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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

DTC ) DTC
Items Reference Items Reference
{CONSULT screen terms) ECM*1 CONSULT page (CONSULT screen terms) ECM*1{ CONSULT page
G8T*2 G3T*2
*COOLANT TEMP SEN 0908 P0125 EC-134 FUEL 8YS RICH/BK1 C114 P0O172 EC-174
ABSOL PRESS SEN- 0803 FO105 £C-110 FUEL S8YS RICH/BK2 0209 P0O175 EC-184
SOR
IACV-AAC VALVE 0205 PO505 EC-255
AT 18T SIGNAL 1103 P0731 AT-72
IGN SIGNAL-PRIMARY 0201 P1320 EC-290
A/T 2ND SIGNAL 1104 PO732 AT-75
AT oI5 INHIBITOR SWITCH 1101 PO705 AT-59
3RD SIGNAL 1105 P0733 AT-78
AT 4TH SIG OR TCC b AT8 INT AIR TEMP SEN 0401 P0O110 EC-117
4 1106 0734 -81
AT COMM LINE 0504 POGO0 EC.965 MAP/BARO SW SCL/V 1302 P1105 EC-277
KNOCK SENSOR 0304 P0325 EC-196
A/T DIAG COMM LINE 0804 P1805 EC-337
AT TCC SIGNAL 1107 PO744 AT—BQ LINE PRESSURE S/V 1205 P(G745 AT-94
CAM POS SEN {PHASE) 01 P340 EC-205 MASS AIR FLOW SEN*3 0102 PO100 EC-104
CLOSED LOGCP-B1 0307 PO130 EC-139 EAC\JIL?JELIE IRIDAI%%IC"ESS I Flashing™6 Ne DTC EC-50
LOSED LOOP-B2 PO15C EC-139
CLOS 0308 0 c3 OVERHEAT 0208 F1900"5 EC-340
CLOSED THRL POS SW 0203 PO510 EC-261
OVERRUN CLUTCH S/ 1203 P1760 AT-105
COOLANT TEMP SEN*3 0103 PO115 EC-123
PARK/NEUT PCOSI SW 1003 PO705 EC-272
CRANK POS SEN
(REF)*3 0407 P1335 EC-298 PURG CONTNV & 5/V 0807 P0443 EC-233
CRANK P/S (FOS) COG 0905 P1336 EC-303 ggi{r%\\;OLUME 1008 Pid45 EC-323
CRANK POS SEN (POS) 0802 P0335 EC-199 )
oYL 1 MISFIRE 0608 Pa01 EC-102 RANDOM MISFIRE o701 P0300 EC-192
CYL 2 MISFIRE 0807 PO302 EC-1g2 REAR 02 SENSOR 0707 P0136 EC-150
YL 3 MISEIHE 0605 PO30% £C-102 RR 02 SEN HEATER 0802 PO141 EC-154
CYL 4 MISFIRE 0605 PO304 EC-102 SHIFT SOLENOID/V A*3 1108 PO750 AT-97
CYL 5 MISFIRE 0604 P30S EC-192 SHIFT SOLENOID/V B*3 1201 PO755 AT-100
CYL 6 MISFIRE 0603 PO306 EC-192 TANK FUEL TEMP SEN 0402 P0180 EC-189
ECM 0301 POBOS EC-269 THROTTLE PCSI SEN*3 0403 P0O120 EC-128
EGR SYSTEM 0ao? PO4GO EC-210 THRTL POSI SEN A/T"3 1208 P1705 AT-103
EGR TEMP SENSOR 0305 P1401 EC-314 TOR CONV CLUTGH SV 1204 PO740 AT-86
EGRC SOLENQID/Y 1005 P1400 EC-309 TW CATALYST SYS 0702 0420 EC-222
EGRC-BPT VALVE 0308 P0402 EC-220 VC/V BYFASS/V 0801 P1441 EC-225
ENGINE SPEED SIG*4 1207 PG725 AT-70 VEHICLE SPEED SEN 0104 PO500 EC-251
EVAP PURG FLOW/ VENT CONTROL VALVE 09C3 P0O446 EC-241
MON 01N P1447 EC-330
VHCL SPEED SEN A/T*4 1102 P0720 AT-68
EVAP 5YS PRES SEN 0704 PO450 EC-245 . - . -
*1: In Diagnostic Test Mode Il (Self-diagnostic results),
EVAP (SMALL LEAK) 0705 PO440 EC-225 these numbers are controlled by NISSAN.
FLUID TEMP SENSOR 1208 PO710 AT-65 *2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation occurs, the MIL illuminates.
FPCM 1305 P1220 £C-283 *4; The MIL illuminates after A/T control unit enters the fail-
FR 02 SE HEATER-B1 0901 P0O135 EC-146 safe mode in two consecutive trips, if both the “Revolution
sansor” and the “Engine speed signal” meet the fail-safe
FR O2 SE HEATER-B2 1601 P0155 EC-165 condition at the same time.
FRONT 02 SENSOR-B1 0503 P0130 EC-141 *5: Since this diagnosis does not meet P1900 of SAE J2012, it
FRONT O2 SENSOR-B2 | 0303 PO150 EC-159 % @a’;‘ﬁ":;‘;‘i’ng”ig’ r?fr(wrﬁr%NSU LT.
FUEL SYS LEAN/BK1 0145 PO171 EC-169
FUEL SYS LEAN/BK2 0210 BO174 EC-179

EC-2
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. index for DTC (Cont’d)

P NO. INDEX FOR DTC

DTC DTC
ltems Reference Items Reference A
CONSULT EcM*i | {CONSULT screen terms) page CONSULT ECM* (CONSULT screen terms) page &l
GST2 G812
PO0OO 0505 II;IE'LSUEFI{.E-II;ISI%I:?ES;IC _ POSQO 0104 VEHICLE SPEED SEN EC-251 A
P0O505 0205 IACV-AAC VALVE EC-255 )
... | NO SELF-DIAGNOSTIC )
No DTC Flashing™ | - V\oE INDIGATED EC-50 POST1C 0203 CLOSED THRL POS SW | EC-261 -
POBCO 0504 COMM LINE EC-265 Sh
PO100 0102 MASS AIR FLOW SEN*3 EC-104 0 5 AT v
ABSOL PRESS SEN POB05 0301 ECM EC-269
PO105 %808 gor EC-110 PO705 1003 | PARK/NEUT POSI SW B2 g
PO110 0401 INT AIR TEMP SEN EC-117 PC705 1101 INHIBITOR SWITCH AT-59
PO115 0103 COCLANT TEMP SEN3 | EC-123 Pa710 1208 FLUID TEMP SENSOR AT-65
PO120 0403 | THROTTLE FOSI SEN"3 | EC-128 PO720 102 | VHCL SPEED SEN AT™4|  AT-68
P0130 0307  |CLOSED LOOP-B1 EC-139 PO731 103 | A/T 13T SIGNAL AT-72 FE
PO130 0503 | FRONT 02 SENSOR-B1 | EC-141 PO732 o4 AT END SIGNAL AT-75
PO0135 0901 FR O2 SE HEATER-B1 EC-146 PO733 1108 AT 3RD SIGNAL AT-78 CL
PO136 0707 REAR 02 SENSOR EC-150 POT34 1106 AT 4TH SIG OR TCC AT-81
P 4 NV CLUTCH Sv AT-86
PO144 0902 RR 02 SEN HEATER EC-154 0740 120 TOR CONV CLU S T
P0744 107 AT TCC SIGNAL AT-89 -
PO150 0308 CLOSED LOQP-82 EC-139
PO745 1205 LINE PRESSURE S/V AT-94
PO150 0303 FRONT 02 SENSOR-B2 EC-159 o
PC750 1108 SHIFT SOLENQID/V A*3 AT-97 &7
PO155 1001 FR Q2 SE HEATER-B2 EC-165
P0755 1201 SHIFT SOLENOID/V B*3 | AT-100
PO171 0115 FUEL SYS LEAN/BKA EC-169
P1105 1302 MAP/BARD SW SOL/Y EC-277 =
PO172 0114 FUEL SYS RICH/BK1 EC-174 oy
P1220 1305 FPCM EC-283
PO174 0210 FUEL 5YS LEAN/BK2 EC-17¢
P1320 0201 IGN SIGNAL-PRIMARY EC-290 B
PO -184 4
0175 0209 FUEL SYS RICH/BK2 EC-18 o135 0407 CRANK POS SEN £0.008
PO180 0402 TANK FUEL TEMP SEN EC-189 (REFY3
PO300 G701 RANDCM MISFIRE EC-192 P1336 0905 CRANK P/S (POS) COG EC-303 BE)
PO301 0608 CYL 1 MISFIRE EC-192 P1400 1005 EGRC SOLENGID/NV EC-309
PO3C2 0607 CYL 2 MISFIRE EC-192 P1401 0305 EGR TEMP SENSOR EC-314 &7
S
P0303 0606 | CYL 3 MISFIRE EC-192 P1441 0801 VC/V BYPASS/V EC-225
PO304 0605 | CYL 4 MISFIRE EC-192 P1445 1008 Egi%\\;o'-UME EC-323
=l
P0O305 0604 CYL 5 MISFIRE EC-192 EVAP PURG FLOW/ re
P0306 0603 | YL 6 MISFIRE EC-192 P1a47 oM yon FC-330
P0325 0304 KNOCK SENSOR EC-196 P1605 0804 AT DIAG COMM LINE EC-337 BT
P0335 0802 CRANK POS SEN (PCS) EC-199 P1705 1206 THRTL POSI SEN A/T*3 AT-103
P0O340 0101 CAM POS SEN (PHASE) | EG-205 P1760 1203 OVERRUN CLUTCH S/V |  AT-105 M
PO4OC 0302 EGR SYSTEM EC-210 P1900"5 0208 OVERHEAT EC-340
P0402 0306 EGRC-BPFT VALVE EC-220 *1: In Diagnostic Test Mode Il (Self-diagnostic results),
U420 o702 TW CATALYST SVS Eo-232 these numbers are controlied by NISSAN. =L
) *2: These numbers are prescribed by SAE J2012.
PD440 0705 EVAP (SMALL LEAK) EC-225 *3: When the fail-safe operation occurs, the MIL illuminates.
*4: The MIL illuminates after A/T control unit enters the fail- B
PO443 0807 | PURG CONTA & 5/V EC-233 safe mods in two consecutive trips, if both the “Revolution
PO446 0903 VENT CONTROL VALVE EC-241 sensor’ and the “Engine speed signal” meet the fail-safe
condition at the same time.
PO450 0704 EVAP SYS PRES SEN EC-246 *5: Since this diagnosis does not meet P1900 of SAE J2012, it

is indicated cnly by CONSULT.
*6: When engine is running.
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PRECAUTIONS AND PREPARATION

Special Service Tool

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

Tool number
(Kent-Moore No.) Description
Tool name
(J36471-A) Loosening or tightening front and rear heated
Front heated oxygen sensor oxygen sensors
wrench
Rear heated oxygen sensor
wrench ,-)

NT379

Commercial Service Tool
Tool name Description
Fuel filler cap adopter Checking fuel tank vacuum relief valve open-
' ing pressure
NT853

EC-4 172



PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlR
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 hamess 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.

e |mproper 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 befcre 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. It will light up the malfunction indica-
tor lamp (MIL) to warn the driver of a malfunction causing emission deterioration.

CAUTION:

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

* Be sure to connect and lock the connectors securely after the work. The loose (unlocked) connec-
tor will cause the MIL to light up due to the open circuit. (Be sure to connect the connector with-
out water, grease, dirt, bent terminals, etc. in it.)

e Be sure to route and clamp 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 the work. The misconnected or disconnected rub-
ber tube may cause the MIL to light up due to the malfunction of the EGR system or the fuel injec-
tion system, etc.

* Be sure to erase the unnecessary (already fixed) malfunction information in the ECM or A/T con-
trol unit before returning the vehicle to the customer.

EC-5
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PRECAUTIONS AND PREPARATION

BATTERY

® Always use a 12 volt battery as power
source.

o Do not attempt ta disconnect battery
cables while engine is running.

ECCS PARTS HANDLING

® Handle mass air flow sensor carefully o
avoid damage.

® Do not disassemble mass air flow
sensor.

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

& Do not disassemble 1ACV-AAC valve.

& Even a slight leak in the air intake
system can cause serious problems,

® Do not shock or jar the camshaft
position sensor or crankshaft
position sensor.

Engine Fuel & Emission Control System

ECM

® Do not disassemble ECM (ECCS
cantral module).

® Do not turn diagnosis mode selector
‘forcibly.

@ |f a battery terminal is disconnected,
the memaory will return to the ECM
value. The ECM will now start to
self-contrel at its initial value. Engine
operation c¢an vary slightly when the
terminal is disconnected. However, this
is not an indication of a problem. Do
not replace parts because of a slight
variation,

RS

WHEN STARTING

& Do not depress accelerator pedal when
starting.

® Immediately after starting, do not rev up
engine unnecessarily.

® Do not rev up engine just prior to
shutdown.

EC-6
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WIRELESS EQUIPMENT

® When installing C.B. ham radio or a
mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its installation location.

Keep the antenna as far away as
possible fram the ECM.

Keep the antenna feeder line more than
20 e (7.9 in) away from the harness
of electronic controls.

Do not let them run parallel for a long
distance.

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

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

1

2

FUEL PUMP

® Do not operate fuel pump when there
is no fuel in ‘ines.

® Tighten fuel hose clamps to the
specified torque.

ECCS HARNESS HANODLING

® Securely connect ECCS 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 ECCS harness at least 10 cm (3.8
in) away from adjacent harnesses, 1o
prevent an ECCS system malfunction
due to receiving external noise,
degraded operation of ICs, etc.

& Keep ECCS parts and harnesses dry.
® Before removing parts, turn off ignition
switch and then disconnect battery

ground cable.

SEF526PA



PRECAUTIONS AND PREPARATION
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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 N'm (0.3 - 0.5 kg-m, 26 - 43 in-lb)

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

Make sure that there are not any bends or breaks on ECM
pin 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-91.)

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

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

EC-7
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PRECAUTIONS AND PREPARATION

Harness connecior

for solenoid valve

Circuit tester

el

SEF348N

Precautions (Cont’d)

When measuring ECM signals with a circuit tester, never
bring the two tester probes into contact.

Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.

EC-8
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ircuit Diagram

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

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

@

EGRC-BPT valve - — IACV-AAC valve

A

EVAP canister purge control valve—\ EGR valve

El

Throttle position sensor
/ Lo

Mass air flow sensar

EVAF canister purge volume control valve -

Left bank {Bank-2)
Ignitien coil (With power transistor) _\

and spark plug (Mo. 1 cylinder)

Camghaft position sensor
(PHASE)

Power steering oil
pressure switch \

Fls

GL

b

AT

FA

BE

Intake air temperature
- sensor
Crankshaft position
sensor (REF) B
Crankshaft position
Right bank (Bank-1) sensor {(POS)
ignition coil Injector Engine coolant temperature sensor BT
(With power transistor) & spark plug
Knock sensor EVAP canister purge contral solencid valve
& MAP/BAROC switch solenoid valve H’@*
Pressure regulator
EGRC-solenoid valve —! Fast idle cam EN
— Absolute pressure sensor

|] ]'U\\

SEF389T
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

{ACV-FICD
solenoid valve
(For P/8)

Throttle position

IACV-FICD
salenoid valve

{For A/C)
—

EGR temperature
sensor

IACV-AAC valve

SEF300P

EVAP canister Bu (7
control valve / " C 0 -
N

NG e,

EVAP canister purge control valve

W)
SRS

2N
//\_ :; n;:::t ::ifol \\\ %
!

N
SEF305QB

Camshaft position sensor
(PHASE)

SEF294P

hA

- e
Crankshaﬂ/ .
position sensor
S\

SEF293P

/@\ /TN
Crankshaft position

SEF516P

EC-12
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

DY
Glove box

|

b |\ I
N Rear combination - dul
\/:Iamp (Left side) Fuel pumpffﬂtrol module
\ a t
5~ o i y

SEF306Q

4 I
Intake air temperature

M a

View with intake air duct removed

(\>lr/

74

SEF390T

N
- o \
= o Rear heated oxygen sensor
> . T

BEF393T

"o/

EVAP canister

7 purge control
solenoid valve 7

EVAP

vent control valve

-~ e el /' Y 1
SEF304T View with fresh air vent hose removed

y ' \«bmsydve \

z
I}

Vacuum cut valve
P N NN

control system

V4
ft tire

!

SEF582QA

EC-13
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EVAP canister purge volume control valve

ey

EVAP canister purge control valve

i
NN
/s

= To air duct

Q-
=
SERXN
r\_~ i
/ /
N\~ —Vacuum gallery A
iaw A

EGRC-solsnoid
vaive

SN
N 8

M/ Vacuum gallery B
8)

®

To

Check valve g wap
canister
EVAP canister purge
control solenoid valve

MAP/BARO switch
solenoid valve

View A

SEF395T

(@ EVAP canister purge volume con-

MAP/BARQ switch solenoid valve

EGRC-solenoid valve to Vacuum

trol valve to Throttle bady to Vacuum gallery B gallery B
(@) EVAP canister purge control valve EVAP canister purge control sole- EGRC-solenotd valve to Vacuum
to Vacuum gallery A noid valve to Vacuum galiery B galtery B

(@ Throttle body to Vacuum gallery A

@ Vacuum gallery A to Vacuum gal-
lery B

(&) EGR valve to EGRC-BPT valve

B Air duct to Vacuum gallery A

(T Throttle body to Vacuum gallery B

® P06 e

MAP/BARC switch solenoid valve
to Absolute pressure sensor
EVAP canister purge control sole-
noid vaive to Check vaive
MAP/BARC switch sclenoid valve
to Vacuum gallery B

EVAP canister purge control sole-
noid valve to Vacuum gallery B

Refer to “System Diagram”, EC-10, for vacuum control system.

EC-14

® ® @ & ©

EGRC-solenoid valve to Vacuum
gallery B

Fuel pressure regulator to Vacuum
gailery A

Check valve to Vacuum gallery A



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

| Camshaft position sensor (PHASE)

tCrankshaﬂ position sensor (REF)

| Mass air flow sensor

| Engine coolant temperature sensor

I Front heated oxygen sensors

| Ignition switch

lThrottIe position sensor

*4

Closed throttie position switch

L
Y

| Neutral position/lnhibitor switch

[Air canditioner switch

| Knock sensor

Ll

1

* EGR temperature sensor

* |ntake air temperature sensor

* Absolute pressure sensor

s EVAP control system pressure sen-
sor

IEttery voltage

I Power steeting oil pressure switch

| Elsctrical load

I Vehicle speed sensar

*1

Tank fuel temperature sensor

| Crankshaft position sensor (POS)

*3

Rear heated oxygen sensor

2

( AT control unit

TITTTIT]

CTTILITT

ECM
{ECCS
control
module)

Fuel injection &
mixture ratio control

—

Injectors

Electronic ignition system

L____..|T=’0wer transistor

Idle air control system

.

IACV-AAC valve and IACV-FICD
solenoid valve

Fuel pump control

N

Fuel pump relay and fuel pump
control module

Front heated oxygen sensor
monitor & on board diagnostic
system

Malfunction indicator lamp
{On the instrument pane!)

EGR control

-

EGRC-solenoid valve

Front heated oxygen sensor
heater control

y

Front heated oxygen sensor
heater

Rear heated oxygen sensor
heater control

y

Rear heated oxygen sensor
heater

Cooling fan control

B

Cocling fan relay

Air conditioner cut control

l_,.[Air conditioner refay

Front engine mounting control

I_,]'Front engine mounting

EVAP canister purge flow control l__._ ¢ EVAP canister purge volume

control valve
* EVAP canister purge control
solenoid valve

¥

& EVAP canister vent control
valve

* Vacuum cut valve bypass
valve

* MAP/BARO switch solenoid
valve

*1: These sensors are not directly used to control the engine system. They are used only for the on board diagnosis.
*2: The DTC related to A/T will be sent to ECM.
*3: This senscr 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 EVAR pars if the sensor maifunctions.

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MF1) System

INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor (POS)

Engine speed

Mass. air flow sensor

Amount of intake air

¥

Engine coclant temperature sensor

Engine coolant temperature

Front heated oxygen sensor

Density of oxygen in exhaust gas

Throttle position

Throttle position sensor

h 4

Gear position

Throttle valve idle position

Y

Neutral position switch (M/T models)

A/T control unit

Park/Neutral position

ECM
(ECCS
»| control

Y

Injector

Vehicle speed sensor Vehicle speed

module}

h 4

Ignition switch Start signal

Crankshaft position sensor (REF) TDC position™1

Y

Camshaft position sensor (PHASE) Piston position

Battery Battery voltage

Rear heated oxygen sensor2

Density of oxygen in exhaust gas

b

*1: Top Dead Center

*2: This sensor is not used to control the engine system under normal conditions.

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

The amount of fuel injected is compensated for to
improve engine performance. This will be made
under various operating conditions as listed below.
{Fuel increase)

* During warm-up

When starting the engine

During acceleration

Hot-engine operation

High-load, high-speed operation

Fuel decrease)

During deceleration

During high speed operation

® e 0 " & 8
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LCOP

CONTROL ECM
' (ECCS
control  Injection pulse

Feedback sll'gnal module)

Front
heated
oxygen
sensor
\_ Fuel injection
Combustion

MEF025DA

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 three way cata-
lyst can then better reduce CO, HC and NOx emissions. This sys-
tem uses a front heated oxygen sensor in the exhaust manifold to
monitor if the engine is rich or lean. The ECM adjusts the injection
pulse width according to the sensor voltage signal. For more infor-
mation about front heated oxygen sensor, refer to pages EC-159,
141. This maintains the mixture ratio within the range of stoichio-
metric (ideal air-fuel mixture).

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

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 systern 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 controlied
as originally designed. Both Manufacturing differences (i.e. mass
air flow sensor hot film) and characteristic changes during opera-
tion (i.e. injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and thecretical mix-
ture ratios is monitored in this system. This is then computed in
terms of “injection pulse duration” to autematically compensate for
the difference between the two ratios.

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

“Shart-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 time and changes in the usage
environment.

EC-17
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

@ Simultaneous multiport fuel injection system

No. 1 cylinder J-l n —n

No. 2 cylinder Al I F,J

No. 3 cylinder f F | |

No. 4 cylinder

No. 5 cylinder —n n )

No. 6 cylinder—]_l n I
L-—— 1 engine cycle ——l

@ Sequential multiport fuel injection system

No. 1 cylinder J_‘
M

No. 2 cylinder

J1

No. 3 cylinder

=

No. 4 cylinder

11

No. 5§ cylinder

.

No. 6 cylinder
E— 1 engine cycle—ﬁl

SEC254B

INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor (POS)

Engine speed

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

FUEL INJECTION SYSTEM

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.

Simultaneous multiport fuel injection system

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

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

engine cycle.
This system is used when the engine is being started and/or if the
fail-safe mode {(CPU) or crankshaft position sensor (REF) is oper-

ating.

FUEL SHUT-OFF

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

Electronic Ignition (El) System

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Throttle position sensor

Throttle position

Vehicle speed sensor

Throttle vaive idle position
Vehicle speed

Ignition switch

Knock sensor

Start signal ECM
* (ECCS .| Power tran-
control T oai
Engine knocking module) sistor

Neutral position switch (M/T models)

Gear position

Y

AT control unit

Park/Neutral position

Battery'

Battery voltage

Crankshaft position sensor (REF)

TDC position*

Camshaft position sensor (PHASE)

Piston position

A4

: Top Dead Center

EC-18
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Electronic Ignition (El) System (Cont’d)
Tp - SYSTEM DESCRIPTION

1.75 The ignition timing is controlled by the ECM to maintain the best
A air-fuel ratio for every running condition of the engine.
The ignition timing data is stored in the ECM. This data forms the
1.25 map shown below. : @l
The ECM detects information such as the injection pulse width and
1.00 camshaft position sensor signal. Responding to this information,
ignition signals are transmitted to the power transistor. S
e.g. N: 1,800 rpm, Tp: 1.50 msec
A °BTDC
500 E:;,?ﬁ;’ s;;f::,ﬂ;ﬁ‘? 2’203?,5,:742,\,1 During the following conditions, the ignition timing is revised by the [y
ECM according to the other data stored in the ECM.
1 At starting
2 During warm-up L
3 Atidle
4  Hot engine operation
5 At 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 L
ECM retards the ignition timing to eliminate the knocking condition.

Air Conditioning Cut Control T

0.75

Iniection pulse width

<

INPUT/OUTPUT SIGNAL LINE

Air conditioner “ON" signa!
Air conditioner switch >
F&
Throttle valve opening angle
Throttle position sensor » ECM
(ECCS Air condi- ety
Engine speed control tioner
Crankshaft position sensor (POS) »| module) »| relay
Start signal
Ignition switch >
ST
SYSTEM DESCRIPTION ES
This system improves engine operation when the air
conditioner is used.
Under the following conditions, the air conditioner is BT
turned off.
* When the accelerator pedal is fully depressed. .
* When cranking the engine. [
s At high engine speeds.
EL
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/QUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

Neutral position switch (M/T models)

Neutral position

Y

A/T control unit

Throttle position sensor

Park/Neutral position ECM
T (ECCS
control »l Ini
Threttle position module) » Injectors

Engine coolant temperature sensor

Engine coolant temperature

Y

Crankshalft position sensor (POS)

Engine speed

>

If the engine speed is above 2,700 rpm with no load (for example,
in neutral and engine speed over 2,700 rpm) fuel will be cut off after
some time. The exact time when the fuel is cut off varies based on
engine speed.

Fuel cut will operate until the engine speed reaches 2,200 rpm,
then fuel cut is cancelled.

NOTE:

This function is different than deceleration control listed
under multiport fuel injection on EC-16.

EC-20
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EVAPORATIVE EMISSION SYSTEM

Description

Intake manitold 7
Throttle body

Gl
Purge
fine” N\ M
[T==1t
\ ] E#i
Vacuum cut valve /\\ EVAP canister
EVAP canister purge 23{3,?0?3 Tarﬁle LG

EVAP shut valve \ volurmne control valve

EVAP canister
purge control vaive

Relief of
vacuum

Sealing gas cap with
pressure relief valve
and vacuurn relief

valve DN
"R

EVAP  {J:Air e
canister ‘ . Fuel vapor

SEF385Q CL

Fuel tank

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- T
ter which contains activated carbon and the vapor is stored there
when the engine is not operating. E5

iat!

The vapor in the EVAP canister is purged by the air through the
purge line to the intake manifold when the engine is operating.
EVAP canister purge volume control valve is controlled by engine BA
control module. When the engine operates, the flow rate of vapor ™
controlled by EVAP canister purge volume control valve is propor-
tionally regulated as the air flow increases. BR
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. ST
EVAP shut valve shuts off the vapor charge line when fuel is being
supplied to the fuel tank.

Inspection I

EVAP CANISTER

Check EVAP canister as follows: EL

1. Pinch the fresh air vent hose.

2. Blow air in port @ and ensure free flow out of port @). 5%

Pinch SEF396T

EC-21 189



EVAPORATIVE EMISSION SYSTEM

441 - 579
(0.45 -

8.34 - 10.80
{0.851 - 1.102,

45.1
0.59,

39.1 - 51.2)

. Nem (kg-m, in-Ib}

5.1 -
{0.520 - 0.650,

73.9 - 95.7)

O-ring Q

6.3

- 56.4)

SEF397T

Fuel tank

side

SEF427N

Fuel filler

Fuel filler cap adapter

&

Vacuum/Pressure gauge

Vacuum/
Pressure
pump

SEF9435

EVAP shut
valve

more

i Meore than

21 mm
(0.827 in} dia.

\& Insert

than

130 mm
{5.12 in).

SEF318Q

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 fusl filler 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.

EVAPORATIVE EMISSION (EVAP) SHUT VALVE

* When pushing down the shutter inside the fuel filler opening,
the EVAP shut valve is closed.

*  When releasing the shuiter, the valve is open.

1. Insert steel tube as shown in the figure.

2. Blow air from one side of the EVAP shut valve tube (@) or (b
and ensure that there is no air flow.

EVAP CANISTER PURGE CONTROL VALVE
Refer to EC-233.

VACUUM CUT VALVE
Refer to EC-322.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE

Refer to EC-323.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOID VALVE

Refer to EC-233.
TANK FUEL TEMPERATURE SENSOR
Refer to EC-189.

EC-22
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

EVAP canister purge volume control valve
//y%@ r

EVAP canister purge co;-utrol valve — \ @, A}
2 Y %
|

Vehicle
front

EC-23

S A
To
t page
' nex

SEF626T

EM

LG

FE

M

AT

FA

RA

D) [c]
=)y}
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

p - B
1o 4
=1
Ll 5::= = a3y
EVAP vapor purge line
Water separator

EVAP canister vent controd valve

Refer to
previous
page.

Vacuum cut valve

Vacuum cut valve bypass valve

EVAP control system pressure sensor\
., 'a."; &

\ Fuel tank

SEF398T
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POSITIVE CRANKCASE VENTILATION

v PCV valve _
I
M Bafile piate

(‘ W j

©
W
“ @ N
N Vi
N2

MY

<o Fresh air
4m : Blow-by gas

SEF372Q)

Engine not running
or backfiring

A=

Cruising

d-=

Idling or
decelerating

=

Acceleration
or high load

SEF244Q

ET277

Description

This system returns blow-by gas to both the intake manifold and air
cleaner.

The positive crankcase ventilation (PCV) valve is provided to con-
duct crankcase blow-by gas to the intake manifeld.

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

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

The ventilating air is then drawn from the air cleaner, through the
hose connecting air cleaner to rocker cover, into the crankcase.
Under fuil-throttle condition, the manifold vacuum is insufficient to
draw the blow-by flow through the valve, and its flow goes through
the hose connection in the reverse direction.

On vehicles with an excessively high blow-by some of the flow will
go through the hose connection to the air cleaner under all condi-
tions.

Inspection

PCV (Positive Crankcase Ventilation) VALVE
With engine running at idle, remove venfilation hose from PCV

valve; if valve is working properly, a hissing noise will be heard as “*

air passes through it and a strong vacuum should be felt immedi-
ately when a finger is placed over valve inlet.

PCV HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannoct be freed of obstructions, replace.

EC-25
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BASIC SERVICE PROCEDURE

B FUEL PRES RELEASE R [

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE,

CRANK A FEW TIMES AFTER
ENGINE STALL.

| START l

SEF823K

EXTHHe

SEF501P

VNN
—1 _ Pressure gauge ~Z -

| \JS_J
Fuel filter

SEF263P

SEF718B

Fuel Pressure Release

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

® 2

®

Start engine.

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

(Touch “START” and after engine stalls, crank it two or
three times to release all fuel pressure.)

3.  Turn ignition switch off.

Remove fuse for fuel pump.

Start engine.

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

Turn ignition switch off and reconnect fuel pump fuse.

AL

Fuel Pressure Check

SEE

W

When reconnecting fuel line, always use new clamps.
Make sure that clamp screw does not contact adjacent
parts.

Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

Release fuel pressure to zero.

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

Install pressure gauge between fuel filter and fuel tube.

Start engine and check for fuel leakage.

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

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

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

EC-26
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BASIC SERVICE PROCEDURE

Injector Removal and Installation

Release fuel pressure to zero.

Remove intake manifold collector (Refer to TIMING CHAIN in
EM section).

Disconnect vacuum hose from pressure regulator.
Disconnect injector harness connectors.

. Remove injectors with fuel tube assembly.

Do not disassemble fuel tube assembly. A

ﬁ_"!” ; Elféjine frct;:-:'tl [ﬁj %ﬁ

o

ogR P~

J\ Fuel tube assembly-
Ji=) oy

6. Push out any malfunctioning injector from fuel tube assembly.

Insulator Do not extract injector by pinching connector. LG
Injector 7. Replace or clean injector as necessary.
BE
GL
SEF755P
8. Install injector to fuel tube assembly. )
H @) 29 - 38 Nem J Y T

7 (0.30 - 0.39 kg-m, Always replace O-rings and insulators with new ones.
i

|nsurator\“it\ 26.0 - 33.9 In-lb) Lubricate O-rings with a smear of engine oil.
! Locate plate I
’ ! on this side. AT

Q-ring Q ] l
! h =
Fuel tube ) 5 PR
assembly T =
I Insulator
= R
1

SEF2450QD

E T 9. Install injectors with fuel tube assembly to intake manifold. EE
uel tube assembly i ) i i i

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-1b). ST
b) Then, tighten all bolts to 21 1o 26 N-m (2.1 to 2.7 kg-m, 15 to
20 ft-Ib).

Lubricate fue! hoses with a smear of engine oil.

10. Reinstall any parts removed in reverse order of removal.
CAUTION: BT
After properly connecting fuel hose to injector and fuel tube
assembly, check connection for fuel leakage.
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BASIC SERVICE PROCEDURE

* MONITOR ¥ NO FAIL D

COOLAN TEMF/S 80°C

-

RECORD

SEF522P

Mark (&)

Cam follower

lever =
Mark B}

Mark (C)

Fast idle cam

SEF523P

SEF536H

Adjusting screw
A ‘\\
SEF595P)

Mark (&)

Cam follower
lever

Mark (C)

Fast idle cam

Thermo-element

SEF525P|

Fast Idle Cam (FIC) Inspection and Adjustment
1. Turn ignition switch “ON".
\E/ 2. See “COOLAN TEMP/S” in “DATA MONITOR” mode
with CONSULT.
3. Start engine and warm it up.
When engine temperature is 80+5°C (176+9°F), make
sure that the center of mark @) is aligned with mark
as shown in the figure.

Turn ignition switch “OFF”.
Disconnect engine temperature sensor harness con-
nector and check resistance as shown in the figure.
3. Start engine and warm it up.
When the resistance of engine temperature sensor is
0.26 to 0.39 k), make sure that the center of mark @&
is aligned with mark (B) as shown in the figure.
¢ |If NG, adjust by turning adjusting screw.
Adjusting screw tightening torque:
0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-Ib)

4. Stop engine.

5. Turn ignition switch “ON” and see “COOLAN
TEMP/S” in “DATA MONITOR"” mode with CONSULT.

6. When engine temperature is_25+5°C (77+9°F), make

sure that the center of mark @) is aligned with mark ©
as shown in the figure.

‘ﬁ‘ When the resistance of engine temperature sensor is

& 1.65 to 2.40 k), make sure that the center of mark @)
is aligned with mark (€) as shown in the figure,

* |f NG, replace thermo-element and perform the above inspec-

tion and adjustment again.

5.

EC-28
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BASIC SERVICE PROCEDURE

Direct Ignition System — How to Check Idle
Speed and Ignition Timing
IDLE SPEED

¢ Using CONSULT &l
Check idle speed in “DATA MONITOR” mode with CONSULT.

¥r MONITOR ¢ NO FALL L]
CKPSsRPM (POS) 672rpm

RECORD | |
TMEG5428 R
IGNITION TIMING
Any of following two methods may be used. LG
* Method A

1. Attach timing kght to loop wire as shown.
2. Check ignition timing.

GL
e Method B T

1. Remove No. 1 ignition coil. ’
A
B

SEF247Q
T R T 2. Connect No. 1 ignition coil and No. 1 spark plug with suitable &
__\@ﬂ—ﬂlmm e\l\g\\ﬁx\\\;m high-tension wire as shown, and attach timing light clamp to
i this wire.

No. 1 ignition Soil | 3. Check ignition timing. SF
RIS
BT
4
EL
o3

SEF284G
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BASIC SERVICE PROCEDURE

Cut

Suitable Electrode
high-tension wirg

Insulating tape

e
\";;,‘:e.z (1.26)

\
Approx. ApPT

14 (0.55)
Unit: mm {in)

SEF311Q

Direct Ignition System — How to Check Idie
Speed and Ignition Timing (Cont’d)

EC-30
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Ildle Mixture Ratio
Adjustment

PREPARATION * On air conditioner equipped _ models,

e Make sure that the following parts are in ggﬁgﬁ?o?‘:?l;;d“%i:fme" out while the air
ood order. :

(1) gattery *  When checking idle speed, ignition timing

(2) Ignition system ~ and mixture ratio of A/T models, shift lever

3) Engine oil and coolant levels to “N” position.
3 J *  When measuring “CO” percentage, insert

(4) Fuses tage :
(5) ECM harness connector probe more than 40 cm (15.7 in) into tail o,
(6) Vacuum hoses pipe.

¢ Turn off headlamps, heater blower, rear
defogger. LE
Keep front wheels pointed straight ahead.
s  Make the check after the cooling fan has

(7} Air intake system

(Oil filler cap, oil level gauge, etc.)
(8) Fuel pressure
(9) Engine compression

*

{10) EGR valve operation stopped.
(11) Throttle valve
(12) Evaporative emission (EVAP) canister L
purge control valve BE
Overall inspection sequence
INSPECTION L
AT
A 4
Perform diagnostic test mode I NG Repair or replace.
(Self-diagnostic results). " AT
oK
Y F&
Check ignition timing.
Fid,
A 4
Check & adjust idle speed. P 'BiE
4 8T
Check function of front heated oxy- NGk Check harness for front heated NG Repair or replace harness.
gen sensors. "| oxygen sensors. " "
RE
OK OK
Y 3IIT
Check CO%. OK_‘ Replace front heated oxygen sen-
sors.
NG HA
¥ ¥ .
Check emission control parts and ‘NG Check function of front heated oxy- OK =
repair or replace if necessary. - gen Sensors. "
10X
Y
INSPECTION END
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
Temp =k p—
120 270 Visually check the following:
* Air cleaner clogging
* Hoses and ducts for leaks
« EGR valve operation
s Electrical connectors
¢ (asket
» Throttie valve and throttle position sensor operation
SEF246F]
E Y
Start engine and warm it up until water temperature indicator points to
the middle of gauge.
Ensure engine stays betow 1,000 rpm.
~$~
=
= % E ¥
é‘ Open engine hood and run engine at about 2,000 rpm for about 2 min-
=1 utes under no-load.
Z
-
7 1000 r/imin \ hJ
seraazp| | Perform diagnostic test mode Il (Self-diagnostic results) {Diagnostic
Test Mode ).
OK JNG
\ l / Repair or replace components as necessary.
~ -
E h 4 r
CHECK Run engine at about 2,000 rpm for about 2 minutes under no-fcad.
P - Race engine two or three times under ne-lead, then run engine for
/ | \ about 1 minute at idle speed.
h 4
serosip| | 1- I:E?O?ff engine and disconnect throttle position sensor harness con-
2. Start éngine.
® v
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and then
run engine at idle speed.
Check ignition timing with a timing light.*1 (Refer to EC-29.)
M/T: 15°+2° BTDC
A/T: 15°£2° BTDC (in “N” position}
SEF248F l OK l NG
- P}
= Throttle position @
/ 7~ sensor hamess *1: Only check ignition timing as the timing is not adjustable.
a ((.., 2 Qconnector /
—(
o Alr duct ‘
? \
&
SN \ QRN SEF298P

EC-32
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BASIC SERVICE PROCEDURE

\\@\{// N

Timing indicator

£

<

5

;

7

T
= Throttle position
7~ sensor harness
=< connector /,

o

/

4

- 7
Brake{/f)\ste[r—\-"\’f—. @

PN \g
adjusting screw =

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

®

®
v

Check camshaft position sensor {PHASE), crankshaft
position sensor (REF) and crankshaft position senscr
{POS). Replace if necessary.

'

Check camshalft position sensor (PHASE) harness, crank-
shaft position sensor (REF} hamess and crankshalt posi-
tion sensor {(POS) harness. Replace if necessary.

!

Cgeck FECM function” by substituting another knewn good
ECM.

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

® ®
l

1. Turn off engine and disconnect throttie position sensor
harness connector.

2. Start engine.
DTC P1705 (DTC 1206} is stored in ECM and A/T
control unit in this step. Be sure to erase DTC after
completing the procedure.

* Check base idle speed. {Refer to EC-28.)
M/T: 575+50 rpm
A/T: 650150 rpm (in “N” position)

OK

iNG I

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

wml
Adjust base idle speed by turning idle speed adjusting
SCrew.

M/T: 575+50 rpm
AfT: 650+50 rpm (in “N”" position)

»
>

h 4

1. Turn off engine and connect throttle position sensor
harness connactor.
2. Erase DTC from both ECM and A/T conirol unit,

EC-48.

1. Start engine.

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

v
O

EC-33
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BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/ldle Mixture Ratio

B [ vonmon s no raL L] Adjustment (@(}:ont d)

n l_
Check target idle speed.

‘ * Read idle speed in "DATA
' MONITOR"” mode with CONSULT.
OR

@ ¢ Check idle speed.

| RECORD | M/T: 625250 rpm

SEF588Q AJT: 700£50 rpm (in “N” position)

CKPS-RPM (POS)  672rpm

A

OK ‘L NG

r * MONITOR 5% NO FAIL D Check IACV-AAC valve and replace if neces-
sary.

CKPS*RPM (POS}  2000rpm
FR.O2 MNTR-B1 RICH Jr
FR 02 MNTR-B2 RICH

Check IACVY-AAC valve harness and repair if
necessary.

Check ECM function* by substituting another

| RECORD i known good ECM.

SEF588Q

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

v rarely the case.

Check front heated oxygen sensor signal
(right and left banks).

1. See “FR 02 MNTR-Bt” and “FR
02 MNTR-B2" in “Data monitor”
mode.

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

3. Maintain engine at 2,000 rpm under
no-load (engine is warmed up suffi-
ciently.). Check that the monitor
fluctuates between “LEAN" and
“RICH” more than 5 times during
10 seconds.

1 eycle: RICH — LEAN s RICH

2 cycles: RICH — LEAN — RICH | NG
| / LEAN — RICH 0

SEF957D

OR
~ -~ 1. Set "Frant heated oxygen sensor
monitor” in the Diagnostic Test

—_— — Mode I
CHECK (See page EC-51.)
P ~ 2. Run engine at about 2,600 rpm for
ahout 2 minutes under no-load.

/ I \ . Maintain engine at 2,000 rpm under
no-foad. Check that the malfunction
indicator lamp comes ON more
than 5 times during 10 seconds, for

SEFO51P each bank.

[va]

‘LOK
END
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BASIC SERVICE PROCEDURE

Front heated oxygen senscr
harness connector
DISCANKECT
€ AG
1S,
MEF031DA

[ "Ecn ﬁconuscnﬁ]

50 BISCONRECT

€

SEF250P
[C_Ect__ o connecTor]| %
— o
[ (&)
A SEF251P
[O]
macrivetesTm [
COOLANT TEMP 5°C
=z=======; MONITOR ==zzzz==:z=:
CMPS-RPM (POS)  1175rpm
INJ PULSE-B2 2.7msec
INJ PULSE-B1 2.7msec
ING TIMING 10BTDC

0
[Qul_uP_JLDWN Jad

SEF4115

Engine coolant temperature
sensor harness connector

e

4.4 KO resistor

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Co(gt’d)

l

Check front heated oxygen sensor harmesses:

1. Tumn off engine and disconnect battery ground
cable.

2. Disconnect ECM SMJ hamess connector from ECM.

3. Disconnect front heated oxygen sensor harmess
connectors. Then connect harness side terminals for
front heated oxygen sensor to ground with a jumper
wira.

4. Check for continuity between terminal No. 50 of
ECM SMJ hamess connector and body ground.

5. Check for continuity hetwaen terminal No. 51 of
ECM connector and body ground.

Continuity exists ......occcooieceeeeee e e e O K
Continuity does not exist........cco e vecesie e . NG
OK NG

Repair or replace harness.

r

Connect ECM SMJ harness connector to ECM.

[ON P y

/f 1. Connect battery ground cable.
2. Select “"ENG COOLANT TEMP” in “"ACTIVE
TEST” mode.
3. Set “COOLANT TEMP” to 5°C (41°F) by
touching "Qu” and “Qd” and “UP", “DWN".
OR

.‘E’. 1. Disconnect engine coolant temperature sen-
LD sor harness connector.

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

3. Connect battery ground cable.

m A 4

Start engine and warm it up until water temperature
indicator peints to middle of gauge.
(Be sure to start engine after installing 4.4 ki resistor.)

SEF932QA

v
®

EC-35
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BASIC SERVICE PROCEDURE

Q]
evp =k
120 270
SEF246F
R
SEF248F
sack | <3| = ﬁ @
MODE uc;g:J u%‘;’; T l ENTEA
SEF913J
#r MONITOR ¥ NO FAlL []
CKPS*RPM (POS)  2000rpm
FR 02 MNTR-B1 RICH
FRO2MNTR-B2  RICH
| RECORD ]
SEF531Q
SEF957D

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

; l

Race engine two or three times under no-load, then run
engine at idle speed.

Check “CO"%.

Idle CO: 3% - 11% (with engine running smoothly)

After checking CO%,
Touch “BACK".

.'E". 1. Disconnect the resistor from terminals of engine
a5y coolant temperature senscr harness ¢onnector.

2. Connect engine coolant temperature sensor har-
ness connector to engine coolant temperature sen-
SOr.

NG oK

Y

Replace front heated oxygen sensor.

,,

1. See “FR 02 MNTR-B1" and “FR 02

MNTR-B2" In “Data monitor” mode.
2. Maintain engine at 2,000 rpm under
no-load (engine is warmed up suffi-
ciently.). Check that the monitor fluctu-
ates between “LEAN" and “RICH"
more than 5 times during 10 seconds.
1 eyele: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH
—LEAN — RICH
OR

@ 1. Set “Front heated cxygen sensor

(See page EC-51.)

2. Maintain engine at 2,000 rpm under
no-load. Check that the malfunction
indicator lamp comes ON more than 5
times during 10 seconds.

monitor” in the Diagnostic Test Mode I

NG QK

® ®

EC-36
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Idle Mixture Ratio

<]

Adjustment (C(gnt’d)

!

Connect front heated oxygen sensor harness con-
nectors to front heated oxygen sensors.

Y

Check fuel pressure regulator.
(See page EC-28.)

SEF051P

¥
Check mass air flow sensor and its circuit.

Refer to TROUBLE DIAGNQSIS FOR DTC P0O100.
(See page EC-104.)

v
Check injector and its circuit.

Refer to TROUBLE DIAGNOSIS FOR NON-DE-
TECTABLE ITEMS.

(See page EC-353.)

Clean or replace if necessary.

h 4

Check engine coolant temperature sensor and its
circuit. Refer to TROUBLE DIAGNOSIS FOR DTG
PO115, PO125.

{See pages EC-123, 134))

¥
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.

EC-37
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

¢ Diagnostic Trouble Code (DTC) .....coiiieiiie et rr s Mode 3 of SAE J1979
®  FreBZe FIamMe Al . et Mode 2 of SAE J1979
o  Systern Readiness Tast (SRT) COUB oo Mode 1 of SAE J1979
e 1st Trip Diagnostic Trouble Gode (15t Trip DTC) ...cooiiiviiee e Mode 7 of SAE J1979
* 1st Trip Freeze Frame data

*  Test values and Test HMItS ... e 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 SRT code Test value
data Frame data
Diagnostic test
mode [l (Self- .
diagnostic O o
results)
CONSULT O O O O O O
GST ) Ore O O O

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

The malfunction indicator lamp (MIL) on the instrument panel lights up when the same malfunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer to EC-82.).

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 simultanecusly when the DTC is stored. (2nd
trip) The “trip” in the “Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed
during vehicle operation. Specific on board diagnostic items will cause the ECM to light up or blink the MIL
and store DTC and Freeze Frame data, even in the 1st trip, as shown below.

MIL DTC 1st trip DTC
ltems 1st trip 2nd trip 15t trip 2nd trip 1st trip 2nd trip
Blinking Lighting up | lighting up | displaying | displaying | displaying | displaying
Misfire (Possible three way catalyst
damage)
— DTC: PO300 - PO306 (0701, X X X
0603 - 0608) is being detected
Misfire {Possible three way catalyst
damage)
— DTC: P0300 - PO306 {0701, X X X
0603 - 0608) has been detected
Closed loop control — DTC: PO130 X X X
{0307), PO150 (0308)
Fail-safe items (Refer to EC-82.) X X X*1
Except above X X X X

*1: Except “ECM”.

EC-38
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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 selif-diagnostic
result obtained. If the ECM memory was cleared previcusly, and the 1st trip DTC did not reoccur, the 1st trip
DTC will not be displayed. If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MIL will not fight up (two trip detection logic). If the same malfunction is not detected in the 2nd
trip {meeting the required driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same mal-
function is detected in the 2nd trip, both the 1st trip DTC and DTC are stored in the ECM memory and the &
MIL lights up. In other words, the DTC is stored in the EGM memory and the MIL lights up when the same
malfunction occurs in two consecutive trips. If a 1st trip DTC is stored and a non-diagnostic cperation is per-
formed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that Eli
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-48. LG
For maKfunctions in which 1st trip DTCs are displayed, refer to EC-46. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continuously
are also displayed on CONSULT.

st 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. BE
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 Il, refer to page EC-76. Then perform “DTC confirmation
procedure” or “Overall function check” to try to duplicate the problem. If the maifunction is duplicated, the item GL

requires repair.

&

How to read DTC and 1st trip DTC T
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 (Self-Diagnos- a7
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 component or system.)

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

e Qutput of the diagnostic trouble code indicates that the indicated circuit has a malfunction.
However, in case of the Mode Il and GST they do not indicate whether the malfunction is still
occurring or occurred in the past and returned to normal.

CONSULT can identify them as shown below. Therefore, using CONSULT (if available) is recom-
mended.

)
2g

@i
,_CI

A sample of CONSULT display for DTC is shown at left, DTC or tst
B seLF-Diag REsuLTs Bl [ trip DTC of a malfunction is displayed in SELF-DIAGNQOSTIC
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?:(;gg; VALVE 0 If the DTC is being detected currently, the time data will be “0”.

=

RASE|| PRINT |[FFdata

SEF215T
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Emission-related Diagnostic Information

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

ERASE|| PRINT |[FFdata|

SEF216T]

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM has a memory function, which stores the driving condition such as fuel system status, calculated
load value, engine coolant temperature, short term fuel trim, long term fuel trim, engine speed and vehicle
speed at the moment the ECM detects a malfunction.

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

and 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 detail,
refer to EC-62.

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

Priority items

Freeze frame data Misfire — BTC: PO300 - P0O306 (0701, 0603 - 0608)

1 Fuel Injection System Function — DTC: PO171 (0115), P0172 (0114), PO174 (0209), PO175
{0210)

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 another trip, the freeze frame data wili be updated
from the EGR malfunction to the misfire. The 1st trip freeze frame data is updated each time a different mal-
function is detected. There is no priority for 1st trip freeze frame data. However, once freeze frame data is
stored in the ECM memory, 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

memory is erased. Procedures for clearing the ECM memaory are described in “HOW TO ERASE EMISSION-
RELATED DIAGNOSTIC INFORMATION”. Refer to EC-48.

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/Mainienance (I/M) tests of the on board diagnostic {OBD) I! system may become the lega! require-
ments 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.

SRKT codes are set after diagnosis has been performed two or more times. This occurs regardless of whether

the diagnosis results in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips. The
following table lists the five SRT items (9 diagnoses) for the ECCS used in A32 maodels.

EC-40
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)

SRT items Self-diagnostic test items
Catalyst monitoring. ¢ Three way catalyst function P0420 (0702)
* EVAP controf system (Small Leak) P0440 (0705)
* EVAP control system purge flow monitoring P1447 (0111)
* Front heated axygen sensor PO130 (0503), PO15Q (0303)
* Rear heated oxygen sensor P0136 (0707), PO156 (0708)
¢ Front heated oxygen sensor heater PO135 (0901), PO155 (1001}
* Rear heated oxygen sensor heater PG141 (0902), PO161 (1002)
* EGR function PO400 (0302} EX
» EGRC-BPT valve function P0402 (0306)

EVAP system monitoring

Oxygen sensor monitoring

(&

Oxygen sensor heater monitoring

EGR system monitoring

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later L
(Refer to EG-48). This means that after ECCS components/system are repaired or if the battery terminals
remain disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.

How to display SRT code EC

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

@ 2. Selecting Mode 1 with GST (Generic Scan Tool) aL
A sample of CONSULT display for SRT code is shown at left.
B ssr o m [ “INCMP” means the self-diagnosis is incomplete and SRT is not BT
set. “CMPLT" means the self-diagnosis is complete and SRT is set.
CATALYST INCMP
EVAP SYSTEM  INCMP AT
02 SENSOR INCMP
02 SEN HEATER ~ CMPLT
EGRSYSTEM  iNCMP B,
l PRINT ] BA
SEF214T
How to set SRT code BR

To set all SRT codes, all diagnoses indicated above must be performed two or more times. Each diagnosis
may require a long period of actual driving under various conditions. The most efficient driving pattern in which
SRT codes can be properly set is explained on the next page. This type of driving pattern should be performed ST
two times or more to set all SRT codes.

B¢
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic information

(Cont’d)

* The time required for each diagnosis varies with road sur-
face conditions, weather, altitude, 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 petformed as guickly as possible under normal

conditions.

Under different conditions [For example; ambient air tem-

perature is other than 20 - 30°C (68 - 86°F)], diaghosis may

also be performed.

Pattern 1: * The engine is started at the engine coolant tem-
perature of —10 to 20°C {14 to 68°F) (where the
voltage between the ECM terminals 69 and @3 is

. 3.5-4.4v),

* 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 69 and @3 is lower than 1.4V).

Paitern 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.

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

*1: Depress the accelerator pedal until vehicle speed is 90
km/h (56 MPH]), then release the accelerator pedal and
keep it released for more than 10 seconds. Depress the
accelerator pedal until vehicle speed is 80 km/h (56 MPH)
again.

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

LT 11V [ —— .
(30 - 35 MPH) :
0 kmih

(0 MPH) 405:i10si 208

SEF4148

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

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

Suggested transmission gear position for
A/T modeis

Set the selector fever in the “D” position with the
overdrive on-off 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, the weather and individual driving habits.

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

ACCEL CRUISE
Gear change  shift point shift point
km/h (MPH) km/h (MPH)
1st to 2nd 21 (13} 21 (13)
2nd to 3rd 37 (23) 25 (16)
3rd to 4th 53 (33) 44 (27)
4th to 5th 63 (39) 58 (36)

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

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, which will ensure
safe operation. Do not over-rev the engine when
shifting to a lower gear as it may cause engine dam-
age or loss of vehicle control.

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

2nd 95 (60)

3rd 145 (90)
4th —

5th —

EC-43

Ef]

-G

it}
[

HA

EL

X

211



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)
TEST VALUE AND TEST LIMIT
The test value is a parameter used to determine whether diagnostic test is “OK” or “NG"” while the ECM is
monitored during self-diagnosis. The test limit is a reference value which is specified as the maximum or mini-
mum value and is compared with the test value being monitored.
ltems for which these data {test value and test limit} are displayed are the same as SRT code items (11 diag-

noses).
These data (test value and test limit) are specified by Test ID {TID) and Component ID (CID). These data can

be displayed on the CONSULT screen or GST.

X: Applicable
—: Not applicable
SAT ftem Self-diagnostic
(CONSULT _g TID*1 CID*1 Test value Test limit Display
. test item
display)
- 01H 01H Parameter 1 Max.
CATALYST Three way pata
lyst function 03H 81H Parameter 2 Min. X
EVAP control
system 05H 03H Parameter 1 Max. X
(Small leak)
EVAP SYSTEM
EVAP control
system purge 06H 83H Parameter 2 Min, X
flow monitoring _
09H 04H Parameter 1 Max. X
Front heated 0AH 84H Parameter 2 Min. X
oxygen sensor 0BH 04H Parameter 3 Min. X
(Right bank) OCH 04H Parameter 4 Manx. X
oDH 04H Parameter 5 Max. X
11H 05H Parameter 1 Max. X
02 SENSOR Front heated t12H 85H Parameter 2 Min. X
oxygen sensor 13H 05H Parameter 3 Min. X
(Left bank) 14H 05H Parameter 4 Max. X
15H 05H Parameter 5 Max. X
19H 86H Parameter & Min. X
Rear heated oxy- 1AH 86H Parameter 7 Min. X
gen sensor 1BH o6H Parameter 8 Max. X
1CH 06H Parameter 2 Max. X

*1: TID and CID are hexadecimals and are shown only on GST.

EC-44
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—-; Not applicable
SRAT item
If-diagnosti @l
conguLr | Seff-diagnostic TID*1 CID*1 Test value Test fimit Display
X test item
display)
il
Front heated 29H 08H Parameter 1 Max. X WA
oxygen sensot
heater. )
(Right bank) 2AH 88H Parameter 1 Min. X EM
02 SENsOR | Front heated 2BH 09H Parameter 1 Max. X
HEATER OXygen sensor e
heater .
(Laft bank) 2CH 89H Parameter 1 Min. X
Rear heated oxy- 2DH 0AH Parameter 1 Max. X
gen sensor
heater 2EH 8AH Parameter 1 Min. X
31H 8CH Parameter 1 Min. X F
32H 8CH Parameter 2 Min. X
EGR function 33H 8CH Parameter 3 Min. X L
EGR SYSTEM 34H 8CH Parameter 4 Min. X
35H OCH Parameter 5 Max. X T
EGRC-BPT valve 36H OCH Parameter 6 Max. X
function 37H 8CH Parameter 7 Min. X AT
*1: TID and CID are hexadecimals and are shown only on GST.
F&,
ST
ET
A,
gL
(4
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Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
—: Not applicable
BTG4
(CONSUL"IEesr:rSeen terms) CONSULT ECMM SRT code Test value tst trip DTC Reference page
GST*2

33ESIENLE;(IJ);$EB«IOSTIC FAIL- PO0G0 0505 _ _ _ _
MASS AIR FLOW SEN PO100 0102 - — X EC-104
ABSOI PRESS SENSOR PO105 0803 — — X EC-110
INT AIR TEMP SEN P0110 0401 — — X EC-117
COOLANT TEMP SEN PO115 0103 — — X EC-123
THROTTLE POSI SEN PO120 0403 — — X EC-128
*COOLANT TEMP SEN Pa125 208 —_ — X EC-134
CLOSED LOOP-B1 P3130 G307 — — X EC-139
FRONT O2 SENSOR-B1 £0130 0503 X X X*3 EC-141
FR Q2 SEN HTR-B1 P0135 0801 X X X3 EC-146
REAR 02 SENSOR PO136 0707 X X X*3 EC-150
RR Q2 SEN HTR P0141 0802 X X X3 EC-154
CLOSED LOOP-B2 PO150 0308 — — X EC-139
FRONT O2 SENSOR-B2 PO150 0303 X X X3 EC-158
FR (2 SEN HTR-B2 PO155 1001 X3 EC-165
FUEL 5YS LEAN/BK1 PO171 0115 -— — X EG-169
FUEL 8YS RICH/BK1 PGo172 0114 — — X EC-174
FUEL SYS | EAN/BKZ PO174 0210 — — X EC-1789
FUEL SYS RICH/BK2 PO175 0209 —_ — X EC-184
TANK FUEL TEMP SENSOR PO180 0402 —— — X EG-188
MULTE CYL MISFIRE PO300 0701 — — X EC-192
CYL 1 MISFIRE P0301 0608 — — X EC-192
CYL 2 MISFIRE P0302 0607 — — X EC-192
CYL 3 MISFIRE P0303 0606 — — X EC-192
CYL 4 MISFIRE PQ304 06805 — — X EC-192
CYL 5 MISFIRE P0305 0604 — — X EC-192
CYL 6 MISFIRE PO306 Q803 —_ — X EC-192
KNOCK SENSOR PO325 0304 - — X EC-198
CRANK POS SEN (FOS) P033s5 0802 — — X EC-199
CAM PQS SEN (PHASE) P0O340 0101 -— — X EC-205
EGR SYSTEM P0O400 0302 X X X3 EC-210
EGRC-BPT VALVE P0402 G306 X X X*3 EC-220
TW CATALYST SYS8 P0420 o702 X X xX*3 EC-222

*1: In Diagnostic Test Mode [l {Seli-diagnostic results), these numbers are centroiled by NISSAN,
*2: These numbers are prescribed by SAE J2012.
*3: These are not displayed with GST.

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

EC-46
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Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicabile
DTC*4
items .
(CONSULT screen terms) CONSULT ECM1 SAT code Test value 1st trip DTC Reference page @ﬂ
GST*2

EVAP (SMALL LEAK) P0440 Q705 X X x*3 EC-225
PURG CONT/V & S/V P0443 0807 — — X EC-233 A
VENT CONTROL VALVE P0446 0903 — —— X EC-241
EVAP SYS PRES SEN P0450 0704 — — X EC-246 El
VEHICLE SPEED SEN P0O500 0104 —_ —_ X EC-251
IACV-AAC VALVE PO505 0205 — — X EC-255 e
CLOSED THRL POS SW PO510 0203 — —_ X EC-261
AT COMM LINE POGOG — — — — EC-265

- ECM PO805 0301 — —_ X EC-269
PARK/NEUT POSI SW PO705 1003 — — X EC-272
INHIBITOR SWITCH PO705 1101 — — X AT-59 FE
FLUID TEMP SENSOR PO710 1208 — —_ X AT-65
VHCL SPEED SEN AT PO720 1102 —_ — X AT-68 @L
ENGINE SPEED SIG PO725 1207 — — X AT-70
A/T 18T SIGNAL PO731 1103 — — X AT-72 T
AT 2ND SIGNAL PO732 1104 — — X AT-75
A/T 3RD S1GNAL PO733 1105 —_ _— X AT-78 &7
AT 4TH SIG OR TCC PO734 1106 — — X AT-81
TOR CONV CLUTCH SV P0740 1204 —_ —_ X AT-86
A/T TCC SIGNAL P0744 107 — — X AT-89 oA
LINE PRESSURE SV P0O745 1205 —_ — X AT-94
SHIFT SOLENOQID/Y A PO750 1108 — — X AT-97 BA,
SHIFT SOLENOID/V B PO755 1201 —_ — X AT-100
MAP/BARO SW S0V P1105 1302 — — X EC-277 BE
FPCM P1220 1305 _ _ X £C-283
IGN SIGNAL-PRIMARY P1320 0201 — — X EG-290 &
CRANK POS SEN (REF) P1335 0407 —_ — X EC-298 JT
CRANK P/§ {POS) COG P1336 0905 — — X EC-303
EGRC SOLENOID/ P1400 1005 — — X EC-309 E’}S
EGR TEMP SENSOR P1401 0305 — — X EC-314
VOV BYPASSV P1d41 0801 - — X EC-318 BT
PURG VOLUME CONTNV P1445 1008 — — X EC-323
EVAP PURG FLOW/MON P1447 0111 X X X*3 EC-330 YA
AT DIAG COMM LINE P1605 0804 - — X EC-337
THRTL POSI SEN A/T P1705 1208 — — X AT-103 EIL
OVERRUN CLUTCH S/ P1760 1203 — — X AT-105

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

*2: These numbers are prescribed by SAE J2012. 103
*3: These are not displayed with GST.

*4: 1st trip DTC No. is the same as DTC No.
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Emission-related Diagnostic Information
(Cont’'d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

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

Selectmg Mode 4 with GST (Generic Scan Tool)

Changing the diagnostic test mode from Diagnostic Test Mode Hl 10 Mode 1 by furning the mode selecior
on the ECM (Refer to EC-51.)
* If the battery terminal is disconnected, the emission-related diagnhostic information will be lost
within 24 hours.
*  When you erase 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 cieared from the ECM memory in the mode obtained.
. 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 DTG, 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. M 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.) And 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 individualily for both ECM
and A/T control unit.

Noa ko~

*eNOOAAWLN
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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.

i SELECTSYSTEM ] [l seLectoamope [ W sELF-DIAG ResuLTs B [
ENGINE | [SELF DIAG RESULTS ] FAILURE DETECTED
|
|
|
|
|

SHIFT SOLENOID/V A

|

|

[ AT ) [ DATA MONITOR

] i I::> | ECU PART NUMBER §>
I L
|

|

2

I
|
!
|
|

m|
| ERASE || PRINT |

Turn CONSULT “ON", and touch 3, Touch "SELF-DIAG RESULTS". 4. Touch “ERASE”. (The DTG in the
“AST". A/T control unit will be erased.)
Touch l Touch J—l

(I sececTsvsem | [[m scecTomamone [ W SELF-DIAG REsuLTs B []

I ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME

[ AT ul | SELF-DIAG RESULTS | SHIFT SOLENOIDVA 0

’ l:'> | DATA MONITOR | [:> [PO750]

| | ACTIVE TEST |

[ | [ SRT- OBD TEST VALUE |

| | | FUNCTION TEST | [ ERASE || PRINT || FFdata

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

ECM will be erased.)
SEF3728

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

1.
2.

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

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

Select Mode 4 with GST (Generic Scan Tool).

% How to erase DTC (No Tools)
Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip step 2.

1.

2.

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

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

Change the diagnostic test mode from Mode |l to Mede | by turning the mode selector on the ECM. (See
EC-51.)

EC-49
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction indicator lamp

N Malfunction Indicator Lamp (MIL)

1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is for
checking the blown lamp.

* |If the malfunction indicator lamp does not light up, see the
WARNING LAMPS AND CHIME {(BUZZER) in the EL section.

/

/C\Ill

l (Or see EC-378.)
=\ 2. When the engine is started, the maifunction indicator lamp
T should go off.
If the lamp remains on, the on board diagnostic system has
SEF275P) detected an engine system malfunction.

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

Diagnostic Test Mode |
1. BULB CHECK

2. MALFUNCTION
WARNING

Diagnostic Test Mode Il

1. SELF-DIAGNOSTIC
RESULTS

2. FRONT HEATED OXY-
GEN SENSOR MONI-
TOR

MIL flashing without DTC

: This function checks the bulb for damage {blown, open circuit, etc.) of

the malfunction indicator lamp.
¢ |f the MIL. does not come on, check MIL circuit and ECM test mode
selector. (See next page.)

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

(2 trip detection logic), the malfunction indicator lamp will light up to
inform the driver that a malfunction has been detected.

Only the following malfunctions will light up or blink the MIL even in the
1st trip.

* “Misfire (possible three way catalyst damage)”

* “Closed loop control”

¢ “Fail-safe mode” [except for crankshaft position sensor (REF) circuit]

. By using this function, the diagnostic trouble codes can be read.

: In this mode, the fuel mixture condition {lean or rich) monitored by front

heated oxygen sensor can be read.

If the ECM is in Diagnostic Test Mode II, 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. (See

next page.)

. Diagnostic Diagnostic
Condition Test Mode | Test Mode [l
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK
Ignition switch ._4§ RESULTS
in “ON” posi- B
tion Engine
A : FRONT HEATED
unnng MAV'\‘IE%EICJ(';ON OXYGEN SENSOR
g MONITOR
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

C! Turn ignition switch “ON",
(Do not start engine.) NG | Check MIL circuit. NG

& {See EC-379.) Repair harness or connectors.
OK

Y

%

ey
o
==

Y

Y

Diagnostic Test Mode | — BULB
CHECK

¥ InEaln)
Rl
Check whether ECM test No Repair or replace ECM test mode

™ Yes| mode selector is turned >
MIL should come on. < counterclockwise. selector. -
OK il
| : LG
¥ @) D @ »| Diagnostic Test Mode | b
\ — MALFUNCTION WARNING
Start engine.
NG Check MIL circuit. NG
> (See EC-379.) » Repair harness or connectors.
{Tumn diagnostic test mode selector on OK FE
ECM fully clockwise.) v OK
houl g
MIL shouid go off Check ECM fail-safe. Bl
OK (See EC-82.) h
OK
L AT
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 made selector Rit)
fully counterclockwise.)
DIAGNCGSTIC TEST MODE I c D Diagnostic Test Mode
— SELF-DIAGNOSTIC RESULTS i * — FRONT HEATED OXYGEN SEN- _
Start engire. SOR MONITOR S
¥ 1 The following emission-related diagnostic information is cleared RS
from the ECM memory in the mode obtained. i
1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes BT
3. Freeze frame data .
4. 1st trip freeze frame data
5. System readiness test (SRT) codes M4,
¥ 6. Test values -
Wait at least 2 seconds. 7. Others
e Switching the modes is not possible when the engine is 3z
h i running.
*  When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds. Mo
The diagnosis will automatically return to Diagnostic Test
O Mode L.
e Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE I—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. (Refer to WARNING LAMPS AND CHIME in EL section or see EC-379.)

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

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

¢+ These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode 1l (SELF-BIAGNOSTIC
RESULTS).

DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

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

The DTC and 1st trip DTC are displayed at the same time. i 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

06 0.3 06 0.3
Nl ’_ i w
!‘5 OFF S
09 ' 03 21 06 0.9 21
Unit: second
) ) o - I .
Diagnostic trouble code No. 0102 iaghostic trouble code No. 0403 SEF208Q

Example: Diagnostic trouble code No. 1003
06 0.3

o i .
OFFSJUUUUUUUUU s

f
06 09 03 21

Diagnostic trouble code No. 1003 Unit: second
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/neutrai position switch.

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to no malfunction. {See DIAGNOSTIC TROUBLE CODE INDEX, refer to EC-2.)

EC-52
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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 !. (Refer to “HOW TO SWITCH DIAGNOS-

TIC TEST MODES".)

Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO ERASE DIAGNOSTIC TEST MODE Il (Self-diagnostic results)

¢ [If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup @)

memeory within 24 hours.

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

DIAGNOSTIC TEST MODE II—FRONT HEATED OXYGEN SENSOR MONITOR

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

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust gas

Air fuel ratic feedback control

condition

ON

L.ean

OFF

Rich

Closed loop system

*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 Il and warm it up
until engine coolant temperature indicator points to the middle of the gauge.

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

2,000 rpm under no-load.

How to switch monitored sensor from left bank to right bank or vice versa

Wait at least 2 seconds.

Tumn diagnostic test mode selector on ECM fully counterclockwise.

The following procedure should be performed while the engine is running.
Turn diagnostic test mode selector on ECM fully clockwise.

L= e

[Left side — Right side]

0.2 0.2
ON ) - —
23—' )
~— —— ~ 06 ap © ~ ’
Left side T Right side
monitor tndication monitor
of change
[Right side — Left side]
s 0.2
ON »
OFF &)—I -l U |-| __?2
1
™ ~ - 0.2 25 ~—
Right side W Left side
monitor of change monitor Unit: second

SEF134M
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart

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

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

When the same 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-38.

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 can be displayed 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 can be displayed until the vehicle is driven 80 times
{(driving pattern C) without the same malfunction recurring. The “TIME” IN “SELF-DIAGNOSTIC
RESULTS” mode of CONSULT will count in response to the number of times the vehicle is driven.

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

SUMMARY CHART

ltems Fuel Injection System Misfire Except the lefts
MIL {goes off} 3 (pattern B} 3 (pattern B} 3 (pattern B)
D.TC, Freeze Frame Data (no 80 {pattern C) 80 (pattem C) 40 (pattern A)
display)
1st Trip DTC (clear) 1 (pattern C), *1 1 (pattemn C), 1 1 (pattern B)
1st Trip Freeze Frame Data “, 2 _ 1 (pattern B)

{clear)

Details about patterns “A”, “B”, and “C"” are on EC-56.
*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-54
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OBD System Operation Chart (Cont’d)

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

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

This driving pattern
satisfies with B but not C.

This driving pattern
satisfles with C but not B.

IL lights

Detection

Detection NG

NG

This driving pattern satisfies with B and C patterns.

K

Detaction

8]

M

5

!

MiL

lights up. ¥
MIL

goes oft.

<EBIEQ Qwel4 9288/ (dl) 1St} ¥ D14 (duy 181>

<uised Buiaugs

A
=
=
Vv

EL
IBX
223

SEF3828

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
{pattem C) without the same malfunction after DTC is

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

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

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

*5. When a malTuhction is detected for the first time, the 1st

EC-55

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.)

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



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.
& The B counter will cleared when the malfunction is detected once regardless of the driving pattern.
¢ The B counter will be counted up when driving pattern B is satisfied without any malfunction.
* The MIL will go off when the B counter reaches 3. ("2 in “OBD SYSTEM OPERATION CHART”)
{Driving pattern C}
Driving patiern C means the vehicle operation as follows:
(1) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) £375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (120.1) [%]
Engine coolant temperature (T) condition:
¢  When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
*  When the freeze frame data shows higher than or equat to 70°C (158°F), “T" should be higher than or
equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load vaiue: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than z 70°C (158°F)
The C counter will be cleared when the malfunction is detected regardless of (1).
The C counter will be counted up when (1) is satisfied without the same malfunction.
The DTC will not be displayed after C counter reaches 80.
The 1st trip DTC will be cleared when C counter is counted a time without the same malfunction after DTC
is stored in ECM.

EC-56
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OBD System Operation Chart (Cont’d)

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

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

This driving pattern
satisfies with B but not A.

This driving pattern
satisfies with A but not B.

NG
Detection

NG
Detection

This driving pattern satisfies with A and B patterns.

Detection

£
=
® o
g

Vehicle

speed --H----
N

lights up.

goes off.

I
MIL
A MIL

<uislied Bulang

=
=
v

<Bleq awel] 9zagly (du) 151) 3 014 (duy 18y}

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

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

1st trip freeze frame data will be cleared.

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

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

EC-57

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

trips, the DTC and the freeze frame data will be stored in
out the same malfunction.
(The DTC and the freeze frame data still remain in ECM.)

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

without any malfunctions.
*3: When the same maifunction 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



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

(Driving pattern A)

Engine o
coolant °C (°F)
temperature
(1) Engine coolant temperalure should go over 70°C [158°F}.
70 (158)
40 (104)
20 (68)
(2) Engine coolant temperature should change more than 20°C
A - h
! i T [68°F) after starting engine.
IGh'I OMN IGN OFF
|
Engine ! '
speed : :’/—13] Ignition switch shouid be changed from “ON to “"OFF".
rpm | !
: ! —(4) Engine speed should go over 400 rom.
m
|
A00|— — e ———ge————-
]

AEC574

e The A counter will be cleared when the malfunction is detected regardless of (1) - (4).

e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.

* The DTC will not be displayed after the A counter reaches 4Q.

({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.

* The B counter will be cleared when the malfunction is detected once regardiess of the driving pattern.
e The B counter will be counted up when driving pattern B is satisfied without any malfunctions.

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

EC-58
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.
2. Connect “CONSULT” to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the fuse

-
AT

box cover.)
I Fuse box | Data link

connector
for CONSULT —
SBF326H ELA

3. Turn on ignition switch.
NISSAN 4. Touch “START". e
CONSULT
. FE
START
| SUB MODE | Gk
—SBR4550

5. Touch "ENGINE". _
U SELECT,SYSTEM | T

ENGINE |

1!

F i,
g

I
I
I
I
I
5

—I i,
]
I

SE

F895K]

6. Perform each diagnostic test mode according to each service

g
=

[l seLecToigmobE  [4]| procedure.
[ work supporT | For further information, see the CONSULT Operation Manual.
This example shows the display when using the UE951 pro- ST
| SELF-DIAG RESULTS | gram card. The screen differs according to the program card
| Dara MoNITOR ] used. )
38
| acTivE TEST ]
| sRT- OBD TEST VALUE |
BT
| FuncTion TEsT ]
SEF3745 .
R
[[n  seLECT DIAG MODE E}]
{ECM PART NUMBER e
=

(B34

|
I |
|
|
|
|

SEF374Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

Item

DIAGNOSTIC TEST MODE

WORK
SUP-
PORT

SELF-DIAGNOSTIC
RESULTS"

FREEZE
FRAME
DATA*2

DATA
MONITOR

ACTIVE
TEST

FUNC-
TION
TEST

SRT-OBD
TEST
VALUE

Camshaft positicn sensor (PHASE}

Crankshaft position sensor {REF)

Crankshatft position sensor (POS)

Mass air flow sensor

Engine coolant temperature sensor

Front heated oxygen sensors

Rear heated oxygen sensor

Vehicle speed sensor

Throttle positicn sensor

Tank fuel temperature sensor

EVAP control system pressure sensor

Absolute pressure sensor

INPUT

EGR temperature sensor

Intake air temperature sensor

LA AR B b d ol B B D g R

Knock sensor

PRI x| XX x| x| x|x]|x
>

Ignition switch (start signal)

b

Closed throttle position switch

>

Closed throtile position (throttle posi-
tion sensor signal)

Air conditioner switch

Park/Neutral position switch

Power steering oil pump switch

Electrical load

Air conditicner pressure switch

Battery voliage

Injectors

HKIXIXIX | X | xX|=x]| =

ECCS COMPONENT PARTS

Power transistor {Ignition timing)

X (Igni-
tion sig-
nal)

>

IACV-AAC valve

Front engine mounting

EVAP canister purge volume control
valve

Air conditioner relay

Fuel pump relay

OUTPUT

Cooling fan

EGRC-solenoid valve

Front heated oxygen sensor heaters

Rear heated oxygen sensor heater

EVAP canister purge control solenoid
valve

EVAP canister vent control valve

Vacuum cut valve bypass valve

MAP/BARQO switch solenoid valve

FPCM

KKK X[ X x| =[x

Calculated load value

Al A I I A R A R A A A e

X: Applicable

*1: This item includes 1st trip DTCs.
*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT screen in freeze frame data
maode only if a 1st trip DTC or DTC is detected. For details, refer to EC-62.

EC-60
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Contd)

FUNCTION

Diagnostic test mode Function

This mode enables a technician to adjust

some devices faster and more accurately by A
following the indications on the CONSULT Gl
unit.

Work support

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

Dala monitor Input/Output data in the ECM can be read. R

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

Active test

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

Conducted by CONSULT instead of a techni-

SRT-OBD test value

Function test cian to determine whether each system is FE
IEOK)! OI’ IING!J.
ECM part numbers ECM part numbers can be read. GL

*1 The following emission-related diagnostic information is cleared from the ECM memory in the mode
obtained. o

1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes
3. Freeze frame data AT
4, 1st trip freeze frame data ’
5. System readiness test (SRT) codes
6. Test values 24
7. Others
WORK SUPPORT MODE RA
WORK ITEM CONDITION USAGE
THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIGNAL. | When adjusting throttle position BE
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING | sensor initial position
THE SENSOR BODY UNDER THE FOLLOWING CONDI-
TIONS. 8T
* |GN SW “ON"
» ENG NOT RUNNING
* ACC PEDAL NOT PRESSED BS
IACV-AAC/V ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER } When adjusting idle speed
THE FOLLOWING CONDITIONS. .
» ENGINE WARMED UP BT
* NO-LOAD
FUEL PRESSURE RELEASE ¢ FUEL PUMP WILL STOP BY TOUCHING “START” When releasing fue! pressure [H4
DURING IDLING. from fuel line
CRANK A FEW TIMES AFTER ENGINE STALLS.
EL
[[B)S
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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

Freeze frame data

tem*3 Description
DIAG TROUBLE
* 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] ’ ’

FUEL SYS-B1*1

FUEL SYS&-82*1

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

One mode in the following is displayed.

“MCDE 2": Open loop due to detected system malfunction

“MODE 3”; Open loop due to driving conditions {power enrichment, deceleration enrichment)
“MODE 4": Closed locop - using heated oxygen sensor(s) as feedback for fuel control
“MODE 5”: Open loop - has not yet satisfied condition o go to closed loop

CAL/LD VALUE [%]

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

COOLANT TEMP
[FCl or [°F]

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

S-FUEL TRIM-B1 [%]

S-FUEL TRIM-B2 %]

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

L-FUEL TRIM-B1 {24]

L-FUEL TRIM-B2 [%]

“Long-term fuel trim” at the moment a malfunction is detected is displayed.
The long-term fuel trim indicates much more gradual feedback compensation to the base fuel schedule
than short-term fuel trim.

ENGINE SPEED
(rpm]

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

VHCL SPEED [km/h]
or [mph]

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

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

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

MAP*2 [kPa]

L ]

The intake manifold absolute pressure at the moment a malfunction is detected is displayed.

*1: Regarding A32 model, “B1” indicates right bank and “B2” indicates left bank.
*2: This item is not displayed on CONSULT. Only for Generic Scan Tool {GST).
*3: The items are the same as those of 1st trip freeze frame data.

EC-62

230



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
DATA MONITOR MODE
m?ﬂ]tcred e Ew(p:m Mair: Description Remarks
signals signals
CKPS-RPM * Indicates the engine speed computed

{POS) [rpm}

O

O

from the POS signal (1° signal) of the
crankshaft position sensor (POS).

CKPS-RPM
(REF) [rom]

Indicates the engine speed computed
from the REF signal {120° signai) of the
crankshalt position sensor (REF).

The accuracy of detection becomas poor
if engine speed drops below the idie
rpm.

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

POS COUNT

Indicates the number of signal plate (fly-
wheel) cogs (tooth) during engine 1 revo-
lution.

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S
[°C] or [°F]

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

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

FR 02 SEN-B2 [V]

FR O2 SEN-B1 {V]

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

RR 02 SENSOR [V]

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

FR 02 MNTR-B2
[RICH/LEAN]

FR 02 MNTR-B1

O 10 0O O O |00

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

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

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

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

[RICH/LEAN] LEAN ... means the mixture became

“lean”, and controtl is being aftected

toward a rich mixture.
RR 02 MNTR * Display of rear heated oxygen sensor * When the engine is stopped, a certain
[RICH/LEAN] signal: value is indicated.

O 1010000 O OO O

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

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

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

O

O

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

NOTE:

Any rmonitored itern that does not mateh the vehicle being diagnosed is deleted from the display automatically.
Regarding A32 model, “B1” indicates right bank and “B2” indicates left bank.

EC-63
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
Monitored item ECM | 1ain -
[Unit] input signals Description Remarks
signals

BATTERY VOLT {V]

O

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

O

The throttle position sensor signal voll-
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.

¢ 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
throttle position sensor sighal.

AlR COND SIG
[ON/OFF]

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

P/N POS| SW
[ON/OFF]

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

PW/ST SIGNAL
[ON/OFF]

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

LOAD SIGNAL
[ON/OFF]

O O OO0

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

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

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

IGNITION SW
[ON/OFF]

O O O 00LOOLOOOO

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

INJ PULSE-B2 [msec]

INJ PULSE-B1 [msec]

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

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

B/FUEL SCHDL
[msec]

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

IGN TIMING [BTDC]

Indicates the ignition timing computed by
ECM according 1o the input signals.

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

IACV-AAC/V [step]

O0Ol0O |0

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

PURG VOL C/V [step]

Indicates the EVAP canister purge vol-
ume ¢entrol valve computed by the
engine control module according to the
input signals.

The opening becomes larger as the
value increases.

ENGINE MOUNT
[IDLE/TRVL]

O

The control condition of the front engine
mounting {computed by the engine con-
trol module according to the input sig-
nals) is indicated.

IDLE ... Idle condition

TRVL ... Driving condition

A/F ALPHA-B2 [%)]

A/F ALPHA-B1 [%]

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

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

s This data also includes the data for the
air-fuel ratic learning control.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
Monitored item ECM Main o
[Unit] input signals Description Remarks
signals

EVAP SYS PRES [V]

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

AIR COND RLY
[ON/OFF]

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

FUEL PUMP ALY
[ON/OFF]

*

Indicates the fuel pump relay caontrol
condition determined by ECM according
te the input signals.

COOLING FAN
[HIILOW/OFF]

The control condition of the cooling fan
(determined by ECM according to the
input signal} is indicated.

HI ... High speed operation

LOW ... Low speed operation

OFF ... Stop

EGRC SOLV
[ON/OFF]

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

ON ... EGR (and canister purge) opera-
tion is cut-off

OFF ... EGR (and canister purge) is
operational

VENT GONT/V
[ON/OFF]

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

ON ... Closed

OFF ... Open

FR O2 SEN HTR-BA
[ON/OFF]

FR O2 SEN HTR-B2
[ON/OFF]

RR C2 SEN HEATER
[ON/OFF]

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

VC/V BYPASS/V
[ON/OFF)

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

ON ... Open

OFF ... Closed

PURG CONT &/v
[ON/OFF]

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

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

CAL/LD VALUE [%)]

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

ABSOL TH-P/S [%]

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

MASS AIRFLOW
[gm/s]

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

FPCM DR VOLT [V]

The voltage between fuel pump and
dropping resistor is displayed.

EC-65
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
Monitored item ECM Main
[Unit] input . Blescription Remarks
- signals
signhals
FPCM [HI/LOW] The control condition of the fuel pump

control medufe {FPCM) (determined by
ECM according to the input signal} is
indicated.

Hl ... High amount of fuel flow

LOW ... Low amount of fuel flow

MAP/BARO SW/V
[MAP/BARO]

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

MAP ... Intake manifold absoclute pres-
sure

BARQ ... Barometric pressure

ABSOL PRES/SE [V]

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

VOLTAGE
vl

Voltage measured by the voltage probe.

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

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

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-66
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the criginal troubie
condition

Change the amocunt of fuel injection
using GONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors
Front heated oxygen sensor

Engine: After warming up, idle the

IACV-AAC/Y engine. Engine speed changes according to the | ¢ Harness and connector
OPENING * Change the IACV-AAC valve opening | opening step. * [ACV-AAC valve
step using CONSULT.
* Engine: Return to the original trouble
ENG COOLANT condition If trouble symptom disappears, see : Egr?:essc:glgr?totrg:cg:;ture sensor
TEMP * Change the engine coolan CHECK ITEM, g P

temperature using CONSULT.

Fuel injectors

{GNITION TIMING

Engine: Return to the original trouble
condition

Timing light: Set

Retard the ignition timing using
CONSULT.

if trouble symptom disappears, see
CHECK ITEM.

Gamshaft position sensor (PHASE)
Crankshaft position sensor (REF)
Crankshaft position senser (POS)

POWER BALANCE

Engine: After warming up, idle the
engine.

AJC gwitch “OFF”

Shift lever “N”

Cut off each injector signal one at a
time using CONSULT.

Engine runs rough or dies.

Harness and connector
Compression

Injectors

Power transistor

Spark plugs

Ignition coils

COOCLING FAN

* jgnition switch: ON

Turn the coeling fan “ON” and “OFF”
using CONSULT.

Cooling fan moves and stops.

Hamess and cennector
Cooling fan motor

FUEL PUMP RELAY

Ignition switch: ON (Engine stopped)
Turn the fuel pump reiay “ON” and
“OFF” using CONSULT and listen to
operating sound.

Fuel pump relay makes the operating
sound.

Hamess and connector
Fuel pump relay

EGRC SOLENOCID
VALVE

Ignition switch: ON

Turn sclencid valve “ON" and "OFF"”
with the CONSULT and listen to
operating sound,

Solenoid valve makes an operating
sound.

Harness and connector
Sclenoid valve

SELF-LEARNING
CONT

In this test, the coefficient of self-learning controt mixture ratio retums 1o the origin

screen.

al coefficient by touching “CLEAR" on the

ENGINE
MOUNTING

Engine: After warming up, run engine
at idle speed.

Gear position: “D" range (Vehicle
stopped)

Turn front engine mounting “IDLE”
and “TRAVEL” with the CONSULT.

Body vibration changes according to the
front engine meunting condition.

Harness and connector

* Front engine mounting

PURG VOL CONT/V

+

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

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

Engine speed changes according to the
opening step.

* Hamess and connector

EVAP canister purge volume control
valve

PURG CONT 8/V

Start engine.

Turn the EVAP canister purge control
solenoid valve “ON” and “OFF” using
CONSULT and listen fecr operating
sound.

EVAP canister purge control sclenoid
valve makes an operating sound.
Check vacuum signal for EVAP canister
purge control valve.

VG ON ... Vacuum exists.

VG OFF ... Vacuum does not exist.

Harness and connector

EVAP canister purge control solenoid
vaive

Vacuum hose

MAP/BARO SW/V

Ignition switch: ON

{Engine stopped)

Turn the MAP/BARO switch solenocid
valve between “MAP” and “BARO”
using CONSULT and listen for
operating sound.

MAP/BARO switch solenoid valve makes
an operating scund.

Harness and connector

* MAP/BARO switch solenoid valve

FPCM

Start engine.

Turn the FFCM between "LOW” and
“HI" using CONSULT and check that
“FPCM DR VOLT" of CONSULT
changes.

“FPCM DR VOLT” of CONSULT
changes as follows;

HI ... Approx. OV

LOW ... Approx. 3.7V

Hamess and connector
FPCM

* Dropping resistor

TANK F/TEMP SEN

Change the tank fuel temperature using CONSULT.

EC-67
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
* Ignition switch: ON
SELF-DIAG {Engine stopped) i
— A
RESULTS ¢ Displays the results of on board Objective system
diagnostic system.
* Ignition switch: ON * Harness and cohnector
(Engine stopped) Throttle valve: OFF * Throttle position sensor (Closed
® Throttle position sensor circuitis | opened throttle position)
CLOSED THROTTLE ;e:;ego‘:zg'}:;mt(t,"le[)'iEOpe”ed * Throttle position sensor (Closed
POSI POSITION” is ¥|:1e tost ilerm name throtile position) adjustment
for the vehicles in which idie is | Throttle valve:  Throtie linkage
selected by throttle position closed oN * Verify operation in DATA
consor) y trofie p MONITOR mode.
* Harness and connector
* |gnition switch: ON s Throttle position sensor
(Engine stopped} Range (Throttle » Throttle position sensor
THROTTLE POSI I o valve fully opened | More than )
* Throttle position sensor circuit is adjustment
SEN CKT . — Throttle valve [3.0V .
tested when throttle is opened fully closed) * Throttle linkage
and closed fully. y » Verify operation in DATA
MONITOR mode.
* |gnition switch: ON Out of N/P * Hamess and connector
(Engine stopped) " OFF ¢ Neutral position switch or Inhibitor
ositions
gCVHEISTEUT POS| # |nhibitor/Neutral position switch P switch
circuit is tested when shift lever is In N/P . ON * | inkage or Inhibitor switch
manipulated. n positions adjustment
* Ignition switch: ON
(Engine stopped) * Harness and connector
. . * Fuel
FUEL PUMP * Fuel pump circuit is tested by There is pressure pulsation on | FEZI pzmp rela
CIRCUIT checking the pulsation in fuel the fuel feed hose. p p y
. * Fuel filter clogging
pressure when fuel tube is
pinched * Fuel level
* |gniticn switch: ON
EGRC SOLV (Engine stopp_ed) o The sollenmd valve makes an o Hamess and connector
¢ EGRC-selenoid valve circuit is operating sound every 3 )
CIRCUIT . . * EGRC-sclenoid valve
tested by checking solenoid valve |seconds.
operating hoise.
* Ignition switch: ON * Harness and connector
COOLING FAN (Engine stopped) The cooling fan rotates and ¢ Cooling fan motor
CIRCUIT « Cooling fan circuil is tested when 9

cooling fan is rotated.

stops every 3 seconds.

* Cooling fan retay

EC-68
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CONSULT (Cont'd)

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® |gnition switch: ON — START
* Start signal circuit is tested when
engine is started by operating the
starter. Battery voltage and water
START SIGNAL temperature befaore cranking, and | Start signal: OFF — ON * Hamess and connector
CIRCUIT ’ ' * Ignition switch

average battery voltage, mass air
flow sensor output voltage and
cranking speed during cranking
are displayed.

PW/ST SIGNAL
CIRCUIT

* |gnition switch: ON
(Engine running}

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

Locked position ON

Neutral position OFF

* Harness and connector
* Power steering oit pressure switch
¢ Power sieering ofl pump

VEHICLE SPEED

* Vehicle speed sensor circuit is
tested when vehicle is running at

Vehicle spead sensor input
signal is greater than 4 km/h

* Harness and connector
Vehicle speed sensor

f10 k H \
SEN CKT a. speed of 10 km/h {6 MPH) or (2 MPH} * Electric speedometer
higher.
s oo o e ——
The timing light indicates th PHASE
IGN TIMING ADJ ing ignition timing with a timing © timing Tight Indicates the ( )

light and checking whether it
agrees with specifications.

same value on the screen.

Crankshaft position sensor {REF)
¢ Crankshaft position sensor (POS)

MIXTURE RATIO
TEST

s Air-fuel ratio feedback circuit
(injection system, ignition system,
vacuum system, etc.) is tested by
examining the front heated oxy-
gen sensor output at 2,600 rpm
under non-loaded state.

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

INJECTION SYS (Injector, fuel
pressure regulator, haress or
connector)

IGNITION SYS (Spark piug,
power transistor, ignition cail, har-
ness or connector}

VACUUM 3YS (Intake air leaks)
Front heated oxygen sensor cir-
cuit

Front heated oxygen sensor
operation

Fuel pressure high or low

Mass air flow sensor

POWER BALANGE

* After warming up, idle the engine.
* Injecior operation of each cylinder
is stopped one after another, and
resultant change in engine rota-
tion is examined to evaluate com-

bustion of each cylindet, (This is
only displayed for models where a
sequential multiport fuel injection
system is used.)

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

Injector circuit (Injector, harness or
connector)

Ignition circuit (Spark plug, power

transistar, ignition coil, harmess or

connector)

Compression

Valve timing

*

IACV-AACN
SYSTEM

¢ After warming up, idle the engine.

* |IACV-AAC valve system is tested
by detecling change in engine
speed when IACV-AAC valve
opening is changed to 1 step, 25
steps and 102 steps.

Difference in engine speed is
greater than 150 rpm belween
when valve opening is at 102
steps and at 25 steps.

Harness and connector

* |ACV-AAC valve

* Air passage restriction between
air inlet and IACV-AAC valve

* {AS (Idle adjusting screw) adjust-

ment

EC-69
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTICN TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

EVAP (SMALL
LEAK)%

* After warming up, idle the engine
etc.

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

leak.

¢ EVAP control system has noc

¢ EVAP control system oper-
ates properly.

s Incarrect fuel tank vacuum relief
valve

* |ncorrect 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 tube leaks

[ ]

[ ]

EVAP purge line rubber tube bent.

OChstructed or bent rubber tube to

EVAF control system pressure

sensor

EVAP canister purge control valve

EVAP canister purge volume con-

trol valve

EVAP canister purge control sale-

noid valve ’

* Absolute pressure sensor

& Tank fuel temperature sensor

* MAP/BARQ switch solenoid valve

* Obstrucied or bent rubber tube to
MAP/BARO switch salenoid valve

*: Always select “SINGLE TEST” with CONSULT when performing the “FUNCTION TEST".

EC-70
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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"
maode.
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 2 malfunction is detected. However, DATA MONI-

TCR cannot continue any longer after the malfunction detection.
2. "MANU TRIG” (Manual trigger):

e DTC/1st trip DTC and malfunction item will not be displayed automatically cn 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”

* 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 maifunction at the
moment it is detected.

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

When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, compo-
nents and harness in the “DTC CONFIRMATION PROCEDURE”, the moment a malfunction is found

the DTC/1st trip DTC will be displayed. (Refer to Gl section, “Incident Simulation Tests” in “"HOW TC &

PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT".}
2. "MANU TRIG”
* |f the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to “MANLU
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 seLect monTor ITEM | {[ seT Recorpivacono | | [ seT Recomome conp |

ECM INPUT SIGNALS IOCRCTII vavu Tric | | avto TR |IETNTRGIE
MAIN_ SIGNALS HI SPEED LONG TIME I one Tve

I |

| SELECTION FROM MENU | I

I | I

I | |
| |

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

{seTina ||  START
"SETTING" “AUTO TRIG" “MANU TRIG"
A malfunction can be A malfunction can nct be
displayed on “CATA displayed on “DATA
MQONITOR" screen MONITOR" screen
automatically if detected, automatically even if
detected.

SEF529Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SEF139P|

/ 2
Data link

connector for GST

Brake pldaj -
\ﬂ
NS

SEF302Q

VTX GENERIC OBD It
PROGRAM CARD

Press [ENTER]

Sample screen*

SEF3985

OBD Il FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

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

Sample screen”

SEF4163)

Generic Scan Tool (GST)

DESCRIPTION

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

ISC9141 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 te each service pro-
cedure.

For further information, see the GST Operation Manual of the

tool maker.

EC-72
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont’d)

FUNCTION
Diagnostic test mode Function
MODE 1 READINESS TESTS ThIS mode gains accgss tq current emission-related data values, .tncludlng analog
inputs and outputs, digital inputs and oulputs, and system status information. al
15
This mode gains access to emission-related data value which were stored by ECM
MODE 2 FREEZE DATA
( ) during the freeze frame. [For detaiis, refer to “Freeze Frame Data” (EC-62).]
MODE 3 DTCs This mode gains access to emission-related power train trouble codes which were i
stored by ECM.
This mode can clear alt emission-related diagnostic information. This includes: ]
s Clear number of diagnostic trouble codes (MODE 1) *
* Clear diagnostic trouble codes (MODE 3)
* Clear trouble code for freeze frame data (MODE 1) )
MODE 4 CLEAR DIAG INF LG
G o * Clear freeze frame data (MODE 2} LG
* Clear heated oxygen sensor test data (MODE 5)
* Reset status of system monitoring test (MODE 1)
* Clear on board monitoring test results {MODE 6 and 7)
MODE 5 (02 TEST RESULTS) This mode gains access o the on board heated oxygen sensor monitoring test -
results. F=
MODE & (ON BOARD TESTS) ! his mode accesse_s_ tlr:et lrl?su!ts of on poard dnagT??th monitoring tests of specific
components/systems that are not continuously monitored. oL
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. Y
AT
i’g‘l\"\
T
Bl
8
R
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TROUBLE DIAGNOSIS — General Description

Sensors

% ECM
L

Actuators

MEF036D

SEF234G

KEY POINTS

.. Vehicle & engine model
.. Date, Frequencies

Road conditions
Operating conditions,
Woeather conditions,
Symptoms

SEF9071

Introduction

The engine has an ECM to control major systems such as fuel
contrel, 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. Most intermittent problems are
caused by poor eiectric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the
replacement of good parts.

A visual check only may not find the cause of the problems. A road
test with CONSULT (or GST) or a circuit tester connected should
be performed. Follow the “Work Flow”, EC-76.

Before undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a driveability complaint. The
customer can supply good information about such problems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like
the example on EC-74 should be used.

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

Diagnostic Worksheet

There are many operating conditions that lead to the malfunctions

of engine components.

A good knowledge of such conditions can make trouble-shooting

faster and more accurate.

In general, each customer may feel differently about a given prob-

lem. It is important to fully understand the symptsms or conditions

for a customer compiaint.

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

order to organize all the information for troubleshooting.

Some conditions may cause the malfunction indicator lamp to

come on steady or blink and DTC to be detected.

Examples:

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

* 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-74
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TROUBLE DIAGNOSIS — General Description
Diagnostic Worksheet (Cont’d)

WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date ) &l
[ Impossible to start O No combustion O Partial combustion
. O Partial combustion affected by throttle position
O Startabilit i
anaoity ~1 Partial combustion NOT affected by throttle position MA
O Possible but hard to start O Others | ]
O idling O No fast idle O Unstable O High idle O] Low idle £l
O Others [ ]
Symptoms
J Stumble [ Surge O Knock O Lack of power
71 Driveability ] Intake backfire [ Exhaust backfire LG
[ Cthers | ]
[ At the time of start O While idling
O Engine stall 0 While accelerating O While decelerating
[ Just after stopping [ While loading
) 7 Just after delivery [] Recently 5E
Incident
nelcent aceurence O In the morning —1 At night O In the daytime
Frequency O All the time (1 Under certain conditions [ Sometimes oL
Woeather conditions O Not affected e
Weather 0 Fine [0 Raining O Snowing 0O QOthers [ ]
Temperature [ Hot O Warm O Cool O Cold O Humid °F T
O Cold O During warm-up O After warm-up
, , AT
Engine conditions Engine speed i . | . } 1 ] i |
1] 2,000 4,000 6,000 8,000 rpm
Fé,
Road conditions 2J In town O In suburbs [ Highway O Off road {up/down)
71 Not affected R
O At starting 1 While idling 1 At racing e
O While accelerating O While cruising
Driving conditions O While decelerating 0 While turning (RH/LH) BE
Vehicle speed TSNV VR N (NN TN NN TN SR N S
10 20 30 40 50 60 MPH
ST
Malfunction indicator lamp 0 Turned on 1 Not turned on
RS
Eih
&
EL
155
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TROUBLE DIAGNOSIS — General Description

Work Flow

CHECK IN

4

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

r

CHECK DTC AND FREEZE FRAMEDATA | . STEP Il
Check and print out (write down) and clear (1st trip) Diagnostic Trouble Code (DTC)

and Freeze Frame Data (Pre-check). If DTC is not available even if MIL lights up,
check ECM fail-safe. (See EC-82.)

Symptoms collected No symptoms, except MIL
lights up or Malfunction
Code exists at STEP |l
b J

Verify the symptom by driving in the condition the cus-

tomer desoribed. T e STEP n
Normal Cede Malfunction Code
(at STEP 11} (at STEF il)
A L A *q
INCIDENT CONFIRMATION e STEP IV

Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE".

Choose the appropriate action. .;.2. ....................................... STEP V

h4

Malfunction Code {at STEP H or IV) Normal Code {at both STEP Il and IV}
A

BASIC INSPECTION

SYMPTOM BASIS (at STEFP 1 or llI)

r

Perform inspections
according to Symptom
Matrix Chart.

: !

TROUBLE DIAGNOSIS FOR DTG PXXXX. STEP Vi

Y
REPAIR/REPLACE

Y

NG

FINAL CHECK

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

OK

Y

CHECK ouT
If completion of SRT is needed, drive the vehicle
under the specific pattern. Refer to EC-42.

*1: If the incident cannot be duplicated, see “Incident Simulation Tests” of “HOW TO PERFORM EFFICIENT DIAGNO-
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 PCWER SUPPLY, EC-99).
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TROUBLE DIAGNOSIS — General Description

Description for Work Flow

STEP

DESCRIPTION

STEPI

Get detailed information about the conditions and the environment when the incident/symptom oceurred using the
“DIAGNOSTIC WORK SHEET” as shown on the next page.

STEP !l

Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool) the Diag-
nostic Trouble Code (DTC) and the {1st trip) freeze frame data, then erase the code and the data. (Refer to
EC-48.) The {1st trip) DTC and the (1st trip) freeze frame data can be used when duplicating the incident at STEP
& 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 page EC-83.)

STEP 1l

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

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

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

It the malfunction code is detected, skip STEP |V and perform STEP V.

STEP IV

Try to detect the Diagnostic Trouble Code (DTC) 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 effeclive aiter-
native,

The “NG” result of the “OVERALL FUNCTION CHECK” is the same as the {1st trip) DTC delection.

STEPV

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-78.) Then perform inspections
according to the Symptom Matrix Chart. {Refer to EC-83.)

STEP VI

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

Gently shake the related connectors, componems ar wiring harness with CONSULT set in “DATA MONITOR
{AUTO TRIG)” mode.

Check the voltage of the related ECM terminals or monitor the output data frem the related sensors with CON-
SULT. Refer to EC-86.

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

STEFP VI

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

Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code {Diagnostic trouble code No.
POO00 or 0505) is detected. If the incident is still detected in the final check, perform STEP VI by using a different
method from the previous one.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) (1st trip) DTC in
ECM and A/T control unit. (Refer to EC-486.)

EC-77

&l

ME,

M

=
=i
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TROUBLE DIAGNOSIS — General Description

SEF3t17K

B IGN TIMING ADJ B D

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

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

[ START |

SEF555N

/_’_—_)
= Throttle position

\ ésensor harness
W ((a ot connector /,
‘-s(*'\ L"-'g_’,‘ . e

Basic Inspection
Precaution:

Perform Basic Inspection without electirical or mechanical

loads applied;
¢ Headlamp switch is OFF,

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

BEFORE STARTING

1. Check service records for recent
repairs of related problems, or the cur-
rent need for scheduled maintenance.

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

* Harness connectors for proper connec-
tions

* ‘Vacuum hoses for splits, kinks, and
proper connections

* Wiring for proper connections, pinches,
or cuts

8] v

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-59.)
!

Warm up engine sufficiently.

v

CHECK IGNITION TIMING.

NG

Check camshaft position

1. Warm up engine sufficiently.
2. Select "IGN TIMING ADJ” in

“WORK SUFPORT” mode.

Touch “START".

4. Check ignition timing at idle
using timing light. (Refer to
EC-28)

Ignition timing*2:
15°+2° BTDC

w

1. Warm up engine sufficiently.

2. Stop engine and disconnect
throttle position sensor harness
connectar.*1

3. Start engine.

4. Check ignition timing at idle
using timing light. (Refer to
EC-29.)

Ignition timing*2:
15°x2° BTDC

¥ OK
(Go to & on next page.)

EC-78

sensar {PHASE) (EC-205),
crankshaft position sensor
{REF) (EC-298), and
crankshaft position sensor
(POS) (EC-199).

*1 DTC P1705 (DTC 1206) is
stored in ECM and A/T
control unit in this step.
Be sure to erase DTC
after completing the pro-
cedure.

*2 Only check ignition timing
as the timing is not adjust-
able.
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TROUBLE DIAGNOSIS — General Description

B IGN TIMING ADJ R D

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

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

[ START |

SEF555N

¥ NOFRAL [

1.2v
800rpm
ON

¥r MONITOR

THRTL POS SEN
ENGINE SPEED
CLOSED THL/SW

l RECORD

SEF727T

ONNECT aae
\iza PR Throttle position

5. switch connector

BlS

[Q]

Basic Inspe(%tion {Cont’d)
D] v

CHECK BASE IDLE SPEED.
1. Select “IGN TIMING ADJ" in
"WORK SUPPORT” mode.
2. When touching “START", does
engine speed fall to
M/T: 575150 rpm
A/T: 650450 rpm
{in “N” position)?
OR

NG

Does engine run at
M/T: 57550 rpm
A/T: 650150 rpm
(in “N”” position)?

®

OK

:

Adjust base idle speed by

v turning idle speed adjust-

ing scraw.

SEF4360

CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION (A/T models
only).
1. Select "A/T", then “DATA
MONITOR” mode with CON-
SULT.

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

3. Read “CLOSED THL/SW" sig-
nal under the following condi-
tion:

+ Raise engine speed io 2,000
rpm.
s Gradually lower engine
speed.
“CLOSED THL/SW” signal should
turn “ON” at 800+150 rpm with
transaxie in “N” position.
OR

NG

1. Disconnect throttle position sen-
sor harness connector and
throttle position switch harness
connector.

2. Check continuity between
closed throttle position switch
terminals (8) and (8) under the
following condition.
¢ Raise engine speed to 2,000 rpm.

* Gradually lower engine speed.
Engine speed at the point throttie posi-
tion switch switches from CFF {(No con-
tinuity)

— ON (continuity exists): 800150 rpm

&

J,OK

Reconnect throttle position sensor har-
ness connector and throttle position switch
harness connector.

v

®
(Go to next page.)

EC-79

Adjust continuity signal by
rotating throttle position
sensor body, Then, go to

©.

MA

El

LG

BR

20
R

EL

L[
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TROUBLE DIAGNOSIS — General Description

B THRTLPOS SEN ADJ I []
%k ADJ MONITOR # # %
THRTL POS SEN 0.62V
==z==z====z MONITOR ========z==

CMPSsRPM (REF) orpm
CLSD THL/P SW ON

SEF441R

Basic Inspection (Cont’d)

®
Y

(i

= 8k

<

I‘_ @ CONNECT
\ Throttle position sensor H.S. Ej]
t\harness connector
by /
el / D
=75 \ &

A
,‘;\]~‘ |r d g‘

CHECK THROTTLE POSITION SENSOR NG., Adjust output voltags to
IDLE POSITION. 0.5V by rotating throttle
=~ 1. Perform “THRTL POS SEN. position sensor body.
E ADJ.” in “WORK SUPPORT” Then, go to ©
mode.
2. Check that output voilage of
throttle position sensor is ©
approx. 0.3 to 0.7V {Throttle
valve fully closes.) and “CLSD J,
THL/P SW” stays “ON".
OR RESET IDLE POSITION
.‘ﬁ'. Measure output vaitage of throttle MEMORY. , ,
A5/ position sensor using voltmeter, 1. Warm up engine suffi-
and check that it is approx. 0.3 to Clengeﬁa%? f.(tBCI'_pS-D
0.7V. (Throttle valve fully cl . 2
{Throttle va y closed.) AP S i
oK “DATA MONITOR”
mode (Manual trig-
ger) with CONSULT
before stopping
engine.

2. Reconnect throttle posi-
tion sensor harness
connector and closed
throttle position switch
harness connector.

3. Turn ignition switch
“ON".

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

5. E Repeat steps 3.

and 4. until
“CLSD THL/P
SW” in “DATA
MONITOR”
mode with CON-
SULT changes
to “ON".
Repeat steps 3.
and 4, 20 times.
A
NG

CHECK TARGET IDLE SPEED
Read the engine idle speed in
@ "DATA MONITOR" mode with
CONSULT.
M/T: 625+50 rpm
A/T: 700+£50 rpm
(in “N” position)
OR

h 4

Check idle speed.
M/T: 625+50 rpm
A/T: 700+50 rpm

{in “N” position})

$OK

ERASE DTC MEMORY.

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

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

Refer to EC-48 and AT section (“Self-
diagnosis”, “TROUBLE DIAGNOSES™).

J,OK

INSPECTION END

EC-80

Adjust idle speed. Refer to
EC-31.
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TROUBLE DIAGNOSIS — General Description

If some DTCs are dispiayed at the same time, perform inspections one by one based on the foliowing priot-

Diagnostic Trouble Code (DTC) Inspection
Priority Chart

ity chart.
Priority Detected items (DTC)
1 * ECM (P0605, 0301) ¢ Camshaft position sensor * Engine coolant temperature sensor
(PHASE) circuit (P0340, 0101) circuit {P0115, 0103) (P0125,
0%08)
* Mass air flow sensor circuit * Vehicle speed sensor circuit * Ignition signal circuit (P1320,
{P0100, 0102) (P0O500, 0104) 0201}
* Throttle position sensor circuit * Intake air temperature sensor cir-  * Park/Neutral position switch circuit
(P0120, 0403} cuit {(PO110, 0401) (PO705, 1003}
¢ EGRC-solenoid valve circuit s Knock sensor circuit (F0325,
{P1400, 1005} 0304)
* A/T diagnosis communication line  # Crankshaft position sensor (REF)
(P1605, 0804) circuit (P1335, 0407)
» Tank fuel temperature sensor s Crankshaft position sensor (POS)
{P0180, 0402) circuit (P0335, 0802) (P1336,
0905)
2 * EGR temperature sensor circuit ¢ Front heated oxygen sensor * Front heated oxygen sensor circuit
(P1401, 0305) heater circuit (F0135, 0901) (P0130, 0503) (PO150, 0303)
(PC155, 1001)
* Absolute pressure sensor circuit * EVAP control system pressure * Rear heated oxygen sensor circuit
{P0O105, 0803) sensor circuit (P0450, 0704) (P0136, 0707)
* MAP/BARO swiltch solenoid valve * EVAP canister vent control valve ¢ EVAP canister purge volume con-
circuit {P1105, 1302) circuit (P0448, 0903) trol valve circuit (P1445, 1008)
= EVAP canister purge control valve/ = Closed throttle position switch cir- » EVAP control system purge flow
solenoid valve circuit (P0443, cuit (PO510, 0203) monitoring (P1447, 0111}
0807)
® Vacuum cut valve bypass valve * Rear heated oxygen sensor heater
(P1441, 0801) circuit (P0141, 0902)
* A/T related sensors, solenoid
valves and switches (P0O705-
P0710, 1101-1208)
3 ¢ EGR function (P0400, 0302) * Misfire (P0306 - PO300, 0603 - ¢ Fuel injection system function

¢ EGRGC-BPT valve function
(P0402, 0306}

* |[ACV-AAC valve circuit
(PO505, 0205)

¢ EVAP control systemn (small leak}
(P0440, 0705)

0701)

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

* improper shifting (PO731 - P0O734,
1103 - 1106)

® Fuel pump control module (FPCM)
circuit (P1220, 1305)

(PO172, 0114), (PO171, 0115),
(PO175, 0209), (PO174, 0210)

¢ Three way catalyst function
{(P0420, 0702)

® Signal circuit from A/T control unit
to ECM (P0600, 0504)

EC-81

@l
Ri&
B
LG
FE
GL
MIT

AT
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TROUBLE DIAGNOSIS — General Description

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

cuit.

Fail-Safe Chart

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

DTC No.

CONSULT
GST

ECM*1

Detected iterns

Engine operating condition in fail-safe mode

PO100

0102

Mass air flow sensor cir-
cuit

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

PO115

0103

Engine coolant tempera-
ture sensar circuit

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

Engine coolant temperature decided

Cendition (CONSULT display}

Just as ignition switch is turned CN or

Start 40°C (104°F)

More than 4 minutes after ignition ON

ol 80°C (176°F)

40 - BO°C (104 - 176°F)

Except as shown above (Depends on the time)

P0120

0403

Throttle position sensor
circuit

Throttle position will be determined based on the amount of mass air flow
and the engine speed.
Therefore, acceleration will be paor.

Driving conditicn

When enging is idling Normal

When accelerating Poor acceleration

P1335

04067

Crankshaft position sen-
sor (REF) circuit

Compression TDC signal (120° signal) is controlled by camshaft position
sensor {PHASE) signal and crankshaft position sensor (POS) signal. Igni-
tion timing will be detayed 0° to 2°.

Unable to
access
ECCS

Unable to
access Diag-
nostic Test
Mode H

ECM

ECM fail-safe activating condition

The computing function of the ECM was judged to be malfunctioning.
When the fail-safe system activates, i.e. if the ECM detects a malfunction
condition in the CPU of ECM, the MALFUNCTION INDICATOR LAMP cn
the instrument panel lights to wam 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, IACV-AAC valve operation and cooling fan operation are con-
trolled under certain limitations.

ECM fail-safe operation

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

Fuel injection Simultaneous muitiport fuel injection system

Ignition timing Ignition timing is fixed at the preset valve.

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

Fuel pump whert engine stalls.

I1ACV-AAC valve Full open

Cooling fan relay “ON” (High speed condition) when engine

Cooling fans is running, and “"OFF" when engine stalls.

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

“1: In Diagnostic Test Mode Il (Self-diagnostic results)

EC-82
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T
z @
z = T
: 5 g - al
o = = L
[&] o] B I2 o| = (4]
X o ] < | E18 a
G clz|g = x
= |58 y 8= |k 5 b4
SYSTEM E E gl [ E 2 % o
— Basic engine control system I g 518y g e 'n—: 5 @ & | Reference page
g |8|zie|3|E|=z|z|E|S|8 S
= ElalE|Z|5|6|2lg|dl® ai= E
ur = I I T o I~ o
Tlalglz2lz E|IZ(E|R =215 Z| 3
J9 5 DS | w LIOipn|d
Ela |2 ole (A w e oo 9 A L
| & gl=l275K Plw|w o
o|w ] § w ufa z |0 < | 21> (0| < S .
=1l w E ciol|lx z % [ ] 8 5 r L’u
= =z = b4 - o] (6] = [4a] 4] L
g =|lE|E|lx| T FlZgloc|lw|julac|x
A IHHEIE BRI IHEE
Tla|lz|s|3|T|e|lo a|a[0|l|D[0|d
CT/CS AA|AB|AC|AD | AE | AFIAG [AH| AJ | AK | AL |AM [ 1P [ 1X | HA
Fuet Fuel pump circuit LR NN O 0O O EC-360
Fuel pressure regulator system el 1 O[O CIOIOo|ClO O EC-26
Infector circuit | & 8| LI L4 EC-353 [FE
Evapaorative emission system D11 OOolO[oloO]0 @) EC-21
Air Pasitive crankcase ventilation system OlOIOIC!IOIOI0lo0 OO0 EC-25
Incorrect idle speed adjustment oo LERSREON B O EC-31 @L
IACV-AAC valve circuit .| Lo L B EC-255
IACV-FICD solenoid valve circuit @) LE NGO RNON B EC-373
Ignition Incorrect ignition timing adjustment Qjiole|e|e Ol . EC-ai MT
Ignition circuit ® (6| @ |0 o il . EC-280
EGR EGR control solencid valve circuit O|l* OO O EC-308
EGR system OO *1*|O LA LN O EC-210 AT
Main power supply and ground circuit S 1OICIO|0O L OlO O | EC-92
Coaling Cooling fan circuit OlOo|IC|OlOo|1ICiC|IO|IC]*|O bd O | EC-340
Air conditioner circuit OIoO|IoCio|lCc|lolICc|olOo O O | HA section B4

& . High Possibility Item
O; Low Possibility Item

=
=6
J&

EL

1o
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
T
z 8
—_ Q o
b = w
ﬂ_- [ e ﬂ
&} Q w 2 % = ]
w D=0 Lla |& <
= E15|¢Q wilE(E 5
P 3F S o
SYSTEM = Ll Qi Z2la|3 x
— ECCS system f 612519 |w g ol=l5|2 & | Reference page
wl = | 8 o | E T | o = >
o« gl wl&lals|lzlz|ulg|8 =
= £l alz|Z|5|c|E|kia]|® |z
|2z |l¥|zl|E|R 5|2 z|o
< dlz|5(2|8|5|2|E|2|2|B|nlElE
BlZg|Z|lo|@|2|Ylc|z|@ ] wi
clG|glg|E|T|aie|c|E|L|Y|g|gic
glwlzgrglulal= (=256 Tx
z|lwlkic|olg|z|alZ2|2|8|8 |08
215|a|Z(58(3(2(5|8|8|8|E|E]|E
< i Slo| A > > >
T|a|lE|s|3 T|c||n|a|n|0!/2|0|&
CT/CS AATAB |AC |AD | AE | AF |AG | AH [ AJ [ AK | AL [AM | 1P [ 1X [HA
ECCS Crankshaft position sensor (REF} circuit OO EC-298
Crankshaft position sensor (POS) ¢ircuit | & | O EC-198, 303
Camshaft position sensor (PHASE) circuit | ® EC-205
Mass air flow sensor circuit Ll B . L b EC-104
Frant heated oxygen sensor circuit C|l*(Ol. .| . EC-159, 141
Engine coolant temperature sensorcircuit | * | O (OO 1O 1O *! 2O O EC-123, 134
Throttle position sensor circuit o | & LE NS LA ES) L EC-128
Imn;ﬁimt throttle position sensor adjust- el olelalole o EC-78
Vehicle speed sensor circuit OO @) O £C-251
Knock sensor circult * OO0 O EC-196
ECM @) QlOlO|Qlo|C|lOlO]O EC-269, 82
Start signat circuit O EC-358
Park/Neutral position switch circuit @) @] ORE®!] O EC-272
Power steering oil pressure switch circuit O OO EC-368
Front engine mounting control circuit ONRS] EC-365
Electrical load signal circuit ON RS EC-376

® . High Possibility tem
O Low Possibility Item
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Symptom Matrix Chart (Cont’d)

SYMPTOM

SYSTEM MR,

— Engine mechanical & other Reference page

Ef

LG

LACK OF POWER/POOR ACCELERATION
HIGH IDLEA.OW IDLE

ROUGH IDLEHUNTING

EXCESSIVE FUEL CONSUMPTION
EXCESSIVE OIL CONSUMPTION
OVERCOOLS

OVERCHARGING

& | HESITATION/SURGING/FLAT SPOT

5| SPARK KNOCK/DETONATION

#| SLOW/NO RETURN TO IDLE

2| OVERHEATS/WATER TEMPERATURE HIGH
£ | BATTERY DEAD (UNDER CHARGE)

Z 1 IDLING VIBRATION

>
m
b
b
I
[
hd
—
b
=
3
=

CTICS

Fuel Fuel tank
Fuel piping
Vapor lock
Valve deposit O
Poor fuel (Heavy weight gasoline, Low
octane)

Air Air duct

Air cleaner

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

Throttle body, Throttle wire

Air leakage from intake manifold/
Collector/Gasket

Cranking Battery

Alternator circuit
Starter circuit
Flywheel/Orive plate
Clutch interlock switch
Inhibitor switch

Theft warning circuit
Engine Cylinder head
Cylinder head gasket
Cylinder block

Piston

Piston ring
Connecting rod
Bearing

Crankshaft

Valve Timing chain
mechanism | Camshaft

¢! [ Z| HARD/NO START/RESTART (EXCP. HA)

O

O

o O |OC] OO K

O
o O (O] O [O[OlOIC| 3| ENGINE STALL

o O O] OS] O

FE section

- AT

s O O[O0 OO0 1O
e IO O [O0] O O]
s O C OO0 10O |©

.
.
.

O
.

O

o][@]
O
OO

EL section

010
oo
0®)
00
Q0

CL section
AT section gt
EL section

OCIO10

Intake valve

Exhaust valve

Exhaust Exhaust manifold/Tube/Muffler/Gasket
Three way catalytic converter
Lubrication | OH pan/Qil strainer/Oll pump/Oil filter/Oit
gallery

Qil level (Low)/Filthy oit

Cooling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Coaling fan

Coolant level (low)/Contaminated coolant

® ; High Possibility ltem
(7; Low Possibility Item

s 010| &§ s|O[O|CIO(OW0] o »
OOCO|000[ O O] OO |00 [OIOIO O] »[C
o] of ol o 8|OICIOOIO | o] @
oo oo a|OCIOIOIO| e e

OCIO|CICICIO] O |O[O|C] »| ¢ ¢ #[OIO|IO|OO] o]

LE G SIRISIEIEIRIGIEIRIKIsI eI IIEIK ] elle!
o O #|CIO| o] of 8] #|C{IO (O] &|O|O

e O
e O

O|COIC|I0I0|0] © (OO0 [OICO|CIOICIOIOI|OC
ole
o

0] o] e]le]e)e]e
DI0IC|IC|O|G O
OO0 O O
OC|OIC|Olo0
OORICIOC|O
o]lelielielle]ie
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TROUBLE DIAGNOSIS — General Description

Remarks;

CONSULT Reference Value in Data Monitor
Mode

* Specification data are reference values.
& Specification data are output/input values which are detected or supplied by the ECM at the connector.

* Specification data may not be directiy related to their components signals/values/operations.

i.e. Adjust ignition timing with a timing light before mdnitoring IGN TIMING, because the monitor may show the specification data

in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data calculated by the
ECM according to the signals input from the crankshaft position sensor {POS) 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
sensaor, first check to see if the fuel pump control circuit is normal.

MONITOR ITEM

CONDITION

SPECIFICATICN

CKPS-RPM (POS)

Tachometer; Connect

Almost the same speed as the CON-

CKPS-REM (REF) * Run engine and compare tachometer indication with the CONSULT vaiue. SULT value.
POS COUNT * Engine: Running 179 - 181
* Engine: After warming up Idle 10-1.7v
¢ Air conditioner switch: “OFF” T
MAS AIR/FL SE * Shift lever: “N”
s No-load 2,500 rpm 1.5-21V
COQLAN TEMP/S * Engine: After warming up More than 70°C (158°F)
FR O2 SEN-B2
.................................. 0 - 0.3V « Approx. 0.6 - 1.0V
FR Q2 SEN-B1

FR 02 MNTR-B2

FR O2 MNTR-B1

Engine: After warming up

Maintaining engine speed at 2,000 rpm

LEAN ¢» RICH
Changes more than 5 times
during 10 seconds.

RR 02 SENSOR

RR 02 MNTR

Engine: After warming up

Maintaining engine speed at 2,000 rpm

0« Approx. 1.0V

LEAN « RICH

VHCL SPEED SE

Turn drive wheels and compare speedometer indication with the CONSULT

Almost the same speed as
the CONSULT value

value
BATTERY VOLT s |gnition switch: ON (Engine stopped) 11 - 14V
e . Throttle valve: fully closed 0.35 - 0.65V
THAETL POS SEN . Ignmpn switch: ON
(Engine stopped) Throttle valve: fully cpened Approx. 4.0V

EGR TEMP SEN ¢ Engine: After warming up Less than 4.5V
START SIGNAL ¢ Ignition switch: ON — START — ON OFF - ON — OFF
* Ignition switch: ON Throttle valve: Idle pesition ON
CLSD THL/P SW -
(Engine stopped) Throttle valve: Stightly open OFF
Air conditioner switch: “OFF” OFF
* Engine: After warming up, idle the
AR COND SiG engine Alir conditioner switch: “ON"
i ON
(Compressor operates.)
Shift lever: “P” or “N"” ON
P/N POSI 8W + |gnition switch: ON
Except above OFF
) ) ) Steering wheel in neutral position OFF
PW/ST SIGNAL . Eng‘me: After warming up, idle the (forward direction)
engine
The steering wheel is turned ON
Rear window defogger “ON” ON
LOAD SIGNAL + Engine: Running %9
Except the above OFF

EC-86

254



TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’'d)

MONITCR ITEM CONDITION SPECIFICATION
IGNITION SW * [gnition switch: ON — OFF ON — OFF
! * Engine: After warming up Idie 2.4 - 3.2 msec. @‘[
N P.ULSE B2 * Air conditioner switch: "OFF”
.................................. . Shitt fover: “N”
INJ PULSE-B1 + No-load 2,000 rpm 1.9 - 2.8 msec. )
o-loa ‘ (4,
Idie 1.0 - 1.6 msec
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec FN
=l
Idle 15° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
i fra
Idie 2-10 step LG
JACV-AACIV ditto
2,000 rpm —
Idle “|DLE”
ENGINE MOUNT » Engine: Running
2,000 rpm “TRVL"”
Vehicle stopped 0 step 2R
PURG VOL C/V ditto =
Vehicle running —
A/F ALPHA-B2 .
.................................. * Engine: After warming up Maintaining engine speed at 2,000 rpm | 54 - 1565% @LL.
A/F ALPHA-B1
EVAP SYS PRES ® Ignition switch: ON Approx. 3.4V W
i
AIR COND RLY * Air conditioner switch: QOFF — ON OFF — ON
= Ignition switch is tumed to ON (Operates for 1 second) oN
FUEL PUMP RLY * Engine running and cranking A’Tj"
Except as shown above OFF
Engine coolant temperature is 94°C .
(201°F) or less QFF Ei
* After warming up engine, idle the Engine coolant temperature is between
COODLING FAN engine. by o o o LOwW
& Air conditioner switch: “OFF" 95°C (203°F) and 104°C (219°F) B,
Engine coolant temperature is 105°C HIGH
(221°F) or more
« Engine: After warming up dle ON BR
* Air conditioner switch: “OFF”
EGRC SOLV o Shift fever: “N” :
* No-load Racing up to 1,500 - 2,000 rom OFF &
8T
VENT CONT/V * Ignition switch: ON OFF
FR Q2 S8EN HTR-B1 | » Engine speed: Idie ON -
.................................. RS
FR 02 SEN HTR-B2 | * Engine spaed: Above 3,600 rpm (AT models) or 4,000 rpm (M/T models) OFF
¢ Engine speed: Idie ON
RR 02 HEATER BT
* Engine speed: Above 3,600 rpm OFF
VC/V BYPASS/V + Ignition switch: ON OFF
Idle OFF 12
PURG CONT S/V * Engine: After warming up
2,000 rpm ON
* Engine: After warming up idle 14.0 - 33.0% EL
CALLD VALUE . Alr.condlilogernswnch: OFF'
& Shift lever: “N 2500 12.0 - 25.0%
* No-load : rpm VT enEre
A
255
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM

CONDITION

SPECIFICATION

Ignition switch: ON

Throttle vaive: fully closed

0.0%

ABSOL TH-P/S .
(Engine stopped) Throttie valve: fully opened Approx. 88%
+ Engine: After warming up Idle 2.0-6.0 gm/s
* Air conditioner switch: “OFF”
MASS AIRFLOW « Shift lever *N"
» No-load 2,500 rpm 7.0-20.0gm/s
Within 30 seconds of starting engine Approx. OV
FPCM DR VOLT * Engine: After warming up Mare than 30 seconds afier starting
. Approx. 3.5V
engine
Within 30 seconds of starting engine Hi
FPCM ditto More than 30 seconds after starting Low
engine
MAP/BARO SW/v * |gnition switch: ON MAP
Engine is not running Approx. 4.4V
ABSOL PRES/SE + Engine: After warming up
Idle Approx. 1.2V

EC-88
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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 THL/P SW” when depressing the

accelerator pedal with the ignition switch “ON".

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

CLSD THL/P SW -00"09  ABSOL THeP/S -00"09
10:22 +02"69  10:22 % +02'69
OFF ON 0 25 50 75 100
Full > : < T
Release .
"y
Ful ;
Depress i
i

THRTL POS SEN -00"09
10:22 x0.1V +02"69
0o 13 26 38 5
g i
Al -
.
i
E
{  seroser

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

PULSE

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

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

T
@

06
&7

00
+04

CKPSsRPM (POS)
00"06
x0.1V +04"67 09:25 x100rpm
13 26 38 51 o 16 32 48

MAS AIR/FL SE
0

09:25

—_

~L

1

« “CKPS*RPM (POS) " should increase gradually
while depressing the accelerator pedal and
should decraase gradually after releasing
the padal without any intermittent drop or nse.

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

SEF528P
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TROUBLE DIAGNOSIS — General Description

-00"06
+04"67
51

26 38

x0.1V

13

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

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

THRTL POS SEN

09:25

-00"086
+04"67
256

X0.01V
192

128

64

09:25

s 3 +RR 02 SEN-B1” may increase immediately after
depressing the accelerator pedel and may
decrease after releasing the pedal.

-00'06 RR 02 SEN-B1
+04"67

256

192

x0.01V
128

64

*“FR 02 SEN-B1” may increase immediately after
depressing the accelerator pedel and may
decrease after releasing the pedal.

FR 02 SEN-BA1
09:25

-00"06
+04"67
20

15

MSEC
10

INJ PULSE-B1

09:25

*«“INJ PULSE-B1” should increase when depressing
the accelerator pedal and should decrease
when the pedal is released.

SEFI36Q
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TROUBLE DIAGNOSIS — General Description

\ ECM Terminals and Reference Value
AN

PREPARATION
/ 1. ECM is located behind the center conscle panel. For this
Glove box )

inspection, remove the center console under cover.

i3
L ECM harness
connactor SEF268P il
2. Remove ECM harness protector.
LG

FE

ECM harness protector

G5
ke

MEF140D

3. Perform all voltage measurements with the connectors con-
nected. Extend tester probe as shown to perform tests easily. BT

E&

.
R,

Thin wire Tester probe

serzs7ii ECM HARNESS CONNECTOR TERMINAL LAYOUT

E HS. EL

[24]45]46]47]_[e4]es]ee] B
|48[49]50]51]52]53]68|69|70|71| o
[54]55]56]57]58] 73] 74[ 7576
“[s9[s0]61]62[63] [77178]79] m

101{102(103(104) [105/108|107|108
1091110 111|112 1113{114(115(116
17{118[118120) [121|122/123]124

SEF533P
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

Remarks: Specification data are reference values, and are measured between each terminal and @5 (ECCS ground) with a voltmeter.

ECM Terminals and Reference Vaiue (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CCNDITION (DC voltage)
NG.
Approximately 0.2V
M
Idle speed 0
1 | YR | Ignition signal (No. 1) “SEFaeT
2 G/R Ignition signal (No. 2) -
3 LR Ignition signal (No. 3) Approximately 0.3V
M —
[Engine is runmng.] 2 1““““”“
L Engine speed is 2,500 rpm. L
' ‘ T SEFedsT
[Engine is running.|
{Ignition switch “OFF”|
0-1V
For a few seconds after turning ignition switch
4 W/B ECCS relay (Seff-shutoff) “OFF”
[Ignition switch “OFF”|
L BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
[Engine is running.|
5 w/G Tachometer Approximately 7V
fdle speed
_ o [Ignition switch "ON”|
6 R A/T diagnosis signal —— - 0.5-3.0v
[Engine is running |
Approximately 0.2V
V)
—— - L ] B RRER q
|Eng|ne 15 runnlng.| 73 W U PR SERR D
Idle speed 0
7 | ay Ignition signal (No. 4) T
8 PU/W Ignition signal {No. 5) -
9 GY/R Ignition signal {No. 6) Approximately 0.3V%

'Engine is running.

L Engine speed is 2,500 rpm

M
P R TR
2
0

T SEFGa5T

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

EC-92
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TROUBLE DIAGNOSIS -— General Description

ECM Terminals and Reference Value (Cont'd)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|[Engine is running. |
10 B ECCS ground l_ Engine ground
ldle speed
[ignition switch “ON”
For 1 second after tuming ignition switch “ON” 0-1V
1 B/P Fuel pump relay LEngine is running.|
!|gniﬁ0n switch “ON”! BATTERY VOLTAGE
1 second after turning ignition switch “ON” (11 - 14v)
JEngine is running.[
L Both air conditioner switch and blower switch 0-1v
12 |BR Air conditioner refay are “ON”,
|Engine is running-] BATTERY VOLTAGE
L Air conditioner switch is “OFF". (11 - 14v)
|Engine is running | BATTERY VOLTAGE
13 LG Cooling fan relay (High) I_ Cooling fan is not operating. (11 - 14V)
14 LG/R Cooling fan relay (Low) |Engine P running.l
0-1v
Cooling fan is operating.
[Engine is running.] (Warm-up condition)
|_ ldle speed {within 30 seconds after starting 0-04V
enging)
15 B/P Fuel pump control module
[Engine is running.| (Warm-up condition)
Idle speed (30 seconds after starting engine Approximately 10V
and thereafter)
MAP/BAROQ switch sole- — e BATTERY VOLTAGE
16 OR/Y noid valve |Ignmon switch “ON | (11 - 14v)
Ignition switch “"ON”) Approximately 0.1V
18 LG/B Malfunction indicator lamp |Engine is running.| BATTERY VOLTAGE
l_ Idle speed (11 - 14v)
|Engine is running. |
19 B ECCS ground Engine ground
Idle speed
Ignition switch "ON"] Approximately OV
[Ignition switch “START”| (1 - 14V)
[Engine is running.}
Both air conditioner switch and blower switch | APProximately OV
21 G/B Air conditioner switch are "ON". (Compressor operales.)

[Engine is running.|

Air conditicner switch is “OFF”,

BATTERY VOLTAGE
(11 - 14V)

EC-93
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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.
llgnition switch “ON"]
G/W . g . ey
(MT Neutral position switch Gear posilion is “Neutral position” (M/T mod- Approximately OV
bp | models)| (MT models) els). N or “B (AT model
G/OR | Inhibitor switch (AT mod- Gear position is “N" or “P” (A/T models).
(AT els) [ignition switch “ON"]
models) I_ Approximately 5V
Except the above gear position
[fgnition switch “ON"| (Warm-up condition)
0.35 - 0.65V
Accelerator pedal released
23 w Throttle position sensor
[Ignition switch “ON”
Approximately 4V
Accelerator pedal fully depressed
[Ignition switch “OFF”| ov
24 R Ignition switch BATTERY VOLTAGE
[Ignition switch “ON"| (11 - 14v)
|Engine is running.l
25 B ECCS ground Engine ground
ldle speed
26 EVAP canister purge vol- [Engine is running.| 0.0 4'V
27 ume control valve Idle speed '
{Engine is running.| (Warm-up condition)
Idle speed {within 30 seconds after starting 0-04v
engine)
o8 /R Fuel pump control module
check [Engine is running. |
Idie speed (30 seconds after starting engine 3.3-3.8V
and thereafter)
Approximately 5.2V4
|Engine is running.| )
29 P/L Vehicle speed sensor Jack up front wheels and run engine at idle in
“1st” position (M/T models) or “1” position
(AT models),
"~ SEF648T
rlgnition switch “ON” (Warm-up CDFIdithI"I) BATTERY VOLTAGE
11 - 14Y
a1 YL Throttie position switch Accelerator pedal released ( )
(Closed position) [Tgnition switch "ON'|
Approximately OV
Accelerator pedal depressed
|Engine is running.] :
32 B ECCS ground Engine ground

I_ Idle speed

+*: Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.}

EC-94
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.}
For 2 seconds after engine speed changes 0-0.4v
33 WiL Front engine mounting from 2,000 rpm to idle speed
|Engine is running.| BAWEHY VOLTAGE
Except the ahove (11 - 14v)
|Engine is running.|
For 2 seconds after engine speed changes 0-04V
34 | WR Front engine mounting from idle speed to 2,000 rpm
[Engine is running.] BATTERY VOLTAGE
L Except the above (11 - 14V)
|Enition switch “ON"[ (Warm-up condition)
Approximately 0.4V
" Accelerator pedal released
97 LW Throttle position sensor
signal Mgnition switch “ON”]
|_ Approximately 3V
Accelerator pedal fully depressed
[Engine i running.|
i . ‘ 0-15V
a0 G Power steering oil pres- Steering wheel is being turned.
sure switch ]Engine is running.} BATTERY VOLTAGE
Steering wheel is not being turned. (11 - 14V)
42 R Sensor's power supply @ition switch “ON”| Approximately 5V
[Engine is running.| (Warm-up condition)
43 B Sensor’s ground [— ov
|dle speed
Approximately 2.3V
(AC voltage)
e
44 w Crankshaft position sensor lEnglne s runnlng.| 207 rr e
48 W (REF) idle speed 0
T SEF400T
Approximately 4.2V
(AC voltage)
M
46 | W Camshatt position sensor | [ENgine is running | 20 e

PO MS v e

TSEF6MT

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

EC-95

il

(VA

El

.
F&

263



TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
Approximately 2.5V
Crankshaft position sensor |Engine is running. |
49 W
(POS) idle speed
T SEF646T
Front heated oxygen sen- fEngine is running.|
50 w sor {Right bank) L . - ‘ 0 - Approximately 1.0V
51 W Front heated oxygen sen- After warming up sufficiently and engine speed | (periodically change)
sor (Left bank) is 2,000 rpm.
Approximatsly 0 - 4.8V
52 P/L ;Fz::c:‘::el temperature fEngine is running.| Output voltage varies with
fuel temperature.
iEngine is running.| (Warm-up condition)
1.0-1.7V
Idle speed
54 W Mass air flow sensor
IEngine is running.’ {Warm-up condition)
1.5-21V
Engine speed is 2,500 rpm.
; Engine is running.| (Warm-up condition}
55 B Mass air flow sensor I | Approximately OV
ground Idle speed
[Engine is running.|
Rear heated oxygen sen- .
56 w sor After warming up sufficiently and engine speed | @ - Approximately 1.0V
is 2,000 rpm.
Intake air t tur Approximately 0 - 4.8V
58 sB Sr;:S;alr emperature [Engine is running.| Output voltage varies with
intake air temperature.
Approximately 0 - 4.8V
Engine coolant tempera- — - Qutput voitage varies with
59 Y ture sensor [Englne i runnlng.] engine coolant tempera-
ture.
[fgnition switch “ON”|
Approximately 4.4V
Engine is not running.
61 w Absolute pressure sensor [Engine is running. (Warm-up condition)
Idle speed {within approximately 5 minutes Approximately 1.2V
after starting engine)
62 W EVAP control system jlgnition switch “ON"| Approximately 3.4V
pressure sensor
{Engine is running.| (Warm-up condition)
Less than 4.5V
Idle speed
63 L/OR EGR temperature sensor

fEngine is running.| (Warm-up condition)

EGR system is operating.

0-1.0v

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

EC-96
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION . (DC voltage)
NO.
Engine is running.|
64 w Knock sensor |_ 20-3.0V
Idie speed
@nition switch “ON" 6 -8V
85 | RL AT signal No. 4 [Engine is running. |
ov
|__ Idle speed
{Ignition switch “ON” oV
66 Y/B A/T signal No. 5 |Engine is running.|
6 -8V
Idle speed
67 R P s BATTERY VOLTAGE
7 R Power supply for ECM {Ign-.taon switch “ON (11 - 14V)
; Igﬁition switch “ON"
69 o/B Dat_r;\ link connectar for J | 6- 10V
GS GST is disconnected.
EVAP canister vent con- — — BATTERY VOLTAGE
70 OR/L 1ol valve @Itlon switch “ON L (1 - 14V)
{Ignition switch “ON”| 6-8V
73 WiL AT signal No. 1 [Engine is running.]
ov
Idle speed
74 W/PU | A/T signal No. 2 [Lgnition switch “ON” 6 -8V
75 BR/Y |Engine is running.| Approximately 0V
Data link connector for |: .
76 P Idle speed Approximately 4 - 9V
CONSULT Connect CONSULT and select DATA MONI-
78 LG TOR mode. Approximately 3.5V
(lgnition switch “ON”| oV
77 RW AT signal No. 3 [Engine is running.|
6 -8V
Idle speed
|Engine is running.|
ov
Idle speed {Electrical load: “OFF”)
79 RAW Electrical foad Signal IEngjne is rUnning.J
BATTERY VOLTAGE
Idle speled {11 - 14V)
(Rear window defogger: “ON")
80 w Power supply (Back-up) [ tgnition switch “OFF"I BATTERY VOLTAGE
{11 - 14V)
101 PU/G |E — .
ngine is running.
:15 GY/G IACV-AAC valve j 0.1-14V
22 Y idle speed
123 GY/L

EC-97
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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.
102 R/B Injector No. 1 BATTERY VOLTAGE
(11 - 14V}
104 RY Injector No. 3
{v)
106 LW Injector No. 5 |Engine is running. 4f-
2 .
109 R/G Injector No, 2 Idle speed ok
1 B/OR Injector No. 4 m RS
113 | PUR Injector No. B T T SEF728T
|Engine is running.| (Warm-up condition) BATTERY VOLTAGE
Revving engine up to 2,600 rpm. (11 -14V)
103 L/B EGRC-solenoid valve
(Engine is running. | (Warm-up condition)
0-07v
Idle speed
[Engine is running |
0-05V
107 R Rear heated oxygen sen- Engine speed is below 3,600 rpm.
sor heater |Engine is running. | BATTERY VOLTAGE
L Engine speed is above 3,600 rpm. (11 -14v)
[Engine is running.|
108 B ECCS ground Engine ground
Idle speed
10 G/B EVAP canister purge vol- |E”9i”e is running.] BATTERY VOLTAGE
118 LR ume control valve Idle speed (11 - 14V)
as |y EVAP canister purge con- | |ENgine is running.| BATTERY VOLTAGE
trol solenoid valve Idle speed (11 - 14V)
|Engine is running.|
116 B ECCS ground Engine ground
ldle speed
[Engine is running. |
Engine speed is below 3,600 rpm (A/T mod- 0-0.5V
19 Ly Front heated oxygen sen- els) or 4,000 rpm (M/T models).
sar heater (right bank) |Engine is running.|
BATTERY VOLTAGE
Engine speed is above 3,600 rpm (A/T mod- (11 - 14v)
els) or 4,000 rpm (M/T models).
120 OR/G Vacuum cut valve bypass Jlgnition switeh “ON” BAT-TEFIY VOLTAGE
valve {11 - 14V)
|Engine is running.|
L Engine speed is below 3,600 rpm (AT mod- | 903V
124 L Front heated oxygen sen- els) or 4,000 rpm (M/T models).
sor heater (left bank) |Engine is running.|
L BATTERY VCOLTAGE
Engine speed is above 3,600 rpm (A/T mod- {11 - 14V)
els) or 4,000 rpm (M/T models).
|Engine is running.|
124 B ECCS ground Engine ground

Idle speed

EC-98

266



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01
— (2
BATTERY @l
|
Refer
¢ ® 1|
304 10A 7.50
| B
A ] 1] - ;
W/PU W WL
1 =T LG
+—\ JC%%LECTOR 1
START |iGNITION -
SWITCH T Ea
E10
oFf ‘g ¢ L1_l |_I_|
ACC WL WL
3
I—ITI—I FUSE BLOCK (J/B) I I i
B/R (Refer to EL-POWER.}
I GiD WL WAL
B/R -EE E R — “T" Fé"l| L

RELAY

LI L] &

R
R

&n |Eces
ol

R W W/B =
— &0
F37I_I_I I_I_l----- F36 I_I_i--l_l"‘I
R w W/B Iil [R5
‘ | I I 3R
R w W/B R R
E : Detcctable line for DTG II Il 80” |EI !I |72|I @
. . IGNSW BATT SS50FF VB VB ECM QT
= . NoN-gletectable line for DTC EGCS
CONTROL
MODULE)
e
BT
Refer to last page (Foldout page).
— @
ul O 3
HHIED EXAIED [32Ew HA
21212 "W 5 L gl2l4| w
EL
A B ENGD AHE =
Clel7 y% \&[s
B3

101}102}10311048 |+05]|106{107]108
10911011112} [113]114115] 16
M7|18[119120] [121]122]123]124

25
32

Y] Bdedefeged [zArdrd

F101
E GY HS.
SEF219T
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-02
EGM
(ECCS
CONTROL
MODULE)
GND-C GND-C GND-E GND-E  GND-E  GND-I  GND-
ES] [z flr=4]) 108 116 [ KER [ KA
B B 8 i B i B
@ o [
JOINT
CONNECTOR-24
F1e6

Il]-g—"‘

o ———@

II .—UJ
|-L_ua_.

o
iy
oo

N  Detectable line for DTC
S : Non-detectable ling for DTC

-t

[T €

101}102{103]1C4| [105]108]107(108,
108 110411112 J113[114]115(116
117p118] 119120 |121]122]123{124

44[45]acia7] |e4lesie] 6?
48|49950051|5253]|6869|7 017 1 F1o01
5555577776 Gy HS.

E@IE@ EIE

SEF557T
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit
(Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR {TEM CONDITION SPECIFICATION @)
BATTERY VOLT * fgnition switch: ON {Engine stopped) 11 - 14V

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @9 (ECCS ground) with a voltmeter.

Elid
TER | wire DATA |
MrLI\CI)AL COLOR ITEM CONDITION (DG vottage)
: LG
|Engine is running.|
[Ignition switch "OFF”]
0-1v
For a few seconds after turning ignition switch
4 W/B ECCS relay (Self-shutoff) “OFF” _
[Ignition switch “OFF”| FE
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF” GL
’Ignition switch "OFF”| ov
24 R Ignition switch — _ BATTERY VOLTAGE MT
[fgnition switch “ON”| (11 - 14V)
67 |R - — BATTERY VOLTAGE AT
75 R Power supply for ECM [{grition switch “ON”| (11 - 14V)
80 w Power supply {Back-up) [ignition switch “OFF" | ‘(5‘1'?TT1E4F3; VOLTAGE B
{Engine is running. |
10 B ECCS ground C Engine ground BA
Idle speed
[Engine is running.{ .
19 (B ECCS ground B Engine ground B
Idie speed
[Engine is running.| &T
25 B ECCS ground Engine ground ;
ldle speed
[Engine is running. | . BS
32 B ECCS ground Engine ground
idle speed
IEngine is running.] _ Exd
108 B ECCS ground I_ Engine ground
ldle speed
Engine Is running. e
116 B ECCS ground |_ Engine ground
Idie speed
[Engine is running. | EL
124 B ECCS ground Engine ground
Idle speed
DX
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CONNECT

%

HS.

[ Ecm 'E‘CONNECTOH”

R

‘
® o

o0 @

SEFBOOP
Ig m CONNECT
HS.
™ ecm_[o]comnector]
80
,_
@@ ® @7
= MECE98B

Main Power Supply and Ground Circuit

(Cont’d)

INSPECTION START

Start engine.
Is engine running?

No CHECK POWER SUP-

h 4

CONNECT

C]
A€

ECM  [O|CONNECTOR
67,72

o | e
A

Yes

E Y

PLY-I.

1. Turn ignition switch
“ON".

2. Check voltage between
ECM terminal @4 and
ground with CONSULT
or tester,

Voltage: Battery volt-

age
If NG, check the following.
* Harhess connectors

,
® Harness connectors

hd él’ apen ar

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

J,OK

Go to “CHECK GROUND
CIRCUIT” on next page.

CHECK POWER SUPPLY-I.

1. Stop engine.

2. Check voltage between ECM terminal
®0 and ground with CONSULT or tester.
Voltage: Battery voltage

NG Check the following.

CK

Y

* Harness connectors

,

* 10A fuse

* Harness for cpen or
short between ECM and
battery

If NG, repair harness or

connectors.

\ T~
- Battery

CHECK POWER SUPPLY-III

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

2. Check voltage between ECM terminals
7). @2 and ground with CONSULT or
tester.

Voltage:

After turning ignition switch “OFF”,
battery voltage will exist for a few
gsconds, then drop to approximately

oK Go to “CHECK GROUND

CIRCUIT” on next page.

Case-1: Battery voltage does
not exist.

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

NG
Case-2

Go o “CHECK ECCS

Case-1

EC-102

RELAY” on next page.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-103

Dl (Cont’d)
. DISCONNECT . DISGONNECT
1]
TS
> a D l NG
(Y ICONNECTOR” 7 CHECK HARNESS CONTINUITY o] Check the following.
67,72 5] BETWEEN ECCS RELAY AND ECM, ® Harness for open or
1. Disconnect ECM harness connector. short between ECCS
2. Disconnect ECCS relay. relay and ECM
' 3. Check harness continuity between ECM * Harness connectors
@ terminals 67, @2 and tefminal (). .
c ‘) Continuity should exist. If NG, repair harness or
If OK, check harness for short. connectors.
SEFG03P oK
¥ NG
LISCONNECT CHECK VOLTAGE BETWEEN ECCS » Check the following.
RELAY AND GROUND. * 7.5A fuse
- 1. Check voltage between terminals (@), s Joint connector-1
i @ and ground with CONSULT or * Harness for open or
EIXG tester. short between ECCS
5 Voltage: Battery voltage relay and battery
_ If NG, repair harness or
OK connectors.
® O h 4
. NG
@‘5 CHECK OUTPUT SIGNAL CIRCUIT. » Check the following.
1. Check harness continuity between ECM « Harness for open or
= terminal (4) and terminal short between ECCS
SEF604P Continuity should exist. relay and ECM
If OK, check harness for short. * Hamess connectors
DISGONNECT DISCONNECT - @ H
T OK If NG, repair harness or
'S, Eé}] connectors.
:
_Ecm |°| CONNECTOR” A v NG
4 El CHECK ECCS RELAY. »| Replace ECCS relay.
1. Apply 12V direct current between relay
terminals (1) and (2.
2. Check _continuity between relay termi-
nals and {5).
@ [Q] 12V (D) - (@) applied:
'@ Continuity exists.
No voltage applied:
SEFB0SP No continuity
oK
- NG
CHECK GROUND CIRCUIT. »| Check the following.
c— . Turn ignition switch “OFF™. * Joint connector-11
2. Loosen and retighten engine ground & Harness for open or
SCrews. short between ECM ter-
3. Disconnect ECM harmess connector. minal @9 and engine
4. Check harness _continuity between ECM ground
5 terminals Go), (9, @9, @, Cs), (118), It NG, repair harness or
| 2 1 | (124) and engine ground. connectors.
ontinuity should exist.
3 If OK, check harness for short.
‘L OK
SEF0Y0M - -
Check ECM pin terminals for damage or
=y P the connection of ECM harness connector.
(Phs. Il
[_Ecw__[o[comecton] INSPECTION END
10,19,25,32,108,116,124
Leede AR
i SEF606P

AT

FA

(4
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TROUBLE DIAGNOSIS FOR DTC P0100

SEF280Q

Mass Air Flow Sensor (MAFS)
COMPONENT DESCRIPTION

The mass air flow sensor is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot film that is supplied with electric
current from the ECM. The temperature of the hot film 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
film as air flow increases. This maintains the temperature of the hot
film. The ECM detects the air flow by means of this current change.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
: E.ngine:dﬁﬂer warrr\ing ‘L‘Jp i dle 10-1.7V
MAS AIR/FL SE |r.con |t|orl':er“5wnch. OFF'
* Shift lever: "N
* No-load 2,500 rpm 15-21v

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a valtmeter.

TER-
WIRE DATA
ITION
MINAL COLOR ITEM CONDITIO (DG voltage)
NO.
|Engine is running.j (Warm-up condition}
1.0-1.7V
Idle speed
54 W Mass air flow sensor
[Engine is running.| (Warm-up conlition}
15-21V
Engine speed is 2,500 rpm.
i Engine is running. [ (Warm-up condition)
55 B Mass air flow sensor | | Approximately OV
ground idle speed
[Engine is running. |
[Ignition switch “OFF"|
0-1v
L For a few seconds alter turning ignition switch
4 W/B ECCS relay (Self-shutoff) “QFF"”
{lgnition switch "OFF”|
|_ BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14v)
switch “OFF”
67 R — — BATTERY VOLTAGE
72 R Power supply for ECM ||gn:t|on switch “ON [ (1 - 14V)

EC-104
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

FAIL-SAFE MODE
When the ECM enters the fail-safe mode, the MIL iliuminates.

~ DTC No.
CONSULT . Detected items Engine operating condition in fail-safe mode 7
ECM*1 Gl
GST
PO100 0102 Mass air flow sensor cir- | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
cuit B2
*1. In Diagnostic Test Mode Il {Self-diagnostic results}, these numbers are controlled by NISSAN.
ON BOARD DIAGNOSIS LOGIC e
Diagnostic VA
Trouble Maifunction is detected when ... Chepk Items LE
(Possible Cause)
Code No.
P3100 A} An excesstvely high or low voltage from the sensor is |  Harness or connectors
o102 entered to ECM.* (The sensor circuit is open or shorted.}
B)C) Voltage sent to ECM is not practical when com- IFE
pared with the crankshaft position sensor (POS) * Mass air flow sensor
and throttle position sensor signals. 6

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION .
¥r MONITOR Y NO FAL [] PROCEDURE MT

CKPS'RPM (PCS)  672rpm Perform “Procedure for malfunction A” first. If the DTC cannot
be confirmed, perform “Procedure for malfunction B”. If there s
is no problem on “Procedure for malfunction B”, perform
“Procedure for malfunction C”, “OVERALL FUNCTION

CHECK"™. Ea,
Procedure for malfunction A
= 1) Turn ignition switch "ON", and wait at least 6 seconds. g
l RECORD SIEFSBBO 2} Select “DATA MONITOR” mode with CONSULT. "
3) Start engine and wait at least 3 seconds.
OR BR

i 1) Turn ignition switch “ON”, and wait at least 6 seconds.
£ 2) Siart engine and wait at least 3 seconds.
3) Select “MODE 77 with GST. &7
OR
) 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 turmn “ON”.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic BT
resultsy’ with ECM.

&N

20
(8

1B
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TROUBLE DIAGNOSIS FOR DTC P0100

Engine speed

Mass air flow
sensor voltage

NG

f

-M/fﬁ‘ﬁw-,WL_

{

I T T T

64 48 32 16 0
X100rpm

CMPS+RPM(REF)

T T 1

51 38 26 13 0
X0V

MAS AIR/FL SE

OK

\
[

|

i

|
i
\

AN

r T
64 48 32 16 O
X100

O ——
51 38 26 13 0

rpm X0V
CMPS«RPM(REF) MAS AIR/FL SE
SEF9455
CALC LOAD 20%
COOLANT TEMP 85°C
SHORT FT #1 2%
LONG FT #1 0%
SHORT FT #2 4%
LONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPC OMPH
IGN ADVANCE 41.0°
INTAKE At 41°C
THROTTLE POS 3%

SEF534P

SR

) m CONNECT
[_EcM |O|CONNECTOH£>|
54

&

A=

_ﬂ
KD ©

SEF535P

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

£ 3

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and warm it up sufficiently.
Wait at least 10 seconds at idle speed.
OR

Q&gﬁ 1) Turn ignition switch “ON”,
2) Start engine and warm it up sufficiently.
3) Wait at least 10 seconds at idle speed.
4) Select “MODE 7” with GST.
OR
voy 1) Turn ignition switch “ON™.
2) Start engine and warm it up sufficiently.
3) Wait at least 10 seconds at idle speed.
4) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
5} Perform “Diagnostic Test Mode ! (Self-diagnostic

results)” with ECM.

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the
mass air flow sensor circuit. During this check, a DTC might not be

confirmed.

Procedure for malfunction C

2
3)
4)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and warm it up sufficiently.
Check the voltage of mass air flow sensor with “DATA
MONITOR”.
Check for linear voltage rise in response to increases {0
about 4,000 rpm in engine speed.
OR

Turn ignition switch “ON".

Start engine and warm it up sufficiently.

Select “MODE 17 with GST.

Check the mass air flow with “MODE 1”.

Check for linear mass air flow rise in response to
increases o about 4,000 rpm in engine speed.

OR
Turn ignition switch “ON”.
Start engine and warm it up sufficiently.
Check the voltage between ECM terminal &4 and
ground.
Check for linear voltage rise in response to increases to
about 4,000 rpm in engine speed.

EC-106
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

BATTERY
Refer to ~
7 8A EL-POWER. s : Detectable line for DTG @l
% wwem : Non-datectable line for DTC
I_._I“H’L M
[2]
- JOINT
+__I CONNECTOR-1 EMJ
ER A

T
T

JOINT CONNECTCR-12

S
%
—_
2

g—

,_
2
=

<}
Ey

ECCS
RELAY ES

L2 [N

B

| e |
-0 O+
LA

h—=f
frs—:f
@6

3
[vs)

MASS AIR FLOW SENSOR(F33)

S 7

AT

I'
|

N 2

W B
glzizzla R
3 -

W B =

m@
@
oo

w/B a R Ii B B
=71 I 2] =3l [Ts5l ._I
SSOFr VB VB QA+ QA- | ECM &
(ECCS A1
CONTROL — —
MODULE) Fi8
F101 PIS
BT
ul ] ? = ﬂ_ 2|'r,_‘:|3 A
HIPICED [ 1](Es8) .Fss (Fa€) F1o7 . L4,
e BEXOED R® Gipm€® mmrmrrikerrrm e HA
I EL
101]102ft03f104] [105]108fs07rcg FE
too[sso[m[112| [riafrrafiss[iie| Lolel71819] O ‘
MEEE (%4
fsrefriefreo| [12122]r2qi24 g

SEF2217T
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)
DIAGNOSTIC PROCEDURE

.
’/\\ INSPECTION START
Air cleaner
\ ;sensor harness y
5 connector NG ;
Fi CHECK POWER SUPPLY. | Check the following.
¥ 1. Turn ignition switch “OFF”. * Harness for open or
2. Disconnect mass air flow sensor har- short between mass air
ness conneclor. flow sensor and ECM
3. Turn ignition switch “ON”. * Harness for open or
seFeagt| | 4 Check voltage between terminal 3 and short between mass air
ground with CONSULT or tester. flow sensor and harness
Voltage: Battery positive voltage connector
If NG, repair harness or
OK connectar.
El v
CHECK GROUND CIRCUIT. NG » Repair harness or connec-
1. Tumn ignition switch “OFF”. tors.
2. Disconnect ECM harness connector.

3. Loosen and retighten engine ground
SCrEWS.
4. Check haress continuity between ter-
- minal &) and ECM terminal &3
SEF536P Continuity should exist.
It OK, check harness for short.

OK

’E m DISCONNECT & DISCONNECT
€ A€ : "

L = CHECK INPUT SIGNAL CIRCUIT, Repair harness or connec-
[C_Ecm_|of connector]|
55

Y

ro X

1. Check harmess continuity between ter- tors.
minal (T) and ECM terminal 4.
Continuity should exist.

If OK, check harness for short.

@ﬂ @ | OK

sEFs3ze| | CHECK COMPONENT NG, Replace mass air flow sen-
(Mass air flow sensor). S0f.
- Refer to “COMPONENT INSPECTION",
Engine ground /o, EC-109
g Intake manifold '
g Kcoilector OK
N ~ y

Disconnect and reccnnact harness con-
nectars in the circuits. Then retest.

Trouble is not fixed.
r

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Recennect ECM harness connector and
SEF539P| | retest.

m DISCONNECT |‘.‘i DISCONNECT v
() 1s. Géjl INSPECTION END

I
U ECM__|O] CONNECTOR | Gt

54

G

SEF538P
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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 sufficiently.

E/ v 3. Check voltage between terminal (1) and ground. @l
Conditions Voltage V _
J_ Ignition switch “ON™ (Engine stopped.) Less than 1.0 MDA
= ldle (Engine is warmed-up sufficiently.) 1.0-1.7
SEFB50T 2,500 rpm 1.5-2.1 E)
Idle o about 4,000 rpm* 1.0 - 1.7 to Approx. 4.0

*: Check for linear voltage rise in response to increase to about 4,000 rpm in engine LG
speed.

4. i NG, remove mass air flow sensor from air duct. Check hot
film for damage or dust.

j) | FE

SEF609P

T
AT

A,

8T
RS
BT
A

EL

EC-109 21t



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute
pressure sensor

SEF428Q
. 5 1
4.5k \
> 4}
% 3-2 ) Ambient
.0 | barometic
=550 ! pressure
EL 15} Vacuum '
5 1 ,
Qaost |
033 106.6
(100, 3.94) (800, 31.50)
Pressure kPa {mmHg, inHg}
{Absolute pressure) SEF9468

Absolute Pressure Sensor

COMPONENT DESCRIPTION

The absolute pressure sensor is connected to the MAP/BARO
switch solencid valve with a duct. The sensor detects ambient
barometric pressure and intake manifold pressure respectively, and
modifies the voltage signal received from the ECM. The modified
signal wilt then be returned to the ECM. As the pressure increases,
the voltage rises. The absolute pressure sensor is not directly used
to control the engine system. It is used only for on board diagno-
Sis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Engine is not running Approx. 4.4V
ABSOL PRES/SE * Engine: After warming up
Idte Approx. 1.2V

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @3 (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
[Ignition switch “ON"}
Approximately 4.4V
Engine is not running.
61 w Absolute pressure sensor [Engine is running.| (Warm-up condition)
Idle speed ({within approximately 5 minutes Approximately 1.2V
after starting engine)
42 R Sensor's power supply lignition switch “ON”| Approximately 5V
|Engine is running.| {(Warm-up condition)
43 B Sensor's ground ov
Idle speed

EC-110
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TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble _ Check ltems
Malfunctio detect hen ...
Code No. unction is detacted when (Possible Cause)
P0O105 A) An excessively low or high voltage from the sen- | ¢ Harness or connectors el
0803 sor is entered into ECM. {Absolute pressure sensor circuit is open or
shorted.)
» Absolute pressure sensor A,
B} A low voltage from the sensor is entered into * Absolute pressure sensor
ECM under heavy load driving conditions. 5
. S|
C} A high voltage from the sensor is entered into * Hoses
ECM under light load driving conditions. {Hoses between the intake manifold and absoclute
pressure sensor are discennected or clogged.) LG
* Intake air leaks
* Absolute pressure sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If the DTC cannot
be confirmed, perform “OVERALL FUNCTION CHECK”, “Pro-

cedure for malfunction B”. If there is no problem on “Proce- @[
dure for maifunction B”, perform “Procedure for malfunction

c”.
Procedure for malfunction A [T
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT. AT
3) Wait at least 6 seconds.
OR

1) Turn ignition switch “ON” and wait at least 6 seconds. [Ej
= 2} Select "MODE 7” with GST.
OR
1) Turn ignition switch “ON” and wait at least 6 seconds. A
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM, B
if the DTG cannot be confirmed, perform “Procedure for malfunc-
tion B”, “OVERALL FUNCTION CHECK" on next page.
Procedure for malfunction C ST

1) Start engine and warm it up sufficiently.
2y Turn ignition switch “OFF” and wait at least 5 seconds.
3

) Turn ignition switch “ON” and select “DATA MONITOR” RS
mode with CONSULT.
4) Start engine and let it idle. BT
5} Wait at least 20 seconds. =
OR
&\ 1) Start engine and warm it up sufficiently. K
= 2) Turn ignition switch “OFF” and wait at least 5 seconds. "
3) Start engine.
4) Let engine idle and wait at least 20 seconds. BL
5) Select “MODE 7” with GST.
OR
oy 1) Start engine and warm it up sufficiently. IO
2) Turn ignition switch “OFF” and wait at least 5 seconds.

Let engine idle and wait at ieast 20 seconds.

Turn ignition switch “OFF”.

Perform “Diagnostic Test Mode Il (Self-diagnostic
resulis)”’ with ECM.

EC-111 279
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TROUBLE DIAGNOSIS FOR DTC P0105

Y MONITOR ¥ NO FAIL
ABSOL PRES/SE 4.4V
RECORD |
SEFS77C)
FUEL SYS #1 OLDRIVE
FUEL SYS #2 OLDRIVE
CALC LOAD 0%
SHORT FT #1 0%
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD ORPM
VEHICLE SPD OMPH
IGN ADVANCE 1.0°
INTAKE AIR 25°C

SEF446Q)

CONNECT
&
#s.

= TBTCONNECTOR]I
B1

L@
& |

" SEF4320

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

® 2

Turn ignition switch “ON".
Select “ABSOL PRES/SE” in “DATA MONITOR” mode
with CONSULT.
Make sure that the voltage of “ABSOL PRES/SE” is
more than 1.74 [V].

OR

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

& 3

Turn ignition switch "ON”.
Make sure that the voltage between ECM terminal 1
and ground is more than 1.74 [V].

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

EC-112
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Absolute Pressure Sensor (Cont’d)

EC-AP/SEN-01

mmm : Detectable line for DTC &l
v © Nor-dletectable line for DTC
@ : A/T models [ A
ABSCLUTE
PRESSURE
SENSOR
(5
JOINT
CONNECTOR-12
L&

1} B

[FE
GL
MY
AT
| B
B B B B R
I | Il
AVCC  PRES GHND-A SENS

ECM 9 AT
(ECCS GND CONTROL BR

CONTROL J_ ONIT

MODULE) = = s
8T
< BT

[2>5]
DE R EEEEEE
! HA
HIHEAIBEREERE @ AspaprRapodsl
5167 ({8] 16171 81920[21{22) Bala7lRakoldol1|42l434

EL

10111024103{104] |105}106]107]108
109111 f112f |113]114]1154 116
17 1s 1920 2122|2312

F101 :
o H.S. IDX

SEF234T
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DISCONNECT

SEF4100)
= & DISCONNECT ™
> SAE &
SEF411Q

Absolute Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction A
or B”, perform “Procedure A”. If the trouble is dupiicated after

“Procedure for malfunction C”, perform “Procedure B”.

Procedure A

INSPECTION START

HAE

—

E DISCONNECT
M€

T}

[

EcM 9 CONNECTORJI

a1

[Q]

&

SEF433Q

h 4
CHECK POWER SUPPLY. NG, Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
2. Bisconnect abscluie pressure sensocr
harness connector.
3. Turn ignition switch “ON".
4. Check voltage between terminal (3) and
engine ground with CONSULT or tester.
Voltage: Approximately 5V
OK
E Y
CHECK GROUND CIRCUIT. NG.} Check the following.
1. Turn ignition switch “OFF”, * Hamess for open or
2. Leosen and retighten ground screw. short between ECM and
3. Check harmess continuity between ter- absolute pressure sen-
minal (1) and engine ground. sor
Continuity should exist. ® Harness for open or
If OK, check harness for short. short between A/T con-
frol unit and absolute
OK pressure sensor
H NG, repair harness or
connectors.
h 4
CHECK INPUT SIGNAL CIRCUIT. NG_ Repair haress or connec-
1. Disconnect ECM hamess connector. tars.
2. Check harness confinuity between ECM
terminal @) and terminal {2).
Continuity should exist.
If OK, check harmess for short.
¢ oK
NG

CHECK COMPONENT
(Absolute pressure sensor).
Refer to "COMPONENT INSPECTION",

EC-336.
l OK

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

lTroubEe is not fixed.

Check ECM pin terminals for damage or

Reconnect ECM harness connector and

the connection of ECM harness connector.

retest.

INSPECTION END

EC-114

Replace absolute pressure
SEensor.
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TROUBLE DIAGNOSIS FOR DTC P0105

B
'@zil:l

MAP/BARO switch
solencid valve

&) oA

Vacuum
gauge

SEF4190

Absolute Pressure Sensor (Cont’d)

Procedure B

INSPECTION START

—_
j)% Imperoper connection

SEF109L

:
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 absolute improper connection.
pressure sensot. If NG, repair or replace the
3. Check the vacuumn pressure with hose.
vacuum gauge at idle.
OK
Vacuum pressure: :
(pi‘;‘;g’;;n;;(;s_;:aa_’ inHg) CHECK INTAKE SYSTEM.
P ¢ Check intake system for
oK air leaks.
B y
CHECK HOSE BETWEEN ABSOLUTE | NG | Repair or reconnect hose.
PRESSURE SENSOR AND MAP/BARO "
SWITCH SOLENOID VALVE.
1. Turn ignition switch “OFF”.
2. Check hose for clogging, cracks or
improper connection.
oK
Y
NG

CHECK COMPONENT

(Absolute pressure sensor).

Refer to “COMPONENT INSPECTION",
EC-116.

OK

h 4

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

Trouble is not fixed.
A A

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

r

INSPECTION END

EC-115

Repiace absclute pressure
Sensor.

&

BAA

EM

EL
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor {(Cont’d)
COMPONENT INSPECTION

M actvetesT B [
Absolute pressure sensor
MAF/BAROC SWIV MAP 1. Start engine and warm it up sufficiently.
wmmmeme= MONITOR ======== 2. Perform “MAP/BARO SW/V” in “ACTIVE TEST” mode
CKPS*RPM(POS) 737rpm with CONSULT.
MAP/BARQ SW/V MAP 3. Make sure of the following.
ABSOL PRES/SE 1.3v s When selecting “MAP”, “ABSOL PRES/SE” indi-
cates approximately 1.3V.
* When selecting “BARO”, "ABSOL PRES/SE” indi-
BARO -m cates approximately 4.3V,
EF4400 4. If NG, check “Absolute pressure sensor” below.
OR
B acrvetest il O @ 1. Remove absolute pressure sensor from bracket with its
harness connector connected.
MAP/BARC SWNV Baro 2. Remove hose from absolute pressure sensor.
________________ 3. Apply vacuum and pressure to absolute pressure sen-
________ MONITOR ======== =
CKPSsRPM(POS) 737rpm sor as shown in figure. _ _
MAP/BARO SWA 8ARO 4, Check output voltage between terminal @ and engine
ABSOL PRES/SE 4.3V ground.
Pressure (Absolute pressure) Voltage (V)
BARO MAP 106.6 kPa (800 mmHg, 31.50 inHg) Approximately 4.6
SEF441Q} 433 kPa (100 mmHg, 3.94 inHg) Approximately 0.5

CAUTION:
Always calibrate the vacuum pump gauge when using it.

5. If NG, replace absolute pressure sensor.
If OK, check MAP/BARO switch solenoid valve below.

Absolute pressure
sensor

o
||l_-—-'

SEF413QA

MAP/BARO switch solenoid valve

1. Remove MAP/BARO switch solenoid valve.
2. Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between (&) and B between @ and ©
BATTERY 12V direct current supply
between terminals (1) Yes No
and @
MEC4835 No supply No Yes

3. If NG, check “Absclute pressure sensor” above.
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- A \\,1;”,:: Intake Air Temperature Sensor
/
TV Mass i flow sensor COMPONENT DESCRIPTION
! ol The intake air temperature sensor is mounted to the air duct,
\\ Rl | detects intake air temperature and transmits a signal to the ECM,
The temperature sensing unit uses a thermistor, which is sensitive &)
to the change in temperature. Electrical resistance of the thermistor
) 2] P
Intake air temperalure - . decreases in response to the temperature rise.
< sensor harness connector  Intake air This sensor is not directly used to control the engine system. It is A
femperature used only for the on board diagnosis.
sensor
- SEF302T Bl
20 {Reference data)
8r intake air temperature Voltage™* Resistance LG
6r o, o
g 4r Acceptable C R V) (ke
- 2f —-10 (14) 4.4 7.0-11.4
e 20 (68) a5 2.1-29
oy
g 04 80 (176) 1.23 0.27 - 0.38 EE
o2 *: These data are reference values and are measured between ECM terminal &8
0 5540 80 80 100 {Intake air temperature sensor) and ECM terminal @3 (Sensor's ground).
(-4) (32) (68) (104)(138)(17:6)(212) el
Temperature °C {°F) SEEQ12P
ECM TERMINALS AND REFERENCE VALUE T
Remarks: Specification data are reference values, and are measured between each terminal and @8 {ECCS ground) with a voitmeter. ¢
TER-
WIRE DATA o
BT
MINAL COLOR ITEM CONDITION (DC voltage) £
NO.
Intake air temperature — . Approximately O - ?'BV . FA
58 8B [Englne is runnlng.| Output voltage varies with
sensor : .
intake air temperature.
g,
]Engine is running. | {(Warm-up condition} Rl
43 B Sensor's ground ov
ldle speed
BR
ON BOARD DIAGNOSIS LOGIC
Diagnostic 8T
Trouble Code Malfunction is detected when ... Ch‘?Ck ltems
No (Possible Cause)
PO110 A) An excessively low or high voltage from the sensor is | * Harness or connectors BS
0401 entered to ECM. (The sensor circuit is open or shorted.)
........................................................................................... s |ntake air temperature sensor
B) Rationally incorrect voltage from the sensor is BT
entered to ECM, compared with the vollage signal
from engine coolant temperature sensor.
FA
EiN
1B
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%r MONITOR ¥ NO FAIL
COOLAN TEMP/S 300
RECORD |
SEFQ02P

FUEL SYS #1 OPEN
FUEL SYS #2 OPEN
CALC LOAD 0%
COOLANT TEMP 31°C
SHORT FT #1 0%
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD ORPM
VEHICLE SPD OMPH
JGN ADVANCE 1.0°
INTAKE AIR 25°C

SEF543P

HE G

I

ECU ﬁL CONNECTOR ]|

59

2 &

SEF387Q

Intake Air Temperature Sensor (Cont’d)

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

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 i
results)” with ECM.

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.

» 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.

Start engine.

Shift selector lever to “D” position.

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

2 minutes.

(Self-diagnostic

5)
6)
7)

OR

Lift up vehicle and open engine heod.

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), turmm ignition switch "OFF” and cool
down engine.

¢ Perform the following steps before engine coolant tem-

perature is above 90°C (194°F).

Start engine.

Shift selector lever to “D” position.

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

2 minutes.

6) Select MODE 7 with GST.

OR

Py —
et St

3)
4)
5)

1) Lift up vehicle and open engine hood.
2) Wait until engine coolant temperature is less than 90°C
(194°F).
(a) Turn ignition switch “ON".
(b) Check voltage between ECM terminal 9 and ground.
Voltage: More than 1.2 (V)
{c) If the voltage is not more than 1.2 (V), turn ignition
switch “OFF” and cool down engine.

EC-118

&
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Intake Air Temperature Sensor (Cont’d)

s Perform the following steps before the voltage is below
1.2V.

3) Start engine.

4) Shift selector lever to “D” position.

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

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

7) Perform “Diagnostic Test Mede Il (Self-diagnostic
resuits)” with ECM.

EC-119
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intake Air Temperature Sensor (Cont’d)

EC-IATS-01

e : Detectable line for DTC
m——: Non-detectable line for DTC

@:A/T models
INTAKE AR
/’W“\ TEMPERATURE
Y Y Ys SENSOR
] 2]
SB B
=
BE JOINT
- CONNECTOR-12
) sd[i]
KL
B
SB B B
[El ] [ESL
TAMB GND-A SENS
GND
ECM (ECCS CONTROL MODULE) AT CONTROL
UNIT (Fi03)

] -
NN HBE 2|2|2|2|2|

I—l

BB DIBEEEEREDE |§| EEEREE
s|6]718] [fei7]1g1olalilea| L |3ep7jss
101[102}103104] }105{106]107]
109110] 1141112] [1131114}115
117]118f119]120] [121§122]123

SEF228T
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L

View with intake air duct removed

Throttle body = n

N
Intake air temperature

ésensor harness connector

SEF391T)

DISCONNECT

A€ @&
NI

SEFC14R]

intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

DISCONNECT

A€

SEF015R

CHECK COMPONENT

{Intake air temperature sensor).

Refer to “COMPONENT INSPECTION”,
EC-122.

hd

OK

Y

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

v Trouble is not fixed.

Check ECM pin terminals for damage or

the connection of ECM harness connector.

Reconnect ECM harness connector and
retest.

h A

INSPECTION END

EC-121

CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “OFF". | » Hamess for cpen or
2. Disconnect intake air temperature sen- short hetween ECM and
sor harness connector. intake air temperature
3. Turn ignition switch “ON". sensor
4. Check voltage between terminal (1) If NG, repair hamness or
and ground. connectors.
Voltage:
Approximately 5V
OK
E y
CHECK GROUND CIRCUIT. NG | GCheck the toilowing.
1. Turn ignition switch “OFF”. "~ 7|  Hamess for open or
2. Check harness continuity between ter- short between ECM and
minal &) and engine ground. intake air temperature
Continuity should exist. sensor
If OK, check harness for short. * Harness for cpen or
oK short between A/T con-
trol unit and intake air
temperature sensor
If NG, repair harness or
connectors.
Y
NG

Replace intake air tem-
parature sensor.

2

i
==

RIA

EM

LG
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Intake Air Temperature Sensor (Cont’d)

COMPONENT INSPECTION

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

SEFB47Q

20r {Reference data)

ol .

§: Intake ellr tecmperature Resistance kil

i C (°F)

5 4 Acceptable
s 2 20 (68) 21-29
o
848 80 (176) 0.27 - 0.38
E 04r

0.2 If NG, replace intake air temperature sensor.

c1

29 0720 40 60 80 100
{-4) (32) (68)(104) (1j8) (17":5) 212)
Temperature °C (°F) SEF012P
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] Terminal Engine Coolant Temperature Sensor (ECTS)
ensor
COMPONENT DESCRIPTION
The engine coolant temperature sensor is used to detect the
engine coofant temperature. The sensor modifies a voltage signal
” from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor
O ) which is sensitive to the change in temperature. The electrical
/ resistance of the thermistor decreases as temperature increases.
Gasket
SEF584K
20¢ {Reference data)
10r i -
§I Engire Coct)\ﬁgt tempera Voltage® Resistance
ar Acceptadle o 10 V) (k1)
% .l C (°F)
5 1ot ~10 (14) a4 92
£ o4t 20 (68) 3.5 2.5
02 50 (122} 2.2 0.84
O 20 2 §0 B0 100 90 (194) 1.0 0.25
(-4) (32) (68)(104)(140) (176)(212)
Temperature °C (°F) seFozp]  *: These data are reference values and are measured between ECM terminal

(Engine coolant temperature sensor) and ECM terminal {Sensor’s
ground}.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specif

ication data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
COOLAN TEMP/S « Engine: After warming up More than 70°C (158°F)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
N Check ltems
Trouble Code Malfunction is detected when ... .C
{Possible Cause)
No.
PO115 * An excessively high or low voltage from the sensor is | ® Harness or connectors
0103 entered to ECM. {The sensor circuit is open or shorted.}
« Engine coolant temperature sensor

EC-123

Gd
e

R&

=]

LG

BT

HA
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TROUBLE DIAGNOSIS FOR DTC P0115
Engine Coolant Temperature Sensor (ECTS)
(Cont’d)

FAIL-SAFE MODE
When the ECM enters the fail-safe mode, the MIL illuminates.

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.
. Engine coolant temperature decided
Condition 9N CCONSULT display)
Just as ignition switch is turned ON or o o
Start 40°C {104°F)
Mare than 4 minutes after ignition ON o °
or Start 80°C (176°F)
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time}

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON",
2) Select “DATA MONITCR” mode with CONSULT.
3) Wait at least 5 seconds.
OR
1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Select “MODE 77 with GST.
OR
Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF"”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode il (Self-diagnostic
results)” with ECM.

=

Q
e
—

oy
o
=]
=2
@
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Engine Coolant Temperature Sensor (ECTS)

(Cont’'d)
EC-ECTS-01
@l
Detectable line for DTC
e Non-detectable line for DTC M[g\L
@:AIT models
ENGINE
EANSD TEMPERATURE ER
WS SENSOA

CONNECTOR-12

€D oL

> FE
BE; JOINT

+ L

B T
AT
FA
D@S
Y B B
||59 |] || 43|I i|35|| BE
TW GND-A SENS
GND
ST
ECM (ECCS CONTROL MODULE) AT CONTROL
m UNIT BS
BT
<
(O @@  [IONANREEEER 6@ HA
GY L
e | EL
|1 ARAIEEEERE @ R 7 P 20 P A P Gl
ARHBIEEEERTZ Bef37icelsolenial42l4cfaq

1B

101ho2aa104] [105|108]107H08 112[3] [4] D)

I G R unn O Eon

EER GY

) g eftee] [121fr22}123)124) Fer e H.S.

MECB49B
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A

R <) |7T
Q, )
Battery v\ J! Stemperature
- -
I

U

LN
I -

Engine coolant

sensor harness
conhnector

N

SEF279P

0,
f
i

. DISCOMMECT
\mm|
A€
2

i

&

@
0]

SEF541P

[8

PLl

b

[Q]

SEF542P

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOQOSTIC PROCEDURE

INSPECTION START

EC-127.

OK
h 4

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

il Trouble is not fixed.

Check ECM pin terminals for damage or

Reconnect ECM harness connector and
retest.

the connection of ECM harness connector.

A

INSPECTION END

EC-126

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 ignition switch “ON". ture sensor
4. Check voltage between terminal (2) and if NG, repair harness or
ground with CONSULT or tester. connectors.
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 continuity between ter- short between ECM and
minal (T) and engine ground. engine coolant tempera-
Continuity should exist. ture 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
¥ NG, repair harness or
connectors.
r
CHECK COMPONENT NG Replace engine coolant
{Engine coolant temperature sensar). "| temperature sensor.
Refer to “COMPONENT INSPECTION",

294
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Engine Coolant Temperature Sensor (ECTS)

- (Cont'd)

COMPONENT INSPECTION

Engine coolant temperature sensor
Check resistance as shown in the figure, G

Temperature °C {°F} Resistance k{1

20 (68) 21-29

50 (122) 0.68 - 1.00

i
SEF192P 90 (194) 0.236 - 0.260 e

ho
[=]

~ M B OO M AO®WO
— T T

If NG, replace engine coclant temperature sensor. LG

-

Acceptable

Resistance kQ

o e o o=

20 0 20 40 60 80 100
(-4} (32) (B8) (1?4)(1;4(%) (17';6){212) oL
Temperature “C {°F} SEF012P

AT
AT

[FA

BT
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Throttle Position Sensor

COMPONENT DESCRIPTION

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 voltage 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.

Idie position of the throttle valve is determined by the ECM receiv-
ing the signal from the throttle position sensor. This one controls
engine operation such as fuel cut.

On the other hand, the “Wide open and closed throttle position
switch”, which is built into the throttle position sensor unit, is not
used for engine control.

a

&

[l

11
&b

o
=

Supply voltage: 5V
{Applied between terminal

No. 1 and 3)
Wide open 6.0
/ throttle
z‘?vis;;l,? " Output voltage between
4 terminal No. 2 and 3 V
Closed
5| throttle 4.0
position /

e

7

Throttle valve opening angle (deg}

N
)

1 switch
2 Throttle

position
3

sensor

o

a5 90 136

Output voltage between terminal No. 2 and 3 (V}
o

MECE93BA
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
THRTL POS SEN * Ignition switch: ON Throttle valve: tully closed 0.35 - 0.65V
{Engine stopped) Throttle valve: fully opened Approx. 4.0V

EC-128
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Throttle Position Sensor (Cont’d)
ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and 9 (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL ITEM CONDITION
]Ignilicn switch “ON”I (Warm-up condition)
0.35 - 0.65V A,
Accelerator pedal released il
23 W Throttle position sensor
Ilgnition switch “ON”
Approximately 4V B
Acceierator pedal fully depressed
42 R Sensor's power supply Ignition switch “ON"| Approximately 5V ]
|Engine is running. [ {Warm-up condition) L&
43 B Sensor's ground oV
Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic _ Check ltems
TFrouble Malkfunction is detected when ... .
{Possible Cause)

Code No. .
PO120 * An excessively low or high voltage from the sensor is | ® Harness or connectors e
0403 entered to ECM. {The sensor circuit is open or shorted.)

» Rationally incosrect vollage is entered 1o ECM com- * Throttle position sensor [T
pared with the signals from mass air flow sensar, )
crankshaft position sensor (POS} and IACV-AAC
valve, ET

FAIL-SAFE MODE

=45
When the ECM enters the fail-safe mode, the MIL illuminates. A
DTC Ne.
CONSULT . Detected items Engine operating condition in fail-safe mode RiA
ECM*1
GST
PO120 0403 Throttle position senser | Throtile position will be determined based on the amount of mass air flow BE
circuit and the engine speed. s
Therefore, acceleration will be poar.
Driving condition ST
When engine is idling Normal
When accelerating Poor acceleration HS
*1: In Diagnostic Test Mode 1l (Self-diagnostic results}, these numbers are controlied by NISSAN.
BT
A
EL
[md
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Throttle Position Sensor (Cont’'d)

OVERALL FUNCTION CHECK

% MONITOR 3 no FaiL [ This procedure can be used for checking the overall function of the
THRTL POS SEN 0.48V throttle position sensor circuit. During this check, a DTC might not
ABSOL THeP/S 0.0% 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.
l RECORD [ 5) Select “THRTL POS SEN” and “ABSOL TH-P/S” in
[ “DATA MONITOR” mode with CONSULT.

M SEF024P)
6) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
NG dat oK i -
HETL e o0 THRTL pormta 7) Print out the recorded data and make sure the follow
15:38 9 *01V 5303.2? 1538 5 X1V 40354 ngs:
" — » [ S — * The voltage when accelerator pedal fully released is
., approximately 0.35 - 0.85V.
£ S ¢ The voltage rise is linear in response to accelerator
""" ] ] pedal depression.
ABSOLTWPIS  o0UD ABSOL THPS  oo'en * The voltage when accelerator pedal fully depressed
0 o B e T B e is approximately 4V.
> > ! OR
E @ 1)} Start engine and warm it up sufficiently.
e 2) Turn ignition switch “OFF” and wait at least 5 seconds.
I 3) Turn ignition switch “ON”.
"' 4) Check the voltage between ECM terminal @) and @5
THRTL ABSOL THRTL ABSOL {ground) and make sure the followings:
i5:3s POS THPO ... POS THPO * The voltage when accelerator pedal fully released is
SEN  SEN 98 SEN  SEN .
™ (%) V) (%) approximately 0.35 - 0.65V.
0036 214 399 Qe 288 574 * The voltage rise is linear in response to accelerator
00'38 226 427 0048 312 633 pedal depression.
gy 232 444 00O 924 gbi * The voltage when accelerator pedal fully depressed
0042 220 413 OB 346 714 is approximately 4V.

00'43 258 504 00'52 356 742
00"44 266 525 00'53 368 770
00"45 276 54.9 00'54 380 798

SEFQO21P
m CONNECY
M€
[ Ecm_[o]connecTon]
23 25 {ground)
e
M ©H
SEF364G
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Throttle Position Sensor (Cont’d)

EC-TPS-01

)

. | Dctectable line for DTG
—  Non-detectable line for DTC

(A AT models WA
THROTTLE
POSITION
SENSOR “
EM

RE
£
£

JOINT
GONNECTOR-12

eo[7] [ me

JOINT FE

CONNECTOR-12

| I \
5 LLE—_“ BT
B AT

AT

iy
i
Fu—“;

[f=—=mmm= oo -=——=—--p
U V.

e <
i
- Ommw
\
—-
g
2 &

a W B B B B B B
[Fzz]) ||23|| |4ail l | |35||
AVCC VO  GND-A SENS
ECM AT
(ECCS ® GND CONTROL BE
CONTROL | UNIT
MODULE) = — F103
Fi8 F13
@
o1
BT
= <
AT TR EEEEE O
BR L 15
'
[——r]
HHBBIAEHEELRE |§| >ealskez AegzoladR1 EL
516178 [ie[i7[ e opojz1[e2 £ o o e e R R e =
(DX
1011021034 04] |105[108)107]108] -
10af11e] 111 J112] [113}14]115] 116 W
117]118]11aH20] [121]122H123f124 GY H.S.

MEGCE618
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<N

R/
-Throttle position sensor
- gharness connector

S

o

SEF564P

Engine ground
[

Nl

s
Intake manifold
K collector

SEF539P

DISCONNECT

A€ (5

Q]

SEFS65P

HE

[_Ecm ECONNEQTORII @ED

&

23

Q]

% DISCONNECT
HME

SEF566P)

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

ADJUST THROTTLE POSITION SEN-
SOR.
Perform BASIC INSPECTION,

EC-78.
OK
v \G
CHECK POWER SUPPLY. » Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
2. Disconnect throttle position sensor har-
ness conneactor.
3. Turn ignition switch “ON".
4. Check voltage between terminal (1) and
ground with CONSULT or tester.
Voltage: Approximately 5V
OK
B h 4 NG
CHECK GROUND CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF”. * Joint connector-12
2. Loosen and retighten ground screw. * Harness for open or
3. Check harness continuity between ter- short between throttle
minal and engine ground. position senscr and
Continuity should exist. ECM
If OK, check harness for short. * Harness for open or
short between throttle
OK position sensor and A/T
controt unit
If NG, repair harmess or
connectors.
A 4 NG
CHECK INPUT SIGNAL CIRCUIT. » Repair harness or connec-
1. Disconnect ECM harness connector. tors.
2. Check harness continuity between ECM
terminal @3 and terminal ().
Continuity should exist.
If OK, check harness for short.
¢ OK
NG

CHECK COMPONENT

{Throttle position sensor),

Refer to “COMPONENT INSPECTION”,
EC-133.

Y

Replace throtile position
sensar. To adjust it, per-
form BASIC INSPECTICN,
EC-78.

¢0K

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

¢ Troubile is not fixed.

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

ratest.
!

INSPECTION END

EC-132
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Throttle position - 2 ——

sensor harness Thy
connector

-..

¢, | DISCONNECT

€

T

e

..

SEF621P

Throttle Position Sensor (Cont’d)

COMPONENT INSPECTION

Throttle position sensor

1. Start engine and warm it up sufficiently.
2. Turn ignition switch “OFF”. al
3. Disconnect throttle position sensor harness connector.
4. Make sure that resistance between terminals (@) and @)
changes when opening throttle valve manualiy. MA
Throttle valve conditions Resistance at 25°C (77°F)
Completely closed Approximately 0.5 k(2 EM
Partially open 0.5-4.0 ki)
Completely open Approximately 4.0 k(} I
If NG, replace throttle position sensor.
To adjust throttle position sensor, perform “BASIC
INSPECTION”. (See page EC-78.) EC
FE
GL
T
AT
L)
RA
BR
ST
RS
BY
HA
EL
1D
301
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Sensor

Terminal

Engine Coolant Temperature Sensor (ECTS)

COMPONENT DESCRIPTION

The engine coolant temperature sensor is used to detect the

engine coolant temperature. The sensor modifies a voltage signal

from-the ECM. The modified signal returns to the ECM as the

- engine coolant temperature input. The sensor uses a thermistor

O ) which is sensitive to the change in temperature. The efectrical

/ resistance of the thermistor decreases as temperature increases.
Gasket

emperature °C {°F)

ground).

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference vailues.

SEF594K
ook {Reference data)
0k Engi i .
tg,- tr; ?Tl]n;ef;zlm Voitage™ Resistance
4-

g L Acceptable °C (°F) (V) (k{1}

8 2

§ 1ot 10 (14 4.4. 9.2

2 48 (14)

& oal 20 (68) 35 25
o2t 50 (122) 2.2 0.84
0 320 46 60 86 100 90 (194) 1.0 0.25

(-4} (3_?) (68) (104) (140) (176)(212)

seroi2p! ' These data are reference values and are measured between ECM terminal
69 (Engine coolant temperature sensar) and ECM terminal {Sensor’s

MONITOR ITEM CONDITION

SPECIFICATION

COOLAN TEMP/S * Engine: After warming up

More than 70°C (158°F)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Trouble Malfunction is detected when ... Che_“"k tems
(Possible Cause)
Code No.
P0125 * Voltage sent to ECM from the sensor is not practical, « Hamess or connectors
0908 even when some time has passed after starting the

engine.
* Engine coolant temperature is insufficient for closed
loop fuel control.

(High resistance in the circuit)
* Engine coolant femperature sensor

® Thermostat

EC-134
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TROUBLE DIAGNOSIS FOR DTC P0125
Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
¥ MONITOR ¥ NO FAIL
COOLAN TEMP/S 30°C OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the
engine coolant temperature sensor circuit. During this check, a 1st al
trip DTC might not be confirmed.
Note: If both DTC P0115 (0103) and PG125 (0908) are displayed,
first perform TROUBLE DIAGNOSIS FOR DTC PO115 [j3
(0103). (See EC-123.)

RECORD | 1) Turn ignition switch “ON”. _
SEF002P 2) Select “COOLANT TEMP/S” in “DATA MONITOR” E}M

mode with CONSULT.

FUEL SYS #1 OPEN 3) Start engine and run it at idle speed.
RATE toat2 OFEN 4) Check that the engine coolant temperature rises to LC
COOLANT TEHP 31°C 25°C (77°F) or more within 15 minutes. (Be careful not
HORT FT #1 0% ine.
LONG ET #1 0o to overheat engine.)
SHORT FT #2 0% — -
Eﬁ’éﬁi.?’é? 108 Ho% @ 1) Turn ignition switch “ON".
ENRINESED R 2) Select "MODE 1” with GST. =
IGN ADVANCE 15.0° 3) Start engine and run it at idle speed.
INTAKE AIR 25°C 4) Check that the engine coolant temperature rises to
_ 25°C (77°F) or more, within 15 minutes. (Be careful not
SEF720P to overheat engine.) GL
1) Turn ignition switch “ON".
'@ - 2) Probe voltage meter between ECM terminal 69 and M7
G} C@H# Cf(ﬁH ground.
T Ecwm IEI CONNECTOR| 3) Start engine and run it at idle speed. AT

4) Check that voltage of engine coolant temperature °
changes to less than 3.3 (V) within 15 minutes. (Be

CA‘@ careful not to overheat engine.} =

oo L8 T .

SEF648P

59
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
EC-ECTS-01
e Detectable line for DTC
we— M on-detectable line for DTC
®:Aﬂ' models
ENGINE
COOLANT
—@—- TEMPERATURE
SENSOR
GD)
IL2 ) (L]
Y B
—-—
BE JOINT
b CONNECTOR-12
s [ED
y L
B
Y B g
]l [zl 3]
™ GND-A SENS
GND
ECM(ECCS CONTROL MODULE AT CONTROL
{ UNIT

(ﬂ) [ELTHEERERRE €D

—_

[ EEHEREE @ 2afodspelprpeleolada TEaRaodRs | mrm |G
AENEEEEZ&EZ Befe7jaaieelanld 1|aziasladjastacla7i4d)

25

32

W
(Che
HS.

43

MEC649B
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TROUBLE DIAGNOSIS FOR DTC P0125

P —

AN i
Engine coolant

4 temperature
sensor harness

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

SEF279P
DISCONNECT
A€
GiD
o
@ 5
=€‘>EF541 P
B & DISCONNECT
€
'€iD)
[Q]
) SEF542P

)
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". | = Hamess for open or
2. Disconnect engine coolant temperature short between ECM and
sensor harness connector. engine coolant tempera-
3. Turn igniticn switch “ON". ture sensor
4. Check voltage between terminal &) and If NG, repair harness or
groeund with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
B v
CHECK GROUND CIRCUIT. NG | check the following.
1. Turn ignition switch “OFF". "| ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal (1) and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
i OK, check hamass for short. * Harness for open or
short between A/T con-
OK trol unit and angine cool-
ant temperature sensor
If NG, repair harness or
connectars.
¥
CHECK COMPONENT NG | Replace engine coolant
(Engine coolant lemperature sensor). " temperature sensor.
Refer to “COMPONENT INSPECTION”,
EC-138.
OK
h 4
NG

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

OK

Y

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

v Trouble is not fixed.

Check ECM pin terminals for damage or
the connecticn of ECM harness connector.
Reconnect ECM harness connector and
retest.

Y

INSPECTION END

EC-137

CHECK COMPONENT.
{Thermostat})

Refer to “Thermostat”, LC
section.

If NG, replace it.

B4

[l

FE

CL

[T

AT

sl
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N
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TROUBLE DIAGNOSIS FOR DTC P0125

SEF152P
20F
18:
&F
ar [
5 Acceptable
1.0+
% 08l
&
£ 04F
D.2r
0.1 L
20 0 20 40 B8O 80 100
(-4) (32) (68){104) (1;48) (17":6) (212}
Temperature °F} SEF012P

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

COMPONENT INSPECTION

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

{Reference data)

Temperature °C (°F) Resistance
20 (68) 21-29k0
50 (122) 0.68 - 1.0 kil
90 (194) 0.236 - 0.260 k2

If NG, replace engine coolant temperature sensor.

EC-138
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TROUBLE DIAGNOSIS FOR DTC P0130, P0O150

Closed Loop Control

ON BOARD DIAGNOSIS LOGIC
“ The closed loop control has the one trip detection logic.

Diagnostic @Gl
Trouble Malfunction is detected when ... Ch?Ck Itoms
(Possible Cause)
Code No.
r:'. ﬂg\
P0130 * The closed loop control function for right bank does * The front heated oxygen sensor {right bank} circuit is WA
0307 not cperate even when vehicle is driving in the speci- open or shorted.
fied conditicn. ¢ Front heated oxygen sensor (right bank) =
* Front heated oxygen sensor heater {right bank) =
PO150 * The closed loop control function for left bank does not | ® The front heated oxygen sensor (left bank) circuit is
0308 operate even when vehicle is driving in the specified open or shorted. L
condition. ¢ Front heated oxygen sensor (left bank)
* Front heated oxygen sensor heater (left bank)
FE
GL
& NONTOR % N0 FAL L OVERALL FUNCTION CHECK T
This procedure can be used for checking the overall function of the
CKPS-RPM (POS}  2000rpm closed loop control. During this check, a DTC might not be con-
FR 02 MNTR-B2 RICH firmed. RSP
FRO2MNTR-81  RICH 1) Start engine and warm it up sufficiently. m
2} Select “MANU TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FRO2 gj
MNTR-B1(B2)".
3) Hold engine speed at 2,000 rpm under no load during

RECORD ] the following steps. BA
SEFG76P 4) Touch “RECORD” on CONSULT screen.

5) Make sure of the following.
* “FR 02 MNTR-B1(B2)” in “DATA MONITOR” mode [
changes from “RICH” to "LEAN” to “"RICH” 5 times in

10 seconds.
5 times (cycles) are counted as shown below: &r
eycle | 1] 2| 3] 4| 5]
FR 02 MNTR-B1(B2) R-L-R-L-R-L-R-L-R-L-R RS
R = “FR 02 MNTR-B1(B2)", “RICH”
L = “FR O2 MNTR-B1(B2)", “LEAN" BT
OR

@ 1) Start engine and warm it up sufficiently.
2) Make sure that malfunction indicator lamp goes on A
more than 5 times within 10 seconds while keeping at
2,000 rpm in Diagnostic Test Mode Il (Front heated oxy-
gen sensor monitor). El,
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TROUBLE DIAGNOSIS FOR DTC P0130, P0150

Closed Loop Control (Cont’d)
DIAGNOSTIC PROCEDURE

For right bank

Refer to TROUBLE DIAGNQOSIS FOR DTC PO130 (0503). (See
page EC-141.)

Refer to TROUBLE DIAGNOSIS FOR DTC P0135 (0901). (See
page EC-146.)

For left bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0150 (0303). (See
page EC-159.)

Refer to TROUBLE DIAGNOSIS FOR DTC P0155 (1001). (See
page EC-165.)
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TROUBLE DIAGNOSIS FOR DTC P0130

Holder Louver Front Heated Oxygen Sensor (Front HO2S)
A /| (Right bank)

COMPONENT DESCRIPTION

The front heated oxygen sensor (right bank) is placed into the front &l
tube (right bank). It detects the amount of oxygen in the exhaust

gas compared to the outside air. The front heated oxygen sensor

\ (right bank) has a closed-end tube made of ceramic zirconia. The [4
ot Zimomax zirconia generates voltage from approximately 1V in richer condi-
besring tube tions to OV in leaner conditions. The front heated oxygen sensor
ser40eH|  (right bank) signal is sent to the ECM. The ECM adjusts the injec- ElM
tion pulse duration to achieve the ideal air-fuel ratio. The ideal air-

fuel ratio occurs near the radical change from 1V to OV.

Heater pad

_ LG
=1
>
)
3
E:
3
= =
E; ] FE
0 H
Rich -=—— |deal ratic ——= Lean
Mixt ti
IX1ure ratic SEE288D @L
CONSULT REFERENCE VALUE IN DATA MONITOR MODE 0T
Remarks: Specification data are reference values. g
MONITOR ITEM CONDITICN SPECIFICATION
FR 02 SEN-B2 AT
.................................. 0- 0.3V <> Approx. 0.6 - 1.0V
FR Oz SEN-B1 )
® Engine: After warming u Maintaining engine speed at 2,000 rpm F’K\
FR 02 MNTR-B2 ¢ gue g engine sp PM  {LEAN < RICH | A
Changes maore than 5 times
FR O2 MNTR-B1 during 10 seconds. -
R,
ECM TERMINALS AND REFERENCE VALUE BE
Remarks: Specification data are reference values, and are measured between each terminal and @) (ECCS ground) with a voltmeter.
TER-
WIRE DATA §T
MINAL ITEM NDITI
CCLOR CONDITION (DC voltage)
NO.
Front heated oxygen sen- | [Engifie 76 funring] RS
50 W sor (Right bank} |_ ) o ) 0 - Approximately 1.0V
51 w Front heated oxygen sen- After warming up sufficiently and engine speed | (periodically change)
sor (Left bank) is 2,000 rpm. o7
ON BOARD DIAGNOSIS LOGIC HA
Diagnostic Trouble . Check ltems
lfunct hen ... .
Code No. Malfunction is detected when (Possible Cause)
P0130 * An excessively high voltage from the sensor is entered to * Harness ot conhectors EL
0503 ECM. {The sensor circuit is open or shorted.)
* The voltage from the sensor is constantly approx. 0.3V. * Front heated oxygen sensor (right bank}
* The maximum and minimum voltages from the sensor are not | ® Fuel pressure DX
reached to the specified vollages. ¢ Injectors
¢ |t takes more time for the sensor to respond between rich and | ® Intake air leaks
lean than the specified time.
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TROUBLE DIAGNOSIS FOR DTC P0130

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

50

% | 2

/By

(P

25

SEFG156P|

% MONITOR % NO FAIL []
CKPS-RPM (POS)  2137rpm OVERALL FUNCTION CHECK
MAS AIR/FL SE 1,968V This procedure can be used for checking the overall function of the
COOLAN TEMP/S 84°C front heated oxygen sensar circuit. During this check, a DTC might
FR 02 SEN-B1 0.37V not be confirmed.
FR 02 MNTR-B1 LEAN 1) Start engine and warm it up sufficiently.
INJ PULSE 2 Bmsec 2) Select “MANU TRIG” and "HI SPEED” in "DATA
MONITOR” mode with CONSULT, and select “FR 02
[ REC(I)MRD  SEN-B1” and “FR O2 MNTR-B1".
_ 3) Hold engine speed at 2,000 rpm under ne ioad during
SEF614P the following steps.
4) Touch “RECORD” on CONSULT screen.
5) Make sure of the following.
¢ “FR 02 MNTR-B1” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH” 5 times in
10 seconds.
5 times {cycles) are counted as shown below:
cycle| 1| 2[3]4]5]
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R
R = “FR O2 MNTR-B1”, “RICH”
L =“FR 02 MNTR-B1”, “LEAN"
e “FR O2 SEN-B1” voltage goes above 0.6V at least
once.
¢ “FR 02 SEN-B1” voltage goes below 0.35V at least
once.
¢ The voltage never exceeds 1.0V.
ckes [ 8x
4751 BPM SER 88
: {POS) -Bi
{rpmy} v o Maximum
093 2050  0.19 \ A ~ e
op11 2% o I B A R Should b6 ovor 0.6V
09'07 2037  0.18 29 © o e atleast one time.
09'05 2037 0.18 o Ve, O
09'03 2060  0.23 o o Do * Minimum voltage
09"01 o012 0.43 g "J ! . v ‘P ‘,J' s?louldtbe bpglow 0.35V
5 - ~ - at least one time.
GRAPH LLE o Minimum SEF616P
OR
T s , @ 1) Start engine and warm it up sufficiently.
Hs. agetird 2) Set voltmeter probes between ECM terminal 0 {(sensor
. = i &5 signal) and @9 (engine ground).
[ v jolcomector]] ¢ * & 3) Make sure of the following with engine speed held at

2,000 rpm constant under no load.

* Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode || (FRONT
HEATED OXYGEN SENSOR MONITOR).

* The maximum voltage is over 0.6V at least one time.

* The minimum voitage is below 0.35V at least one time.

* The voltage never exceeds 1.0V.
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TROUBLE DIAGNOSIS FOR DTC P0130

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

EC-FRO2RH-01

el
i
ar
| . . Detectable line for DTC
154 | FUSE e R, st - Non-deftectable ling for DTC BIA
(J/B)
1
LG Bl
R/B
.
FRONT LG
HEATED
OXYGEN
EE‘NSOR EC
CT & ]
R/B LY W JOINT CONNEGTOR-24 FE
‘)
| |
4 ! [ Gl
| |
| |
I I
P o LM 1L T
= :
I l
R/B i 1 2=
 f AT
* | |
I |
| ]
[ ( 4 \ FA
| I
| |
| |
| | [BA
| |
I I
|r_‘ -. h _Eﬂjﬁ
LY W B B B
gl [l I I
O2HFR  025FR | gom ® T
(ECCS
CONTROL _l_
MODULE) = =
Fiol XS
BT
Refer to last page (Foldout page).
r=i = E108
1
D RNl BEIEA G Fi08 \
DR (e mMEIm e e
EL
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7

1A NPT [112f [113]114]116] 116 10

RIEED

17|18 119120] [121]122125]124) EEEE

25 sdqagjacid7] |edese
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (Cont’d)
%ﬂ:ﬂea}tedw ( \
oxygen sensor
harness

DIAGNOSTIC PROCEDURE
connector
R

INSPECTION START

L 4

CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec-

1. Turn ignition switch “OFF”. tors.

2. Disconnect front heated oxygen sensor
{right bank) harness connector and
ECM harness connector.

3. Check harness continuity between ECM

Tl = g terminal 69 and terminal ().
HS. E@ T éj] Continuity should exist.

DISCO!
= E 4. Check h tinuity bet ECM
— . ed arness continuy between
[[_Ecm__jof connEcTon]| @z

Y

terminal &9 (or terminal (&) and
50 ground.
@ Continuity should not exist.

OK

= oy v
((E Loosen and retighten engine ground
'@ Q11 screws,

SEF617P B
¥

/ / CLEAR THE SELF-LEARNING DATA eS| Go to “TROUBLE DIAG-
@D
=

Y

B./

Engine ground
i i

'
Intake manifold 1. Start engine and warm it up sufficiently. NOSIS FOR DTC PO171,
Kcollector 2. Select “SELF-LEARNING PO172".
CONT” in “ACTIVE TEST" (See page EC-174, 169.)
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR”.

4. Walt at least 10 minutes at idle
speed.

Are the DTCs PO171, P0O172
detected? Is it difficult to start

engine?
SEFs3gP OR
.ﬁ’. 2. Turn ignition switch “OFF”.
B AacrvetesT B [ A=/ 3. Disconnect mass air flow sensor
harness connector, and restart
SELF-LEARN B1:100% and run engine at least 3 sec-
CONTROL B2 :100% onds at idle speed.
=====i=z MONITOR ======== 4. Stop engine and reconnect
CKPS-RPM (REF) 812rpm mass air flow sensor harness
R connector.
COOLAN TEMP/S 93°C 5. Make sure diagnostic trouble
FR 02 SEN-B1 0.91v code No. 0102 is displayed in
FR 02 MNTR-B1 102% Diagnostic Test Mode II.
m,, 6. Erase the diagnostic test mode
I CLEAR il (Self-diagnostic results)
SEFE18P memory. Make sure diagnostic

trouble code No. 0505 is dis-
piayed in Diagnostic Test Mode
.

7. Wait at least 10 minutes at idle
speed.
Are the DTCs 0114, 0115
detected? Is it difficult to start

engine?
+ No

®
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(Right bank(g(Cont’d)

!

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

X Trouble is not fixed.

retest.

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

NG

OK

INSPECTION END

EC-145

Replace front heated oxy-

"1 gen sensor (right bank).
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Right

bank)
SYSTEM DESCRIPTION
ECM Front
: ECCS -
Crankshaft position sensor (POS) Engine speed > fzontrol > g::tzgnz)g
module) heaters
The ECM performs ON/OFF control of the front OPERATION
heated oxygen sensor heaters corresponding to the
. ) Front heated oxygen sensor
engine speed. Engine speed rpm heaters
Above 3,600 (A/T models) or OFF
4,000 (M/T models)
Below 3,600 (A/T medels) or ON
4,000 (M/T models)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.
MONITCR ITEM CONDITION SPECIFICATION
FR 02 SEN HTR-B1 | » Engine speed: Idie ON
FF{O2SENHTHB2 + Engine speed: Above 3,600 rpm (A/T models) or 4,000 rpm (M/T models) OFF

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and &5 (ECCS ground) with a voltmeter.

TER-

WIRE DATA
MrI\I%AL COLOR ITEM CONDITION (DC voltage)
JEngine is running.]
Engine speed is below 3,600 rpm (A/T mod- 0-0.5V
_ els) or 4,000 rpm {M/T models).
119 LY Front heated oxygen sen

sor heater {right bank) ‘Engine s running.l

|_ BATTERY VOLTAGE
Engine speed is above 3,600 rpm (A/T mod- (11 - 14V)
els) or 4,000 rpm {M/T models).

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble . Check Hems
Malfunction i tected when ...
Code No. atune s detected (Possible Cause)
PO135 ® The current amperage in the front heated oxygen
: - * Harness or connectors
0901 sensor heater (Right bank) circuit is out of the nor- L
mal range (The front heated oxygen sensor heater circuit is

cpen or shorted.)

{The improper voltage drop signal is entered to ECM » Front heated oxygen sensor heater (Right bank)

through the front heated oxygen sensor heater.)
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RECORD

TROUBLE DIAGNOSIS FOR DTC P0135
Front Heated Oxygen Sensor Heater (Right
¥r MONITOR ¥ NO FAlL ]
DIAGNOSTIC TROUBLE CODE CONFIRMATION
CKPS«RPM {POS) 672rpm PROCEDURE
mode with CONSULT. &l
2) Start engine and run it at least 5 seconds at idle speed.
Start engine and run it at least 5 seconds at idle speed. KA
Turn ignition switch “OFF” and wait at least 5 seconds.
SEF588Q speed. B
4) Select "MODE 3” with GST.
1) Start engine and run it at least 5 seconds in idle condi- LG
tion.
then turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
* When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as
Mode Il) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-

bank) (Cont’d)
1) Turn ignition switch “ON” and select “DATA MONITOR”
OR
& |
= 2
3) Start engine and run it for at least 5 seconds at idle
CR ~
2) Turn ignition switch “OFF”, wait at least 5 seconds and
results)” with ECM. e
much as when using CONSULT or ECM (Diagnostic Test cL
SULT or ECM (Diagnostic Test Mode II) is recommended. 7
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TROUBLE DIAGNOSIS FOR DTC P0135

IGNITION SWITCH
ON or START

LT

Front Heated Oxygen Sensor Heater (Right
bank) (Cont’d)

EC-FO2H-R-01

— : Detectable line for DTC
wee | Non-detectable line for DTC

FRONT
HEATED
OXYGEN
SENSOR
RH

JOINT
CONNECTOR-24

[ 1
LT LI

B

B
ECM . _—J

EII_UJ

(ECCS
CONTROL _|_
MODULE) =
F101 F19

|
afio @

]
~I| L

h

Refer 10 last page (Foldout page).
£106

101[102[103]104

109[110] 111|112

17|118{118]120

SEF560T
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TROUBLE DIAGNOSIS FOR DTC P0135

/
Front heated
oXygen sensor

harness
connector
'

lntak

coiley?\f
- SEF265P

e manlfold

Front Heated Oxygen Sensor Heater (Right

bank) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
l
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect front heated oxygen sensor * Harness conneclors
{right bank) harness connector. (Fa), (B13)
2. Turn ignition switch “ON". * 15A fuse
3. Check voltage between terminal (3) and * Harness for open or short
ground. between front heated
Voltage: Battery voltage oxygen sensor and fuse
oK i NG, repair harness or
connectors.
CHECK GROUND CIRCUIT. NG . | Repair harness or connec-
1. Turn ignition switch “OFF”, "] tors.
2. Disconnect ECM harness connector.
3. Check hamess continuity between termi-
nal 3 and ECM terminal (319).
Continuity should exist.
If OK, check harness for short.
‘L OK
NG

CHECK COMPONENT

(Front heated oxygen sensor heater),
Refer to “COMPONENT INSPECTION”

below.
l oK

Disconnect and reconnect harness connec-
tors in the circuit, Then retest.

v Trouble is not fixed.

SEFG46P
DISCOMNECT DISCONNECT
B )
Hs.
[[__Ecm__ o] connecTor]] Qi&&)
119
SEFB47P
1S
()
SEFSB60

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and
refest.

h 4

INSPECTION END

COMPONENT INSPECTION

Front heated oxygen sensor heater

Replace front heated oxy-
gen sensor (right bank).

Check resistance between terminais (3 and ().

Resistance: 2.3 - 4.3() at 25°C (77°F
Check continuity between terminals (2) and

Continuity should not exist.

é, @) and @).

If NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface

such as a concrete floor; use a new one.

EC-149
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TROUBLE

DIAGNOSIS FOR DTC P0136

Louver ~7

Holder —\

Zirconia&

tube
SEF406H

Heater pad

Isolation
bearing

Rear Heated Oxygen Sensor (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the

signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The electrical resistance
of ceramic zirconia drastically changes at the ideal air-fuel ratio.
The output voltage of the sensor, depending on its resistance, is

approximately 0 to 1.0V.

Under normal conditions the rear heated oxygen sensor is not used

for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks; Specification'data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
RR 02 SENSOR 0 < Approx. 1.0V
* Engine: After warming up Maintaining engine speed at 2,000 rpm
RA 02 MNTR LEAN < RICH

ECM TERMINALS AND REFERENC

E VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @8 (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
[Engine is running. |
Rear heated oxygen sen- .
56 | W sor L ater warming up sufficiently and engine speed | O - APProximately 1.0V
is 2,000 rpm.
[Engine is running. |
25 B ECCS ground Engine ground
ldle speed

ON BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching time between rich and lean than the front heated
oxygen sensor. The oxygen storage capacity before the three way catalyst causes the longer switching time.
To judge the malfunctions of rear heated oxygen sensor, ECM monitors the sensor’s voltage value and the
switching response during the various driving condition such as fuel-cut.

Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0O136 * An excessively high voltage from the sensor is entered to * Harness or connectors
0707 ECM. (The sensor circuit is open.)

* The maximum and minimum voltages from the sensor are not
reached to the specified voltages.

= It takes more time for the sensor fo respond between rich and
lean than the specified time.

* Injectors

* Rear heated oxygen sensor

* Harness or connectors

(The sensor circuit is shorted.)
* Rear heated oxygen sensor
* Fuel pressure

* |ntake air leaks

EC-150
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)

= (Cont’d)
W AcTivETEST W OVERALL FUNCTION CHECK

FUEL INJECTION 25% This procedure can be used for checking the overall function of the
| ——=——=- MONITOR ======== rear heated oxygen sensor circuit. During this check, a DTC might
ES%S@EM (BPOS) 725rpm not be confirmed.
2 SEN-B1 6.94 1) Start engine and warm it up sufficiently.

RROZSENSOR — Teov 2) Select “FUEL INJECTION” in “ACTIVE TEST" mode,
and select “RR 02 MNTR” as the monitor item with 2
CONSULT.

M _uP ][ DWN ][Qd] 3) Check “RR O2 SENSOR" at idle speed when adjusting
SEF533Q “FUEL INJECTION" to +25%. D

&2

“RR 02 SENSOR” should be above 0.48V at least

— once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least LG

HS. B] once when the “FUEL INJECTION” is -25%.

'o'r'——l OR
L Es(zM J CONNE::TOH | @ 1) Start engine and warm it up sufficiently.
C I 2) Set voltmeter probes between ECM terminals 68 (sen-
L J g /&5 sor signal) and @9 (engine ground). EE
5 ol o : 3) Check the voltage when racing up to 4,000 rpm under E
f(ﬁ_ no load at least 10 times.
c

{(depress and release acceierator pedal as soon as pos- Bl
SEF635P sible) 7

The voltage should be above 0.48V and below 0.43V

at least once during this procedure. BT
If the voltage can be confirmed in step 3, step 4is
not necessary.

4) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position. A,
The voltage should be above 0.48V and below 0.43V
at least once during this procedure.

-01"43
+04"85)

AR 02 SENSOR

' The voltage should be above T
0.48V at least one lime, =

x0.01V

! The voltage should be below
T M . —— 0.43V at least cne time.

09:22

SEF401R

0

[
=

5
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TROUBLE DIAGNOSIS FOR DTC P0136

IGNITION SWITCH
OM or START

Rear Heated Oxygen Sensor (Rear HO2S)

(Cont’d)

EC-RRO2-01

I  Detectable line for DTC

FUSE Refer to .
: . — N O i
15A BLOCK |EL-POWER Non-detectable line for DTC
(/B
B
R/B
REAR HEATED
OXYGEN
SENSOR
L)) L] [ [Lid
R/B W B R
———— JOINT
~ ] CONNECTOR-24
B e R (GID)]
kf_ O
e A T
oS et - et -~ 10 = &
(M4) B
W B R
E____jOo—
| t
d I L L
o E o 8 e
M50
Fioo Ik Fi0Z
W B R
E____jo—
I I
d W
@
W R l I I
[s6] (o7l ﬁ B B
OZSRR O2HRR |gcm
08 ¢
MODULE) JT_ A
D G
Refer to last page (Foldout page).
E%) i2]3]af= AREE
ENNE 111J@ RN EEL ECEEET N CDNCD)
1] 2[s[C]2][5]6]7
AE 101111213141516

101]102[103]104] |105]106{107|
1091110 111[112] |113]114]115
117]118[118|120] [121)122{123

25

32

GY HS.

43

EC-152
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TROUBLE DIAGNOSIS FOR DTC P0136

" A& @

ECM

|o] connecTorl]

56

i‘wﬁ
2

| [E

g

1
Intake rmanifold

collector

Rear Heated Oxygen Sensor (Rear HO2S)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK INPUT SIGNAL CIRCUIT.

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 (2).
Continuity should exist.

4. Check hamess continuity between ECM
terminal &8 (or terminal (2)) and ground.
Continuity should not exist.

If CK, check harness for short.

NG

OK

v

Loosen and retighten engine ground
sCrews.

"

Check the following.

"1 ® Hamess connectors

D, @

® Harness connectors

(),
If NG, repair harness or
connectors.

SEF710R|

CHECK GROUND CIRCUIT. NG | Gheck the following.
1. Turn ignition switch “OFF”. | ® Harness connegtors
2. Disconnect ECM hamess connector. (Fis),
3. Check harness continuity between termi- ¢ Harness connectors
nal (3) and engine ground. D),
Continuity should exist. * Harness for open or short
If OK, check harness for short. between rear heated oxy-
OK gen sensor and ECM
If NG, repair harness or
connectors.
Y
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
+ Trouble is not fixed.
NG

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

retest.

b

OK

INSPECT!

ION END

EC-153

R Replace rear heated oxy-
" | gen sensor.

MA

EM

LG

FE

CL

R,

ST

RS

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

The ECM performs ON/OFF control of the rear
heated oxygen sensor heaters corresponding to the
engine speed.

ECM
(ECCS
control
module}

Rear
| heated oxy-

OPERATION

gen sensor
heater

Engine speead rpm

Rear heated oxygen sensor

heaters
Above 3,600 OFF
Below 3,600 ON

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION

SPECIFICATION

* Engine speed: ldle

ON

RR O2 HEATER
* Engine speed: Above 3,600 rpm

OFF

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @9 (ECCS ground) with a voltmeter.

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC voltage)

NO.

|Engine is running.]
0-0.5v
. o Rear heated oxygen sen- Engine speed is below 3,600 rom.
sor heater [Engine is running.] BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 - 14v)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble Malfunction is detected when ....

Check kems

Code No. {Possible Cause)
PO141 * The current amperage in the rear heated oxygen * Harness or connectors
0902 sensor heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is

{An improper voltage drop signal is sent to ECM
through the rear heated oxygen sensor heater.)

open or shorted.)
* Rear heated oxygen sensor heater

EC-154
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

¥r MONITOR e No FaL [] PROCEDURE
CKPS'RPM (POS)  672rpm @ 1)} Turn ignition switch “ON” and select “DATA MONITOR"
mode with CONSULT.

2) Start engine and run it at least 5 seconds at idle speed. @]
OR

) Start engine and run it at least 5 seconds at idle speed.

) Turn ignition switch “OFF” and wait at least 5 seconds. {4,

)

)

Start engine and run it at least 5 seconds at idle speed.
Select “Mode 37 with GST.
SEF585Q OR Eli

| RECORD

@ 1) Start engine and run it at least 5 seconds at idie speed.

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

then turn “ON”. LG

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

¢  When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test _
Mode Il) because GST cannot display MODE 7 (1st trip FE
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode Il) is recommended.

EL
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

EC-RRO2/H-01

IGNITION SWITCH
ON or START
T Refer to I . Detectable fine for DTG
15A QECS)(%K EL-POWER. m—  Non-detectabie line for DTG
(J/B)
1
[Edles
R/B
REAR HEATED
OXYGEN
SENSOR
[ [ A (| A (L]
R/B W B R
- JOINT
< ] CONNECTOR-24
' e F108
1. _[@—
W B R |_||
B1 1 ]
[ e A | = A
8
w B R
) il
Q. |Je—
W B R
(i450) M58
(i)l R
102
W B R
B N
k1. |e
w : 111
[56] o7l i‘ B B
D25RA OZHRR |gcom ._I
EonTROL
MODULE} J__ .
Fio1 5
Refer to last page {Foldout page).
< %) 12]alafe sla]v7]e
IEH KN KB EN R F{;?(s o[1oli1 1213i14|15|1617181920 &D. WD
(T2
1[ef3]==l4][sl6]7
M
AEEHEERER GB
101[102]103{ 1041 [108]106[107{108} 25
100[110[111{112f [118]114f115[11g 32 1o
117[118[119]120] [121]122[123[124 43 ay H.S.

EC-156
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEFGS1T
E DISCONNECT
1s. E
ab _
@
D © ?ﬂﬁ
) SEF376T
[B]

[r—

EcM  |9{connecToR||

107

[O]

® |

E DHSCONNECT
A€
|
\4 |

SEF655T|

Y
" CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". Tl ® 15A fuse
2. Disconnect rear heated oxygen sensor * Harness for open or short
harness connector. between rear heated oxy-
3. Tum ignition switch “ON”. gen senscr and fuse
4, Check voltage between terminal & and If NG, repair harness or
ground. connectors.
Voltage: Battery voltage
lOK
B
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. * Harmess connectors
2. Disconnect ECM harness connector. (B,
3. Check harness continuity between termi- * Harness connectors
nal 1) and ECM terminal (167). (M50,
Continuity should exist. * Harness for open or short
If OK, check hamess for short. between ECM and rear
OK heated oxygen sensor
If NG, repair harness or
connectors.
¥
CHECK COMPONENT NG

(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION” on
next page.

h 4

OK
Y

Disconnect and reconnect hameass 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.

INSPEGTION END

EC-157

Repiace rear heated oxy-
gen sensor.

14,

EM

LG

FE

A

EL
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TROUBLE DIAGNOSIS FOR DTC P0141

-

SEF378T)

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 - 4.3() at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@i D @ @ -
@and D. @, @
if NG, replace the rear heated oxygen sensor.

CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (18.7 in) onto a hard surface

such as a concrete floor; use a hew one,

EC-158
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TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)
(Left bank)

COMPONENT DESCRIPTION

The front heated oxygen sensor (left bank) is placed into the front @)
tube (left bank). It detects the amount of oxygen in the exhaust gas
\ compared to the outside air. The front heated oxygen sensor (left
bank) has a closed-end tube made of ceramic zirconia. The zirco- A
nia generates voltage from approximately 1V in richer conditions to
Isolation ﬂ;:ma 0V in leaner conditions. The front heated oxygen sensor {left bank)
bearing seraoed|  Signal is sent to the ECM. The ECM adjusts the injection pulse [
duration to achieve the ideal air-fue! ratio. The ideal air-fuel ratlo
occurs near the radical change from 1V to OV.

Holder Louver—

Heater pad

LG

-

Qutput voltage V. [v]
m

4] 1
Rich =e-— Ideal ratlioc —— Lean
Mixture ratio @'LL
SEF288D

CONSULT REFERENCE VALUE IN DATA MONITOR MODE ,

_ - MT

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
AT

FR O2 SEN-B2

.................................. 0 - 0.3V « Approx. 0.6 - 1.0V

FR O2 SEN-B1

* Engine: After warmin Maintaining engi d at 2,000 ' FA

FR O2 MNTR-B2 g gup intaining engine speed a PM | EAN < RICH -

Changes more than 5 times _

FR Q2 MNTR-B1 ) during 10 seconds. -
ECM TERMINALS AND REFERENCE VALUE BR
Remarks: Specification data are reference values, and are measured between each terminal and @9 (ECCS ground) with a voltmeter.

TER-
WIRE DATA a7

MINAL COLOR ITEM CONDITION (DG voltage)

NO.
Front heated Oxygen sen- Engine is running.J ﬁg
50 W sor (Right bank} . o ) 0 - Approximately 1.0V
51 w Front heated oxygen sen- f\fter warming up sufficiently and engine speed | (periodically change)
sor (Left bank) is 2,000 rpm. BT
' [Engine is running.|
25 B ECCS ground Engine ground "
Idle speed [H&
EL
DX
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TROUBLE DIAGNOSIS FOR DTC P0150

ON BOARD DIAGNOSIS LOGIC

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

Diagnostic Trouble

Malfunction is detected when ...

Check tems

Code No. (Possible Cause)
PG150 * An excessively high voltage from the sensor is entered to * Hamess or connectors
0303 ECM. (The sensor circuit is open or shorted.)

* The voltage from the sensor is constantly approx. 0.3V. * Front heated oxygen sensor (left bank)
* The maximum and minimum voltages from the sensor are not | ® Fuel pressure
reached to the specified voltages.
= |t takes more time for the sensor to respond between rich and | ® Intake air leaks
lean than the specified time.

® Injectors

CKPS+RPM (POS) 2137rpm
MAS AIR/FL SE 1.6V
COOLAN TEMP/S 84°C
FR O2 SEN-B2 0.37v

FR 02 MNTR-B2 LEAN

INJ PULSE 2.6msec

¥ MONITOR ¥ NO FAL L]

P!
| RECORD

SEF&26P

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the
front heated oxygen sensor circuit. During this check, a DTC might
not be confirmed.

1)
2)
3)
4)
5)

Start engine and warm it up sufficiently.

Select "MANU TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FR 02
SEN-B2” and “FR 02 MNTR-B2".

Hold engine speed at 2,000 rpm under no load during
the following steps.

Touch “RECORD” on CONSULT screen.

Make sure of the following.

“FR 02 MNTR-B2” in “DATA MONITOR” mode
changes from "RICH” to “LEAN” to “RICH” 5 times in
10 seconds.

5 times (cycles} are counted as shown below:

cycle| 1|2 |3|4]|5]
FR O2 MNTR-B2 R-L-R-L-R-L-R-L-R-L-R

R = “FR O2 MNTR-B2”, “RICH”

L =“FR O2 MNTR-B2", “LEAN”

“FR 02 SEN-B2” voitage goes above 0.6V at least
once.

“FR O2 SEN-B2” voltage goes below 0.35V at least
once.

The voltage never exceeds 1.0V.

EC-160
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TROUBLE DIAGNOSIS FOR DTC P0150

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

2B
os B |8
751 (posy R o
{(rpm} v . Maxirmum &
0913 2050  0.18 S0 N A « Maximum voltage
gg“é ; ggsg 0.18 T B R should be over 0.6V
09" > 018 oo e ' Vo o at least one time. WG
07 2037 0.8 =g . &,
09'05 2087  0.18 o . o .
0903 2060 0.23 y Ll o T P -erlinir;:jut;n \g)ltageo a5y
09"01 2012 0.43 T . c . v P should be betow 0. J
= 5 d ~ ~ v . at least one time. i
| GRAPH s Minimum SEF628P
LG
FE
GL
OR
thd S @ 1) Start engine and warm it up sufficiently. MIT
Hs N\ % 2) Set voltmeter probes between ECM terminal 61 (sensor
= = & signal) and @5 (engine ground). .
|L_ECM __ [ CONNECTOR]| 3) Make sure of the following with engine speed held at Al
S %, 2,000 rpm constant under no lcad.
@!' * Malfunction indicator lamp goes on more than 5 times B
@ within 10 seconds in Diagnostic Test Mode I (FRONT "
RS HEATED OXYGEN SENSOR MONITOR).
) Cf@_H * The maximum voltage is over 0.6V at least one time. .,
¢ The minimum voltage is below 0.35V at least one time.
SEFe27P » The voltage never exceeds 1.0V.
BR
§T
BT
EL
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TROUBLE DIAGNOSIS FOR DTC P0150

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

EC-FRO2LH-01

IGNITION SWITCH

ON ar START
! - Detectable line for DTC
Refer to i :
154 FUSE EL-POWER e Non-detectable line for DTC
BLOCK '
(J/B)
|
L]
R/B
FRONT
HEATED
OXYGEN
SENSOR
LH
F28
||3|| ]1}t ]|2!|
R/B L W JOINT CONNECTOR-24
(o P
+ | |
| |
| |
| |
| i
1 1
Fa6 1 1 I_J ll_—l.'“l_l
[ | B
E13 I |
| |
| |
* | i
| I
| 1
o 4 \
| !
| |
) |
[ |
| |
| |
Te —
L w B B B
G |
O2HFL  025FL | gom ®
(ECCS
CONTROL
MODULE) —_L =
Refer to last page (Foldout page).
_ p = N E106
1121544 Fi08
“E’ @6?8)% 0 2 R N s

1011102¢103{104] |105]106{107[108]
109 110111112 |113{114]115(116
718 1s20f [121f122]125124

H.S.

SEF563T
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TROUBLE DIAGNOSIS FOR DTC P0150

Front heated oxygen
sensor harness -

=
SEF276P

DISCONNECT
€

[[_ecm__[o] connector]
51

& GISCONNECT
A€

o
95D)

]

!

SEF629P

Front Heated Oxygen Sensor (Front HO2S)

(Left bank) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

,

CHECK INPUT SIGNAL CIRCUIT.

1. Tum ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
(left bank) hamess connector and ECM
harness connector.

3. Check harness continuity between ECM
terminal &) and terminal 2).
Continuity should exist.

4. Check harness continuity between ECM
terminal &1 (or termina! (2)) and
ground.

Continuity should not exist.

NG

¥

OK
Y

Loosen and retighten engine ground
SCrews.

B :

Repair harness or connec-
lots.

Engine ground
l :

!
Intake manifold
Kcollector

SEF539P
B scrivetesT B [
SELF-LEARN B1 :100%
CONTROL B2 : 100%
—z=z====x MONITOR ========
CKPS-RPM (REF} 812rpm
COOQLAN TEMP/S 93°'C
FR 02 SEN-B1 0.91V
FR 02 MNTR-B1 102%
I CLEAR I
SEF618P

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 self-learning control
coefficient by touching
“CLEAR".

4. Wait at least 10 minutes at idle
speed.

Are the DTCs P0174, PO175
detected? Is it difficult to start
engine?

OR

Yes

2. Turn ignition switch "OFF”.

3. Disconnect mass air flow sensor
harness connector, and restart
and run engine at least 3 sec-
onds at idle speed.

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

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode 1.

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

7. Wait at least 10 minutes at idle
speed.

Are the DTCs 0209, 0210
detected? Is it difficult to start
engine?

. J,No
®

EC-163

Go to “TROUBLE DIAG-
NOSIS FOR DTC P0174,
PO175".

(See page EC-184, 179.)

i,

A

E

LG

Fil

3R
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TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)
(Left bank) &gont’d)

'

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

, Trouble is not fixed.

retest,

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harmess connector and

NG

OK
¥

INSPECTION END

EC-164

Replace front heated oxy-
gen sensor {left bank).
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TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Left bank)
SYSTEM DESCRIPTION

ECM Front @l
i ECCS heated oxy-
i Engine speed ( > Y
Crankshaft position sensor (POS) » control gen sensor
module} heaters BA,
The ECM performs ON/OFF control of the front OPERATION b
heated oxygen sensor heaters corresponding to the
engine speed Engine speed rpm Front heated oxygen sensor
g ) heaters LG
Above 3,600 (A/T models) or OFF
4,000 (M/T models)
Below 3,600 (A/T models) or ON
4,000 (M/T models)
F&
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values. GL
MONITOR ITEM CONDITION SPECIFICATION
FR O2 SEN HTR-B1 { « Engine speed: Idfe ON MT
FHOZSENHTnaz * Engine speed: Above 3,600 rpm (A/T models) or 4,000 rpm {M/T models) OFF
AT
ECM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values, and are measured between each terminal and @9 (ECCS ground) with a voltmeter.
FA
TER- | wire DATA ;
MINAL | . Or ITEM CONDITION (DC voltage)
NO. R,
|Engine is running.|
Engine speed is below 3,600 rpm (A/T mod- 0-0.5v B2
i1 L Front heated oxygen sen- els} or 4,000 rpm (M/T modals).
sor heater (Ieﬂ bank) |Engine is running.’
B BATTERY VOLTAGE ST
Engine speed is above 3,600 rpm (A/T mod- (11 - 14v)
els) or 4,000 rpm (M/T models).
RS
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o Check Items BT
Code No. Malfunction is detected when ... (Possible Cause)
P0155 * The current amperage in the front heated oxygen * Harness or connectors ua
1001 sensor heater (Left bank) circuit is out of the normal (The front heated oxygen sensor heater circuit is e
range. open or shorted.)
{The improper voltage drop signal is entered to ECM | ® Front heated oxygen sensor heater {Left bank) =l
through the front heated oxygen sensor heater.) ’
)
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TROUBLE DIAGNOSIS FOR DTC P0155

¥r MONITOR  Yr No FAlL [ ]

CKPSsRPM (POS)

672rpm

RECORD

SEF588G

Front Heated Oxygen Sensor Heater (l.eft bank)

(Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

OB

Turm ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.

Start engine and run it at least 5 seconds at idle speed.
OR

Start engine and run it at least 5 seconds at idle speed.
Turn ignition switch "OFF” and wait at least 5 seconds.
Start engine and run it at least 5 seconds at idle speed.
Select “MODE 3” with GST. _

OR

3)

Start engine and run it at least 5 seconds in idle condi-
tion.

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

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

*  When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode ) hecause GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode Il is recommended.

EC-166
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TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Left bank)

(Cont’d)
EC-FO2H-L-01
IGNITION SWITGH
ON or START @l
| |
] FUSE Refer to
BLLJSCK EL-POWER. m : Dcicctabie line for DTG
(JiB) m—— : Non-datectable line for DTC (4
] 1
EED
R/B Bl
FRONT Lo
HEATED

OXYGEN

SENSOR

LH £C
Fo8

[
I
| GL
! JOINT
: CONNECTOR-24
: G WA
|
I
I [ |
LI d :
: : AT
I
I
I FA
1
!
I
I 4 Y Ra
I
I
~l-e —1 BA
L w B B B
121 =3l |
OZHFL  025FL | pom .__I ST
(ECCS
CONTROL L
MODULE) = =
Fi8 F1g RS
BT
) Refer to last page (Foldout page).
— =S
AIBEC G G
(IE \‘3678}% |1|11111|1fg . HA
EL
s0af104] [1ashioe]to7f10g) IEIEE 4]
518]7
sujrezf [ugfualuslitg) L porbl i
najredf [retfredfiesfied Feigiome

SEF564T
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TROUBLE DIAGNOSIS FOR DTC P0155

CFront heated oxyge

senser harness

Front Heated Oxygen Sensor Heater (Left bank)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK POWER SUPPLY.

1. Disconnect front heated oxygen sensor
(left bank} harness connector.

2. Turn ignition switch “ON”.

3. Check voltage between terminal (3) and

NG

"] ®* Hamess connectors

Check the following.

), EB)

* 15A fuse
¢ Harness for open or short

ground. betwesn front heated
DISCONNEGT Voltage: Battery voltage oxygen senscr and fuse
i E@ OK If NG, repair harness or
15. connectors.
™
Cilz]3 E
¥
CHECK GROUND CIRCUIT. NG Repair harness or connec-
] 1. Turn ignition switch "OFF”. "| tars.
@ 2. Disconnect ECM harness connector.
3. Check harness continuity between termi-
@ O nal () and ECM terminal (321).
}“ﬁ = Continuity should exist.
SEFG46P If OK, check hamess for short.
OK
E:] ) DISCONNECT Y
Eé} sscomeer | | CHECK COMPONENT NG | Replace front heated oxy-
. ' {Front heated oxygen sensor heater). | gen sensor {left bank).
|| ECM |O| CONNECTOR" 18. Eé:}' Refer to “COMPONENT INSPECTION”
2 (Tﬁ?) below.
J' OK
Disconnect and reconnect harrness connec-
tors in the circuit. Then retest.
@@ v Trouble is not fixed.
SEFs49P| } Check ECM pin terminals for damage or

b, (%

DWSCONNECT

Gl

SEF586G

the connection of ECM harness connector.
Reconnect ECM hamess connector and

retest.

INSPECTION END

COMPONENT INSPECTION

Front heated oxygen sensor heater

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

Check continuity between terminals @ and ), @) and 2.
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-168
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Right bank)
(Lean side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large {The actual mixture ratio is too lean.}, the pja
ECM judges the condition as the fuel injection systern malfunction and light up the MIL (2 trip detection logic).

3

&

ECM ET
Density of oxygen in exhaust gas (ECCS , :
Front heated oxygen sensors - - - - » Injectors
{Mixture ratio feedback signal) control
module) L&
Diagnostic Trouble o Check ltems
Malfunct detected when ...
Code No. afunclion 15 detected when (Possible Cause)
PO171 s Fuel injection system does not operate properiy. # Intake air leaks
0115 ¢ The amount of mixture ratio compensation is too large. (The | * Front heated oxygen sensor (right bank)  F&
mixture ratio is too lean.) * [njectors (right bank)
* Exhaust gas leaks
* Incorract fuel pressure GL
* |Lack of fuel
* Mass air flow sensor -
T
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values. AT
MONITOR ITEM CONDITION SPECIFICATION
FR O2 SEN-B2 =5
.................................. 0 - 0.3V « Approx. 0.6 - 1.0V T
FR Q2 SEN-B1
* Engine: After warming up Maintaining engine speed at 2,000 rpm
FR 02 MNTR-B2 LEAN <> RIGH B8
.................................. Changes mcre than 5 times AU
FR O2 MNTR-B1 during 10 seconds.
AF ALPHA-B2 BR
.................................. * Engine: After warming up Maintaining engine speed at 2,000 rpm | 54 - 155% =
A/F ALPHA-B1
ST
RS
BY
0 DIAGNOSTIC TROUBLE CODE CONFIRMATION HA
B acTiveTEST B PROCEDURE (Overall)
SELF-LEARN B1:100% 1) Start engine and warm it up sufficiently. BL
CONTROL B2:100% 2) Turn ignition switch “OFF” and wait at least 5 seconds.
======== MONITOR ======2== 3) Turn ignition switch “ON” and select “SELF-LEARN
CKPS+RPM (POS) Grpm CONTROL” in “ACTIVE TEST” mode with CONSULT. {gi¢
COOLANTEMP/S 83'C 4) Clear the self-learning control coefficient by touching
FR O2 SEN-B1 0.01v “CLEAR”.
FRO2 MNTH-B1m 100% 5) Select "DATA MONITOR” mode with CONSULT.
CLEAR
BEF5830
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TROUBLE DIAGNOSIS FOR DTC P0171

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

8) Start engine again and wait at least 10 minutes at idle
speed.
The 1st trip DTC P0171 should be detected at this
stage, if a malfunction exists.

7) If it is difficult to start engine at step 6, the fuel injection
system has a malfunction, tco.

Crank engine while depressing accelerator pedal. If engine

starts, go to “DIAGNOSTIC PROCEDURE”. If engine does

not start, check exhaust and intake air leak visually again.

OR

Ssensor harness
P

Mass air flow

|

SEF649T]

1} Start engine and warm it up sufficiently.

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

3) Disconnect mass air flow sensor harness connector.
Then restart and run it 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 il (Self-diagnostic
results)” with ECM. Make sure 1st trip DTC 0102 is
detected.

7) Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode II to Diagnostic Test Mode |.

8) Perform “Diagnostic Test Mode Il (Self-diagnostic
resulis)” with ECM. Make sure DTC 0505 is detected.

9) Start engine again and wait 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 8, the fuel injection
systemn also has a malfunction.

Crank engine while depressing accelerator pedal. If engine

starts, go to “DIAGNOSTIC PROCEDURE". If engine does

not start, check exhaust and intake air leak visually again.

EC-170
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TROUBLE DIAGNOSIS FOR DTC P0171

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

BATTERY - -
IGNITION SWITCH EC FUELRH 01
| ON or START A
20A Refer to EL-POWER. T Gl
Refer to
15A | FUSE  TE[-POWER,
H S
WU . B} A
L It
w,t.pU I__“TIS_I . Detectable line for DTG
—  Non-detectable line for DTC )
B
START IGNITION
SWITCH
Acc‘.~ R @b, LG

m
™~
]
[l

|
B/R
= R/B
A II 3 Il (;M
FRONT HEATED ok
gXYGEN SENSCR
H
¥ iy
[ | 1 2 -
® ® ] 2]
1 [ l Ly w JOINT
R R R (__ - CONNECTOR-24 BT
'_l_l | (GID)
2 Il Iz -
[2] INJECTOR [z] INJECTOR 21 INJECTOR : :
é NO.1 é NO.3 é NO.5 | | | BA,
I T Kl ]
L] (5N (0] L ! n
A/B R/Y LA i ] + B
| | \
I i
F131 I | BE
I | --------- | I ------- { i I —F 1 (=X i)
R/B @D RiY Lw (| I'—|
[i0z] fiod] [

pd
—
E
iy
=
[
*
&)
4

i B B B
LY | &ar
% = B o—I l
1 1

J45 C2HFR 025FR &

ECM (ECCS CONTROL MODULE)
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TROUBLE DIAGNOSIS FOR DTC P0171

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

DIAGNOSTIC PROCEDURE

INSPECTION START

L4
CHECK EXHAUST AIR LEAK. NG‘ Repair or replace.
Start engine and run it at idle. Listen for an "
exhaust air leak before three way catalyst.
l’ OK
SEF099P
NG

CHECK FOR INTAKE AIR LEAK. .| Repair or replace.
Start engine and run it at idle. Listen for an
intake air leak after the mass air flow sen-

SOf.

/
Front heated
oXygen sensor
// harness
connector
%

OK

E Y

CHECK FRONT HEATED OXYGEN SEN-
SOR (RIGHT BANK).

A 1. Turn ignition switch “OFF".

Intake manifold 2. Disconnect front heated oxygen sensor

sollector / (right bank) harness conneclor and ECM
harness connector.
SEF265P| | 3.
DISCONNECT
. 4-

Check harness continuity between ECM
@E@

NG Repair harness or connec-

tors.

terminal &g and terminal &)

Continuity shouid exist.

Check harness continuity between ECM
terminal g (or terminal 2)) and ground.
Continuity should not exist.

If OK, check harness for short.

¢OK

. CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
@ (Refer to page EC-26.)
= 2. Install fuel pressure gauge and check
fuel pressure.
SEF617P At idle:
Approx. 235 kPa
{2.4 kgicm?, 34 psi)
LN = A few seconds after ignition switch is
Mass air flow fg’ 1 turned OFF to ON:
V" sensor harness { & Approx. 294 kPa
connector@ N\ (3.0 kg/em?, 43 psi)

\\ lOK

. DISCONNECT

[ ecm MCONNECTOR”
50

NG‘ Check fuel pump and cir-

7| cuit. (See page EC-360.)

&

CONNECT

NG

CHECK MASS AIR FLOW SENSOR.

Check connectors for

Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.

OR

Check “mass air flow” in MODE 1

with GST.

2.0 - 6.0 g-m/sec: at idling

7.0 - 20.0 gm/sec: at 2,500 rpm
OR

Check voltage between terminal (1)
and ground.

{Engine is warmed-up sufficiently)
1.0 - 1.7V: at idling

1.5 - 2.1V: at 2,500 rpm

¥ OK
®

EC-172

rusted terminals or ioose
connections in the mass air
flow sensor circuit or engine
grounds.

{See page EC-104.)
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TROUBLE DIAGNOSIS FOR DTC P0171

B acnveresTH O

¥ %k k POWER BALANCE * %%
MONITOR
CKPS» RPM (POS)
MAS AIR/FL SE
IACV-AACN

EN2]3][4]
R R

e o et s

= o

B825rpm
1.53V
20 step

by

TEST
START

SEFB30P

@ &)

At idle

Suitable tool

MEC703B

Fuel Injection System Function (Right bank)

(Lean side) (Cont’d)
®

n l

CHECK FUNCTION OF INJECTORS
{RIGHT BANK).

1. Install all parts removed.

2. Start engine.

3. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circuit pro-

speed drop.
OR

NG

Parform TROQUBLE DIAG-

Listen to each injector operating
sound.

Clicking noise should be
heard.

duces a momentary engine
®-

OK

Y

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

vehicle.

1. Tum ignition switch “OFF"".

2. Disconnect injector harness connectors
on left bank.

3. Remove injector gallery on right bank.
(See page EC-27.)
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connactors on right
bank should remain connected.

SEF585Q

l

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”. (See page
EC-353.)

Repair harness or connec-
tors.

1. Disconnect all ignition coil hamess con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG

Replace injectors from

¢0K

Check ECM pin terminals for damage or
the connection of ECM harnass connector.
Reconnect ECM harness connecior and

retest.

INSPECTION END

EC-173

| which fuel does not spray
out.

(4

E
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

ECM
Density of oxygen in exhaust gas (ECCS .
Front heated oxygen sensors - - - > » Injectors
(Mixture ratio feedback signal) control
module}

Dlaggc;zt;c;;?uble Malfunction is detected when ... (PS:;S; I:;e::;e)
PO172 * Fuel injection system does not operale properly. s Front heated oxygen sensor (right bank)
0114 ® The amount of mixture ratio compensation is too large. (The | * Injectors (right bank)

mixture ratio is too rich.) * Exhaust gas leaks
* Incorrect fusl pressure
® Mass air flow sensor

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
FR O2 SEN-B2
.................................. 0 - 0.3V « Approx. 0.6 - 1.0V
FR 02 SEN-B1
« Engine: After warming up Maintaining engine speed at 2,000 rpm
FR 02 MNTR-B2 LEAN « RICH
.................................. Changes more than 5 times
FR 02 MNTR-Bt during 10 seconds.
A/F ALPHA-B2
.................................. * Engine: After warming up Maintaining engine speed at 2,000 rpm | 54 - 155%
A/F ALPHA-BA
] DIAGNOSTIC TROUBLE CODE CONFIRMATION
B acTiveresT B PROCEDURE (Overall)
SELF-LEARN B1 me:/" 1) Start engine and warm it up sufficiently.
__CONTROL B2:100% B/ 2) Tum ignition switch “OFF” and wait at least 5 seconds.
'ERE;F?FTMMSQ'STOR R 3) Turn ignition switch “ON” and select “SELF-LEARN
(POS) P CONTROL” in "ACTIVE TEST” mode with CONSULT.
COOLAN TEMP/S 93¢ 4) Clear the self-learning control coefficient by touching
FR 02 SEN‘B1 O-QV HCLEAR!’A
FROZMNTREBI,  100% 5) Select “DATA MONITOR" mode with CONSULT.
[ CLEAR
SEF582Q

EC-174



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich side) (Cont'd)
6) Start engine again and wait at least 10 minutes at idle
speed.
The 1st trip DTC P0172 should be detected at this
stage, if a malfunction exists.
7) Ifitis difficult to start engine at step 6, the fuel injection
system has a malfunction, too.
If engine does not start, remove ignition plugs and check for g4
fouling, etc.

CR

ER

1) Start engine and warm it up sufficiently.

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

3) Disconnect mass air flow sensor harness connector.
Then restart and run it at least 3 seconds at idle speed.

-Mass air flow 4) Stop engine and reconnect mass air flow sensor har-

/ysensor harness ness connector.

g oonrester 5) Turn ignition switch “ON”.

8) Perform “Diagnostic Test Mode Il (Self-diagnostic gE
results)” with ECM. Make sure 1st trip DTC 0102 is
detected.

7) Erase the 1st trip DTC 0102 by changing from Diagnos- L
tic Test Mode Il to Diagnostic Test Mode L.

8) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected. [T

9) Start engine again and wait at least 10 minutes at idle
speed.
The 1st trip DTC 0114 should be detected at this stage, A
it a malfunction exists.

10) If it is difficult to start engine at step 8, the fuel injection

system also has a malfunction. FA
If engine does not start, remove ignition plugs and check for
fouling, etc. .
BRR
ST
RS
BT
A
EL
[
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich side) (Cont’d)

BATTERY - -
IGNITION SWITCH EC FUELRH 01
| ON or START
Ref -POWER. X
F0A efer to EL-PO 1 Befer to
m 15A ELI.JCS)EK EL-POWER.
-34
WiPU | ey
L 1
W/.F'U |_1IT|S_| I : Detectable line for DTC
l—r!_,,l—l R/B e © Non-deteciabls line for DTC
7
OFF START | 1GNITION
SWITCH
ACC“ ON R/B e
L] [o]
LI_I l_l'-l F36
B/R

R/B
R/|B
3l

.{E}_

|
BR
T E&D
FRONT HEATED
ngeEN SENSOR
H
u F1a]
n [1] 2]
o o = L=
] ] l Al w JOINT
R R R K,_ . CONNECT OR-24
[—l—l l—l—l l-l-’ H Ee)
2 2 2 -
[Z] INJECTOR [2] INJECTOR [2] INJECTOR : :
NG 1 NO.3 NO.5 ' | [ |
é é é | | L]
1 1 1 | |
A K8 KN ] s
R/B RAY LW I I
I I \
I I
| |
L2y | |
RIY C

’Jj Ly W

O2ZHFR 025FR \

=
o
H
=
=
=
F
[
=
[
*
o

I @—o
L.
| —

T
—_
(2]
&
iy
«

ECM (ECCS CONTROL MODULE)
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TROUBLE DIAGNOSIS FOR DTC P0172

SEF0g9P

—
Front heated
oxygen sensor

harness
connector
Y

{Intake manifold
collector /

??/

N

SEF265P
E . DISCONRECT i:lrscow cT
|I ECM IOJ_ONNECTOH—” azo
50
SEF617P|
C
.anchr ’{A \\ =
E} Mass air flow f )

‘:\P

SEF650T|

Fuel injection System Function (Right bank)

(Rich side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSFECTION START

l

CHECK FOR EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-

NG

lyst.
i OK
E

N Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR (RIGHT BANK).

1. Tumn ignition switch “QFF”.

2. Disconnect front heated oxygen sensor
{right bank) harness connector and ECM
harness connector.

3. Check harness continuity between ECM
terminal &9 and terminal 2
Continuity should exist.

4. Check harness continuity between ECM
terminal &) (or terminal (&) and ground.
Continuity should not exist.

If OK, check hamess for shert.

NG

lOK

Repair harness or connec-
tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
(Refer to page EC-26.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kgicm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/em?, 43 psi)

NG

OK

ﬁ

Y

.| Check fuel pump and cir-
| cuit. (See page EC-360.)

CHECK MASS AIR FLOW SENSCR.
Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.
OR

NG

h 4

Check “mass air flow" in MODE 1
with GST.

2.0 - 6.0 g'm/sec: at idling

7.0 - 20.0 g-m/sec: at 2,500 rpm

=] |

)

OR
Check voltage between terminal (1)
and ground.
(Engine is warmed-up sufficiently)
1.0 - 1.7V: at idling

1.5 - 2.1V: at 2,500 rpm

vOK
®

EC-177

Check connectors for
rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

{See page EC-104.)

(o]

T
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function {Right bank)

m m CONNECT (RiCh Side) (Cont’d)
HAE B ®
[ Ecm__jol connector]
02,104,106 E]
J02,104.108,
CHECK INJECTCRS (RIGHT BANK). NG | perform TROUBLE DIAG-
1. Turn ignition switch “ON". | NOSIS FOR NON-DE-
2. Check voltage between ECM terminals TECTABLE ITEMS,
Cinz), (o), and ground with “Infectors”. (See page
CONSULT or tester. EC-353.)
D O J Battery voltage should exist. Repair harness or connec-
" sersssq| | 3- Tum ignition switch “OFF”. tors.
oK

¥
Remove injector assembly.
(See page EC-27.)
Keep fuel hose and all injectors connected
to injector gaflery.

v

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

Y

1. Disconnect all injector haress connec-  [2"PS | Replace the injectors from
tors. which fuel is dripping.

A

2. Disconnect all ignition coil harness con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

'L Does not drip.

Check ECM pin terminals for damage or
the connection of ECM hamess connector.
Reconnect ECM harness connector and
retest.

\d
INSPECTION END

EC-178



TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)
(Lean side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learing Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratic based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratic is too lean.), the s
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

ECM e
Density of oxygen In exhaust gas (ECCS . ’
Front heated oxygen sensors - - - » » Injectors
(Mixture ratio feedback signal) control
module) e
Diagnostic Trouble o ' ' Check ltems
Ifunction i when .., .
Code No. Malfunction is detected whe (Possible Cause}
PO174 * Fuel injection system does not operate properly. * |ntake air leaks
0210 * The amount of mixture ratio compensation is too large. (The | ® Front heated oxygen sensor (left bank) FE
mixture ratic is too lean.) * Injectors (left bank)
* Exhausl gas leaks
¢ Incorrect fuel pressure CL
¢ | ack of fuel
* Mass air flow sensor
BT
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values. AT
MONITOR ITEM CONDITION SPECIFICATION
FR Q2 SEN-B2 BA
.................................. 0 - 0.3V <> Approx. 0.6 - 1.0V b
FR 02 SEN-B1
* Engine: After warming up Maintaining engine speed at 2,000 rpm
FR 02 MNTR-B2 LEAN < RICH B
.................................. Changes more than 5 times A
FR 2 MNTR-B1 during 10 seconds.
A/F ALPHA-B2 BE
.................................. * Engine: After warming up Maintaining engine speed at 2,000 pm | 54 - 155% el
A/F ALPHA-B1
8T
RS
BT
H
EL
(D3

EC-179 347



TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)

(Lean side) (Cont’'d)

W sorveresT @ L DIAGNOSTIC TROUBLE CODE CONFIRMATION
SELF-LEARN B1:100% PROCEDURE (Overall)

__EQE'ITC_)LMOMTOR o 1) Start engine and warm it up sufficiently.

T CKPS'RPM (POS)  Orpm | 2) Turn ignition switch “OFF” and wait at least 5 seconds.
COOLAN TEMP/S 03" ¢ 3) Turn ignition switch “ON” and select “SELF-LEARN
FR 02 SEN-B2 0.01V CONTROL” in “ACTIVE TEST"” mode with CONSULT.
FR 02 MNTR-B2 100% 4) Clear the self-learning control coefficient by touching

Iy “CLEAR”.
|  CLEAR 5) Select “DATA MONITOR” mode with CONSULT.
SEF585Q B) Start engine again and wait at least 10 minutes at idle

speed.

The 1st trip DTC P0174 should be detected at this
stage, if a malfunction exists.

7) Ifitis difficult to start engine at step 6, the fue! injection
system has a malfunction, too.

Mass air flow

[Isensor harness Crank engine while depressing accelerator pedal. If engine

/5 connector starts, go to “DIAGNOSTIC PROCEDURE”. If engine does

not start, check exhaust and intake air leak visually again.
OR

1) 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 it at least 3 seconds at idle speed.
4y Stop engine and reconnect mass air flow sensor har-
ness connector.

5) Turn ignition switch “ON".

6) Perform Diagnostic Test Mode Il (Self-diaghostic
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 Il to Diagnostic Test Mode |.

8) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.

9) Start engine again and wait at least 10 minutes at idle
speed.

The 1st trip DTC 0210 should be detected at this stage,
if a malfunction exists.

10) If it is difficult to start engine at step 8, the fuel injection
system also has a malfunction.

Crank engine while depressing accelerator pedal. If engine

starts, go to “DIAGNOSTIC PROCEDURE". If engine does

not start, check exhaust and intake air leak visually again.

EC-180



TROUBLE DIAGNOSIS FOR DTC P0174

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

BATTERY - -
IGNITION SWITCH EC-FUELLH-01
1 ON or START
30A Refer to EL-POWER. ¥ @l
Refer to
15A EECS)(E:‘K EL-POWER.
WPy WB) mmm— : Detectable line for DTC A,
n: : ine for (M2
L [s] Non-detectable |
N7 e ; Non-detectable line for DTC
1 L&D
WfF‘U R/B .
I EW
RB
START [IGNITION
Q‘/‘ SWITCH £13 LG
ACC‘- .
||i|| EC
B/R
| FE
am
B/R REB
=1
L
R FRONT HEATED &
I OXYGEN SENSOR
LH
D) -
MIT
® o Lk A
L w JOINT
K,_ - CONNECTOR-24 BT
iy R
R R R Sl
I I | | I l | r_‘__l -
[z] INJECTOR [z] INJECTOR [z] INJECTOR ' ' 2
1
NO.2 NO.4 NO.6 : : ) LiTi_l
F17 F20 (Fz1) I 1 B
L] L] L] r ] B
L K] L] N I ;
RIG B/OR PUR I B
I .l BR
B B B -
RIG B/OR PUR L W | I 8T
i 1 Ifva izl =0l o
INJ#2 INJ#4 INJ#6 O2HFL 025FL. \ _L BS
Fi8 F1g
ECM (ECCS CONTROL MODULE)
ET
Tl e (D
NG i@ CEEHE
112 ' . 1]12]3
slof4] QU= Gzl \567BJBR m
CIBINGED SO I
\56737?(1“1'11]1'? EL
1arfroz]ra3fioa] Jrosfcalior 25 e R ER B
1oe{110[ 111|112 [113]17af115 32| LEIOI05 52536807 0] 7 1 il -
s455]56]5 4Bl Al al7elre el HS
117[118]119]120f |121]122]123, 43 I59]60161|62“531 |77|78I79|
SEF568T
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TROUBLE DIAGNOSIS FOR DTC P0174

SEF098P

Fuel Injection System Function (Left bank)

(Lean side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG Repair or replace.

lOK

@/

Front heated oxygen
sensor harness -

connegtor -
O\
\ 5
N
N e

R

T
-
SEF276P

DISCONNEGT

AE

E

Lin
T

i€

DHSCONNECT

s’

G

[ecm o] connecTor]| JE
51

!

0,

SEF628P

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle. Listen for an
intake air leak after mass air flow sensor.

NG Repair or replace.

OK

B8 v

CHECK FRONT HEATED OXYGEN SEN-

SOR {LEFT BANK).

1. Turn ignition switch “OFF".

2. Disconnect front heated oxygen sensor
(left bank) harness connector and ECM
harness connector.

3. Check hamess continuity between ECM
terminal &3} and terminal (2).
Continuity should exist.

4. Check harness cortinuity between ECM
terminal &3 {or terminal (2)) and ground.
Continuity should not exist.

If OK, check harness for short.

NG Repair harness or connec-

OK

Y

tors.

P AR

Mass air flow

SEF650T

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
(Refer to page EC-26.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kgicm?, 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

¥

7| cuit. {See page EC-360.)

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in

CONSULT.

NG Check connectors for

h 4

OR
Check “mass air flow™ in MODE 1
with GST.
2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm
OR

“DATA MONITOR” mode with

NO

/Noy - Check voltage between terminal (D)

and ground.

{Engine is warmed-up sufficiently)
1.0 -1.7V: at idling

1.5 - 2.1V: at 2,500 rpm

v OK
®

EC-182

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

(See page EC-104.)
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TROUBLE DIAGNOSIS FOR DTC P0174

B activetesT B [

¥ %k k POWER BALANCE % %%
MONITOR

CKPSe RPM (POS)

MAS AIR/FL SE
IACV-AACN
m

L1 ]EL3 (4] vest
[5[6 ([ [l || smar

825¢pm
1.53V
20 step

SEF594Q

At idle

Suitable tool

MEC703B

SEF595Q

Fuel Injection System Function (Left bank)

(Lean side) (Cont’d)
®

@ l

CHECK FUNCTION OF INJECTORS
(LEFT BANK).

1. Install all parts removed.

2. Start engine.

3. Perform “POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circult pro-

speed drop.

NG

OR

Listen to each injector operating
sound.
Clicking neise should be

duces a momentary engine
B°

heard.
l OK

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

4

1. Turn ignition switch “OFF”.

2. Disconnect injector harness connectors
on right bank.

3. Remove injector gallery on left bank.
(See page EC-27.)
Keep fuel hose and all injectors con-
nected 1o injector gallery.
The injector harness connectors on left
bank should rermain connected.

l

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”. (See page
EC-353.)

Repair harness or connec-
tors.

1. Disconnect all ignition coil hamess con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injector.

NG

‘LOK

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM hamess connector and

retest.

INSPECTION END

EC-183

. | Replace injectors from
" | which fuel does nol spray

out.

A

B

L

&2
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)

(Rich side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Seif-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation 1o correct the offset between the actual and the thecretical ratios.
In case the amount of the compensation value is extremely large {(The actual mixture ratio is too rich.), the
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

ECM
Density of oxygen in exhaust gas (ECCS )
Front heated oxygen sensors - - - > » Injectors
(Mixture ratio feedback signal) control
module)
Diagnostic Trouble _ Check ltems
Malfunction is detected when ...
Code No. ont (Possible Cause)
P0175 * Fusl injection system does not operate properly. * Front heated oxygen sensor (left bank)
0209 ¢ The amoeunt of mixture ratio compensation is too large. (The | * Injectors {left bank)

mixiure ratio is too rich.)

* Exhaust gas leaks
* Incorrect fuel pressure
* Mass air flow sensor

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values,

MONITCR ITEM CONDITION SPECIFICATION
FR O2 SEN-B2
.................................. 0-0.3V & Approx. 0.6 - 1.0V
FR 02 SEN-B1

s Engine: After warming up Maintaining engine speed at 2,000 rpm

FR 02 MNTR-B2 LEAN « RICH
.................................. Changes more than 5 times
FR 02 MNTR-B1 during 10 seconds.
A/F ALPHA-B2
reremreeeeem e e | @ ENQING: After warming up Maintaining engine speed at 2,000 rpm | 54 - 155%
A/F ALPHA-B1

EC-184
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)

(Rich side) (Cont’d)

B ACTIVETEST ]
51.- 100 DIAGNOSTIC TROUBLE CODE CONFIRMATION

ig;’?;g‘f” 52 100% PROCEDURE (Overall)
e —m—==== MONITOR ======== 1) Start engine and warm it up sufficientty.

CKPSRPM (POS) orom 2) Turn ignition switch “OFF” and wait at least 5 seconds. Gl

COOLAN TEMP/S 93' ¢ 3) Turn ignition switch “ON" and select “SELF-LEARN

FR 02 SEN-B2 09V CONTROL” in “ACTIVE TEST" mode with CONSULT,

FR O2 MNTH-Bzm 100% 4) CCI)?_EE Atlge self-learning control coefficient by touching KA
| CLEAR ] 5) Select “DATA MONITOR” mode with CONSULT. .

SEF584Q 8) Start engine again and wait at least 10 minutes at idle Eli
speed.

The DTC P0175 should be detected at this stage, if a
malfunction exists.
7) If it is difficult to start engine at step 6, the fuel injection
Mass air flow system has a malfunction, too.
Isensor harness If engine does not start, remove ignition plugs and check for
. 2 connector fouling, efc.

OR
@ 1) Disconnect mass air flow sensor harness connector.
2) Start engine and run it at least 3 seconds at idle speed.
3) Stop engine and reconnect mass air flow sensor har- L
SEF649T ness connector.

4) Turn ignition switch “ON".

8) Perform “Diagnostic Test Mecde Il (Self-diagnostic M
results)” with ECM. Make sure DTC 0102 is detected. —

6) Erase the DTC 0102 by changing from Diagnostic Test
Mode H to Diagnostic Test Mode . KT

7} Perform “Diagnostic Test Mode Il (Self-diagnostic =
results)” with ECM. Make sure DTC 0505 is detected.

8} Start engine again and wait at least 10 minutes at idle g5
speed.
The DTC 0208 should be detected at this stage, if a
malfunction exists.

9) lfitis difficult to start engine at step 8, the fuel injection
system also has a malfunction.

If engine does not start, remove ignition plugs and check for g3

fouling, etc.

o

=

&)
=i

20

e

(B
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side) (Cont’d)

sATTERY EC-FUELLH-01
IGNITION SWITCH
| ON or START
304 Refer to EL-POWER. 1) rofor o
15A | FUSE  |EL-POWER.
; BLOCK
W/PU ! . Detectable line for DTC
L ] |_1I_S'4| — : Non-detectabls ling for DTG
WIFU R/8
START |IGNITION RiB
('/‘ SWITGH s
Acc‘.- l;fll;l Fas
Iii
B,IR |
/R R'B
Rl
R FRONT HEATED
OXYGEN SENSOR
LH
I
@ ) \L L21
L w JOINT
-k CONNECTOR-24
o
R R R e
rET il | B B N—
[z] INJECTOR 5 INJECTOR : INJECTOR ! i ] NN
NO2 - NO.4 NQ.6 | | [T I"1—|
F17 F20 F21 |l : B
L L] L N - ;
R/G B/OR PUR N
(_|.@®

)

8!

By
.u_tm
B

T
-
o]

ECM (ECCS CONTROL MODULE)

135 >3] [ /’1234\
e ®p oo dbhe EDe

AIEIEI DAYy SOENNCT;
(to1s) &2 Ehrma®

109110
17118

Fiof @
GY H-s-

SEF566T
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TROUBLE DIAGNOSIS FOR DTC P0175

SEF099P

CFrom heated oxygen

connector/
O\
\ $
—

L

Fuel Injection System Function (Left bank)

(Rich side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

=
HS.

|

ECM

O CONNECTOR |
51 I

(g

SEF629P

CONNEGT }\K 14 A\Y
i} Mass air flow

%CK MASS AIR FLOW SENSOR.

Check “MASS AIR FLOW” in
“DATA MONITOR” mode with

l
CHECK FOR EXHAUST AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for an v
exhaust air leak before the three way cata-
hyst.
OK
B v
CHECK FRONT HEATED OXYGEN SEN- | NG | Repair harness or connec-
SOR (LEFT BANK). | tors.
1. Turn ignition switch “OFF”.
2. Disconnect front heated oxygen sensor
(feft bank} harness connector and ECM
harness connector.
3. Check harness continuity between ECM
terminal G and terminal (2).
Continuity should exist.
4. Check harness continuity between ECM
terminal &9 (or terminal 2)) and ground.
Continuity should not exist.
If OK, check harness for short.
l OK
CHECK FUEL PRESSURE. NG_ Check fuel purmp and cir-
1. Release fuel pressure to zero. "] cuit. (See page EC-360.)
{Refer to page EC-26.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/lem?, 34 psi}
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/om?®, 43 psi)
OK
A J
NG

.| Check connectors for

CONSULT.
OR
= Check “mass air flow” in MODE 1
7 with GST.

2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 g'm/sec: at 2,500 rpm

SEF850T)

= OR
@ Check voitage between terminal (1)

and ground.

(Engine is warmed-up sufficiently)
1.0 - 1.7V: at idling

1.5 - 2.1V: at 2,500 rpm

¥ OK
®

EC-187

| rusted terminals or loose

connections in the mass air
flow sensor circuit or engine
grounds.

(See page EC-104.)

WIT

AT

672

Y
|97
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TROUBLE DIAGNOSIS FOR DTC P0175
Fuel Injection System Function (Left bank)

D =4 5 (Rich side) (Cont’d)
24 € & ®
[__EcM__|o[CONNECTOR]
109,111,113 E

CHECK INJECTORS (LEFT BANK). NG‘ Perorm TROUBLE DIAG-
1. Turn ignition switch “ON". "] NOSIS FOR NON-DE-
2. Check voltage between ECM terminals TECTABLE ITEMS,

G, G, and ground with “Injectors”. (See page

— CONSULT or tester. EC-353.)

P O 1 Battery voltage should exist. Repair harness or connac-

- sersssq| | 3. Tumn ignition switch “OFF”. tors.

lOK

Remove injector assembly.

(See page EC-27.)

Keep fuel hose and all injectors connected
to injector gallery.

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

Y

1. Disconnect all injector hamess connec-  |PTIPS | Replace the injectors from
tors. "| which fuel is dripping.

2. Disconnect all ignition coil harness con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

l Does not drip.

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor

COMPONENT DESCRIPTION

The tank fuel temperature sensor is used to detect the fuel tem-
perature inside the fuel tank. The sensor modifies a voltage signal
from the ECM. The 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.

Under the rear seat

Tank fuel temperature sensor \-\
_/ harmess connector
)
! 1]

Tank fuef temperature

s5ensor
..—.__/

@l

Bl

EM

SEF248FPA

-
[=]
-

Acceptable

Resistance ki

{Reference data)

Fluid temperature
OC (DF)

Voliage”
V)

Resistance
(k(¥)

20 (68)

35

25

50 (122)

22

0.84

*: These data are reference values and are measured between ECM terminal

&3 (Tank fuef temperature sensor) and ECM terminal (ECCS ground).

oo o oo

= h r DO N Ao
— T T T

6

8

20 0 20 40 6080 100
(4) (32) (88) 104140 170)(212)
Temperature °C {°F) SEFD12P

ON BOARD DJAGNOSIS LOGIC

Diagnostic
Treuble Code
No.

Malfunction is detected when ...

Check ltems

(Possible Causes)

PO180
0402

* Rationally

¢ An excessively high or low voltage is entered to ECM.

pared with the voltage signals from engine cooclant
temperature sensor and intake air temperature sensor.

ncorrect voltage is entered to ECM, com-

* Harness or connectors

(The sensor circuit is open or shorted.)

* Tank fuel temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Turn ignition switch “"ON”.
Select “DATA MONITOR"” mode with CONSULT.
Wait at least 12 seconds.

OR

= 1)

(c}:7)

Turn ignition switch “ON" and wait at least 12 seconds.
2) Select “MODE 7” with GST.

OR

then turn “ON",

Perform

“Diagnostic Test Mode

Turn ignition switch “ON” and wait at least 12 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and

(Self-diagnostic

results)” with ECM.

EC-189
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TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

EC-TFTS-01

I : Dctectable line for DTC

_@_ (?A[E;JE FUUEL — Non-detectable line for DTC
TEMPERATURE
SENSOR)
G =] B22
PiL B
@D u
| i
P/L
P/E
Fi02
* B B B
GE
P/L
II 52 |]
TFUEL ECM
(ECCS
CONTROL
MODULE)
F101
Refer to last page {Feldout page}).
_ .
112]3|C0j4)5]6¢7 ‘lB
91011|1213141516 =y EE’ pee
101]102]10311041 10510611071 08|
1090110 111{112] |113]114]115}116 F101
1ryg]iofi2o] [121)122)123t 124 QY HS.

EC-190

SEFSE7T
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TROUBLE DIAGNOSIS FOR DTC P0180
Tank Fuel Temperature Sensor (Cont’d)

Under the rear seat __\:5_.____. \_\ DIAGNOSTIC PROCEDURE
Tank fuel temperature INSPECTION START
Sensor harness .
connector y
__w 4 \_/ v
" | [CHECK POWER SUPPLY. NG [ Gheck the following. Gl
/* 1. Disconnect tank fuel temperature sensor | ® Harness conneciors
/ harness connector. (e, .
A / 2. Turn ignition switch “ON". * Harness connectors bl
Tank fuel temperature sensor — /;‘" 3. Check valtage between terminal (1) and (ms8),
is built into fuel tank. ;
. ground with CONSLULT or tester. * Harness for open or short —
/ . ) i
AT SEF246PA Voltage: Approximately 5V between ECM and tank il
- OK fuel temperature sensor
' If NG, repair hamess or e
; DISCONNECT connector.
N CHECK GROUND CIRCUIT. NG | Repair hamness or connec-
1. Turn ignition switch “OFF". | tors.
2. Check hamess continuity between termi- FE
D O £l
b4 nal @) and body ground.
" Continuity should exist.
- If OK, check harness for short. GL
SEF530P
OK
E L 4
CHECK COMPONENT NG_ Replace tank fuel tempera- (T
@ D STONRECT Cg (Tank fuel temperature sensor). "1 ture sensor.
TS. Eé} .@ Refer to “COMPONENT INSPECTION™
below. AT
_ oK
Disconnect and reconnect harnass connec-
tors in the circuit. Then retest.
= { Trouble is not fixed. A
SEF531P 4
Check ECM pin terminals for damage or
the connection of ECM harness connector. BE
Reconnect ECM harness connector and
retest. :
&T
Y
INSPECTION END
RS
T4
COMPONENT INSPECTION HA
Tank fuel temperature
sensor connector Tank fuel temperature sensor
Check resistance as shown in the figure. EL
21
SIEY (Reference data)
. D
Temperature °C {°F) Resistance k(}
[&] 20 (68) 23-27
50 (122) 0.79 - 0.90
SEF379T

If NG, replace tank fuel temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire
ON BOARD DIAGNOSIS LOGIC

if misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-
sor (POS), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Engine speed ECM

Crankshaft position sensor (POS)

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the makunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 engine revolutions.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL wilt change
from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause
three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the
malfunction indicator lamp will fight up based on the second consecutive trip detection logic. In this
condition, ECM monitors the misfire for each 1,000 revolutions of the engine.

Diagnostic Trouble L Check Items
Code No. Malfunction is detected when ... (Possible Cause)
PO306 (0603) ¢ No. 6 cylinder misfires. * Improper spark plug
- " * |nsufficient compression
P0305 (0604) # Na. 5 cylinder misfires. s Incorrect fuel pressure
P0304 (0605) o No. 4 cylinder misfires. * EGRvave
* The injector circuit is open or shorted.
PO303 (0606) ¢ No. 3 cylinder misfires. » Injectors
i — i * Intake air ieaks
P0302 (0607) * No. 2 gylinder misfires. * The ignition secondary circuit is open or
PO301 (0608) * No. 1 cylinder misfires. shorted.
* | ack of fuel
PO300 (0701} * Multiple cylinders misfire. ¢ Magnetized signal plate (flywheel)

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.
3) Turn ignition switch “OFF” and wait at least 5 seconds.
4) Start engine again and drive at 1,500 to 3,000 rpm at least 3 minutes.
Hold the accelerator pedal as steady as possible during driving.
NOTE: Refer to the freeze frame data for the test driving condition.
OR

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 to 3,000 rpm for at least 3 minutes.
Hold the accelerator pedal as steady as possible during driving.
NOTE: Refer to the freeze frame data for the test driving condition.
4) Select "MODE 77 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 again and drive at 1,500 to 3,000 rpm at least 3 minutes.
Hold the accelerator pedal as steady as possible during driving.
4) Turn ignition switch “OFF”, wait at least 5 seconds, and then tum "ON”.
5) Perform "Diagnostic Test Mode Il (Self-diagnostic resulis)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

! @l

CHECK FOR INTAKE AIR LLEAK. NG Discover air leak location
Start engine and run it at idle speed. Listen and repair. T
for the sound of the intake air leak. 14

lOK

SECS47A| [ CHECK FOR EXHAUST SYSTEM CLOG- | NG | Repair or replace it.
GING.

Stop engine and visually check exhaust
B AcTiveTEST B D tube, three way catalyst and muffler for LE

% % % POWER BALANCE * % ¥ dent.
=== MONITOR comozo=s OK
CKPS« RPM (POS)  825rpm 4
MAS AIR/FL SE 1.53V
IACV-AACN 20 step CHECK EGR FUNCTION. NG | Repair EGR system.
Perform OVERALL FUNCTION CHECK ’ =
b (malfunction b) for EGR Function.

l_z__.”i"i] TEST {See page EC-210.)

(5 J[6 [ _J[_][_S™AT OK cL

SEF&30P [:;]

B

Y

El

Y

r

v
PERFORM POWER BALANCE TEST. No IGoto & .

S .
1. Perform “POWER BALANCE” in BT
& .\\‘(f “ACTIVE TEST” mode. ’
I/\ D "5 2. Is there any cylinder which does
ZX

njector harness 7 not produce a momentary . AT
A
v

connector ”
S~ No Iy . Bl=
/ CHECK INJECTOR. .| Check injecter(s) and cir- =i

engine speed drop?
OR

When disconnecting each injector
harness connector one at a time, is =
there any cylinder which does not
produce a momentary engine
speed drop? .
peer e B

Yes

Does each injector make an operating cuit(s). {See page EC-353.}

Intake manlfold collector sound at idle?
/—/ _ \ Yo 8T
D]
CHECK IGNITION SPARK. NG | Gheck ignition coil, power BS
1. Disconnect ignition coil assembly from "] transistor and their circuits.
rocker cover. (See page EC-290.)
Injector aub-hamess 2. Connect a known good spark plug to -
connector ( (\_5 : . :3h|e igniti%n (?oil as'ferlnbly. - " 8T
. Place end of spark plug against a suit-
z SEF266p able ground and crank engine.
4. Check for spark. 2
. H&
o 5 6 5
@lﬁ) \@J N (Go to @& on next page.) _ EL
: ’ Click
-
. C/,-c " ‘
[DX
= Suitable tool
71 GlieK
C/;“fr
MEC703B
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TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

SEF575Q

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
®

l

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

NG

Repair or replace spark

OK

v

| plug(s).

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer to
page EC-26.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)

NG

Check fuel pump and cir-

SEF263P

lOK

7| euit.

CHECK COMPRESSION PRESSURE.
* Check compression pressure.
Standard:
kPa {(kg/cm?, psi)/300 rpm
1,275 (13.0, 185)
Minimum:
kPa (kg/cm?, psi)/300 rpm
981 (10.0, 142)
Difference between each cylinder:
kPa (kg/em?, psi)/300 rpm

NG

Check pisitons, piston rings,

| valves, valve seats and cyl-
inder head gaskets.

PRESSURE

COMPRESSION

SEF309G

98 (1.0, 14)
OK
r
CHECK IGNITION TIMING. NG | Adjust ignition timing.
Perform BASIC INSPECTION, v
EC-78.
oK
¥
CHECK MASS AIR FLOW SENSOR, NG | Check connectors for

Check “MASS AIR FLOW” in
“DATA MCONITOR” mode with
CONSULT.

2.0 - 6.0 g'm/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm

LN

Mass air flow

SEFB50T]

OR
Check “mass air flow” in MODE 1
with GST.
2.0 - 6.0 gm/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm

OR
Check voltage between terminal (1)
and ground.
(Engine is warmed-up sufficiently)
1.0 - 1.7V: at idling
1.5 - 2.1V: at 2,500 rpm

¢ OK
(Go to B on next page.)

EC-194

hd

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

(See page EC-104.)

If NG, repair or replace it.
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TROUBLE DIAGNOSIS FOR DTC P0306 - P0O300

No. 6 - 1 Cylinder Misfire, Multipie Cylinder
Misfire (Cont’d)
®

!

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.
Check items on the rough idle symptom in
“Symptom Matrix Chart”, EC-83.

A

iOK

Some tests may cause a Diagnostic
Trouble Code to be set.

Erase the DTC from the ECM memory
after performing the tests. Refer to EC-48.

\d

Check the ECM pin terminals for damage | NG | Repair or replace.
or the connection of ECM harness connec-
tor.

Reconnect ECM harness connector and
retest.

Y

OK
Y

INSPECTION END

SEF174P

COMPONENT INSPECTION

Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap termi-
nal. Move each wire while testing to check for intermittent
breaks.

Resistance:
13.6 - 18.4 k(}/m (4.15 - 5.61 k()/ft) at 25°C (77°F)
If the resistance exceeds the above specification, inspect igni-
tion wire to distributor cap connection. Clean connection or
replace the ignition wire with a new one.

EC-195

fad
=2

M.

I L
Ll

HT

A,

EL

HDIX
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TROUBLE DIAGNOSIS FOR DTC P0325

Terminal

PIEZO-ELEMENT

SEF598K

Knock Sensor (KS)

COMPONENT DESCRIPTION

The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking vibration
from the cylinder block is sensed as vibrational pressure. This
pressure is converted into a voltage signal and sent to the ECM.

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @3 (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR | ITEM CONDITICN (DG voltage)
NO.
[Engine is running. ]
64 W Knock sensor 2.0-3.0V
Idle speed

ON BOARD DIAGNOSIS LOGIC

* Freeze frame data is not 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 Check ltems
Trouble Code Malfunction is detected when ... ,
{Possible Cause)
No.
P0325 * An excessively low or high voltage from the knock * Hamess or connectors

0304

senscr is entered to ECM.

(The knock sensor circuit is open or shorted.)
* Knock sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

B "

Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT,

2) Start engine and run it at least 5 seconds at idle speed.
OR
/&=y 1) Startengine and run it at least 5 seconds at idle speed.
&7 2) Select “MODE 3” with GST.
OR
@ 1) Start engine and run it at least 5 seconds at idle speed.
2y Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “CON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-196
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)
EC-KS-01

I : Detectable line for DTG
e : Non-dtactable line for DTG @l

ECM
(EGCS CONTROL MODULE)

y RIA
KN
IEA
W B
e
[ [
| I LS
i I
I I
I I
I ! EC
! i
]
—.- . ) FE
P E3) ol
. JOINT -
T CONNECTOR-11 &L
W .
1 .-—' ‘--'---..-1 l 1 I
I [ B [T
I |
! |
i I .
1 1 IABT
I G
I L
I [ .
i
!’-‘._ -'___ )I Fil
=1 -

KNOCK

B B B
SENSOR ;_I

= 4 L

F15
s
RS
52 - = :
K1 KN KRE 1|1| HA
L

s01[102]103]104] [105|106]107{108

109frioj 12y 13| 14jt1sf 116 15X
117|118 1gfizo] [121{122H23]124 =

MECSE578
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TROUBLE DIAGNOSIS FOR DTC P0325

Engine gr
10

und

!
Intake manifald
K collector

S

X/

%/ YKnock ‘sensor
£ '{sub-harness

Air duct
LR

SEF283P
@ DISCONNECT = —
\mnl
A€ A€
“ Mo CONNECTOH”
€4
SEF544pP)
B
e DISCONNECT
A€
Gfb
-SEF545P

A€ ®

~

[©]

=

SEF546P)

Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

b

Loosen and retighten engine ground
SCrews.

¥

CHECK INPUT SIGNAL CIRCUIT-1. NG

h 4

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector and
knock sensor sub-harness connector.

3. Check harness continuity between ter-
minal (T) and ECM terminal &) .
Continuity should exist.

It OK, check harness for short.

OK

B v

Repair harness or connec-

tors.

CHECK INPUT SIGNAL CIRCUIT-2. NG

Check resistance between terminal (1) and
engine ground.
Resistance:

Approximately 500 - 620 k(2
If OK, check harness for short.
It is necessary to use an chmmeter
which can measure more than 10 M(}.

OK

A4

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

v Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM hamess connector.
Reconnect ECM harness connector and
retest.

Y

INSPECTION END

COMPONENT INSPECTION
Knock sensor

Y

Check the following.

s Harness for open or short

between knock sensor
sub-harness connector
and knock sensor

If NG, repair harness or

connectors.
» Knock sensor {Refer to

“COMPONENT
INSPECTION” below.)

" NG, replace knock sen-

501

1. Disconnect knock sensor haress connector.
2. Check resistance between terminal (2) and ground.

Approximately 500 - 620 k() [at 25°C (77°F)]

* |tis necessary to use an ohmmeter which can measure more

than 10 M{).
CAUTION:

Do not use any knock sensors that have been dropped or

physically damaged. Use a new one.

EC-198
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TROUBLE DIAGNOSIS FOR DTC P0335

Coil

A
:

—\_"
’ E"'
Core
!(_ Permanent magnet
]\—Terminal

SEF254P

Crankshaft Position Sensor (CKPS) (POS)

COMPONENT DESCRIPTION

The crankshaft position sensor (POS) is located on the oil pan
facing the gear teeth (cogs) of the signal plate (flywheel). It detects
the crankshaft position signal (1° signal).

The sensor censists of a permanent magnet, core and coil.
When engine is running, the gap between the sensor and the gear
teeth (cogs) will pericdically change. Permeability near the sensor
aiso changes.

Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
changed.

The ECM receives the voltage signal and detects the crankshaft
position signal (1° signal}.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

CKPSRPM (POS) * Tachometer: Connect

CKPS-RPM (REF)

* Run engine and compare tachometer indication with the GONSULT value.

Almost the same speed as the CON-
SULT value.

ECM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values, and are measured between each terminal and @5 (ECCS ground) with a voitmater.
TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 2.5V
(V)
Crankshaft position sensor | [EPgine is running |
49 w
(POS) Idte speed
T SEF646T
[Engine is running.}
[Ignition switch “QFF"|
0-1V
For a few seconds after turning ignition switch
4 W/B ECCS relay (Self-shutoff) “OFF”
fignition switch "OFF”|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
67 R - T T BATTERY VOLTAGE
75 R Power supply for ECM Ugnmon switch “ON”] (11 - 14V)

EC-199

Gl

A
El
LC

EE

CL

BT

AT
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RS

BT

&
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (POS)

(Cont’d)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck Items
No (Possible Cause)
P0335 * 1° signal is not entered to ECM for the first few sec- * Harness or connectors
0802 onds during engine cranking. (The crankshaft position sensor {POS) circuit is open

* 1° signal is not entered to ECM during engine running.

............... or shorted.}

Crankshaft position sensor (POS)

Starter motor (Refer to EL section.)

Starting system circuit {Refer to EL section.)
Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.

® °

Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
Crank engine at least 2 seconds.

OR

® 3

Crank engine at least 2 seconds.
Select “MODE 77 with GST.

&3

OR
Crank engine at least 2 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
Perform “Diagnostic Test Mode I (Self-diaghostic
resulis)” with ECM.

EC-200
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (POS)

(Cont’d)
EC-POS-01
I - Detectable fine for DTC @”
BATTERY — Non-detectable line for DTS

Refer t ] A

EL-POWER, A
7.5A
57
= i

POSITION
SENSOR A
(POS) LS

JOINT
CONNECTOR-1 F112

| |
wiL CRANKSHAFT
I 2 I
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£
gl
5
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-
-

’

RELAY

n

T
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g
===
| =
1 Iy
1 |
| I
< eel——
| (I
I I
! by
I by
.___l/
2
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{Efoo
8
o
9
L
,mE .
i

weB A R
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| T---T ) '
R [
: Fé
o |
- R
I n &R
W B B B
el | ST
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CONTROL = = na
MODULE) Fi3 F19 RS
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BT
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1 m B : ﬂw‘a A <1 N =S _ IFbs
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TROUBLE DIAGNOSIS FOR DTC P0335

/

N

/Oil filler cap

7 Crankshaft position

@ sensor (POS) T
/sub-hames%

& connec'ior/

BISCONNECT

A€
&y

<

©

(&5

@©

A

SEF791P

DISGONNECT
E
A€
i,
1[2
\3]4/

2

rdb

!

SEF792P

-
HME &

—_—
LY

!

SEF793P

/
intake manifold
collector

“SEFsagP

Crankshaft Position Sensor (CKPS) (POS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK POWER SUPPLY-I. NG .| Check the foliowing.
1, Turn ignition switch “OFF". | * Hamess connectors
2. Disconnect crankshaft pasition sensor {Fs), (E13)
(POS) sub-harness connector. * Harness for open or
3. Turn igniticn switch “ON". short between crankshaft
4. Check voltage between terminal @) and position sensar (POS)
ground with CONSULT or tester. sub-harness connector
Voltage: Battery voltage and ECCS relay
OK * Harness for open or
short between crankshaft
position sensor (POS)
sub-harness connector
and ECM
If NG, repair harness or
connectors.
B :
CHECK POWER SUPPLY-IL NG .| Repair hamess or connec-
Check voltage between terminal (i) and | tors.
ground with CONSULT or tester.
Voltage: Approximately 5V
OK
¥
NG

CHECK GROUND CIRCUIT-I.

1. Turn ignition switch “OFF".

2. Loosen and retighten engine ground
SCraws.

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

If OK, check harness for short.

Y

OK

D] v

CHECK INSTALLATION.

Check that crankshaft position sensor

(POS) and front heated oxygen sensor
{left bank) harness clamp are installed
correctly, as shown in figure.

v

®

EC-202

Repaitr harness or connec-
tors.
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TROUBLE DIAGNOSIS FOR DTC P0335
Crankshaft Position Sensor (CKPS) (POS)

D] P (Cont’d)
/Caafnksha‘ft pos:t;onf" @
— —
“sensor (PC\)?)\—J
b l @l
CHECK POWER SUPPLY-IIL. NG
N 4 , //‘/’ 1. Reconnect crankshaft position sensor "| Check the following.
Front heated oxygen sensor_ {POS) sub-harness connector. * Harness conneciors 4,
‘;(Lef;“br:ﬂgﬁames‘s ¢lamp =~ 2. Disconnect crankshaft position sensor GDRGD)
\ ~ (0.86 - 1.10 kg-;l, \‘,\b\ (POS) harness connector, ¢ Harness for open or |
74.6 - 95.5 in-lb) semzezE| | 3. Turn ignition switch “ON”. short between crankshaft E
4. Check voltage between terminal (1) and position sensor {POS)
DISCONNECT ground with CONSULT or tester. and crankshaft position
L= Voltage: Battery voltage sensor (POS) sub-har- e
1S. ness connector
OK If NG, repair harness or
i NG | connectors.
CHECK POWER SUPPLY-IV. "
(C@ ﬂ Check voltage between terminal &) and EE
) ground with CONSULT or tester.
‘fﬁ @ & L Voltage: Approximately 5V
"y ‘rﬁ)
SEF643P OK Gl
v
tod g CHECK GROUND CIRCUIT-I. NG | Check the following. M7
TS i@ 1. Turn ignition switch “OFF”, | ® Hamess connectors
D 2. Check harness continuity between ter- {FA), -
minal (3) and engine ground. * Harness for open or AT
Continuity should exist. short between crankshaft
If OK, check harness for short. position sensor (POS) .
(C@ l | oK and crankshaft position FA
sensor (POS) sub-har-
@ O 1. ness connector
A ) If NG, repair harness or RA
SEF644P connectors.
DISCONNECT Y FR
Lin E@ (cia CHECK COMPONENT NG Replace crankshaft posi-
15. [Crankshaft position sensecr (POS). "] tion sensor (POS).
B Refer to “COMPONENT INSPECTION”, ST

EC-204.
IES S
@ I i Disconnect and reconnect harness connec-

tors in the circuit. Then retest,
BT

SEEGAEP l Trouble is not fixed.

Check ECM pin terminals for damage or HA
the connection of ECM harness connector.
Reconnect ECM harness connector and

retest. EL,

!

INSPECTION END IBX

EC-203 sl



TROUBLE DIAGNOSIS FOR DTC P0335

SEF587P

SEF801P

Crankshaft Position Sensor (CKPS) (POS)
(Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (POS)

1.

M wn

Disconnect crankshaft position sensor (POS) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Recennect crankshaft position sensor (POS) harness connec-
tor.

Turn ignition switch “ON”.

Check voltage between terminals (2) and (3) when bringing a
screwdriver into contact with, and quickly pulling away from the
sensor core.

Terminal Condition Voltage
Contacted Approximately 5V
@.® :
Pulled away Approximately OV

There should be a steady 5V as the screwdriver is drawn away

slowly.
If NG, replace crankshaft position sensor (POS).

EC-204
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (PHASE)

COMPONENT DESCRIPTION

Terminal Coll The camshaft position sensor (PHASE) is located on the engine
front cover facing the camshaft sprocket. It detects the cylinder No. &l

signal.

The sensor consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the

: camshaft sprocket will periodically change. Permeability near the

Gore sensor also changes.

A

o serass|  DUE 10 the permeability change, the magnetic flux near the core is g
changed. Therefore, the voltage signal generated in the coil is
changed.

The ECM receives the voltage signal and detects the cylinder No. LG
signal.
ECM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values, and are measured between each terminal and &g (ECCS ground) with a voltmeter.
TER-
WIRE DATA FE
Mllll\(IJAL COLOR ITEM CONDITION (DC voltage)
Approximately 4.2V CL
{AC voltage)
N T
46 |W Camshaft position sensor | [ENgine is running. | A A
0 AT
20 ms -
T sEFesdT A,

ON BOARD DIAGNOSIS LOGIC

RA&
Diagnostic
o Check ltems
Trouble Code Malfunction is detected when ... -
No. (Possible Cause) 58
P0340 & The cylinder No. signal is not enterad to ECM for the | Harness or connectors
0101 first few seconds during engine cranking. {The camshaft position sensor (PHASE) circuit is
........................................................................................... open or shorted.) &7
. . . . * Camshaft position sensor (FHASE)
* The cylinder No. signal is not entered to ECM duting | e Starter motor (Refer to EL section.)
engine running. » Starting system circuit {Refer fo EL section.)
........................................................................................... BS
* The cylinder No. signal is not in the normal pattern
during engine running.
BT
A
EL
oX
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshatft Position Sensor (CMPS) (PHASE)

(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Note: If both DTC P0340 (0101) and P1335 (0407), P0335 (0802)
or P1336 (0905) are displayed, perform TROUBLE DIAG-
NOSIS FOR DTC P1335, P0335 or P1336 first. (See
EC-298, 199 or EC-303.)

Before performing the following procedure, confirm that bat-

tery voitage is more than 10.5V.

© "

2)

Turn ignition switch “ON”" and select “DATA MONITOR"
mode with CONSULT.
Crank engine at least 2 seconds.

OR

[ 1
® }

Crank engine at least 2 seconds.
Select “MODE 77 with GST.
OR

2)

3)

Crank engine at least 2 seconds.

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

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

EC-206
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (PHASE)

(Cont’d)
EC-PHASE-01
. @l
CAMSHAFT I : Detectable line for DTC
POSITION — : Non-detectable line for DTC
SENSOR
(PHASE) MA
e .
W B
ﬁ :::: .:l JOINT CONNECTOR-12
: : E0) . LG
| I
A |
I |
: :
2] [2]
1 | ¥ -
| |
! | oL
1 |
4 v
| I HT
| |
| |
3 I AT
“J____1 @

EA

RA

PHASE PHASE ECM

<
HE

gllk.-m—. .

g.“—m:

SN RO
NTROL
MODULE) ST
0]
RS
BT
- ) “
KN E 2|2|2[2|2|F1L°7
EL
1otieefioaliod [osTioafror]roe By

108110] 11| 112] | 113 14]115] 116

H17]118] 1194120 [121{122}123|124

MECE47B
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft pasition Gg
“sensor (PHASE) \
harness connecmr\

SEF274P

% DISCONNECT
A€

D

A€

o[ connecTor]
46 47

[I ECM

[Q]

«

SEF855P
El DISCONNECT
€
an)
(@]
!
- SEF808P

Engine ground /o
= Intake manifold
Kcollector
M
/

SEF538P

Camshaft Position Sensor (CMPS) (PHASE)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

r

CHECK STARTING SYSTEM.
Does the engine turn over?
(Does the starter motor operate?)

No

Yes

v

.| Check starting system.

(Refer to EL section.)

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect camshaft position sensor
(PHASE) hamess connector and ECM
harness connector.

3. Check harness continuity between ter-
minal (I} and ECM terminals @8}, &3.
Continuity should exist.

If OK, check harness for short.

NG

oK

B :

Repair harness or connec-

] tors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Loosen and retighten engine ground
screws.

3. Check harness continuity between ter-
minal (2) and engine ground.
Continuity should exist.

If CK, check harness for short.

NG

OK

¥

Repair harness or conneg-
tors.

CHECK COMPONENT

[Camshaft position sensor (PHASE)].
Refer to “COMPONENT INSPECTION",
EC-209.

NG

oK
\d

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

v Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

+ Trouble is not fixed.

.| Replace camshaft position

sensor (PHASE).

Visually check the surface of camshaft
sprocket for chipping.

NG

OK

hd

INSPECTION END

EC-208

Replace camshaft sprocket.
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TROUBLE DIAGNOSIS FOR DTC P0340

SEF583P

SEF584P)

Camshaft Position Sensor (CMPS) (PHASE)
(Cont’d)

COMPONENT INSPECTION

Camshaft position sensor (PHASE)

1.

~wp

Disconnect camshaft position sensor (PHASE) harness con- g
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor. [
Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: LG
Approximately 1,440 - 1,760() at 20°C (68°F)
(HITACH!I make)
Approximately 2,090 - 2,550() at 20°C {68°F)
(MITSUBISHI make)

CL
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function
SYSTEM DESCRIPTION

Engine speed

Y

Crankshaft position sensor {POS)

EGR gas temperature

EGR temperature sensor »
ECM E
- Engine coolant temperature (ECCS GRCf
Enging coolant temperature sensor > ™ solenoid
control
module) vaive

Start signal

¥

Ignition switch

. Throttle position
Throttle position sensor >

This system cuts and contrals vacuum applied to the * Low engine coolant temperature
EGR valve to suit engine operating conditions. This * Engine starting
cut-and-control operation is accomplished through ¢ Engine stopped
the ECM and the EGRC-solencid valve. When the * Engine idling
ECM detects any of the foliowing conditions, current s Excessively high engine coolant temperature
flows through the solenoid valve. This causes the s Mass dir flow sensor malfunction
port vacuum to be discharged into the atmosphere.
The EGR valve remains closed.
EGR and vacuum _ EGRC-solenoid valve

Ignition switch (power supplyq

EGRC-BPT
valve
Throttle
body

SEF641Q

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
\ to throttle valve opening. The vacuum controls the movement of a

taper valve connected to the vacuum diaphragm in the EGR valve.

o000
0o0Qoe

SEF783K

EC-210
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont'd)
EGRC-solenoid valve

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. A plunger will then move to cut the vacuum
- signal and EGR valve. ' &l
Vacuum When the ECM sends an OFF signal, the vacuum signal passes
signal through the solenoid valve. The signal then reaches the EGR valve.

To EGR valve

To intake
air flow 1.

MA

SEF240PD EM
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values. LG
MONITOR ITEM CONDITION SPECIFICATICON
EGR TEMP SEN * Engine; After warming up Less than 4.5V
* Engine: After warming up Idle ON
* Air conditioner switch: “OFF”
EGRC SOLV * Shift fever: “N” . [EIE
o No-load Racing up to 1,500 - 2,000 rpm OFF
ECM TERMINALS AND REFERENCE VALUE L
Remarks: Specification data are reference values, and are measured between each terminal and 25 (ECCS ground) with a voltmeter.
TER- ' BT
WIRE DATA
M'\'J\CI)AL COLOR ITEM CONDITION (DC voltage)
: AT
lEngine is running_.j (Warmm-up condition})
43 B Sensor’s ground ]_ ov
idle speed
P
|Engine is running.| (Warm-up condition)
Less than 4.5V
Idie speed A
63 L/OR EGR temperature sensar *
|Engine is running. | (Warm-up condition)
0-1.0v
EGR system is operating. BR
|Engine is running.J {Warm-up condition) BATTERY VOLTAGE
Rewving engine up to 2,000 rpm. (11 -14Y) &T
103 L/B EGRC-solenoid valve
[Engine is running.| (Warm-up condition)
0-0.7v
Idle speed ES
BT
ON BOARD DIAGNOSIS LOGIC HA
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 maifunction g
is diagnosed.
EGR Iif EGR temperature sensor detects EGR flow under the condition
temperature that does not call for EGR, a high-flow malfunction is diagnosed. gy
ECM
STF073P
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause)
P0400 A) The exhaust gas recirculation (EGR) flow is exces- | ® EGR valve stuck closed
0302 sively low during the specified driving condition, * EGRC-BPT valve leaks

B) The exhaust gas recirculation {EGR) ffow is exces-
sively high during the specified driving condition.

* Passage obstructed

* EGRC-solenoid valve

= Tube leaking for EGR valve
* EGR temperature sensor

* EGRC-solenoid valve
* EGR valve leaking or stuck open
* EGR temperature sensor

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the EGR function. During this check, a DTC

might not be confirmed.

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 55°C (131°F), perform only “Procedure for mal-

function A”.

If the engine coolant temperature is lower than 55°C (131°F), perform both “Procedure for malfunction A” and

“Procedure for malfunction B”.

If the freeze frame data for another malfunction is stored in the ECM, perform both “Procedure for malfunc-
tion A” and “Procedure for malfunction B". In this case, check DTCs in the ECM and perform inspections one

by one based on “Diagnostic Trouble Code (DTC) Inspection Priority Chart”, EC-81.

EC-212
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

Procedure for malfunction A

1)  Start engine and warm it up sufficiently.
2) Select “"EGRC SOLENOID VALVE” in “ACTIVE TEST”

mode with CONSULT and turn the solenoid valve
“OFF”. @l
3) Check the EGR valve lifting when revving engine from
2,000 rpm up to 4,000 rpm under no load.
EGR valve should lift up and down without sticking. s
4}  Check voliage between EGR iemperature sensor har-
EGR valve 4 ness connector terminal (1) and ground at idle speed.
Alr duct 4% SEF592P5 Less than 4.5V should exist. EM

t Throttle body

5) Turn ignition switch “OFF”.

6) Check harness continuity between EGR temperature

WacTvETESTR  [] sen%%r harness connector terminal @) and ECM termi- ¢
nal @3.
FARC SOLV OFF Continuity should exist.
—=m=m=== MONITOR ==s==ssz=s 7) Perform “COMPONENT INSPECTION”, “EGR tem-
CKPS=RPM (POS) 732rpm perature sensor’. (See page EC-219.)
EGR TEMP SEN 4.08V OR

Disconnect EGRC-solenoid valve harness connector. [
(The DTC for EGRC-solenoid valve will be displayed,
however, ignore it.)
|_ON_[[ON/ OFF|SEF?29T 2) Start engine and warm it up sufficiently. GL
3) Check the EGR valve lifting when revving engine from

i-

)
=

2,000 rpm up to 4,000 rpm under no load. .
Tl T A= Ay~ EGR valve should lift up and down without sticking. I

@ e @ 4) Reconnect EGRC-solenoid valve harness connector.

5} Check voltage between EGR temperature sensor har-
ness connector terminal (1) and ground at idle speed. AT
Less than 4.5V should exist.

6) Turn ignition switch “OFF".

7) Check harness continuity between EGR temperature FA
sensor harness connector terminal (2) and ECM termi-

= nal @3. y
Continuity should exist. A
SEFssia 8) Perform “COMPONENT INSPECTION”, “EGR tem-

perature sensor”’. (See page EC-219.)

[__Ecm__Joconnecton]] €D) ST
43
S
Efi
SEFE11P

3 HA
EL

. (
B B

&

X

SEF355Q
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

—
R Improper cannection

SEF109L

Overall function check

o

\““\\l“ | iy,

5 7

Check the EGR valve
lifting when revving
engine from 2,000 rpm
up to 4,000 rpm.

SEF3560Q

EC-214
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TROUBLE DIAGNOSIS FOR DTC P0400

mactvetesTl [

EGRC SOLNV ON
memmmme= MONITOR mesmzsz==
CKPS*RPM (POS)  725rpm

Y [ ovoFF |[ OFF ]

SEF612P)
FUEL SYS #1 OPEN
FUEL SYS #2 OPEN
CALC LOAD 0%
SHORT FT #1 0%
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD ORPM
VEHICLE SPD OMPH
IGN ADVANCE 1.0°
INTAKE AIR 25°C
SEF549P

= CONNECT
i

[_Ecm ol connecton]
8% 25

SEF357Q

EGR Function (Cont’d)
Procedure for malfunction B

;; Start engine.

Select “EGRC SOLENOID VALVE" in “ACTIVE TEST”
meode with CONSULT and turn the solenoid valve “ON".

3} Check for the EGR valve lifting when revving engine
from 2,000 rpm up to 4,000 rpm under no load.
EGR valve should be closed and should not lift up.

OR
1) Turn ignition switch “ON”.

2) Confirm the engine coolant temperature is lower than
52°C (126°F) in “Mode 1" with GST.
Perform the following steps before its temperature
becomes higher than 52°C (126°F).

3} Start engine.

4) Check for the EGR valve lifting when revving engine
from 2,000 rpm up to 4,000 rpm under no load.
EGR valve should be closed and should not lift up.

OR
@ 1) Turn ignition switch “ON”.

2) Confirm the voltage between ECM terminals &g and €5
is higher than 2.24V.
Perform the following steps before the voltage becomes
lower than 2.24V.

3) Start engine.

4)

Check for the EGR valve lifting when revving engine
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

AUl
NN=4 5 7

S 4
= E |
= 73
Er A |

-,

“ * 1000w /min \\g

Check the EGR valve
lifting when rewing
engine from 2,000 rpm
up to 4,000 rpm.

SEF356Q

EC-215
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RS

5L

DX

383



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)
IGNITION SWITGH EC'EG RC1 "01

ON or START

Refer to
10A FUSE N
% BLOCK EL-POWER.

(J/B) e Detectable line for DTC
|| Q’K Il@ —  Non-detectable line for DTG
RAY @:A/T models
R
B U -
ot A A SENSCH
CONNECTOR-10 F11
1 :
= ISR L2
I—r-| L/OR B
aY
-
S
JOINT
CONNECTOR-25
RY e — :E NN

EGRC-
SOLENQID
VALVE

F24 C A>

LB LOR E B
&l [&=]] ]l =51
EGR EGRTS GND-A SENS
GND
ECM (ECCS CONTROL MODULE) (Fiv] AT CONTROL UNIT (F103
- > ij213]4]=2" >>|5]6[7]8 Refer to last page {Foldout page).
hTiz]z]2]=]3 3|3|3|3| gliofi1 1213[14|15|1517181920

=W\

] [52) =
nENoNNEREARRN

1!
AABAIE 101112131415@ P P R P, K SR R B35l (Fro9)
HEHBNEEEEDR 3 Z 3el37]38}3aju0l4 14244 3ja4laslaiarjas)| — HS.

24
31
42

107]10¢]103]1 04] [108]s08[107]108
10g]t1c| 2] (1311 4118[ 116
117]118[ 19 120] [121]122]129] 124

O

F101
GY F HS.

SEF568T
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TROUBLE DIAGNOSIS FOR DTC P0400

S EF355Q

C-@H

Vacuum hose connected-//

alve
to EGR valve | SEF593P

EGR Function (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

,

CHECK VACUUM SOURCE TO EGR
VALVE.
1. Start engine and warm it up sufficiently.

3. Check for vacuum existence.
Vacuum should not exist at idle.

4. Check for vacuum existence when rev-
ving from 2,000 rpm up to 4,000 rpm
with the following methods.

*  Select “EGRC SOLENOID

mode with CONSULT and turmn
the solenoid valve “OFF”,
OR

OK

2. Disconnect vacuum hose to EGR valve.

'33

C\:%’:;-
Clogging O

Improper connection
SEF108L

Disconnect EGRC-solencid
valve harness connector. {The
DTC for EGRC-solenocid valve
wilt be displayed, however,
ignore it.)

Vacuum should exist when revving
engine.

VALVE” in “ACTIVE TEST”
® -

NG

E hd

CHECK COMPQNENT
(EGR valve).

Refer to “COMPONENT
INSPECTION”.

{See page EC-218.)

NG

A4

Replace malfunctioning
component(s).

CHECK VACUUM HOSE.
Check vacuum hose for clogging, cracks
and improper connection.

NG

OK

A4

Repair, replace, or correct
routing.

M EGRC SOLY CIRCUTIR
DOES THE SOLENQID
VALVE MAKE
AN OFERATING SCUND

EVERY 3 SECONDS?

[next ]| NO | YES |

MEF957D

macTveTesTm [

EGRC SOV ON
Zz==z=== MONITOR ========c=
CKPS'RPM{FCS) Orpm

SEF584P

CHECK COMPONENT
EGHC solenoid valve).
1. Turn ignition switch “ON”.

2. Perform “EGRC SOL/V
CIRCUIT” in "FUNCTION
TEST” mode with CONSULT,

OR

NG

Y

. Turn ignition switch “ON”.

N =

and “OFF” in “ACTIVE TEST"
mode with CONSULT and check
operating sound.

CR

. Turn EGRC-solencid valve “"ON”

. Tum ignition switch “ON".

2. When disconnecting and recon-
necting the solenoid valve har-
ness connector, make sure that
the solencid valve makes opetr-
ating sound. {The DTC or the
1st trip DTC for the solenoid
valve will be displayed, however,
ignore it.)

=

iOK
®

EC-217

Repair or replace EGRC-
solenoid valve or repair
circuit.

E

HE

EL

10X

385



TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Cont’d)

?
CHECK COMPONENT NG | Replace EGRC-solenoid
(EGRC-sclenoid valve). | valve.
Refer to “COMPONENT INSPECTION”
below.

OK

A 4

CHECK COMPONENT NG_ Replace EGRC-BPT valve.

(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION”,
EC-219.

OK

Y

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

Trouble is not fixed.

r

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

A

Check resistance of EGR temperature
sensor.
(See page EG-219.)

¥
INSPECTION END

COMPONENT INSPECTION

EGR valve

Apply vacuum to EGR valve vacuum port with a hand vacuum
pump.

EGR valve spring should lift.

If NG, replace EGR valve.

EGR valve

EGRC-solenoid valve
Check solenoid valve, following the table as shown below:

Air passage Air passage
Conditions continuity continuity
between @& and B | between &) and €

12V direct current supply

BATTERY between terminals (T} and @)
No supply No Yes

Yes No

If NG, replace the solenoid valve.
MECA88B
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)
EGR temperature sensor

- Check resistance change and resistance value.
{Reference data)
EGR temperature Voltage Resistance Gl
°C (R (V) (M)
0(32) 4.81 7.9-97 -
Q] 50 (122) 2.82 0.57 - 0.70 Wik
L . 100 (212) 08 0.08 - 0.10
sersaa0  If NG, replace EGR temperature sensor. =
10,000 e
1,000
FE
o
k4
&
§100 GL
R r
8
o
T
10
&
1t v L L | A
¢ 50 f00 150 200
32 (1220 (212)  (302) (392
Temperature °C (°F) R’BE
SEF526Q

EGRC-BPT valve BR

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,0, 3.94 inH,0) =
from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve. as

R
f Apply pressure E‘T
SEF083P
ftcs
El

EC-219 387



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

. ECM
Ignition A )
switch Air duct
Throttle --- J
body -
EGRC-solenoid valve
ECM
EGR valve
| |
0 EGR
temperature
Exhaust pressure * EGRC-BPT sensor
————— Intake
valve = Ve - manifold
j ----- Exhaust
----- manifold
SEFO91PF

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 excessive, 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 - Check ltems
Mal )
Code No. alfunction is detected when (Possible Cause)
P0402 * The EGRC-BPT valve does not operate praperly. * EGRC-BPT valve
0306 * Loose or disconnected rubber tube

* Blocked rubber tube
* Intake manifold EGR passage

EC-220
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TROUBLE DIAGNOSIS FOR DTC P0402

t Throttle body

EGRC-BPT valve
o
Air duct 4

SEF582P

EGRC-BPT Valve Function (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-BPT

valve. During the check, a 1st trip DTC might not be confirmed.

1) Disconnect the rubber tube to the fuel pressure regulator from
the intake manifold at the fuel pressure regulator.

2) Disconnect the rubber tube to the EGRC-solenoid valve from
the EGRC-BPT vailve at the EGRC-solenoid valve.

3) Connect these two rubber tubes using a rubber tube that is s

approx. 2 meter in length and has 1 mm (0.04 in) dia. orifice
made in it. {The intake manifold vacuum will be directly applied
to the EGRC-BPT valve.)

4) Start engine.

5) Check for the EGR valve lifting with engine at less than 1,500
rpm under no load.

EGR valve should remain closed or slightly lift up.

6) Keep engine speed at about 2,000 rpm, then check the EGR
vaive lifting when revving engine up to 4,000 rpm under no
load.

EGR valve should lift up to the full position, and go down
without sticking when the engine is returned to idle.

7) Check rubber tube between the EGRC-solenoid valve and
throttle body for misconnection, cracks or obstruction.

Overall function check [
Temporary rubber tube
for testing approx. 2 m (7 ft}
in length with 1 mm {0.04 in}
dia. orifice made Y74

Bt
| < %}’l N
ok, R

EGRC-solenoid valve
S .
AN i

Fuel pressure regulator
Check the EGR valve

litting.

SEF363QA

X No pressure

SEF172P

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 EGRC-BPT valve.
Leakage should exist.

EC-221
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TROUBLE DIAGNOSIS FOR DTC P0420

ON BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function

ECM (ECCS contrel moduie)

Rear
heated
oxygen
sensor

b

Front

heated

oxygen

sensor

|_| Three
way

Exhaust catalyst
gas —_— .

Y

ECM monitors the switching frequency ratio of front
and rear heated oxygen sensors.

A three way catalyst with high oxygen storage
capacity will indicate a low switching frequency of
rear heated oxygen sensor. As oxygen storage
capacity decreases, the rear heated oxygen sensor
switching frequency will increase.

When the frequency ratio of front and rear heated
oxygen sensors approaches a specified limit value,
the three way catalyst malfunction is diagnosed.

Check ltems

Diagnostic Trouble I
Code No. Malfunction is detected when ... (Possible Cause)
P0420 * Three way catalyst does not operate properly. * Three way catalyst
0702 | ®» Three way catalyst does not have enough oxygen storage ¢ Exhaust tube
capacity. « |ntake air leaks

® |njectors
® |njector leaks

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the three way catalyst.
During this check, a 1st trip DTC might not be confirmed.

% MONITOR ¥t NO FAIL ]
CKPS'RPM (POS})  2137rpm
FR 02 SEN-B2 0.37V
FR 02 MNTR-B2 LEAN
FR 02 SEN-B1 0.37V
FR O2 MNTR-B1 LEAN
RR 02 SENSOR 1.30V
AR 02 MNTR RICH

)
RECORD

SEF631P

1)
2)

3)

Start engine and warm it up sufficiently.

Set “MANU TRIG” and “HI SPEED”, then select “FR
02 SEN-B1", “FR 02 SEN-B2”, “RR 02 SENSOR",
"FR 02 MNTR-B2”, “FR 02 MNTR-B1”, “RR 02
MNTR” in “DATA MONITOR" mode with CONSULT.
Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constant under no load.
Make sure that the swilching frequency between
“RICH” and “LEAN” of “RR 02 SENSOR” is very less
than that of “FR O2 SEN-B1” or “FR O2 SEN-B2".
Switching frequency ratio =

Rear heated oxygen sensor switching frequency
Front heated oxygen sensor switching frequency

This ratio should bhe less than 1/2.
If the ratio is greater than 0.5, the three way catalyst is
not operating properly.

Note: If the “FR O2 MNTR-B1” or “FR O2 MNTR-B2” does

not indicate “RICH” and “LEAN" periodically more
than 5 times within 10 seconds at step 3, perform
TROUBLE DIAGNOSIS FOR DTC P0130 or PO150
first. {See page EC-141 or EC-159.)

OR

EC-222
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TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

@ 1) Start engine and warm it up sufficiently.

comm 2} Set voltmeters probes between ECM terminals g [front
s “ M ] heated oxygen sensor (right bank) signal], [front
heated oxygen sensor (left bank) signal] and @8 (engine
0 CONNECTOFI ground), and ECM terminals (rear heated oxygen
5051 sensor signal) and @9 (engine ground). @l

3) Keep engine speed at 2,000 rpm ceonstant under no
load. e
4) Make sure that the voltage switching frequency (high & A
a ° f(ﬁH low) between ECM terminals 68 and @9 is very less

than that of ECM terminals &0 and @9, or &) and 3. N
Switching frequency ratio = th

SEF632P

Rear heated oxygen sensor voltage swnchmg fre- e
quency

Front heated oxygen sensor voltage switching fre-
quency

This ratio should be less than 1/2.
If the ratio is greater than 0.5, it means three way cata- &
lyst does not operate properly.

Note: If the voltage at terminal &9 or &) does not switch _
periodically more than 5 times within 10 seconds at L
step 3, perform TROUBLE DIAGNOSIS FOR DTC
0503 or 0303 first. (See page EC-141 or EC-159.)

(g3
20

&
=]

JOX
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TROUBLE DIAGNOSIS FOR DTC P0420

SEFQ998#
E CONKWEGT
A&
[ Ecm__|o] connecTon||
102,104,706,109,111,113
D O
= SEFE33P

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

2. Disconnect camshaft position sensor
(PHASE) harness connactor.

3. Turn ignition switch "ON".
Make sure fuel does not drip from injec-
tor.

¢ Does not drip.

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

CHECK EXHAUST SYSTEM. NG | Repair or replace it.
Visually check exhaust tubes and muffler "
for dent.
OK
CHECK FOR EXHAUST AIR LEAK. NG_ Repalr or replace.
Start engine and run it at idle. Listen for an "
exhaust air leak before the three way cata-
lyst.
¥ OK
CHECK FOR INTAKE AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for an -
intake air leak after the mass air flow sen-
SO
l OK
CHECK INJECTORS. NG; Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for Injec- "] NOSIS FOR NON-DE-
tors. (Refer to £EC-353.) TECTABLE ITEMS,
2. Stop engine and then turn ignition “Injectors”. (See page
switch “ON". EC-353.})
3. Check voltage between ECM terminals Repair harness or connec-
Qe), God, (o8), (o83, (i) or GiD) tors.
and ground with CONSULT or tester.
Battery voltage should exist.
v OK
1. Turn ignition switch “"QFF”.
2. Remove injector assembly.
(See page EC-27.)
Keep fuel hose and all injectors con-
nected to injector gallery.
1. Turn ignition switch “OFF". Drips | Replace the injectars from

which fuel is dripping.

retest.
Y

Repiace three way catalyst.

v

INSPECTION END

EC-224
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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-241.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis allows leak detection in the EVAP purge line to be accomplished using two methods.
One is the pressure test which utilizes vapor pressure in the fuel tank. The other is the vacuum test utilizing H&
the engine intake manifold vacuum.

Pressure test ELl
The EVAP canister vent control valve is closed to shut the EVAP purge line off. The vacuum cut valve bypass
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.

When no pressure rise is observed, carry out the vacuum test. If pressure rise is observed, conduct leak
detection check on the line between the vacuum cut valve and EVAP canister purge control valve, under the
“Pressure test” condition.

LC

Vacuum test EE
In the event of no pressure rise being observed in the “Pressure test”, conduct the alternative leak detection
check. This check, on the line between the fuel tank and EVAP canister purge control valve, is accomplished
under the “Vacuum test” condition. GL
The vacuum cut valve bypass valve is opened to ciear the line between the fuel tank and the EVAP canister
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- #T
surize the EVAP purge line using intake manifold vacuum. After this depressurization is implemented, the
EVAP canister purge control valve and EVAP canister purge volume control valve will be closed.

EVAP canister
EVAP control system pressure sensor purge control x

Vacuum cut valve bypass valve ! salencid valve
§ FA

AT

EVAP shut valve—
~ 8\ EVAP canister =
purge contral valve
Fuel tank Vacuum 9

cut valve

EVAF canister BR

EVAP canister
vent controf purge 'voll.llme
valve control valve SEF377Q

@
=

)
@

EL

[y
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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
0705

= EVAP control system has a leak.
* EVAP control system does not operate properhy.

- % & & & & 8w - & 8

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.

Biocked or bent rubber tube to EVAP control system
pressure sensor

Loose or disconnected rubber tube

EVAP canister purge control valve

EVAP canister purge volume control valve

EVAP canister purge control solenoid valve
Absolute pressure sensor

Tank fuel iemperature sensor

MAP/BARO switch solenoid valve

Blocked or bent rubber tube to MAP/BARO switch
solencid valve

O-ring of EVAF canister vent control valve is missing
or damaged.

CAUTION:

e Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the MiL

may come on.
¢ |f the fuel filler cap is not tightened properly, the MIL may come on,

* Use only a genuine rubber tube as a replacement.

[l sececTomamobe  [¥|

[ work supPoRT

I SELF-DIAG RESULTS

| DATA MONITOR

[ AcTIvE TEST

| SRT-OBD TEST VALUE

[ Funcrion TesT

p— L L]

EF3745

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

* Always select “SINGLE TEST” with CONSULT when
performing the “FUNCTION TEST".

* Perform “FUNCTION TEST” when the fuel level is
less than 3/4 full. i not, inspect fuel filler cap and fuel
tank separately. Refer to EC-228.

1) Select “EVAP (SMALL LEAK)” in “FUNCTION TEST”.

mode with CONSULT.
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-228.

OR

EC-226
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System

W (Small Leak) (Cont’d)
| Ci%‘ .*E' 1) Start engine and warm it up sufficiently.

[ Eecm o] CONNECTOFﬂ| . B 2} Turn ignition switch “OFF” and wait at least 5 seconds.
52 3) Turn ignition switch “ON” and wait at least 12 seconds.
/(g\ 4) Check voltage between ECM terminal 62 and ground
¢ H (Voltage 1).

Volitage: 1.9 - 4.2V .
_J—l 5) Restart engine and let it idle for at least 70 seconds. B,

& © 1 6) Maintain the following conditions for at least 80 sec-
B onds. =
SEFESST Gear position: Suitable gear position M

Vehicle speed: 40 - 80 km/h (25 - 50 MPH)

m CONNECT @ Engine Speed: 1,500 - 2,500 rpm LE
S Engine coolant temperature: Less than 100°C —~
ECM__|O] CONNECTOR X (212°F) . . _

= i 2 7) Stop the vehicle and let engine at idle.
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) oE

ﬂ Engine speed: 1,500 - 2,500 rpm

Engine coolant temperature: Less than 100°C
{212°F) L
SEF6547 9) Perform steps 7,8 more than 10 times.

10) Decelerate the vehicle to idle and wait at least 10 sec-
onds. #IT
11) Check voltage between ECM terminal 2 and ground
{Voltage 2).
Voltage: 1.9 - 4.2V AT
12} Check voltage decrease between voltage 1 and 2.
Voltage 2 - Voltage 1z 0.01V
13) Maintain the following conditions for 9 minutes after 12 gz
minutes have passed from restarting engine in step 5.
Gear position: Suitable gear position
Vehicle speed: 20 - 80 km/h (12 - 50 MPH) 2y
Engine speed: 800 - 3,500 rpm
Engine coolant temperature: Less than 100°C
(212°F) BR
14) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds, and then turn “ON”.
15) Perform “Diagnostic Test Mode Il (Self-diagnostic &7
results)” with ECM.
NOTE: =
s Hold the accelerator pedal as steady as possible during =%
driving in steps 6, 8 and 13.
¢ |t is better that the fuel level is low.
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SEF434Q

Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

SNA SN
EVAP canister purge

volume control valve o

SEF381Q

T T7=<
EVAP canister purge —

cantrol valve

F\‘ ’
K
ﬁ\"l\\ '

. NG

CHECK FUEL FILLER CAP. » 1. Open fuel filler cap, then

1. Check fuel filler cap remains open, fails clean cap and fuel filler
to close or catches foreign matter. neck threads using air

2. Check for genuine fuel filler cap design. blower.

3. Check fuel tank vacuum relief valve. 2. Replace with genuine
Refer to “EVAPORATIVE EMISSION fuel filler cap.
SYSTEM”. 3. Replace fuel filler cap.
{See page EC-22.)

OK
B A 4 NG

CHECK COMPONENT p. Replace EVAP canister

{EVAP canister purge volume control purge volume control

valve). valve.

Refer to “"COMPONENT INSPECTION",

(See page EC-230.)

CK
A NG

CHECK COMPONENT » Replace EVAP canister

(EVAP canister purge control valve). purge control valve.

Refer to “COMPONENT INSPECTION”.

{See page EC-231))

: OK
D ' NG

CHECK COMPONENT »| Replace EVAP canister

(EVAP canister vent control valve). vent control valve.

Refer to “COMPONENT INSPECTION”.

(See page EC-231.)

oK
Y
NG

CHECK COMPONENT (EVAP canister
purge control solenoid valve).

1. Disconnect vacuum hose to
EVAP canister purge control
valve.

2. Start engine.

3. Perorm “PURG CONT S/V” in
“ACTIVE TEST” mode.

4. Select "ON” on CONSULT
screen to turn on “PURG CONT
S/,

5. Check vacuum hose for vacuum
when revving engine up to 2,000
rpm.

Vacuum shouid exist.

“FVAP canister purge
control solenaid valve
NS NN

A
SEF4350)

ACSIN

.‘ﬁ’. 1. Start engine and warm it up suf-
A= ficiently.

2. Stop engine.

3. Jdack up drive wheels.

4. Disconnect vacuum hose to

EVAP canister purge control
valve.
Refer to “Vacuum Hose
Drawing”, EC-14.

5. Start engine.

6. Check vacuum hose for vacuum
when revving engine up to 2,000

rpm.
Vacuum should exist.
YOK
®

EC-228

Check the following.

* EVAP canister purge con-
trol solenoid valve
Refer to “COMPONENTS
INSPECTION", EC-231.

* Vacuum hoses for clog-
ging or disconnection
Refer to “Vacuum Hose
Drawing”, EC-14,
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TROUBLE DIAGNOSIS FOR DTC P0440

mrctvetesTl [
PURG CONT S/V N
{PURG CONT VAC) VC ON
Zoozoz===- MONITOR zzzz=====:
PURG CONT S/vV ON
CMPS*RPM (REF) 2000mpm
CLSD THL/P SW OFF

BT [ on/OFF][ OFF |

SEF098T

Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)
®

l

CHECK COMPONENT

{Absolute pressure sensor}.

Refer to “COMPONENT INSPECTION".
(See page EC-231.)

NG

Y

S

EVAP canister Ffurge control valve

N SEF3440Q)

OK

!E ¥

Replace absolute pressure
Sensor.

CHECK COMPONENT
(MAP/BARQ switch solenoid valve).
Refer to “COMPONENT INSPECTION".

(See page EC-232))

NG

OK

.

h 4

Replace MAP/BARO
switch soienoid valve.

Absolute pressure
sensor

SEF531G

~ T 77 AN
Fuel tube /A~ MAP/BARO switch
o solencid valve’
= AN

1|1 LEVAP canister purge
control solenaid valve

K
= ><

_~ SEF532QA

Under the rear seat ——__ \_\
\

Tank fuel temperature
SeNsor harness

connector

Tank fuel temperature sensor o
is built into fuel tank.

A T

/SEF246PB

CHECK COMPONENT

(Tank fuel temperature sensor).

Refer to “COMPONENT INSPECTION".
(See page EC-232)

NG

Y

OK

r

Replace tank fuel tempera-
ture sensor.

CHECK EVAP PURGE LINE.

Check EVAP purge line {pipe, rubber tube,
fuel tank and EVAP canister) for cracks or
improper connection.

Refer to “EVAPCRATIVE EMISSION
SYSTEM”, EC-23.

NG

oK

Y

Clean EVAP purge line (pipe and rubber
tube) using air blower.

!

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.

INSPECTION END

EC-229

Repair or reconnect the
hase.

)

A

EM

(E)

AT
&

(w3
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TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

%’% @ﬁ COMPONENT INSPECTION
EVAP canister purge volume control vaive
1. Disconnect EVAP canister purge volume control valve
harness connector.
2. Check resistance between the following terminals.

terminal (2) and terminals (1), (3

[Q] terminal (§) and terminals (@), (&

— Resistance:

Approximately 30(} [At 25°C (77°F)]
3. Reconnect EVAP canister purge volume control valve

= DISCONNEST harness connector.
@ GED] 4. Remove EVAP canister purge volume control valve
854 - 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 and ensure the EVAP canister
SEF353Q purge volume control valve shaft smoothly moves for-
ward and backward according to the valve opening.

B ActvetesT B [ tif NG, replace the EVAP canister purge volume control
valve.
PURG VOL CONT/V  20Step OR
@ 1. Disconnect EVAP canister purge volume control valve
—====z=== MONITOR ========
CKPS-RPM(POS) 0 harness connector.
* rpm , . .
FR 02 MNTR-B2 LEAN 2. Check resistance between the following terminais.
FR O2 MNTR-B1 LEAN - -
AR A PHARS e terminal (2) and terminals 1), @
A/F ALPHA-B1 100% terminal (5) and terminals (4), (6)
THRTL POS SEN 0.652V Resistance: .
[Qulf UP || DWN |Qd] Approximately 300 [At 25°C (77°F)]
SEF439Q 3. Reconnect EVAP canister purge volume control valve

harness connector.

4. Remove EVAP canister purge veolume control valve
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve hamess connector should remain
connected.)

5. Turn ignition switch “ON” and “OFF" and ensure the
EVAP canister purge volume control valve shaft
smoothly moves forward and backward according to the
ignition switch position.

If NG, replace the EVAP canister purge volume control
valve.

SEF763P

A VAN -
EVAP canister purge

volume control valve

SEF381Q
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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 @l
Caondition continuity continuity
between @) and B between @) and ©
BATTERY - ML@\.’
12V direct current supply
. Yes No
between terminals
SEF313Q No supply No Yes =R

it NG, replace solenoid valve.

FE
GL
EVAP canister purge EVAP canister purge control valve AT
control valve Check EVAP canister purge controi valve as follows:
1. Blow air in port @), (B) and (©), then ensure that there is no
leakage. AT
2. Apply vacuum to port @). [Approximately -13.3 to -20.0 kPa
(=100 to —150 mmHg, —-3.94 to -5.31 inHg)]
Blow air in port © and ensure free flow out of port B). EA
R4
SEF285PA
EVAP canister vent control valve BE
@ Check air passage continuity.
) Condition Air passage continuity ST
Q\ between and
O-ring 12V direct current supply between ter-
& minals (1) and (2 No RS
b @) 51-63Nm Mo supply ves
W {0.52 - 0.64 kg-m, NG , . BT -
BATTERY 45.1 - 55.6 in-lb) , Clean vaive using air blower or replace as necessary.
SEFe6SS|  Make sure new O-ring is installed properly.
Absolute pressure sensor HA
H CONBECT !' 5 . .
E 'y GED 1. Remove absolute pressure sensor from bracket with its har-
3 nass connector connected. EL
Absolute pressure 2. Remove hose from absolute pressure sensor.
sensor 3. Apply vacuum and pressure to absoclute pressure sensor as
shown in figure. 534
4. Check output voltage between terminal (2) and engine ground.
SEF413QA
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’'d)

Pressure (Absolute pressure) Voltage (V)
106.6 kPa (800 mmHg, 31.50 inHg) Approximately 4.6
13.3 kPa (100 mmHg, 3.94 inHg) Approximately 0.5

CAUTION:

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

MAP/BARO switch solenoid valve

cates approximately 4.3V.

B sotvetest @ L 1. Start engine and warm it up sufficiently.
MAP/BARC SW/V MAP 2. Perform “MAP/BARO SW/V” in “ACTIVE TEST” mode
with CONSULT. '
======== MONITOR R 3. Make sure of the following.
CKPS'RPM{POS) 71pm * When selecting “MAP”, “ABSOL PRES/SE" indi-
g.ﬂéspéE:,AEF?Ess\gg ”1".‘5\’/ cates approximately 1.3V.

* When selecting “BARO”, “ABSOL PRES/SE” indi-

BAROﬁ m 4. If NG, check solenoid valve below.

EF4400) OR

@ 1. Remove MAP/BARO switch solenoid valve.

2. Check air passage continuity.
W oactveTesT B [ o Y
MAP/BARO SWA/ Baro , Alr passage Alr passage
Condition continuity continuity
===z==== MONITOR ====z===z between (&) and B between @) and ©
CKPS*RPM(POS) 737rpm )
MAP/BARC SWA/ BARO 12V direct currs‘fnt supply
ABSOL PRES/SE 4.3V between terminals (1) Yes No
and @
No supply No Yes
BARO MAP
EFd41 :
SEFasQ 3. If NG, replace solenoid valve.

BATTERY

MEC48B8B|

Tank fuel temperature sensor
Tank fuel temporature | sheck resistance as shown in the figure.

sensor connecior
CISCONNECT

{Reference data)

Temperature °C (°F)

Resistance k1

20 {68)

23-27

@ 50 (122)

079 - 090

SEF379T

EC-232

If NG, replace tank fuel temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P0443

SYSTEM DESCRIPTION

Crankshaft position sensor {POS)

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve

Engine coolant temperature sensor

Closed throtile position switch

Vehicle speed sensor

Ignition switch

This system controls the vacuum signal applied to

the EVAP canister purge control valve.

When the ECM detects any of the following

conditions, current does not flow throug
canister purge control solenoid valve.

The solenoid valve cuts the vacuum signal so that

Engine spead
Engine coolant temperature EVAP canister

" ECM » purge control sole-
Closed throttle position (ECCS noic valve

7| controf Vacuum
Vehicle speed ~ module) signal

i ¥
Start signal N EVAP canister

" purge control valve

Start switch “ON”

Closed throttle position

Low or high engine coolant temperature
During deceleration

Engine stopped

Low vehicle speed (M/T models)

h the EVAP

the EVAP canister purge control valve remains

closed.

To EVAP canister purge control valve

Intake ‘

manifold
vacuum
signal

To intake
air duct

SEF&73PA

COMPONENT DESCRIPTION

EVAP canister purge control solenoid valve

The EVAP canister purge control solenoid valve responds to sig-
nals from the ECM. When the ECM sends an OFF signal, the
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
passes through the EVAP canister purge control solenoid valve.
The signal then reaches the EVAP canister purge control valve.

Vacuum s'agnat from EVAP canister purge
EVAP canister purge control valve

control solenoid _ &7 T3
valve l
To EVAP
' canister

purge volume
From control valve
EVAP

canister

> O

EVAP canister purge control valve

When the vacuum signal is cut by EVAP canister purge control
solenoid valve, EVAP canister purge control valve shuts off the
EVAP purge line.

SEF343QA

EC-233

@

E[]

CL

T

AT

I
fia)
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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
EVAP control system pressure sensor purge control Q\t)%

Vacuum cul valve bypass valve solenoid valve
EVAF shut valvex

EVAP canister

. purge control valve
Fuel tank Vacuum
cut valve

EVAP canister EVAP canister
vent control purge volume
valve control valve SEFaTTQ

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Idle OFF
2,000 rpm ON

PURG CONT SV * Engine: After warming up

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @8 (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage})
NO.
EVAP canister purge con- | |ENgine is running. BATTERY VOLTAGE
4wy i [ 11 - 14V
trol solenoid valve Idle speed (11 - )

ON BOARD DIAGNOSIS LOGIC

Diagnostic

Trouble Code Malfunction is detected when ... Che,wk Items
(Possible Cause)
No.
P0443 A) The improper voltage signal is entered to ECM * Harness or connectors
0807 through EVAP canister purge control solenaid valve. {The EVAP canister purge control solenoid valve cir-

cuit is open or shorted.)
¢ EVAP canister purge control solenoid valve

B} EVAFP canister purge control valve doas not operate | ® EVAP canister purge control valve
propetly (stuck open). s EVAP canister purge control solenoid valve
* Vacuum hoses for clogging or disconnection
* EVAP control system pressure sensor

EC-234 402



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If the (1st trip)
DTC cannot be confirmed, perform “Procedure for maifunc-
tion B” on next page.

&

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. 8
OR
(NG 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 “Diagnhostic Test Mode |l (Self-diagnostic
results)” with ECM.

Procedure for malfunction B

1) Jack up drive wheels.
2) Turn ignition switch "ON" and select “DATA MONITOR” 3T
mode with CONSULT.

¥r MONITCR v NO FAIL

CMPS-RPM (POS)  2200rpm 3) Start engine and warm it up sufficiently.
gg‘éﬁ;ﬁi’nﬁz ggfg"h 4) Check that tank fuel temperature is above 0°C (32°F). AT
TANK F/TMP SE 2300 5} Turn ignition switch “OFF” and wait at least 5 seconds.

6} Start engine and let it idle at least 70 seconds.
7) Maintain the following conditions at least 10 seconds. &
Gear position:
“2” or “D” range (A/T)

L=

| RECORD “3rd” or “4th” gear (M/T) Ri&
SEF810T Vehicle speed:
40 - 80 km/h {25 - 50 MPH) 5
Engine speed: Bl
FUEL SYS #1 OLDRIVE
FUEL SYS #2 OLDRIVE 1,500 - 2,500 rpm
s el e 282 Coolant temperature: (
° o S
SHORT FT #1 T Less than 100°C (212°F) ST
LONG FT #1 0% OR
fgSgTi__TF;f 0-8"//3 &) 1) Jackup drive wheels. 58
OD Ia1 H HY H 119 " 118 " H D,b
ENGINE SPD 5200RPM 2} Turn ignition switch “ON” and select “MODE 1”7 with [
VEHICLE SPD 38MPH GST. , .
IGN ADVANCE 9.0° 3) Start engine and warm it up sufficiently. =
INTAKE AIR 25°C 4) Check that voltage between ECM terminal & and ET

ground is less than 4.2V,
5) Turn ignition switch “OFF” and wait at least 5 seconds.

SEFS11T

6) Start engine and let it idle at least 70 seconds.

ﬁ' F ol 7) Maintain the following conditicns at least 10 seconds.
(}] (Gw Gear position: EL

“2”7 or “D” range (A/T)

|L_ecm__Jo[connecTor|| “3rd™ or “4th™ gear (M/T)
5 Vehicle speed: [T
40 - 80 km/h (25 - 50 MPH) e
Engine speed:
| ! 1,500 - 2,500 rpm
& Coolant temperature:

= Less than 100°C (212°F)
SEF809T 8) Select “MODE 7 with GST.
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HE T

—

[of connecTorlf

[[
® ©

I ecm

SEF809T|

HAE B
[T _EcM O] CONNECTOR]
59

{

S

SEF347C

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

@ )

8)

OR

Jack up drive wheels.
Turn ignition switch “ON".
Start engine and warm it up sufficiently.
Check that voltage between ECM terminal &2 and
ground is less than 4.2V.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and let it idle at least 70 seconds.
Maintain the following conditions at least 10 seconds.
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 §9 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
resuits)” with ECM.

EC-236
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

IGNITION SWITCH EC-CANI/V-01
ON or START
| §
} Refer to &l
10a | EUSE  |EL-POwER.
B
( I . Detectable line for DTC
n —— - i 12
flﬁll : Non-detectable line for DTG (18,
R/Y
EM
LG

FiE
RY
D ot
L
RIY
I M7
[2llcanisTER
PURGE
CONTROL i
é SOLENGID P,
VALVE
LI

1
/

—

=
28
Jm=

%S_

CPC aq
ECM ST
(ECCS CONTROL MODULE)
F101
RS
BT
Refer to last page (Foldout page).
3115}
1]2{al4fC T 516{7]8 5]
HICEEDEEE 1920 CI -
B

101]102|103]104] {105]106[107]
109]110[ 111 112] |113]114{115
117{118]1199120] [121]122]123

G0l

MEC6688
405




TROUBLE DIAGNOSIS FOR DTC P0443

~ e 1 Vi ! / / ,
Fuel tube MAP/BARO switch
N
EVAP canister purge
control solenoid valve
Hesonator\ /\
""" - SEF5320A
e DISCONNECT
\mg| 3
HE G
Gn)
B &
SEF398Q
m DISCONKECT ‘l:l‘i DISCONNECT
HS. 18.
[ ecm _[o[connEctor]| GID
’ 1(
SEF675P

Evaporative Emission (EVAP) Canister I'5urge
Control Valve/Solenoid Valve (Cont'd)

DIAGNOSTIC PROCEDURE
Procedure for malfunction A

INSPECTION START

l

CHECK POWER SUPPLY.

1. Disconnect EVAP canister purge control
solenoid valve harness connector.

2. Turn ignition switch “ON".

3. Check voltage between terminal @) and
ground with CONSULT or tester,
Voltage: Battery voltage

NG

OK

B Y

_| Check the following.

~| » Harmess connectors

(o),

* 10A fuse

® Harness for open or short
between EVAP canister
purge control selenoid
valve and fuse

f NG, repair harness or

connectors.

CHECK QUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

If CK, check harness for short.

NG

lOK

.| Repair harness or connec-

7| tors.

CHECK COMPONENT

(EVAP canister purge contral solenoid
valve).

Refer to "“COMPONENT INSPECTION”,
EC-335.

NG

OK

Y

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

lTroubIe is not fixed.

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

retest.

INSPECTION END

EC-238

.| Replace EVAP canister
| purge control solenoid

valve,

406



TROUBLE DIAGNOSIS FOR DTC P0443

\2 JE D
%Intake manifolkd collector

T TR
EVAP canister purge -———=

control valve

WS

\\,

= U L SEF392Q
macTveTESTH [

PURG CONT S/V

(PURG CONT VAC) VC ON
===zz==== MONITOR =zzzzz===:

PURG CONT S/V ON

CMPS+RPM (REF) 2000rpm

CLSD THL/P SW OFF

B [ON/OFF][ OFF |

SEFD98T

EVAP canister purge control valve
i

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

Procedure for malfunction B

INSPECTION START

v

CHECK VACUUM SIGNAL.
1. Disconnect vacuum hose to
EVAP canister purge controi
2. Start engine.

valve.

3. Perform “PURG CONT S/V” in
“ACTIVE TEST" mode.

4. Setect “ON” on CONSULT
screen to turn on “PURG CONT
SV

5. Check vacuum hose for vacuum
while revving engine up to 2,000
rpm.

Vacuum should exist.

NG

CHECK COMPONENTS

OR

. Start engine and warm it up suf-

ficiently.

2. Stop engine.

3. Jack up drive wheels (M/T mod-
els}.

4. Disconnect vacuum hose to
EVAP canister purge control
valve,

5. Start engine.

6. Check vacuum hose for vacuum
when revving engine up to 2,000
rpm.

Vacuum should exist.

lOK

{EVAP canister purge con-
trol solenoid valve).

Refer to “COMPONENTS
INSPECTION” on next

page.

OK

hd

Check vacuum hoses for
clogging or discannechion.
Refer to “VYacuum Hose
Drawing”, EC-14.

SEF344Q)

CHECK COMPONENT

{EVAP canister purge control valve).

Refer to “COMPONENT INSPECTION” on
next page.

NG

i Replace EVAP canister

OK

hd

Go to “TROUBLE DIAGNOSIS FOR DTC
P0450”, “EVAP Control System Pressure

Sensor”’, EC-246.
l OK

| purge control valve.

CHECK EVAPORATIVE EMISSION LINE.
Check EVAP purge line hoses for leak or
clogging.

Refer to “Evaporative Emission Line
Drawing”, EC-23.

NG

Repair EVAP purge line

Y

OK

hd

INSPECTION END

EC-239

hoses.

2

712}

el

BE

GL

Eﬁ

i

R

BR

S
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TROUBLE DIAGNOSIS FOR DTC P0443

SEF313Q

EVAP canister purge
control valve

SEF285PA

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

COMPONENT INSPECTION

EVAP canister purge control solenoid valve
Check air passage continuity.

Condition

Air passage
continuity
betwsen @) and B

Air passage
continuity
between @ and ©

12V direct current supply
between terminals

Yes

No

No supply

No

Yes

If NG, replace sclenoid valve.

EVAP canister purge control valve
1. Blow air in ports @, @ and (€ and ensure that there is no

leakage.

2. Apply vacuum to port (&). [Approximately -13.3 to -20.0 kPa
(—100 to —150 mmHg, —3.94 to -5.91 inHg)]
Then blow air in port © and ensure free flow out of port B).

EC-240
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TROUBLE DIAGNOSIS FOR DTC P0446

Atmospheric pressure GO Terminal Evaporative Emission (EVAP) Canister Vent
side Control Valve

COMPONENT DESCRIPTION

Note: If both DTC P0440 and P0446 are displayed, perform g
TROUBLE DIAGNOSIS FOR P0446 first.

The EVAP canister vent control valve is located on the EVAP can-

ister and is used to seal the canister vent. A
This solenoid {the EVAP canister vent control valve) responds to
Canister side Plunger Spring signals from the ECM.
sers7sel  When the ECM sends an ON signal, the coil in the solenoid valve [ERi
is energized.
VN A plunger will then move to seal the canister vent. The ability to seal

Fear left tire the vent is a necessary part of the diagnosis algorithms for other LG

\ evaporative loss system components.

This solencid valve is used only for diagnosis, and usually remains
opened.
When the vent is closed, under normal purge conditions, the
77| evaporative loss system is depressurized allowing “EVAP Control
System (Small Leak)” diagnosis. [FE

EVAP canister vent =~ @L
control valve SEF730T

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

M
Remarks: Specification data are reference values.
MONITOR ITEM CONDITION ' SPECIFICATION
VENT CONT/HV * |gnition switch: ON OFF AT
ECM TERMINALS AND REFERENCE VALUE FA
Remarks: Specification data are reference values, and are measured between each terminal and 29 (ECCS ground) with a voltmeter.
TER- ' BA
WIRE DATA e
AL IT
MIN COLOR EM CONDITION (DC voltage)
NO.
i BR
EVAP t -
70 ORIL canister vent con Ilgnition pye “ON"| BATTERY VOLTAGE
trol valve (11 - 14V)
Sl
ON BOARD DIAGNQSIS LOGIC
Diagnostic B
A Check ltems T
Trout;\lli Code Malfunction is detected when .... (Possible Cause)
P0446 A} An improper voltage sighal is entered into ECM * Harness or connectors BT
0803 through EVAP canister vent control valve. (EVAP canister vent control vaive circuit is open or
shorted.)
..................... M
B) EVAP canister vent centrol valve does not operate * EVAP canister vent control valve
properly. o EVAP control system pressure sensor
® Blocked rubber tube to EVAP canister vent control
valve L
* Water separator
1B
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TROUBLE DIAGNOSIS FOR DTC P0446

B
g\)\O-ringg

4 @] 51-63 Nm

{0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)

Evaporative Emission (EVAP) Canister Vent
Control Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A”. If the DTC cannot be
confirmed, then perform “Procedure 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
@ 1) Start 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 Il (Self-diagnostic
results)” with ECM.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP can-

ister vent control valve circuit. During this check, a 1st trip 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.

Air passage continuity

SEF969S Congition between (&) and B
12V direct current supply between ter-
. No
minals (1) and @)
No supply Yes

If removed, clean valve using air blower.

Make sure new O-ring is installed properly.

EC-242
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TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent
Control Valve (Cont’'d)

&
IGNITION SWITCH
ON or START e : Detectable line for DTC
X m— : Non-detectable fine for DTC (A
Refer to
10A | FUSE |EL-POWER.
BLOCK
i e
0]
A/Y LG
L
|
g R
RN
B0
B23
RIY FE
'-J—lz .
[z] EVAP CANISTER Al
VENT CONTROL CL
VALVE
:
IER T
ORIL &
||
- AT
e
' :
ORIL EA
l'"l
EI Fio2
OR/L [
I B o
ORAL =R
||7o ||
CDCV 8T
RS
ECM (ECC5 CONTROL MODULE){Fiol)
ET
Refer 1o last page (Foldout page}.
|
i
HHE=1AEEE T12]3[C=]4[5[6]7 Iy
8 91011|1213141516 B E 10111213141516 @)
HAREDEHR EL
EIE E R ELD 141516
GY
1o

101]102]103]104] |105p66{107[108
1091 10| 111 [112] |13 114f115[116
1171181191208 |121)122{123[124

H.s.

MEC685B
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TROUBLE DIAGNOSIS FOR DTC P0446

-EVAP canister

fe=—

‘___-——_____-—_

T S EVAP canister vent £
E’—:!_—::\.L = control valve harness

— connector 7 l
Rear ieft tire ﬂ\?\

(

SEF384Q

DISCONNECT
. “

[A]

SEF385C

. €

@ﬁ)

. DISCONNECT

|Of CONNECTOR ||
70

[ Ecm

[Q]

&

SEF386Q

Evaporative Emission (EVAP) Canister Vent

Control Valve (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v NG
CHECK POWER SUPPLY. p| Check the fellowing.
1. Discannect EVAP canister vent control * Harness connectors
valve harness connector. (ar),
2. Turn ignition switch “ON". arness connectors
3. Check voltage between terminal (2) and GDJ
ground with CONSULT or tester. s 10A fuse
Voltage: Battery voliage * Harness for open or
short between EVAP
OK canister vent control
valve and fuse
If NG, repair harness or
connectors.
B v NG
CHECK OUTPUT SIGNAL CIRCUIT. »! Repair hamess or connec-
1. Tumn ignition switch “OFF”. tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal #g and terminal
Continuity should exist.
if OK, check harness for short.
J, OK
CHECK RUBBER TUBE FCR CLOG-
GING.
Check cbstructed rubber tube to EVAP
canister vent control valve and clean the
rubber tube using air blower.
J, oK
NG .
CHECK COMPONENT »| Replace EVAP canister
(EVAP canister vent control valve). vent control valve.
Refer to “COMPONENT INSPECTION".
(See page EC-245.)
J,OK
NG

CHECK COMPONENT

{EVAP control system pressure sensor).
Refer to “COMPONENT INSPECTION”.
{See page EC-245.)

Y

¢OK

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

¢ Trouble is not fixed.

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

retest.
v

INSPECTION END

EC-244

Replace EVAP control sys-
tem pressure sensor.
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TROUBLE DIAGNOSIS FOR DTC P0446
Evaporative Emission (EVAP) Canister Vent

Control Valve (Cont’d)
OF & 7)) | COMPONENT INSPECTION
g =D
EVAP canister vent control valve

Check air passage continuity. :
/.93\ passag Y. il
6] rmg@
) " Air passage continuity
t
g = Condition between (& and @ MA
S 5.1 - 63 Nom - g
W (0.52 - 0.84 kg, 12V direct current supply between ter- No
BATTERY 45.1 - 55.6 in-Ib) minals (D and @ i
SEF969S Ef
No supply Yes
If NG, clean valve using air blower or replace as necessary.
Make sure new O-ring is installed properly. LG
FE
GL

EVAP control system pressure sensor

'_’“ “”““‘” i‘@ GED 1. Remove EVAP control system pressure sensor from bracket T
(7

with its harness connector connected.
EVAP control system— / 2. Remove hose from EVAP control system pressure sensor. AT
pressure sensor V] 3. Apply vacuum and pressure to EVAP control system pressure
T sensor with pump as shown in figure.
®_S 4. Check output voltage between terminal (2) and engine ground. &
Al Pressure (Relative to aimosphetic pressure) Voltage (V)
) +4.0 kPa (+30 mmHg, +1.18 inHg) Approximately 4.6 B
SEF413Q) -9.3 kPa (-70 mmHg, -2.76 inHg) Approximately 0.5
CAUTION: -
Always calibrate the vacuum pump gauge when using it.
5. If NG, replace EVAP control system pressure sensor. &
RS
BT
HA
EL
([
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative
emission (EVAP)
control system
pressure sensor

SEF42%Q
5 1
4.5E '
> 4|
I
=N 3-2 r 1 Ambignt
% 25 i | barometic
=gl ! pressure
‘g 15 Vacuum
s 1 '
Cos f
A L 1
¢33 706.6
(100, 3.94) (800, 31.50)
Pressure kPa (mmHy, inHg)
{Absclute pressure) SEF946S

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Evaporative Emission (EVAP) Control System
Pressure Sensor

COMPONENT DESCRIPTION

The EVAP control system pressure sensor is installed in the purge
line. The sensor detects the pressure inside the purge line and
modifies the voltage signal sent from the ECM. The modified sig-
nal will then be returned to the ECM as an input voltage signal. As
the pressure increases, the voltage rises. The EVAP control sys-
tern pressure sensor is not directly used to control the engine sys-

tem. It is used only for on board diagnosis.

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

EVAP SYS PRES

* Ignition switch: ON

Approx. 3.4V

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between sach terminal and @5 (ECCS ground} with a voltmeter.

TER-
WIRE DATA
MEINAL COLOR ITEM CONDITION (DC voltage)
NO.
62 w EVAP control system |Ignition switch “ON” Approximately 3.4V
pressure sensor
42 R Senscr's power supply |Ignition switch “ON"| Approximately 5V
|Engine is running.| {(Warm-up condition)
43 B Sensar's ground oV
Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Cede Malfunction is detected when ... Che.*ck ltems
No (Possible Cause)
P0450 * An improper voltage signal from EVAP control system | ® Harness or connectors
G704 pressure sensor is entered into ECM. {The EVAP control system pressure sensor circuit is

open or shorted.)

* EVAP control system pressure sensor

* EVAP canister vent control valve (The valve is stuck
open.)

EC-246
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Start engine and warm it up sufficiently.
2} Check that tank fuel temperature is above 0°C (32°F).
3) Turn ignition switch “OFF" and wait at least 5 seconds.
4) Turn ignition switch “ON".

&

5) Select “DATA MONITOR” mode with CONSULT. A
6) Wait at least 3 seconds.
OR
& 1) Start engine and warm it up sufficiently. Eld

= 2) Check that voltage between ECM terminal 62 and
ground is less than 4.2V. -
3) Tum ignition switch “OFF” and wait at least 5 seconds. L%
4) Turn ignition switch “ON" and wait at least 3 seconds.
5) Select "MODE 7" with GST.

OR
oy 1) Start engine and warm it up sufficiently.
2) Check that voltage between ECM terminal 62 and _

ground is less than 4.2V. FE
3) Turn ignition switch “OFF” and wait at least 5 seconds.
4) Turn ignition switch “ON” and wait at least 3 seconds. 6L
5) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
6) Perform “Diagnostic Test Mode I (Self-diagnostic BT
results)” with ECM. )
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

EVAP - -
S EC-PRE/SE-01
VWA SYSTEN
t e
mmm : Detectable line for DTC
L._‘Ii‘ L._Ilil I_._Il1—| Bs2 —  Non-detectable line for DTC
R W B

® : A/T models

TTTTTT™
m#
} 1
1 :l
| " 1
EM
| |
Ly Ly
| 1
i |
mﬁ

m
o
(5]

o
—
=
(=}

4
g

AR
P! |' t
b
I ]
mﬁ
1
T——d

JOINT
CONNEGTOR-12

=
o

e
Z
3

.,
I
[

{£

A
1 { !
I
! !
m#
__T

[
i
1

B6
’1:—I7\|24Tj}§l
o——om@:}

L g
e —

om)

R W m B
B B B
Tl el [l I []
AVCC  FTPRS  GND-A .J l SENS
GND
L 1
ECM (ECCS CONTROL MOCULE) (Ep1 AT CONTROL UNIT (7103

W
4]

t]2]3|C3]4
aloHoliili2hap

NED
©

8]7 = TTE[3]Ea]4]5]6]7 123 4]5]6]7
1516 ] 1011f121314151s B 9101111213141516@

GY

‘

[KIKIERENE

o
n

2T €

e
11231418 [10{11]12]13{14}15 @ 23{24{25]2612712812 913013 1132]33]34|35
516|718 [16)17]18] 9r0R1}22) 36[37[38{3944014 11421434 44 5|46]4 7148 L HS.

1011024103104 |105]106]107]108|
109 110] 1111121 |113]114]115[116
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TROUBLE DIAGNOSIS FOR DTC P0450

NS

-EVAP control system
pressure Sensor s \
I harness connector

A F #n \\

i Rear left tire

r//

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

™ SEF731T
g DISCONNECT
A€
o
SEFH0G
B]
o €563
[Q]
SEF411Q

RISCONNECT W DISCONNECT
A€ A&

I _ecm ,ECONNECTORU G

g2

1

&

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

If QK, check harness for short.

h 4

OK

Y

SEF412Q

CHECK COMPONENT

(EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION”,
EC-245.

¢0K
®

EC-249

 J
CHECK POWER SUPPLY. NG Repair harness or connec-
1. Turn ignitien switch "QFF". tors.
2. Disconnect EVAP control system pres-
sure sensor harness connector.
3. Turn ignition switch “ON".
4, Check voltage between terminal 3) and
engine ground with CONSULT or tester.
Voltage: Approximately 5V
oK
B y
F:HECK GROUND CIRCUIT, NG | Check the following.
1. Turn ignition switch “OFF”. | ® Harness connectors
2. Loosen and retighten ground screw. (B23),
3. Check harness continuity between ter- ® Harness conhectors
minal (T) and engine ground. @),
Continuity should exist. * Harness connectors
If OK, check harnass for short. (wse ),
# Joint connector-12
OK
* Harness for open or
short between ECM and
EVAP contrel system
pressure sensor
* Harness for open or
short between A/T con-
trol unit and EVAP con-
trol system pressure
sensor
If NG, repair hamess or
connectors.
y
NG

Repair harness or cennec-
tors.

@l

R,
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

®
CHECK COMPONENT NG | Replace EVAP control sys-
(EVAP control system pressure sensor). "| tern pressure sensor.
Refer to “COMPONENT INSPECTION”
below.
OK

Y

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

I Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM hamess connector and
retest.

h 4
INSPECTION END

COMPONENT INSPECTION

% m(mj EVAP control system pressure sensor

EVAP control svet / 1. Remove EVAP control system pressure sensor from bracket
oressure sonsor AN with its harness connector connected.
, PV 2. Remove hose from EVAP control system pressure sensor.
O 3. Apply vacuum and pressure to EVAP control system pressure
sensor with pump as shown in figure.
1 4. Check output voltage between terminal 2) and engine ground.
Pressure {Relative to atmospheric pressure} Voltage (V)
SEF413Q +4.0 kPa (+30 mmHy, +1.18 inHg) Approximately 4.6
-9.3 kPa (-70 mmHg, -2.76 inHg) Approximately 0.5
CAUTION:

Always calibrate the vacuum pump gauge when using it.
5. If NG, replace EVAP control system pressure sensor.
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TROUBLE DIAGNOSIS FOR DTC P0500

sensar

Vehicle speed

AEC110

Vehicle Speed Sensor (VSS)
COMPONENT DESCRIPTION

The vebhicle speea sensor is installed in the transaxle. It contains a
pulse generator which provides a vehicle speed signal to the

speedometer. The speedometer then sends a signal to the ECM.

CONSULT BEFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

- . N . Almost the same speed as
VHCL SPEED SE I:Ir:edrwe wheels and compare speedometer indication with the CONSULT - the CONSULT value
ECM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values, and are measured between each terminal and @9 (ECCS ground) with a voltmeter.
TER-
WIRE DATA
MINAL ITEM NDITION
COLOR co © (DC voltage)
NO.
Approximately 5.2V
|Engine is running.[ (\2 ‘
29 P/L Vehicle speed sensor Jack up front wheels and run engine in “1st” 41,
positicn (M/T models) or “1” position (A/T 2
models). 0
SEFG48T
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by ascilloscope.)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Check ltems
{Possible Cause)
No.
POS00 * The almost 0 km/h (0 MPH) signal from the vehicle * Harness or connector
0104 speed sensor is entered to ECM even when the {The vehicle speed sensor circuit is open or shorted.)
vehicle is driving. * Vehicle speed sensor

EC-251
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FE
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TROUBLE DIAGNOSIS FOR DTC P0500

B VEHICLE SPEED SEN CKT

AFTER TOUCH START,
DRIVE VEHICLE
AT 10km/h {6mph) OR
MORE WITHIN 15 sec.

e || START |
MEF5590
¥ MONITOR ¥r NO FAIL D
VHCL SPEED SE 20km/h
PN POS| SW  OFF
RECORD |
SEF941N
FUEL SYS #1 CLOSED
FUEL SYS #2 CLOSED
CALC LOAD 19%
COOLANT TEMP 93°C
SHORT FT #1 1%
LONG FT #1 0%
SHORT FT #2 3%
LONG FT #2 0%
NGINE SPD 2037RPM
IGN ADVANCE 38.0°
INTAKE AIR 43°C

SEF568P

Vehicle Speed Sensor (VSS) (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the vehicle
speed sensor circuit. During this check, a 1st trip DTC might not

be confirmed.
1) Jack up drive wheels.

2) Start engine.
3} Perform “VEHICLE SPEED SEN CKT” in “FUNCTION
TEST” mode with CONSULT.
OR
@ 2) Start engine.

3) Read vehicle speed sensor signal in “DATA MONITOR”

mode with CONSULT.
The vehicle speed on CONSULT should be able to
exceed 10 km/h (6 MPH) when rotating wheels with suit-

able gear position.
OR

2) Start engine.
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 at least 10 seconds continuously in
the following recommended condition.
Engine speed : 1,400 - 2,400 rpm (A/T models)
1,700 - 2,400 rpm (M/T models)

Intake

manifold vacuum: -53.3 to -40.0 kPa

{400 to -300 mmHg, -15.75 10

-11.81 inHg) {A/T models)

-53.3t0 -26.7 kPa

(400 to —200 mmHg, -15.75 to

-7.87 inHg) (M/T models)

: Suitable position (except “N” or

“P” position)

3) Stop the vehicle, turn ignition switch “OFF”, wait at |least
5 seconds and then turn “ON”.

4) Perform “Diagnostic Test Mode Il (Self-diagnoslic
results)” with ECM.

Even if 1st trip DTC is not detected, perform the above

test drive at least one more time.

Gear position

EC-252

3) Read vehicle speed sensor signal in “MODE 1” with
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH EC-VSS-01
ON or START
| |
108 | cuse  |EE BowER
% BLOCK ’ I : Detectable line for DTC @q
i (J/B) —  Non-detectable iine for DTC
[EX| | (a0 (A4
G
I EM
G
COMBINATION METER
[la] (SPEEDOMETER) ™29 . (Ve . (e e
I -
SPEEDOMETER
PIL. LG/B BRW
GL
BT
PIL LG/B BR/W
I_LI I—l-I
-~ FA
PiL LG/B BR/W
| ] -
PA LG/B BR/W B B &R
&)
5] [nlEn 1l 1
vep ECM VEHIGLE DR OIE
(ECCS SPEED &
CONTROL SENGOR 8T
MODULE)
Refer to last page {Foldout page).
.. , 87
12134V ay5] |7 HEIER [=\3]E 33za s aNee]37s i
s{ghot |13141516 2 aleole 7iegl29 oja 1]32) 40141 |42!43444§% |
W BR W Mg,
________ — e o o — — —— — — — — — — — — — — — — — — — —— — — — — o] [
1[2]3]4]< _>-[5]6]7]8 123::4557_' =
w0 THE@
SElEEEETREET N AEIGRBERIELR oG (2) = B
101[102]103104] [+05}108f107) 25
109110 111 [112] [11afreafnis 32 s : W B
17118 tsalt20] [121f122]t23 43 1 §|69|5115§5§l |Z|7§79 Eﬂ Y@V HS.

SEF222T
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TROUBLE DIAGNOSIS FOR DTC P0500

IH-l
® A 'Eé} a

DISCONNECT

ks
TS,

BER7=
[T T 11 hal}

oM Tt CONNECTOR |

29

&

[Q]

DISCONNECT

SEF543P

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

\ 4
CHECK INPUT SIGNAL CIRCUIT. NG | check the following.
1. Turn ignition switch “OFF". | * Hamess connectors
2. Disconnect ECM harness connectar (o),
and combination meter harmess con- s Harness for apan or
nector. short between ECM and
3. Check harness continuity between ECM combination meter
terminal @ and terminal 44. if NG, repair hamness or
Continuity should exist. conneciors.
If OK, check harness for short.
OK
v
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

OK

A

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

Trouble is not fixed.
A A

Check ECM pin tarminals for damage or
the connection of ECM harness connector.
Reccnnect ECM harness connector and
retest.

h 4

INSPECTION END

EC-254

h 4

Check the fellowing.

* Harness connectors
Ew),

* Hamess for open or
short between combina-
tion meter and vehicle
speed sensor

if NG, repair harness or

connectors.

* Vehicle speed sensor
and its circuit
(Refer to EL section.)
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Vaive

SYSTEM DESCRIPTION

Crankshaft position sensor (POS} Engine specd »

. Engine coolant temperature
Engine cooiant temperature sen- »

sor

Start signal

Ignition switch

Throttle position sensor Throttle position

Park/Neutral pesition

Inhibitor switch (A/T models)/ >
Neutral position switch {M/T mod- ECM
els} (ECCS
Air conditicner operation ?::;L?L) » |ACV-AAC valve

Air conditicner switch

) . Power steering load signal
Power steering oil pressure

swilch

h J

Battery Battery voltage

Vehicle speed sensor Vehicie speed

Y

Cooling fan operation

Cooling fan

A 4

Electrical load Electrical load 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
changes the opening of the air by-pass passage to control the amount of auxiliary air. This valve is actuated
by a step motor built into the valve, which moves the valve in the axial direction in steps corresponding to the
ECM output signals. One step of IACV-AAC valve movement causes the respective opening of the air by-pass
passage. (i.e. when the step advances, the opening is enlarged.) The opening of the valve is varied to allow
for optimum control of the engine idling speed. The crankshaft position sensor (POS) detects the actual engine
speed and sends a signal to the ECM. The ECM then controls the step position of the IACV-AAC valve so
that engine speed coincides with the target value memorized in ECM. The target engine speed is the lowest
speed at which the engine can operate steadily. The optimum value stored in the ECM is determined by tak-
ing into consideration various engine conditions, such as during warm up, deceleration, and engine load (air
conditioner, power steering and cooling fan operation).

COMPONENT DESCRIPTION

< |Fromaircleaner | The |ACV-AAC valve is operated by a step motor for centralized
control of auxiliary air supply. This motor has four winding phases
and is actuated by the output signals of ECM which turns ON and
¢ OFF two windings each in sequence. Each time the IACV-AAC
valve opens or closes to change the auxiliary air quantity, the ECM
B sends a pulse signal to the step motor. When no change in the
auxiliary air quantity is needed, the ECM does not issue the pulse
Ea signal. A certain voltage signal is issued so that the valve remains
at that particular opening.

To intake ol
manifold Valve SEF7E5P

EC-255
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (JACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
& Engine: After warming up Idle 2. 10 step
* Air conditioner switch: “OFF”
IACY-AACHV & Shift lever: “N”
* No-load 2,000 rpm -

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @3 (ECCS ground) with a voltmater.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
101 PU/G e .
ngine is running.
15 GY/G IACV-AAC valve [ 7 0.1 -14v
122 Y ldie speed
123 | GY/L
|Engine is running. |
|Ignition swilch “OFF”J
0-1v
For a few seconds after turning ignition switch
4 wW/B ECCS relay (Self-shutoff) “OFF”
[Ignition switch “OFF”
I_ BATTERY VOLTAGE
A few seconds passed after turning ignition {11 - 14V)
switch “OFF”
67 R — —— BATTERY VOLTAGE
5 R Power supply for ECM gnition switch “ON (1 - 14V)

ON BOARD DIAGNOSIS LOGIC

BDiagnostic Check It
Trouble Code Matfunction is detected when ... ook Tems
(Possible Cause)
No.
P0505 A) The IACV-AAC valve does not operate properly. ¢ Harness or connectors
0205 (The IACV-AAC valve circuit is open.)

B} The IACV-AAC valve does not aperate properly.

* |ACV-AAC valve

IACV-AAC valve

* Harness or connectors
{The IACV-AAC valve circuit is shorted.)

EC-256
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d) :
DIAGNQOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. f the DTC cannot
be confirmed, perform “Procedure for malfunction B”'.

Procedure for malfunction A

1) Turn ignition switch “ON". (il
2} Select "DATA MONITOR” mode with CGONSULT.
3) Start engine and let it idie.
4) Keep engine speed at 2,500 rpm for 3 seconds, then let  E}

it idle for 3 seconds.
Do not rev engine up to speeds more than 3,000

&

rpm. Ho
5) Perform step 4 once more.
OR
1) Start engine and let it idle.
2) Keep engine speed at 2,500 rpm for 3 seconds, then let
it idle for 3 seconds. -
Do not rev engine up to speeds more than 3,000 F5
rpm.
3} Perform step 2 once more. A
4) Select “MODE 7" with GST. v
OR
@ 1) Start engine and let it idle. T

2) Keep engine speed at 2,500 rpm for 3 seconds, then let
it idle for 3 seconds.
Do not rev engine up to speeds more than 3,000
rpm.

3) Perform step 2 once more.

4) Turn ignition switch “OFF”. Wait at least 5 seconds and B4
then turn “ON". =

5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. =

Procedure for malfunction B N
1) Open engine hood.

2) Start engine and warm it up sufficiently.

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

4} Turn ignition switch “ON” again and select “DATA

Z@J
=0

i)

e

MONITOR" mode with CONSULT. ST

5) Start engine and run it at least 1 minute at idle speed.
(Headlamp switch, rear defogger switch: OFF) e
OR e

Gmgf\ 1} Open engine hood.
2} Start engine and warm it up sufficiently.
3) Turn ignition switch “OFF” and wait at least 5 seconds. BT
4) Start engine again and run it at least 1 minute at idle

speed. (Headlamp switch, rear defogger switch: OFF) i
5) Select “MODE 7” with GST. HA
OR
@ 1} Open engine hood. 5L

2} Start engine and warm it up sufficiently.

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

4} Start engine again and run it at least 1 minute at idle
speed. (Headlamp switch, rear defogger switch: OFF)

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

6) Perform “Diagnostic Test Mode Il (Self-diagnhostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

BATTERY
EEISSSVEH, B : Dotectable line for DTC
7.6A — . Non-detectable line for DTC
1
wiL
Wi,
IACV-AAG VALVE

gl
JOINT
+_| CONNECTOR-1

=1 =1
on |Eccs
I] RELAY
9
KR/ER]
WIB i
wB R
-
Fa6 LI—I-LI_‘ A
W/B i
=~
| J
]
.ﬂ
|
wB R A PU/G Y GY/G GYIL
[=1 ezl 7211 o]l [F22] [f=]l [[rz3ll
SSOFF VB VB 15C ISC ISC ISC
#1 #3 #2 #4
ECM (ECCS CONTROL MODULE)
AT e dhe A
N HED EXEIES AR EYGE IBEENGE
222 ! 5 I’ \456/9 '\5578%

—l

101]102]10afrc4] [rosfoafto7]rog] .E.BE 2ol 123 P e G M G

1ogf o] nrjinz} [113]rahins]ine] LS1817 10 O 261271282430 2| 4848 geof7 a7 175] || )
HIEEL 10 EE EUEE ERE sdsasesAsa A7 757 72| .GY Hs.

n7fne[nefizo] [izf1221za)i2d] “Frepeiia g Tagat] 142143 80

596016 1]6216 7A7TH7!

SEF569T
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TROUBLE DIAGNOSIS FOR DTC P0505

A\
f
7

il

I \

¥

IACV-AAC 4

n( Valve harness
“ connector A\

Brake booster
/

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Ad

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect IACV-AAC valve harness
connector.

Turn ignition switch “ON".

Check voltage between terminals @), (&)
and ground with CONSULT or tesler.
Voltage: Battery voltage

3.
a.

NG

. | Check the following.

QK

| ® Harness connectors
). B

* Harness continuity
between IACV-AAC valve
and ECCS relay

* Harness continuity
between IACV-AAC valve
and ECM

If NG, repair harness or

connectors.

\ SEF271P
DISCONNECT
W, (€
A€ &)
11213
\4l5]6/
t
. ® O
SEF352Q
m DISCONNECT DISCONMECT
HS.
ECM  |O|CONNECTOR 513
101 115 122 123 \als[g/
ﬁ@ ——y o-—-«_...-_J
SEF821PA

CHECK QUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch "OFF”,

2. Disconnect ECM harness connector.

3. Check harness continuity between
ECM terminal and terminal 3},
ECM terminal and terminal (8),
ECM terminal (122) and terminal (T},
ECM terminal and terminal (@).
Continuity should exist.
It OK, check harness for short.

.| Repair harness or connec-

¢OK

"] tors.

CHECK COMPONENT
(IACV-AAC valve).
Refer to “COMPONENT INSPECTHION”,

NG

Replace IACV-AAC valve.

Y

EC-260.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

L Trouble is not fixed.

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

retest.

INSPECTION END

EC-259

i
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TROUBLE DIAGNOSIS FOR DTC P0505

| €&
e

[Q]

=

. DISTONNECT
|
X A€
5|5

4

@]

SEF353Q

SEF2610

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

COMPONENT INSPECTION

IACV-AAC valve

1. Disconnect IACV-AAC valve harness connector.
2. Check resistance between the following terminals.

terminal and terminals (1), (3)
terminal and terminals (@), (6)
Resistance:

Approximately 30(} [at 20°C (68°F)]

3. Reconnect IACV-AAC valve harness connector.

4. Remove idle air adjusting unit assembly (IACV-AAC valve is
built-in) from engine.
(The IACV-AAC valve harness connector should remain con-

nected.)

5. Turn ignition switch “ON” and “OFF”, and ensure the IACV-
AAC valve shaft smoothly moves forward and backward,
according to the ignition switch position.

If NG, replace the IACV-AAC valve.

EC-260
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TROUBLE DIAGNOSIS FOR DTC P0510

Throttle position switch
built into throttle
position sensar

=5 4

8

1°1

170

SEF402Q)

Closed Throttle Position Switch

COMPONENT DESCRIPTION

The throttle position switch, built into the throitle position sensor
unit, consists of a closed throttle position switch and wide open
throttle position switch. The closed throttle position switch detects
the throttle valve position, i.e. whether it is in the idle position or not.
The detected position will then be sent to the ECM as a voltage
signal. The ECM uses this signal to open or close the EVAP can-
ister purge control valve when the throttle position sensor is mal-
functioning.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
it - Throttle valve: Idle position ON
CLSD THLP SW . Igénltpn switch: ON
(Engine slopped) Throtile valve: Slight'y open OFF

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @5 (ECCS ground) with a voltmeter.

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC voltage)

NO.

[Ignition swilch "ON"| (Warm-up condition) BATTERY VOLTAGE
a1 aviL Throttle position switch Accelerator padal released (11 -14Y)
(Closed position) [Ignition switch “ON”]
Approximately 0V
Accelerator pedal depressed
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check ltems

Malfunction is detected when ...

Code No. (Possible Cause}
P0O510 * Battery voltage from the closed throttle position * Harness or connectors
0203 switch is entered into ECM with the throttle valve (The closed throttie position switch circuit is

opened.

shorted.)
* Closed threttle position switch

[ ecm ﬁcowwscmn” N

|

SEF403Q

<

@
O]

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed
throttle position switch circuit. During this check, a 1st trip DTC
might not be confirmed.
1) Start engine and warm it up sufficiently.
2} Check the voltage between ECM terminal @9 and

ground under the following conditions.

At idle: Battery voltage

At 2,000 rpm: Approximately OV

EC-261
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TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)

IGNITION SWITCH
ON or START
| |
I Refer to
FUSE  |EL-POWER. s : Detectabis line for DTG
(B} e < Nor-tletectable line for DTG
1
EIGD

]

G
G
G
G

8ls

mal

THRQTTLE
POSITION
OFF SWITCH
(CLOSED THRQTTLE POSITION
: SWITCH AND WIDE OPEN

e d THROTTLE POSITION SWITCH})
CLOSED WIDE

OPEN
L]

GYIL

OFF

GY/L

[

IDLE

ECM (ECCS CONTROL MODULE){F101

Refer to last page (Feldout page).

BEE< =l [6]7]5
GO [shaifahanarenolshalispol (1

GY

101{102103]104] |105{108§
1094 10] 111112 1113[ 114
N7|118j119[120] 121122

F1G1
¥ H.S.

SEF570T
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TROUBLE DIAGNOSIS FOR DTC P0510
Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START
CHECK FIC. @
Perform “Fast Idle Cam (FIC) Inspection
and Adjustment”, EC-28.
M4
¥ NG
CHECK FOWER SUPPLY. »| Check the following. =
SEF404Q | 4. Turn ignition switch “OFF". * Harness connectors -
2. Disconnect throttle position switch har- (Fits),
ness connector. * 75A fuse
3. Turn ignition switch “ON". * Harness for open or LE
4. Check voltage between terminal &) and short between throttle
engine ground with CONSULT or tester. position switch and fuse
Voltage: Battery voltage If NG, repair harness or
connectors.
OK
A B h 4 NG
@@) CHECK INPUT SIGNAL CIRCUIT. »| Repair haress or connec- | g
® o 1. Turn ignition switch “OFF”. tors.
2. Disconnect ECM harness connector.
— 3. Check harness continuity hetween ECM
Ny terminat @1 and terminal (6). G
SEF4050 Continuity should exist. s
If OK, check haress for shon.
1E]
OK .
DISCONNECT ¥
HE A€ : 5 .
i L CHECK INPUT SIGNAL CIRCUIT. »| Repair haress or connec-
3 =S 1. Turn ignition switch “ON". tors.
If ECM___[C[ CONNECTOR ” 2. Check voltage between ECM terminal AT
3 and engine ground.
oltage: Approx. 0V
¢ oK FA
@ ) ADJUST THROTTLE POSITION SWITCH.
tﬁ) Perform BASIC INSPECTICN, EC-78. BIA
SEF406Q) ¢ OK
N
CHECK COMPONENT Gr Replace throttle position R
DISCONNECT _ {Closed throttle position switch). switch.
@‘- \ Refer to "COMPONENT INSPECTION”,
HS. ié} EC-264.
pll ST
[C_Ecm__|o] connecTon]| ¥ OK
A Disconnect and reconnect hamess con-
nectors in the circult. Then retest. A%
¢ Trouble is not fixed.
D O Check ECM pin terminals for damage or BT
- the connection of ECM harness connector.
seFao70)| | Reconnect ECM harness connector and
retest.
lr HA&
INSPECTION END .
EL
[B)4
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TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)
L Throttle pos COMPONENT INSPECTION

& switch by = - .
Sonnector i Closed throttle position switch

* connector
1. Start engine and warm it up sufficiently.
2. Turn ignition switch “OFF".
3. Disconnect throttie position switch harness connector.
4. Check continuity between terminais (&) and ().

Accelerator pedal conditions Continuity
Completely released Yes
SEF408Q Partially released or completely depressed MNo

If NG, replace throttle position switch.

EC-264
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control

COMPONENT DESCRIPTION

These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/
deceleration. Voltage signails are exchanged between ECM and A/T control unit. al

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @) (ECCS ground) with a voltmeter. 2

I\;EIE\(J?\L CVC\)’:_%EH ITEM CONDITION (DCDggge) -
|Ignition switch “ON” 6 - 8v
65 R/L A/T signal No. 4 |Engine is running. | ov L&
Idle speed
|Ignition switch "DN”| ov
66 Y/B AST signal No. 5 |Engine is running.| .- 8y o=
Idle speed
[Ignition switch “ON” 6 -8V a1
73 WL A/T signal No. 1 |Engine is running.| oV
Idie speed B
74 W/PU | A/T signat No. 2 [Ignition switch “ON”} 6-8v
|Ignition switch “ON”] ov AT
77 R/W A/T signal No. 3 ’Engina is running.| 6. BV
Idle speed [

ON BOARD DIAGNOSIS LOGIC 5
T /5

* Freeze frame data is not stored in the ECM for the “A/T control”. The MIL will not light for “A/T
control” malfunction.

o , BR
iagnostic
Trouble Maliunction is detected when ... Ch?Ck Hems
Code N {Possible Cause) _
0Qe No. g.“-
P0800 ® ECM receives incorrect voltage from A/T control unit * Harness or connectors (The circuit between ECM and
0504 continucusly. A/T control unit is open or shorted.)
* AT control unit ES
BT
[&
EL
ICEX
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (Cont’'d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: if any diagnostic trouble code is displayed performing
self-diagnosis for A/T (Refer to AT section.), perform the
trouble diagnosis for the DTC first (Refer to AT section.).

1) Jack up drive wheeis.
2) Make sure that selector lever is set in “P” or “N” position.
3} Turn ignition switch “ON”,
4) Select “DATA MONITOR” mode with CONSULT.
5) Start engine and rise engine speed to more than 1,000
rpm at once.
6) Run engine at least 10 seconds at idle speed.
7) Run engine at least 10 seconds at 2,000 rpm.
8) Setselector lever in “D” position and run engine at least
10 seconds at idle speed {with vehicle stopped).
- 9) Drive vehicle at 12 to 20 km/h (7 to 12 MPH) at least
10 seconds in “D” position,
OR
&, 4) Start engine and rise engine speed to more than 1,000
= rpm at once.
5) Run engine at ieast 10 seconds at idle speed.
8) Run engine at least 10 seconds at 2,000 rpm.
7) Set selector lever in “D"” position and run engine at least
10 seconds at idle speed (with vehicle stopped).
8) Drive vehicle at 12 to 20 km/h (7 to 12 MPH) for at least
10 seconds in “D” position.
9) Select “Mode 3”7 with GST.
OR
(hoy  4) Start engine and rise engine speed to more than 1,000
rpm at once.
5) Run engine at least 10 seconds at idle speed.
6} Run engine at least 10 seconds at 2,000 rpm.
7) Set selector lever in “D” position and run engine at least
10 seconds at idle speed (with vehicle stopped).
8) Drive vehicle at 12 to 20 km/h (7 to 12 MPH) at least
10 seconds in “D” position.
9) Turn ignition switch “OFF”, wait at least 5 seconds and
then tum “ON".
10) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (Cont’d)
EC-AT/C-01

AT Gl
CONTROL
UNIT
L
DT DT2 DT3 DT4 DTS A
T | S| | 52 [ 71
WL WPU RV R/L ¥/B g
mm : Detectabls line for DTG =
—  on-detectable line for DTC
LG

=
-

oy
B
B3
B,
g

ECM

(ECCS

CONTROL BR
MODULE)

F101

—_
[ph]
[ve)
~
0

EEEERL @ B 2 A P A P P e, A R KR R | EV
56]7]8] (16t 7181 9ol 1122 ael37kal3gl40la1la2A4ala4]45]464 7148]| HsS.

seif1o2]10alt04] hogl1asfior]tos o5 Jaqlacladla7] [64lessH EL

sog|10{111] 112 [ralrial11sfns) L az | 8450115536 8E9[7 0 71 o
5 55166571587 7477 HS

117h18| 110} z0] fia1]iz2hizafred 43 = 3.

566‘166 77]7

eV

MEG092B
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TROUBLE DIAGNOSIS FOR DTC P0600

N\
<

Xy
Glove boxA\

\
A/T control
unit harness
connector

SEF527Q

HS. Eﬁ:}l @@)
[art ciunrr ol camnecTor]

DISCONNECT

m DISCONNECT

e
Il _EcM_ |o[connEcTOR]}

65 66 73 74 77

[Q]

12 11 10 38 47

I

o

[Q]

re J
J SEFB54P
B DISCONNECT -
sl Zhe
[Ecm o[ connecTor]
B5,66,73,74,77
) SEF3650

A/T Control (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch "OFF”.

2. Disconnect ECM harness connector
and A/T control unit harness connactor.

3. Check harness continuity between
ECM terminal €9 and terminal @3,
ECM terminal 8 and terminal Gg),
ECM terminal ¢3 and terminal 49,
ECM terminal 72 and terminal 1),
ECM terminal @2 and terminal 2.
Continuity should exist.
If OK, check harness for short.

NG

OK

B] v

Repair harness or connec-
tors.

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between
ECM terminal &9 and ground,
ECM terminal &6 and ground,
ECM terminal @3 and ground,
ECM terminal @3 and ground,
ECM terminal @3 and ground.
Continuity should not exist.

If OK, check harness for short.

NG

OK
Y

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

Trouble is not fixed.

h 4

Check ECM and A/T control unit pin termi-
nals for damage or the connection of ECM
and A/T control unit harness connectors.
Reconnect ECM and A/T control unit har-
ness connectors and retest.

Y

INSPECTION END

EC-268

Repair harness or connec-
tors.
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module
The ECM consists of a microcomputer, a diagnostic test mode

selector, and connectors for signal input and output and for power
supply. The unit controls the engine.

A
SEG220B &M
Diagnostic Trouble L Check ltem
. 1o
Code No. Maifunction is detected when (Possible Cause) s
POB05 * ECM calculation function is malfunctioning. * ECM
0301 " {ECCS control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE &
@ 1) Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT. oL
3} Start engine and wait at least 30 seconds.
OR
G@ 1) Turn ignition switch “ON”. WIT

2) Start engine and wait at least 30 seconds.
3) Select “Mode 7" with GST.
on &t
@ 1) Turn ignition switch “ON”".
2) Start engine and wait at least 30 seconds.
3) Turn ignition switch “OFF” and wait at least 5 seconds.
4) Perform “Diagnostic Test Mode Il {Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0605

FAIL-SAFE MODE _
When the ECM enters the fail-safe mode, the MIL illuminates.

Engine Control Module (ECM)-ECCS Control
Module (Cont’d)

Detected items

Engine operating condition in fail-safe mode

DTC No.
CONSULT .
GST ECM*1
Unable to Unable to
access access Diag-
ECCS nostic Test
Mode Il

ECM

ECM fail-safe activating condition

The computing function of the ECM was judged to be malfunctioning.
When the fail-safe system activates, i.e. if the ECM detects a malfunction
condition in the CPU of ECM, the MALFUNCTION INDICATOR LAMP on
the instrument panei lights to warn the driver.

However, it is not possible to access ECCS and DTC cannoct be confirmed.

Engine control with ECM fail-safe

When ECM fail-safe is operating, fuel injection, ignition timing, fuet pump
operation, IACV-AAC valve operation and cooling fan operation are con-

trolled under certain limitations.

ECM fail-safe operation
Engine speed Engine speed will not rise more than 3,000 rpm.
Fuel injection Simultaneous multiport fuel injection system
Ignition timing Ignition timing is fixed at the preset valve.
Fuel pump relay is "ON” when engine is running and “OFF”

Fuel pump when engine stalls.
IACV-AAC valve Fuli cpen

. Cooling fan relay “ON” (High speed condition) when engine
Gooling fans is runming, and “OFF" when engine stalls.

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

*1: In Diagnostic Test Mode 1l (Sel-diagnostic results), these numbers are controlled by NISSAN.

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

1} Turn ignition switch “ON".

2) Select “"SELF-DIAG RESULTS”

mode with CONSULT.
3) Touch “ERASE".
OR

&

1) Turn ignition switch “ON".
2} Select MODE 4 with GST.
3) Touch “ERASE".

OR

NO
JOOLS

1} Turn ignition switch “ON".

2} Erase the Diagnostic Test Mode

Il (Self-diagnostic resuits)

memory.

®

EC-270
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (Cont’d)
®

|

PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

End
El

A

¥
Is the DTG P0B05 (0301) displayed Yes | Replace ECM. EM
again?

h

No

LG
y

INSPECTION END

FA
B
BR
8T
RS
BT
(KA
EL

[
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TROUBLE DIAGNOSIS FOR DTC P0705

COMPONENT DESCRIPTION
When the gear position is in “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.

Park/Neutral Position Switch

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Shift lever: “P” or “N” ON
P/N POSI SW * {gnition switch: ON
Except above QOFF

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @8 (ECCS ground) with a volimeter.

TER-
WIRE DATA
Mrilr\cl)AL COLOR ITEM CONDITION (DC voltage)
[Ignition switch “ON”|
GM e . aar
(M/T Neutral position switch Gear position is “Neutral pesition” {M/T mod- | Approximately 0V
oo | Models)| (M/T models) els).
G/OR Inhibitor switch (A/T mog- Gear position is “N” or “P" {A/T models).
(AT els) [Ignition switch “ON"|
models) Approximately 5V
Except the above gear position

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
(Possible Cause)
No.
P0705 * The signal of the park/neutral position switch is not ¢ Harness or connectors
1003 changed in the process of engine starting and driving. a. The neutral position switch or inhibitor switch cir-

open or shorted.

cuit is open or shorted.
b. The circuit between ECM and A/T control unit is

Neutral position switch (M/T models)
Inhibitor switch (A/T models)
A/T control unit (A/T models)
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TROUBLE DIAGNOSIS FOR DTC P0705

B PARK/NEUT POSISW CKT M
SHIFT

ouT oF N/P -RranGe
THEN

TOUCH START

vext_|[ START

|

SEF962N
¥r MONITOR ¥ NOFAIL [ ]
START SIGNAL OFF
CLSD THL/P SW ON
P/N POSI SW ON
| RECORD |
SEF096T

Park/Neutral Position Switch (Cont’d)
OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the
park/neutral position switch circuit. During this check, a DTC might
not be confirmed.

1) Turn ignition switch “ON".

2) Perform “PARK/NEUT POSI SW CKT” in "FUNCTION
TEST” mode with CONSULT.
OR
2) Select “P/N POSI SW” in “DATA MONITOR” mode with
CONSULT.
3) Check the “P/N POSI SW" signal in the following con-
ditions.
Condition (Gear position} Known good signal
“P” {A/T only) and “N” position ON
Except the above position CFF
OR

1) Turn ignition switch “ON”.
2) Check voltage between ECM terminal @ and body
ground in the following conditions.

®

A€ C3>

[ ECU ECONNECTOR l’
22

® O

SEF395Q

Condition (Gear position)
“P” {A/T only} and “N” position

Voltage (V) (Known good data)

Approx. 0

Except the above position Approx. 5

EC-273

&2

A

EM
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (Cont’d)

EC-PNP/SW-01

ECM (ECCS
CONTROL MCDULE}Y
Fid1
NEUT
H 22 |I
1 IGNITION SWITCH
ON or START
s : Detectable fine for DTG
—— : Non-detectable line for DTC FLUSE
10A | BLOCK | Referlo
Ay AT models (B} EL-POWER.
@: M/T models O
E ]
(I3 —
G
o W)
F102
G/W G
=1 I
G
| 3 I
NEUTRAL
POSITION
Neutral SWITCH P 1 INHIBITOR
— F3z SWITGH
Others A 2
CEENN T
B /G GW  R/G Y/ P/B  PUW
*1: WM
GIOR- A D
- @
. G/CR GW  R/G YL P/B PUMW
|13|I ”20” !19" 13 I|1T|I I 16||
ND R-SW N-SW D-SW 2-SW 1-SW
B B
- =
A/T CONTROL UNIT(E103)
Refer to last page (Foldout page).
[ ]
(NGD CLEINGD  Aitoimet sl i @9
qv v s[514/ v 8 91011_]1_213141516 Y

e
1S3
W
E-Y
©o

J
[EEERDRE |§| e ) 75 5 oy P S R s R R R R 2
HAHBIEGEEEDEE sela7Raolacla1|aclaakalasladaTiaa HS.

25 [adferaela7] [6al68eq W
. 168 F101
‘ HS.

GY

1011102{103{104] |105{106[107
109110{ 111 [112] [113)114{115
117|118]119]120] |121]122]125]

SEF237T
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TROUBLE DIAGNOSIS FOR DTC P0705
Park/Neutral Position Switch (Cont’d)

z DIAGNOSTIC PROCEDURE
B s ey il
‘/ »' 4@“‘ {7

Neutral positon 75", || Neutral position switch (M/T mod-
\Swntch harness els)

W INSPECTION START @l
- %
9 l JA
CHECK GROUND CIRCUIT. NG_ Repair harness or connec-
1. Disconnect neutral position switch har- | tors.
SEF650P ness connector. &

2. Check harness continuity between ter-
minal (@) and body ground.

[A]
oy ( Continuity should exist. T
G E@ If OK, check harness for short. =
‘@ &
=

CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Disconnect ECM harness connector. tors.

2. Check harness continuity between ECM FE
terminal @2 and terminal (2).

te o Continuity should exist.

If OK, check harness for short. GL
SEFB52P
OK
v
DISCONNECT DISCONNECT g
B W . CHECK COMPONENT NG [ Replace neutral position WIT
HS (Neutral position switch). 7| switch.
T Refer to MT section.
r ECM 1 CONNECTOR AT
22 OK )
Y
Disconnect and reconnect harness connec-
tors in the circuit. Then retest. &
v Trouble is not fixed.
@ﬂ — Check ECM pin terminals for damage or RA

SEFs53P| | the connection of ECM harmess connector.
Reconnect ECM hamess connector and
retest.

log)
29

k J
INSPECTION END ST

g
Ty

EL
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TROUBLE DIAGNOSIS FOR DTC P0705

G

19

[Q]

D O
SEF400C
E DISCONNECT & DISCONNECT
A€ ZAE
|Cam-cuni_o] connecton]|

SEF795P

Park/Neutral Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

Inhibitor switch (A/T models)

INSPECTION START

l

[Cam-cunr_[o] comnector |

I_Ecm ECONNECTOH—H

22
E H.S.

DISCONNECT

€&

13

CHECK POWER SUPPLY. NG [ Check the following.
1. Disconnect inhibitor switch harness con- "| * Harness connectors
nector. :
2. Turn ignition switch “ON". * 10A fuse
3. Check voltage between terminal 8) and * Harness for open or short
ground with CONSULT or tester. between inhibitor switch
Voltage: Battery voltage and fuse
oK if NG, repair harness or
connectors.
=
CHECK OUTPUT SIGNAL CIRCUIT-I, NG | Repair hamess or connec-
1. Disconnect A/T control unit harness | tors.
connector.
2. Check harness continuity between A/T
control unit terminal ¢g) and terminals
Continuity should exist.
If OK, check harness for short.
OK
A J
CHECK OUTPUT SIGNAL CIRCUIT-II. NG‘ Repair harness or connec-
1. Disconnect ECM harness connectar. | tors. ‘
2. Check harness continuity between ECM
terminal 22 and terminal (3.
Continuity should exist.
If OK, check harness for short.
¢ OK
NG

CHECK COMPONENT
{Inhibitor switch).
Refer to AT section.

Replace inhibitor switch.

OK
Y

Disconnect and recon
tors in the circuit. The

nect hamess connec-
n retest.

h

. Trouble is not fixed.

SEF766P

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

A4

INSPECTION END

EC-276
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARQ) Switch Solenoid Valve

SYSTEM DESCRIPTION

Engine speed e
Crankshaft position sensor (POS) 9 P > &l
. Rl
Start signal
ignition switch 9 > ECM
(ECCS MAP/BARO
control switch solenoid EM
— Throttle position module) valve
Throttle positioh sensor >

- Vehicle speed
Vehicle speed sensor >

This system provides the absolute pressure sensor Solenoid Conditions FE
with either ambient barometric pressure or intake - . :

manifold pressure for monitoring. * Immediately after starting engine ~
The MAP/BARO switch solenoid valve switches  More than 5 minutes after the solenoid valve o
between two passages (one is from the air duct, the shuts OFF.

other is from the intake manifold) by ON-OFF opera- ' and MT
tion. When the MAP/BARO switch solenoid valve is ON » Throttle valve is shut or almost fully shut for
activated ON or OFF by the ECM, either ambient more than 5 seconds

barometric pressure or intake manifold pressure is and AT
applied to the absoluie pressure sensor. » Vehicle speed is less than 100 km/h (62

The solenoid valve is almost always OFF under not- MPH).

mal conditions. When the following conditions are FA
met, the solenoid valve is activated to switch ON for

1 second.

COMPONENT DESCRIPTION

The MAP/BARO switch solenoid valve switches between ambient g
barometric pressure and intake manifold pressure according to the
voltage signal sent from the ECM. When the MAP/BARO switch

Absolute pressure sensor

From air cuct ‘

- solenoid valve is supplied with a voltage by the ECM, it turns “ON” &
Intake so0 that the MAP/BARO switch solenoid valve monitors the ambi-
manifold ent barometric pressure. When the MAP/BARO switch solenoid

vacuLm valve is not supplied the voltage, it goes “OFF” and the sensor [g

storal monitors the intake manifold pressure.
SEF417Q "
FA
EL
D)
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TROUBLE DIAGNOSIS FOR DTC P1105
Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve
(Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

MAR/BARO SW/V ¢ [gnition switch: ON MAP

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and &9 (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
MAP/BARGC switch sole- — — BATTERY VOLTAGE
16 OR/Y noid valve [1gnition switch “ON”| (11 - 14V)

ON BOARD DIAGNQOSIS LOGIC

Dlaggc:;t;c J:.mble Malfunction is detected when .... (P(?shs‘ie;iz I:?;T:e)

P1105 : » MAP/BARO switch solenoid valve receives the * Harness or connectors

1302 voltage supplied though ECM does not supply the (MAP/BAROQO switch solenoid valve circuit is open
voltage to the valve. or shorted.}

¢ There is little difference between MAP/BARO ¢ Hoses

switch solenoid valve input voltage at ambient {Hoses are clogged or disconnected.)
barometric pressure and that at intake manifold = Absolute pressure sensor
pressure. * MAP/BARO swiich solenoid valve

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”
mode with CONSULT.
4) Start engine and let it idle.
5) Wait at least 6 minutes.
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 6 minutes.
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 6 minutes.
5} Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
8) Perform “Diagnostic Test Mode |i (SeH-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Baro.metric
Pressure (BARO) Switch Solenoid Valve

1
(Cont'd)
IGNITION SWITCH EC'SWN‘O1
ON or START
X I
: Refer to \\;ﬂﬂ
10A | FUSE |EL-POWER.
BLOCK
(B} .  Detectable line for DTC i
II gIK” — Non-detectable line for DTC MA
RY
B
LG
FE
RAY
I'"I CL
AY
I BT
RY AT
Iz IlMAPfBAFlO
SWITCH []E’f\
SOLENOID 7
VALVE o
&S
ORfY BA
OR/Y
I|16|]
S0L &r
ECM
{ECGS CONTROL MODULE)
F101 =,
RS
BT
Refer 1o last page {Foldout page).
[Hl8
112]3]4 516178
3 1011121%]%{‘15’1?1 iE ODMV;;’O @
&L
D)4

F101 W
GY
HS.

MECE84B

447




TROUBLE DIAGNQOSIS FOR DTC P1105

7T 77 7
MAP;’BAHO switch
solenoid valve’

t@‘a{ (E

EVAP canister purge
contral solenoid valve

Fuel tube

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

b4

ol
. |

EC-280

._ Hesonator\ /\ CHECK VACUUM SOURCE TO MAP/ NGL CHECK VACUUM HOSE.
- SEF532qa] | BARO SWITCH SOLENOID VALVE. * Check vacuum hose for
1. Start engine and warm it up suificiently. clogging, cracks and
7 2. Disconnect vacuum hose connected to improper connection.
—KﬁH MAF/BARO switch solencid valve. H NG, repair or replace the
Vacuur 3. Check the vacuum pressure with hose.
h G gauge vacuum gauge at idle speed. oK
lf[;vj < Vacuum pressure:
Approx. -70.6 kPa r
(-530 mmHg, -20.8 inHg) CHECK INTAKE SYSTEM.
# Check the intake system
* OK for air leaks.
MAP/BARO switch
solenoid valve E
' SEF4190Q :
B CHECK HOSE BETWEEN ABSOLUTE | NG [ Repair or reconnect the
) PRESSURE SENSOR AND MAP/BARO | hose.
@%—’?’—' SWITCH SOLENOQID VALVE.
Split 1. Turn ignition switch “OFF”.
@ 2. Check hose for clogging, cracks and
improper conngction.
Clogging -;O:
OK OK (with )
. (without )
j’% Improper cannection CHECK POWER
SEF109L SUPPLY AND
' OUTPUT SIGNAL
CIRCUIT.
B AcTiveTEST El " 1. Tum ignition
MAPBAROSWN  Baro switch "ON".

2. Select “MAP/
====zzz= MONITOR ======== BARO SW/" in
CKPSRPM{POS) 737rpm “ACTIVE TEST"
MAP/BARQ SW/V BARO ;

ABSOL PRES/SE 43v mode with CON-
SULT.
NG 3. Touch “"ATMOS”
“B "
BARO MAP « ad Bo0ST
BEF4410 alternatively.

4, Check that oper-
ating sound is
emitted.

lox
&




TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)
®

= l

m & DISCONNECT
A€
>
i
= SEF581Q
@ DISCONNECT W GISCONNECT
& A€
T EoM[ojcomeeton]  GID

16

Q]

&

SEF431C

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch "OFF". * Harness connectors 2
2. Disconnect MAP/BARO switch solencid E), A
valve harness connector. * 10A fuse
3. Turn ignition switch *ON". * Harness for open or o
4. Check voltage between terminal (Z) and short between MAP/ B
engine ground with CONSULT or tester. BARO switch solenoid
Voltage: Battery voltage valve and fuse
If OK, check harness for short. If NG, repair harness or LG
connectors.
OK
y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Turn ignition switch “OFF". tors.
2. Disconnect ECM hamess connector. =E}
3. Check harness continuity between ECM
terminal 49 and terminal (1) with CON-
SULT or tester. cL
Continuity should exist.
If OK, check harness for short.
OK T
®
i AT
hd
CHECK COMPONENT NG .| Replace absolute pressure
{Absolute pressure sensor). Sensor. BA,
Refer to “COMPONENT INSPECTION” of o
“TROUBLE DIAGNOSIS FOR DTC
P0O105”, EC-116. n
RA&
OK
CHECK COMPONENT NG' Replace MAP/BARO ER
{(MAP/BARC switch solenoid valve). switch solenoid valve.
Refer to “COMPONENT INSPECTION"”
on next page. e
OK
y
Disconnect and reconnect harness con- =S}
nectors in the circuit. Then retest.
+ Trouble is not fixed. T
Check ECM pin terminals for damage or
the connection of ECM harness connector. .
Reconnect ECM harness connector and A
retest.
v =N
INSPECTION END
B
449
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TROUBLE DIAGNOSIS FOR DTC P1105

B rctvetest B [

MAP/BARO SW/V MAP
zz====== MONITOR ========
CKPSRPM(POS) 737rpm
MAP/BARO SW/N MAP
ABSOL PRES/SE 1.3V

[BARC | IR

SEF4400)

WAcTveTesT B [

MAP/BARO SWNV Baro
—=—====== MONITOR ======z==
CKPS+RPM(POS) 737rpm
MAP/BARO SW/V BARO
ABSOL PRES/SE 4.3V

MAP

SEF441Q

BATTERY

MEC4888

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)

COMPONENT INSPECTION
MAP/BARO switch solenoid valve

® 2

3.

Start engine and warm it up sufficiently.

Perform “MAP/BARO SW/V" in “ACTIVE TEST” mode

with CONSULT.

Make sure of the following.

e When selecting “MAP”, "ABSOL PRES/SE” indi-
cates approximately 1.3V.

¢ When selecting “BARQ”, “ABSOL PRES/SE” indi-
cates approximately 4.3V.

If NG, check solenoid valve below.

CR

® :

Remove MAP/BARO switch solenoid valve.
Check air passage continuity.

Air passage Air passage

Condition continuity continuity

between @& and B between (&) and ©

12V direct current supply

between terminals () Yes No

and 2

No supply No Yes
3. If NG, replace sclenoid valve.

EC-282
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TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM)
SYSTEM DESCRIPTION |

Crankshaft position sensor Engine speed . @l
(POS) =
’-"-'{-\""E'-‘
: . Amount of intake air M
Mass air flow sensor >
"| ECM (ECCS
control mod- » FPCM =
; ule) -
Engine coolant temperature Engine coolant temperature .
sensar LG
lgnition switch Start signal >
. : S
This system controls the fuel pump operation. The Amount
amount of fuel flow delivered from the fuel pump is Conditions of el | Supplied voltage

aliered between two flow rates by the FPCM opera- How oL
tion. The FPCM determines the voltage applied to
the fuel pump (and therefore fuel flow) according to
the following conditions.

¢ Engine cranking

* Engine coolant tempera- AT
ture below 7°C (45°F)

* Within 30 seconds after
starting engine [above high
50°C {122°F}]

* Engine is running under
heavy load and high [E&,
speed conditions

Battery voltage -
(11 - 14V) AT

Except the above low Qg;:/roximately B
EPCM COMPONENT DESCRIPTION BE

The FPCM adjusts the voltage supplied to the fuel pump to control

the amount of fuel flow. When the FPCM increases the voltage
supplied to the fuel pump, the fuel flow is raised. When the FPCM g
decreases the voltage, the fuel flow is lowered.

[

gl
=]

SEF421Q

T
Tem
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TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
* |gnition switch is tumed to ON {Operates for 1 second) ON
FUEL PUMP RLY * Engine running and cranking
Except as shown above QFF
Within 30 seconds of starting engine Approx. 0V
FPCM DR VOLT * Engine: After warming up More than 3C seconds after starting
. Approx. 3.5V
engine
Within 30 seconds of starting engine HI
FECM * Engine: After warming up More than 30 seconds after starting LOwW
engine

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @9 (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Ignition switch “ON”|
For 1 second after turning ignition switch “ON" 0-1v
2h B/P Fuel pump relay |Engine is running. |
[ignition switch "ON”l BATTERY VOLTAGE
1 second after turning ignition switch “ON” (11 -14v)
|Engine is running.i (Warm-up condition)
Idle speed (within 30 seconds after starting 0-0.4v
engine)
15 B/P Fuel pump control module -
[Engine is rurning.| (Warm-up condition)
Idle speed (30 seconds after starting engine Approximately 10V
and thereafter)
|Engine is running.J {(Warm-up condition)
Idle speed (within 30 seconds after starting Q- 0.4V
engine)
28 GR Fuel pump control module
check [Engine is running. |
Idle speed (30 seconds after starting engine 3.3-38Y
and thereafter)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check ltems

Code No.

Malfunction is detected when ....

{Possible Cause)

P1220
1305

¢ An improper voltage signal from the FPCM, which
is supplied to a point between the fuel pump and
the dropping resistor, is detecled by ECM. * Dropping resistor

¢ FPCM

* Harness or connectors
{FPCM circuit is open or shorted.)

EC-284
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TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (Cont’d)

OVERALL FUNCTION CHECK

B activetest @ [ :
Use this procedure to check the overall function of the FPCM cir-

FPCM H I cuit. During this check, a DTC might not be confirmed.

= 1) Start engine.
======== MONITOR ====z===c T "oa ) : _
CKPS*RPMPOS) 73700m 2) Select “FPCM” in “ACTIVE TEST” mode with CON- g
FPCM DR VOLT 0.1V SULT. .
FPCM HI 3) Touch “HI" then “LOW" respectively.

4) Check voltage between ECM terminal @8 and ground. 13
HI: Approximately 0V

-I_| LOW || OFF | LOW: Approximately 3.7V

SEF442Q OR

]
=

@ 1) Start engine and warm it up sufficiently.
2) Turn ighition switch “OFF” and wait at least 5 seconds.

’@ - (ﬁ 3) Start engine and let it idle. LG

B C@ i) 4) Check voltage between ECM terminal €8 and ground.

[ | ECM EJ[ CONNECTOR f[ Cf &H Within 30 seconds of starting engine:
z8 Approximately 0V

More than 30 seconds after starting engine:
Approximately 3.7V B

@ &

- ClL
SEF4220Q
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TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (Cont’d)

IGNITION SWITCH

ON or START
L]
T ] FUSE Refer to EL-POWER.
10A 154
BLOCK
% g (JB)

@LI LI
B/W

s

}GIR e

EC-FPCM-01

W : Detectable line for DTC
meaemmm : Non-tetectable line for DTC

GIF{

BR
| B/Y E—@’—Z] GR .ﬁ
FUEL PUMP
= & K
- 1
= % DROPPING
RESISTOR
| g
MODULE {FPCM) L.._||-2—|
BA (B25)
[l
CJ
B/P

B/P

I BT
L———ﬂ——-

i
®

(B1)
D, I'"I-
Ll’l r' @D
B/P
M50
' [ ; |
(102) Fi05
GD) Bi, GiH Gl
B/P B/P G/R ®
[Em] sl Izl i I
FPR FPC FPCM B B
cK o e
B19Y B16
ECM (ECCS CONTROL MODULE)
— Refer to last page (Foldout page}.
|231|1234<>5673123|:|4567®- GD . @D
o fofiipenah4fishshzlilioko AANEERRBE (12
5] T W GY
@l
[ 112845 ]6]7 1]12]3]C[4]5[6]7
112 ARAEEBEEZEDR B{o o[ h2faf4f5e] e
3la] w GY W GY
101]102103f104] [1cs[roe]s07]s08
10s{110]111 2] [r1afnalt1s]11g F101
P HS.
17| 1a119]120] [1z1f1z2fizs] 24

EC-286

SEF571T
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TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) (Cont’d)

AR DIAGNOSTIC PROCEDURE
2/ tamp (Left side) FPCM harness connector
y2mP o \j}“”' INSPECTION START
4 Gl
CHECK POWER SUPPLY. NG Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Discannect FPCM harness connector (81, [N
and fuel pump harness conngctor. ¢ Fuel pump relay
3. Turn ignitiocn switch “ON". * 15A fuse
4. Check voltage between terminal @) and * Harness for open or &
ground, terminal (1) and ground with short between FPCM i
CONSLULT or tester. and fuse
Voltage: Battery voltage If NG, repair harness or
connectors. &
OK L&
B] y
, CHECK GROUND CIRCUIT-I. NG.; Repair harness or connec-
Fuel pump —— 1. Tl_Jrn ignition switqh “OFF”. fors.
harness 2. Disconnect dropping resistor harness
¢ connector connector. o EE
3. Check harness continuity between ter- ]
minal (2) and ground, terminal (Z) and
ground.
Continuity should exist. ' GL
SEF247P If OK, check harness for short.
A OK .
R DISCONNECT it
B i
A€ C: ' o
1S. @ CHECK GROUND CIRCUIT-il. »| Repair hamess or connec-

o] 1. Check harness continuity between tors. AT
— . [1]2] terminal and terminal (D), i
3]4] terminal (1) and terminal (1).

Continuity should exist.
2. Check harness continuity between [BA
terminal (), terminal () and ground.
Continuity should not exist.
® O OK RA
T sers2sq) [B) I
’E Py—— CHECK OUTPUT SIGNAL CIRCUIT. NGr Repair harness or connec- BE
= V C! - 1. Disconnect ECM harmess connector. fors. sk
gV 1s. Eéj] @ 2. Check harness continuity between ECM
terminal 38 and terminal (@).
@ Continuity should exist. &T
If OK, check hamess for short.
] = OK o
Yy HS
T P ] CHECK INPUT SIGNAL CIRCUIT, NG | Repair hamess or connec-
v E} 1. Check harness continuity between ECM tors. il
15. 1 termérsal @8 and terminal (1) {or termi-
— nal (2)).
SEF424
- Continuity should exist.
2. Check harness continuity between ECM [Fl&,
terminal g and ground.
Continuity should not exist.
v OK EL
®
([mp¢
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oiscounscr

- DISCONNECT F
(ﬁ_)- nlscouuscr

1 -

3 l

cﬁ)@

DISCONNEST

.m A€
5 (be

[Q]

SEF4250(}

m m DISCONNECT

1.S.

DISCONNECT

[Ecm__|o[ connECTOR |

-
[1]2]
15

[Q]

Gy

SEF4260Q

Fuel Pump Control Module (FPCM) (Cont’d)

®
CHECK COMPOCNENT NG Replace dropping resistor.
(Dropping resistor). "
Refer to “COMPONENT INSPECTION",
EC-2849.

OK
r
NG

CHECK COMPONENT

(FPCM).

Refer to “COMPONENT INSPECTION",
EC-289.

L4

oK

r

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

Trouble is not fixed.
r

Check ECM pin terminals for damage or

the connection of ECM hamess connector.

Reconnect ECM harness connector and
retest.

h 4

INSPECTION END

D\SCONNECT

(= HCONNECTOH”

28
5 7, I
HS. TS. EIE
1
DISCONNECT DISCONNECT n

&

€
Q]

ol connEcToR []

28
DISCONNECT

Q

SEF427Q

EC-288

Replace FPCM.
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TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) (Cont’d)

B AcTveEsT B L) COMPONENT INSPECTION
FPCM
FPCM H I . .
_ 1. Start engine and Igt it idle. _
======== MONITOR =====z=== 2. Perform “FPCM” in “ACTIVE TEST” mode with CON-
CKPS'RPM(POS) 737rpm SULT. G
FPOM DRVOLT g-r" 3. Make sure of the following.
¢ When selecting “HI”, “FPCM DR VOLT" indicates 07
approximately 0V. i
* When selecting "LOW”, “FPCM DR VOLT"” indicates
“FLOW ” OFF I approximately 3.7V. &l
SEF442Q 4. If NG, replace FPCM.
OR
WM acTveTesT B [ @ 1. Start engine and warm it up sufficiently. LE
POM LOW 2. Tumn ignition switch “OFF” and wait at least 5 seconds.
3. Start engine and let it idle.
=== MONITOR ======== 4. Check voltage between terminals (1) and (2).
CGKPS-RPM(POS) 737rpm Within 30 seconds of starting engine:
PN DRVOLT fg:v Approximately 0V
More than 30 seconds after starting engine: FE
Approximately 3.7V
5. If NG, replace FPCM. oL

SEF443Q)

Tr/u?k room, Iett@?djf/i % % : T
f Q@ / ’ @ .

FA

SEF800P

=g wsomeer | Dropping resistor BR
58]
Eéj} Check resistance between terminals (D and (2).

Resistance: Approximately 0.9Q at 25°C (77°F)

(
== BT

SEF776P
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TROUBLE DIAGNOSIS FOR DTC P1320

/ Ignition Signal

COMPONENT DESCRIPTION

Ignition coil & power transistor
The ignition signal from the ECM is sent to and amplified by the
power transistor. The power transistor turns on and off the ignition
coil primary circuit. This on-off operation induces the proper high
voltage in the coil secondary circuit.

1ran5|stor) harness connector

fgnition con (W|th powerfj \\ -
R

SEF264P

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @9 (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 0.2V
(v}
— . gt 5
'Engine is running. | P
idle speed 0
1 | YR Ignition signal (No. 1) ———— st
G/R ignition signal (No. 2} -
3 /R Ignition signai (No. 3) Approximately 0.3V%
M
pgne 2 me) SIEIRIAR TR R])
| Engine speed is 2,500 rpm. ] S

SEFE45T

Approximately 0.2V
VM —————
|Eng|ne is runnlngj al i
Idle speed 0 :' .
100 ms
7 GY Ignition signal {No. 4) " SEF399T

o0

PU/W | Ignition signal (No. 5)

a9 GY/R | Ignition signal {No. &) Approximately 0.3V%

V)

e - 4
'Engine is running.] 0 ““l “““n

Engine speed is 2,500 rpm 0
........ R
190 MS e

SEFE45T

¥ Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Biagnostic

Trouble Malfunction is detected when ... Ch?Ck ltems
{Possible Cause)
Code No.
P1320 * The ignition signal in the primary circuit is not entered | * Harness or connectors

0201

during engine cranking or running.

(The ignition primary circuit is open or shorted.)
* Power transistor unit built into ignition coil
s Condenser
® Crankshaft position sensor (REF)
* Crankshaft position sensor (REF) circuit

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Note: If both DTC P1320 (0201) and DTC P0340 (0101), P1335
(0407), P0335 (0802) or P1336 (0905) are displayed, per-
form TROUBLE DIAGNOSIS FOR DTC P0340, P1335,
P0335 or P1336 first. (See EC-205, 298, 199, or 303.)

1
B 2

Turn ignition switch “ON".
Select “DATA MONITOR” mode with CONSULT.
Start engine. (If engine does not run, turn ignition switch
to “START” at least 5 seconds.)
OR

Turn ignition switch “ON”.
Start engine. (If engine does not run, turn ignition switch
to “START” at least 5 seconds.)
Select MODE 7 with GST.
OR

3)
& N
3)
3)
4)

Turn ignition switch “ON”.

Start engine. {If engine does not run, turn ignition switch
to "START" at least 5 seconds.)

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

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

EC-291

&2

4
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
EC-IGN/SG-01

BATTERY
30A
| |
WiPU
Refer to
WI/PU EL-POWER.
” 1 ||
START [ IGNITION
SWITCH
OFF . E&®
acc | ON
L3 ]
FUSE BLOCK (J/B) I'-l—I
{Refer to EL-POWER.) B/R J
- -

“HH

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

CONDENSER

oo

I+BT

[a]
EC-IGN/SG-03

]

Sl

n
~w

)
D&

Refer to last page (Foldout page).

B8

MEC651B
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

EC-IGN/SG-02

ECM (ECCS CONTROL MODULE}(F191

(6]
IGN#1 IGN#3 IGNES A
|LL]) A . L&}
Y/R LR PUM a
A
Pregeding Bl
page Q R 1
Next LG
@ mmssans @ @ = - bage
LOOP
WIRE I
E
R Y/R R LR f PLUAW FE

[ B T 5T [

IGNITION IGNITION IGNITION GL
COIL NO.1 COIL NO.3 COIL NO.5
(WITH POWER (WITH POWER (WITH POWER
TRANSISTOR) = TRANSISTOR) — TRANSISTOR} ==
T

g g TR

SPARK SPARK SPARK

PLUG PLUG PLUG
FA
R&
® @ne 4} Next page
BR
mmmmm : Datectable line for DTC ST
e Non-detectable fine for DTC
AS
, BT
]
GHBGCIEN G,
GY GY GY
HE,
Ir 1!
1011102{103{104] [108|108}107} 108 EL
10aft10]111]112] [r13] 1141150116 W
17piagfi2of [121]122]123)124 GY HS.
D3

MECE52B
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

EC-IGN/SG-03

ECM (ECCS CONTROL MODULE) (F10])

IGN#4

IGN#6
Lz [
Preceding

GY GY/R
page @ R 1
L J

GY/R

oo [ o0 =T [ B nen
IGNITION IGNITION
GOl NO.2 GOIL NO.4 IGNITION
(WITH POWER (WITH POWER COIL I\lljo_s
TRANSISTOR) - TRANSISTOR) ——— ‘%KHS.%"T“?A"S =

Fa1 £30 25

% L2 % L] % ]
B

B B
SPARK SPARK SPARK
PLUG PLUG PLUG

Preceding page@s ——

To
EC-IGN/SG-01 B

m : Detectable line for DTG
e Nor-detectable line for DTC

@ = -

B—-—o
=

n

EP DD
Y

101|102]103]104] |105|106)107]1 08|
109 110] 111112} |113}114| 115|118
17181191200 |121]122]123]124)

MEGE53B
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TROUBLE DIAGNOSIS FOR DTC P1320

— " AT\ \/f7
Ignition coil (with power \ o
transi)stor] harness connector s
s

Vo
3 D
- < ' N
2
e )
Intake manifokd

SEF264P)

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

No

h 4

Does engine start?

Yes (without )

Yes (with )
A4

SEARCH FOR MALFUNCTIONING
CIRCUIT.

SEARCH FOR MALFUNC-

TIONING CIRCUIT.

1. Turn ignition switch
“ON".

2. Check voltage between
ignition coil terminal (3)
and ground.

Voltage: 0.01 - 0.1V

M

SEFB13T

1. Disconnect each ignition coil harness
connector and ECM harness connector.
2. Check harness continuity between each
ignition coil harness connector terminal
(3 and each ECM harness connector
terminal.
Continuity should exist.
If OK, check harness for short.

,LOK
@

EC-295

A
B B Aacrivetest B [ 1. Start engine.

&% % POWER BALANCE % & & 2. i’erform POW[EFI BALAI‘?ICE in

=z======= MONITOR ==zz=z== ACTIVE TEST” mode with

CKPSe RPM (POS)  825rpm CONSULT.

MAS AIR/FL SE 1.53Vv 3. Search for circuit which does not

IACV-AACN 20 step produce a momentary engine

m speed drop.
EB2][3 (4] resr
[5](6 [ 1 [f STAT v
SEF630P| | CHECK POWER SUPPLY. NG | Check the following.
E pr—— 1. Disconnect each ignition harness con- | * Harness connectors
E} (C‘qﬂ nector and condenser harness connec- (E6),

s X tor GD)

@ 2. Turn ignition switch “ON". * Harness for open or short
ignition coil harmess 3. Check voltage between each ignition between ignition switch
connectors coil harness connector terminal (T} and and ignition coils or con-

ground, condenser harness connector denser
terminal (T) and ground. * Condenser
@ O Voltage: Battery voltage Refer to “COMPONENT
OK INSPECTION". (See
page EC-297.)
= SEF6E79P If NG, repair harness, con-
- nectors or component.
o DISCONNECT CISCONNECT
M€ [ 5
L IS GS} CHECK GROUND CIRCUIT, NG | Replace hamess or con-
E’E:%%igser Ignition coil 1. Disconnect each ignition coil hamess " nector.
connector 2:;’:1%%?06 connector.
2. Check hamness continuity between each
ignition coil harness connector terminal
D O (2 and engine ground.
\ 1 l OK
.
SEFBBOP -
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or connec-

tors.

)

A

EM

HA

EL

(4

463



TROUBLE DIAGNOSIS FOR DTC P1320

DISCONNECT

[ Ecm Tol comecTon]

123789
—

[Q]

DISCONNECT

SEFE81P

Ignition Signal (Cont’d)
®

v

CHECK COMPONENT

(Ignition coil with power transistor).
Refer to “COMPONENT INSPECTION”,
EC-297.

NG

OK

Y

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

¢Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harmess connector.
Reconnect ECM harness connector and
retest,

A

INSPECTION END

EC-296

Replace ignition coil assem-
biy.

464



TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)
COMPONENT INSPECTION

= MSCONNECT
@ Ignition coil with power transistor
1. Disconnect ignition coil with power transistor harness connec-
tor.

2. Check ignition coil with power transistor for resistance between @
terminals 1) and @).

Terminals Resistance Result M[é\
@ ® MNot 01} OK
and
SEF371Q 0Q NG =

If NG, replace ignition coil with power transistor assembily.

o = Condenser WiT
W_\ 1. Disconnect condenser harness connector. ® ® -
= 2. Check condenser continuity between terminals and (2).
F 4@:@9{“”\ Resistance: Above 1 M( at 25°C (77°F) a7
N
2

N,

AN ™
Intake manifold ~
callector &

= [ o
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TROUBLE DIAGNOSIS FOR DTC P1335

Crankshaft Position Sensor (CKPS) (REF)

mec COMPONENT DESCRIPTION

The crankshaft position sensor (REF) is located on the oil pan
Permarent (upper) facing the crankshait pulley. It detects the TDC (Top Dead

y magnet Center) signal {120° signal).

! The sensor consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the

crankshaft pulley will periodically change. Permeability near the

sensor also changes.

P Due to the permeability change, the magnetic flux near the core is

changed. Therefore, the voltage signal generated in the coil is

changed.

The ECM receives the voltage signal and detects the TDC signal

(120° signal}.

Terminal —

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATICN

CKPSRPM (POS) = Tachometer: Connect Almost the same speed as the CON-

CKPS-RPM (REF) * Run engine and compare tachometer indication with the CONSULT value. SULT value.

ECM TERMINALS AND REFERENCE VALUE

Remarks: Spacification data are reference values, and are measured between each terminal and @§ (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MIL"(')AL COLOR ITEM CONDITION (OC voitage)

Approximately 2.3V
(AC voltage)

(v)
44 | w Crankshatt position sensor | |ENgINe is running. | 20f oo
10 R
48 W (REF}) |_ Idle speed o

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

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Mems
Trouble Code Malifunction is detected when .... ,
(Possible Cause)
No.
P1335 * 120° signal is not entered to ECM for the first few sec- | ® Harness or connactors
0407 onds during engine cranking. (The crankshaft position sensor (REF) circuit is open
........................................................................................... or shorted.}
* 120° signal is not entered to ECM during engine run- j® Crankshaft position sensor (REF)
ning. o Starter motor {Refer 1o EL section.}

........................................................................................... ® Starting system circuit (Refer to EL section.)

» 120° signal cycle excessively changes during engine
running.
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TROUBLE DIAGNOSIS FOR DTC P1335

Crankshaft Position Sensor (CKPS) (REF)
(Cont’d)

FAIL-SAFE MODE
When the ECM enters the fail-safe mode, the MIL illuminates.

DTC No. @]
CONSULT Detected items Engine operating condition in fail-safe mode
ECM*1
GST
P1335 0407 Crankshaft position sen- | Compression TDC signal (120° signal) is controlled by camshaft position A,
sor (REF) circuit sensor {PHASE) signal and crankshaft position sensor (POS) signal. Igni-
tion timing will be delayed 0° io 2°.
*1: In Diagnostic Test Mode |l (Self-diagnostic results), these numbers are controlled by NISSAN. Eld
DIAGNOSTIC TROUBLE CODE CONFIRMATION -
PROCEDURE LG

.1} Tum ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it at least 2 seconds at idle speed.
OR
1) Start engine and run it at least 2 seconds at idle speed. ez
2) Select “MODE 7" with GST.
OR
(ioy 1) Start engine and run it at least 2 seconds at idle speed. &
- 2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”,
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

AT

EA
[ia]

HA
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TROUBLE DIAGNOSIS FOR DTC P1335

Crankshaft Position Sensor (CKPS) (REF)
(Cont’d)

EC-REF-01

CRANKSHAFT I : Detectable line for DTS

POSITION e Non-detectable line for DTC
SENSOR

(REF)

W B
—-T - .,

KR__ k=

| I

I )

I I

I i

: : JOINT CONNECTOR-12

TN [P By

( ._l

®
w W B B B
el [l H
REF REF ECM _I_
ECCS
(CONTROL = —
MODULE} Fi1g F19
F101

o/

an
3

AR <
DED [T

(<]
A B F BB

B

104]102]10al104] [1os{r0elto7]10e 11213
109 110]1:1]112] [113fr14] 11516 EEEEEME
7| nefrisfrzcf fratfroaresfred] 55 iE

MEC&62B
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TROUBLE DIAGNOSIS FOR DTC P1335

injector sub-harness

connector 1 m |

AN

S

SEF266P

@ DISCONNEET E DISCONNECT
A€ 7.
([ ecm lo[connecTor]| 1
44 48
SEF812T
& DISCONNECT
A€ &
=]
(1]2
L-ﬂ I-—J ‘
SEFO15R
Engine ground ’
L Intake manifold
Kcolfector
€ s

NTOLT

connector

Crankshaft position_%
sensor (REF) harness

" SEF591PA

Crankshaft Position Sensor (CKPS) (REF)

{(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

,

CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Tum ignition switch “QFF”. * Harness connectors
2. Disconnect crankshaft position sensor (Fin), D
(REF) sub-harness connector and ECM # Harness for open or
harness connector. short hetween crankshaft
3. Check harness continuity between ter- position sensor (REF)
minal (T) and ECM terminals @4, @8. harness connector and
Continuity should exist, crankshaft position sen-
If OK, check harness for short. sor (REF) sub-hamess
oK connector
* Harness for open or
short between crankshaft
position sensor (REF)
sub-harness connector
and ECM
If NG, repair harness or
connectors.
B v
CHECK GROUND CIRCUIT. NG .| Check the following.
1. Turn ignition switch “"OFF”. | * Harness connectors
2. Loosen and retighten engine ground (Fia),
SCIews. ® Harness for open or
3. Check harness continuity between ter- short between crankshaft
minal (Z) and engine ground. position sensor (REF)
Continuity should exist. harness connector and
If OK, check harness for short. crankshaft position sen-
sor (REF) sub-hamess
oK
connector
* Hamness for open or
short between crankshaft
position sensor (REF)
sub-harness connector
and engine ground
If NG, repair harness or
connectors.
h 4
NG

CHECK COMPONENT

[Crankshaft position sensor (REF)].
Refer to “COMPONENT INSPECTION”,
EC-302.

OK
v

Disconnect and reconnect harmess con-
nectors in the circuit, Then retast,

1 Trouble is not fixed.

®

EC-301

Replace crankshaft posi-
tion sensor (REF).

A

i

EM

LG

FE

T

&7

FA

RA

ST
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TROUBLE DIAGNOSIS FOR DTC P1335

Crankshaft Position Sensor (CKPS) (REF)
(Cont’d)

®

!

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

L Trouble is not fixed.

Visually check crankshaft pulley for chip- NG

ping.

Replace crankshaft pulley.

¥

OK

Y

INSPECTION END

SEF585F

SEF586P

COMPONENT INSPECTION

Crankshaft position sensor (REF)

1. Disconnect crankshaft position sensor (REF) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

o

5. Check resistance as shown in the figure.
Resistance: Approximately 470 - 57002 [At 20°C (68°F)]

EC-302
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS)

%\ﬁ—@/cw (COG)
‘ d COMPONENT DESCRIPTION

HIFA L ey

[ S The crankshaft position sensor (POS) is located on the oil pan al

' facing the gear teeth (cogs) of the signal plate (flywheel). It detects

Core the crankshaft position signal (1° signal).

The sensor consists of a permanent magnet, core and coil. M

When engine is running, the gap between the sensor and the gear ™

teeth (cogs) will periodically change. Permeability near the sensor

Terminal also changes. =

SE2% Due to the permeability change, the magnetic flux near the core is EM

changed. Therefore, the voltage signal generated in the coil is
changed. LC
The ECM receives the voltage signal and detects the crankshaft

Permanent magnet

position signal {1° signal).
EC
CONSULT REFERENCE VALUE IN DATA MONITOR MODE -
Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION FE
CKPSRPM (POS) * Tachometer: Connect Almost the same speed as the CON- _
CKPSRPM(REF) """ * Run engine and compare tachometer indication with the CONSULT value. SULT value. GL
ECM TERMINALS AND REFERENCE VALUE T

Remarks: Specification data are reference values, and are measured between gach terminal and @9 (ECCS ground) with a voltmeter.
TER- AT
WIRE DATA ;
MINAL COLOR ITEM CONDITION (DC voltage)

NO.

&
Approximately 2.5V PR
Crankshaft position sensor [Engne is running |
49 w I_
(PO3) ldle speed _
BR
TSEFEAET
8T
[Engine is running.|
[Ignition switch "OFF”|
0-1v 23
For a few seconds after turning ignition switch
4 W/B ECCS relay (Self-shutoff) “OFF”
[Ignition switch “OFF”| BT
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF” A
67 R Power supply for ECM [gnition switch “ON"| BATTERY VOLTAGE
72 R (11 - 14Y) EL
“: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
(DX
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TROUBLE DIAGNOSIS FOR DTC P1336

ON BOARD DIAGNOSIS LOGIC

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’d)

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
(Possible Cause)
No.
P1336 * Chipping of the signal plate {on flywheel) gear testh ® Harmess or connectors
0905 (cogs) is detected by the ECM. * Crankshaft position sensor (POS)

* Signal plate (flywheel)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.

1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it at least 1 minute and 10 seconds
at idle speed.
OR
i 1) Start engine and run it at least 1 minute and 10 seconds
at idie speed.
2) Select “MODE 7” with GST.
OR
1} Start engine and run it at least 1 minute and 10 seconds
at idle speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode i (Self-diagnostic

results)” with ECM.

EC-304
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’'d)

W : Dctectable line for OTC &l
BATTERY e : Non-detectable line for DTC
Befer to ;
EL-POWER. A
% 750 _
T = EL]
LS cpevsT
m SENSOR : L@
JOINT (PA3)
CONNECTOA-1 GD)
& -
[N ER] L) [ ] EC
WL Wil R W B
B~ JOINT CONNECTOR 12
fL__ 1 ___¥k-5 FE
! I
WL wil . ) |
| e — R —— 1 ]
=1 IIT_I' Y -.— GL
ECCS —_— -
é 6ﬂ RELaY . (R [N
e B
I
L £ -
F&,
Dﬁ\
®
R B 8 B
7] ECM : o
SSOFF VB VB POS M 1
CONTROL = s )
NOD) bs
BT
3 'm = KA O H#]L@‘\
111H](Es 2B ED  OlNG Al2]3]NN F112
& EIED GH® GEpp® moorhikErrrm@® D
&L
101[so2frcafrca] [iosfrod]c7fice o
109] 110 111 ]112] |113|114] H15]116 F10%
7l afiao] [11i22]123]124 P HS.

MEC666B
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TROUBLE DIAGNOSIS FOR DTC P1336

Qil filler

cap

// Crankshaft positio&
sensor (POS) T

@ sub-harnes% —

& connector/ /_\

&

&
@

DISCONNECT

®

!

SEF791P

B
DISCONNECT
Lz}
Ts.
|

\3[4/

B
i
" sEF7a2P

& DISCONMECT
&

V|
([ 2 ettt

-

SEFT793P

Engine ground /
1y i
N

f
Intake rmanifold
cotlestor

SEF539P

Crankshaft Position Sensor (CKPS) (POS)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY-. NG | Check the following.
1. Turn ignition switch “OFF”. 7| e Harness connectors
2. Disconnect crankshatit position sensor (Fi6), (E13)
(POS) sub-harness connector. * Harness for open or
3. Turn ignition switch “ON". short between crankshaft
4. Chack voltage between terminal (@) and position sensar (POS)
ground with CONSULT or tester. sub-harness connector
Voltage: Battery voltage and ECCS relay
OK * Harness for open or
short betwaen crankshaft
position sensor (POS)
sub-harness connector
and ECM
If NG, repair harness or
connectors.
B ,
CHECK POWER SUPPLY-II. NG Repair harness or connec-
Check voltage between terminal (1) and " tors.
ground with CONSULT or tester.
Voltage: Approximately 5V
OK
¥
CHECK GROUND CIRCUIT-I. NG__ Repair harness or connec-
1. Turn ignition switch “OFF”. 7| tors.
2. Loosen and retighter engine ground

SCrews.
3. Check harness continuity between ter-

minal (2) and engine ground.

Continuity should exist.

If OK, check harness for short.

¢0K
®

EC-306
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TROUBLE DIAGNOSIS FOR DTC P1336
Crankshaft Position Sensor (CKPS) (POS)
(COQG) (Cont’d)

@

D !

CHECK POWER SUPPLY-II. NG > &
q & 1. Reconnect crankshaft position sensor Check the following.
P Crankshaft position q/ {POS) sub-hamess connector. ¢ Harness connectors
s;:zof (iog)\ \}‘ / P 2. Disconnect crankshaft position sensor GID} N
harness connector e {POS) hamess connector. * Harness for open or A
\.,o” pan \L\ I 3. Turn ignition switch “ON". short between crankshaft
Fo \ \_ﬂ 4. Check voltage between terminal (1) and position sensor (POS)
\“‘ ground with CONSULT or tester. and crankshaft position ER
SEF367Q Voltage: Battery voltage sensor (POS) sub-har- '
ness connector
CISCONNECT oK If NG, repair harness or
. v NG | connectors. LG
= CHECK POWER SUPPLY-IV. i
C—_b Check voltage between terminal (& and

ground with CONSULT or tester.
Voltage: Approximately 5V
C‘ OK -

> O »| Check the following.
\,;b 1 CHECK GROUND CIRCUIT-II. * Harness connectors
7 1. Turn ignition switch “OFF”. ), (Fa) el
SEFs43P| | 2. Check harness confinuity between ter- » Harness for open or
minal (3) and engine ground. short between crankshaft
Continuity should exist. position sensor (POS) R
S If K, che%k harness for short. and crankshaft position BT
TS. E@ sensor (POS) sub-har-
OK ness connector
Gﬁ@ If NG, repair harmess or BT

<

refest.

connectors o
b 4
(‘ Loosen and retighten the fixing bolt of the BA
(.‘ﬂ l b crankshaft position sensor (POS). Then

B &
E":ﬁ B ¢ Trouble is not fixed. RA
SEF644P] | CHECK COMPONENT NG | Replace crankshatt posi-
[Crankshaft position sensor (POS)]. tion sensor (POS). .
= DISCONNECT ) Refer to “COMPONENT INSPECTION”, Bl
o Eﬁ} @@ EC-308.
Gl2ls vy OK 8T
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
S
@ *Trouble is not fixed. -
Check ECM pin terminals for damage or
the connection of ECM harness connector. BT

= Reconnect ECM harness connector and
seFeasp| | refest.

¢Trouble is not fixed. ‘ &
Visually check signal plate {flywheel} gear NG_ Replace signal plate (fly-
teeth {cogs) for chipping. wheel).
e
v OK

INSPECTION END

[[DE:¢
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TROUBLE DIAGNOSIS FOR DTC P1336

SEF587P

I

ks.

7

&

CONNECT

&

&,

@

SEF801P

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (POS)

1.

2.
3.
4

Disconnect crankshaft position sensor (POS) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Reconnect crankshaft position sensor (POS) harness connec-
tor.

Turn ignition switch “ON".

Check voltage between terminals (2) and (3) when bringing a
screwdriver into contact with, and quickly pulling away from the
sensor core.

Terminal Condition Voltage
Contacted Approximately 5V
@.® ;
Pulled away Approximately OV

There should be a steady 5V as the screwdriver is drawn away
slowly.
If NG, replace crankshaft position sensor {PCS).

EC-308
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TROUBLE DIAGNOSIS FOR DTC P1400

To EGR valve
To intake
air flow f
L.
Vacuum
signal
SEF240PD

EGRC-Solenoid Valve
COMPONENT DESCRIPTION

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coll 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 signal passes
through the solenoid valve. The signal then reaches the EGR valve.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
* Engine: After warming up ldle ON
EGRC SOLV . AJr_condltlot:er”swnch: QFF
* Shift lever: "N ]
* No-load Racing up to 1,500 - 2,000 rpm OFF

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @5 (ECCS ground} with a voltmeter.
TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|[Engine is running.] (Warm-up condition) BATTERY VOLTAGE
Revving engine up to 2,000 rpm. (11 - 14V}
103 L/B EGRC-solenoid valve
{Engine is running.—l {Warm-up condition)
0-0.7V
Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Maifunction is detected when ... Ch?CK Iterns
(Possible Cause)
No.
P1400 * The improper voltage signal is entered to ECM * Harness or connectors
1005 through EGRC-solenoid valve. (The EGRC-solenoid valve circuit is open or shorted.)
* EGRC-solenocid valve

EC-309

@&l
14
=
LG
EE
GL

T

FA
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TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)

OVERALL FUNCTION CHECK

BEGRC SOLAV ClRCUITA Use this procedure to check the overall function of the EGRC-so-
DOES THE SOLENQOID lenoid valve circuit. :
During this check, a 1st trip DTC might not be confirmed.
VALVE MAKE 1} Turn ignition switch “ON”.

TEST” mode with CONSULT.

EVERY 3 SECONDS? OR

' 1) Turn ignition switch “ON”.
L next i NO || YES | 2) Perform “EGRC SOLENOID VALVE" in “ACTIVE
MEF282D

TEST” mode with CONSULT and check the operating

sound, according to ON/OFF switching.

= CR
B AcTive TesT Bl @ 1) Turn ignition switch “ON”,
2) When disconnecting and reconnecting the EGRC-sole-
EGRC SOLV ON noid valve harmess connector, make sure that the sole-
======== MONITOR ======== noid valve makes operating sound.

CKPS-RPM({POS) orpm

] ovor+ (K
S

EF594P

EC-310
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TROUBLE DIAGNOSIS FOR DTC P1400
EGRC-Solenoid Valve (Cont’d)

IGNITION SWITCH EC‘EG RCN‘O1
ON or START

I
1

Refer to
10A FUSE 1EL-POWER.
LOCK

17] | BLO @
i (W/B) W : Detectable line for DTC
IQIK I @ ———  Non-detectable line for DTC
RrY [H712)
EM
LG

FiE
]
E F105, @L
I i
I
] EGRC- AT
SOLENCID
é VALVE
L& Fi

C
[*:]

%g—
&g
Sg

m
[
v

ECM
(ECCS CONTROL MODULE)
Fii 510

S

Refer to fast page (Foldout page).

Lie] TN
alm
|
=
=
I,
=
FHE
ol
Nle=
=z
o
(=]
an
F
e
n
S
==
=

4 =
13]1 4]151 86 W

101f102[103]104] [105{108]107]10 1]2]3 n
BRHAR [10]

10911108 111]112] [1134114]115] 118
[11]12013114
117[118}119]120] |121j122]123{124] EREEE

i
GY HS.

MEC672B
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TROUBLE DIAGNOSIS FOR DTC P1400

& AN
\—Air duct

SN

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

i

SEF355Q
& DISCONNEGT -
A€ G
D)
|
2 O
N SEF380Q

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”,

2. Disconnect EGRC-solenoid valve har-
ness connector.

3. Turn ignition switch “ON".

4. Check vollage between terminal (2} and

NG

| Check the foliowing.
"| * Harness connectors

(ws0),

¢ 10A fuse

* Harness for open or short
between EGRC-solenoid

[B]
DISCONMNECT & DISCONNECT
€ &

GID

T 1

__ECM O] CONNECTOR]
03

(3

CHECK COMPONENT
{EGRC-solenoid valve),
Refer to “COMPONENT INSPECTION”,

EC-313.
¢OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

v Trouble is not fixed.

SEF730P

Check ECM pin terminals for damage or
the connection of ECM harness connactor.
Reconnect ECM harness connector and

retest.

INSPECTION END

EC-312

ground with CONSLULT or tester. valve and fuse
Voltage: Battery voltage If NG, repair harmess or
OK connectors.
B l
CHECK OUTPUT SIGNAL CIRCUIT. NG Repair harmess or connec-
1. Disconnect ECM harness connector. tors.
2. Check harness continuity between ECM
terminal and terminal (1).
Continuity should exist.
if OK, check harness for shert.
OK
¥
NG

. | Replace EGRC-solenoid
7| vaive.
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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
between @& and @ between @& and ©

BATTERY [
12V direct current supply
between terminals (1) Yes No
MEG488B and @ Eit
No supply No Yes

If NG, replace solencid valve,

FA

R,

BR
=] it}
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TROUBLE DIAGNOSIS FOR DTC P1401

; Sensor element

Tightening nut

Gasket Connector

SEF599K

10,000

1,000

100 |

Resistance k{2

1 i l i
0 50 100 180 200

{32) (122} (212) (302) (392)
Temperature °C {°F)
SEF5260)

EGR Temperature Sensor

COMPONENT DESCRIPTION

The EGR temperature sensor detects temperature changes in the
EGR passage way. When the EGR valve opens, hot exhaust gases
flow, and the temperature in the passage way changes. The EGR
temperature sensor is a thermistor that modifies a voltage signal
sent from the ECM. This modified signal then returns to the ECM
as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases.

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

{Reference data)

EGR temperature Voltage* Resistance
°C (°F) V) (M)
0 (32) 4.81 79-97
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

*: These data are reference values and are measured between ECM terminal
(EGR temperature sensor) and ECM terminal @3 (ECCS ground).

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

EGR TEMP SEN * Engine: After warming up

Less than 4.5V

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ....

Check ltems

Code No. {Possible Cause}
P1401 A) An excessively low voltage from the EGR tem- | ® Harness or connectors
0305 perature sensor is entered to ECM, even when

engine coolant temperature is low.

B) An excessively high vcltage from the EGR .
temperature sensor is entered to ECM, even
when engine cootant temperature is high.

(The EGR temperature sensor circuit is shorted.)
* EGR temperature sensor
* Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve

Harness or connectors

{The EGR temperature sensor ¢ircuit is open.)

s EGR temperature sensor

* Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve

EC-314



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)
OVERALL FUNCTION CHECK

*wmontor % norie [ Use this procedure to check the overall function of the EGR tem-
CKPSRPM (POS) Crpm perature sensor. During this check, a 1st trip DTC might not be
COOLAN TEMP/S 20°C confirmed.
A Ten o i Procedure for malfunctions A and B &
1} Turn ignition switch “ON” and select “DATA MONITOR”
N =F mode with CONSULT.
2) Confirm that engine coolant temperature and intake air 4
temperature are lower than 40°C (104°F). (If necessary,
wait until the temperatures equal atmospheric tempera-
SEF358Q ture.) &[]

3) Confirm that “EGR TEMP SEN" reading is between
3.45V and 5.0V.

Lift up the 4) Start engine and warm it up sufficiently. LG
EG'E Vfg"e 5) Run engine at idle for at least 2 minutes.
y hand. 6) Confirm that EGR valve is not lifting. If NG, go to

TROUBLE DIAGNOSES FOR DTC P0400 and P0402.
(See pages EC-210 and 220.)
7) Read “EGR TEMP SEN” at about 1,500 rpm with EGR

valve lifted up to the full position by hand. e
Voltage should decrease to less than 1.0V.
8) If step 7 is OK, perform TROUBLE DIAGNGOSES FOR cl

SEF380Q

AE

1

EcMm o CONNECTORﬂ C@H

58 59 &3

DTC P0400, P0402 and P1400. (See pages EC-210,
220 and 309.)
OR

Turn ignition switch “ON”.

Confirm that voitage between ECM terminals 68, 69
and ground are more than 2.72V. (If necessary, wait
until engine coolant temperature and intake air tem-

perature equal atmospheric temperature.)

3) Confirm that voltage between ECM terminal €3 and i
ground is between 3.45V and 5.0V. "~
- 4) Start engine and warm it up sufficiently.

A Run engine at idle for at least 2 minutes. B
Confirm that EGR valve is not lifting. If NG, go to "~
TROUBLE DIAGNOSES FOR DTC 0302 and (306.
{See pages EC-210 and 220.)

Check voltage between ECM terminal €3 and ground at
about 1,500 rpm with EGR valve lifted up to the full

5)
= 6)

SEF361Q

A€ 5 ’

[GE
i)

T Vs position by hand. aT
I] ECM E' CONNECTOR ” CI@'H Voltage should decrease to less than 1.0V.
8) If step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC 0302, 0306 and 1005. (See pages EC-210, 220 pg
I and 309.)
[V] _
D A 2 BWLr
SEF3620Q
FlE
EL
[l
483
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)
EC-EGR/TS-01

 : Datectable line for DTC
—— ; Non-detectable line for DTC

@ : AT models

EGR
TEMPERATURE
—@— SENSOR

F11

8 R

L/OR B

WECTOR—ES
—
i

B

$ | \

- B{IJ JOINT

L/OR B B
[[ea]l =] IGE]
EGRTS GND A SENS
GND

ECM (ECCS CONTROL MODULE) AT CONTROL

= S
[Nz 2

Lev]

-~
[sd)
—
[e;]

[—l
 BABAIEREREERELRE |§| R E 2 EE F PR S e B R R R £
HS.

I5i6 17]18]19j20[21]22] 36{37[38[39j40¢ 1]42j43fa4fas|astarias) |
e 2 = s s A G |
] Fi01
GY H.S.

101]102)103]104| [105]108]107]108

O

17|18 191120] H21[122]123{124

SEF572T

EC-316 484



TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (Cont’d)

\{KJ\%R\\ \ DIAGNOSTIC PROCEDURE
g
EGR tempsrature INSPECTION START
sensor harness, .
connector \ v
CHECK POWER SUPPLY. NG [ Repair hamess or connec- | &l
1. Disconnect EGR temperature sensor 7| tors.
Brake booster™ hamess connector. ar
/ 2. Turn ignition switch “ON". i
A 3. Check voltage between terminal (1) and
\ ground with CONSULT or tester. o
=R
SEF270P Voltage: Approximately 5V el
A OK
A g B v LG
. & @ CHECK GROUND CIRCUIT. NG { Check the following.
= 1. Turn ignition switch "OFF”. "1 * Joint connector-12
1 2. Check harness continuity between termi- * Harness for open or short
nal (2) and engine ground. between ECM and EGR
Continuity should exist. temperature sensor
If OK, check harness for short. * Harness for open or short EE
® O oK between A/T controi unit
1 and EGR temperature
- sensar BL
SEF547P if NG, repair harness or
connecter.
E v DISCONNECT (4T
T} =
. Egj] CHECK COMPONENT NG [ Replace EGR temperature
(EGR temperature sensor). 7| sensor. .
D Refer to “COMPONENT INSPECTION” AT
below.
CK B
@] v .
Disconnect and reconnect harness connec-
tors in the circuit. Then retest. B4,
= It
SEF548P lTroubIe is not fixed.
Check ECM pin terminals for damage or SF
the connection of ECM harness connector.
Reconnect ECM hamess connector and
retest. ST
INSPECTION END RS
=1
COMPONENT INSPECTION bl
am EGR temperature sensor
Check resistance change and resistance value. EL
(Reference data)
EGR temperature Voltage Resistance exX
°C (°F) V) (M{2)
@ 0 (32) 4.81 7.9-97
50 (122) 2.82 0.57 - 0.70
- 100 (212) 0.8 0.08 - 010
SEF6430Q)

If NG, replace EGR temperature sensor.

EC-317 485



TROUBLE DIAGNOSIS FOR DTC P1441

| __Vacuum cut valve bypass valve 5
o

SEF348Q

Vacuum Cut Valve Bypass Valve

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister.
The vacuum cut valve prevents the intake manifold vacuum from
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 OBD.

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

mahnifold vacuum to the fuel tank,

EVAPORATIVE EMISSION SYSTEM DIAGRAM

Vacuum cut valve bypass valve

EVAP shut vaIveX

EVAP contral system pressure sensor

N

EVAP canister
purge control
solenoid valve

oS

@x 1
Vacuum

Fuel tank out valve

EVAP canistar
vent control
valve

EVAP canister
purge control valve

EVAP canister
purge volume
control valve

SEF3770Q

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @5 (ECCS ground) with a volimeter.

TER-

WIRE DATA
MINAL | ITEM CONDITION (00 vonage)
NO.
120 |ORig | Vacuum cutvale bypass | o or St "ON| BATTERY VOLTAGE

valve

(11 - 14v)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Code No.

Malfunction is detected when ...,

Check Items
(Possible Cause}

P1441
o801

A) An improper voltage signal is entered to ECM
through vacuum cut valve bypass valve.

B) Vacuum cut valve bypass valve does not operate
properly.

Harness or connectors

(The vacuum cut valve bypass valve circuit is
open or shorted.)

Vacuum cut valve bypass valve

Vacuum cut valve bypass valve
Vacuum cut valve

Bypass hoses for clogging

EVAP shut valve

EVAP control system pressure sensor

EC-318
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. f DTC cannot be
confirmed, perform “OVERALL FUNCTION CHECK", “Proce-

dure for malfunction B”. @l
Procedure for malfunction A
1) Turn ignition switch “ON”. A
2) Select “DATA MONITOR” mode with CONSULT. i
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 LG
voy 1) Tumn ignition switch “ON” and wait at least 5 seconds.

2} Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

FE
OVERALL FUNCTION CHECK T
Procedure for malfunction B
1) Remove vacuum cut valve and vacuum cut valve bypass valve
as an assembly. ET
2) Apply vacuum to port (& and ensure that there is no suction
from port B). =
BATTERY 3) Qgﬁlgacuum to port (B) and ensure that there is suction from "
4} Blow air in port @ and ensure that thers is a resistance to flow B
out of port ®. ok
5) Supply battery voltage to the terminal.
6) Blow air in port (A) and ensure free flow out of port (B). 54
7) Blow air in port (B) and ensure free flow out of port (A). =7
Fuel tank side EVAP canister
ST
CL Y @
ET
SEF5300)y
R
o
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve (Cont'd)
EC-BYPS/V-01

IGNITICON SWITCH
ON or START I : Detectable line for DTC

= - Non-detectable line for DTG

L
i
Referto
10A EE&E;K EL-POWER.
o)
1
B

R/Y

@
e
R/Y

VALVE

VACUUM CUT
é VALVE BYPASS

OR/G

CVBV

ECM (ECCS CONTROL MODULE) (F10T)

Refer to last page {Foldout page).

i[2]3[==a]4]5[6]7 HE == BEREk
FENEEE] 1516 glolidiiizh 14151‘6|

iy
M|
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TROUBLE DIAGNOSIS FOR DTC P1441

Left side under trunk floor
_—‘___‘___——'4_(_._//

Vacuum cut valve
" bypass valve harness
sonnector

SEF349Q

DISGONNECT
€
aD)

2 €

&3

SEFg874P

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE
Procedure for malfunction A

INSPECTION START

i

[s]
AE A€

[—Ecm o[ connecTor] i)
120

|

G

DISCONKRECT

£

SEF350Q

CHECK POWER SUPPLY. NG | Check the following.
1} Disconnect vacuum cut valve bypass "] ® Harness connectors
valve harness connector. (M), @i, (Bun),
2) Turn ignition switch “ON". * 10A fuse
3) Check voltage between terminai (2) and * Harmmess for open or short
ground with CONSULT or tester. between vacuum cut
Voltage: Battery voltage valve bypass valve and
fuse
OK If NG, repair hamess or
connectors.
B
CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.
1) Disconnect ECM harness connector. | * Hamess connectors
2) Check harnass continuity between ECM (&), @D, G, ().
terminal and terminal (T). (uss),
Continuity should exist. * Harness for open or short
If OK, check harness for short. hetween vacuum cut
valve bypass valve and
OK ECM
If NG, repair harness or
connectors.
CHECK COMPONENT NG Replace vacuum cut valve
(Vacuum cut valve bypass vaive). bypass valve.

Refer to "COMPONENT INSPECTION™.
(See page EC-322))

JVOK

Disconnect and reconnect harness connec-
tfors in the circuit. Then retest.

v Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

Y

INSPECTION END

EC-321

)
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(NIt}
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE
Procedure for malfunction B

INSPECTION START

l

Perform “OVERALL FUNCTION CHECK”, :OK | Check EVAP purge lina

EC-319. hoses between EVAP can-
NG ister and fuel tank for clog-
l ging or disconnection.
CHECK CCMPONENT NG | Replace malfunctioning
{Vacuum cut valve, vacuum cut valve | pars.
bypass valve).
Refer to “COMPONENT INSPECTION” on
next page.
l OK
Check bypass hoses for clogging. NG; Repair or replace hoses.

OK

L 4

Go to “TROUBLE DIAGNOSIS FOR DTC
P0450”, “EVAP Control System Pressure
Sensor”, EC-246.

OK

Y

INSPECTION END

SEF351Q

EVAP canister
side

SEF3790

COMPONENT INSPECTION

Vacuum cut valve bypass valve
Check air passage continuity.

- Air passage continuity
Condition between @& and B
12V direct current supply between terminals Yes
No supply No

If NG, replace vacuum cut valve bypass valve.

Vacuum cut valve

Check vacuum cut valve as follows:

Plug port © and @ with fingers.

Apply vacuum to port &) and ensure that thers is no suction
from port B).

Apply@xacuum to port (B) and ensure that there is suction from
port (A).

Blow air in port (B} and ensure that there is a resistance to flow
out of port (A).

Open port (© and ©).

Blow air in port (&) and ensure free flow out of port .

Blow air in port (B) and ensure free flow out of port (D).

EC-322
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TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve

SYSTEM DESCRIPTION

Engine speed &l

A d

Crankshaft position sensor (POS)

Amount of intake air

h 4

Mass air flow sensor

Engine coolant temperature

h 4

Engine coolant temperature sen-
sor

Start signal ECM
Ignition switch ™ (ECCS EVAP canister
control »| purge volume EE
module) control valve ’
Throttle position

Y

Throttle position sensor

Density of oxygen in exhaust gas

Front heated oxygen sensors _ > i
vo (Mixture ratio feedback signal} T

Fuel temperature in fuel tank ]
Tank fuel temperature sensor »

Vehicle speed

Y

Vehicle speed sensor

This system automatically controls flow rate of fuel vapor from EVAP canister. The EVAP canister purge vol-
ume control valve changes the opening of the vapor by-pass passage to control the flow rate. This vaive is ER
actuated by a step motor built into the valve, which moves the valve in the axial direction in steps correspond-

ing to the ECM output pulses, the opening of the valve is varied to allow for optimum engine control. The opti-
mum value stored in the ECM is determined by taking into consideration various engine conditions. When the §T
engine operates, the flow rate is proportionally regulated as the air flow increases.

COMPONENT DESCRIPTION HA

The EVAP canister purge volume control valve is operated by a

step motor for control of flow rate of fuel vapor from EVAP canis- g_
ter. This motor has four winding phases and is actuated by the —
output pulse signat of ECM which turns ON and OFF two windings
each in sequence. Each time the valve opens or closes to change |31
the flow rate, an ON pulse is issued. When no change in the flow

rate is needed, the valve remains at a certain opening, hence no
pulse signal output is issued.

SEF249P
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TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specitication data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

PURG VOL G/V

* Engine: Running

Vehicle stopped 0 step

Vehicle running —

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and 25 (ECCS ground) with a volimeter.

TER-
WIRE DATA
MINAL IT
COLOR EM CONDITION (DC voltage)
NO.
26 Y EVAP canister purge vol- | |ENging is running. | 0-04Y
27 |a ume control valve Idle speed '
10 | G/B EVAP canister purge vol- | |ENGINE is running. | BATTERY VOLTAGE
118 LR ume control valve idle speed (11 - 14V)
|Engine is running.[
]Ignition switch “OFF"
0-1Vv
For a few seconds after turning ignition switch
4 W/B ECGS relay (Selt-shutoff) “OFF”
Ilgnition switch “OFF”[
BATTERY VOQI.TAGE
A few seconds passed afier turning ignition {11 - 14v)
switch “OFF”
67 R BATTERY VOLTAGE
75 R ower supply for ECM |Ignit|on switch “ON (11 - 14V)
ON BOARD DIAGNQSIS LOGIC
Diagnostic Trouble Check ltems

Code No.

Malfunction is detected when ...

(Possible Cause)

P1445
1008

through the valve,

shut off.

A) An improper voltage signal is entered to ECM .

B) The canister purge flow is detected during the .
specified driving conditicns, even when EVAP .
canister purge volume control valve is completely

valve is stuck open.)

* Hoses

Harness or connectors
{The valve circuit is open or shorted.)
* EVAP canister purge volume control valve

EVAP control system pressure sensor
EVAP canister purge volume control valve {The

& EVAP canister purge control valve

(Hoses are connected incorrectly.)

EC-324
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TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

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

1) Jack up drive wheels. JA
2) Turn ignition switch “ON” and select "DATA MONITOR”
mode with CONSULT.

3) Start engine and let it idle for at least 90 seconds. Bl
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 G
10 times.
OR
&) 1) Jack up drive wheals.
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). FE
4) Race engine from idle to 2,000 to 3,000 rpm more than
10 times. -
5) Select “MODE 7" with GST. GL
OR
1} Jack up drive wheels. T
2} Start engine and let it idle for at least 90 seconds. H
3) Move selector/gearshift lever to “1” range (A/T) or “1st”
gear (M/T). 57
4) Race engine from idle to 2,000 to 3,000 rpm more than ~
10 times.
5) Turn ignition switch “OFF", wait at least 5 seconds and =,
then turn “ON”. e
6) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. B4
]
Procedure for malfunction B BE
¢ MONITOR ¢ NOFAL 1)} Jack up drive wheels.
CMPSsRPM (POS)  2200rpm 2) Turn ignition switch “ON" and select “DATA MONITOR”
VHCL SPEED SE B0km/h mode with CONSULT. ST
COGLAN TEMP/S 85°C 3) Start engine and warm it up sufficiently.
TANK F/TMP SE 22C 4) Check that tank fuel temperature is above 0°C (32°F). _ _
5) Tumn ignition switch “OFF” and wait at least 5 seconds. fi©
6) Start engine and let it idle at least 70 seconds.
7) Maintain the following conditions at least 10 seconds. -
RECORD Gear position: e
SEF810T “2” or “D” range (A/T)

“3rd” or “4th” gear (M/T)
Vehicle speed:

40 - 80 km/h (25 - 50 MPH)
Engine speed: EL

1,500 - 2,500 rpm B
Coolant temperature:

Less than 100°C (212°F) DX

OR
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TROUBLE DIAGNOSIS FOR DTC P1445

FUEL SYS #1 OLDRIVE
FUEL SYS #2 OLDRIVE
CALC LOAD 24.3%
SHORT FT #1 —0.7%
LONG FT #1 0%
SHORT FT #2 0.8%
LONG FT #2 0%
ENGINE SPD 2200RPM
VEHICLE SPD 38MPH
IGN ADVANGE 9.0°
INTAKE AIR 25°C
SEF81T
.W GONNECT . ﬁ
[ Ecm |0[c0NNECTOR||

D e
SEF808T

CUNNECT

J CONNECTOR |

l

[_ecm

I

|

<

D

SEF347Q

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

ogf

Jack up drive wheels.

Turn ignition switch “ON” and select
GST.

Start engine and warm it up sufficiently.

Check that voltage between ECM terminal & and
ground is less than 4.2V.

Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and let it idle at least 70 seconds.
Maintain the foliowing conditions at least 10 seconds.

Gear position:
“27 or “D” range (A/T)
“3rd” or “4th” gear (M/T)
Vehicle speed:
40 - 80 km/h (25 - 56 MPH)
Engine speed:
1,500 - 2,500 rpm
Coaolant temperature:
Less than 100°C (212°F)

Select “MODE 3" with GST.
OR

“MODE 1”7 with

N
TOOLS,

‘\Ao

et N e g

8)

Jack up drive wheels.

Turn ignition switch “ON".

Start engine and warm it up sufficiently.

Check that voltage between ECM terminal 62 and
ground is less than 4.2V,

Turn ignition switch "OFF” and wait at least 5 seconds.
Start engine and let it idle at least 70 seconds.
Maintain the following conditions at least 10 seconds.

Gear position:
“2" or “D” range (A/T)
“3rd” or “4th” gear (M/T)
Vehicle speed:
40 - 80 km/h (25 - 5¢ MPH)
Engine speed:
1,500 - 2,500 rpm
Voltage between ECM terminal 9 and ground:
More than 0.8V
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
Perform “Diagnostic Test Mode it (Self-diagnostic
results)” with ECM.

EC-326

494



TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont'd)

EC-PGC/V-01
@l
m  Detectable tine tor DTC
BATTERY = . Non-detectable line for DTC
Refer to [
EL-FOWER.
7.5A
£l
|
V\:i"l_
EVAP CANISTER PURGE
F5 -
WL VOLUME CONTROL VALVE (F5) &
i o
JOINT
P €
L[E
[N ]
W S R N E
o el o ]
oo L B ] o
2] 1= G R LR
é &n |Eccs
[l RELAY
9 4 BT
T [ >
W/B R .
I AT
W/B R
@y R
)
T38 LI_I--LI_'
W/B R
| RA
-
@
[ |
W/B R R Y G/B G /R
= [l =] [Fal o) [l [=e]l S{1)
SSOFF VB VB EvP EVP EVP EVP
#1 #3 #2 #4
ECM (ECGCS CONTROL MODULEY  (F101
I B
1 EXED IF&
2i2]2) "y 5 L
=l
101]roef103]104] [10s]i08fro7]10d
ioaft1o]1n[112] [113[r14]115]116 5] 7
I3
1718l 118]120| [121}1z2]123]124

SEF573T
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S LT P
Evaporative emission (EVAP)

L}
wme control valve harness
Aan_ N

Intake manifold

cgllector \(

[ 1 7

. v
canister purge
connector

3]
0]

SEF578Q
3]
=g DISCONNEGT ~ DISCONNECT
me B
s Wis
T ecm Jo[connEcToR]| 13
26 27 110 11& \ilele/
w
e o
- y
SEF579Q)

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK POWER SUPPLY. NG= Check the following.
1. Turn ignition switch “"OFF”. * Harness or connectors
2. Disconnect EVAP canister purge vol- (E13),
ume control valve harness connector. ¢ ECCS relay
3. Turn ignition switch “ON'"". ¢ JOINT CONNECTOR-1
4. Check voltage between terminals (@),
(8 and engine ground with CONSULT * 7.5A fuse
of tester. * Harness for open or
Voitage: Battery voltage short between EVAP
canister purge volume
OK control valve and fuse
If NG, repair harness or
connectors,
S| :
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
1. Turn ignition switch “OFF”. tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between
ECM terminal % and terminal ,
ECM terminal @7 and terminal {6),
ECM terminal (11¢) and terminal (1),
ECM terminal (118) and terminal (4).
Continuity should exist.
If OK, check hamess for short.
OK
L 4
CHECK COMPONENT NG.; Replace EVAP control sys-
(EVAFP control system pressure sensor). tem pressure sensor.
{For malfunction B) only.)
Refer to “COMPONENT INSPECTION” in
“TROUBLE DIAGNQSIS FOR DTC
P0450", EC-250.
CK
A
NG

CHECK COMPONENT

(EVAP canister purge valume controb
valve).

Refer to “COMPONENT INSPECTION”,
EC-334.

OK
hJ

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

Troubie is not fixed.
Y

Check ECM pin terminals for damage or
the connection of ECM haress connector.
Reconnect ECM harness connector and
retest,

h 4

INSPECTION END

EC-328

Replace EVAP canister
purge volume control
valve.
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TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Controi Valve (Cont’d)

‘ ié COMPONENT INSPECTION

EVAP canister purge volume control valve
[ — 1. Disconnect EVAP canister purge volume control valve Gl
harness connector.
2. Check resistance between the following terminals. .

terminal % and terminals (1), A
[Q] terminal () and terminais (4), (6)
Resistance:
— Approximately 30Q [At 25°C (77°F)] Bk
r—\ 3. Reconnect EVAP canister purge volume control valve

3

DISCONNECT harness connector. ﬂ_—C
- Eé} 4. Remove EVAP canister purge volume control valve -~
6152 - 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.) EE
Q] 5. Turn ignition switch “ON”.

S 6. Perform “PURG VOL CONT/A” in “ACTIVE TEST”
mode with CONSULT and ensure the EVAP canister o
SEF3580 purge volume control valve shaft smoothly moves for-
ward and backward according to the valve opening.

B actveTest B [ If NG, replace the EVAP canister purge volume control 17
valve.

PURG VOL CONT/A  20Step OR
1. Disconnect EVAP canister purge volume control valve &

?:;;;;;(Eg;mﬂ T e @ harness connector.
FR 02 MNTR-B2 LEAN 2. Check resistance between the following terminals.

FR O2 MNTR-B1 LEAN terminal % and terminals , (3)
@, ®

AJF ALPHA-B2 100% ; :

AF ALPHA-B1 100% terminal and terminals

THRTL POS SEN 0.52v Resistance:

[Qu][ UP || DWN |[Qd] Approximately 302 [At 25°C (77°F)]

SEF430Q 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 harmess connector should remain
connected.)

5. Turn ignition switch “ON” and “OFF” and ensure the
EVAP canister purge volume control valve shaft
smoothly moves forward and backward according to the
ignition switch position. BT
If NG, replace the EVAP canister purge volume control

valve. i
I
SN VLN LA
EVAP canister purge
volume control valve o

ﬁ
e

g
JE

o3
U

]
=3

on)
%

SEF763FP

SEF381Q
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TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAF canister
EVAP control system pressure sensor purge control m

Vacuum cut valve bypass valve

sofenoid valve
EVAP shut valve—\ 28
~ ®\ | ’ EVAP canister
urge control valve

cut valve

EVAP canister

EVAP canister
vant control purge volume
valve control valve SEF377G

SYSTEM DESCRIPTION

In this evaporative emission (EVAP) control system, purge volume
is related to air intake volume and occurs during non-closed throttle
conditions. In normal purge conditions (non-closed throttle), the
EVAP canister purge volume control valve and EVAP canister
purge control valve are open to admit purge flow. Purge flow
exposes the EVAP control system pressure sensor o intake mani-
fold vacuum.

ON BOARD DIAGNOSIS LOGIC

In normal conditions (non-closed throttle}, if the sensor output does
not show the appropriate pressure drop in the EVAP purge line,
lack of purge flow is indicated, and a fault is determined.

Diagnostic
L Check Hems
Troubfe Code Malfunction is detected when ... {Possible Cause)

No.

P1447 * EVAP control system does not operate properly. * EVAP canister purge volume control valve stuck
0111 ¢ EVAP control system has a leak in line between closed

intake manifold and EVAP control system pressure EVAP canister purge control valve stuck closed
sensor. EVAP control system pressure sensor

Loose or disconnected rubber tube

Blocked rubber tube

EVAP canister purge control solenoid vaive
Blocked or bent rubber tube to MAP/BARO switch
solenoid valve

¢ Cracked EVAP canister

* Absolute pressure sensor

* MAP/BARQO switch solenoid valve

EC-330
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TROUBLE DIAGNOSIS FOR DTC P1447

w MONITOR 3% NO FAIL E‘

CKP&*RPM (POS) 800rpm
COOQLAN TEMP/S 89°C
VHCL SPEED SE Okm/h
CLSD THU/P SW  OFF

B/FUEL SCHDL 1.4msec
PURG VOL CV Ostep
EVAP SYS PRES 3.38v
VENT CONTN OFF
VC/V BYPASS/Y OFF

[ RECORD |

SEF382Q

B acTiveTesT B [

PURG VOL CONT/N 20Step

—o=====x MONITOR ====s===
CKPS*RPM(POS) 750rpm
VHCL SPEED SE Okm/h
B/FUEL SCHDL 1.4msec
EVAP 8YS PRES 3.38v
PURG CONT SV ON
[Qu][ UP ][ DWN ][Qd|
SEF533Q
CONNECT
=] ) "
A€ TS
H ECM O] CONNECTOR”
62 a3
V]
S,
SEF3830

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the EVAP con-

trol system purge flow monitoring. During this check, & 1st trip DTC ¢

might not be confirmed.
1) Jack up drive wheels {(M/T models).
2) Start engine.

3) Select “EVAP SYS PRES” in “DATA MONITOR” mode
with CONSULT.

4} Check EVAP control system pressure sensor value at
idle speed.

5) Select “PURG VOL CONT/V” in "ACTIVE TEST” mode
with CONSULT and set “PURG VOL CONT/V” to 20
steps by touching “DWN" and “Qd".

8) Maintain the following conditions at least 30 seconds.
Verify that EVAP control system pressure sensor value
("EVAP SYS PRES”) stays 0.1V less than that at idle
speed at least 2 seconds.
Engine speed:

Approx. 2,000 rpm
Gear position (for M/T models):
Any paosition other than “Neutral’” or “Reverse”

CAUTION:

Do not run vehicle up to speeds greater than 80 km/h

(50 MPH).

OR

1) Jack up drive wheels (M/T models).
@ 2) 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 voltmeter probes to ECM terminals (EVAP con-
trol system pressure sensor signal) and {ground).

6) Check EVAP control system pressure sensor value at
idle speed.

7) Establish the following conditions and maintain at least
30 seconds, then completely return to normal condi-
tions. Repeat this procedure 5 or more times.

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)

Gear position (for M/T models):

Any position other than “Neutral” or “Reverse”
Verify that EVAP control system pressure sensor value
stays 0.1V less than that at idle speed at least 2 sec-
onds.

CAUTION:

Do not run vehicle up to speeds greater than 80 km/h

(50 MPH).

EC-331
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TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System
)34 ARYAY Purge Flow Monitoring (Cont’d)

EVAP canister purge
DIAGNOSTIC PROCEDURE

2

. 4" 20,

volume control valve o

INSPECTION START

k4
CHECK EVAP CANISTER. NG [ Replace EVAP canister.

Check EVAP canister for cracks,

OK
SEF381Q y NG
CHECK EVAP PURGE LINE.

Check EVAP purge line for improper con-
nection.

Refer o “EVAPORATIVE EMISSION
SYSTEM".

(See page EC-23.)

Repair it.

h

OK

:

CHECK COMPONENT Replace EVAP canister
(EVAP ranister pur-- =~ nontrol purge volume control
©ovalv: Coalve.

; er ot .

X co. Ol soleinoid vaive\\ Refe to “COMPON =CTION", l
NSNS SEF4350] | (See page EC-334.)

C

NG

h 4

AT T OK
B .

Eh’ " COMPONENT M5 Replace EVAP canister
(EVs. canister purge control solenoid purge control solenoid

valve). vaive.,

Refer to “COMPONENT INSPECTION",

{See page EC-335.)

OK

5

\ :
— AN NG
&I_ take manifold collector CHECK COMPONENT ,.| Replace EVAP canister

= W UL SEF392Q)| | (EVAP canister purge cortrol valve). purge control valve.
Refer to “COMPONENT INSPECTION”.

\\\/ (See page EC-335.)

OK
/
3 . E i

VAP control system NG
pressure sensor \ CHECK COMPONENT Replace EVAP control sys-
harmess connector (EVAP control system pressure sensor). lem pressure sensor.

7 Refer to “COMPONENT INSPECTION”.

LA A \
ril?fear left tire \ (See page EC-335.)
N OK

Y

A4
NG

SEF731T| | CHECK COMPONENT »| Replace absolute pressure
{Absolute pressure sensor). sensor.
Refer to “COMPONENT INSPECTION".
(See page EC-336.)

¥ OK

\—Absolute pressure @

sensor /\\\\
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

®
l Gl
CHECK COMPONENT NG | Replace MAP/BARO
N (MAP/BARO switch solenoid valve). "] switch solenold valve. i
EVAP canister purge Refer to “COMPONENT INSPECTION™. A

control solenoid valve {See page EC-336.)

Resonator /\
- SEF5320A oK &)
v
CHECK EVAP PURGE LINE. NG | Replace it. _
Visually check EVAP purge line {pipe and " LG
rubber tube) for evidence of leaks.
OK
v
Clean EVAP purge line (pipe and rubber
tube) using air blower. FE
Disconnect and reconnect harness connec- GL

tors in the circuit. Then retest,

l Troubie is not fixed. ' T

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reccnnect ECM harness connector and
retest,

Y
INSPECTION END

3R

ST

EC-333 S01



TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

Bl g o COMPONENT INSPECTION
‘ A€

EVAP canister purge volume control valve

['-_ "»] @ 1. Disconnect EVAP canister purge volume controi valve
harness connector.
2. Check resistance between the following terminals.
terminal (2) and terminals ,
@ terminal () and terminals (4), (6
— Resistance:
Approximately 300} [At 25°C (77°F)]
r—\ 3. Reconnect EVAP canister purge volume control valve
3

o DISCONNECT harness connector,

- - 4. Remove EVAP canister purge volume control valve
514 - 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.)

Q] 5. Turn ignition switch “ON".

\ - 6. Perform “PURG VOL CONT/N” in “ACTIVE TEST"
mode with CONSULT and ensure the EVAP canister
SEF853Q purge volume control valve shaft smoothly moves for-
ward and backward according to the valve opening.

B actvetest B [ If NG, replace the EVAP canister purge volume control
valve.
PURG VOL CONTV  20Step OR
1. Disconnect EVAP canister purge volume control vaive
==ssoses MONITOR ======== harness connector
CKPS*RPM(POS) orpm , . . .
FR 02 MNTR-B2 LEAN 2. Check resistance between the following terminais.
m 2{ Q{l_lrxggém LEAN terminal (2) and terminals (1), 3
A/F ALPHA-B1 100% terminal and terminals (4), (6)
THRTL POS SEN 0.652v Resistance:
[Quil UP || DWN [[Qd]| Approximately 30() [At 25°C (77°F)]
SEF439Q 3. Reconnect EVAP canister purge volume control valve

harness connector.

4. Remove EVAP canister purge volume ccntrol 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” and ensure the
EVAP canister purge volume control valve shaft
smoothly moves forward and backward according to the
ignition switch position.

If NG, replace the EVAP canister purge volume control
valve.

SEF763P

DA VAN
EVAP canister purge

volume control valve .

SEF3810Q
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Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)

control vaive EVAP canister purge control valve

Check EVAP canister purge control valve as follows:

1. Blow air in port @), and (€, then ensure that there is no
leakage.

2. Apply vacuum to port &). [Approximately —13.3 to —20.0 kPa
(100 to —150 mmHg, —3.94 to -5.91 inHg)]
Blow air in port (€ and ensure free flow out of port @). [l&

[EVAP canister purge

&2

EM

EVAP canister purge control solenoid valve

Check air passage continuity. LG
& Air passage Air passage -
<A Condition continuity continuity | EC
a (b
B | \lrg\J ‘ between & and @& between &) and ©
EL : © 12V direct current su
@? - pply =
uér%/l BATTERY between terminals ves No E
w,/ No supply No Yes
CL
SEF313Q .
If NG, replace solenoid valve.
AT
AT
F,’E-\\
EVAP control system pressure sensor BB
wmwsm GEID 1. Remove EVAP control system pressure sensor from bracket
r with its harness connector connected. -
EVAP controi system / 2. Remove hose from EVAP control system pressure sensor. ST
prassure sensor 3. Apply vacuum and pressure to EVAP control system pressure
. sensor with pump as shown in figure. _
S 4. Check output voltage between terminal &) and engine ground. 59
N Pressure (Relative to atmospheric pressure} Voltage (V)
- +4.0 kPa {+30 mmHg, +1.18 inHg) Approximately 4.6 BT
SEF413Q -8.3 kPa (-70 mmHg, —2.76 inHg) Approximately 0.5
iy
Lir\;
CAUTION:
Always calibrate the vacuum pump gauge when using it.
5. If NG, replace EVAP control system pressure sensor. EL
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il

%%/

Absotute pressure
sensor

SEF413QA]

B AcTiveTesT B [

MAP/BARO SW/V MAP
====—=z=—== MONITOR ====z====
CKPSsRPM(POS) 737rpm
MAR/BARO SW/V MAP
ABSOL PRES/SE 1.3V

[BARC | LT

EF4406Q

W activetesT @ [

MAP/BARO SW/V Baro
==z=z=x==z MONITOR zz====z===x
CKPS-RPM(POS) 737rpm
MAP/BARO SWNV BARO

ABSOL PRES/SE 4.3V

MAP

SEF441Q)

BATTERY

MEC488B

Evaporative Emission (EVAP) Control System

Purge Fiow Monitoring (Cont’d)

Absolute pressure sensor

1. Remove absolute pressure sensor from bracket with its har-

ness connector connected.

2. Remove hose from absolute pressure sensor.
3. Apply vacuum and pressure to absoluie pressure sensor as

shown in figure.

4. Check output voltage between terminal (2) and engine ground.

Pressure (Absclute pressure)

Voltage (V)

106.6 kPa (800 mmHg, 31.50 inHg)

Approximately 4.6

13.3 kPa (100 mmHg, 3.94 inHg)

Approximately 0.5

CAUTION:

Always calibrate the vacuum pump gauge when using it.

5. If NG, replace absolute pressure sensor.

MAP/BAROQO switch solenoid valve

;
with CONSULT,

3. Make sure of the following.

Start engine and warm it up sufficiently.
Perform “MAP/BARO SW/V” in “ACTIVE TEST” mode

* When selecting “MAP”, “ABSOL PRES/SE” indi-

cates approximately 1.3V.

* When selecting “BARO”, “ABSOL PRES/SE” indi-

cates approximately 4.3V.

4. If NG, check solenoid valve below.

OR

& 2

Check air passage continuity.

Remove MAP/BARO switch solenoid valve.

Air passage

Condition continuity

between @) and B

Air passage
continuity
between @& and ©

12V direct current supply

between terminals () Yes No
and @)
No supply No Yes

3. If NG, replace solenoid valve.

EC-336
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line

COMPONENT DESCRIPTION

The malfunction information related to A/T (Automatic Transaxie) is transferred through the line (circuit) from
A/T control unit to ECM. Therefore, be sure to erase the malfunction information such as DTC not only in A/T
control unit but also ECM after the A/T related repair. @l

ECM TERMINALS AND REFERENCE VALUE

r.f Lr@&
Remarks: Specification data are reference values, and are measured between each terminal and @) (ECCS ground) with a voltmeter. I

TER-
WIRE ' DATA y
ManCI)AL COLOR ITEM CONDITION (DC voltage) (&l
6 R A/T diagnosis signal |Ignat-|on .SWItCh. ON_' 0.5-3.0V LG
|Englne is runnlng.|
ON BOARD DIAGNOSIS LOGIC
Diagnostic :
Trouble Malfunction is detected when .. Ch‘?Ck Items [EE
{Possible Cause}
Code No.
P1605 ¢ Signal from A/T control units is not entered to ECM. * Harness or connectors A1
0804 (The communication line circuit bebveen ECM and AT Y=
control unit is open or shorted.}
* Dead (Weak) battery o
* A/T control unit v
DIAGNOSTIC TROUBLE CODE CONFIRMATION AT
PROCEDURE
Note: Before performing following procedure, confirm that
battery voltage is more than 10.5V. FA
1} Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT. B
3) Wait at least 40 seconds or start engine and wait at ™"
least 40 seconds.
OR 9
G@ 1) Turn ignition switch “ON",
2) Wait at least 40 seconds or start engine and wait at
least 40 seconds. ST
3} Select “MQDE 77 with GST. N
OR
1} Tumn ignition switch “ON”. ES

2) Wait at least 40 seconds or start engine and wait at
least 40 seconds.

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

4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. M,
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TROUBLE DIAGNOSIS FOR DTC P1605

AT Diagnosis Communication Line (Cont’d)

N EC-ATDIAG-01
CONTRGL
UNIT
F103
DBD2
L‘;Lﬂ—[ ERA : Detectable line for DTC
B wewmmmen : Non-detectable line for DTC

ECM
(ECCS
CONTROL
MODULE)

=
aa}m
~~

[\S]
©w
s
[(a]
)

| L.
101112131415@ SR iy i EE S SR RE R 2R
AAEBIGEEEESS? T T B e e R T Pl ) e 45‘" HS.

101[102]103[104| |105[106|107[108
09 110] 111 [112] 113|114 115[116,
NT7|118119)120] [121]122]123[124

MECG0938
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TROUBLE DIAGNOSIS FOR DTC P1605

Glove box

A/T control —
unit harness
connector

SEF527Q

A/T Diagnosis Communication Line (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

,

’_CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harnhess connector
and A/T control unit harmess connector.

3. Check harness continuity between ECM
terminal (8 and terminal (3.
Continuily should exist.
If QK, check harness far short.

NG

oK

Y

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

Trouble is not fixed.

A 4

DISCONNECT

=
[Carounm_of connecton]|
— a5
[ ECM__ |OI CONNECTOR] m s
m 8 DISOONN
A €

[Q]

(%

Check ECM and A/T control unit pin termi-
hals for damage or the connection of ECM
and A/T control unit harmess connectors.
Reconnect ECM and A/T control unit har-
ness connectors and retest.

) 4

INSPECTION END

SEF567P

EC-339

| Repair harness or connec-

tors.

Gl

12}

R&

b1
@i

gﬁj

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P1900

. Overheat

NOTE: Since this diagnosis does not meet P1900 of SAE J2012, it is indicated only by CONSULT.
SYSTEM DESCRIPTION

Vehicle speed sensor

Vehicle speed

Y

Engine coolant temperature sensor

ECM

Engine coolant temperature (ECCS

Air conditioner switch

*| control
medule)

Air conditioner "ON" signal

Y

Cooling fan
relay(s)

Y

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature and air
. conditioner ON signal. The control system has 3-step control [HIGH/LOW/OFF].

Operation

Air conditioner switch is “OFF~,

“C (°F})

95 (203)
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100 (212) /

Engine coolant temperature

20 80
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Air conditioner switch is “ON".
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95 (203)

Engine coolant temperature

20 80
{12) {50)
Vehicle speed km/h {MPH)

|:|: Cooling fans do

not operate.

v Cooling fans operate

at “Low” speed.

RES2505d
]

geed . Cooling fans operate

at “High” speed.

SEF652T

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @9 (ECCS ground) with a voltmeter.

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC voltage)

NO.

[Engine is running | BATTERY VOLTAGE
. - , 11 - 14V
13 LG Cooling fan refay (High) Cooling fan is not operating. ( )
14 LG/R Cooling fan relay (Low) |Engine is running |
: 0-1v
Cooling fan is operating.

EC-340
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TROUBLE DIAGNOSIS FOR DTC P1900
Overheat (Cont’d)

ON BOARD 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. €l

Diagnostic trouble . Check ltems
Malf i
code No. alfunction is detected when (Possible Cause)

OVERHEAT {F1300) * Engine coolant reaches an abnormally high tempera- | * Harness or connectors

0208 ture. (The cooling fan circuit is open or shorted.}
& Cooling fan B
* Radiator hose

* Radiator

* Radiator cap L
* Water pump

¢ Thermostat

For mare information, refer 1o “MAIN 12
CAUSES OF OVERHEATING™, (EC-351).

CAUTION:
When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA IFE
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 GL
{“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS").

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

HA
il

I3
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TROUBLE DIAGNOSIS FOR DTC P1900

AECEB40

BACTVETESTH [ ]
cooting Fan OFF
= == MONITOR ===

COOLAN TEMPF/S 88°C

i

m
[_H|_| LOW mEF&MF
M

Cooling fan

-
arc
SEC163BA

/— Cooling fan
= Engine coolant

temperature sensor
harness connhector

DISCONMECT

&

15042 resistor

MEC475B

Overheat (Cont’d)
OVERALL FUNCTION CHECK

WARNING:

Never remove the radiator cap when the engine is hot. Serious

burns couid be caused by high pressure fluid escaping from

the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by

turning it a quarter turn to allow built-up pressure to escape.

Then turn the cap all the way off.

1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.
If the coolant level in the reservoir tank and/or radiator is befow
the proper range, skip the following steps and go to “DIAG-
NOSTIC PROCEDURE”, EC-345.

2) Confirm whether customer filled the coociant or not. If customer
filed the coolant, skip the following steps and go to “DIAG-
NOSTIC PROCEDURE”, EC-345.

3) Turn ignition switch “ON”.
4) Perform “COQOLING FAN" in "ACTIVE TEST” mode
with CONSULT (LOW speed and Hl speed).
OR

@ 3) Start engine.
Be careful not to overheat engine.

4) Set temperature control lever to fuil cold position.

5) Turn air conditioner switch “ON”.

6) Turn biower fan switch “ON".

7} Run engine at idle for a few minutes with air conditioner
operating.
Be careful not to overheat engine.

8) Make sure that cooling fan operates at low speed.

9} Turn ignition switch “OFF”.

10) Turn air conditioner switch and blower fan switch
“OFF”. '

11} Disconnect enging cooclant temperature sensor hamess
connector.

12) Connect 1500} resistor to engine coolant temperature
sensor harness connector.

13} Restart engine and make sure that cooling fan cperates
at higher speed than low speed.
Be careful not to overheat engine.

EC-342

510



TROUBLE DIAGNOSIS FOR DTC P1900

Overheat (Cont’d)

lGrgHgP's%"AV%CH BATTERY EC-COOL/F-01
! 30A
10A EESEK EI Refer to EL-POWER.
(J/B) . &l
t WL I : Detectable line for DTC
II@[' e - Non-detectable ling for DTC
GIY - R
;.— G/Y@
I i
G/Y WYL
Em I
KN I? COOLING LG
FAN
é ?" RELAY-1
JOINT
2] L= CONNECTOR-1
LG/AR  wWiB . > Next
page
I} W/B I— /B
FE
W/B m| 1 I} W/B S /D @
JOINT &
CONNECTOR-3
[ 1] BT
- -
h LG {I I} LG LG @

LJ
LG/R LG
|li|+ {ii n
LG/H I_If_l i
[3
OFF L rripLE.
PRESSURE BA
ON SWITCH
’,/
=] .
LG/H I—.—l BR
B
FTI IWF N
AFAL _ AERH ®
- ﬂ sy
‘B B
ECM (ECCS CONTROL MODULE) (F107 E30 .
Refer to last page {Foldout page).
— o5~
1 ol & 3 52 =1 BT
U HED JHHUED [E I- "B ',23\
2i212] "w 1111 Gy 5] 6|78/ BR
&,
101[1c2fioaf104] [rosfiosfior EL
1oofrtc| 11[ 2] [113f11a|115 F101 W
17[vef11efizo] [r21frozfri2a Y HS.
o

SEF574T
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TROUBLE DIAGNOSIS FOR DTC P1900
Overheat (Cont’d)

BATTERY

EC-COOL/F-02

30A Refer to EL-POWER.

W/G N : Detectable line for DTC

— - Non-detectable line for DTC

|
e
I 2 |
JOINT 2 R wiG
CONNECTOR-2 t:

Z]:PW/G
?"I_1

@GN

COOLING 6 COOLING
FAN FAN
RELAY-2 @ [| BELAY-3
EEnE

Preceding page < Li_l ||__..5...|_|

WB WL A
27
Lo HI
COOLING COOLING
FAN +) +) FAN
MOTOR-1 MOTOR-2
§ VRS
LT L
W/R B
1] v 2]
THen . @ [ &
2l2f2| 3|4/ Gy ' ey 3|6] BR  BR

SEF241T
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TROUBLE DIAGNOSIS FOR DTC P1900

¢ [»]
Cocling fan

relay-1

¥ Cooling fan”

relay-2

relay-3

SEF590P

B COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

| next || NO |} YES
M

EF311F

BMACTIVETESTEH [
coounc Fan OFF
== == = MONITOR = =— =

COOLAN TEMP/S 88°C

1 m
T HI J[LOW]

MEF313F

Cooling fan
9= [

Overheat (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

—CHECK COOLING FAN LOW SPEED
OPERATION.
1. Disconnect cooling fan relay-2 and cool-
ing fan relay-3.
2. Turn ignition switch "ON".

3. Perform “COQLING FAN
CIRCUIT” in “FUNCTION TEST”
mode with GONSULT.

OR

NG

Check cooling fan low

2. Turn ignition switch “ON",
3. Perform “COOLING FAN" in
“ACTIVE TEST” mode with

CONSULT.
OR

2. Start engine.

3. Set temperature lever at full cold
position.

4. Turn air conditioner switch “ON".

. Turn blower fan switch “CN™.

6. Run engine at idle for a few min-
utes with air conditioner operat-
ing.

7. Make sure that cooling fan oper-

o

ates at low speed.

SEC163BA

¢0K
®

EC-345

speed control circuit.

{(Go to [PROCEDURE A])

EL

1o
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TROUBLE DIAGNOSIS FOR DTC P1900

=

B CCOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ nex JI NO _]{ YES

MEF311F

BACTIVETEST B [ ]
cooung FaNn OFF
= = — MONITOR = = =

COQOLAN TEMF/S 88°C

| g i
Em”@

MEF314F

/- Cooling fan
O—P , Engine coolant

= temperature sensor
harness connector

DrSCOMNECT
15041 resistor
MEC4758
Cooling fan Cooling tan
relay-2 relay-3

DBCWPEGT W DISCOWNECT W DISCONNECT
A€ A€ A€
[6]3]

M

&

MEC478B

Overheat (Cont’d)
®

@ l

CHECK COOLING FAN HIGH SPEED

OPERATION.

1. Turn ignition switch “QFF".

2. Reconnect cooling fan relay-2 anc cool-
ing fan relay-3.

3. Disconnect cooling fan relay-1.

NG

OR

4. Turn ignition switch “ON",
peraiure sensor harmess connec-

tor.

5. Perform “COOLING FAN” in
8. Connect 1504 resistor to engine

4, Turn ignition switch “ON”.
5. Perform “"COOLING FAN
“ACTIVE TEST" mode with

CONSULT.

OR

Turn air conditioner switch and

coolant temperature sensor har-
ness cannector.
7. Restart engine and make sure
that cooling fan operates at

CIRCUIT” in “FUNCTION TEST”
4.

blower fan switch “OFF".

higher speed than low speed.

mode with CONSULT.
5. Disconnect engine coolant tem-
OK

v

i Check cooling fan high

speed control circuit.

(Go to[PROCEDURE BJ)

CHECK HARNESS CONTINUITY
BETWEEN COOLING FAN RELAYS-2, 3
AND GROUND.

1. Turn ignition switch “OFF”.

2. Disconnect cooling fan relays-2, 3.

3. Disconnect triple-pressure switch har-
ness connector.

4. Check harness continuity between termi-
nal (2) and terminal (), terminal @) and
body ground.

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

NG

lOK

.| Check the following.
| » Joint connector-3 (&11)

* Harness for apen or short
betwaen cooling fan
relays-2, 3 and triple-
pressure switch

* Harness for open or short
between triple-pressure
switch and body ground

If NG, repair harness or

connactors.

CHECK COMPONENT

(Triple-pressure switch).

Refer to HA section (“Electricai Cempo-
nents Inspection”, “TROUBLE
DIAGNOSES™).

NG

¥ OK

(Ge to EC-350.)

EC-346

. | Replace triple-pressure

7| switch.
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TROUBLE DIAGNOSIS FOR DTC P1900

DISGONNECT

Overheat (Cont’d)

PROCEDURE A

INSPECTION START

v

CHECK POWER SUPPLY. NG | Check the following.
@ © C 1. Tumn ignition switch “OFF”. "| * 10A fuse
= 2. Disconnect cooling fan relay-1. * 30A fusible links
SEF777Pl | 3. Turn ignition switch “ON”. ¢ Harmess for open or short
4. Check voltage between terminals (1), @) between cooling fan
= oA
@lingﬂ%\motor#/// and ground with CONSULT or tester. relay-1 and fuse
harness connector- / Voltage: Battery voltage * Harnass for open or short
oK between cooling fan
Cooling fan motor relay-1 and battery
harness connector-1 \
N If NG, repair harness or
\ / connectors.
>
Battery A 4
/ CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". 7| * Joint connector-1
<4 2. Disconnect cooling fan motor-1 harness * Harness for open or short
SEF506P . h
connector and cooling fan motor-2 har- between cooling fan
ness connector. relay-1 and cooling fan
& DISCONVECT . DISCONNECT 5 DISCOANECT 3. Check harness continuity between motors
EED Eé} Eé} terminal &) and terminal (1). If NG, repair harness or
" s - Continuity should exist. connectars.
3] If OK, check hamess for short.
2 . 1] L/ 4. Check harness continuity between
Gooling fan | Gooling fan termlpal @ and body ground.
motor-2 motor-1 Continuity should exist.
@ N If OK, check harness for short.
OK
SEF778P
il
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
DISCONNECT o DISCOMNECT ) >
Eé} Eé} 1. Disconnect ECM harness connector. * Harness connectors
TS. TS. 2. Check harness continuity between ECM G
Cooling 1an® @ Cooling fan terminal 43 and terminal ). * Harness for open or short
motor-1 4 +/ motor-2 Continuity should exist. between cooling fan
If OK, check hamess for short. relay-1 and ECM
OK If NG, repair harness or
@ connectors.
I = CHECK COMPONENT NG‘ Replace cooling fan relay.
SEF779P| [ (Cooling fan relay-1). "
Refer to “COMPONENT INSPECTION",
& BISCONNEDT = DISCONNEST EC-352.
HS. I8, l OK
ECM O[ CONNECTOR =
i JNI ] . ©
5
SEFT780P)

EC-347

BT

e
]

(G5
=

B
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TROUBLE DIAGNOSIS FOR DTC P1900

Overheat (Cont’d)
©

!

CHECK COMPONENT

{Cooling fan motors).

Refer to “COMPONENT INSPECTION”,
EC-352.

NG

OK

hd

Disconnact and reconnect harness connec-
tors in the circuit. Then retest.

i Trouble is not fixed.

Check ECM pin terminals for damage or
the connaction of ECM harness connactor.
Reconnect ECM harness connector and

retest.

INSPECTION END

relay-3

relay-2 ./

‘ Gooling fan
relay-1
* Cooling fan”

SEF590P|

PROCEDURE B

INSPECTION START

v

Replace cooling fan motors.

DISCONNECT
€
s l

® ©

Cooling fan
refay-2

[e]3
[7]5]
Hml

Cooling fan
relay-3

SEF781P|

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”,

2. Disconnect cooling fan relay-2 and cool-
ing fan relay-3.

3. Turn ignition switch “ON”,

4. Check voltage between cooling fan
relay-3 terminals (), @ and ground,
and between cooling fan relay-2 termi-
nals (1), @ and ground with CONSULT
or tester.

Voltage: Battery voltage

NG

lOK

©

EC-348

Check the following.

= Joint connector-2

» 30A fusible links

* Harness for open or short
between cooling fan
relay-2, 3 and fuse

® Harness for open or short
between cooling fan
relay-2, 3 and battery

If NG, repair harness or

connectors.
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TROUBLE DIAGNOSIS FOR DTC P1900

3 DISCONNECT
\a @)
Vel 3

DISCONNECT
A€
Cooling 15.

fan
]2
3|2/
‘ Cooling fan

relay-2
motor-1

harness
connhector

&

SEF782PA

DISCONNECT DISCONNECT

Cocling TS.

fan

relay-3 '
41E)

3[4/

i Cooling fan

motor-2
harness
cannector

&

SEF783PA

DISCONNECT

DISCONNECT T
HE

— 73]
ECH | CONNECTOR||  [7CL
13

&

SEF125P

e o4

Overheat (Cont’d)
(2)

l

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”,

2. Disconnect cooling fan motor-1 harness
connector anad coeling fan motor-2 har-
ness connector.

3. Check harness continuity between
terminal &) and terminal (),
terminal (6 and terminal (@),
terminal ) and body ground.
Continuity should exist.

If QK, check harness for short.

. Check harness continuity between
terminal (8) and terminal (2),
terminal () and terminal (3),
terminal (7) and body ground.
Continuity should exist.
if OK, check harness for short.

NG

OK

¥

Repair harness or connec-
tors.

CHECK QUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

i OK, check hamess for short.

NG

OK

. | Check the following.
"| * Harness connectors

\GONGD,

s Joint connector-3

* Harness for open or short
between cooling fan
relay-2, 3 and ECM

If NG, repair harness or

connectors.

CHECK COMPONENT
{Cooling fan relay-2, 3).
Refer to “COMPONENT INSPECTION”,

NG

EC-352.
l oK

Replace cooling fan relays.

CHECK COMPONENTS
{Cooling fan motors).
Refer to “COMPCONENT INSPECTION",

NG

EC-352.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

L Trouble is not fixed.

Y

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

retest.

INSPECTION END

EC-349

. | Replace cooling fan motors,

WA,

=

El

LG

EL

([P
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TROUBLE DIAGNOSIS FOR DTC P1900

EG17650301
1433984-A)

EG17650301

(J33984-A)

SLC755A

SLC343

Overheat (Cont’d)
®
'

CHECK COOLING SYSTEM FOR LEAK.
Apply pressure to the cooling system with
a tester, and check if the pressure drops.
Testing pressure:

157 kPa (1.6 kg/em?, 23 psi)
Pressure should not drop.
CAUTION:
Higher than the specified pressure may
cause radiator damage.

NG

OK
Y

Check the following for
leak.

* Hose

* Radiator

& Water pump

(Refer to “Water Pump” in
LC section.)

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:

78 - 98 kPa (0.8 - 1.0 kg/cm?, 11 - 14

psi)

NG

OK

v

Replace radiator cap.

CHECK THERMOSTAT.
1. Check valve seating condition at normal
rcom temperatures.
It should seat tightly.
2. Check valve opening temperature and
maximum valve lift.
Valve opening temperature:
76.5°C (170°F) [standard]
Maximum valve lift:
10 mm/90°C
(0.34 inf194°F)
3. Check if valve is closed at 5°C (9°F)
below valve opening temperature,
For details, refer to “Thermostat” in LC
section.

NG

¢OK

Replace thermostat

Check engine coolant temperature sensor.
Refer to “COMPONENT INSPECTION”,

NG

EC-127.
J'OK

If the cause can not be isolated, go to
“MAIN 12 CAUSES OF
OVERHEATING”, EC-351.

!

INSPECTION END

Perform FINAL CHECK by the following procedure after repair

is completed.

1. Warm up engine. Run the vehicle at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
If the reading shows an abnormally high

ment panel.

.| Replace engine coolant
"| temperature sensor.

temperature, another part may be malfunctioning.

2. Stop vehicle and let engine idle. Check the intake and exhaust
systems for leaks by listening for noise or visually inspecting

the components.

3. Allow engine to cool and visually check for oil and coolant

leaks. Then, perform "OVERALL FUNCTION CHECK”.

EC-350
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Overheat (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Standard Reference page
OFF 1 * Blocked radiator * Visual Mo blocking —
* Blocked condenser
* Blocked radiator grille
+ Blocked bum_per
2 * Coolant mixture & Coolant tester 50 - 50% coolant mixture | See "RECOMMENDED
FLUIDS AND
LUBRICANTS” in MA
section
3 * Coolant level * Visual Coclant up to MAX level | See "Changing Engine
in reservoir tank and Coolant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section
4 + Radiator cap ¢ Pressure tester 78 - 98 kPa See “System Check”
(0.8 - 1.0 kg/em?, 11 - 14 [“ENGINE COOLING
pst) 59 - 98 kPa SYSTEM” in LC section
(0.6 - 1.0 kg/cm®, 9 - 14
psi) (Limit}
ON*2 5 * Coolant leaks * Visual No 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-340)
OFF 8 * Combustion gas leak ® Color checker chemical | Negative —
tester 4 Gas analyzer
ON*2 9 * Coolant temperature * Visual Gauge less than 3/4 —
gauge when driving
* Coolant overflow to res- | ® Visual No overflow during driving | See “Changing Engine
arvoir tank and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section
OFF** 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 mum distortion {warping) [INDER HEAD" in EM
section
12 * Cylinder block and pis- | * Visual Ne scuffing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK” in EM
section

*1: Turn the ignition switch ON.
*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 80 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 CALUSE ANALYSIS” in LC section.

EC-351

Eil
LG

FEE

CL

MT

ST

RS

BT

HA
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Overheat (Cont’d)
COMPONENT INSPECTION

Cooling fan relay-1

c—
0_ n . I3
~ Check continuity between terminals @) and (&).
® f ‘ @ % Conditions Continuity
N :Jy [2 1] 12V direct currant supply between terminals ()
3 and @ Yes
h—
No current supply No
SEFGB4P|
Cooling fan relays-2 and -3
Check continuity between terminals 3) and (8), ) and ().
mo_ gt n N
== Conditions Continuity
12V direct current supply between Yos
e terminals (1) and @)
— 7|5 No current supply No
63
If NG, replace relay.
SEC2028

o
S

Cooling fan motor-1
harness connector

Cooling fan motor-2
harness connector

E OISCONNECT

SEF573C

Cooling fan motors-1 and -2

1. Disconnect cooling fan motor harness connectors.

2. Supply cooling fan motor terminals with battery voltage and

check operation.

Terminals
Spead
(D) ()
Cooling fan Low @ @
motor-1 High ® ®®
Cooling fan Low @ @
motor-2 High D@ @ @

Cooling fan motor should operate.
If NG, replace cooling fan motor.

EC-352

520



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
BATTERY EC-INJECT-01
K
| 30a Refer to EL-POWER. Gl
wipy
1 . : Detectable line for DTC (i1,
W/.PU ———— : Non-detectable line for OTC
£
/ START [IGNITION
SWITGH
ACC‘— LG
i
o £c
BIR
(E14)
M e FE
i
¢ 4 4 ol
R
- F1at 17
R
® o
i i | AT
a R R R R B
[l =1 =l =1l 21l =1
INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR EA,
NO1 NO.3 NO.5 NO 2 NO.4 NO.6
ém? é é é é é"m
A] A A L (] A "
A/B RrY LW RIG B/OR PU/R
uﬁ |+ L .
e =TT
R/B RIY LW
I I I R/G B/OR PU/R 8T
102 fio4] 106 [Foa]l [zl [Fra]l

INJ#1 INJ#3 INJ#5 INJ#2 INJ#4 INJ#6 | EcM (ECCS B
CONTRCL MODULE} T
F101
ETl
Refer to fast page (Foldcut pags).
(PN . .0.62.(®. ¢ (R [FEEeEE 45
\si6l7|8 B 718/ g FRET v
EL
1l
101102103 104] [1osficelro7fod 18
109[110[ 111[112] [113[112f115[116 101
1171185119 120[ [121f122]123{124 GY HS.

SEF575T
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

Nozzle

SEF536K

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.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
3 * Engine: After warming up Idle 2.4 - 3.2 msec.
INJ PULSE-B2 * Air conditicner switch: “OFF” ' '
.................................. * Shift lever: “N"
INJ PULSE-B1 * No-load 2,000 rpm 1.9 - 2.8 msec.

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminzal and &5 (ECCS ground) with a voltmeter.

. | WRE mEm conpiTION o
NQ.
102 R/B Injector No. 1
104 R/Y Injector No. 3
106 | LW Injector No. 5 [Engine is running. | BATTERY VOLTAGE
109 | RG injector No. 2 Idle speed (1 - 14V)
i B/OR njector No. 4
113 PU/R Injector No. 6

EC-354
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B activetest B [
% %k POWER BALANCE % %%
======== MONITOR ==zz===z
CKPS« RPM (POS) 825rpm

MAS AIR/FL SE 1.53V
IACV-AACH 20 step

B
sl ]

START

SEF630P

injector (Cont’d)

INSPECTION START

l

CHECK OVERALL FUNCTION.
1. Start engine.

2. Perform "PCWER BALANCE” in
“ACTIVE TEST"” mode with
CONSULT.

3. Make sure that each circuit pro-
duces a momentary engine

OK

At idle

Suitable tool

MEC703B

speed drop.
CR
2. Listen to each injector cperating

sound.

Clicking noise should be
heard.

NG
B|

INSPECTION END

S
'S'i”ﬁ

o /_\
N Injector harness
/ cnc;?mector 7,
, ©/ /
L( 7
Throttle wnre-\___‘ 4

dim h\\\

injector sub-harness

conneclor| NN
SEF266P

—
B 3& DISCONNEST
TS,
ARTTY (D EDE@ED
s5[6] [/
’
3 n
SEF322Q

CHECK POWER SUPPLY.

1. Stop engine,

2. Disconnecl injector hamess connectors
(left bank) and injecior sub-harness con-
nactor (right bank).

3. Tumn ignition switch “ON".

4. Check voltage between terminal (@) (left
bank), (§) (right bank) and ground with
CONSULT or tester.

Voltage: Battery voltage

NG

v OK
®

EC-355

Check the following.

* Harness connectors
(F7),

* 10A luse

If NG, repair harness or

connectors.

o=
i

Rif

BR

20
@

=3

Db

523



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Left bank

e
Hs.

BISCONNECT

DISCONNECT

[I ECM ﬁGONNECTOR {]

108, 111, 113
—
(
"
SEF657P

Right bank

DISCONNECT
AE

—

[Ecm (o[ connector]]
102 104 106

& DISCONNECT
4 &

/é%\

0]

b

SEFBS8P|
B Right bank
DISSONNECT
4 €
i :
£ 1 12l e
AR Gz @
(GED)]
SEF659P
B Rignt bank
Ej DISCONNEC™ -
|| A€
O @
{GFD!
SEF323Q

Injector (Cont’d)

, @
|
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
1. Tumn ignition switch “OFF”. | tors.

2. Disconnect ECM harness connector.
3. Check hamess continuity between the
fallowing terminals and ECM terminals.
Left bank:
@ and Gos), G,
Right bank:
(6) and (352),
(2) and (104),
(1) and (106)
Continuity should exist.
If OK, check harness for short.

OK

= ,

CHECK POWER SUPPLY CIRCUIT AND
OUTPUT SIGNAL CIRCUIT (FOR RIGHT
BANK).

1. Remove intake manifold collector.

2. Disconnect injector sub-hamess con-
nector,

3. Check harness continuity between ter-
minal (8) and terminal é
Continuity should exist.

If OK, check hamess for short.

4. Check harness continuity bstween ter-
minal (1} and terminals (), &), &)
Continuity should exist.
if OK, check harness for short.

NG

lOK

®

EC-356

Repair hamess or conhec-
fors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Co@r;t’d)

'

CHECK COMPONENT NG [ Replace injector.
(Injector). o
Refer to “COMPONENT INSPECTION” al
below.
l OK
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
{r Trouble is not fixed. El
Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and LC
retest,
‘r
INSPECTION END
FE
GL
COMPONENT INSPECTION ot

Injector

1. Disconnect injector harness connector. P
2. Check resistance between terminals as shown in the figure. AT
Resistance: 10 - 1402 at 25°C (77°F)

If NG, replace injector.

SEF582P)

ST

RS

HA

EL

EC-357 525



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
EC-S/SIG-01

IGNITION SWITCH
START

Refer to
7.5A FUSE
g BLOCK EL-POWER.

(J/B) I : Detectable line for DTC
—— Non-detectable line for DTC

| ]

)

BR/W

BR/AW

)

17

@

BRW

o]l
ECM

STSW ESM
CONTROL
MODULE)

Refer te {ast page (Foldowt page).

—_

vl

HE == HEHE
10111213]14[15]1617131920

1ot]102roe] 102} [ros]to8 e B O T R
{30 BX EEAGE B I BB 9071 10
17 ne|ngfizof r21]122 23 5 SH56157]58)7 7

1 5d6 616 B

MECE758
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B START SIGNAL CKT B

1. CLOSE THROTTLE, SHIFT
TG P OR N RANGE.

2. TOUCH START AND
START ENGINE

IMMEDIATELY

[ next || START |
SEF191L

¥ MONITOR % NO FAIL []

START SIGNAL OFF

CLSD TH/P SW ON

AIR COND SIG OFF

P/N POSI SW ON

| RECORD |

SEF111P

|_Ecn Jﬂcomscron”
20

[

afn |

CONNECT

SEF109P
B]
@ DISCONNECT E DISCONNECT
Hs. 1s.
[_EcM__Jo]comnEcTon]| Fuss
20
SEF574Q

Start Signal (Cont’d)

INSPECTION START

Y

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON".

in “FUNCTION TEST” mode with
CONSULT.
OR

CK

1. Turn ignition switch “ON".

2. Check "START SIGNAL” in
“DATA MONITOR” mode with
CONSULT.

2. Perform “START SIGNAL CKT”

IGN “ON"
IGN “START”

OFF
ON

OR

1. Turn ignition switch to "START".
2. Check voltage between ECM
terminal @9 and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately 0V

NG
A4

INSPECTION END

Check if 7.5A fuse is OK.

NG

Y

Replace 7.5A fuse.

OK

E \d

CHECK INPUT SIGNAL CIRCUIT.

1. Tum ignition switch “OFF". -

2. Disconnect ECM harness connector and
7.5A fuse.

3. Check harness continuity between ECM
terminal @9 and fuse block.
Continuity should exist.
If OK, check harness for short.

NG

.| Check the following.

"1 # Harness connectors

(DRG]

* Harness for open or short
between ECM and fuse
block

If NG, repair harnass or

connectors.

OK

L

Disconnect and reconnect harmess connec-
tors in the circuit. Then retest.

v Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

Y

INSPECTION END

EC-359

FE

oL

T
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control

SYSTEM DESCRIPTION

" Engine speed
Crankshatt position sensor

y

(POS)

- - Start signal
Ignition switch

Fuel pump ON-OFF control

The ECM activates the fuel pump for several sec-
onds afier the ignition swiich is turned ON to
improve engine start-up. If the ECM receives a 1°
signal from the crankshaft position sensor (POS}, it
knows that the engine is rotating, and causes the
pump to activate. If the 1° signal is not received
when the ignition switch is ON, the engine stalls.
The ECM stops pump operation and prevents the
battery from discharging, thereby improving safety.
The ECM does not directly drive the fuel pump. It
controls the ON/OFF fuel pump relay, which in turn
controls the fuel pump.

Condition Fuel pump operation
Ignition switch is turned to ON, Operates for 1 second
Engine running and cranking Operates
Except as shown above Steps

ECM (ECCS
centrol mod-
ule)

p Fuel pump retay

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
* [gnition switch is turned 1o ON (Operates for 1 second) ON
FUEL PUMP RLY * Engine running and cranking
Except as shown above OFF
Within 30 seconds of starting engine Approx. OV
FPCM DR VOLT * Engine: After warming up More than 30 seconds after starting
N Approx. 3.5V
engine
Within 30 seconds of starting engine HI
FP_CM * Engine: After warming up More than 30 seconds after starting LOw

engine

EC-360

528



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control (Cont’d)
ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between sach terminal and @ (ECCS ground) with a voltmeter,

TER-
MINAL C‘gll_i{)i ITEM CONDITION © CD‘:;:; o)
NQO. g @
[Ignition switch “ON”
For 1 second after turning ignition switch “ON" 0-1v (A
11 B/P Fuel pump relay |Engine is running.|
[Ignition switch “ON”] BATTERY VOLTAGE El)
1 second after turning ignition switch “ON” (11 -14V)
[Engine is rurning.| (Warm-up condition) G
Idle speed (within 30 seconds after starting 0-04v
engine)
15 B/P Fuel pump ceontrol module
|Engine is running. | (Warm-up condition)
ldle speed (30 seconds after starting engine Approximately 10V EE
and thereafter}
|[Engine is running. | (Warm-up condition) el
Idle speed {within 30 seconds after starting 0-04v
engine)
28 G/R Fuel pump control medule T
check [Engine is running.|
Idle speed (30 seconds after starting engine 3.3-38V .
and thereafter) &Y
FA
ER
ST
BiS
BT
A
EL
1T

EC-361 529



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IGNITION SWITGH
ON or START
@ —
1 FI
10A 154 FUSE
BLOCK
% (I3)

SLI LD
BR

Fuel Pump Control (Cont’d)

Refer to EL-POWER.

EC-F/PUMP-01

I : Deiectable line for DTC
e - Non-detectable tine for BTC

— e E e .
BR FUEL PUMP
4
)
o DROPPING
RESISTOR
FLEL PUP
NTROL
B B MODULE (FPGM} Ll%_”
G T B
o ok
& Lk e—w e o
(me) I
L2 |Laj et L2 -
BP  BIY BP B m
| GID)
@
@1 _ G
BP  BY
DD 5 @
4L o o
BP BN
L—— 58 m
] )
(F102) (GID)]
B/P G/A
BiP B/P G/R I—.
] im Gl 5 A
FPR FPC FPCM 1 L
ECM (ECCS CONTROL MODULE) {(FiiD) GDED
— Refer to last page (Foldout page).
3
2[5]2 5[6]7]8 1ER==IAEEE - ED. M)
EIXT]e) W50 &
a ? o fiofrizfiafafisfe iz ispaka] o> [E1S fiolnh2fafiahs 5D, g
-
- T[2]3]eal4]5]6]7 T]2[3]=[4]s[6]7
112 glafoliip2liapafishe B23 gla 1011|1213141516
3[4 w GY W av
Totee[roa]ic4] [rcs]roe]i07 08
fog]t10] 111 [112] [m13[114f11sfree A
718 wrofr20] [z 1221204 GY -

EC-362
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump Control (Cont’d)

INSPECTION START
\d I]
CHECK OVERALL FUNCTION. OK | INSPECTION END &
1) Tum ignition switch "ON". "
2} Pinch fuel feed hose with fingers. o
Fuel pressure pulsation should be A
felt on the fuel feed hose for 1 sec-
ond after ignition switch is turned
seFre7pl | “ON™. ER]
} NG
i ,} ) - ¥ =
CHECK POWER SUPPLY. NG .| Check the following.
1} Turn ignition switch “OFF”. | ® Harness connectors
2) Disconnect fuel pump relay. (Ma),
F’°”t door 3) Tum ignition switch “ON”. * 15A fuse
“‘eﬂ s‘de) @ 4) Check voltage between terminals (1), @) * 10A fuse
' and ground with CONSULT or tester. * Hamess for open or short | [FE
K, Voltage: Battery voltage between fuse and fuel
OK pump relay
If NG, repair harness or eL
/ e SEF297P conhectors.
- T
?_—--ﬁ Eéj] “ CHECK GROUND CIRCUIT. NG | Check the following.
BV 1} Tum ignition switch “QFF”. | * Harness conneciors _
2] 2) Disconnect fuel pump harness connec- (W), AT
tor and dropping resistor harness con- * Harness for open or short
nector. between fuel pump relay
3) Check harness continuity between termi- and fuel pump =
nal (8 and terminal (1), terminal ) and * Harness for open or short
"'ﬁ ® O terminal (7). between fuel pump and
o = Continuity should exist. dropping resistor =h
If OK, chack harmess for short. If NG, repair harness or s
SEF768P OK connectors.
D) BlR
Y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1} Disconnect ECM harness connector. | » Harness connectors 8T
2) Check harness continuity between ECM (GIDE
Fuel pump—— termipal @ and termin_ai @. * Harness for open or short
harness Continuity should exist. between fuel pump relay B
¢ connector If OK, check harness for short. and ECM
If NG, repair harness or
OK connector.
BT
SEF247P oy
HA
(/7 ==
Hear combmaucn Flel puﬂp con/t/;
/Iamp (LEﬁ side) module harness =
\\ % connector EL
b
\ \ Dro;)ping resistor ___
\\ harness connector
N | -~ SEF505P
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump Control (Cont’d)

DISCONMNECT DiISCONNECT DISCONNECT @
€ A€ l
dﬁ) @®BD
L5] CHECK COMPONENT : NGL Replace fuel pump relay.
@ (Fuel pump relay). "
1) Reconnect fuel pump relay, fuel
pump harness connector and
ECM harness connector.
) 2y Turn ignition switch “ON”.
3) Turn fuel pump relay “ON” and
SEF3590 “OFF” in “"ACTIVE TEST” mode
with CONSULT and check oper-
ating sound.
DISCONNECT DISCONNECT OR
. . @ Refer to “COMPONENT
— INSPECTION" beiow.
[_Ecm Tol owecion G oK
11 5] L
CHECK COMPONENT NG‘_ Replace fuel pump.
(Fuel pump). "
@ Refer to “COMPONENT INSPECTION™
@ below,
SEF??DP‘ Y

Disconnect and reconnect hamess connec-
tors in the circuit. Then refest.

BMACTIVETEST B [ ]

v Trouble is not fixed.

FUEL PUMP RELAY  ON

Checr. ZCM pin terminals for damage or

= == MONITOR = = = the connection of ECM harness connector.
CMPS-RPM{REF) Orpm Reconnect ECM harness connector and
retest.

¥
INSPECTION END

MEF309F;

COMPONENT INSPECTION

@ — Fuel pump relay
Check continuity between terminals (3) and (5).

e
Conditions Continuity
Ire
vz 12V direct current supply Yes
k@ < E - ' between terminals (T} and (2)
é - No current supply No

i NG, replace relay.

SEF684P

DISCONNECT Fuel pump
. 1. Disconnect fuel pump harness connector.

™ 2. Check resistance between terminals (1) and 2).
(ﬁﬂ Resistance: 0.2 - 5.0Q at 20°C (68°F)
@ If NG, replace fuel pump.

SEF772P!
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_ Front Engine Mounting Control
SYSTEM DESCRIPTION

— Engine speed &l
Crankshaft position sensor (PCS) > Gy
ECM
(ECCS Front o
control > englng Rl
ITIOdUlE,‘} mounting

- Vehicle speed
Vehicle speed sensor

b4
i
=

The ECM controls the front engine mounting operation corresponding to the engine speed and the vehicle
speed. The control system has 2-step control [soft/hard].

Front engine mounting control

Vehicle condition Front engine mounting FE
control
Idie (with vehicle stopped) Soft el
. N
Driving Hard
CONSULT REFERENCE VALUE IN DATA MONITOR MODE MT
Remarks: Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION JoNTE
Idle “IDLE"
ENGINE MOUNT * Engine: Running
2,000 rpm “TRVL” FA

ECM TERMINALS AND REFERENCE VALUE

ol fe
Remarks: Specification data are refarence values, and are measured between each terminal and @ (ECCS ground) with a voltmeter. e
TER-
WIRE DATA
INAL ITEM NDITION B[F
M COLOR co © {DC voltage) R
NO.
IEngine is running.J ST
]_ For 2 seconds after engine speed changes 0-04v
33 WiL Front engine mounting from 2,000 rpm to idle speed BS
|Engine is running. | BATTERY VOLTAGE
Except the above (11 - 14V) BT
[Engine is running.]
For 2 seconds after engine speed changes 0-04v M4
34 | WR Front engine mounting from idle speed to 2,000 rpm
|Engine is running] BATTERY VOLTAGE
11 - 14V EL
Except the above (a1 - )
DX

EC-365 533
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Front Engine Mounting Control (Cont’d)

BATTERY EC"EMNT"O1
|
10A Refer to EL-POWER.
V.V : B : Detectable line for DTC

——— : Non-detectable line for DTC

w-{_?_l:l-w

=

FRONT
ENGINE
MOUNTING
Lal (L]
wiL WiR
WL WiR
I[==]] [Eal
ENNTI EMINTZ

ECM (ECCS CONTROL MODULE) (Fi01)

[ |
FEh® cepe
11213
Glelrs) 5 (L

101)102103{104 |105]108{107[108
109 110 111|112 | 113]114]115]116:
117]118|119]120] 1211221123112

aY

25] _ [dadaddn [Gdesled
E HS

MEC678B
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ENG MOUNTING 1D

MONITOR
CKPS*RPM(POS)
COOLAN TEMP/S

Eactivetestm [

675rpm

LE

g2°C

[TRAVEL || TRV/DL |

by
[2]0]
SEF784P

SEF365C

DISCONNECT

=5 ()

SEF785P

DISCONNECT
€

q
|__ecm__lof connecTon |

[Q]

= DISGONNEST
)
A€

anD)

Q]

t
s |

SEF786P

Front Engine Mounting Control (Cont’d)

INSPECTION START

v

CHECK THE OVERALL FUNCTION.

1. After warming up engine, run it at idle
speed.

2. Shift selectar lever to “D” range while
depressing the brake pedal and pulling
the parking brake control lever.

3. Perform “ENGINE MOUNTING"

in “ACTIVE TEST” mode with

CONSULT and check that the

body vibration changes accord-

ing to switching the condition

(With vehicle stopped).

OR

OK

INSPECTION END

. Disconnect front engine mount-
ing harness connector when
engine speed is more than 1,000
rpm.

4. When returning engine speed to

idle speed, check that the body

vibration increases, compared
with the condition of the above
step 2 (With vehicle stopped).

NG
= ¥

CHECK POWER SUPPLY.

1. Tum ignition switch “OFF”.

2. Disconnect front engine mounting hat-
ness connector.

3. Check voltage between terminal (1) and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

Check the following.

OK

v

* Harness connectors
D)

* 10A fuse

* Hamess for open or short
between front engine
mounting and battery

If NG, repair harness or

conngectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal &3 and terminal (3), ECM termi-
nal B¢ and terminal ().

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

NG

Repair hamess or connec-

Y

¢0K

Disconnect and reconnect harness connec-
tors in the circuit, and retest.

l Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

¥

tors.

Visually chack front engine mounting.

NG

Replace front engine

EC-367

mounting assembly.

B

LG

BR

ST

RS

BT

HA

EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01

IGNITION SWITCH
ON or START
| 1
= Refer to
104 ELLJSEK EL-POWER.
(e
. s : Detectable line for DTC
9K
I-I-lJ—I —  Non-detectable line for DTG
RAY
RrY
1 SOINT ECM (EGGS CONTROL MODULE)
CONNECTOR-10
]
PWST
RY I|39 |I
(i
—-
RAY
|_|_| W50 ®
14
i F108 *
RAY
I G
R/Y || 1 ||
r-r—'j] OFF POWER STEERING
110 acv- OlL PRESSURE
glglPENOID on {SHITCH
.
VALVE-3 A hd
|l z || 2]
G B
| —-
B B
=4 L
Fi8) (Fig
Refer to last page (Foldout page).
< T 112]3]4][< =[5]6]7]8
HEEBBEBHEEE 3|3[3|3|@(;8) 9 [10fi1 1213[14|15|161?181920

1013102{103{104{ |105[106]107{108
1091110{ 111 [ 112 |113[114]115{116
117]118}119]120] |121]122]123]124

25 I44l45l4654?| I64I65lﬁﬁl
32 14849 W
@ i N

43 GY

SEF577T
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Power Steering Oil Pressure Switch (Cont’d)

Wiper motor
)

<A

“Power steering)
7
/on pressure

switch harness Wy
connector

©
\ @ SEF312Q

COMPONENT DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and
adjust for the increased load.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
) ) . Steering wheel in neutral position OFF
PWIST SIGNAL . ll:_:g;g:: After warming up, idle the {forward direction)
The steering whest is turned ON

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification dala are reference values, and are measured between each terminal and 8 (ECCS ground) with a voltmeter.

TER-
WIRE DATA

MINAL. COLOR ITEM CONDITION (DC voltage)

NO. o

|Engine is running.|
0-15v
a9 G Power steering oil pres- Steering wheel is being turned.
sure switch IEngine is running.| BATTERY VOLTAGE
Steering wheel is not being turned. (11-14v)

EC-369

A4,
E
LG
FE
CL

MT

A
EL

10X
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

M PW/ST SIGNAL CIRCUIT IR

HOLD STEERING WHEEL
IN A FULL

L OCKED rosimion
THEN
TOUCH START

START |

MEF023E

[ NExT |

AMONITOR %NO FalL [}

PW/ST SIGNAL OFF

| RECORD |

SEF5911
. . CONNECT I N
ECM o| CONNECTOR]|

!

S
-
|:|--—J

SEF662P

Power Steering Oil Pressure Switch (Cont’d)

INSPECTION START

v

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON".
2. Perform "PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

OK

1. Start engine.

2. Check “PW/ST SIGNAL" in
“DATA MONITOR” mode with
CONSULT.

Steering is neutral position: OFF

Steering is turned: ON

. Start engine.
Check voitage hetween ECM
terminal 3 and ground under
the following conditions.
Voltage:
When steering wheel is
turned quickly.
Approximately OV
Except above
Battery voltage

OR
® 2

NG

E :

INSPECTION END

CHECK POWER SUPPLY-L

1. Stop engine.

2. Disconnect IACV-FICD solencid
valve-2 harness connector.

3. Turn ignition switch "ON".

4, Check voltage between terminal (T)
and ground with CONSLULT or tester.
Voltage: Battery voltage

NG

Chack the following.

* Harness conhectors
@),

* 10A fuse

* Harness for open or
short between IACY-
FICD solencid valve-2
and fuse

OK

v

\

\"
Q‘l 4 '\
— IACV-FICD Brake booster”

= solenoid vaive (for PIS) -' /
< harness connector ‘ 4

\WM N SEF273pP

DISCOMNNECT

&

SEF663P

CHECK POWER SUPPLY-II.

1. Turn ignition switch “OFF”.

2. Disconnect power steering oil pressure
switch harness connector.

3. Check harness continui
minal (2) and terminal
Continuity should exist.
If OK, check harness for short.

between ter-

NG

YOK

®

EC-370

Repair harness or connec-

7| tors.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT
i
IV es}

DlECDNNE\JT

SEF664P

Power Steering Oil Pressure Switch (Cont’'d)

®

0 l

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”,

2. Disconnect power steering oil pressure
switch harness connector.

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

If OK, check harness for short.

NG

Repair harness or connec-

OK

v

b

tors.

DISCDNNECT

T

&

!

SEF665P

DISCONNECT
H.s. G@

—

[ Ecm o CONNECTOR]|

39

DISCONNECT

lII

TS

Cﬁ)

SEFE66P

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal 39 and terminal
Continuity should exist.
If OK, check harness for short.

NG

| Repair harness or connec-

¢OK

7| tors.

CHECK COMPONENTS

(Power steering oil pressure switch and
IACV-FICD sclenoid valve-2).

Refer to “COMPONENT INSPECTION”,

NG

Replace power steering il

EC-372.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

i Trouble is not fixed.

Check ECM pin terminals for damage or
the connecticn of ECM harness connector.
Reconnect ECM harness connector and

retest.
'

INSPECTION END

EC-371

"1 pressure switch or IACV-
FICD solencid valve-2.

i)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

. DISCONNECT
15.

Power Steering Oil Pressure Switch (Cont’d)
COMPONENT INSPECTION

Power steering oil pressure switch

1. Disconnect power steering oil pressure switch hamess con-
necior then start engine.
2. Check continuity between terminals (1) and @).

Conditions Continuity
Steeting wheel is being tumed Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch,

IACV-FICD solenoid valve-2

Disconnect IACV-FICD solenoid valve-2 harness connector.
* Check for clicking sound when applying 12V direct current to
terminals.

*  Check plunger for seizing or sticking.
¢ Check for broken spring.

EC-372



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

IGNITION SWITCH ] EC-FICD-01
ON or START BATTERY
: @l
7.6A | FUSE A : Detectable line for DTC
(EILI::!())CK 758 | Referto EL-POWER. e : Non-detectable line for DTC
1 <AA> : Modeis with auto air conditioner &
|_1|1T]S_l 1 @: Models with manugl air conditioner
- LG _
Bl
- v o[z v o
Y/B
RPN ==
CONNEGTOR-7 | $— 1 ]| V/B e ¥/ o[ 3 JJ V/B v/B )
K] F&
*1 LG ||1_j|
[l IIE“ AR v/B /B H: é o
G
CONDITIONER l—l—l
g ?H RELAY 4 Bov- 7] -
SOLENOID =
L2 e VALVE-1 COMPRESSOR MT
F12
BR Y@ E E4D
B
l* AT
*1: P-ARY
IE”_£_| LG/B--MA> A
B/R )
BRE
B/R
=1l
ACRLY ® ST
I I
B B
4 L RS
ECM (ECCS CONTROL MODULE) (F7g7) Fi9
BT
Refer to last page {Foldout page)
Rev e [l TR HA
3[4/ Gy B H 212j2 2 3/ B
&L
10i[10a103]104] [10g] 10607108 10X
109|110 111]112] [118[ 114115 118 hs
117 118]119{120] [121]122] 123|124 Gy ~-

SEF578T
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

w

4. Check voltage between terminal (1)
and ground with CONSULT or tester.
Voltage: Battery voliage

OK

®

EC-374

BN S e \ DESCRIPTION
ﬁ =0 () The idle air adjusting (JAA) unit is made up of the IACV-AAC valve,
— ) ﬁ‘ [ACV-FICD solenoid valves and idle adjusting screw. It receives the
D> (@ \) \Q signal from the ECM and controls the idle speed at the preset
| R i value.
] A N
IACV-FICD A%
solenoid vailve (for A/C) .
harmess cennector f ’Brake hooster |
Dy
NS @
SEF272P
DIAGNOSTIC PROCEDURE
Cﬁm @E\j INSPECTION START
L | Y
Q\\\\\‘\ A s/”/’/’f,,
S 6 7
5"5_'\ 2 Cf@H L 4
i o — CHECK OVERALL FUNCTION. OK'|  INSPECTION END
’;g/g 8 || = | (ae 1. Start engine and warm it up sufficiently. "
*1000 rimin 2. Check idle speed.
M/T: 625250 rpm
MEF634E AST: 70050 rpm {in “N”’ position)
If NG, adjust idle speed.
B =y DISCONNEGT 3. Turn air conditioner switch and blower
PTS Eé}] @ﬂ ) fan switch “ON".
< 4. Recheck idle speed.
! M/T: Approx. 850 rpm or more
C—f &H A/T: Approx. 850 rpm or more (in
“N” position)
D & NG
y
Check if air conditioner compressor func- NGL Refer to HA section.
= SEFGEEP tions normally.
oK
E y
CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. "| * Hamess connectors
2. Disconnect IACV-FICD solenoid GO}
valve-1 harness connector. * Joint connector-7
Restart engine and let it idle.

* Harness for open or
short between IACV-
FICD solenoid valve-1
and A/C relay

If NG, repair harness or

connectors.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

nsconger  OISGONNECT
€ €&

d»

A/C C/UNITIO| CONNECTOR

&
&

SEF320Q

N_‘Y DISCONNECT

1

s E
SEF867P)

E Washer
i Spring
Plunger

SEF097K

IACV-FICD Solenoid Valve (Cont’d)

®

l

CHECK GROUND CIRCUIT. NG | Check the following.
1. Stop engine. | = Harness for open or
2. Disconnect air conditions control unit short between IACV-
harness connector FICD solenoid vaive-1
3. Check hamess continuity between ter- and auto air conditioner
minal (2) and A/T contral unit harness control unit
connector terminal @5. * Aute air conditioner con-
Continuity should exist. trol unit (Refer to HA
If OK, check harness for short. section.}
OK If NG, repair harness or
connectors.
F
CHECK COMPONENT NG | Replace IACV-FICD sole-

{IACV-FICD sclenoid valve-1}.
Refer to “COMPONENT INSPECTION"
below.

OK

h 4

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

Trouble is not fixed.
2 4

Check ECM pin terminais for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector. Then
retest.

A d

INSPECTION END

COMPONENT INSPECTION
IACV-FICD solenoid valve-1

noid valve.

Disconnect IACV-FICD solenoid valve-1 harness connector.

s Check for clicking sound when applying 12V direct current to

terminals.

¢  Check plunger for seizing or sticking.

*  Check for broken spring.

EC-375
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EN

LG

L
¥

T

AT
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

IGNITION SWITCH ] EC-LD/SIG-01
ON or START BATTERY
]
._I
4
50A Refer to EL-POWER.
g Ve mmm—: Detectable ine for DTC
i i /B) e ; Non-detectable line for DTC
E117 Eng)|L2RJ} - -|I3R]]

II

L

C
o1}

JUNCTION BOX (985), (M38)
I] REAR WINDOW

DEFOGGER RELAY F_I

o o
=
o o

Eoige—eff
Oy
E|:|.r

(=
1
&
£
E

@
[wy]
C
-
oy
=
C
n
n

2
i
=

Q_

uv}

@ L |
JLenip
IEETI- LY -I:fln_] UH-L__-UH—.—UH-}ToELDEF
| m@
uv-@-un

kS

JOINT
CONNECTOR-10

G/B RIW D AW I

o (GID)
DEF ||—']i
RLY 79
LOAD
BCM (BODY CONTROL
MCDULE) ECW (ECCS CONTROL MODULE)
Refer to last page (Foldout page).
L] LMy ErE
<7 2|34 =>|s6]7[8 E0) , (W3) (M85) , (M%E)
ki NI 0EEEEE 3|3|3}3| SToliilizhapahen ez lialabs oo €D @)

101]102]10af104] [10af106]107]108
tog]110[111]112] [113]114]115] 116
117 8j11sfr20] [121]s2of12a]124

SEF579T
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Rear window defogger “ON" ON
L OAD SIGNAL * Engine: Running
Except the above OFF

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @9 (FCCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NOC.
Engine is running. |
ov
Idle speed (Electrical load: “OFF”)
79 AW Electrical load signal \Engine s running.|
BATTERY VOLTAGE
ldle speed {11 - 14V)
{Rear window defogger: “ON”)

€

[ Ecm ﬁcowNECTonlj

78

@ o

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

SEF767P
E DISCONNECT
€
[&]3
(2]
nE] @-—i
S__EFTSSP

CHECK THE OVERALL FUNCTION.

1. Turn ignition switch “OFF”.

2. Disconnact ECM harness connector.

3. Turn ignition switch “ON",

4. Check voltage between ECM terminal
@9 and ground in the foliowing condi-
tions.

QK

Conditions Voltage (V}

Battery volt-
age

Rear window defogger ON

Except the above o]

NG

B
1

h 4

INSPECTION END

CHECK POWER SUPPLY FOR RR/DEF
SIGNAL CIRCUIT.
1. Turn ignition switch "OFF".
2. Disconnect rear window defogger relay.
3. Check voltage between terminal (B) and
ground.
Voltage: Battery voltage

NG

h 4

lOK
®

EC-377

Check the following.

® 20A fuse

# Harness for open or
short between rear
defogger relay and bat-
tery

If NG, repair harness or

connectors.

B
L

FE

5

€L

M

B

o)

7

(G|
==

@
=t

=)
&
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

m DISCONNECT E DISCONNECT
AE A&

™1

[__EcM__ o[ CONNECTOR|

79

&

[Q]

6]3]
[7]5
ElgkR

SEF789P

Electrical Load Signal (Cont’d)

&
l
CHECK INPUT SIGNAL CIRCUIT FOR | VO, | Check the following.
RR/DEF. * Harness connectors
Check harness continuity between ECM (Fies),
terminal ¢9 and terminal (). * Junctior: box
Continuity should exist. * Harness connectors
If OK, check harness for short. (M),
{f NG, repair harness or
OK connectors.
¥
INSPECTION END

EC-378
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH IGNITION SWITCH - -
OM or STAFIT ACC or ON EC M”_/DL 01
@
._]
Refer to EL-POWER.
10A % 10A S 7.5 | FUSE .
BLOCK M : Detectable line for DTC Y

13 17 40 (b2,

- 1 A 1 <] ) — Non-detectable ling for DTS
@D BT ]

A/Y PiL Ei

-

i

G FOR CONSULT
el 7]
£

LG
DATA LINK
CONNECTOR RIY
GCOMBINATION
METER 8 B EE
(MALFUNCTION IS
INDICATOR (T 112715
LAMP) . -
= BRY P LG cL
DATA LINK
BRYY P LG -
I_l_l l_l_| '_I_l 1 ]
ol el e
JUNCTION
BOX T
i 1 3.@ (0] 2] [18] -
L___I L___! i_‘ | || 1
I—l—I I—I—| LT‘] G/B B B
BRY P LG | | l ® =
LG/B BRAY P LG am B -
M50 L 1 1 M58 =ty
[ralRRii-- e o “
F108 Fi02
LG/B BRY P LG G/B B
LG/B BR/Y G/B r_.l ? |
Gl 5] |I | | || el B B3 B B B ST
MIL SCIRX SCITX SCIGL KLINE ‘ | l J_
A L
Fi) (W13 (M7z2
ECM (EGCS CONTROL MODULE)
BT
Refer to last page (Foldout page).
]2 dien) B5)/NBd=738
N2
AE oy 404 1 [[2lasld]asi4a6 W T U
2B [e]<. —>[5]6]7]¢ T2[3[ca[2]5]6]7 AT T T TT1
910111213]14|15|151715192u B 91011]1213141516 ol [Biofigl | 1 B
103|102{103104] |105|108]107|108 25 | I I 0 s I L R I35
S
100 1] 111{112] [r13fr14] 115116 32] LEIASUS 525 HEREIIT 0171 F101 e
B EEEEETER HS
1rfigftia]izqf [121fi22] 123124 43 [a0] || G 3.

lsasoietiezled [77A7el7d]
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATCR
Fuel pressure at idling
kPa (kg/crm?, psi)

Vacuum hose is connected

Approximately
235 (2.4, 34)

Vacuum hose is disconnected

Approximately
294 (3.0, 43}

Inspection and Adjustment

Idle speed*1 rpm
No-load™2 M/T. 625+50
(in “N" position) AT 70050
Air conditioner; ON 850 or more

(in “N” position)

Ignition timing

15°£2° BTDC

*1: Feedback controlled and needs no adjustments

*2: Under the following conditions:
s Air conditioner switch: OFF

* FElectric load: OFF (Heater, fan & rear window defogger)

MASS AIR FLOW SENSOR

Battery voltage {11 - 14)

1.0 - 1.7 at idle”
1.5+ 2.1 at 2,500 rpm*

Supply voltage v

Qutput voltage A

Mass air flow

{Using CONSULT or GST)
gm/sec

2.0 - 8.0 at idie”
7.0 - 20.0 at 2,500 rpm*

*: Engine is warmed up sufficiently and under no-load.

ENGINE COOLANT TEMPERATURE

SENSOR

Temperature °C {°F)} Resistance
20 (68) 21-29k0
50 (122) 0.68 - 1.00 k2
90 (194) 0.236 - 0.260 k(2

EGR TEMPERATURE SENSOR

EGR temperature Resistance
°C {°F) (M%)
0 {32) 7.9-97
50 (122) 0.57 - 0.70
100 {212) 0.08 - 0.10

FRONT HEATED OXYGEN SENSOR

HEATER

Resistance [at 25°C (77°F)] 19 23-43
FUEL PUMP

Resistanca [at 25°C (77°F)] kY 0.2-50

|IACV-AAC VALVE (Step motor type)

Resistance [at 26°C (77°F)] Q Approximately 30
INJECTOR
Resistance [at 25°C (¥7°F)] 0 10 - 14

THROTTLE POSITION SENSOR

Accelerator pedal conditions

Resistance [at 25°C (77°F}]

Compietely released

Approximately 0.5 k{

Partially released

0.5-4.0k0Q

Completely depressed

Approximately 4.0 kG

EC-380
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

CALCULATED LOAD VALUE REAR HEATED OXYGEN SENSOR HEATER
Calculated load value % Resistance [at 25°C {77°F)] {1 23-43
(Using CONSULT or GST)
At idle 14.0 - 33.0
Ac 2,500 rpm 120250 CAMSHAFT POSITION SENSOR (PHASE)  ©
1, - 1,760
- HITACHI make [at ggEC (16;°F)] MEEL\
INTAKE AIR TEMPERATURE SENSOR Resistance @ 2,090 - 2,550
MITSUBISHI make o .
- {at 20°C (68°F}]
Temperature °C (°F) Resistance k( EiM
20 (68) 21-29
S 07~ CRANKSHAFT POSITION SENSOR (REF) L

Resistange [at 25°C (77°F)] 470 - 570

EVAP CANISTER PURGE VOLUME
CONTROL VALVE
DROPPING RESISTOR

Resistance jat 25°C (77°F)] 0 Approximately 30 Fe
Resistance [at 25°C {77°F)] Q Approximately 0.9
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