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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

DTC DTC
tems Reference tems Reference
(CONSULT screen terms) | Ecmet CONSULY page {(CONSULT screen tems) | g+ CONSULT page
GST*2 G812
*“COOLANT TEMP SEN 0908 PO125 EC-132 FUEL SYS RICH/BK1 0114 PO172 EC-173
ABSOL PRESS SEN- 0803 PO10S EC-109 FUEL SYS RICHBK2 0209 PO175 EC-183
SOR
IACV-AAC VALVE 0205 PO505 EC-254
AT 15T SIGNAL 1103 PO731 AT-72
IGN SIGNAL-PRIMARY 0201 P1320 EC-288
© A/T 2ND SIGNAL 1104 PO732 AT-75
INHIBITOR SWITCH 1o PO705 AT-59
A/T 3RD SIGNAL 1105 PO733 AT-78
AT 4TH SIG OR TGC 1106 PO734 AT-81 INT AIR TEMP SEN 0401 POU0O EC-116
AT COMM LINE 0504 . EC.264 MAP/BARO SW SOL/NV 1302 P1105 EC-275
KNOCK SENSOR 0304 P0325 EC-195
AT DIAG COMM LINE 0804 P1605 EC-336
AT TCC SIGNAL 107 PO744 AT-89 LINE PRESSURE S/V 1205 P0745 AT-94
CAM POS SEN (PHASE) 0101 PO340 EC-204 MASS AIR FLOW SEN"3 0102 PO100 EC-103
NO SELF-DIAGNOSTIC -
CLOSED LOOP-B1 0307 P0130 EC-137 FAILURE INDICATED Flashing*6 No DTC EC-50
CLOSED LOOP-B2 0308 PO150°3 EC-137 OVERHEAT 0208 P1900°5 EC-339
CLOSED THRL POS SW 0203 PO510 EC-260
OVERRUN CLUTCH 8/V 1203 P1760 AT-105
COOLANT TEMP SEN*3 0103 PO115 EC-122
PARK/NEUT POSI SW 1003 PO705 EG-270
CRANK POS SEN
(REF)*3 0407 F1335 EC-296 PURG CONTA & SV 0807 F0443 EC-232
CRANK P/S (PQS) COG 0905 P1335 EC-301 gg?ﬁ{\\’/owrwe 1008 P1445 EC-302
CRANK POS SEN {POS) 0802 P0335 EC-198
OYL 1 MISFIRE 0808 Poz01 EC-191 RANDOM MISFIRE 0701 P0300 EC-191
YL 2 MISFIRE 0607 Po302 EC-191 REAR 02 SENSOR 0707 PO136 EC-148
CYL 3 MISFIRE 0606 PO305 EC-191 RR 02 SEN HEATER 0902 PO141 EC-153
CYL 4 MISFIRE 0605 PO304 EC-191 SHIFT SOLENOID/V A*3 1108 PO750 AT.57
CYL 5 MISFIRE 0604 POA0S EC-191 SHIFT SOLENOIDYV B*3 1201 PO755 AT-100
CYL 6 MISFIRE 0603 PO30E £C-191 TANK FUEL TEMP SEN 0402 Po180 EC-188
ECM 0301 POG05 EC-268 THROTTLE POSI SEN*3 0403 P0120 EC-126
EGR SYSTEM 0302 POA0O £0-209 THRTL POSI SEN A/T*3 1206 P1705 AT-103
EGRC SOLENOID/V 1005 P1400 EC-307 TW CATALYST SYS 0702 PO420 EC-221
EGRC-BPT VALVE 0306 PO402 EC-219 VC/V BYPASSNV 0801 P1441 EC-224
ENGINE SPEED SIG*4 1207 PO725 AT-70 VEHICLE SPEED SEN 0104 PO50G EC-250
EVAP PURG FLOW/ VENT CONTROL VALVE 0903 P0446 EC-240
MON o111 P1447 EC-329
VHCL SPEED SEN A/T*4 1102 PO720 AT-68
EVAP SYS PRES SEN 0704 P0450 EC-245 - - , -
*1: In Diagnostic Test Mode |l (Self-diagnostic resulis),
EVAP (SMALL LEAK) 0705 P0440 EC-224 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.
PCM 1305 P1220 EC-281 *4: The MIL luminates after A/T control unit enters the fail-
FR 02 SE HEATER-B1 0901 PO135 EG-144 safe mode in two consecutive trips, if hoth the “Revolution
sensor” and the “Engine speed signal” meet the fail-safe
FR 02 SE HEATER-B2 1001 PO155 EC-164 condition at the same Hme.
FRONT O2 SENSOR-B1 0503 PO130 EC-139 *5: Since this diagnosis does not meet P1900 of SAE J2012, it
FRONT 02 SENSOR-B2 | 0303 PO150 EC-158 ... Is indicated only by CONSULT.
6: When engine is running.
FUEL SYS LEAN/BKA1 0115 PO171 EC-168
FUEL SYS LEAN/BK2 0210 P74 EC-178
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC

DTC DTC
Items Reference tems Reference @ﬂ
CONSULT . CONSULT screen terms, age CONSULT . (CONSULT screen terms age
vy ECcM | }|  pag aST2 ECM*{ }  pag
POO0O 0505 g;flf;:-&'3|?;:$gsglc _ PO500 0104 VEHICLE SPEED SEN EC-250 [M}A
PO505 0205 IACV-AAC VALVE EC-254
- NO SELF-DIAGNOSTIC X
No DTG Flashing's | Cx\)RE INDIGATED EC-50 PO510 0203 GLOSED THRL POS §W | EC-260 -
PO100 0102 MASS AIR FLOW SEN"3 | EC-t03 PO600 0504 AT COMM LINE EC-264
ABSOL PRESS SEN P0605 0301 ECM EC-268
PO105 0803 | gom EC-109 PO705 1003 | PARK/NEUT POSI SW EC270 @
PO110 0401 INT AIR TEMP SEN EC-116 PO705 101 INHIBITOR SWITCH AT-59
PO115 0103 COOLANT TEMP SEN*3 |  EG-122 Po710 1208 FLUID TEMP SENSCR AT-65
P0O120 0403 | THROTTLE POSI SEN'3 | EG-126 Pe720 102 | VHCL SPEED SEN ATT*4|  AT-68
PO125 0908 *COOLANT TEMP SEN EC-132 P0725 1207 ENGINE SPEED SIG™4 AT-70
PO130 0307 CLOSED LOOP-B1 EC-137 PO731 1103 AT 18T SIGNAL AT-72 [Fle
PO130 0503  |FRONT 02 SENSOR-81 | EC-139 Po732 1104 [A/T 2ND SIGNAL AT-75
P0135 0801  [FRO2 SE HEATER-B1 | £C-144 Po733 105 AT 3RD SIGNAL ALT8 QL
PO136 0707 REAR 02 SENSOR £C.148 POT734 1108 AT 4TH SIG OR TCC AT-81
POt41 0907 RR 02 SEN HEATER EC.153 P0740 1204 TOR CONV CLUTCH SV AT-86 W
PO744 1107 A/T TCC SIGNAL AT-89
PQO150 0308 CLOSED LOOP-B2 EC-137
PO745 1205 LINE PRESSURE SV AT-94
P0O150 0303 FRONT 02 SENSOR-B2 EC-158
P0750 1108 | SHIFT SOLENOIDV A3 | AT-97 AT
PO155 1001 FR 02 SE HEATER-B2 EC-164
PO755 1201 SHIFT SOLENOID/Y B*3 AT-100
PO171 0115 FUEL SYS LEAN/BK1 EC-168
P1105 1302 MAP/BARO SW SOLWV EC-275 A
PO172 0114 FUEL SYS RICH/BK1 EC-173 ‘
P1220 1305 FPCM EC-281
PO174 0210 FUEL SYS LEAN/BK2 EC-178
P1320 0201 IGN SIGNAL-PRIMARY EC-288 a4
D,
PO175 0209 FUEL $YS RICH/BK2 EC-183 i osor CRANK POS SEN o005
PO180 0402 TANK FUEL TEMP SEN EC-188 (REF)"3
P0O300 071 RANDOM MISFIRE EC-191 P1336 0905 CRANK P/S (POS) COG EC-301 5 E}
P0O301 0608 CYL 1 MISFIRE EC-191 P1400 1005 EGRC SOLENOID/V EC-307
PO302 0807 CYL 2 MISFIRE EC-191 P1401 0305 EGR TEMP SENSOR EC-312 ST
P0303 0606 CYL 3 MiSFIRE EC-191 P1441 0801 VGV BYPASSHV EC-224
PO304 0606  |CYL 4 MISFIRE EC-191 P1445 1008 g‘éﬁ%\‘l’OLUME £C.322
- PO305 0604 CYL 5 MISFIRE EC-191 EVAP PURG ELOW/ IF%S
P0306 0603 | CYL 6 MISFIRE EC-191 P1447 ont Ivon EC-329
P0325 0304 KNOCK SENSOR EC-195 P1605 0804 AT DIAG COMM LINE EC-336 Bl
PO335 0802 CRANK POS SEN (POS) EC-198 P1705 1206 THRTL POSI SEN A/T*3 AT-103
P0340 0101 CAM POS SEN (PHASE) | EC-204 P1760 1203 OVERRUN CLUTCH S/V |  AT-105 Y
P0400 0302 EGR SYSTEM EC-209 P1900*5 0208 OVERHEAT EC-339
PO402 0306 EGRG-BPT VALVE EC-219 *1: In Diagnostic Test Mode 1l {(Self-diagnostic results), EL
these numbers are controlled by NISSAN.
P0420 0702 TW CATALYST SYS EC-221 *2: These numbers are prescribed by SAE J2012.
P0440 0705 EVAP (SMALL LEAK) EC-224 *3: When the fail-safe operation occurs, the MIL iluminates.
. *4: The MIL illuminates after A/T control unit enters the fail- I
P0443 0807 | PURG CONT/ & SV EC-232 safe mode in two consecutive trips, if both the “Revolution
PO446 0903 VENT CONTROL VALVE EC-240 sensor” and the "Engine speed signal” meet the fail-safe
condition at the same time.
PO450 0704 EVAP 5YS PRES SEN EC-245 *5: Since this diagnosis does not meet P1900 of SAE J2012, it

is indicated only by CONSULT.
*6: When engine is running.

EC-3
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PRECAUTIONS AND PREPARATION

Special Service Tool

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

Tool number
(Kent-Mcore No.) Description
Tool name
(J36471-A) Loosening or tightening front and rear heated
Front heated oxygen sensor oxygen sSensors
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
NTE53
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AIR
BAG”

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

WARNING:

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 INFINITI dealer.
improper maintenance, including incorrect removal and installation of the SRS, can lead to per-

sonal injury caused by unintentional activation of the system.
All SRS electrical connectors are covered with yellow outer insulation, Do not use electrical test

equipment on any circuit related to the SRS.

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,
ete. 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.)

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.

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

ECCS PARTS HANDLING

& Handle mass air flow sensor carefully to
avoid damage.

® Do not disassemble mass air flow
SEnsor,

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

® Do not disassemble IACV-AAC valve.

® Even a slight leak in the air intake
system can cause serious problems.

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

176

Engine Fuel & Emission Control System

ECM

@ Do not disassemble ECM (ECCS
control module).

® Do not turn diagnosis mode selector
forcibly.

® If a baitery terminat is disconnected,
the memory will return to the ECM
value. The ECM will now start to
self-control at its initiaf value, Engine
operation can vary siightly when the
terminal is disconnected. However, this
is not an indication of a problem. Do
not replace parts because of a slight
variation.

@S

WHEN STARTING

® Do not depress accelerator pedal when
starting.

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

® Do not rev up engine just prior to
shutdown.

EC-6

WIRELESS EQUIPMENT

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

1} Keep the antenna as far away as

possible from the ECM.

Keep the antenna feeder line more than

20 em (7.9 in) away from the harpess

ot electronic controls,

Do not let them run parailel for a long

distance,

Adjust the antenna and feeder line so

that the standing-wave ratio can be

kept smalter.

Be sure to ground the radio to vehicle

2

3

FUEL PUMP

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

® Tighten fuel hose clamps to the
specified torque.

ECCS HARNESS HANDLING

® Securely connect ECCS hamess
connactors.
A poor connection can cause an
extremely high (surge) voltage to
devejop in coil and condenser, thus
resulting in damage to ICs.

® Keep ECCS harness at least 10 cm (3.9
in} away from adjacent harnesses, to
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

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.

A
SEF289H =R

Tightened Loosened e When connecting ECM harness connector, tighten secur-
ing bolt until the gap between the orange indicators dis- L0

appears.
: 3.0 - 5.0 N-m (0.3 - 0.5 kg-m, 26 - 43 in-lb) -

FE

CL

SEF308Q)

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

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

A
SEF291H
S EoMn e Before replacing ECM, perform ECM input/output signal B
Put/output signal) inspection and make sure whether ECM functions prop-
inspection before erly or not. (See page EC-90.)
replacement. &r
"5 &S
BT
MEF040D
e After performing each TROUBLE DIAGNOSIS, perform [
“OVERALL FUNCTION CHECK” or “DTC (Diagnostic
AN ' / Trouble Code) CONFIRMATION PROCEDURE™. il
~ -~ The DTC shouid not be displayed in the “DTC CONFIRMA- “"
. TION PROCEDURE” if the repair is completed. The
—[1CHECK “OVERALL FUNCTION CHECK” should be a good result if
P - the repair is completed.
/1 N\
SEFD51P
EC-7
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PRECAUTIONS AND PREPARATION

Hamess connector
for salenoid valve

Circuit tester

}

SEF348N,

178

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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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

&l

EGRC-BPT vaive — IACV-AAC valve
A

EVAP canister purge control valve
EVAP canister purge volume control valve
Left bank (Bank-2)
Ignition coil (With power transister)
and spark plug (No. 1 cytinder}
Camshaft position sensor
(PHASE}
Power steering oil
pressure switch
Q A —\—
(<]

7 ol

EGR valve

EM

Throttle position sensor

LC

Mass air flow sensor

ST

Intake air temperature

- sensor
Crankshaft position

sensor (REF) R
Crankshaft positioh
Right bank {(Bank-1) sensor (POS)
Ignition coil Injector - Engine coolant temperature sensor I%T
(With power transistor) & spark plug —
Knock sensor EVAP canister purge control solenoid valve
& MAP/BARO switch solenoid valve H/a\
Pressure regulator
EGRC-solenoid vailve —- Fast idle cam EL

“— Absolufe pressure sensor

SEF388T

EC-11
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Com

ponent Parts Location (Cont’d)

Throtile position
sensor

EGR valve

EGRC-BPT
valve

IACV-FICD
solenocid valve
(For P/S})

IACV-FICD
“solenoid valve
[For A/C)

Intake manifold
collector

/

//\

SEF3050B

EGR temperature
sensor

IACV-AAC valve

SEF300P

Camshaft position sensor
(PHASE)

Crankshaft
position sensor
RSN

SEF293P

182
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SEF516P
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

, ECCS Component Parts Location (Cont’d)
Y
Glove box

y
bt [ W
™ Rear combination o aul
/. lamp (Left side) Fuel pump\c‘:ggtrol rmodule
s i 3 @l

WA
EM
\“——»___..——F
\ ECM
LG
SEF239Q SEF30602

_f

FE

o |
a ‘ Y
d - i
Intake air temperature ~ "4
sensor harness connector =
- . \
= =5 e Rear healed oxygen sensor
- ~ 0~ A
A

View with intake air duct removed SEF3g0T SEF3937

Throttle body

/A W EVAP control system /

EVAP canister ‘ pressure sensor
7 purge control :\ . EVAP \canister \\\ / -
Ty \‘} [ f \u\;ac{.lum r:NJt valve J/;
“:‘\ ’.' 12 ypass valve ST
\N‘.\‘_ ¢ / ‘ \ ‘. ’Kea/r/le(ﬁre \ .
S~ ST /% e
. M

vent control valvax\

\\. i [N 1 \N

View with fresh air vent hose removed SEF502GA H@
LA

EVAP canister
Vacuum cut vat

SEF394T

EL
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

/ EVAP canister purge volume control valve
/\ \
‘.---"_

EVAP canister purge control valve

/— EGRC-BPT valve

.\ @

Vacuum gallery A To
Check valve 4/ FEVAP
canister
EVAP canister purge
control solencid valve Vacuum gallery B
MAP/BARQO switch
solenold valve
View A
SEF395T

(D EVAP canister purge volume con- & MAPF/BARO switch solenoid valve % EGRC-solenoid valve to Vacuum
trol valve to Throttte body to Vacuum gallery B gallery B
@ EVAP canister purge control valve @ EVAP canister purge corttrol sole- @® EGRC-solenoid valve to Vacuum
to Vacuum gallery A noid valve to Vacuum gallery B gallery B
(@ Throttle body to Vacuum gailery A @ MAP/BARO switch solenoid valve @ EGRC-solenoid valve to Vacuum
@ Vacuum gallery A to Vacuum gal- to Absolute pressure sensor gallery B
lery B @ EVAP canister purge controi sole- @ Fuel pressure regulator to Vacuum
® EGR valve to EGRC-BPT valve &3&;@:’: 50 Che;; v?lve' d val galiery A
@ Air duct to Vacuum ga”ery A @ to Vacuum ggWétr(; BSO enoid valve ® Check valve to Vacuum gallery A
@ Throttle body to Vacuum gallery B @ EVAP canister purge control sole-

noid valve to Vacuum gallery B

Refer to “System Diagram” in ENGINE AND EMISSION CONTROL SYSTEM for vacuum control system.
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~ ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Fuel injection & »| Injectors ]

mixture ratio contro}

LCamshaft position sensor (PHASE)

LCrankshaft position sensor (REF)

, Mass ar flom sensor Electronic ignition system I_,I Power transisior ] MA
LEngine coolant temperature sensor Idle air control system »| [ACV-AAC valve and IACV-FICD

solenoid valve =]
I Front heated oxygen sensors
I fgnition switch Fuel pump control ‘ | Fuel pump relay and fuel pump LE

control module

LThrotﬂe position sensor

CLLITITT

" Front heated oxygen sensor Malfunction indicator lamp
" - » monitor & on board diagrostic »1{On the instrument panet)
| Closed throttle position swilch I system . Fe
&
| Neutral position/Inhibitor switch |_>
EGR control I »| EGRC-solenoid valve I GIL
| Air conditicner switch I—'_> '
n sen
IKnock " ,_> ECM Front heated oxygen sensor »| Front heated oxygen sensor MT
(ECCS heater control heater
control
*1 module)
® EGR temperature sensor
® Intake air temperature sensor N Rear heated oxygen sensor »| Rear heated oxygen sensor AT
» Absolute pressure sensor " heater control heater

® EVAP control system pressure sen-

50r . F A

Cooling fan control ‘_,]Emiing fan relay ]

Air conditioner cut control H Air conditioner relay |

| Batlery voltage

I Power steering oil pressure switch

| Etectrical load Front engine mounting control | [ Front engine mounting |

IVehicie speed sensor

LT

EVAP canister purge fiow control I »| ® EVAP canister purge volume
centrol valve

¢ EVAP canister purge control RS
solenoid valve

LTank fuel temperature sensor

Y

ICrankshaﬂ position sensor (POS) l_,
3 » EVAP ist t trol T
I Rear heated oxygen sensor _r_’ | canister vent conlro

valve
o ® Vacuum cut valve bypass HA
| A/T control unit '—» valve

& MAP/BARO switch solenoid
valve EL

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

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Crankshaflprsition sensor (POS)

Engine speed

Mass air flow sensor

Amount of intake air

Y

A 4

Engine coolant temperature sensar

Engine coolant temperature

Front heated oxygen sensor

Density of oxygen in exhaust gas

Throttle position

Throttle position sensor

h 4

Neutral position switch (M/T models) Gear position

Throtfle valve idle position

AST control unit

Park/Neutral position

ECM
(ECCS
control

L

Injector

Vehicle speed sensor Vehicle speed

module)

Y

Ignition switch Start signal

Y

Crankshaft position sensor (REF) TDC position*1

Y

Camshaft position sensor (PHASE) Piston position

Y

Battery Battery voltage

¥

Rear heated oxygen sensor*2

Density of oxygen in exhaust gas

Y

*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 duration). The amount of fuel injected is a
program value in the ECM memory. The program
value is preset by engine operaling 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)

o During warm-up

o When starting the engine

e During acceleration .

& Hot-engine operation

e High-load, high-speed operation

(Fuel decrease)

® During deceleration

# During high speed operation

EC-16
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

CLOSED LOOP MIXTURE RATIO FEEDBACK CONTROL

CONTROL EeM The mixture ratio feedback system provides the best air-fuel mix-
_ fmmmt Injection pulse ture ratio for driveability and emission control. The three way cata-
Feedback signal = odule) lyst can then better reduce CO, HC and NOx emissions. This sys-
Front tem uses a front heated oxygen sensor in the exhaust manifold to @l
g:;;‘:b monitor if the engine is rich or lean. The ECM adjusts the injection
sensor pulse width according to the senscr voltage signal. For more infor-
mation about front heated oxygen sensor, refer to pages EC-158, A

\_ Fuel injection ¢ i . A
Combustion 139. 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 gy

MEFO25DA
way catalyst. Even if the swilching 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. LG
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 orderto
maintain stabilized fuel combustion. FE
Deceleration and acceleration

High-load, high-speed operation el
Engine idling

Malfunction of front heated oxygen sensor or its circuit

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

High-engine coolant temperature

During warm-up AT
After shifting from “N" to "D"

When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor. This &A
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as pos-
sible. However, the basic mixture ratio is not necessarily controlled BR
as originally designed. Both Manufacturing differences (i.e. mass

air flow sensor hot fiim) and characteristic changes during opera-

tion (i.e. injector clogging) directly affect mixture ratio. ST
Accordingly, the difference between the basic and theoretical mix-

ture ratios is monitored in this system. This is then computed in
terms of “injection pulse duration” to automatically compensate for RS
the difference between the two ratios.

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

“Short-term fuel trim” is the short-term fuel compensation used to
maintain the mixture ratio at its theoretical value. The signal from A
the front heated oxygen sensor indicates whether the mixture ratio

is RICH or LEAN compared to the theoretical vaiue. 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- 155
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.

FA
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

® Simultaneous multiport fuel injection system

No. 1 cylinder —n n_ N
No. 2 eylinder 1 Il ]
No. 3 cylinder A
No. 4 cylinder
No. 5 cylinder [
No. & cylinder -n

I——— 1 engine cycle—-—l

® Sequential multiport fuel injection system

No. 1 cylinder ﬁ
I

No. 2 cylinder
No. 3 cylinder M
No. 4 cylinder

No. 5 cvlinder 1

No. 6 cylinder rL
L——— 1 engine cyc!e———J

M

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

Fuelis 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 simultaneously into all six cylinders twice each
engine cycle. In other words, pulse signals of the same width are
simultanecusly 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

b d

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Y

Throttle position sensor

Throttle position

Vehicle speed sensor

Throttle valve idle position
Vehicle speed

Ignition switch

Knock sensor

Neutral position switch (M/T models)

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

Gear position

h 4

A/T control unit

Park/Neutral position

Y

Battery

Battery voltage

h 4

Crankshaft position sensor (REF)

TDC position™

Camshaft position sensor (PHASE)

Piston position

h 4

*

188

: Top Dead Center
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp
{msec) k

175

A
£
S 1.50
3
3 128
3
[=%
c 100
8
2078
£
=N
600 1,000 1,400 1,800 2,200
Engine speed [rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner

switch

Electronic Ignition (ElI) System (Cont’d)
SYSTEM DESCRIPTION

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

e.g. N: 1,800 rpm, Tp; 1.50 msec

A °BTDC

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

1 At starting
2 During warm-up
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.

. I engine knocking cccurs, the knock sensor monitors the condition.

The signal is transmitted to the ECM (ECCS controi module). The
ECM retards the ignition timing to eliminate the knocking condition.

Air Conditioning Cut Control

Throttle position sensor

Crankshaft position sensor (POS)

Air conditioner "ON" signal
Throttle valve opening angle
»{ ECM
(ECtCSI Air condi-
) contro tioner
Engine speed module) > relay

Ignition switch

Start signal

h 4

SYSTEM DESCRIPTION
This system improves engine operation when the air

conditioner is

used.

Under the following conditions, the air conditioner is

turned off.

¢ When the accelerator pedal is fully depressed.

® When cranking the engine.

® At high engine speeds.

EC-19

MA
[EM
LC
FE
Gl

T
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

4

Neutral position switch (M/T maodels)

Neutral position

A/T control unit

Park/Neutral position

Y

Throttle position sensor

Throttle position

h 4

Engine coolant temperature sensor

Engine coolant temperafure

Crankshaft position sensor {POS)

Engine speed

[
Ll

190

If the engine speed is above 2,700 rpm with no load (for example,
in neutral and engine speed over 2,700 rpm) fuel wilt 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 controil listed
under multiport fuel injection on EC-16.

EC-20

ECM
(ECCS
control
module)

Y

Injectors




EVAPORATIVE EMISSION SYSTEM

Description

Intake manifold 7

Throttie body

Purge
Iineg \

Bl

Vacuum cut valve

EVAP canister

purge control
\ solenoid vatve [L@
EVAP canister

EVAP canister purge
volume controf valve

EVAP shut valve

== purge controfl valve

Relief of

vacuum ]
Sealing gas cap with EVAP <‘J : Air
pressure relief valve canister .
and vacuum relief ‘ : Fuel vapor
valve o @

Fuel tank d serassq | Ol

The evaporative emission system is used to reduce hydrocarbons
emitted into the atmosphere from the fuel system. This reduction M7
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- AT
ter which contains activated carbon and the vapor is stored there
when the engine is not operating. EA
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 RA
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. BE
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. T
EVAP shut valve shuts off the vapor charge line when fuel is being
supplied to the fuel tank.

RS
B7
Inspection RIA
EVAP CANISTER
Check EVAP canister as follows: Bl
1. Pinch the fresh air vent hose.
2. Blow air in port @ and ensure free flow out of port ®. 1B

Pinch SEF396T]

EC-21 -



EVAPORATIVE EMISSION SYSTEM

8.34 - 10.80
W 73.9 - 85.7)

O-ring Q

4.41 - 5.79

{0.851 - 1.102,

;/— 5.1 - 6.3
(0.520 -

{0.45 - 0.59,
39.1 - 51.2)

@l : Nem (kg-m, in-tb)

0.650,

45.1 - 56.4)

SEF397T)|

Valve

Valve A

Fuel tank side

B

SEF427N

Fuel filler

Vacuum/Pressure gauge

Vacuum/

Pres

sure

@ pump

SEF9435

EVAP shut
valve

iMore than

/ 21 mm

{0.827 |

\(i Insert

130 mm
{5.12 In).

n) dia.

more than

SEF318Q

192

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 conirol valve.

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

1. Wipe clean valve housing.
2. Check valve opening pressure and vacuum.

Pressure:
15.3 - 20.0 kPa (0.156 - 0.204 kg/cm?, 2.22 - 2.90
psi)

Vacuum:
~6.0 to -3.3 kPa (~0.061 to -0.034 kg/cm?, -0.87 to

—0.48 psi)
3. [If out of specification, replace fuel filler cap as an assembly.

CAUTION:
Use only a genuine fuel filler cap as a replacement. i 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 liller opening,
the EVAP shut valve is closed,

® When releasing the shutter, 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 (&
and ensure that there is no air flow.

EVAP CANISTER PURGE CONTROL VALVE
Refer to EC-232.

VACUUM CUT VALVE

Refer to EC-321.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE

Refer to EC-322,

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOID VALVE

Retfer to EC-232,
TANK FUEL TEMPERATURE SENSOR
Refer to EC-188.

EC-22



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

EVAP canister purge volume control valve
— 0
/Afg m s 4 MA

\ B

EVAP canister purge control valve \ !
I
" oy
((/

LG

[FE

GL

Vehicle
front

AT

J A
To
) next page F/A

SEF626T

EC-23
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EVAPORATIVE EMISSION SYSTEM

194

Evaporative Emission Line Drawing (Cont’d)

Refer to
previous
page.

EVAP vapor purge:line

Water separator

EVAFP canister vent control valve —

Vacuum cut valve

Vacuum cut valve bypass valve

\— Fuel 1ank

SEF398T

EC-24



POSITIVE CRANKCASE VENTILATION

PCV valve

<0 Fresh air
4 : Blow-by gas

SEF372Q

Engine not running
or backfiring

A |-

Cruising

Idling or Acceleration
deacelerating or high load
SEF243Q

SEF244Q

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 manifold.

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

Normaily, 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 alr cleaner to rocker cover, into the crankcase.
Under full-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 wil)
go through the hose connection to the air cleaner under all condi-
tions.

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation 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.

VENTILATION HOSE

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

WA

EM

LG

i

cL

MT

AT

[FA

IRA

BR

S

RS

(=1)

A

EL
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BASIC SERVICE PROCEDURE

W FUEL PRES RELEASEN [ ]

FUEL PUMP WILL STOP

TOUCHING START DURING

IDLE."

CRANK A FEW TIMES AFTER

ENGINE STALL.

BY

n

START

|

SEF823K

\

SEF501P

VNNV ey gt

Pressure gauge=—2 " _—

&)

SEF718B

196

Fuel Pressure Release
Before disconnecting fuel line, release fuel pressure from fuel

line

® :

®

to eliminate danger.
. Start engine.
2. 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.  Tum 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.

B N~

Fuel Pressure Check

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

Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

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 fuei pressure gauge.
At idiing:
Approximately 235 kPa (2.4 kg/em?, 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 regulator 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.
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BASIC SERVICE PROCEDURE

“» : Do not disassemble SEMAO6F]

§

%
% Injector

D-ring @B

-

Insulator

SEF755P

E @ 2.9 - 3.8 No-m

! {0.30 - 0.39 kg-m,
Insulator ! | 26.0 - 33.9 in-Ib)

, . Locate plate

! % ! on this side.

i 5

Q-ring I

Fuel tube
assembly

Insulator

SEF245QA

Fuel tube assembly

Q SEF7

PA

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. @l
Disconnect injector harness connectors.

. Remove injectors with fuel tube assembly.

Do not disassemble fuel tube assembly. A

aRrw =

EM

6. Push out any maifunctioning injector from fuel tube assembly.
Do not extract injector by pinching connector. LG
7. Replace or clean injector as necessary.

€L
8. Install injector to fuel tube assembly. MT
Always replace O-rings and insulators with new ones.
Lubricate O-rings with a smear of engine oil.

AT

FA
9. Install injectors with fuel tube assembly to intake manifold. BR

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 fi-Ih). ST
b) Then, tighten all bolts to 21 to 26 N-m (2.1 t0 2.7 kg-m, 15 to

20 ft-b).
Lubricate fuel hoses with a smear of engine oil. RS
10. Reinstall any parts removed in reverse order of removal.
CAUTION: Bl
After properly connecting fuel hose to injector and fuel tube
assembly, check connection for fuel leakage.

FIA
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BASIC SERVICE PROCEDURE

¥ MONITOR
COOLAN TEMP/S

% No FaiL [
80°C

[ RECORD

SEF522P)

Mark (&)

Cam follower
levet

Mark
Mark (€

Fast idie cam

SEF523F

SEF536H

N

N

Throttle valve

A\

\

/

T~

N

Adjusting screw

JL N
SEF595P

Mark ®

Cam follower
lever

Mark (€)

Fast idle cam

Thermo-alement

SEF525P

198

Fast Idle Cam (FIC) Inspection and Adjustment
1. Tumn ignition switch “ON".
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 kQ, make sure that the center of mark ®
is aligned with mark & as shown in the figure.
¢ If NG, adjust by tuming 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. Tumn 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.

@ 5. When the resistance of engine temperature sensor is
1.65 to 2.40 k22, make sure that the center of mark &
is aligned with mark @© as shown in the figure.

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

tion and adjustment again.

EC-28



BASIC SERVICE PROCEDURE

% MONITOR  ¥¥ NO FAIL []
CKPSRPM (POS) 672rpm

RECORD

l

MEC542B|

SEF247Q

VA S AN -

| HID
/ T

~
Suiteble high-tension wire \

AN

No. 1 |gnm0n coﬂ/

(’ SEF2480

Direct Ignition System — How to Check Idle
Speed and ignition Timing

IDLE SPEED

e Using CONSULT

Check idle speed in “DATA MONITOR” mode with CONSULT.

IGNITION TIMING

Any of following two methods may be used.
e Method A

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

e Method B
1. Remove No. 1 ignition coil.

@l

MA

EM

LG

CL

M

AT

FA

2. Connect No. 1 ignition coil and No. 1 spark plug with suitable R
high-tension wire as shown, and attach timing light clamp to

this wire.

3. Check ignition timing.

EC-29

RS

BY

RIA

EL
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BASIC SERVICE PROCEDURE

Cut
- = _i—-r
Pult 4
Suitable Electrode

high-tension wire

Insulating tape

/__,_’\
\‘/ x 32 [1.26‘

Approx. 1o
14 (0.55) PPP

Unit: mm (in)

SEF311Q)

200

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

EC-30



BASIC SERVICE PROCEDURE

PREPARATION

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment

® Make sure that the following parts are in

good order.

(1) Battery
(2) Ignition system
(3) Engine oil and coolant levels
(4) Fuses
{(5) ECM harness connector
{6) Vacuum hoses
(7) Air intake system
(Oil filler cap, oil level gauge, etc.)
(8) Fuel pressure
9) Engine compression

(10) EGR valve operation
(11) Throttie valve

(12) Evaporative emission (EVAP) caniste

purge control valve

Overall inspection sequence

INSPECTION

y

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

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

When measuring “CQO" percentage, insert
probe more than 40 cm {15.7 in) into tail
pipe.

Turn off headlamps, heater blower, rear
defogger.

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

Perform diagnostic test mode |l
(Seli-diagnostic results).

NG

OK

4

Check ignition timing.

Repair or replace.

r

Check & adjust idle speed.

y

gen sensors,

Check function of front heated oxy-

NG

Check hamess for front heated

OoxXygen s5ensors.

NG Repair or replace harness.

Y

OK

h 4

INSPECTION END

oK
i
Check CO%. oK Replace iront heated oxygen sen-
G | sors.
h y
Check emission control parts and ‘NG Check function of front heated oxy- oK
repair or replace if necessary. - gen Sensors. "

EC-31

@l
LAY
[ERM
LC
FE
CL
T
AT
A

BR

201



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
TEMP :E: START
N v
120 270 Visually check the following:
* Air cleaner clogging
¢ Hoses and ducts for leaks
¢ EGR valve operation
e Electrical cannectors
® Gasket
@ Throttle valve and throttle position sensor operation
SEF246F|
ﬁ y
H Start engine and warm it up until water temperature indicator points to
\\\\\““ " ””/// the middle of gauge.
\13‘ ///} Ensure engine stays below 1,000 rpm.
3 A
N 6
= \ /a l@ '
e
= © 7 —= Open engine hood and run engine at about 2,000 rpm for about 2 min-
=1 N a utes under no-load.
= —
Zo0 IS J
x1000 r/min r
Perform diagnostic test mode il (Self-diagnostic results) (Diagnostic
SEF247F] "Test Mode ).
OK NG
\ I / Repair or replace components as necessary.
~ -
i DR} Y
- CHECK Run engine at about 2,000 rpm for about 2 minutes under no-load.
P ~ Race engine two or three times under no-load, then run engine for
/ ] \ about 1 minute at idle speed.
y
serFosip| | 1- Turn off engine and disconnect throttle position sensor hamess con-
nector. .
= 2. Start engine.
" 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.)
-
Z 8 \Q WT: 15°s2° BTDC
x1000 r/min A/T: 15°£2° BTDC (in “N” position)
SEF248F i OK l NG
\‘. W o = Throttle pﬁt-i-;_r)\ ® ®
7~ sensor harness *1: Only check ignition timing as the timing Is not adjustable.
YR (g 844 << connector /
f % % ¢
AN AN
/‘a L \ k
.w ' I L\
[ ' ND ANV
p A i
x| Air duct \\
N
N K
£ \ ‘
AN SEF208P
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BASIC SERVICE PROCEDURE

i

/
Nal.
:I"lmmg indicator

o

= v = : A
M T Throttle position
\" ésensor harness

., - connector /,
( i ¥

Vi

SEF288P

Idie Speed/Ignition Timing/idle Mixture Ratio
Adjustment (Cont’d) '

@

0

‘

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

y

Check camshaft position sensor (PHASE) harness, crank-
shaft position sensor (REF) harness and crankshaft posi-
tion sensor (POS) harness. Replace if necessary.

'

ggic‘:k ECM function® by substituting another known good

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

®

l

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

77

Brakebﬁ\ter—'\"’_‘

e Check base idle speed. (Refer to EC-29.)
M/T. 57550 rpm
A/T: 650150 rpm (in “N” position)

adjustin_g screw§

i sgoed N\

SEF289P

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

e
Adjust base idle speed by tumning idle speed adjusting
screw.
M/T: 57550 rpm
A/T: 650250 rpm (in “N™ position}
A
1. Tum off engine and connect throttle position sensor
harness connector.
2. Erase diagnostic trouble code, 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
@
EC-33

RA

Ei

LS

: B

GL
MY

AT

RS

BT
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BASIC SERVICE PROCEDURE
Idle Speed/lgnition Timing/ldle Mixture Ratio

W (2 voeron 2 v an L Adjustment (q()';ont d)

CKPSPM (POS)  672mpm D l

Check target idie speed.

= ¢ Read idle speed in "DATA "
MONITOH"Orgode with CONSULT. |~

@ & Check idle speed.
HECORD M/T: 625+50 rpm e N
SEF588Q AJT: 70050 rpm (in “N" position)
OK i NG

% MONTOR % No FalL [] : Check IACV-AAC valve and replace if neces-

CKPSeRPM (POS)  2000rpm sary.
FR 02 MNTR-B1 RICH +

FR 02 -
02 MNTR-B2 RICH Check IACV-AAC valve harness and repair if
necessary.

Check ECM function® by substituting another

[ RECORD known good ECM.

SEF589Q

* ECM m?y be the
cause of a
problem, but this is

] rarely the case.

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

=™ 1. See "FR 02 MNTR-B1” and "FR
=] Q2 MNTR-B2” in "Data monitor™
mode.

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

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

1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH |NG
I / —LEAN — RICH EE——a O
CR
~ - @ 1. Set “Front heated oxygen sensar

SEF957D|

=]

monitor" in the Diagnostic Test
—_ —_ ode |l
CHECK (See page EC-51.)
~ ~ 2. Run engine at about 2,000 pm for
/ \ about 2 minutes under no-load.
| 3. Maintain engine at 2,000 rpm under
no-lcad. Check that the malfunction
indicator lamp comes ON more
than 5 times during 10 seconds, for
SEF051P each bank.
J'OK
N

D

E

- EC-34



BASIC SERVICE PROCEDURE

Front healed oxygen sensor
harness connector
DISCUHNECT
MEF031DA
lp]-._
([_Ecn 1= CONNECTDR] HS.

DISCONNECT

0l ®
f

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

l

Check front heated oxygen sensor harnesses:

1. Turn off engine and disconnect battery ground
cable.

2. Disconnect ECM SMJ hamess connector from ECM.

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

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

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

Continuity eXists e OK
Continuity does not exist.........irerciieee NG

oK NG

Repair or replace harness,

h 4

[ Ecn F—fﬁowscrmﬂ[

T DISCONNECT

€)

7] @

Connect ECM SMJ harness connector to ECM.

OlP y

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

WY

SEF251P
macrwvetestm U
COQOLANT TEMP 5°C
czzzoommmr MONITOR =========:
CMPS»RPM (POS) 1175rpm
INJ PULSE-B2 2.7msec
INJ PULSE-B1 2.7msec
ING TIMING 10BTDC

]
[Qul[_uP_ ] DWN JiQd] e

115

AE®

Engine coolant temperature
sensor harness connector

@ 1. Disconnect engine coclant temperature sen-
sor harmess connector.

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

3. Connect battery ground cable.

Q; v

Start engine and warm it up until water temperature
indicator points t6 middle of gauge.
{Be sure to start engine after installing 4.4 k&2 resistor.}

4.4k O resistor SEF932QA

'

®

EC-35

EM

LG

A

EL
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Q Adjustment (Cont’d)
e P
kl‘_), R} l
Race engine two or three times under no-load, then run

120 270

engine at idle speed.

Check “CO"%.

SEF246F

Idle CO: 2.2% - 10.8% (with engine running smoothly)

After checking CO%,
=2 Touch “BACK".

o

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

NG OK
SEF248F y

Replace front heated oxygen sensor.

y

1. See "FR 02 MNTR-B1” and “FR 02

MNTR-B2” in “Data monitor” mode.
BACK
<::I r:'> ﬁ @ 2. Maintain engine at 2,000 rpm under

wooe | LGHT | LioHT t 1 ENTER 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 cycle: RICH — LEAN - RICH
SEF913) 2 cycles: RICH -3 LEAN — RICH
—LEAN — RICH
% MONITOR % NO FalL ] OR
1. Set “Front heated oxygen sensor
CKPS*RPM (POS) 2000rpm @ monitor” in the Diagnostic Test Mede Il
FR 02 MNTR-B1 BICH {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.

FR O2 MNTR-B2 RICH

NG _ OK

[ RECORD |

SEF5910Q)

SEF957D)

206 EC-36



BASIC SERVICE PROCEDURE

Idle Speed/Iignition Timing/Idle Mixture Ratio

Adjustment (ant’d)

}

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

- A
Check fuel pressure regulator.
(See page EC-26.)
SEFO51P =M

r

Check mass air flow sensor and its circuit. [L@
Refer to TROUBLE DIAGNOSIS FOR DTC P0100.
(See page EC-103.)

4
Check injector and its circuit.

Refer to TROUBLE DIAGNOS!IS FOR NON-DE-
TECTABLE ITEMS.

(See page EC-352.)

Clean or replace if necessary. Gl

h 4 MT

Check engine coolant temperature sensor and its
circuit. Refer to TROUBLE DIAGNOSIS FOR DTC
PO115, PO125. AT
{See pages EC-122, 132.)

y FA

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

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

ST
RS

[2)
[=)

EC-37 07



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The ECM (ECCS control module) has an on board diagnostic system, which detects engine system malfunc-
tions related to sensors or actuators. The ECM also has a memory function which detects various emission-
related diagnostic information. This includes:

e Diagnostic Trouble Code (DTC) .t i i e Mode 3 of SAE J1979
® Freeze Frame data@.. ... e re s e e e b Mode 2 of SAE J1979
e System Readiness Test (SRT) code ... e Cen e ———— Mode 1 of SAE J1979
e st Trip Diagnostic Trouble Code (18t Trp DTC) ., Mode 7 of SAE J1979
e 1st Trip Freeze Frame data
¢ Testvalues and Test Bmits ... e Mode 6 of SAE J1979
These data can be verified using procedures listed in the table below.

pTC 1st trip DTC Freeze Frame Ist trip Freeze SRHT code Test value

data Frame data

Diagnostic test
mode Il {Self- .
diagnostic O o
results)
CONSULT O O ®) O O O
GST O o2 O O O

*1; When DTC and 1st trip DTC simuitaneously 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 maifunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer to EC-81.).

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

MIL DTC 1st trip DTC
liems 1st trip 2nd trip st trip 2nd trip 1st trip 2nd trip
Blinking Lighting up | lighting up | displaying | displaying | displaying | displaying

Misfire {Possible three way calalyst

damage}

— DTC: PD300 - PO306 (0701, X X X

0603 - 0608) is being detected

Misfire (Possible three way catalyst

damage)

-— DTC: P030C - 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-81.) X X" X1

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 self-diagnostic
result obtained after the ECM memory is cleared. When the self-diagnosis results in “NG” for the 1st trip, the

ERASE|{ PRINT |[FFdatal

SEF218T

- EC-39

1st trip DTC is stored in the ECM memory. if the self-diagnosis results in "OK" for the 2nd trip, the 1st trip ]

DTC will be cleared from the ECM memory. If, on the other hand, the self-diagnosis resulis in “NG” for the

2nd trip, both the DTC and the 1st trip DTC will be stored in the ECM memory and the MIL will illuminate. In

other words, the DTC is stored in the ECM memeory and the MIL illuminates when the self-diagnosis resulis MA

in “NG” in two consecutive trips. If a non-diagnostic operation (For example: Driving pattern A. Refer to EC-54.)

is performed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored in the ECM memory.

For items whose diagnosis results in “NG" after only one trip {the MIL illuminates}), both the DTC and the 1st

trip DTC will be stored in the ECM memory. El

The 1st trip DTC, along with the DTC, is cleared from the ECM memory in a method outlined later. {Refer to

EC-48.) For items whose 1st trip DTCs are disptayed, refer {o EC-46. These items are prescribed by legal

regulations to continuously monitored system/components. However, other items also can be displayed on the 10

CONSULT screen or with the ECM set in Diagnostic Test Mode |l (Self-diagnostic resuits).

1st trip DTC detection is performed without causing the MIL to light up. This does not warn the driver of a

problem. Also, the result of the 1st trip DTC detection does not bring the vehicle owner any disadvantage when

the vehicle is taken in for the 1/M test. When the tst trip DTC is detected, Nissan first clears it and then tries

to perform “DTC confirmation procedure” or "Overall function check” to analyze the problem. If the problem

is duplicated, Nissan determines the problem as a malfunctioning ifem, reguiring repair. B

The 1st trip DTC is specified in Mode 7 of SAE J1979.

How to read DTC and 1st trip DTC €L

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 1l (Self-Diagnostic
Results) Examples: 0101, 0201, 1003, 1104, etc. M
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Secan Tocl) Examples: P0340, P1320, PO705, P0750, etc. )
These DTCs are prescribed by SAE J2012. AT
(CONSULT also displays the malfunctioning component or system.)

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

o Output of the diagnostic trouble code indicates that the indicated circuit has a malfunction. IFA
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. A
CONSULT can identify them as shown below. Therefore, using CONSULT (if available) is recom-
mended. _

A sample of CONSULT display for DTC is shown at left. DTC or 1st g
B seLr-DiaG resuits 1 [ trip DTC of a malfunction is displayed in SELF-DHAGNOSTIC
RESULTS mode of CONSULT. Time data indicates how many
FAILURE DETECTED TIME times the vehicle was driven after the last detection of a DTC. 87
IACV-AAC VALVE o If the DTC is being detected currently, the time data will be “0".
[PO505]
RS
Ef)
[ERASE|[PRINT |[FFdata|
SEF215T
If a 1st trip DTC is stored in the ECM, the time data will be “[1t]". A
R stLF-DiaG REsuLTs B D
FAILUHE DETECTED TIME EL
IACV-AAC VALVE [11]
[PO505]
B4
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
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 cooiant 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 no prior-
ity for 1st trip freeze frame data and it is updated each time a different 1st irip 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 freéze frame data can be stored in the ECM. The ECM has the fol-

lowing priorities to update the data.

‘Priority ltems
Freeze frame data Misfire — DTC: PG300 - PO306 (0701, 0603 - 0608)
1 Fuel Injection System Function — DTC: PO171 (0115), PO172 (0114), P0174 (0209), PO175
{0210)
2 Except the above items (Includes A/T related items}
3 1sl trip freeze frame data

For example, the EGR malfunction (Priority: 2) was detected and the freeze frame data was stored in the fst
trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data will be updated
from the EGR malfunction to the misfire. If data already stored in the ECM memory and data which occurs
later have the same priority, the preceding freeze frame data remains unchanged in the ECM memory. 1st trip
freeze frame data is replaced by the most recent data. Both the freeze frame data and 1st trip freeze frame
data are cleared from the ECM memory, along with DTC using procedures explained later. (Refer to EC-48.)

SYSTEM READINESS TEST (SRT) CODE _

System Readiness Test (SRT) code indicates whether the self-diagnostic tests for non-continuously monitored
items have been completed or not.

Inspection/Maintenance (/M) tests of the on board diagnostic (OBD) 1l system may become the legal 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.
SRT 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
table below lists the five SRT items (9 diagnoses) for the ECCS used in A32 models.

SRT items Self-diagnostic test items

Catalyst monitoring & Three way catalyst function P0420 {0702)

e EVAP control system {Small Leak) P0440 {0705)

& EVAP control system purge flow monitoring P1447 (0111}
® Front heated oxygen sensor P0O130 (0503), P0150 {(0303)

EVAP system monitoring

Oxygen sensar monitoring e Rear heated oxygen sensor PO136 (0707), P0156 (0708)
Oxygen sensor heater monitoring ® Front heated oxygen sensor heater P0O135 (0901), PO155 {1001)
& Rear heated oxygen sensor heater PO141 (0902), PO161 {1002)
EGR system monitoring ® EGR function P0400 (0.302)
. » EGRC-BPT valve function P0402 {(0306)

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

EC-40
210 '



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)

How to display SRT code

1. Selecting “SRT” in “SRT-OBD TEST VALUE"” mode with CONSULT
= For items whose SRT codes are set, a “CMPLT" is displayed on the CONSULT screen; for items whose

SRT codes are not set, “INCMP" is displayed. ‘ @l
@ 2. Selecting Mode 1 with GST (Generic Scan Tool)
[l
EM
A sample of CONSULT display for SRT code is shown at left.
@  sAT | L] “INCMP” means the self-diagnosis is incomplete and SRT is not [ ¢
' set. "CMPLT” means the self-diagnosis is complete and SRT is set.
CATALYST INCMP
EVAP SYSTEM  INCMP EC
02 SENSOR INCMP
02 SEN HEATER  CMPLT
EGRSYSTEM  INCMP EE
I PRINT | Gl
SEF214T]
How to set SRT code
(¥

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 a7
two times or more to set all SRT codes.
A
BR

8T

BT

HA

EL
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(Cont’d)
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Emission-related Diagnostic Information

(Cont’d)

*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 untit vehicle speed is 90 km/h (56 MPH)
again.

*2. Operate the vehicle in the following driving pattem.

TV T P—
(30 - 35 MPH) '

0 kmth ot

O MPH)  f10s i10s! 208

SEF4145

*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.

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

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

*: Normal conditions refer to the following:

Sea level

Flat road

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

Diagnosis is performed as quickly as possible under normal

conditions.

Under different conditions [For example: ambient air tem-

perature is other than 20 - 30°C (68 - B6°F)], diagnosis 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 & and @ 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 @ and @& is lower than 1.4V).

Pattern 2: ® When steady-state driving is performed again
even afler 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.

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

EC-43

Suggested transmission gear position for
A/T modeis.

Set the selector lever 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
altitude areas [over 1,219 m (4,000 ft)]:

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 leve! 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 -

@l
MA
EM
1L.G
IME
CL

iy

BR
ST
&S
BY
HA
EL

s
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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 (lest value and test limit) are specified by Test ID (TID) and Component 1D (CID). These data can

be displayed on the CONSULT screen or GST.

SRT ftem Self-diagnostic
(CONSULT g TiD™ CiD*1 Test value Test [imit Display
. test item
display)
- 01H 01H Parameter 1 Max.

CATALYST Three way cata O
lyst function 03H 81H Parameter 2 “Min. 'S

EVAP control
system 05H G63H Parameter 1 Max. O

(Small leak)

EVAP SYSTEM

EVAP control

system purge 06H 83H Parameter 2 Min. O
flow monitoring
09H 04H Parameter 1 Max. O
Front heated 0AH 84H Parameter 2 Min. O
oxygen sensor OBH 04H Parameter 3 Min. @]
(Right bank) OCH 04H Parameter 4 Max. O
oDH 04H Parameter 5 Max. O
11H 05H Parameter 1 Max. O
02 SENSOR Front heated 12H B5SH Parameter 2 Mir, O
oxygen senscr 13H 05H Parameter 3 Min. O
(Left bank) 14H 0sH Parameter 4 Max. O
15H 05H Parameter 5 Max. O
19H 86H Parameter 6 Min. O
Rear heated oxy- 1AH 86H Parameter 7 Min. O
gen sensor 1BH O6H Parameter 8 Max. O
1CH 06H Parameter 9 Max, - O
EC-44
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Emission-related Diagnostic Information

(Cont’d)
SAT item Self-diagnostic
(CONSULT 9 TiD*1 CID*1 Test value Test limit Display
. test item ) @l
display) ll
Front heated 29H 08H Parameter 1 Max. O
oxygen sensor A
heater .
(Right bank) 2AH 88H Parameter 1 Min. O
5
02 SENSOR Front heated 2BH 09H Parameter 1 Max. O i
HEATER oxygen sensor
heater .
(Left bank) 2CH B83H Parameter 1 Min. O LE
Rear heated oxy- 2DH 0AH Parameter 1 Max. @)
gen sensor
heater 2EH 8AH Parameter 1 Min. O
31H 8CH Parameter 1 Min. O
32H 8CH Parameter 2 Min. O
EGR function 33H 8CH Parameter 3 Min. O
EGR SYSTEM 34H BCH Parameter 4 Min. O GL
35H OCH Parameter 5 Max. O
EGRC-BPT valve 36H OCH Parameter 6 Max. 'S MT
function 37H 8CH Parameter 7 Min. O
*1: TID and CID are hexadecimals and are shown only on GST. AT
FA
RA
BR
ST
RS
BT
A
EL
IoX
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Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
—: Not applicable
: DTC*4
(CONSUL;tesr:rseen terms) CONSULT ECMH SRT code Test value 1st trip DTC Reference page
G812
URE NDCATED | Poono osos - - - -
MASS AIR FLOW SEN PO100 0102 — — X EC-103
ABSOL PRESS SENSOR PO105 0803 — — X EC-109
INT AIR TEMP SEN PO110 0401 — —— X EC-116
COOLANT TEMP SEN PO115 0103 — — X EC-122
THRQTTLE POSI SEN PO120 0403 — — X EC-126
*COOLANT TEMP SEN PO125 0908 — — X EC-132
CLOSED LOOP-B1 P0130 0307 — — X EC-137
FRONT Q2 SENSOR-B1 P0130 0503 X X X3 EC-139
FR 02 SEN HTR-B1 PO135 0901 X X xX*3 EC-144
REAR 02 SENSOR PO136 0707 X X X3 EC-148
RR O2 SEN HTH PO141 0902 X X X3 EC-153
CLOSED LOOP-B2 PO150 0308 — — X EC-137
FRONT O2 SENSOR-B2 PO150 0303 X X X3 EC-1E8
FR G2 SEN HTR-B2 PO155 1001 X x*3 EC-164
FUEL SYS LEAN/BK1 PO171 0115 — — X EC-168
FUEL SYS RICH/BK1 PO172 0114 — — X EC-173
FUEL SYS LEAN/BK2 PO174 0210 — — X EC-178
FUEL SYS RICH/BK2 PO175 0209 — — X EC-183
TANK FUEL TEMP SENSOR PO180 0402 — — X EC-188
MULTI CYL MISFIRE P0O300 0701 — — X EC-191
CYL 1 MISFIRE PO301 0608 — —_ X EC-191
CYL 2 MISFIRE P0302 0607 — — X EC-19t
CYL 3 MISFIRE P0O303 0606 — — X EC-191
CYL 4 MISFIRE PQ304 0605 - — X EC-191
CYL 5 MISFIRE PO305 0604 - — X EC-191
CYL 6 MISFIRE P0306 0603 —_ — X EC-191
KNOCK SENSOR P0325 0304 — — X EC-195
CRANK POS SEN (POS) P0335 0802 — — X EC-198
CAM PQOS SEN (FHASE) P340 0101 — — X EC-204
EGR SYSTEM P0O400 0302 X X X3 EC-209
EGRC-BPT VALVE P0402 03086 X X X3 EC-219
TW CATALYST SYS P0420 0702 X X X*3 EC-221 -

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

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

216
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Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicable
DTC"4
(CONSUL"rtZTrSeen terms) CONSULT EOMH1 SRT code Test value 1st trip DTC Reference page @ﬂ
GS8T*2
EVAP (SMALL LEAK) P0440 0705 X X X3 EC-224
PURG CONT/V & S/V P0443 0807 —_ — X EC-232 M[Q‘\
VENT CONTROL VALVE P0O448 0903 — — X EC-240
EVAP SYS PRES SEN P0450 0704 — — X EC-245 EM
VEHICLE SPEED SEN PO500 0104 — — X EC-250
FACV-AAC VALVE PO505 0205 — — X EC-254 LE
CIL.OSED THRL POS SW P0O510 0203 — — X EC-260
AT COMM LINE POB00 — — — — EC-264
ECM POB05 0301 —_ —_ X EC-268
PARK/NEUT POSI SW PG705 1003 — -— X EC-270
INHIBITOR SWITCH PO705 1101 —_ - X AT section FE
FLUID TEMP SENSOR PO710 - 1208 - - X AT section
VHCL SPEED SEN A/T PO720 1102 — — X AT section CiL
ENGINE SPEED SIG PO725 1207 — — X AT section
A/T 15T SIGNAL PO731 1103 — — X AT saction MT
AT 2ND SIGNAL P0732 1104 — — X AT section
A/T 3RD SIGNAL PO733 1105 — — X AT section AT
A/T 4TH SIG OR TCC P0734 1106 —_— — X AT section
TOR CONV CLUTCH SV PQ740 1204 — — X AT section
AT TCC SIGNAL P0744 1no7 — — X AT section FA
LINE PRESSURE S/V P0745 1205 — — X AT section
SHIFT SOLENOID/V A PO750 1108 —_ — X AT section [ﬁﬂf_\\
SHIFT SOLENOID/V B PO755 1201 —_— — X AT section
MAP/BARO SW SOL/V P1105 1302 — — X EC-275 R
FPCM P1220 1305 — — X EC-281
iGN SIGNAL-PRIMARY P1320 0201 — — X EC-288 ST
CRANK POS SEN {REF} £1335 0407 — — X EC-296
CRANK P/S (POS) COG P1336 0905 — — X EC-301
EGRC SOLENOIDNV P1400 1005 — — X EC-307 mg
EGR TEMP SENSOR P1401 0305 — — X EC-312
VGV BYPASSHA P1441 0801 — — X EC-318 [
PURG VOLUME CONTV P1445 1008 — _— X EC-322
EVAP PURG FLOWMON P1447 0111 X X X*3 EC-329 HA
A/T DIAG COMM LINE P1605 0804 — — X EC-336
THRTL POSI SEN AT P1705 1206 — —_ X AT section
OVERRUN CLUTCH S/V P1760 1203 — - X AT section EL
*1: In Diagnostic Test Mode 1l (Self- dlagnostlc results), these numbers are controlled by NiSSAN,
*2: These numbers are prescribed by SAE J2012. E)4
*3: These are not displayed with GST.
*4: 1st trip DTC No. is the same as DTC No.
EC-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

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

@ Selecting Mode 4 with GST (Generic Scan Tool)

Changing the diagnostic test mode from Diagnostic Test Mode If to Mode | by turning the mede selector
on the ECM (Refer to EC-51.)

e If the battery terminal is disconnected, the emission-related diagnostic 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 cleared 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 DTC, but

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

How to erase DTC (With CONSULT)

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

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

Turn CONSULT “ON” and touch "A/T".

Touch “SELF-DIAG RESULTS”.

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

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS".

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

if DTCs are dispiayed for both ECM and A/T control unit, they need to be erased individuaily for both ECM
and A/T control unit.

N AON =

eNDUAWN

018 EC-48
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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. @ﬁ
[lm  seLecT sysTEM | [l secectoagmobe  [f M seLF-DiAG REsuTs B [
ENGINE [ SELF-DIAG RESULTS ) ] FAILURE DETEGTED MIA
AT | pATA MONITOR SHIFT SOLENOID/V A

|:> [ ECU PART NUMBER l:> BM

I
|
I J
I |
I |

I
|
|
|
| i
| [ ERASE | PRINT |

I
I
I
I
I
I

Turn CONSULT *ON", and touch Touch “SELF-DIAG RESULTS". 4. Touch “ERASE™. (The DTC in the
AT A/T control unit will be eraged.}
Touch ] Touch I_I
F’ BACK". BACK". FE

[l seLECTsYsTEM [lm secectomemope [ B SELF-DIAGRESULTS B [] L
I ENGINE I | worK sUPPORT | FAILURE DETECTED  TIME
[ AT | | SELF-DIAG RESULTS . J SHIFT SOLENOID/V A 0 MIT
| | > [oamamonmon [ 2> tporso)
| ] [ acTivE TEST | AT
[ ] - | SRT- OBD TEST VALUE ] "
[ | [ FuncTION TEST I ERASE |[ PRINT ][ FFdata | B
5. Touch "ENGINE". 6. Touch “SELF-DIAG RESULTS". 7. Touch "ERASE'. (The DTC in the

ECM will be erased.)

SEF372S8

How to erase DTC (With GST)

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

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

sis only to erase the DTC.) RS
3. Select Mode 4 with GST (Generic Scan Tool).
How to erase DTC (No Tools) BT

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

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

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

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

EC-49 019
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\

Malfunction indicator Iamp—j

Malfunction Indicator Lamp (MIL)

\ 1. The malfunciion indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is for
checking the blown famp.
e |f the malfunction indicator iamp does not light up, see the
WARNING LAMPS AND CHIME (BUZZER) in the EL section.
(Or see EC-378.)
2. When the engine is started, the malfunction indicator lamp

L1

2

should go off.

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

SEF275P detected an engine systern malfunction.

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

Diagnostic Test Mode |
1. BULB CHECK

2. MALFUNCTION
WARNING

Diagnostic Test Mode Il

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.
e If the MIL does not come on, check MIL circuit and ECM test

mode selector. (See next page.)

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

{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.

e “Misfire (possible three way catalyst damage)”

® “Closed loop control”

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

How 1o switch the diagnostic test (function) modes and details of the above functions are described later. (See

next page.)

220

- Diagnostic Diagnostic
Condition Test Mode | Test Mode Il
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK
Ignition switch @ RESULTS
in “ON" posi-
tion Engine '
R ) FRONT HEATED
C‘@ unring MAV"‘;:WJ ('EON OXYGEN SENSOR
@ q ] MONITCR

EC-50



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

@ = Tum ignition switch “ON".
) (Do not start engine.) NG| Check MIL circuit. NG
@ (See EC-378.) » Repair hamess or connectors.
OK @l
; : WA,
Diagnostic Test Mode | — BULB il
_ | CHECK Yes gggikszﬂa?tgfrifgﬂé?jﬂ No »| Repair or replace ECM test mode
MIL shouid come on. < counterclockwise. selector. -
OK
y . ((q D (C@ » Diagnostic Test Mode | LG
" \ — MALFUNCTION WARNING
Start engine.
NG Check MIL circuit. NG
| (See EC-378.) »| Repair harmess or connectors.
(Tumn diagnostic test mode selector on OK
ECM fully clockwise.) v OK
MIL should go off. Check ECM fail-safe. cL.
0K (See EC-81)
OK
r T
Wait at least 2 seconds. « 4
y AY
_— . FA
*1: If the selector is turned fully clockwise at this time, the emission-re-
lated diagnostic information will be erased from the backup memory
in the ECM.
{Turn diagnostic test mode selector
fully counterclockwise.}
y BR
DIAGNOSTIC TEST MODE Il C‘ D Diagnostic Test Mode |l
— SELF-DIAGNOSTIC RESULTS > » — FRONT HEATED OXYGEN SEN-
Start engine. SOR MONITOR 8T
y "1 The following emission-related diagnostic information is cleared ns
e

from the ECM memory in the mode obtained.

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 1A
y B. Test values : e
Wait at least 2 seconds 7. Others
e Switching the modes is not possible when the engine is 2
A 4 running.
e When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds. (%
The diagnosis will automatically return to Diagnostic Test
] Mode I.

¢ Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use.

EC-51
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE |—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. (Refer to WARNING LAMPS AND CHIME in EL section or see EC-378.)

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
o These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode |l (SELF-DIAGNOSTIC
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 iINDI-
CATOR LAMP.

The DTC and 1st trip DTC are displayed at the same time. If the MIL does not illuminate in diagnostic test
mode 1 {Malfunction warning), all displayed items are 1st trip DTC’s. If only one code is displayed when the
MIL illuminates in diagnostic test mode Il (SELF-DIAGNOSTIC RESULTS), it is a DTC; if two or more codes
are displayed, they may be either DTC's or 1st trip DTC’s. 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
fo read a code.

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

06 0.3 06 o2
ON ] ] : ’
OFF |
e | )
09 ' 03 2.1 08 08 21
) Unit: second
Diagnostic trouble code No. 0102 Diagnostic trouble code No. 0403 SEF2980

Example: Diagnostic trouble code No. 1003
06

T i
LoUuUUu LUy I UL

4L |

| ’
T
08 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 indicales the
two RH digits of number. For example, the malfunction indicator lamp blinks 10 times for 6 seconds (0.6 sec
x 10 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates the DTC *1003”
and refers to the malfunction of the park/neutral position switch.

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

EC-52
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

TIC TEST MODES".)

Malfunction Indicator Lamp (MIL) (Cont’d)

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

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic test mode
is changed from Diagnostic Test Mode I to Diagnostic Test Mode I. (Refer to “HOW TO SWITCH DIAGNOS-

e If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup G

memory within 24 hours.

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

MA

DIAGNOSTIC TEST MODE il—FRONT HEATED OXYGEN SENSOR MONITOR

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

MALFUNCTION INDICATOR LAMP

Fue! mixture condition in the exhaust gas

Air fuel ratio feedback control IL@
condition

ON

Lean

OFF

Rich

Closed loop system

*Remains ON or OFF

Any condition

Open loop system

*: Maintains conditions just before switching to opeh loop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode |l and warm it up cL

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 M7

2,000 rpom under no-load.

How to switch monitored sensor from left bank to right bank or vice versa AT
¢ The following procedure should be performed while the engine is running.
Turn diagnostic test mode selector on ECM fully clockwise.

1.
2. Wait at least 2 seconds. A
3. Turn diagnostic test mode selector on ECM fully counterclockwise.
[Left side — Right side]
02 02
ON 1 h BR
)
OFF f { .
1]
- v ~ 06 3p > v g
Left side T Right side
monitor Indication monitor
of change RS
Right side — Left sid
[Right side eft side] 0.2
BT
ON
.
!
OFF 2
| ( HA
- v — 0.2 26 ~— g
Right side ‘-—Im Left side
monitor of change monitor Unit: second =L,
SEF134M | ]
EC-53
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart

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

@
i)

When a matfunction 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). i another malfunclion occurs while gounting,
the counter will reset. The MIL will remain on until the vehicle is driven (in the recorded driving pattern) 3
times with no malfunction. : _

The DTC and the freeze frame data can be displayed until the vehicle is driven 40 times (except for Mis-
fire 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. 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 following conditions are met,

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)
DTC, Freeze Frame Data (no
dispiay) 80 (pattern C) 80 (pattern C) 40 (patiern A)
1st Trip DTC (clear) 1 {pattem C), *1 . 1 (pattern C}, *1 1 (patiern B)
1st Trip Freeze Frame Data

(clear)

*1, "2 1,2 1 (pattern B}

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.
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B

This driving pattern
satisfies with B but not C.

This driving pattern
satisfies with C but not B.

OBD System Operation Chart (Cont’d)

NG
Detection

NG
Detection

This driving pattern satisfies with 8 and C patterns.
Detection

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
oK

M

NG
Delection

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

<EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”

<uislued Bwalgs

lights up.

R

goes off.
Frame
Data

— st tri

<BlEf] 8lUBIY 9Z93.d

N
=
=
v

duiast) ® 910 (du 1s))>

A

3
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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
{pattern C} without the same malfunction after DTC is

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

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

cleared at the moment OK is detecied.
*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-55

any longer after vehicle is driven B0 times (paitern 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 patiern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD system.
e The B counter will reset when the malfunction is detected twice regardless of the driving pattern.
® The B counter will count up when driving pattern B is satisfied without the malfunction.
# The MIL will go off when the B counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART")
(Driving pattern C)
Driving pattern C means the vehicle operation as follows:
(1) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) +375 rpm
Calculated load value: (Calcuiated load value in the freeze frame data) x (1x0.1} [%]
Engine coolant temperature (T) condition:
& When the freeze frame data shows lower than 70°C (158°F}, “T” should be lower than 70°C (158°F).
& When the freeze frame data shows higher than or equal to 70°C {(158°F), “T” should be higher than or
equal to 70°C (158°F).
Example:
i the stored freeze frame data is as follows:
Engine speed: 850 rpm, Caiculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than = 70°C (158°F) :
The C counter will be cleared when the rmalfunction 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 aifter 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.

> 000
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OBD System Operation Chart (Cont’d)

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

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

satisfies with B but not A.

satisfies with A but not B

This driving pattern

This driving pattern

r

Detection

This driving pattern satisfies with A and B patterns.
NG

||||||||||||||||||||||||||||||||||||||||||||||||||

Detection

OK

ahicle
speed -
N
lights up

!
MIL

<usned Buangs

TN <EBIEQ BWEBl{ 6Z82IH (dul 1s1) B 010 (dl 1sl)>

HA
EL
()¢

I
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trip DTC and the 1st trip freeze frame dala 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 malifunction.
*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-

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

" (Driving pattern A)

Engine

coolant °c (OFJ'
temperature ( !
| | (1) Engine coolant temperature should go over 70°C (158°F).
|
TO(1S8) | g — e e o —m
40 {164) e Ittt B
20(68) b ——
: ra\——; (2) Engine coolant temperature should change more than 20°C
| o i ine.
f ' e o [6B°F} after starting engine
1Gb|l ON IGN OFF
1
Engine ; : . . I " N
speed | /"3’ Ignition switch should be changed from “"ON'" to "OFF "
pm : |
| | (4} Engine speed should go over 400 rpm.
' |
400 I A ———\c————-
0 f t

AEC574

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

® The DTC will not be disptayed after the A counter reaches 40.
{Driving pattern B}

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

e The B counter will be cleared when the malfunction is detected once regardless of the driving 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").
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- ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

.
s tox!

\

\- Date Iink
connector
for CONSULT

SBF326H

NISSAN

CONSULT

U

START

SuB MODE

SBRA55D

h SELECT_SYSTEM

ol

NGINE

=

I
I

SEF895K

[l

SELECTDIAGMODE [+

{ WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

[ AcTIvE TEST

| SRT- OBD TEST VALUE

[ FuncTION TEST

|
|
|
|
|
|

SEF3745

[

SELECT DIAG MODE

[ecm ParT NUMBER

SEF374Q)

CONSULT

CONSULT INSPECTION PROCEDURE

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

box cover.)

3. Twurn on ignition switch.

4. Touch “START".

5. Touch “ENGINE".

@l
WA
ER

LG
FE
GL

MIT

AT

6. Perform each diagnostic test mode according to each service B

procedure.

For further information, see the CONSULT Operation Manual.
This example shows the display when using the UE951 pro- ST
gram card. The screen differs according to the program card

used.

EC-59

RS
RIA

EL

X

229



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

DIAGNOSTIC TEST MODE

Item

WORK
SUP-
PORT

SELF-DIAGNOSTIC
RESULTS*1

FREEZE
FRAME
DATA*2

DATA
MONITOR

ACTIVE
TEST

FUNC-
TION
TEST

SRT-OBD
TEST
VALUE

Camshatft position sensor (PHASE)

Crankshaft position sensor (REF)

Crankshaft position sensor (POS)

Mass air flow sensor

Engine coolant temperature sensor

Front heated oxygen sensors

Rear heated oxygen sensor

Vehicle speed sensor

Throttle position sensor

Tank fuel temperature sensor

EVAP control system pressure sensor

Absolute pressure sensor

INPUT

EGR temperature sensor

Intake air temperature sensor

AP AR BB A B ] BV B B

Knock sensor

S A S B B Bl 2 B 2 B B
x

Ignition switch (start signal)

>

Closed throttle position switch

>

Closed throttle position (throttie posi-
tion sensor signal}

Air conditioner switch

Park/Neutral position switch

Powaer steering oil pump switch

Electricai load

Air conditioner pressure switch

Battery voltage

Injectors

XXX 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 purmp relay

>

OUTPUT

Cooling fan

>

>

EGRC-solenoid valve

Front heated oxygen sensor heaters

kg

Rear heated oxygen sensor heater

EVAP canister purge control solenoid
valve

EVAR canister vent control valve

Vacuum cut valve bypass valve

MAP/BARO switch solencid valve

FPCM

M) [

Calculated load vaiue

ORI 2 [ MBI > [ =|x

X: Applicable

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

mode only if a 1st trip DTC or DTC is detected. For detalls, refer to EC-62.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Contd)

Diagnostic test mode

Function

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

Work support following the indications on the CONSULT il
unit.
Self-diagnostic results such as 1st trip DTC, MIA
Self-diagnostic results DTCs and 1st trip freeze frame data or freeze
frame data can be read and erased quickly."1 )
Data monitor Input/Output data in the ECM can be read. EM
Diagnostic Test Mode in which CONSULT
Active test drives somg actuators apart from‘the ECMls LE
and also shifts some parameters in a speci-
fied range.
SRT-OBD test value The status of sy'ste:tm monitoring tests and the
test values/test limits can be read.
Conducted by CONSULT instead of a techni- B
Function test cian to determine whether each system is
lIOK" OI’ (ENG".
ECM part numbers ECM part numbers can be read. CL
*1 The following emission-related diagnostic information is cleared from the ECM memory in the mode
obtained. MT
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 ER
7. Others
WORK SUPPORT MODE
WORK ITEM CONDITION USAGE
THRTL POS SEN ADJ CHECK THE THROTTLE PCSITION SENSOR SIGNAL. When adjusting throttle position EBR
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING sensor initial position
THE SENSOR BODY UNDER THE FOLLOWING CONDI-
TIONS. ST
¢ [GN SW “ON”
o ENG NOT RUNNING
® ACC PEDAL NOT PRESSED RS
IACV-AAC/V ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER { When adjusting idle speed
THE FOLLOWING CONDITIONS. BT
¢ ENGINE WARMED UP el
s NO-LOAD
FUEL PRESSURE RELEASE e FUEL PUMP WILL STOP BY TOUCHING “START" When releasing fuel pressure HA
DURING IDLING. from fuel line
CRANK A FEW TIMES AFTER ENGINE STALLS.
L
D

EC-61
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

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
_item™3

Description

DIAG TROUBLE

ECCS componernt part/control system has a trouble code, it is displayed as “PXXXX". [Refer 10 “Alpha-

|
CODE
i . for D -2).
[PXXXX] betical & P No. Index for DTC {(EC-2).]
e "Fuel injection system status” at the moment a malfunction is detected is dispfayed.
FUEL SYS-B1™1 e Cne mode in the following is displayed.
“MODE 2”: Open loop due to detected system malfunction
“MODE 3": Open loop due to driving conditions (power enrichment, deceleration enrichment)
FUEL SYS-B2*1 “"MQDE 4": Closed loop - using heated oxygen sensor(s) as feedback for fuel control
“MODE 5”: Open loop - has not yet satisfied conditicn to go to closed foop
CALAD VALUE [%] ® The calculated load value at the moment a malfunction is detected is displayed.
OOLANT
:’3 Cloor [?‘F] TEMP e The engine coolant temperature at the moment a malfunction is detected is displayed.
S-FUEL TRIM-B1 [%] | ® “Short-term fuel trim” at the moment a maKunction is detected is displayed.
¢ The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel
S-FUEL TRIM-B2 [%] schedule.
L-FUEL TRIM-B1 [%¢] |® “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
L-FUEL TRIM-B2 [%] than short-term fuel trim.
ENGINE SPEED
frpm] & The engine speed at the moment a malfunction is detected is displayed.
VHCL SPEED [k . —_ o
o [mphl lkrmvh] ¢ The vehicle speed at the moment a malfunction is detected Is displayed.
ABSOL P
o ZH £SS [FfPaI @& The absolute pressure at the moment a malfunction is detected is displayed.
or [kg/cm?] or [psi]
MAP*2 [kPa] & The intake manifold absolute pressure at the moment a malfunction is detected is dispiayed.

*1: Regarding A32 model, "B1” indicates right bank and “B2” indicates feft bank.
*2: This tem 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.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE
Regarding items detected in “SELF-DIAG RESULTS" mode, refer to “DIAGNOSTIC TROUBLE CODE

INDEX" (See page EC-2).
DATA MONITOR MODE

CONSULT (Cont’d)

@l
Monitored item ECM Main
[Unit] input signals Description Remarks
signals A
CKPS-RPM Indicates the engine speed computed
(POS) [rpm] O O from the POS signal (1° signal) of the
crankshaft position sensor (POS). EM
CKPS-RPM Indicates the engine speed computed & The accuracy of detection becomes poor
{REF) [;pm] from the REF signal {120° signal) of the if engine speed drops below the idle
crankshaft position sensor {REF). rpm. LE
e 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-

whael) cogs (tooth} during engine 1 revo-
lution.

MAS AIR/FL SE V]

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

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

COOLAN TEMP/S
[°C] or [°F}

The engine coolamt 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 cooi-
ant temperature determined by the ECM
is displayed.

CL

T

FR O2 SEN-B2 [V]

FR 02 SEN-B1 [V]

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

AT

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
[RICH/LEAN]

O10 10 O O OO0

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

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

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

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

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

ST

RR 02 MNTR
[RICH/LEAN]

O O 10 000 O O] O

Display of rear heated oxygen sensor
signal:

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

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

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

RS

By

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

O

O

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

HA

NOTE:

Any monitored item that dees not match 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 (Contd)

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

BATTERY VOLT [V]

The power supply voltage of ECM is dis-
piayed.

THRTL POS SEN [V]

@,
O

The throttle position sensor signal volt-
age is displayed.

TANK F/TMP SE [°C)
or [°F]

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

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]
or [°F}

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

START SIGNAL

Indicates [ON/OFF] condition from the

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

[ON/OFF] O O starler signal. played regardless of the starter signal.
CLSD THL/P SW ¢ Indicates [ON/OFF] condition from the
[ON/OFF] throttle position sensor signal.
AIR COND 8IG ¢ Indicates [ON/OFF] condition of the air
[ON/OFF] O O conditioner switch as determined by the
air conditioner signal.
P/N POSI SW : e Indicates [ON/OFF] condition from the
[ON/OFF]) park/neutral position switch signal.
PW/ST SIGNAL o [ON/OFF] condition of the power steering
[ON/OFF] oil pressure switch determined by the
power steering oil pressure signal is indi-
cated.
LOAD SIGNAL & Indicates {ON/OFF] condition from the
[ON/OFF] electrical load signal and/or lighting
switch.
O O ON ... rear defogger is operating and/or
lighting switch is on.
OFF ... rear defogger is not operating
and fighting switch is not on.
IGNITION SW # Indicates [ON/OFF] condition from igni-
[ON/OFF] 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 to the input signals.

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

IACV-AAC/V [step]

OO0

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

PURG VOL C/V [step]

Indicates the EVAP canister purge vol-
ume control valve computed by the
engine contrel medufe 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 ... ldle condition

TRVL ... Driving condition

A/F ALPHA-B2 (%]

AT _PHA-B [%]

® 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.

® This dala also includes the data for the
air-fuel ratio tearning control,
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CONSULT (Contd)

Monitored itern ECM Main
[Uinit] input si ﬁals Description Remarks
signals g

EVAP- 8YS PRES [V]

The signal voltage of EVAP control sys-

tem pressure sensor is displayed. @l
AIR COND RLY The air conditioner relay control condition
[ON/OFF] (determined by ECM according to the

input signal} is indicated. A
FUEL PUMP RLY Indicates the fuel pump relay control
[ON/QFF] condition delermined by ECM according

1o the input signals. -
COOLING FAN The contral condition of the cooling fan =

[HILOW/OFF]

(determined by ECM according to the
input signal) is indicated.

HI ... High speed operation

LOW ... Low speed operation

OFF ... Stop

EGRC SOL/V
[ON/OFF]

The controd condition of the EGRC-sole-
noid vaive (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 CONT/V
[ON/OFF]

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

ON ... Closed

OFF ... Open

CL

FR 02 SEN HTR-B1
[ON/OFF]

FR O2 SEN HTR-B2
[ON/OFF]

RR 02 SEN HEATER
[ON/OFF}

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

AT

(A

VC/V BYPASS/V
[ON/OFF]

The control condition of the vacuum cut
valve bypass valve (determined by ECM
according fo the input signal) is indi-
cated.

ON ... Open

OFF ... Closed

BR

PURG CONT S/
[ON/OFF]

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

ON ... Canister purge is operational
OFF ... Cantister purge operation is cut-
oft

ST

CAL/LD VALUE [%]

"Caleulated load value” indicates the
value of the current airflow divided by
peak airflow.

ABSOL TH-P/S [%]

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

MASS AIRFLOW
fgrm/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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CONSULT (Cont’d)

Monitored item ECM Main
[kinit] input signals Description Remarks
signals | 519

FPCM [RI/LOW]

The control condition of the fuel pump
control module (FPCM) (determined by
ECM according to the input signal} is
indicated,

HI ... High amount of fuel flow

LOW ... Low amount of fuel flow

MAP/BARO SW/V
[MAP/BARO]

The contro! condition of the MAP/BARD
switch solenoid valve {determined by
ECM according to the input signal) is
indicated.

MAP ... Intake manifold absolute pres-
sure

BARO ... Barometric pressure

ABSOL PRES/SE [V]

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

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

{msec] or [Hz] or [%]

measured by the pulse probe.

be measured.

» Figures with “#"s are temporary ones.

They are the same figures as an actual
piece of data which was just previcusly
measured.
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CONSULT {(Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original trouble
condition

Change the amount of fuel injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors
Front heated oxygen sensor

Engine: After warming up, idle the

IACV-AACH engine. Engine speed changes according to the |  Harness and connector
OPENING & Change the IACV-AAC valve opening | opening step. ® |IACV-AAC valve MIA
step using CONSLULT.
e Engine: Retumn to the ariginal trouble
ENG COOLANT condition If trouble symptom disappears, see : gsr?ﬁigggﬁo tr:::d?;ture sensor EM
TEMP ® Change the engine coolant CHECK {TEM. . Fugl injeotors pe

temperature using CONSULT.

IGNITION TIMING

Engine: Retum to the original trouble
condition

Timing light: Set

Retard the ignition timing using
CONSULT.

I trouble symptom disappears, see
CHECK iTEM.

L

Camshaft position sensor (PHASE)
Crankshaft position sensor (REF)
Crankshaft position sensor (POS)

LG

® Engine: After warming up, idle the & Hamess and connector
engine. & Compression
® A/C switch “"OFF” . : ® |njectors
POWER BALANCE | o Shift lever “N* Engine runs rough or dies. e Power transistor e
& Cut oft each injector signal one ata ® Spark plugs
time using CONSULT. & Ignition coils

& Ignition switch: ON
COOLING FAN ® Tum the cooling fan “ON" and “OFF” | Coocling fan moves and stops. : gﬁgf,-?,zsf:ﬁdmﬁgrem @!L.
using CONSULT.
* |gnition switch: ON (Engine stopped)
e Turn the fuel pump relay “ON" and Fuel pump relay makes the operating & Harness and connector
FUEL PUMP RELAY | © .ofp» ising CONSULT and listen to | sound. o Fuel pump relay i
operating sound.
e Ignition switch: ON
EGRC SOLENOID e Tum solenoid valve "ON” and “OFF" | Solenoid valve makes an operating & Harness and connector AT
VALVE with the CONSULT and listen to . sound. ® Solenoid valve
operating sound.
SELF-LEARNING # |n this test, the coefficient of self-leaming control mixture ratio returns to the original coefficient by touching “CLEAR" on the FA
CONT screen. :
* Engine: After warming up, run engine
at idle speed.
ENGINE ® Gear pasition: “D” range {Vehicle Body vibration changes according to the | & Harness and connector
MOUNTING stopped) front engine mounting condition. ® Front engine mounting
o Tum front engine mounting “IDLE”
and “TRAVEL" with the CONSULT. BR
[B)

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 CONSULT.

Engine speed changes according to the
opening step.

# Harness ang connector
o EVAP canister purge volume control

valve

EVAP canister purge control solenoid

& Start engine. Ny
. valve makes an operating sound. ® Harness and connector B
& Turn the EVAP canister purge control ; . ; . B
PURG GONT SV solenoid valve “ON” and “OFF" using Check vacuumn signal for EVAP canister | « EVAP canister purge control solenoid
CONSULT and listen for operating purge control valve. valve
sound VG ON ... Vacuum exists. ® Vacuum hose
’ VC OFF ... Vacuum does not exist. T
e |gnition switch: ON
(Engine stopped)
& Tumn the MAP/BARQO switch solenoid | MAP/BARC switch solenoid vaive makes | ® Harness and connector
MAP/BARO SW/V valve between “MAP” and “BARO” an operating sound. » MAP/BARO swilch solenoid valve H/A
using CONSLULT and fisten for
operating sound.
® Slart engine. p " =
#® Turn the FPCM between "LOW” and cigr?hgsDaHs chlg?;s?f CONSULT # Hamess and connector EIL
FPCM “HI" using CONSULT and check that Al gA rox. OV ' ¢ FPCM
“FPCM DR VOLT” of CONSULT Low pg ox BIV e Dropping resistor
changes. - APPIOX. S B2

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
FUNC,TT!::, TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
« Ignition switch: ON
SELF-DIAG {Engine stopped} N
RESULTS o Displays the results of on board Objactive system
diagnostic system.
* Ignition switch: ON @ Harness and conneclor
(Engine stopped) Throttle valve: OFF  Throttle position sensor (Closed
e Throttle position sensor circuit is | gpened throtile position)
CLOSED THROTTLE Lesct’ec: whzr} t::rotl::e[;iEopened @ Throttle position sensor {Closed
POSI ne close u y-( . throttle position} adjustment
POSITION" is the test item name « Throttie link
for the vehicles in which idle is | Throttle valve: rotte linkage
selected by throttle position closed ON ® Verify operation in DATA
Sef:or) Y pos MONITOR mode.
e Harness and connector
® |gnition switch: ON o Throttle position sensor
. Range ({Throttle i,
THROTTLE POS] (Engine SIOPPEd) o valve fully opened | More than ¢ Th.r ottle position sensor
& Throttle position sensor circuit is adjustment
SEN CKT ) — Throttle valve | 3.0V i
tested when throttle is opened fully closed) # Throttie linkage
and closad fully. y o Verify operation in DATA
MONITOR mode.
® Ignition switch: ON Out of NP # Harness and connector
PARK/NEUT POSI {Engine stopped) positions OFF # Neutral position switch ar Inhibitor
SW CKT ® [nhibitor/Neutral position switch switch
circuit is tested when shift lever is in N/P positions | ON # Linkage or Inhibitor switch

manipulated.

adjustment

® |gnition switch: ON
(Engine stopped)

® Harness and connector
« Fuel pump

FUEL PUMP ® Fuel pump circuit is tested by There is pressure pulsation on e Fuel pump rela
CIRCUIT checking the pulsation in fuel the fuel feed hose. pump relay
. e Fuel filter clogging
pressure when fuel tube is
. o Fuel level
pinched.
® [gnition switch: ON
EGRC SOV {Engine stoppgd) o The sq]enmd valve makes an e Haress and connector
# EGRC-solenoid valve circuit is operating sound every 3 .
CIRCUIT . . ) ® EGRC-solenoid valve
- tested by checking solenoid valve [seconds.
operaling noise.
* Ignition switch: ON ® Harness and connector
COOLING FAN (Engine stopped) The cooling fan rotates and e Cooling fan mator
CIRCUIT e Cooling fan circuit is tested when | stops every 3 seconds. 9

cooling fan is rotated.

* Cooling fan relay
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CONSULT (Contd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM {REMEDY)

START SIGNAL
CIRCUIT

® |gnition switch: ON —» START

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

Start signal: OFF — ON

e Harness and connector
& ignition switch

PW/ST SIGNAL
CIRCUIT

& Ignition switch: ON
{Engine running)

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

Locked position ON

Neutrat position OFF

e Harness and connector
e Power steering oil pressure switch
¢ Power steering oil pump

VEHICLE SPEED
SEN CKT

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

Vehicle speed sensor input
signal is greater than 4 km/h
(2 MPH)

¢ Harness and connector
® Vehicle speed sensor
# Electric speedometer

IGN TIMING ADJ

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

The timing light indicates the
same value on the screen.

o Camshaft position sensor
(PHASE)

e Crankshafl position sensor {REF)

& Crankshaft position sensor (POS)

MIXTURE RATIO
TEST

& Air-fuel ratio feedback circuit
{injection system, ignition system,
vacuurn systern, efc.) is tested by
examining the front heated oxy-
gen sensor output at 2,000 rpm
under non-loaded state.

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

e INJECTION SYS (Injector, fuel
pressure regulator, harness or
connector)

o IGNITION SYS (Spark plug,
power transistor, ignition coil, har-
ness or connector)

& VACUUM SYS (intake air leaks)

¢ Front heated oxygen sensor cir-
cuit

¢ Front heated oxygen sensor
operation

® Fuel pressure high or low

* Mass air flow sensor

POWER BALANCE

e After warming up, idle the engine.
¢ Injector operation of each cylinder
is stopped one after ancther, and
resultant change in engine rota-
tion is examined to evatluate com-

bustion of each cylinder. {This is
only displayed for models where a
sequential multiport fuel injection
system is used.)

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

® Injector circuit {Injector, hamess or
connector)

# Ignition circuit (Spark plug, power
transistor, ignition coil, haress or
connector)

« Compression

@ Valve timing

IACV-AACHV
SYSTEM

# After warming up, idle the engine.
IACV-AAC valve system is tested
by detecting change in engine
speed when IACV-AAC valve
opening is changed to 1 step, 25
steps and 102 steps.

Difference in engine speed is
greater than 150 rpm between
when valve opening is at 102
sleps and at 25 steps,

® Harness and conhnector

® |ACV-AAC valve

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

e JAS (ldle adjusting screw) adjust-
ment

EC-69
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’'d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

EVAP (SMALL LEAK}

e After warming up, idle the engine
ete.

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

leak.

e EVAP control system has no

& EVAF control system oper-
ates properly.

e Incerrect fuel tank vacuuim relief
valve

® Incorrect fuel filler cap used

® Fuel filler cap remains open or
fails to close.

& Foreign matter caught in fuel filler
cap.

# L eak is in line between intake
manifold and EVAP canister purge
control valve.

e Foreign matter caught in EVAP
canister vent control valve,

e EVAP canister or fuel tank leaks

e EVAP purge line tube leaks

* EVAP purge line rubber tube bent.

e Obstructed or bent rubber tube to
EVAP control system pressure
sensor

e EVAP canister purge contro! valve

& EVAP canister purge volume con-
trol valve

& EVAP canister purge control sole-
noid valve

® Absolute pressure sensor

= Tank fuel temperature sensor

¢ MAP/BARO switch solenoid valve

e Obstructed or bent rubber tube to
MAPR/BARO switch solenoid valve
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CONSULT (Cont’d)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE

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

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

In other words, DTC and malfuncticn item will be displayed at the moment the malfunction is detected
by ECM. -
DATA MONITOR can be petformed continuously until a malfunction is detected. However, DATA MONI-
TOR cannot continue any longer after the malfunction detection.

2. "MANU TRIG" (Manual trigger):

o DTC and malfunction item will not be displayed automatically on CONSULT screen even though a mai-
function is detected by ECM.

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

o While trying to detect the DTC by performing the "DTC CONFIRMATION PROCEDURE", be sure to
select to “"DATA MONITOR (AUTO TRIG)” mode. You can confirm the malfunction at the moment it is
detecied.

¢ 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 will be displayed. (Refer to Gl section, “Incident Simulation Tests” in "HOW TO PERFORM
EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”.)

2. "MANU TRIG”

o [f the malfunction is displayed as soon as “DATA MONITOR" is selected, reset CONSULT to “MANU
TRIG". By selecting “MANU TRIG" you can monitor and store the data. The data can be utilized for
further diagnesis, such as a comparison with the value for the normai operating condition.

|l secect monmor imtem | [y seT recomoinacono | [ seT Recomomnacono |

o e | VORI R wavo o |
I I
I I
I I
I I

SELECTION FROM MENU

I |
I |
I |
I |
I |

sETTING || START

I |

“SETTING” “AUTO TRIG" “MANU TRIG"

A malfunction can be A malfunction can not be

displayed on “DATA displayed on “DATA

MCNITCR" screen MONITOR" screen

automatically if detected. automatically even if

detscted.
SEF529Q
EC-71
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample

SEF139P

/ L
Data link

connectar for GST

SEF302Q

VTX GENERIC GBD NI
PROGRAM CARD
RELEASE B: 11/04/94

Press [ENTER]

Sample screen* SEF321Q

OBD Il FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

F4: CLEAR DIAG INFO
F5: O2 TEST RESULTS
F7: ON BOARD TESTS
F8: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen* SEF416S

242

Generic Scan Tool (GST)

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

1509141 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 orin

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

shown.)

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

For further information, see the GST Qperation Manual of the

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

FUNCTION
Diagnostic test mode Function
. : o i - o
MODE 1 READINESS TESTS Thts mede gains accgs‘s th current emission-related data values Pncludlng.; analog
inputs and outputs, digital inputs and outputs, and system status information. Gl
This mode gains access to emission-related data value which were stored by ECM
MODE 2 (FREEZE DATA) during the freeze frame. [For details, refer o "Freeze Frame Data” (EC-62).]
This mode gains access to emission-related power train trouble codes which were B2
MODE 3 DTCs
stored by ECM.
This mode can clear all emission-related diagnostic information. This includes: EM
® Clear number of diagnostic trouble codes (MODE 1}
® Clear diagnostic trouble codes (MODE 3}
e Clear trouble code for freeze frame data (MODE 1) L
MODE 4 CLEAR DIAG INFO # Clear freeze frame data (MODE 2) G
e Clear heated oxygen sensor test data (MODE 5)
¢ Heset status of system monitoring test (MODE 1)
e Clear on beard moenitoring test results (MODE 6 and 7)
i i itoring test
MODE 5 (02 TEST RESULTS) This mode gains access to the on board heated oxygen sensor monitoring tesl
results.
MODE 6 (ON BOARD TESTS) This .mode accesses the results of on lboard dlagno‘stic monitoring tests of specific
components/systems that are not continuously monitored. cL
This mode enables the off board test drive to obtain test resulis for emission-related
MODE 7 (ON BOARD TESTS) powertrain componenis/systems that are continuously monitored during normal driv-
ing conditions. MT
AT
(A
AR
ST
RS
BT
(1A
EL
IOX
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TROUBLE DIAGNOSIS — General Description

Sensors

Actuators

o

MEFO36D

SEF233G

SEF234G

244

Introduction

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

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

A visual check only may not find the cause of the problems. A road
test with CONSULT (or GST) or a circuit tester connected should
be performed. Follow the “Work Flow” on the next page. :
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-75 should be used.

Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electronically
controlled engine vehicle,
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TROUBLE DIAGNOSIS — General Description

Diagnostic Worksheet

KEY POINTS There are many operating conditions that lead to the malfunctions
of engine components.
WHAT ... Vehicle & engine model A good knowledge of such conditions can make trouble-shooting
WHEN ..., Date, Frequencies faster and more accurate. G
WHERE..... Road conditions In general, each customer may feel differently about a given prob-
HOW .. Operating conditions, lem. it is important to fully understand the symptoms or conditions
Weather conditions, for a customer complaint. VA
Symptoms Utilize a diagnostic worksheet like the one shown below in order to
organize all the information for troubleshooting.
SEF907L EW
WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN LG
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
O Impossible to start O No combustion O Partial combustion
- O Partial combustion affected by throttle position
L Startability O Partial combustion NOT affected by throttle position
1 Possible but hard to start O Others [ ]
, 0 No fast idle 01 Unstable O High idle O Low idle GL
1 Idling
O Others | ]
Symptoms
[ Stumble [J Surge 1 Knock O Lack of power T
[ Driveability 1 intake backfire O Exhaust backfire
O Cthers | 1
[ At the time of start [ While idling AT
O Engine stall 1 While accelerating {J White decelerating
3 Just after stopping O While loading
[=
. O Just after delivery [0 Recently FA
Incident oceurrence ) . .
7 In the morning [ At night O In the daytime
Frequency [ All the time 1 Under certain conditions [0 Sometimes RA
Weather conditions O Not affected
Weather O Fine ] Raining ) Snowing 0 Others | 1 BR
Temperature O Hot {0 Warm O Cool O Cold O Humid °F
1 Cold {1 During warm-up [ After warm-up 87
Engine conditions Engine speed l , i , i L | | |
0 2,000 4,000 6,000 8,000 rpm BS
Road conditions {1 In town 0O In suburbs 1 Highway ) Oft road (up/down)
O Not affected BT
[T At starting 1 While idling {1 At racing
1 While accelerating 1 While eruising
Driving conditions {1 While decelerating [ While tuming (RH/LH) HA
Vehicle speed L 1 o 1 ¢ ) a1 11 ]
0 10 20 30 40 50 60 MPH EL
Malfunction indicator lamp 3 Turned on 0 Not turned on IBX

EC-75
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TROUBLE DIAGNOSIS — General Description

Work Flow

CHECK IN

A 4

Listen to customer complaints. (Get symptoms.)

................................................. STEP I
r
Check, print out (write down) and clear Diagnostic Trouble Code (DTC) and Freeze
Frame Data {Pre-check). It DTC is not available even if MIL lights up, check ECM  [rrorreremrmsmmmmmmsssersnse e STEP It
fail-safe. (See EC-81.)
Symptoms collected Ne symptoms, except MIL
lights up or Maifunction
Code exists at STEP Il
Y
Verify the symptom by driving in the condition the cus- *q
tomer described_ ............................................................................................ STEP ”l
Nomal Code Maifunction Code
(at STEP I) (at STEP 1)
¥ 4
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”. oo 1 e1ERP IV
r
N ChOOSB the appropnate acﬁon- ........................................... STEP V
» *2
Malfunction Code (at STEP Il or IV) Normal Code (at both STEP Il and IV)
4
BASIC INSPECTION
SYMPTOM BASIS (at STEP | or 1)
............................................................... »
v
Perform inspections =]
according to Symptom
Matrix Chart.
v ¥
TROUBLE DIAGNOSIS FOR DTC PXXXX. STEP VI
v
REPAIR/REPLACE
F
NG| FINAL CHECK
Caonfirm that the incident is completely fixed by performing BASIC INSPECTION and STEP VI

DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK]).
Then, erase the unnecessary (already fixed) DTCs in ECM and A/T control unit.

CK
4

CHECK OUT

*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 POWER SUPPLY, EC-98).
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Description for Work Flow

STEP

DESCRIPTION

STEP1

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

STEP Il

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

Study the relationship between the cause, specilied by DTC, and the symptom described by the cusiomer. (The
“Symptom Matrix Chart” will be useful. See page EC-82.)

STEP Il

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

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

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

If the malfunction code is detected, skip STEP IV 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 DTC and freeze frame data by using CONSULT or Generic Scan Toeol.
During the 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 DTC cannot be displayed by this check, however, this simplified “check” is an effective alternative.
The "NG” result of the "OVERALL FUNCTION CHECK" is the same as the DTC detection.

STEP V

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

If the matfunction 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-82.)

STEP VI

{dentify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose conneclors or wiring damage using (iracing} “Harness Layouts™.

Gently shake the related connectors, components or wiring harness with CONSULT set in “DATA MONITOR
{AUTO TRIG)' mode.

Check the voltage of the related ECM terminals or monitor the cutput data from the related sensors with CON-
SULT. Refer to EC-85.

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.

STEP Vil

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.
PQO00 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) DTC in ECM and
A/T control unit. {Reler to EC-46.)

EC-77
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Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;

& Headlamp switch is OFF,

¢ Air conditioner switch is OFF,
¢ Rear defogger switch is OFF,
®

BEFORE STARTING

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

. 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,
and cuts

4

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)

\ A

Warm up engine sufficiently.

v

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

’_CH ECK IGNITION TIMING.

NG

Check camshaft position

1. Disconnect throttle position sensor har-
ness connector.
2. Check ignition timing at idle using tim-
ing light. (Refer to EC-29.}
Ignition timing™:
15°+2° BTDC

J, oK
(Go to (® on next page.)

EC-78

h 4

sensor (PHASE) (EC-204),
crankshaft position sensor
(REF) (EC-296}, and
crankshaft position sensor
(POS) (EC-198).

* Only check ignition timing as
the timing is not adjustable.



TROUBLE DIAGNOSIS — General Description
Basic Inspection (Cont’d)

D] ®
% MONITOR ¥ NoFaL [ D .
= 13
THRTL POS SEN 1.2V CHECK CLOSED THROTTLE POSITION NG> Adjust continuity signal by
ENGINE SPEED 950rpm SWITCI;I I[éLF Ft‘og}}'lotl;l_l “DATA rotating bthéottle position
. Selec , then sensor body.
CLOSED THU/SW ON I\SIISLT\_II_ITOH” mode with CON- @Gl
2. Select "ENGINE SPEED” and 4
"CLOSED THL/SW" from the RESET IDLE POSITION | [
3. Read "CLOSED THL/SW” sig- MEMORY. . _
nal under the following condi- 1. Warm up engine suffi-
[ RECORD tion: . ciently and stop. .
SEF427T, * Raise engine speed to 2,000 '?E{lf/c; S%SD B
rpm. in
WY s ¢ Gradually lower engine “DATA MONITOR"”
Bl S5y KT Thwottie ostion speed. ) mode with CON-
/"> sensor harness “CLOSED THL/SW” signai should SULT before stop- | [.G
@), (P~ <Z connector / turn “ON” at 800150 rpm with ping engine.
— l'\ &5 w/ & transaxle in “N”’ position. 2. Reconnect throltle
OR position sensor har-
1. Disconnect throttle position sen- ness connector and
sor harness connector and throttle position switch
throttle position switch hamess harness connector
connector. i S
2. (',;hectl:cl cgntir;ui!y between o 8. :I"Sw”lgnmon switch e
closed throttle position switcl D :
terminals ® and (& under the 4. Iglpplngnltlgn switch
_ following condition. loast 5 an Wg't at C
e Raise engine speed to 2,000 rpm. east o seconds. Gt
® Gradually lower engine speed. 5. E Repeat steps
Engine speed at the point throtile posi- 3. and 4. until
tion switch switches from OFF (No con- CLSD THL/P _
. —— . tinuity) SW” in “DATA (]
i Throttle position — ON {continuity exists): 800+150 rpm MONITOR
1S. switch connector mode with
J' OK CONSULT AT
8le changes to
Reconnect throttle position sensor har- “ON".
ness connector and throttle position switch Repeat steps
harness connecior. 3. and 4. 20 FA
@ times.
, A
serazeql | Erase Diagnostic Trouble Code. (Refer to
EC-48.)
] BR
NG
CHECK TARGET IDLE SPEED »| Adjust idle speed. Refer to
(1N HRead the engine idle speed in EC-31. ST
2/ "DATA MONITOR" mode with
CONSULT.
M/T: 626+50 rpm
A/T: 700+50 rpm B

{in “N” position)
OR

i34

.‘m‘:"‘ Check idle speed.

=/ M/MT: 625150 rpm g
<" AJF: 70050 rpm BY
(in “N” position)
I A

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

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

Refer to "ON BOARD DIAGNOSTIC SYS-

TEM DESCRIPTION” (EC-48) and "HOW )4

TO ERASE DTC” in AT section.

+OK

INSPECTION END

EC-79 040



TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart

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

ity chart.

Priority

Detected items (DTC)

1

« ECM (P0OB05, 0301)

¢ Mass air flow sensor circuit
(PD100, 0102)

e Throttte position sensor circuit
(P0120, 0403)

* EGRC-solenoid valve circuit
(P1400, 1005)

® AT diagnosis communication line
(P1605, 0804}

¢ Tank fuel temperature sensor
(PO180, 0402)

& Camshaft position sensor
{PHASE) circuit (P0340, 0101)

* Vehicle speed sensor circuit
(PO500, 0104)

® Intake air temperature sensor cir-
cuit (P0110, 0401)

o Knock sensor circuit (PO325,
0304)

& Crankshaft position sensor (REF)
circuit (P1335, 0407}

& Crankshaft position sensor (POS)
circuit {PO335, 0802) (F1336,
0805)

& Engine coolant temperature sensor
circuit (PO115, 0103) (P0125,
0508}

e [gnition signal circuit (P1320,
0201)

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

» EGR temperature sensor circuit
(1401, 0305)

® Absoiute pressure sensor circuit
(P0O105, 0803)

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

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

® Vacuum cut valve bypass valve
(P1441, 0801)

¢ A/T related sensors, solenoid
valves and switches (P0705-
PO710, 1101-1208)

& Front heated oxygen sensor
heater circuit (P0135, 0901)
(PO185, 1001)

* EVAP control system pressure
sensor circuit {P0450, 0704)

® EVAP canister vent control vaive
circuit (P0446, 0903)

# Closed throftle position switch cir-
cuit (PO510, 0203)

¢ Hear heated oxygen sensor heater

circuit (P0141, 0902)

e Front heated oxygen sensor circuit
(P0130, 0503) (PD150, 0303)

& Rear heated oxygen sensor circuit
(PO136, 0707)

e EVAP canister purge volume con-
trol valve circuit (P1445, 1008}

& EVAP control system purge flow
monitoring (P1447, 0111)

¢ EGR function (P0400, 0302)

o EGRC-BPT valve function
(P0402, 0306)

e |ACV-AAC valve circuit
(P0O505, 0205}

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

e Misfire (P0306 - PO300, 0603 -
0701)

¢ Closed loop control
(P0130, 0307) (PO150, 0308)

e Improper shifting (PO731 - P0734,

1103 - 1108}

® Fuel pump control module (FPCM)

circuit (P1220, 1305)

» Fuel injection system function
(PO172, 0114), (PO171, 0115),
(PO175, 0209), (PO174, 0210)

® Three way catalyst function
{P0420, 0702)

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

250
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

cuit.
When the ECM enters the faii-safe mode, the MIL illuminates.

DTC No. @l
CONSULT . Detected items Engine operating condition in fail-safe made
ECM*1
GST A
PO100 0102 Mass air flow sensor cir- | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
cuit
PO115 0103 Engine coolant tempera- | Engine coolant temperature will be determined by ECM based on the time EiM
ture sensor circuit after turning ignition switch “ON" or “START".
CONSULT displays the engine coolant temperature decided by ECM.
LC
. Engine coolant temperature decided
Condition oIne CCONSULT display)
Just as ignition switch is tumed ON or o o '
St 9 40°C (104°F)
More than 4 minutes after ignition ON s o
of Start 80°C (176°F)
Except as shown above “(%éggngs(;mr;e?g;)
PO120 0403 Throttle position sensor | Throttle position will be determined based on the amount of mass air flow cL
circuit and the engine speed.
Therefore, acceleration will be poor. MT
Driving condition
When engine is idling Normal
When accelerating Poor acceleration AT
P1335 0467 Crankshaft position sen- [ Compression TDC signat (120° signal) is controlled by camshalt position A
sor (REF) circuit sensor {(PHASE) signal and crankshaft position sensor (POS) signal. Igni- F
tion timing will be delayed 0° to 2°.
Unable to Unable to |ECM ECM fail-safe activating condition
access access Diag- The computing function of the ECM was judged fo be malfunctioning.
ECCS nostic Test When the fail-safe systern activates, i.e. if the ECM detects a malfunction
Mode If condition in the CPU of ECM, the MALFUNCTION INDICATOR LAMP on
the instrument panei lights to wam the driver. BR
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, JACV-AAC valve operation and coeling fan operation are con- Sil
trolled under certain limitations.
ECM fail-safe operation Laag
Engine speed Engine speed will not rise more than 3,000 rpm.
Fuel injection Simultaneous multiport fuel injection system TF
Ignition timing Ignition timirg is fixed at the preset valve.
Fuel pump relay is "ON” when engine is running and "OFF"
Fuel pump when engine stals. HA
IACV-AAC valve Full open
: Cooling fan relay "ON" {High speed condition) when engine =
Cooling fans is running, and “OFF" when engine stalls. S
Replace ECM, if ECM fail-safe condition is confirmed.

*1: In Diagnostic Test Mode 1l {Self-diagnostic results)

EC-81 051



TROUBLE DiAGNOSlS — General Description

Symptom Matrix Chart

SYSTEM

— Basic engine control system

SYMPTOM

£ | OVERHEATS/WATER TEMPERATURE MIGH

Z | EXCESSIVE QIL CONSUMPTION

L | BATTERY DEAD (UNDER CHARGE)

Reference page

&
T g
o = T z
(3] o w *]
by o ] =
w Pz Q w L
E 3 ,C:) < a 5
< Ll = @D
= GglZ2]0 o o] =4
a2 Z|0|0 w|= F o]
e Z|F(E|A|E = O
T O w o Qlz {2 | & 1
= c|o 2 Q = L [©]
clyl2is|¥|2IzIE 2 =
<|Jdi2i{g5|2|8|5 %k i e
w|E|lZ2]10|¢|2|3|%|x m i
hlolz|l2jawla|D = O«
Q Ll |lw )| 2Z|> & @ Q| x
dgl2|Elel{«|z|C|2]% ] [l v
A HEEIHER AL
T|OlL | |S|T|E|0]w> w o110
New CT/CS AA|AB|AC|AD | AE | AF|AG |AH | AJ AL 1P| 1X
Fuel Fuel pump circuit a8 |0 e OO O EC-359
Fuel pressure regulator system ® e SHOIO0I0IOIOClO O EC-26
njector circuit sloje e e |0 b EC-352
Evaporative emission system QIololololo]lo|o)lO O EC-21
Air Positive crankcase ventitation system OIOIOIC|IOTOI0|O|lo Q1O EC-25
Incorrect idle speed adjustment 1O e [O|O|e O EC-31
IACV-AAC vaive circuit el® oo (ole EC-254
JACV-FICD solenoid valve circuit O LENOREONA. EC-372
Ignition Incorrect ignition timing adjustment QIO je|e|e | e . EC-31
Ignition circuit o|® 0 |00 LN . CC-288
EGR EGR control solenoid valve circuit Ol*{OlO @) EC-307
EGR system Qlole|®|O LAR. O EC-209
Main power supply and ground circuit ® I OIOIC|O AR OO O | EC-98
Cooling [Cooling fan cirouit OlOoIololololciolole|O L] O | EC-339
Air conditioner circuit OiO(CIOICIOIOIOO O | HA section

® ; High Possibility item
(O: Low Possibility item

252
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
T
z <}
- I
< =
I s L —
o e o o - Im @
(] E ] O | e ju}
= 1E1Z18 w W& E x
= o] ju S o &
<
SYSTEM & E Bl olzlgl2 o A
— ECCS system @ g 6 8 w g E 'u_: 5 @ & { Reference page
= = e
€| |elkiz2|E(g|Z|2|2]8 5
Elylz(2l4(z|2|2]P $/3z 2lo EM
= =l <
AR IR E R I R EE
= £ | 5 o ElWwlw|A1ax| O
AHEHBEEIEBHHBEHE
HEIRFIEIEIRE 2 z{h|Blola|E LC
= (E|lr|lx|x S| ||| |w|e|E
cle|als|2|8(3|3|8(¥|g||ei¢|k
Tl |z|jsl3lc|e|0|la|a|d|l|o]|d &
New CT/CS AA|AB|ACIAD| AE | AF |AG | AH | AJ | AK | AL [AM ]| 1P | 1X | HA
ECCS Crankshaft position sensor {REF) circuit Olc EC-296
Crankshaft position sensor (POS) circuit | O | O EC-198, 301
Camshaft position sensor {(PHASE) circuit | @ EC-204 EE
Mass air flow sensor circuit LR R N EORE ] LB ] L EC-103
Front heated oxygen sensor circuit O[O e LR o EC-158, 139
Engine coolant temperature sensorcircuit [ ® | O | O[O | OO ® | ® | O O EC-122, 132 @L
Throttle position senscr circuit LA LENSIR 2R REe L EC-126
:Tr]l:z:rect throtile position sensor adjust- o0 olelolole O EC-78 3
Vehicle speed sensor circuit O10O O @) EC-250 [M] L
Knock sensor circuit LRGN RS O EC-195
ECM ClOJO|IC|OIC|O|O|O|C|O EC-268, 81 AT
Start signal circuit @] EC-357
Park/Neutral position switch circuit ' (@] O O1O O EC-270
Power steering oll pressure switch circuit O OlO EC-367 F A
Front engine mounting contro! circuit Ol EC-364
Electrical load signal circuit OtO EC-375

® ;. High Possibility Item A
(3; Low Possibility Item

HA

EL
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYSTEM
— Engine mechanical & other

SYMPTOM

% | LACK OF POWER/POOR ACCELERATION

5| SPARK KNOCK/DETONATION

| HIGH IDLE/LOW IDLE

& | ROUGH IDLEHUNTING
Z| IDLING VIBRATION
£ | SLOW/NO RETURN TO IDLE

; OVERHEATS/WATER TEMPERATURE HIGH

2| EXCESSIVE FUEL CONSUMPTION

Z | EXCESSIVE OIL CONSUMPTION

OVERCOOLS

| OVERCHARGING

% | BATTERY DEAD (UNDER CHARGE)

New CT/CS

B | HESITATION/SURGING/FLAT SPOT

-
T

Reference page

Fuel Fuel tank

®[O|%| HARD/NO START/RESTART (EXCP. HA)

Fuel piping

O

Vapor lock

Valve deposit

O

Poor fuel (Heavy weight gasoline, Low
octane)

o |0

Air Air duct

Air cleaner

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

Throttle body, Throttle wire

FE section

Air leakage from intake manifold/
Coflector/Gasket

Cranking Battery

Alternator circuit

QO] o |of O OO O |OO|0OI0|B| ENGINE STALL

GO} & (o G OO O 1O O

ellelN LI NoN ollol Nol o] BN o)

OI0] & |00 [0 O |0 |0
QO & |0l O 1000 0] D

OO0 & |O] O |01 O O] IO

OO

oo

Starter circuit

EL section

Flywheel/Drive plate

Clutch interlock switch

CL section

inhibitor switch

AT section

Theft warning circuit

EL section

Engine Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

olle) ole

Connecting rod

Bearing

Crankshaft

Valve Timing chain

mechanism | Camshaft

Intake valve

Exhaust valve

O

Exhaust Exhaust manifold/Tube/Muffler/Gasket

Three way catalytic converter

Lubrication | Gil parvOil strainer/Oil pump/Qil filter/Oil
galiery

Oil level {Low)/Filthy oil

Cooling Radiator/Hose/Radiator filler cap

Thermostat

Water pump

Water gallery

Cooling fan

Coolant level {low)/Contaminated coolant

OloloRRICIC] @ [Olei0]|e(C|e|e|eC|e|eie/C|e0|e|eieeCOl o |0 O

CRICI2IOIIC] @ [O]eiO(C|e| e e e/C(OC o/C|0

oroRPRIRI O s RPRICRICIIDI| e

CRICIGOICICT O |OlefO[C|e| e 000000 e|e
OCICICOIOD] © |00 |e|e|ejelC(C(OC|[0]| e e

QOIOISIOIONIC] & |OielC|e| e e eCOCO| e e
OIOIRISIOIONC] & |CielC|e| e e8| e|TICOC0|e|e

oo

Qloozoo’] C OO RkICRICICIRICIDIORII

® ; High Possibility Rem
(; Low Possibility ltem

254

EC-84



TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode
Hemarks:
¢ Specification data are reference values. :
» Specification data are output/input values which are detected or supplied by the ECM at the connector. Gl

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

i.e. Adjust ignition timing with a timing light before monitering IGN TIMING, because the monitar 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 A
ECM according to the signals input from the crankshaft position sensor (POS) and other ignition timing related sensors. "

¢ If the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow

sensor, first check to see if the fugl pump control circuit is normal. EM
MONITOR ITEM CONDITION SPECIFICATION
CKPS-RPM (FOS) ¢ Tachometer: Connect Almost the same speed as the CON- L@
CKPS-HPM (REF) ® Run engine and compare tachometer indication with the CONSULT value, SULT value.
POS COUNT = Engine: Running 179 - 181
* Engine: After warming up Idle 1.0-17V
MAS AIR/FL SE [] Alr_oondltlo?ier'swnch: OFF
e Shift lever: “N’
e No-ioad 2,500 rpm 15-21V EE
COOLAN TEMP/S & Engine; After warming up More than 70°C (158°F}
FR 02 SEN-B2 ' CL
.................................. 0-0.3V < Approx. 0.6 - 1.0V
FR Q2 SEN-B1
® Engine: After warming up Maintaining engine speed at 2,000 rpm
FR 02 MNTR-B2 LEAN «» RIGH MT
.................................. Changes more than 5 times
FR 02 MNTR-B1 during 10 seconds.
RR 02 SENSCR 0 « Approx. 1.0V AT
® Engine: After wamming up Maintaining engine speed at 2,000 pm
RR 02 MNTR LEAN «» RICH
& Turn drive wheels and compare speedometer indication with the CONSULT Almost the same speed as
VHCL SPEED SE value the CONSULT value FA
BATTERY VOLT * Ignition switch: ON {Engine stopped) . 11 - 14V
i Hoh- Throttle valve: fully closed 0.35 - 0.65V A
THRTL POS SEN . Ignm.on switch: ON i RA
(Engine stopped) Throttle valve: fully opened Approx. 4.0V
EGR TEMP SEN e Engine: After warming up Less than 4.5V RE
[5)
START SIGNAL ® Ignition switch: ON — START — ON OFF » ON — OFF
it et Throttle valve: Idle position ON
CLSD THUP SW . .ifgsmhlon switch: ON p ST
{Engine stopped) Throttte valve: Slightly open OFF
E At Air conditioner switch: “OFF" OFF
® Engine: Atter warming up, idle the
AIR COND SIG enging Air conditioner switch; “ON” ON FSS
{Compressor operates.)
Shift lever: “P” or “N” ON 5
PIN POSI SW * Ignition switch: ON =1
Except above OFF
] ) ) Steering wheel in neutral position OFF
PW/ST SIGNAL . EE:;I::: After warming up, idle the {forward direction) FA
The steering wheel is turned ON
Rear window defogger “ON” ON r
LOAD SIGNAL e Engine: Aunning 299 =
Except the above OFF
IoX
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

]
Mode (Cont’d)
MONITOR iTEM CONDITION SPECIFICATION
IGNITION SW ® [gnition switch: ON — OFF ON - OFF
: & Engine: After warming up Idle 2.4 .32 msec.
INJ PULSE-B2 e Air conditioner switch: "OFF”
R RICRCITTEE I
INJ PULSE-B1 ® No-load 2,000 rpm 1.9 - 2.8 msec.
Idie 1.0 - 1.6 msec
BAFUEL SCHOL ditto
2,000 mm 0.7 - 1.3 msec
Idie 15° BYDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
idie 2 - 10 step
IACV-AACHY ditto
2,000 rpm —
Idle "IDLE”
ENGINE MOUNT #» Engine: Running
2,000 rpm “TRVL"”
Vehicle stopped 0 step
PURG VOL Cv ditto
Vehicle running —_
A/F ALPHA-B2
.................................. & Engine: After warming up Maintaining engine speed at 2,000 rpm [ 54 - 155%
AJF ALPHA-B1
EVAP SYS PRES # Ignition switch: ON Approx. 3.4V
AR COND RLY ® Air conditioner switch: OFF — ON OFF — ON
& [gnition switch is lurned to ON (Operates for 1 second) ON
FUEL PUMP RLY & Engine running and cranking
Except as shown above OFF
Engine coolant temperature is 34°C OFF
{201°F) or less
COOLING FAN * sri:tgeirn:annmg up engne, idle the Engine coolant temperature is between LOW
* O [ ] o
® Air conditioner switch: “OFF" 95°C (203°F) and 104°C (219°F)
Engine coolant temperature is 105°C HIGH
{221°F) or more
¢ Engine: After warming up Idle ON
EGRC SOLV . Alr»condltnf)ger" switch: "OFF
& Shift lever: “N X
* No-load Racing up to 1,500 - 2,000 prm OFF
VENT CONTN e [gnition switch: ON OFF
FR 02 SEN HTR-B1 | ¢ Engine speed: idie ON
FR O2 SEN HTR-B2
.................................. e Engine speed: Above 3,600 rpm OFF
RR 02 HEATER
VC/V BYPASS/V & |gnition switch: ON OFF
Idle OFF
PURG CONT 5V » Engine: After warming up
2,000 pm ON
& Engine: After warming up Idle 14.0 - 33.0%
& Air conditioner switch: “OFF” ] )
CALAD VALUE e Shift lever: "N o
e No-toad 2,500 rpm 12,0 - 25.0%
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TROUBLE DIAGNOSIS — General Description
CONSULT Reference Value in Data Monitor
Mode (Cont’d) '

MONITOR ITEM CONDITION SPECIFICATION
- e . Throttle vaive: fully closed 0.0%
ABSOL TH-PIS . |gl‘l|tl?l‘l switch: ON
{Engine stopped) Throttie valve: fully opened Approx. 88% @l
e Engine: After warming up Idle 2.0-80gm/s
& Air conditioner switch: “"OFF"
MASS AIRFLOW [ 2 o _ A
& No-load 2,500 rpm 70-200gm/s
Within 30 seconds of starting engine Approx. OV E[Mﬂ
FPCM DR VOLT ¢ Engine: After warming up More than 30 seconds after starting
h Approx. 3.5V
engine
Within 30 seconds of starting engine HI ﬁ:@
FPCM ditto More than 30 seconds after starting LOW
engine
MAF/BARO SW/V ® Jgnition switch: ON MAP
Engine is not running Approx. 4.4V
ABSOL PRES/SE » Engine: After warming up
Idte Approx. 1.2V
CL
]
FA
R
BR
8T
RS
BT
[HIA
EL
o
EC-87
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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/S8" should rise gradually without any intermittent drop or

rise after “CLSD THL/P SW” s changed from “ON"” to “OFF”,

CLSD THL/P SW -00"09  ABSOLTHP/S -00"09 THATL. POS SEN -00"08
10:22 +02"69 10:22 % +02'69 1022 x0.1v +02"6a
OFF ON 0 25 50 75 100 0 13 26 38 51
TR ke i« Mo
Release e, .
Fult
Depress
SEF058P

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 guickly up to 4,800 rpm under no load after warming
up engine sufficiently.

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

w0k —
oo
33
T ¥
w0 —
ﬂ -
.
E ."“'-.‘ = “CKPS+APM (POS) " should increase gradually
o g% -1 i .., while depressing the accelerator pedal and
8 * ‘-'“'-., should decrease gradually after releasing
; ; the pedal without any intermittent drop or rise.
o o4 S
g - h\‘l-_ Breene
¢ 4
o ge ¢
8557
o9
8%
o
[
."._»' -
= . ’
& - « “MAS AIR/FL SE” should increase when
w = . . depressing the accelerator pedal and should
™ - e et decrease at the moment “THRTL POS SEN" is
s 2] closed (accelerator pedal is released).
o
90
=3° A
SEF598P
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TROUBLE DIAGNOSIS — General Description

-00"06

THRTL POS SEN

-00°06

+04'67

RR 02 SENSOR

-00"08
+04'67 09:25

FR Q2 SEN-B1

09:25

-00°06

INJ PULSE
09:25

09:25 x0.1V +04"67

x0.01V
128

x0.01V

+04"87

MSEC
10

51

26 38

13

256

192

64

256

192

128

64

20

15

Major Sensor Reference Graph in Data Monitor

Mode (Cont’d)

» “THRTL POS SENT should increase while

depressing the accelerator pedel and should

decrease while releasing it.

__/\__.——M_‘"J_'—m

EC-89

* “RA 02 SENSOR" may increase immediately after

depressing the accelerator pedet and may
decrease after releasing the pedal.

«“FR 02 SEN-B1” may increase immediately after

depressing the accelerator pedel and may
decrease after releasing the pedal.

+ “INJ PULSE" should increase when depressing

the accelarator pedal and should decrease
when the pedal is released.

SEFS99P

MIA

IR

LG

BR

ST

RS
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TROUBLE DIAGNOSIS — General Description

~

\
Glove box/k.

™
| ———" ECM harness
connector

SEF268P

ECM harness protector

MEF 140D

Thin wire Tester probe

SEF3671

ECM Terminals and Reference Value

PREPARATION

1. ECM is located behind the center console panel. For this
inspection, remove the center console under cover.

2. Remove ECM harness protector.

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

ECM HARNESS CONNECTOR TERMINAL LAYOUT

101}102(103]104 [105[106{107|108
109|110f 1111112{ (113(114]1151116
NT718)119(120¢ [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 @ (ECCS ground) with a voltmeter.

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MiINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 0.2V
v}
—— - 4l
|Engine is running | 2l
Idle speed 0
1 YR Ignition signal (No. 1) - éEF:ang
2 G/R Ignition signail (No. 2) -
3 R Ignition signal (No. 3} Approximately 0.3V
M
|Engine is running.| ;
Engine speed is 2,500 rpm. ]
1q0 ms- e REEEAE e
T SEF6AST
[Engine Is running. |
[lgnition switch “OFF”|
0-1v
For a few seconds after turning ignition switch
4 W/B ECCS relay (Sell-shutoff) “OFF"
|Igniti0n switch “OFF”|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
[Engine is running.|
5 W/G Tachometer Approximately 7V
tdie speed
) ) IIgniIion switch "ON”'
6 R A/T diagnosis signal — - 0.5-3.0V
[Englne is runnmg.]
Approximately 0.2V4
v
— - al-
[Engine is running.| al..
Idle speed 0
PRSI S
"?H1Q° M
7 GY Ignition signal {No. 4) T sErsseT
B PU/W | Ignition signal {No. 5) -
9 GY/MR | Ignition signal {No. 6) Approximately 0.3V
M
. . - 4 S
[Engine is running. | N

Engine speed is 2,500 rpm

0

- 5EF645T

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

EC-91

el
e
FE
oL
g
AT
FA
BR
ST
RS

BT
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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 Engine ground
idle speed
[Ignition switch “ON"|
For 1 second after turning ignition switch “ON” 0-1v
1 B/P Fuel pump relay |Engine is running |
|Ignition switch "0N7| BATTERY VOLTAGE
1 second after turning ignition swilch “ON” (11 - 14v)
[Engine is running.]
L_ Both air conditioner switch and blower switch | © - 1V
12 B/R Air conditioner relay are “ON".
lEngine is running.’ BATTERY VOLTAGE
L Air conditioner switch is “"OFF". (11 - 14V)
[Engine is running. | BATTERY VOLTAGE
: - , 11 - 14V
13 LG Cooling fan relay {High) Cooling fan is not operating. ( }
14 LG/R Cooling fan relay {Low) [Engine B running.]
0-1v
Cooling fan is operating.
Engine is running.| (Warm-up condition)
ldle speed (within 30 seconds after starting 0-0.4v
engine)
15 B/P Fuel pump control module
{Engine is running.| (Warm-up condition)
idle speed {30 seconds after starting engine Approximately 10V
and thereafter)
16 OR/Y M/{\P/BAHO switch sole- 'Ignition Swich “ON"| BATTERY VOLTAGE
noid valve (11 - 14v)
[Ignition switch “ON"| Approximately 0.1V
18 LG/B Malfunction indicator lamp | [Engine is running.] BATTERY VOLTAGE
Idle speead (11 - 14v)
[Engine is running. ]
19 B ECCS ground Engine ground
Idle speed
|Ignition switch "ON”! Approximately OV
20 BR/W Start signal BATTERY VOLTAGE
[Ignition switch “START”| (11 - 14V)
|Engine is running. |
Both air conditioner switch and blower switch | ApProximately OV
21 G/B Air conditioner switch are “ON". (Compressor operates.)

[Engine is running.|

Air conditioner switch is “OFF”,

BATTERY VOLTAGE
{11 - 14V)
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TROUBLE DIAGNOSIS — Generél Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Ignition switch "0N"|
G
(MT Neutral position switch Gear position is "Neutral position” (M/T mod- Approximately OV
op | models)| (M/T models) éIS)- e
_ G/OR Inhibitor switch (A/T mod- ear position is “N” or “P” (A/T models).
(VT | els) ffgnition switch “ON" |
models} Approximately 5V
Except the above gear position
[Ignition switch “ONj (Warm-up condition)
0.35 - 0.65V
Accelerator pedal released
23 w Throtlle position sensor
[Ignition switch "ON"|
Approximately 4V
Accelerator pedal fully depressed
[ignition switch "OFE, ov
24 R Ignition switch BATTERY VOLTAGE
[ignition swilch ONJ (11 - 14v)
[Engine is runningJ
25 B ECCS ground Engine ground
Idle speed
26 EVAP canister purge vol- | {ENGIne is running. | 0. 04V
o7 G ume centrol valve I_ idle speed '
]Engine is running.] {Warm-up condition)
Idle speed {within 30 seconds after starting 0-04v
engine}
o8 am F;:el Ii)ump cantrol module
chec [Erigine is running ]
Idie speed (30 seconds after starting engine 3.3- 3.8V
and thereafter)
Approximately 5.2V
R . v
Englne is running.] (6) _
29 P/ Vehicle speed sensor Jack up front wheels and run engine at idle in 4
"{st" position (M/T modeis) or “1" position 2
(AT models). or
- P
SEF648T
ITgnitiOl'l switch "0N”| {(Warm-up condition} BATTERY VYOLTAGE
11 - 14V
a1 Gy Throttle position switch Acceterator pedal released ( )
{Closed position) ||gnilion swiich ..ON..I
Approximately OV
Accelerator pedal depressed
IEngine is running.]
32 B ECCS ground Engine ground

Idle speed

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

EC-93

A
EM
LG
e
GL

BT
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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 | WAL Front engine maunting from 2,000 rpm to idfe speed
|Engine is runningj BATTERY VOLTAGE
Except the above (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 pm
IEngine is running.] BATTERY VOLTAGE
Except the above (11 - 14V)
{!lgnition switch "ON"| (Warm-up condition)
Approximately 0.4V
- Accelerator pedal released
a7 LW Throt:le posmon sensor
signa [ignition switch “ON”]
Approximately 3V
Accelerator pedal fully depressed
{Engine is running. |
l_ _ . ) 0-1.5V
a9 G Power steering oil pres- Steering wheel is being turned.
sure switch |Engine is running., BATTERY VOLTAGE
Steering wheel is not being turned. (1 - 14v)
42 R Sensor's power supply [Ignition switch "ON"| Approximately 5V
|Engine is running.l {(Warm-up condition)
43 B Sensor's ground ov
Idle speed
Approximately 2.3V 4
{AC voltage)
M
44 |w Crankshaft position sensor | [ENgIne is running.| fg BERE R,
48 w (REF) dle speed 0
EICRRISEE
A0 ms
T sEFa00T
Approximately 4.2V
{AC voltage)
VM
46 w Camshaft position sensor | {ENgine is running. 20y oo
a7 |w (PHASE) L idle speed o

" SEFE44T

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 2.5V @l
M
S _ R P
49 W Crankshaft position sensor IE“Q'”e I8 runnfng.] 2 PV VYV A
(POS) Idle speed of -oioniaion
A EM
SEF646T
Front heated oxygen sen- |Engine 5 running. I LS
50 w sor {Right bank) - o _ 0 - Approximately 1.0V
51 w Front heated oxygen sen- {\fter warming up sufficiently and engine speed {pericdically change)
sor (Left bank) is 2,000 rpm.
Tank fuel temperature 0-50v
52 PL sznsor P |Engine is running.| Output voltage varies with B
fuel temperature.
[Engine is running. | (Warm-up condition)
10- 1.7V GL
Idle speed
54 w Mass air flow sensor :
Engine is running. | (Warm-up condition)
l ] 15-21 WIT
Engine speed is 2,000 rpm.
; Engine is running.| (Warm-up condition) A
55 B Mass air flow sensor | [ Approximately OV AT
ground tdie speed
tEngine is running. | A
Rear heated oxygen sen- .
56 w sor After warming up sufficiently and engine speed | O - Approximately 1.0V
is 2,000 rpm. @/’\
Intake air temperature 0- 5.0V
58 sB niake P Engine is running. Output voltage varies with
sensor 9 g B
intake air temperature. B
0-50V
59 Y Engine coolant tempera- Endine s ronnin Output vollage varies with 8r
ture sensor i 9 g.| engine coclant tempera-
ture.
[Ignition switch “ON"|
Appraximately 4.4V
Engine is not running. -
61 w Absolute pressure sensor BT
lEngine is running.](Warm-up condition)
I_ _ ) Approximately 1.2V
Idle speed (5 seconds after starling enging) HA
62 |w EVAP control system [Tgnition switch "ON"] Approximately 3.4V
pressure sensor L
{Engine is runhing.] (Warm-up condition} '
|_ Less than 4.5V
idle speed
63 L/OR EGR temperature sensor o)

{Engine is running. | {Warm-up condilion).

EGR system is operating.

0- 1.0V

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

EC-95
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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 2.0-30V
Idie speed
|Ignition switch "ON"| 6 - 8V
65 R/L AT signal No. 4 [Engine is running. |
ov
Idle speed
[ignition switch “ON"| oV
66 Y/B AT signal No. 5 [Engine is running.]
6 -8V
Idle speed
67 R . — e BATTERY VOLTAGE
70 R Power supply for ECM |Igmt|on switch “ON”| (1 - 14V)
; ignition switch “ON”
59 /B Data link connector for | ] 6 - 10V
GST GST is disconnected.
EVAP canister vent con- — — BATTERY VOLTAGE
70 ORLL trol valve [Ignition switch "ON"| (11 - 14v)
[{gnition switch "ON”} 6 -8V
73 WL AST signal No. 1 [Engine is running.|
ov
Idle speed
74 W/PU A/T signal No. 2 |Ignition switch “ON”‘ 6 -8V
75 BRY Engine Is running. Approximately 0V
Data link connector for I: .
76 P Idle speed Approximately 4 - 9V
CONSULT Connect CONSULT and select DATA MONI-
78 LG TOR mode. Approximately 3.5V
[1gnition switch “ON”| ov
77 R/W A/T signal No. 3 |Engine is running]
6 - 8V
Idie speed
[Engine is running. |
ov
Idle speed (Electrical load: “OFF”)
79 RwW Electrical load signal [Engine s running.l
BATTERY VOLTAGE
ldle speed (11 - 14V)
{Rear window defogger: "ON”})
TTERY VOLTAGE
80 w Power supply (Back-up) [Ignition switch "OFF"| BA
(11 - 14V)
101 PU/G |
Engine is running.
:;g $WG JACV-AAC valve l 0.1 - 14V
ldle speed
123 | GYL
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.
102 RB Injector No. 1 @ﬂ
104 RY Injector No. 3
106 L/w Injector No. 5 | Engine is running_.l BATTERY VOLTAGE MA
109 R/G Injector No. 2 Idle speed (11 - 14¥)
111 B/OR Injector No. 4 Bl
113 PU/R injector No. 6
|[Engine is running.| (Warm-up conditicn) BATTERY VOLTAGE e
103 UB EGRC-solenold vat Revving engine up to 2,000 rpm. {11-14v)
-solenoid vaive
|Engine is running.| (Warm-up condition)
0-07V
Idle speed
Engine Is running.
E ] _ 0-0.5V Fic
107 R Rear heated oxygen sen- Engine speed is below 3,600 rpm.
sor heater [Engine is running | BATTERY VOLTAGE cl
Engine speed is above 3,600 rpm, (11 - 14v)
[Engine is running.] MT
108 B ECCS ground Engine ground
ldle speed
1o | GB EVAP canister purge vol- [Engine is running.} BATTERY VOLTAGE AT
118 L/R ume control valve L Idle speed (11 - 14V)
14 |y EVAP canister purge con- | [ENgine is running.| BATTERY VOLTAGE [FA
trol solenoid valve Idle speed (11 - 14V)
|Engine is running. | BA '
116 8 ECCS ground Engine ground
Idle speed
[Engine is running.] BR
Engine speed is below 3,600 rpm {A/T mod- 0-05V
. els) or 4,000 rpm {M/T models).
e | Ly Front heated' oXygen sen ) pm ( ) ST
sor heater (right bank} @gine is running.]
|_ BATTERY VOLTAGE
Engine speed is above 3,600 rpm {A/T mod- (11 - 14V) 28
eis) or 4,000 rpm (M/T models).
Vacuum cut valve bypass — Cremee T BATTERY VOLTAGE
120 | OR/G valve [!gnition switch “ON"| (1 - 14V) BT
{Engine is running. |
Engine speed is below 3,600 rpm (A/T mod- 0-05v HA
121 L Front heated oxygen sen- els) or 4,000 pm (M/T models).
sor heater (left bank) |Engine s running.'l EL
BATTERY VOLTAGE
Engine speed is above 3,600 rpm (A/T mod- (11 - 14V}
als) or 4,000 rpm (M/T models). 15X
{Engine is running. |
124 B ECCS ground Engine ground
idle speed
EC-97
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

BATTERY

Main Power Supply and Ground Circuit

304

-3 deol-0—

START HIGNITION

SWITCH
OFF @ E105
ON
ACGC
L34}
FUSE BLOCK (J/B)
B/R (Refer to EL-POWER.)

(Eti8 E106

.8

I : Detectable line for DTC
e . Non-detectable fine for BTC

E R e—

S o=@
BE

EC-MAIN-0O1
1 Ef.fgg\omen.
7.5

JOINT
CONNECTOR-1

WL WL
6 ECCS
[l RELAY
é ?
LI L
w/B &
31 W W/B R
E13
@F GF--&-Gh
R w w/B Ii%
| |
R w wiB H a
IGNSW BATT S50FF VB vB ECM
{ECCS
CONTROL
MODULE)

 —
& 3
WHHED ERAOED PR ISIE®S
222W 5 T 214 W
(’1231\ FslAE
GRS Ghb

Refer to last page (Foldout page).
E®

1ot jroz]103104] {1051 0] 107]108)
10af 110} 111l 112} [113}114]115]11¢]
117}118}119{120] [121}122]123]124

Fi0
Y HS.

SEF219T



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-02
@l
ECM WA
(ECCS
CONTROL
MODULE)
S GND-C GND-C  GND-E GND-E GND-E  GNDI  GND-) EM
125] 32] 124 108 116 L] Lo}k
e o .
I ® @ o I
JOINT
CONNECTOR-11
Ewe)
II:FB_‘-—
CL
L ® WIT
AT
[
? ! EI;. Eli RA
o Le
— L B
F18 Fig
mmm : Detectable fine for DTC 1)
— : Non-detectable line for DTC
&S]
Ef
T E®
(1A
=L,

101}102f103104] J105]1086{107}108]
1oaf110{111]+12] J113]414]115}116]
117]118[ 119]120] 121]122]125f 124

L H.s. [y

SEF220T

EC-99 269



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

BATTERY VOLT

+ lgnition switch: ON (Engine stopped} 11

- 14V

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NC.
[Engine is running.|
rIgnition switch “OFF”|
Q- 1V
For a few seconds after turning ignition switch
4 w/B ECCS relay (Self-shutoff) "OFF"
[tgnition switch "OFF”|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14v)
switch "OFF”
[Ignition switch “OFF”| ov
24 R Igniticn switch _ _ BATTERY VOLTAGE
[!gnition switch “ON”| (11 - 14V)
67 R — TN BATTERY VOLTAGE
20 R Power supply for ECM llgnmon switch “"ON (1 - 14V)
80 w Power supply (Back-up) [ignition switch "OFF"} ﬁ?ﬁfﬂl\; VOLTAGE
[Engine is running. |
10 B ECCS ground Engine ground
Idle speed
|Engine is running.|
19 B ECCS ground Engine ground
Idle speed
|Engine is running.]
25 B ECCS ground Engine ground
. ldle speed
|Engine is running. |
32 B ECCS ground Engine ground
Idle speed
lEngine is running.|
108 B ECCS ground Engine ground
idle speed
{Engine is running |
116 B ECCS ground Engine ground
Idle speed
|Engine is running.|
124 B ECCS ground Engine ground
idle speed
EC-100
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

7
@ CONNECT (cont d)
S, INSPECTION START
[_Ecm_lo[connecton}]
24 y @l
- No |
Start engine. » CHECK POWER SUP-
Is engine running? PL¥-I. N
KD A 1. Turn ignition switc!
Yes “"ON". WA
3 2. Check voltage between
ECM terminal @ and
¥ = ground with CONSULT
SEFG00P| or fester. EM
Voltage: Battery volt-
E = CONNECT age
) If NG, check the following.
H.S. * Harness connectors L@
[ Ecm |0 connecTon]] . éonnect_ors
T . aaméss !or open or
short between ECM and
ignition switch
- If NG, repair hamess or P_E
C‘i@ o o connectors. r
i i OK
= MmECessB Go lo "CHECK GROUND GL
CIRCUIT” on next page.
[~
@ ONNECT E ! - [M]T
Hs, CHECK POWER SUPPLY-IL. »| Check the following.
Ty 1. Stop engine. ® Harness connectors
!! ECM__|O] CONNECTOR]| 2. Check voltage between ECM terminal , AT
67.72 @ and ground with CONSULT or tester. . fuse
— Voltage: Battery voltage ¢ Harness for open or
short between ECM and
0K battery _
@ If NG, repair harness or A
N _7 D O conneclors.
() &) i . ok A
sersoep| | CHECK POWER SUPPLY-III. »| Go to "CHECK GROUND
- 1. Turn ignition switch "ON” and then CIRCUIT” on next page.
“OFF”.
2. Check voltage between ECM terminals BiR
&, @ and ground with CONSULT or
tester.
Voltage: Case-1: Batitery voltage does ST
After turning ignition switeh “OFF”, not exist.
battery voltage will exist for a few Case-2: Battery voltage exists
seconds, then drop to approximately for more than a few
ov. seconds. RIS
NG
P ,| Go to “CHECK ECCS BT
RELAY” on next page.
SEF589P  J
® A
=1
oX
EC-101
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

SEFQ90M

DISCOMNECT

&R
HS.

[ Ecm igfconnecmﬂﬂ

10,15,2532,108,116,124
e ——

[Q]

SEF606P

272

D) (Cont’d)
'E;‘..i DISCONNEGT 1;.‘.7 DISCONNECT @
HME (A€ |
o o 0 NG
[_ecm o[ cOMECTOR]| gy CHECK HARNESS CONTINUITY Check the following.
67,72 5] BETWEEN ECCS RELAY AND ECM. e Harness for open or
1. Disconnect ECM hamess connector. short betweer ECCS
2. Disconnect ECCS relay. relay and ECM
3. Check harness continuity between ECM ® Harness conneclors
- @ terminals @, @ and terminal B . , LGB
@5 ) Continuity should exist. If NG, repair harness or
e i OK, check harness for short. connectors.
SEF603F OK
el - NG
> DISCONNECT CHECK VOITAGE BETWEEN ECCS »| Check the following.
> RELAY AND GROUND. ® 7.5A fuse
1S, 1. Check voltage between terminals @ , # Joint connector-1
= @ and ground with CONSULT or e Harness for open or
b tester. short between ECCS
5 Voltage: Battery voltage relay and battery
- It NG, repair harmess or
oK connectors.
2 & X NG
C‘Q CHECK OUTPUT SIGNAL CIRCUIT. »| Check the following.
'@ 1. Check harness continuity between ECM ® Harness for open or
= terminal @ and terminal (@) . short between ECCS
SEF604P Continuity should exist. relay and ECM
If OK, check hamess for short. ® Harness connectors
& DISCONNECT w DISCONNECT oK i : r’e pair harness or
H GE} PT.SA Eéj] connectors.
[eom__folcomector]] iin v G
4 15| CHECK ECCS RELAY. »| Replace ECCS relay.
1. Apply 12V direct current between relay
terminals ) and @ .
2. Check continuity between relay termi-
nals @ and 8.
@ Q] 12V (D - @) applied:
[‘a Continuity exists.
No voltage applied:
SEFE0SP No continuity
oK
v
NG

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Loosen and retighten engine ground
screws.

3. Disconnect ECM harness connector.

4. Check harness continuity between ECM
terminals G, @, @, @, (08, (716),
and engine ground.

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

¢0K

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

'

INSPECTION END

EC-102

h 4

Check the following.

e Joint connector-11

@ Harness for open or
short between ECM ter-
minal @ and engine
ground

If NG, repair hamess or

connectors.




TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

The mass air flow sensor is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire @l
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 MA
is reduced as the intake air flows around it. The more air, the
greater the heat loss.
serosoal  [herefore, the ECM must supply more electric current to the hot EM
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.
LG
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
® Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION EC
& Engine: After warming up dle 10-17V
# Air conditioner switch: "OFF” ’ )
MAS AIR/FL SE e Shift lever: "N” FE
o No-load 2,500 rpm 1.5-2.1V
CL
ECM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground} with a voltmeter. W
TER-
MINAL WIRE ITEM CONDITICN DATA
CCOLOR (DC voltage)
NO. AT
[Engine is running.| (Warm-up condition)
1.0- 1.7V
Idle speed EA
54 Uil Mass air flow sensor .
|Engine is running.] {Warm-up condition)
|_ 1.5-21V
Engine speed is 2,000 rpm. A
; Engine is running. | (Warm-up condition})
55 B Mass air flow sensor I l Approximately OV 88
ground idie speed 2
IEngine is running. |
[Tgnition switch “OFF”| 8§T
0-1V
For a few seconds afler turning ignition switch
4 W/B ECCS relay {Self-shutoff) "OFF” RS
[ignition switch "OFF”
BATTERY VOLTAGE )
A few seconds passed after turning ignition (11 - 14v) BT
switch "OFF"
87 |R _ I BATTERY VOLTAGE
72 R Power supply for ECM |Ign|t|on switch "ON ] (1 - 14v) HA
=L
1o

EC-103
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Malfunction is detected when ... .
{Passible Cause)
Code No.
PO100 A) An excessively high or low voltage from the sensor is | # Harness or connectors
0102 entered to ECM. (The sensor circuit is open or shorted.)

B)C) Voltage sent to ECM is not practical when com-
pared with the crankshaft position sensar (POS)
and throttle position sensor signals.

® Mass air flow sensor

274

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Procedure for malfunction A

® »3

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

OR

3)
® )
3)

Turn ignition switch “ON”, and wait at least 6 seconds.
Start engine and wait at least 3 seconds.
Select “MODE 7" with GST.

OR

& 3

Turn ignition switch “ON”, and wait at least 6 seconds.
Start engine and wait at least 3 seconds.

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

then turn “ON”.
4) Perform “Diagnostic Test Mode Il (Seif-diagnostic

resultsy

EC-104

" with ECM.



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

Procedure for malfunction B

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and warm it up sufficiently.

) Wait at least 10 seconds at idle speed. @i

OR

} Turn ignition switch “ON".
) Start engine and warm it up sufficiently. A
)
)

OK NG

MAS AIR/FL SE +00°21 MAS AIR/FL SE +00°21
15:48 x0.1V  +02'45 15:48 x0.1V  +02°45 @
0 13 26 38 51 0 13 26 38 51 -

1
2
£ 3
4

Wait at least 10 seconds at idie speed.
Select “MODE 7” with GST.
—————OR M
1; Turn ignition switch “ON”.
)
)

Start engine and warm it up sufficiently.
Wait at ieast 10 seconds at idle speed. LC
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn "ON".

} 5) Perform “Diagnostic Test Mode I1i (Self-diagnostic

B /,...“..,/

results)” with ECM.

e

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 CL
SEF998N confirmed.

Procedure for malfunction C

CALG LOAD 20% =N 1) Turn ignition switch “ON”. MT
SOOLANT TEMP B 2) Select “DATA MONITOR” mode with CONSULT.
LONG FT #1 o% 3) Start engine and warm it up sufficiently.
S i Pl 4) Check the voltage of mass air flow sensor with “DATA AT
ENGINE SPD 2637RPM MONITOR”.
PN A oMPH 5) Check for linear voltage rise in response to increases to
INTAKE AIR 41°C about 4,000 rpm in engine speed. FA
OTTLE POS LAk mf OR
’ @ 1) Turn ignition switch “ON”.
2) Start engine and warm it up sufficiently. RA
SEF534P 3) Select “MODE 1” with GST.
4) Check the mass air flow with “MODE 1”.
R 5) Check for linear mass air flow rise in response to BR
lr =] 13‘ CONNEGTOR " - e increases to about 46())20 rpm in engine speed.
T oy 1) Turn ignition switch “ON”. ST
2) Start engine and warm it up sufficiently.
3) Check the voltage between ECM terminal & and _
ground. RS
—J—l 4} Check for linear voltage rise in response to increases to
\ D O about 4,000 rpm in engine speed.
O - ”
SEFE35P
(A
EL
[[B):4

EC-105
275



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

EC-MAFS-01

BATTERY

Reler to
EL-POWER. mmmm : Detectable line for DTG

— . Non-detectable line for DTC

7.5A
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CONNECTOR-1
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z
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=
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109]110] 111]112] [113]114] 115|118 EEEEBEEE

117]118]119]120] [121f122]123f124 EREHE

SEF221T

- EC-106



TROUBLE DIAGNOSIS FOR DTC P0100

AN

Air cleaner

<sensor harness

Mass air flow

SEF649T]|

SEF536P

DISCONNECT

A€

[[ecwm r5]1c:om»:ecmre||

85

DISCONNECT
AE

SEF537P

[
Intake manifold
Kcollect;r

SEF539P,

A€

CONNECT

IL_Ecm Tol Sowecon |

54

&

R, DISCONNECT
1]
Pl 3

SEF538P

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y
CHECK POWER SUPPLY. NG.; Check the following.
1. Turn ignition switch “"OFF"”, | e Harness for open or
2. Disconnect mass air flow sensor har- short between mass air
ness connector. flow sensor and ECM
3. Tum ignition switch “"ON". ¢ Harness for open or
4. Check voltage between terminal @ and short between mass air
ground with CONSULT or tester. flow sensor and hamess
Voltage: Battery positive voltage connector (F36)
i NG, repair harness or
OK connector.
8]
CHECK GROUND CIRCUIT, NG Repair harness or connec-
1. Tum ignition switch “OFF”. "] tors.
2. Disconnect ECM harness connector.
3. Loosen and retighten engine ground
SCrews,
4. Check harness continuity between ter-
minal @ and ECM terminal ¢3.
Continuity should exist.
I OK, check harness for short.
OK
v
CHECK INPUT SIGNAL CIRCUIT. NG.L Repair harness or connec-
1. Check harness continuity between ter- "] tors,
minal I and ECM terminal &.
Continuity should exist.
It OK, check harness for short.
OK
r
NG

CHECK COMPONENT

(Mass air flow sensor).

Refer to "COMPONENT INSPECTION”,
EC-108.

OK
k4

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

F

INSPECTION END

EC-107

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

E””j PEARN 53 .
Mass air flow / aun Mass air flow sensor

1. Turn ignition switch “ON",
2. Starl engine and warm it up sufficiently.
3. Check voltage between terminal @ and ground.

Gy -
A o © Conditions Voltage V
Jih 1 Ignition swilch “ON" (Engine stopped.) Less than 1.0
C—@\—H L Idle (Engine is warmed-up sufficiently.) 1.0-1.7
SEFE50T] idle to about 4,000 pm* 1.0 - 1.7 to Approx. 4.0
*: Check for linear voltage rise in response to increase to about 4,000 rpm in engine
speed.
4. [|f NG, remove mass air flow sensor from air duct. Check hot
) film for damage or dust.
SEF509P
EC-108

278



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor
Absolute

pressure sensor COMPONENT DESCRIPTION

The absolute pressure sensor is connected to the MAP/BARO .
switch solenoid valve with a duct. The sensor detects ambient @l
barometric pressure and intake manifold pressure respectively, and
modifies the voltage signal received from the ECM. The modified
signal will then be returned to the ECM. As the pressure increases, MA
the voltage rises. The absolute pressure sensor is not directly used

to control the engine system. It is used only for on board diagno-

SEFazsa] SIS EM
sl ;
45l | LG
> 4t
8357 : Ambient
& 3r ' b ’
= , barometic
525}t
-] : pressure
’g 15F Vacuum
5 1t '
Cos 1
053 106.6
{100, 3.94) (800, 31.50)
Pressure kPa (mmHg, inHg) @L
(Absolute pressure) SEF946S
CONSULT REFERENCE VALUE IN DATA MONITOR MODE T
e Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Engine is not running Approx. 4.4V AH
ABSOL PRES/SE ® Engine; After warming up
Idle Approx. 1.2V
FA

ECM TERMINALS AND REFERENCE VALUE

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

TER-
MINAL CVOV:_FE)EH ITEM CONDITION DCDAT"A
NO. {DC voltage) B
[Ignition switch “ON”]
Approximately 4.4V 1l
Engine is not running.
61 w Absolute pressure sensor
[Engine is running.| (Warm-up condition)
Approximately 1.2V BiS
Idle speed (5 seconds after starting engine)
42 A Sensor's power supply |fgnition switch “ON"] Approximately 5V a7
|Engine is running.[ (Warm-up condition)
43 B Sensor's ground ov
|dle speed
HA
EL
24

EC-109 - 79



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check items
(Possible Cause)

PO105
0803

A} An excessively low or high voltage from the sen-
sor is entered into ECM,

& Harness or connectors
(Absolute pressure sensor circuit is open or
shorted.)

® Absolute pressure sensor

B) Alow voltage from the sensor is entered into
ECM under heavy load driving conditions.

e Absolute pressure sensor

C) A high voitage from the sensor is entered into
ECM under light load driving conditions.

® Hoses
(Hoses between the intake manifold and absolute
pressure sensor are disconnected or clogged.)

e [ntake air leaks

® Absolute pressure sensor

280

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, [f there is no problem on “Proce-
dure for malfunction B”, perform “Procedure for malfunction

Cc”.

Procedure for malfunction A

1) Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT.
3) Wait at least 8 seconds.

OR

= 1
&5 2;

Turn ignition switch “ON" and wait at least 6 seconds.
Select “MODE 7” with GST.

OR

® 3

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

3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
Procedure for maifunction C

D }

Start engine and warm it up sufficiently.
Turn ignition swilch “OFF” and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

4) Start engine and let it idle.

5) Wait at least 15 seconds.

® )

OR

Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at [east 5 seconds.

3) Start engine. :
4) Let engine idle and wait at ieast 15 seconds.
5) Select “MODE 7” with GST.

OR

oy 1)

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

3) Start engine.

4) Let engine idle and wait at least 15 seconds.

5) Tumn ignition switch "OFF”.

6) Perform "Diagnostic Test Mode It (Self-diagnostic
results)” with ECM.

EC-110



THOUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

OVERALL FUNCTION CHECK
R MONITOR 3% NO FALL This procedure can be used for checking the overall function of
ABEOL PRES/SE 4.4V absolute pressure sensor circuit. During this check, a DTC might
nct be confirmed.
Procedure for malfunction B @l
1) Tumn ignition switch “ON".
= 2) Select “ABSOL PRES/SE” in “DATA MONITCR” mode
with CONSULT. MIA
3) Make sure that the voltage of “ABSOL PRES/SE” is
[ RECORD more than 1.74 [V].
BEFS770 OR [E4
@ 1) Turn ignition switch “ON".
FUEL SYS #1 OLDRIVE 2) Select "MAP"” in “MODE 1" with GST.
UL Sy OLDRIVE 3) Make sure that the pressure of “MAP” is more than 46 LG
kPa (0.47 kg/cm?, 6.7 psi).
SHORT FT #1 8:;0 OR
E?BETFTF# }m 0% choy 1) Turn ignition switch “ON”.
Eﬁgﬁugsgn Oﬂg?&l - 2) Make sure that the voltage between ECM terminal &)
VEHICLE SPD OMPH and ground is more than 1.74 [V]. i
IGN ADVANCE 1.0° R
INTAKE AIR 25°C
SEF446Q) @IL
= CONMECT M
HS.
[_Ecm ﬁconnecmnﬂ AT
61
‘ A
> ©h
01 G 1 R
~  SEF432Q)
BR
S
RS
B
A
EL
324
EC-111

281



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

EC-AP/SEN-01

mmm . Detectable line for DTC
e Non-detectable line for DTC

A AT models
ABSOLUTE
PRESSURE
]—V*V‘—I SENSOR
3 2 1
L 2f L ot

CONNECTOR-12

I}B

||'—._m_._..

B B
|35l
AVCC™ PRES GND-A | gom _J SENS AT
UNIT
MODULE) = =T

282
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U NEEEETS
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TROUBLE DIAGNOSIS FOR DTC P0105

sensor harmess

/ connector ~
/

8 O

5
i A€ C3
[Q]

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 duplicated after
“Procedure for maifunction C”, perform “Procedure B,

HE>

[ Ecw ']—BTCONNECTOHII ak®

61

Q]

Bt DISCONNECT
4T
M€

G

SEF433Q)

Procedure A Gl
INSPECTION START
MA
A 4 a
EHECK POWER SUPPLY. N Repair harness or connec- =
1. Turn ignition swiich “OFF”, tors.
2. Disconnect absolute pressure sensor
harness connector. LC
3. Tum ignition switch “ON".
4. Check voltage between terminat (3 and
engine ground with CONSULT or tester.
Voltage: Approximately 5V
OK
B] v
CHECK GROUND CIRCUIT. NGr Check the following.
t. Tumn ignition switch “OFF". ® Harness for open or
2. Loosen and retighten ground screw, short between ECM and L
3. Check harness continuity between ter- absolute pressure sen-
minal @ and engine ground. s0r
Continuity should exist. » Harness for open or )
If OK, check hamess for short. short between A/T con- M
trol unit and absolute
OK pressure sensor
If NG, repair harness or
connectors. AT
y
NG . [,
CHECK INPUT SIGNAL CIRCUIT. »| Repair hainess or connec- i
1. Disconnect ECM harness connector. lors.
2. Check harness continuity between ECM
terminal & and terminal @ . RA
Continuity should exist.
If OK, check harness for short.
lOK 3R
CHECK COMPONENT NG= Replace absolute pressure
{Absolute pressure sensor). Sensor. &
Refer to “COMPONENT INSPECTION",
EC-335.
¢OK GBS
Disconnect and reconnect harness con-
nectors in the circuit. Then retest. _
BT
iTroubIe is not fixed.
Check ECM pin terminals for damage or HA
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.
T EL
INSPECTION END
I

EC-113
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TROUBLE DIAGNOSIS FOR DTC P0105

solanoid valve
f

) B\

|
MAP/BARC switch

Absolute Pressure Sensor (Cont’d)

Procedure B

INSPECTION START

=
R Improper connection

-
Spiit

Clogging

284

(Absolute pressure sensor).
Refer to “COMPONENT INSPECTION",
EC-115.

OK

¥

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

Trouble is not fixed.
r

Check ECM pin terminals for damage or

Reconnect ECM harness connector and
retest.

the connection of ECM harness connector.

r

INSPECTION END

EC-114

Vacuum
@ gauge
-« - I
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.
SEF4190 pressure sensor. i If NG, repair or replace the
3. Check the vacuum pressure with hose.
vacuum gauge at idle.
oK
Vacuum pressure: ¥
:_ps‘;'o":r;ﬁ;f_"gm intg) CHECK INTAKE SYSTEM.
¢ Check intake system for
OK air leaks.
E :
CHECK HOSE BETWEEN ABSOLUTE NG | Repair or reconnect hose.
PRESSURE SENSOR AND MAP/BARQ -
SWITCH SOLENOID VALVE.
SEF109L] | 1. Turn ignition switch "OFF”.
2. Check hose for clogging, cracks or
improper connection.
OK
h 4
CHECK COMPONENT NG_ Replace absolute pressure

Sensor.




TROUBLE DIAGNOSIS FOR DTC P0105

B rcTvetesTH [

MAP/BARO SW/V MAP
======== MONITOR ========
CKPS*RPM(FPOS) 737rpm
MAP/BARO SW/N MAP
ABSOL PRES/SE 1.3V

L] WA

EF440Q

B AcTvETEST R [
MAP/BARO SW/NV Baro
mm==—===c= MONITOR ===z===z==
CKPS«RPM(POS) 737rpm
MAP/BARO SWHV BARO
ABSOL PRES/SE 4.3V

BARO . MAP

SEF441(¢Y

BATTERY

MEC488B

=

r LONNECY A
4 €

Absolute pressure
sensor

SEF4130A

Absolute Pressure Sensor (Cont’d)

COMPONENT INSPECTION

1. Stant engine and warm it up sufficiently.
= 2. Perform “MAP/BARO SW/V" in “ACTIVE TEST"” mode

with CONSULT.
3. Make sure of the following.

® When selecting “MAP”, “ABSOL PRES/SE” indi- d

cates approximately 1.3V.

® When selecting “BARO”, “ABSOL PRES/SE" indi- jia

cates approximately 4.3V.

4. If NG, check “Absolute pressure sensor” below.

2. Remove hose from absolute pressure sensor.
3. Apply vacuum and pressure to absolute pressure sensor as

shown in figure.

OR EM
@ 1. Remove MAP/BAROQ switch solenoid valve. .
2. Check air passage continuity.
LG
Air passage Air passage
Condition continuity continuity
between @ and between & and ©
12V direct current suppty
between terminals @ Yes No
and @ Fl=
~ No supply No Yes
GL
3. If NG, check “Absolute pressure sensor” below.
W
AT
A
Absolute pressure sensor BE
1. Remove absolute pressure sensor from bracket with its har-
ness connectar connectad. ST
I

4. Check output voltage between terminal @ and engine ground. RS

Pressure (Absolute pressure)

Voltage (V)

106.6 kPa (800 mmHg, 31.50 inHg)

Approximately 4.6

B3

13.3 kPa (100 mmHg, 3.94 inHg)

Approximately 0.5

5. If NG, replace absolute pressure sensor.

It OK, check MAP/BARC switch solenoid valve. Refer lo

“COMPONENT INSPECTION”, EC-280.

EC-115
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TROUBLE DIAGNOSIS FOR DTC P0110

A0

Ma
85 Aair ﬂﬂ“
* Intake air temperature
” Intake air

sensor harness connector

SAN

f|(IJW sensk
)

temperalure
sensor

Intake Air Temperature Sensor

COMPONENT DESCRIPTION

The intake air temperature sensor is mounted to the air duct,
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
decreases in response fo the temperature rise.

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

ECM TERMINALS AND REFERENCE VALUE

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

SEF392T)
o0r (Reference data)
1 L .
g: Intake aﬂn:3 tfun;;:oeralure Resistance (kQ)
g 4r Acceptable
g 2 ~10 {14} 7.0-11.4
2 48 20 (68) 2.1-29
]
€ 04} 80 (176) 0.27 - 0.38
0.2 |-
0.1
(4) (3_?) (53)(1?42(138){17;:5)(212)
emperalure SEF012P

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.J (Warm-up condition)
43 B Sensor's ground ov
Idle speed
Intake air termperature 0- 5.0V
58 SB niake air emperatur {Engine is running. | Output voltage varies with
sensor . .
intake air temperature.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... -
No (Possible Cause)
PO110 A} An excessively fow or high voltage from the sensor is | ® Harness or connectors
0401 entered toc ECM. (The sensor circuit is open or shorted.)

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

& |ntake air temperature sensor

286

EC-116



TROUBLE DIAGNOSIS FOR DTC P0110

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

RECORD !
SEF002P
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

SEF549F

A€ QD

[ Ecu o] connecTon]

D O

SEF397Q

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Procedure for malfunction A
1) Turn ignition switch “ON". &l
=/ 2) Select "DATA MONITOR” mode with CONSULT.
3} Wait at least 5 seconds.
OR MA
@ 1) Turn ignition switch “ON” and wait at feast 5 seconds.
2) Select MODE 7 with GST.
. Of ; Gl
@ 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”. LS
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
Procedure for maifunction B

1} Lift up vehicle and open engine hood.

0 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. R
(c) Check the engine coolant temperature, CL
(d) If the engine coolant temperature is not less than

90°C (194°F), turn ignition switch “OFF" and cool

- B

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

3) Turn ignition switch “ON”,

4} Select "DATA MONITOR" mode with CONSULT.

5) Start engine. .

6) Shift selector lever to “D” position. FA

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

OR
1) Lift up vehicle and open engine hood.

2) Wait until engine coolant temperature is less than 90°C BR
(194°F). -
(@} Turn ignition switch "ON".

(b) Select MODE 1 with GST. ST

(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 RS

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

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 pja
2 minutes.
6) Select MODE 7 with GST.
OR EL
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”.
(p) Check voltage between ECM terminal 8 and ground.
Voltage: More than 1.0 (V)
(c) If the voltage is not more than 1.0 (V), turn ignition
switch “OFF” and cool down engine.

EC-117

(DY
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

¢ Perform the following steps before the vollage is below
1.0V.

3) Start engine.

4) Shift selector lever to "D” position.

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

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

7} Perform “Diagnostic Test Mode 11 (Seif-diagnostic
results)” with ECM.

288 EC-118



TROUBLE DIAGNOSIS FOR DTC P0110

intake Air Temperature Sensor (Cont’d)

EC-IATS-01

W : Detectable line for DTC

wemm - Non-detectable line for DTC

@ : AT models
INTAKE AIR
__@,_ TEMPERATURE
SENSOR
5N L2
5B B
=~
S
T [ o
- .
A =]

S8 B
fse] =1l E3l
TAMB GND-A SENS

GND
ECM (ECCS CONTROL MODULE} AT CONTROL
UNIT

[MA

EM

LG

“ EN

CL

AT

FA

B

ST

—

na

.? [EREN §R DK
=

AR BIBEREERE @ b4
HHHAIEEEESIZ 6

10111021104 104( |+05H10641071108
109 110] 111|112} 111341141 115)116)
171i8|119)120] [121[122{123]124

EC-119

EL

I

SEF220T
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TROUBLE DIAGNOSIS FOR DTC P0110

Throttie body

-
Intake air temperature -
sensor harness connec1or

View with |ntake air duct remO\A SEF391T|
. OISCONNECT I

o o

SEF014R

o]

[ m1

SEF015R)

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y
CHECK POWER SUPPLY. NG | Check the following.
1. Tum ignition switch “OFF". "I @ Harness for open or
2. Disconnect intake air temperature sen- short between ECM and
sor harness connector. intake air temperature
3. Turn ignition switch "ON". sensor
4. Check voltage between terminal (O i NG, repair harness or
and ground. connectors.
Voltage:
Approximately 5V
OK
B _
[ CHECK GROUND CIRCUIT. NG | Gheck the following.
1. Tum Iignition switch “OFF”, "I e 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
i OK, check harmess for short. * Harness for open or
short between A/T con-
oK . . -
trol unit and intake air
temperature sensor
it NG, repair hamess or
connectors.
- r
CHECK COMPONENT NG | Replace intake air tem-
(Intake air temperature sensor). "| perature sensor.
Refer to “COMPONENT INSPECTION”,

EC-121.

OK
4

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

,Troubre is not fixed.

Check ECM pin terminals for damage or

the connection of ECM hamess connector.

Reconnect ECM harness connector and
retest.

F

INSPECTION END

290
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

COMPONENT INSPECTION

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

I | M

SEFG47Q &M

2

Intake air temperature
DC (DF)

Acceptabts 20 (68) 21-29
' 80 (176) 0.27 - 0.38

72

Resistance kQ Le

Resistance k2

S o QO O
L - ]
T

20 0 20 40 60 B0 100
(-4) (3_?) (53)(1?4)(15(?(17;5)(212) @&,
emperature °C (°F) SEF012P

T
AT
FA
RA
BR

S

EC-121 901



TROUBLE DIAGNOSIS FOR DTC P0115

Sensor

Terminal

Engine Coolant Temperature Sensbr (ECTS)

COMPONENT DESCRIPTION

The engine coolant temperature sensor is used to detect the

engine coolant temperaiure. The sensor modifies a voltage signal

from the ECM. The modified signal retums to the ECM as the

engine coolant temperature input. The sensor uses a thermistor

Q ) which is sensitive to the change in temperature. The electrical

/ : resistance of the thermistor decreases as temperature increases.
Gasket

Temperaturs °C

ground).

SEF504K
-~ (Reference data)
1 L i -
gi Engine cm::’argt tempera Voltage* Resistance
E 45 Acceplable oc (DF) (V) (kQ)
2,
-]
Q
15 —
g 08F 10 (14) 4.4 9.2
2 oal 20 (68) as 25
g.2f 50 (122) 2.2 0.84
0 3 20 a0 60 B0 100 90 (194) 10 0.25
(-4) (32} (68) (104)(140) gﬁ)(mz)

serotzp|  These dala are reference values and are measured between ECM terminal
& (Engine coolant temperature sensor) and ECM terminal @ (Sensor’s

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

COOLAN TEMP/S

® Engine: After warming up

More than 70°C (158°F)

ON BOARD DIAGNOSIS 1L.OGIC

Diagnostic Check Items
Trouble Code Malfunction is detected when ... .
N {Possible Cause)
0.
PO115 ® An excessively high or low voltage from the sensor is | Hamess or connectors
0103 entered to ECM. (The sensor circuit is open or shorted.)
¢ Engine coclant temperature sensor

292

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
1) Turn ignition switch “"ON".
2) Select “DATA MONITOR"” mode with CONSULT.

3)

Wait at least 5 seconds.
OR

@

Turn ignition switch “ON” and wait at least 5 seconds.
Select “MODE 7" with GST.
OR

8 3

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

3) Perdorm “Diagnostic Test Mode |l (Self-diagnostic
resuits)” with ECM.
EC-122



TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
EC-ECTS-01
Gt
S : Detectable line for DTC
smmmae : Non-detectable fine for DTC M2
@:Aﬂ' models
COOLANT
—@—- TEMPERATURE B
&
2 1
= & Lo

CONNECTOR-12

cL

. @1 JOINT

M

R
AT
\ \
FA
RA

Y B
[E3] [T IFesT BR
TW GND-A SENS
GND
ST
ECM (ECGCS CONTROL MODULE) AT CONTROL
UNIT  (F103
RS
BT
53] < :
G2 OO zl2l2]2]2]2) oD A
GY L
= EL
I HBBIECHEEDRE @ [24] 7EdzdR
s|6]7]8] [igi7aiokdeilz fasfazaafaolaoi 4zl
(D3¢

101]102]108H104] 1105]108]107}108] JHEE

18 110] 11| 12| [11a]7ia|1is|e] LeLel71818] O

1H7I18[199120] |121[122]123[124] ERGEE

F10t
GY
HS.

MECE49B
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SEF279P

2

@R,

v
@

D O
7SEF541F'
E
& DISCONNECT A
ZAE
D
[Q]
-:SEF542P
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Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

y
CHECK POWER SUPPLY. NG | Check the lollowing.
1. Tum ignition switch “OFF”. & Harness for open or
2. Disconnect engine coolant temperature short between ECM and
sensor harness connector. engine coclant tempera-
3. Tum ignition switch “ON". ture sensor
4. Check voltage between terminal @ and if NG, repair harness or
ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
B y
CHECK GROUND CIRCUIT, NG | Check the following.
1. Tumn ignition switch “OFF”. | e Harness for open or
2. Check harness continuity between ter- short between ECM and
minal M and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
i OK, check harness for short. e Harness for open or
short between A/T con-
oK . .
trol unit and engine cool-
ant temperature sensor
If NG, repair harness or
connectors.
NG

CHECK COMPONENT

{Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION”,
EC-125,

OK

r

Disconnect and reconnect harness con-
nectors 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.

h 4

INSPECTION END

EC-124

h 4

Replace engine coolant
temperature sensor.,




TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)

N
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure. €l
Temperature °C (°F Resistance k2
p (°F) . i MA
20 (68} 21-29
50 (122) 0.68 - 1.00
[
SEF152P 90 (194)  0.236-0260 EM
20F
g If NG, replace engine coolant temperature sensor. LS
&r
g 4r Acceptable
g 2
308
B oaf
0.2+
0.1

20 0 20 46 60 80 100
(-4) (3_'2_] (53)(1?4)(104(?(17;5)(2121 @H:.
amperatura °C {°F) SEFO12P L

Bl

joX

EC-125
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of 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.

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

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

N7
QED

-

(-

1°l
b

04 switch

{ 5
t—o s} ;
13y switch
§ 2 Throttle
3

Supply voltage: 5V
(Applied between terminal
No. 1 and 3}

g
-]

Wide open
throttle
position

QOutput voltage between
terminal No. 2 and 3 V

7

Closed
throttle
position

Eay
=]

e

-

Throttle valve opening angle (deg)

poasition
Sensor

Lk
e

45 20 135

Qutput voltage between terminal No. 2 and 3 (V)
Qo

MEC693BA

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

» Specilication data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
it T Throttle valve: fully closed 0.35 - 0.65V
THRTL POS SEN * Ignition switch: ON i
(Engine stopped} Throttle valve: tully opened Approx. 4.0V

296



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)
ECM TEBRMINALS AND REFERENCE VALUE

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

TER-
MINAL CV;E)EH ITEM CONDITION (DCD\:?;II—:\ o)
NO. ag @l
[ignition switch "ON”] (Warm-up condition)
0.35 - 0.865V MA
Accelerator pedal refeased
23 w Throttle position sensor
[ignition switch "ON"]
Approximately 4V EM
Accelerator pedal fully depressed
42 R Sensor's power supply [Ignition switch “ON“I Approximately 5V
[Engine is running.| (Warm-up condition) LG
43 B Sensor's ground l_ ov
Idle speed .
ON BOARD DIAGNOSIS LOGIC -
- . & (=
Diagnostic o Check ltems FE
Trouble Malfunction is detected when ... .
(Possible Cause)
Code No. L
PO120 ® An excessively low or high voltage from the sensor is | @ Harness or connectors
0403 entered to ECM. i {The sensor circuit is open or shonted.)
® Rationally incorrect voltage is entered to ECM com- e Throttle position sensor MT
pared with the signals from mass air flow sensor,
crankshaft position sensor (POS) and IACV-AAC
valve. AT
B,
ST
&S
=1
A
I

EC-127
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TROUBLE DIAGNOSIS FOR DTC P0120

% MONITOR % NO FAL L]
THRTL POS SEN 0.48V
ABSOL THeP/S 0.0%
RECORD 1
4] SEF024P
NG data OK data
THARTL POS SEN 00°'00  THATL POS SEN 00 00
15:38 x0.1v +03"54 1538 - X0V +03"54
(01 2 351 0 19 26 38 5
~.. l""-~
‘-' 'o'
e M.,
ABSOL THP/S 00'00 ABSOL THPrS 00°00
15:98 LY 15:38 % +03"'54
Oz m ziwg oo s o 75
] P T
-

THRTL ABSOL THRTL ABSOL
an  POS THPO POS  THP
15:38  gEN  SEn 1538 gEN E{I’ENO

{4 (%} [\7] (%)

00"36 214 399 00"46 288 574
00737 220 413 00"47 300 605

00"38 226 427 00"48 312 633
00"38 232 444 00"49 324  66.1
0041 226 427 00°50 334 689
0042 220 413 00'651 346 714
00°43 258 504 00’52 356 742
00°44 266 525 00°53 368 77.0
00"45 276 54.9 00"54 380 798

SEF021P

. CONNECT
ECM O[CONNECTOHI
25 (ground)
SHS
SEF384C

298

Throttle Position Sensor (Cont’d)
OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the
throttle position sensor circuit. During this check, a DTC might not
be confirmed.
1) Start engine and warm it up sufficiently.
= Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON".
4) Select “MANU TRIG"” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT.
5) Seiect “THRTL POS SEN” and “ABSOL TH-P/S” in
“DATA MONITOR” mode with CONSULT.
6) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
7) Print out the recorded data and make sure the follow-
ings:
e The voltage when accelerator pedal fully released is
approximately 0.35 - 0.65V.
e The voltage rise is linear in response to accelerator
pedal depression.
¢ The voltage when accelerator pedal fully depressed
is approximately 4V.
OR
@ 1) Start engine and warm it up sufficiertly.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON”.
4) Check the voltage between ECM terminal @ and &
{ground} and make sure the followings:
e« The voltage when accelerator pedal fully released is
approximately 0.35 - 0.65V.
® The voltage rise is linear in response to accelerator
pedal depression.
e The voltage when accelerator pedal fully depressed
is approximately 4V,

EC-128



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

EC-TPS-01
. : Detectable line for DTG @]H
= : Non-deteciable line tor DTC
(A : AT models A
THROTTLE
o [
EM
1 2 3
R W B CONNECTOR-12
i 16
=
o £ 5N [ilpe
~31=
| |
| 1
o JOINT
o CONNECTOR-12
]
A K — eL
| 1 *
o L2 fLe]
. (YN
) 1 g ' B i
| I
! )
N B AT
{ |
I 1
o 4 \
1 R A
I |
i w B B B B B RA
AR EEE I _J =]
AVCC VO GND-A | oM SENS AT
(ECCS 4 GNL CONTROL BR
CONTROL 1 UNIT
MODLULE) ":.- =
8T
RS
BT
AR
(A
=
IAEREEHEEDRE 3
HARBIEEEEZSZ @ ElL
1oificefrodfio4] [rosfrodrorfrod ‘ 4a5jasa7] |6 . DX
vl 110] n{r12] fivafriafiis|ne iEEEﬂiEE s 2 i Froi M
7| efnisfteof [12af12freafizd] g SRR h e e GY
MEC661B
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TROUBLE DIAGNOSIS FOR DTC P0120

)
-Throttle position sensor
t\ harness connector

z ll/

i

uct
SEF528P

SEF564F

/[
Intake manifold
Kc/o"ect;r

SEF539P

= A€

(@]

SEF565P

. DISCONNECT

__ecm IOI CONNECTOR—” Gﬁ@

&)

23

[Q]

. TISCONNECT

SEF566P
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Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTHCON START

!

ADJUST THROTTLE POSITICN SEN-
SOR,
Perform BASIC INSPECTION,

EC-78.
oK
v NG
CHECK POWER SUPPLY. »| Repair harness or connec-
. Turn ignition switch “OFF”. lors.
2. Disconnect throttle position sensor har-
ness connector.
3. Tum ignition switch “ON".
4. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V
OK
El h 4 NG
CHECK GROUND CIRCUIT. _»| Check the following.
1. Tum ignition switch “OFF”. ® Joint connector-12 (157
2. Loosen and retighten ground screw, ¢ Harness for open or
3. Check harness continuity between ter- short between throttle
minal @ and engine ground. position sensor and
Continuity should exist. ECM
If OK, check harness for short. e Harness far open or
short between throttle
OK position sensor and A/T
control unit
If NG, repair hamess or
connectors.
y NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair hamess or connec-
1. Disconnect ECM hamess connector. tors.
2. Check harness continuity between ECM
terminal @ and terminal @ .
Continuity should exist.
If OK, check harness for short,
i OK
NG

CHECK COMPONENT
(Throttle ‘posmon sensor).
Refer to "COMPONENT INSPECTION",

A4

Replace throttle position
sensor. To adjust it, per-
form BASIC INSPECTION,
EC-78.

EC-131.
‘LOK

Disconnect and reconnect harness con-
nectors 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-130




THOUBLE DIAGNOSIS FOR DTC P0120

Throttle position
sensor harness A\
connector >

(C [DSCONKECT

€ 4

SEF621P

Throttle Position Sensor (Cont’d)

COMPONENT INSPECTION

Throttle position sensor

el

Start engine and warm it up sufficiently.
Turn ignition switch “OFF”. @&l
Disconnect throttle pesition sensor harness connector.
Make sure that resistance between terminals @ and @
changes when opening throttle valve manually. MA
Throttle valve conditions Resistance at 25°C {77°F)
Completely closed Approximately 0.5 kQ Elil
Partially open 05-40k2
Completely open Approximately 4.0 k& LC
If NG, replace throttle position sensor.
To adjust throttle position sensor, perform “BASIC
INSPECTION”. (See page EC-78.) EC
[FE
CL
T
AT
FA
RA
BR
ST
RS
BT
HA
EL
i

EC-131
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TROUBLE DIAGNOSIS FOR DTC P0125

e Termminal 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 L) which is sensitive to the change in temperature. The elecirical
/ resistance of the thermistor decreases as temperature increases.
Qasket
SEF594K
201 {Reference data)
10r .
g - Etnegr:; ::;:tziraent Voltage™ Resistance
r Acceptable
% o ccopts °C (°F) (v (kg2)
B o8r ~10 (14) 44 9.2
& oa} 20 (68) 3.5 2.5
0.2¢ 50 (122) 2.2 0.84
ofb
-20 20 40 60 80 100
(4 (:%) wgigtmmggq:;snmz) %0 (194) 10 0.25
emperature °C {F) seF012P|  *: 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

& Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
COQLAN TEMP/S ® Engine: After warming up More than 70°C (158°F)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Chock It
Trouble Malfunction is detected when ... 5 "_"; (t:ams
Code No. (Possible Cause)
P0125 # Voltage sent to ECM from the sensor is not practical, o Harmess of connectors
0908 even when some time has passed afler starting the ecto

{High resistance in the circuit)
& Engine coolant temperature sensor
® Thermostat

engine.
® Engine coolant temperalure is insufficient for closed
loop fuel control.

EC-132
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TROUBLE DIAGNOSIS FOR DTC P0125

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

] RECORD
SEF00ZP
FUEL SYS #1 OPEN
FUEL SYS #2 OPEN
CALC LOAD 15%
COOLANT TEMP 31°C
SHORT FT #1 0%
LONG FT i1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD 1065RPM
VEHICLE SPD OMPH
IGN ADVANCE 15.0°
INTAKE AIR 25°C

SEF729P

€ D\ im o BN

[l_ecm_lo]connecton]|
59

G

v |

SEF648P

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

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the
engine cooclant temperature sensor circuit. During this check, a @
DTC might not be confirmed.
Note: If both DTC P0115 (0103) and P0125 (0908) are displayed,
first perform TROUBLE DIAGNOSIS FOR DTC PO115 [jA
(0103). (See EC-122))
1) Turn ignition switch “ON".
2/ 2) Select “COOLANT TEMP/S” in “DATA MONITOR” [EM
mode with CONSULT.
3) Start engine and run it at idle speed.
4) Check that the engine coolant temperature rises to LG
25°C (77°F) or more within 20 minutes. (Be careful not
to overheat engine.)

1) Tum ignition switch “ON".
2) Select “MODE 1” with GST.
3) Start engine and run it at idle speed.
4} Check that the engine coolant temperature rises to
25°C (77°F) or more. within 20 minutes. (Be careful not cl.
to overheat engine.)

1) Turn ignition switch “ON". MT
2) Probe voltage meter between ECM terminal & and
ground.
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 20 minutes. (Be
careful not to overheat engine.) =

ST
RS
BT
A

EL

EC-133 303



TROUBLE DIAGNOSIS FOR DTC P0125
Engine Coolant Temperature Sensor (ECTS)
(Cont’d)

EC-ECTS-01

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

@ ;AT models

ENGINE
COOLANT

—CAMWD— |TEvPERATURE
SENSOR

CONNECTOR-12

= Bﬁl JOINT

ECM (ECCS3 CONTROL MODULE) AT CONTROL
F101 UNIT
[ ><] <>
SIBIGD O s [2]2]2 =2 2] GioD
GY L

1 BERBIEE EHEERE @ 7E PEPE 2T: 2y P 2T, 8, o] EE R YR im)
ARARGEEEETSE eja7sefadacia 1jazjaslazaslasla e el

1011102]103{104] [105)106{107
10951104 111 112] H13[114115
17)118] 1191120 {121[122]123

d

MECE49B
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TROUBLE DIAGNOSIS FOR DTC P0125

connector

Z8 t
Engine coglant
itemperature Y
sensor harness

SEFZ79P,
DISGONNECT
‘
o o
.:SEF541F
=
N DISCONNEGT ™
&)
ISiD)
Q]
TSEFS!&ZP

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
 DIAGNOSTIC PROCEDURE

INSPECTION START

L 4

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

2. Disconnect engine coolant temperature
sensor hamess connector,

NG

Check the following.

* Harness for open or
short between ECM and
engine coolant tempera-

S = . -

T

AT

A

3. Turn ignition switch “ON". ture sensor
4. Check voltage between terminal @ and If NG, repair harness or
ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
B v
CHECK GROUND CIRCUIT, NG | Gheck the following.
1. Turn ignition switch “OFF". ¢ Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. engine coolant tempera-
Continuity shouid exist. ture sensor
If OK, check harness for short. e Harness for open or
short between A/T con-
OK trol unit and engine cool-
ant temperature sensor
If NG, repair harness or
connectors.
h 4
CHECK COMPONENT NG | Replace engine coolant
(Engine coolant temperature sensor). temperature sensor.
Refer to "COMPONENT INSPECTION",
EC-136.
OK

r

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

NG

OK

h 4

Disconnect and reconnect harness 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.

INSPECTION END

EC-135

CHECK COMPONENT.
(Thermostat)

Refer to “Thermostat”, LC
section.

If NG, replace it.

BR

ST

RS

Br

HA

B
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature Sensor (ECTS)

N (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
Temperature °C (°F) Resistance
L
20 (68} 21-29kQ
50 {122) 0.68 - 1.0 k2
SEF152P 90 (194) 0.236 - 0.260 kQ
20- "
gt If NG, replace engine coolant temperature sensor.
o
g 4r Acceptabls
2 2t
2
LR
w0
& 04}
0.2+
010l T— FIOPRE W S
20 0 20 40 80 BO 100
(4) (32) {68)(104)(140)176) 212)
emparature °C (°F) SEF012P
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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.

Di .
ragnostic L : Check tems @l
Trouble Malfunction is detected when ... .
{Possible Cause)
Code No.
8
PO130 ® The closed loop control function for right bank does e The front heated oxygen sensor (right bank} circuit is A
0307 not operate even when vehicle is driving in the speci- open or shorted.
fied condition. ® Front heated oxygen sensor {right bank) &
e 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. LG
condition, e Front heated oxygen sensor (left bank)
# Front heated oxygen sensor heater (left bank)

Gl
% MONTOR % NO P L] OVERALL FUNCTION CHECK NIT
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. AT
FROZMNTR-B1  RICH 1) Start engine and warm it up sufficiently. k
2/ 2) Select “MANU TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FRO2 g5
MNTR-B1(B2)".
3) Hold engine speed at 2,000 rpm under no load during

[ RECORD the following steps.
SEFETeP 4) Touch “RECORD” on CONSULT screen.

5) Make sure of the following.
® “FR 02 MNTR-B1{B2)” in “DATA MONITOR"” mode B
changes from “RICH” to "LEAN" to “RICH” 5 times in

10 seconds.
5 times (cycles) are counted as shown below: ST
cycle | 1] 2] 3| 4} 5]
FR 02 MNTR-B1(B2) R-L-R-L-R-L-R-L-R-L-R RS
R = "FR O2 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 [HA
more than 5 times within 10 seconds while keeping at
2,000 rpm in Diagnostic Test Mode ! (Front heated oxy-

gen sensor monitor).

EL

EC-137 207



TROUBLE DIAGNOSIS FOR DTC P0130, P0150
Closed Loop Control (Cont’d)
DIAGNOSTIC PROCEDURE

For right bank

Refer to TROUBLE DIAGNQOSIS FOR DTC P0130 (0503). (See
page EC-139.)

Refer to TROUBLE DIAGNOSIS FOR DTC P0135 (0901). (See
page EC-144.)

For left bank

Refer to TROUBLE DIAGNOSIS FOR DTC PQ150 (0303). (See
page EC-158.)

Refer to TROUBLE DIAGNOSIS FOR DTC P0155 (1001). (See
page EC-164.)

208 EC-138



TROUBLE DIAGNOSIS FOR DTC P0130

Heater pad

Front Heated Oxygen Sensor (Front HO2S)
(Right bank)

COMPONENT DESCRIPTION

The front heated oxygen sensor (right bank} is placed into the front
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
zirconia generates voltage from approximately 1V in richer condi-
tube tions to OV in leaner conditions. The front heated oxygen sensor

serq06H|  {right bank) signal is sent to the ECM. The ECM adjusts the injec-

tion pulse duration to achieve the ideal air-fuel ratio. The ideal air-

bearing
= 1
=
[
o
5
g
ol
3
B
3
O
0 H

fuel ratio occurs near the radical change from 1V to OV.

Rich ~=— Ideal ratiac —= Lean

Mixture ratio

SEF288D

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

® Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
FR O2 SEN-B2
.................................. 0-03V o Approx. 0.6 - 1.0V
FR 02 SEN-B1

FR 02 MNTR-B2

FR 02 MNTR-B1

& Engine: After waming up Maintaining engine speed at 2,000 IPM || eAN <, RICH

Changes more than & times
during 10 seconds.

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Front heated oxygen sen- ]Engine is running.|
50 w sor {Right bank) 0 - Approximately 1.0V
51 W Front heated oxygen sen- After Wal'ming up Suﬂicienﬂy and erlgiﬂe Speed (periodica”y change)
sor (Left bank) is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Maftunction is detected when ... Chack ltems

Code No. {Possible Cause)
PO130 ® An excessively high voltage from the sensor is entered to e Harness or connectors
0503 ECM. (The sensor circuit is open or shorted.)
® The voltage from the sensor is constantly apprex. 0.3V. * Front heated oxygen sensor (right bank)
# The maximum and minimum voltages from the senscr are not { ® Fuel pressure
reached to the specified voltages. ¢ Injectors

e |t takes more time for the sensor 1o respond between rich and | ® Intake air leaks
lean than the specified time.

MA
EM

LG
FE
CL
M
AT
FA

BR

DX
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TROUBLE DIAGNOSIS FOR DTC P0130

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

310

fr MONITOR % NO FAIL []
CKPS-RPM (FOS)  2137rpm OVERALL FUNCTION CHECK
MAS AIR/FL SE 1.96V This procedure can be used for checking the overall function of the
COOLAN TEMP/S 84°C front heated oxygen sensor circuit. During this check, a DTG might
FR 02 SEN-B1 0.37V not be confirmed.
FR O2 MNTR-B1 LEAN 1) Start engine and warm it up SL‘ffficientIy. o
INJ PULSE 2.6msec = 2} Select “MANU TRIG” and “Hl SPEED” in “DATA
g ] MONITOR” mode with CONSULT, and select “FR 02
J SEN-B1” and “FR O2 MNTR-B1”.
L RECORD -—l 3) Hold engine speed at 2,000 rpm under no load during
SEF6148 the following steps.
4) Touch “RECORD” on CONSULT screen.
5) Make sure of the following.
e “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 O2 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR-B1”, “RICH”
L =*“FR O2 MNTR-B1”, “LEAN"
e “FR O2 SEN-B1” voltage goes above 0.6V at least
once.
e “FR O2 SEN-B1” voltage goes below 0.35V at least
once.
® The voltage never exceeds 1.0V.
CKPS 28a7
, Rev R 38~
1751 pos) R
{rpm) V Maximum
0813 2050  0.19 o & D & ;
ol .I c' l. o " L) 'M lt
o s ol |Bad P it Show o ver SV
09"07 2037 0:18 2 = .. e ' at least one time.
09'05 2037 0.8 & v ol .
0903 2060 0.23 8 * I PR -erlinir;:jug \{JorTageo a5V
- " - v s o “ shouid be below 0.
= 2912 g.43 s d - ~ v, 7 . at least one time.
GRAPH I'm o Minimum SEF616P
OR
Gl = \ @ 1) Start engine and warm it up sufficiently.
HS. aartnd 2) Set volimeter probes between ECM terminal 6§ (sensor
L= = =5 signal) and @ (engine ground).
[_Ecm TOEONNECTOSJI 0~ & 3) Make sure of the foilowing with engine speed held at
2,000 rpm constant under no load.
@‘w ¢ Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode Il (FRONT
@ O HEATED OXYGEN SENSOR MONITOR).
@ W; | o _ff@_H e The maximum voltage is over 0.6V at feast one time.
e The minimum voltage is below 0.35V at least one time.
SEF615P e The voltage never exceeds 1.0V.
EC-140



TROUBLE DIAGNOSIS FOR DTC P0130

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

EC-FRO2RH-01

@i
IGNITION SWITGH
ON or START
—1 i : Detectable line for DTG
15 | Fuse  |ErROwER e ; Non-dstectable fine for DTG MA
BLOCK '
! -
Ll E&os [EM)
R/B
FRONT LG
HEATED
OXYGEN
SENSOR
RH
(1 T N [y | A | _
R/B LY W JOINT CONNECTOR-11
(] ]
[ 1
4 i ) CL
I I
| |
R/B ' ! 1] L]
i R = == T
o ] :
i !
R/B | |
I I AT
4 i I
1 |
I |
| ) A \ FA
I i
| |
| |
[ |
! !
i J
Je | BR
LY W B
[E [l I | B
O2HR  O2SFA | gom ® S1
(ECC3
MODULE) J_— 1
Fivi RS
Br
Refer to last page (Foldout page}.
IS Ei)
[ 2|3 < A -
CEDHE®@ GREHT® mrmT® HA
EiR
101]102f+0afto4] [105[108]107] 108 1{2]3 DX
10oft10pt11[112] [113[114]115]11g] EEEEQEEE
g tisfize] J1aifi2gf12sf124] 5 3EEIJ

SEF231T
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TROUBLE DIAGNOSIS FOR DTC P0130

kST
Front heated
axygen sensor

Front Heated Oxygen Sensor (Front HO2S)

(Right bank) (Cont'd)
DIAGNOSTIC PROCEDURE

-

INSPECTION START

:

Intake manifold
coliector

SEF265P|

Py
:1_‘7 DISCONNECT
1]
€

112

ﬁ DISCONNECT
A€

_—
[__Ecm__Jo[connecTor]]

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
(right bank) hamess connector and
ECM harness connector.

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

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

Continuity should not exist.

NG

{ | [

OK

y

Loosen and retighten engine ground
SCrews.

&

SEFB17P|

Repair harness or connec-
tors.

[
Intake manifold
Kc/ollect;:r

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 PO171, PO172
detected? Is it difficult to start

Yes

SEFB18P

312

engine?
SEF539P g OR
2. Turn ignition switch "OFF".
B acvetest B [ 3. Disconnect mass air flow sensor
hamess connector, and restart
SELF-LEARN B1:100% and run engine at least 3 sec-
CONTROL B2 :100% onds at idle speed.
—====z=zz MONITOR ======== 4. Stop engine and reconnect
CKPS-RPM (REF) 812rpm mass air flow sensor harness
COOLAN TEMP/S 93°C connector. ,
5. Make sure diagnostic trouble
FR O2 SEN-B1 091V code No. 0102 is displayed in
FR 02 MNTR-B1 102% Diagnostic Test Mode Il
] 6. Erase the diagnostic test mode
CLEAR J Il (Self-diagnostic results)

memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
i

7. Wait at least 10 minutes at idle
speed.
Are the DTCs 0114, 0115
detected? Is it difficult to start

engine?
¥No

®

EC-142

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO171
{0114), PO172 (0115)".

(See page EC-173, 168.)




TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (Cont’d)
®

\

CHECK COMPONENT NG | feplace front heated oxy-
[Front heated oxygen sensor heater (right " gen sensor {right bank).
bank])]-
Refer to "COMPONENT INSPECTION”
below.

OK

y

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

v Trouble is not fixed,

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

A

INSPECTION END clL
COMPONENT INSPECTION T
= Front heated oxygen sensor heater |
1S A Check resistance between terminals @ and ).
f Resistance: 2.3 - 4.3Q at 25°C (77°F) AT
DISCONNECT - “, Check continuity between terminals @ and @), @ and @ .
€ L Continuity should not exist.
If NG, replace the front heated oxygen sensor. A
5 s
(&) 24
SEF586Q
BR
§r
RS
BT
A
=8
IOX

EC-143 213



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Right

bank)
SYSTEM DESCRIPTION
ECM Front
. ECCS : heated -
Crankshaft position sensor (POS) Engine speed > fzontroi " g:ﬁ :enosg
module} heaters

The ECM performs ON/OFF control of the front OPERATION

heated oxygen sensor heaters corresponding fo the
; : Front heated oxygen sensor
engine speed. Engine speed rpm heaters
Above 3,600 (AT models) or OFF
4,000 (M/T models)
Below 3,600 (A/T models} or ON
4,000 {M/T models)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

& Specification data are reference values.

MONITOR iTEM CONDITION SPECIFICATION

FR 02 SEN HTR-B1

FR O2 SEN HTR-B2

® Engine speed: idle ON

OFF

e Engine speed: Above 3,600 rpm

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.]
Engine speed is below 3,600 rpm (A/T mod- 0-05V
1g Uy Front heated oxygen sen- els} or 4,000 rpm (M/T models).
sor heater (right bank} [Engine s runningA]
BATTERY VOLTAGE
Engine speed is abaove 3,600 rpm (A/T mod- (11 - 14v)
els) or 4,000 rpm (M/T models).
ON BOARD DIAGNOSIS LOGIC
Diagnuostic Trouble Check Items

Code No.

Matfunction is detected when ...

(Possible Cause)

P0135
0901

# The current amperage in the front heated oxygen
sensor heater {Right bank) circuit is out of the nor-
mal range.

{The improper veltage drop signal is entered to ECM
through the front heated oxygen sensor heater.)

Harness or connectors

(The front heated oxygen sensor heater circuit is
open or shorted.)

Front heated oxygen sensor heater {Right bank}

314
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Right
bank) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

=
=y

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

@

1) Start engine and run it at least 5 seconds at idle speed.

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

3) Start engine and run it for at least 5 seconds at idle
speed.

4) Select “MODE 3” with GST.

NG
JOOLS,

OR
1) Start engine and run it at least 5 seconds in idle condi-
tion.
2) Tum ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode [l (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 i) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode Il) is recommended.

EC-145
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Right
bank) (Cont’d)

IGNITION SWITGH
ON or START

E Refer 1o

16A | FUSE e ‘powER
BLOCK :
g (J/B)
L
)
R/B

EC-FO2H-R-01

. - Detectable line for DTC
——; Non-detectable line for DTC

Bl

Q
fix}
X
v

FRONT
HEATED
OXYGEN
SENSOR
AH
3]
w
4~ JOINT
~12 CONNECTOR-11
!
[
|
[
| (L L
! B
I
I
I
)
'
[
i x |
|
|
[
!
I
I
4
1@ i
w B B B
[Eal | ]
O2SFR | koM ®
(ECC3
CONTROL 1
MODULE) = =
Fig

316

] 23] 4
Cere®®  rme®

Refer to last page (Foldout page).
E106

161[102]103f104] Hos]:08{107]108|

i]2]s
1o viof 111f112] [11af114}1s] 116} HOHEE 110]
[19]

111211314
t7]r18fr1gpreq] [121]r22123]124 E.Emmm]
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TROUBLE DIAGNOSIS FOR DTC P0135
Front Heated Oxygen Sensor Heater (Right

- ~ bank) (Cont’d)
Fr°”‘ “93‘9“ > DIAGNOSTIC PROCEDURE
oxXygen sensor
connector INSPECTION START
@Gl
B v
R CHECK POWER SUPPLY. NG | check the following. VA
Intake manifold \ 1. Disconnect front heated oxygen sensor "} ® Harness connectors
collector {right bank) hamess connector. , (E)
2. Turn ignition switch “"GN". e 15A fuse
seFzesP| | 3. Check voltage between terminal @ and ® Hamess for open or short ERM
ground. : between front heated
. DISCONNEGT Voltage: Battery voltage oxygen sensor and fuse
g if NG, repair harness or LG
TS. OK connectors.
Q5D B
v
CHECK GROUND CIRCUIT. NG | Repair harness or connec-
_ 1. Turn ignition switch “OFF". | tors.
(C@ 2. Disconnect ECM harness connector.
' 3. Check harness continuity between termi-
D O nal & and ECM terminal (319} .
@ = Continuity shoutd exist. .
If QK, check harness for short. @ﬂ_.
SEF646P
OK
E DISCONNECT MSCONNECT b4 N W
& . CHECK COMPONENT G [ Replace front heated oxy-
HS. {Front heated oxygen sensor heater). "1 gen sensor (right bank).
T Refer to "COMPONENT INSPECTION”
{_ecm ]10[ CONNECTOR]| 05@ el AT
19
lOK
Disconnect and recennect harness connec- A
@ tors in the circuit. Then retest.
@@) + Trouble is not fixed.
SEFe47P| | Check ECM pin terminals for damage or

the connection of ECM hamess connector.

Reconnect ECM hamess connector and ] BiR

retest.
v ST

INSPECTION END

RS
=)
COMPONENT INSPECTION A
; Front heated oxygen sensor heater oL

Check resistance between terminals @ and @ .
Resistance: 2.3 - 4.3Q at 25°C (77°F)

Check continuity between terminals @ and @), @ and @ . 1B
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 nhew one.

T8

TDISCONNELT

SEF5860
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TROUBLE DIAGNOSIS FOR DTC P0136

Isolation
bearing

Holder

Louver

Heater pad

Zirconia
tube
SEF406H

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 alr fuel ratio Is controlled to stoichiometric, by the
signai 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

e Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
RRA 02 SENSOR 0 & Approx, 1.0V
& Engine; After warming up Maintaining engine speed at 2,000 rpm
RR 02 MNTR LEAN « RICH

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA,
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.l
Rear heated oxygen sen- -
56 W sor After warming up sufficiently and engine speed | 9 - Approximately 1.0V
is 2,000 rpm.
IEngine [ running.]
25 B ECCS ground Engine ground
Idle 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
Code No.

Malfunction is detected when ...

Check ltems
{Possible Causse)

PO136
0707

ECM.

® An excessively high voltage from the sensor is entered to & Harness or connectors

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

® The maximum and minimum voltages from the sensor are not | ® Harness or connectors

reached to the specified voltages. (The sensor circuit is shorted.}
& |t takes more time for the sensor to respond between rich and | ® Rear heated oxygen sensor
lean than the specified time. ® Fuel pressure
® [njeciors

e |ntake air leaks

318
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)

M activerest @ [ (Cont'd)
VE TES '
OVERALL FUNCTION CHECK
FUEL INJECTION 25% This procedure can be used for checking the overall function of the
———co-== MONITOR =======-=] rear heated oxygen sensor circuit. During this check, a DTC might
CKPS-RPM (POS)  725rpm not be cc)mﬂsrmed. l @l
y : = 1 tart engine and warm it up sufficiently.
RROZSENSOR 189V 2) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
‘ and select “RR 02 MNTR” as the monitor item with MA
CONSULT.
M uP ][ DWN J[Qd] 3) Check “RR 02 SENSOR" at idle speed when adjusting
SEF630Q “FUEL INJECTION” to +25%. EM
“RR 02 SENSOR” should be above 0.48V at least
conNECT once when the “FUEL INJECTION” is +25%.
"3 @m “RR 02 SENSOR” should be below 0.43V at least &
HSBh once when the “FUEL INJECTION” is -25%.
ECM _ |O| CONNECTOR OR
“ = i T —J! @ 1) Start engine and warm it up sufficiently.
ey 2) Set voltmeter probes between ECM terminals & (sen-
H /55 sor signal} and @ (engine ground). BB
@ O o § 3) Check the voltage when racing up to 4,000 rpm under
J A no load at least 10 times. -
c 4 (S\— (depress and release accelerator pedal as soon as pos- cL
SEF635P; sible) '
The voltage should be above 0.48V and below 0.43V
at least once during this procedure. MT
If the voltage can be confirmed in step 3, step 4 is
not necessary.
4) Keep vehicle at idling for 10 minutes, then check the AT
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position. BA
The voltage should be above 0.6V and below 0.55V
at least once during this procedure.
m uy
o 87
53 7
BR
- gTmmEm =TT -
5 4 ! The voltage should be above &7
T ? . 0.48V at least one time.
% !
f ‘ . R&
oo ' ! The voltage should be beiow
% % ------------ e e e e e } 0.43V at least one time.
o 'y SEF401R {PBTIJ
(2
D)

EC-149 210



TROUBLE DIAGNOSIS FOR DTC P0136
Rear Heated Oxygen Sensor (Rear HO2S)

(Cont’d)
EC-RRO2-01
IGNITION SWITCH
ON or START
1 Refer to N : Detectable line lor DTC
15 QESEK EL-POWER. w— : Non-detectable line for DTC
(J/B) :
1
[ ERTEED)
e REAR
R/B HEATED
OXYGEN
SENSOR
R (1 [ 0 R W
R/B R W B
(3---Fi
1 -
C ®—
e @Dk
= R ---JpE
BB - - 5T - 5T
A w B
¢ ®
P I
¢ @
T i Y
4
® .
r
B B B
02HRR  O2SRR ECM IJ
e *
MODULE) !__ . !
ikl
Refer to last page (Foldout page).
:
TG
S1E 1j2]3[4]<Z |5 8 i[Z[3]c=]4]5]6]7
\2]4/ Gy [ela] 2l gi4teig 181920 BEIEREELED

101]102]103f104] {105]:06 107}106] EE]
Tod 70| ifriz| frifnalis|mef Lelel7]a 18]
EEER

167 naftis]reof [12112e]123]124 73 GG

SEF2327
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TROUBLE DIAGNOSIS FOR DTC P0136

&

A€ &

—

“ I(_)] CONNECTOR I

DISCOMNNECT

€

Engine ground
[ l

SEF710R

Rear Heated Oxygen Sensor (Rear HO2S)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

@l
v
CHECK INPUT SIGNAL CIBCUIT. NG | Check the following. MA
1. Turn ignittion switch “OFF". | ® Hamess connectors
2. Disconnect rear heated oxygen sensor (G
harness connector and ECM harness e Harness connectors E
connector. D),
3. Check harness continuity between ECM If NG, repair harness or
terminal @ and terminal & . connectors, LG
Continuity should exist.
4. Check harness contlinuity between ECM
terminal @ (or terminal @ ) and ground.
Continuity should not exist.
If OK, check harness for short.
OK
4
Loosen and retighten engine ground
SCrews. GL
B ¥ L)
CHECK GROUND CIRCUIT. NGL Check the followirg.
1. Turn ignition switch "OFF". & Harness connectors AT
2. Disconnect ECM harness connector. ),
3. Check harness continuity between termi- ® Hamess connectors
nal @ and engine ground. (), BA
Continuity should exist. & Harness for open or shont
i OK, check harmess for short. between rear heated oxy-
gen sensor and ECM 03
OK If NG, repair harness or A
connectors.
CHECK COMPONENT NG | Replace rear heated oxy-
(Rear heated oxygen sensor heater). > gen Sensor.
Refer to “COMPONENT INSPECTION" Sl
on next page.
v RS
Disconnect and reconnect hamess connec-
tors in the circuit. Then retest.
BT
v Trouble is not fixed.
Check ECM pin terminals for damage or A
the cennection of ECM harness connecior.
Recaonnect ECM harness connector and
retest. 1L,
v
INSPECTION END RS

EC-151
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TROUBLE DIAGNOSIS FOR DTC P0136

L=
TS. //Q 37—y
IMSCONMECT 1
H ]
€ -
1
! (o]
| SN PR § —'

Gy

SEF711R

322

Rear Heated Oxygen Sensor (Rear HO2S)
(Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.

1. Check resistance between terminals @ and (P .
Resistance: 2.3 - 4.3Q at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@and®,F, @
No
Gand® @, @
If NG, replace the rear heated oxygen sensor.

CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-152



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater
SYSTEM DESCRIPTION

ECM Rear i
. ECCS -
Camshaft position sensor Engine speed > c(:ontrol - gzﬂtzgnc:g
module} heater MA
E)
The ECM performs ON/OFF control of the rear OPERATION
heated r i h
eated oxygen sensor heaters corresponding to the _ Rear heated oxygen sensor [
engine speed. Engine speed rpm heaters
Above 3,600 OFF
Below 3,600 ON

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

® Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION @L
=

* Engine speed: Idle ON

RR 02 HEATER

& Engine speed: Above 3,600 mpm OFF T

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a voltmeter. AT
TER-
WIRE DATA .
MhIINOAL COLOR ITEM CONDITION (DC votiage) A
[Engine is running.] =
: _ 0-05v RA
\07 R Rear heated oxygen sen- Engine speed is below 3,600 rpm.
sor heater [Engine is running. | | BATTERY VOLTAGE BR
Engine speed is above 3,600 rpm. (11 - 14V)
ON BOARD DIAGNOSIS LOGIC ST
Diagnostic Trouble . Check ltems
Coda No. Mafkfunction is detected when ... (Possible Cause) [;DPS
PO141 ® The current amperage in the rear heated oxygen ® Hamess or connectors
0902 sensor heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is BT
(An improper voltage drop signai is sent 1o ECM open or shorted.)
through the rear heated oxygen sensor heater.) # Rear heated oxygen sensor heater
A
el
(DX
EC-153
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TROUBLE DIAGNOSIS FOR DTC P0141

324

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Turn 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

K
2)
= 1
& )
3)
%)
1
3
3)

Start engine and run it at least 5 seconds at idle speed.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".

Perform ‘“Diagnostic Test Mode |l (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 Hl) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode II) is recommended.

EC-154



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)
EC-RRO2/H-01

IGNITION SWITCH ‘
OM or START @U
: Refer to ' e Detectable line for DTC
FUSE .
15A | Brock |EL-POWER. e - Non-detectable line for DTG
(I/B)
! (A
3P
m REAR

HEATED

SENSOR EM
(KX 3 R 16
R w B ' )
! -
L___le@
R
BT ;

SDh . B .

R W B
<f___Je MIT
[ S
t‘- ._I
. ¥ i .
Fi07 F105
R w B FA
_—— 1
I e iy
A w o
IS DR 1 M SR
no7] [56] B B B
O2HRR  ©28RAR | gom l
(ECCS 8T
CONTROL ®
MODULE)
1 1 |
(G GD), RS
Aefer to last page (Foldout page).
GED. BT
_—
<
LI5S 1234<:>5(:HTB 123@456%
ﬂp’ ACERIEELEERG 1920 G EEERDED A
W GY
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10t102]1030104] [105]:06{107}108} 14]a5]46 64l6565
so110]111]112) |113|114f115)118 Fi01 @0
17)118l110]120f [121)1224123]1244 GY HS. IBX
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TROUBLE DIAGNOSIS FOR DTC P0141

- Hear heated oxygen sensor
B

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

I

HE

i ECM

lo] connecToR]f

@ |

(@]

. DISCONNECT

=

F31
\4]]

Refer 1o "COMPONENT INSPECTION" on

next page.
‘L OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

326

Y Trouble is not fixed.

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

\

INSPECTION END

EC-156

4
| CHECK POWER SUPPLY. NG [Check the foliowing.
1. Turn ignition switch “OFF™. ™| 15A fuse
2. Disconnect rear heated oxygen sensor e Harness for open or shent
harness connector. between rear heated oxy-
3. Turn ignition switch “ON". gen sensor and fuse
4. Check voltage between terminal @ and If NG, repair harness or
ground. connectors,
Voltage: Battery voltage
OK
& v
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. *| & Hamess connectors
2. Disconnect ECM harness connector. D).
3. Check harness continuity between termi- e Harness connectors
nal @ and ECM terminal (387) . (ms0),
Continuity should exist. # Harness for open or short
if OK, check harness for short, between ECM and rear
OK heated oxygen sensor
If NG, repair harness or
{ connectors.
r
CHECK COMPONENT NG | Replace rear heated oxy-
(Rear heated oxygen sensor heater). > gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

COMPONENT INSPECTION

E} @ Rear heated oxygen sensor heater
1

f—-——@’fi: Check the following.
4 - 1. Check resistance between terminals @ and @ .
] Resistance: 2.3 - 4.3Q at 25°C (77°F) &l
) 2. Check continuity.
o~ Terminal No. Continuity MA
\ @and®,@.@
RN o No
(2i47 @and®, 2. @ EM
\ if NG, replace the rear heated oxygen sensor.
CAUTION: 1C

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 .
EC

such as a concrete floor; use a new one.

/)
2|

CL

SEF378T)|

(NI

AT

ST
RS
BY
A

EL
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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). 1t detects the amount of oxygen in the exhaust gas
compared to the outside air. The front heated oxygen sensor (left
bank) has a closed-end tube made of ceramic zirconia. The zirco-
nia generates voltage from approximately 1V in richer conditions to
0V in leaner conditions. The front heated oxygen sensor (left bank)
signal is sent to the ECM. The ECM adjusts the injection pulse

duration to achieve the ideal air-fuel ratio. The ideal air-fuel ratio

Heater pad i )
1solation Zirconia
bearing tube

SEF406H
|
=
1]
=]
piy
g
5
o
5
@]
0 i

Rich —=—— ideal ratioc —— Lean

Mixture ratio
SEF288D

occurs near the radical change from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

® Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
FR O2 SEN-B2
.................................. 0 - 0.3V & Approx. 0.6 - 1.0V
FR 02 SEN-B1

FR 02 MNTR-B2

FR 02 MNTR-B1

& Engine: After warming up

Maintaining engine speed at 2,000 rpm || EAN s RICH

Changes more than 5 times
during 10 seconds.

ECM TERMINALS AND REFERENCE VALUE

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

328

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC vohage)
NO.
Front heated oxygen sen- [Engine is running.[
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.
{Engine is running.|
25 B ECCS ground Engine ground
Idle speed
EC-158



TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)

(l.eft bank) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Passible Cause) @
PO150 ® An excessively high voltage from the sensor is entered to & Harness 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} MA
#® The maximum and minimum voitages from the sensor are not } ¢ Fuel pressure
reached to the specified voltages. ® Injectors
® It takes more time for the sensor to respond between rich and | ® Intake air ieaks EM
lean than the specified time.
LG
FE
GL
% MONTOR % no ten. L] OVERALL FUNCTION CHECK | W
KPS o137 This procedure can be used for checking the overall function of the
M::S 'T‘PM (POS) 1 963’"' front heated oxygen sensor circuit. During this check, a DTC might
AIRFLSE 1. not be confirmed. ' AT

COGCLAN TEMP/S 84'C
FR O2 SEN-B2 0.37v
FRO2 MNTR-B2 LEAN

1) Start engine and warm it up sufficiently.
= 2) Select “MANU TRIG” and “HlI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FR 02 FA

| 3) Hold engine speed at 2,000 rpm under no load during
l RECCRD J the following steps. RA
SEF626P 4) Touch “RECORD"” on CONSULT screen.
5) Make sure of the foliowing. BR
e "FR 02 MNTR-B2” in "“DATA MONITOR” mode
changes from “RICH” to "LEAN" to “RICH” 5 times in
10 seconds. 8T
5 times (cycles) are counted as shown below:
cycle |1 ]2]3|4]|5| S
FR 02 MNTR-B2 R-L-R-L-R-L-R-L-R-L-R
R = “FR O2 MNTR-B2”, "RICH” BT
L = “FR O2 MNTR-B2", "LEAN"
e “FR 02 SEN-B2” voltage goes above 0.6V at least
once. [
e “FR 02 SEN-B2"” voltage goes below 0.35V at least
once. EL
e The voltage never exceeds 1.0V.
iBYY

EC-159

329



TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)
(Left bank) (Cont’d) '

330

B8
o B |8
17:51 (POS, B2 ‘
(rpm) W Maximum
0913 2050  0.19 IR A S S + Maximum voltage
gg-:); gggg g:g Naq : \ : ', T N L should be over 0.6V
09"07 2037 018 ﬂz?g:“" e . at Igast ane time.
0905 2037 0.8 w IR I
0903 2060 0.23 o v vl [ = Minimum voltage
09"m 2012 0.43 8 K J '.J.' o " _'.J' 4 should be below 0.35V
win - . at least one time.
[ GRAPH |"ro Minimum SEFe28P
OR
@ CONNECT pusFies @ 1} Start engine and warm it up sufficiently.
Hs. 1\ s 2) Set voltmetar probes between ECM terminal &) (sensor
= N & signal) and @ {engine ground).
[C_Ecm__jo] coNnEcToR]| 3) Make sure of the following with engine speed held at
o 2, 2,000 rpm constant under no ioad.
@@ & Malfunction indicator lamp goes on more than 5 times
| within 10 seconds in Diagnostic Test Mode Il (FRONT
D O] HEATED OXYGEN SENSOR MONITOR).
@: ¢ c f@_H & The maximum voltage is over 0.6V at ieast one time.
® The minimum volitage is below 0.35V at least one time.
SEF627P e The voltage never exceeds 1.0V.
EC-160



TROUBLE DIAGNOSIS FOR DTC P0150

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

EC-FRO2LH-01

IGNITION SWITCH @l
ON or START
1 . : Detectable line for DTC
158 {FusE  |ERedo e e : Non-detectable fine for DTC MA
[32] |BLOCK
(J/B)
i
EEEE) | &
R/B
FRONT LG
HEATED
OXYGEN
SENSOR
LH
[ T [ A
R/B w JOINT CONNEGTOR-11
(] PR
‘ ! I
o oL,
| |
1 |
A/B ! I 1 1
@ N L & W7
B
E] I 1
} R/B ] !
| 1 AT
+ | ]
I |
1 !
! l 4 \ FA
| |
[ |
t |
]
I |
F @ -
! ' i BR
B 8 B :
T2 (= I
O2HL  025FL | gem ® 8T
ESRTROL
MODULE) _L_ a
107 F18 F19 RS
Refer to last page (Foldout page). T
[ ]
.FZB ﬂ 213 “ F26 Q .F10ﬁ
ﬂB \56]7]e/ &R [EAENERE ‘“'g HA
EL
101f102]10af104] Frosfro6/t0zh
1oa 110 11 [112] [113[ 114 11s] 115 4

117]118] 11951208 |121]122123}124

SEF227T

- EC-161 31



TROUBLE DIAGNOSIS FOR DTC P0150

=

~~ From heatsd oxyge
sensor harness

T

Front Heated Oxygen Sensor (Front HO2S)

(Left bank) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

r

S connector -~ CHECK INPUT SIGNAL CIRCUIT. NG, Repair harness or connec-
1. Turn ignition switch “"OFF”. tors.
(@ 2. Disconnect front heated oxygen sensor
“ﬂ o {left bank) harmess connector and ECM
SEF276P harness connector,
—— 3. Check hamess continuity between ECM
m DISCONNECT A|"‘. DISCONNEGT terminal @ and ten-ninal ® .
vk 2 M || Comtinuity shouid exist.
: - 4, Check harness continuity between ECM
“ ECM_|0| CONNECTOR]| :1 F1ED) terminal @ (or terminal @ ) and
= ground.
Continuity should not exist.
[Q] o
’
- Loosen and retighten engine ground
((‘-iﬂ @ 1 SCrews.
L = SEF629P
8 :
Yes

[
Intake manifold
Kc/ollectjr

SEF539P)

B activetesT B [
SELF-LEARN 100%
CONTROL

===Z=2=Z MONITOR ==z=zz===
CMPS«RPM(POS) 812rpm
COOLAN TEMP/S 93°C
FR O2 SENSOR 0.91v
AF ALPHA 102%
[ CLEAR
SEF580Q

332

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

. Turn ignition switch “OFF™.

. Disconnect mass air flow sensor
hamess connector, and restart
and run engine at least 3 sec-
onds at idle speed.

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

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode 1.

6. Erase the diagnostic test mode
Il {Seli-diagnostic resuits)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
]

7. Wait at least 10 minutes at idle
speed.
Are the DTCs 0209, 0210
detected? Is it difficult to start
engine?

yNo
®

EC-162

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO174
(0209), PO175 (0210)".

(See page EC-183, 178.)




TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)

(Left bank) (Cont’d)
®

|

CHECK COMPONENT

[Front heated oxygen sensor heater (left:
bank)].

Refer to "COMPONENT INSPECTION”
below.

NG

OK

h 4

Disconnect and reconnect harmess con-
nectors 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 hamess conneclor and
retest.

h 4

INSPECTION END

B

SEF586Q

COMPONENT INSPECTION

Front heated oxygen sensor heater

.| Replace front heated oxy-
"] gen sensor (left bank).

Check resistance between terminals @ and @ .
Resistance: 2.3 - 4.3Q at 25°C (77°F)

Check continuity between terminals @ and M, @ and @ .
Continuity should not exist.

Iif NG, replace the front heated oxygen sensor.

EC-163

MA

EWM

LG

GL

My

AT

FA

'

BR

RS

BT

A
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TROUBLE DIAGNOSIS FOR DTC P0155

SYSTEM DESCRIPTION

Crankshaft position sensor (POS)

Front Heated Oxygen Sensor Heater (Left bank)

The ECM performs ON/OFF control of the front

ECM Front
Engine speed N (ECCS »] heated oxy-
» control gen sensor
module) heaters

OPERATION

heated oxygen sensor heaters corresponding to the
engine speed Engine speed rpm Frent heated oxygen sensor
g ’ heaters
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)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
» Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATICON
FR 02 SEN HTR-B1 | @ Engine speed: Idie ON
FR 02 SEN HTR-B2 | ® 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 @ (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
{Engine is running |
Engine speed is below 3,600 rpm (A/T mod- 0-0.5V
i1 L Front heated oxygen sen- els) or 4,600 rpm (M/T models).
sor heater {left bank) [Engine is running |
BATTERY VOLTAGE
Engine speed is above 3,600 rpm (A/T mod- (11 - 14V)
efs} or 4,000 mpm (M/T models).
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check Items

Malfunction is detected when ....

Code No. (Possible Cause)
PO155 e The current amperage in the front heated oxygen ® Harness or connectors
1001 sansor heater {Left bank) circuit is out of the normal ({The front heated oxygen sensor heater circuit is

range.
(The improper vollage drop signal is entered to ECM
through the front heated oxygen sensor heater.)

open or shorted.}
e Front heated oxygen sensor heater {Left bank)

334
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TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Left bank)
(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
: 1} Turn ignition switch “ON” and select "DATA MONITOR”
mode with CONSULT. @l
2) Start engine and run it at least 5 seconds at idle speed.
OR
1) Start engine and run it at least 5 seconds at idle speed. MA

2} Turn ignition switch “OFF" and wait at least 5 seconds.
3) Start engine and run it at least 5 seconds at idle speed.

4) Select “MODE 3” with GST. EM
OR
oy 1) Start engine and run it at least 5 seconds in idle condi- Le
tion.

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.

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

Wy
AY
FA

RS
BT
A

EL

EC-165 .



TROUBLE DIAGNOSIS FOR DTC P0155
’ " Front Heated Oxygen Sensor Heater (Left bank)

(Cont’d)
EC-FO2H-L-01
IGNITION SWITCH
ON or START
| |
} Befer to
QES(E;K EL-POWER. mam  Detectable line for DTC
(J/8) —: Non-detectatle fine for DTC
1
LsIE
R/B
FRONT
HEATED
OXYGEN
SENSOR
LH
F28
JOINT
CONNEGTOR-11
LT Ld
B
i B B
{(ECCS ® l
CONTROL _L
MODULE) = =
Ftg
Refer to last page (Foldout page}.
o
'GH Al BEIDYG:D) 2 (F106)
G@BGY A 1 0 i £ R

| 101]102103104] |1osfr08]107]1 ol 1[2]3] [4]
1ogp110{111]112] H13]114]115| 119 EEEE!?IIE
n7fngjiiafian] frenfrzelizafieqf 5 E‘Eiﬁm

SEF236T

- EC-166



TROUBLE DIAGNOSIS FOR DTC P0155

o

Front heated oxyge
sensor hamess u

connector -
o)
(@)
Ny

Front Heated Oxygen Sensor Heater (Left bahk)

(Cont’d)
DIAGNOSTIC PROCEDURE

SEFB46P

E @ DISCCNNECT
Ve | ZER—
5 4

[__Ecm _|o]connecTOR] Lafiad
121 1

Q]

()

SEF649P

QISCONNECT

SEF586Q

INSPEGTION START
@l
v
CHECK POWER SUPPLY. NG | Check the following. MA
1. Disconnect front heated oxygen sensor "] ® Harness connectors
(left bank) hamess connector. (FK) . (E13)
2. Turn ignition switch "ON". e 15A fuse
3. Check voltage between terminal @ and e Harness for open or short EM
ground. between front heated
Voltage: Battery voitage oxygen sensor and fuse
oK ::foﬁr?é cl'tepaur hameass or LG
Ors.
E ¥
CHECK GROUND CIRCUIT. NG | Repair harness or connec-
1. Turn ignition switch "OFF". " tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between termi-
nal @ and ECM terminal (121).
Continuity should exist.
If OK, check hamess for short. CL
oK
Y
CHECK COMPONENT NG [ Replace front heated oxy- T
(Front heated oxygen sensor heater). " | gen sensor (left bank).
Refer to “COMPONENT INSPECTION"
below. AT
OK
\d
Disconnect and reconnect harness connec- FA
tors in the circuit. Then retest.
FTroubIe is not fixed.
Check ECM pin terminals for damage or
the connection of ECM hamess connector.
Reconnect ECM hamess connector and BR
retest.
Y sr
INSPECTION END
RS
BT
COMPONENT INSPECTION HA
Front heated oxygen sensor heater
Check resistance between terminals @ and @ . EL
Resistance: 2.3 - 4.3Q at 25°C (77°F)
Check continuity between terminals @ and O, @ and @. DX

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 hew one.

EC-167
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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
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
maodule)
Diagnostic Trouble A Check items
Code No. Malfunction is detected when ... (Possible Cause)
PO171 & Fuel injection system does not operate praperly. e Intake air leaks
0115 e The amount of mixture ratio compensation is too large. (The [ e Front heated oxygen sensor (right bank)
mixture ratio is too lean.) & Injectors (right bank}

# Exhaust gas leaks

& Incorrect fuel pressure
o Lack of fuel

® Mass air flow sensor

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
FR 02 SEN-B2
.................................. 0 - 0.3V ¢+ Approx. 0.6 - 1.0V
FR O2 SEN-B1 Ercing: Af . — _ 4 at 2,000
» :
FR 02 MNTR-B2 ngine er warnming up alntalnlng engine spae at 2, pm LEAN < RICH
.................................. Changes more than 5 times
FR 02 MNTR-B1 during 10 seconds.
AIF ALPHA-B2
.................................. & Engine: After warming up Maintaining engine speed at 2,000 pm 54 - 155%
AJF ALPHA-B1
B rcrverest B L1 DIAGNOSTIC TROUBLE CODE CONFIRMATION
. PROCEDURE (Overall)
ggLF'LEAHN , :2 : :gg;: 1) Start engine and warm it up sufficiently.
====EI:SLMONITOH mmmmae 2) Turn ignition switch “OFF” and wait at least 5 seconds.
CKPS*RPM (POS) “orpm 7 3) Tum ignition switch “ON” and select "SELF-LEARN
COOLAN TEMP/S 93 ¢ CONTROL” in ACTIVE TEST” mode with CONSUITT.
FR O2 SEN-BY 0.01V - 4) E)Iear thf self-learning control coefficient by touching
FR 02 MNTR-B1 100% CLEAR”.
] ' 5) Select "DATA MONITOR” mode with CONSULT.
CLEAR
SEF583Q
EC-168
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TROUBLE DIAGNOSIS FOR DTC P0171

Mass air flow
<sensor harness

SEF649T)|

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

6)

7)

Start engine again and wait at least 10 minutes at idle
speed. '

The DTC P0171 should be detected at this stage, if a
ralfunction exists.

If it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.

Crank engine while depressing accelerator pedal. If engine
starts, go to “DIAGNOSTIC PROCEDURE?”. If engine does
not start, check exhaust and intake air leak visually again.

9)

OR

Disconnect mass air flow sensor harness connector.
Start engine and run it at least 3 seconds at idle speed.
Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON".

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode |1 to Diagnostic Test Mode |.

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.
Start engine again and wait at least 10 minutes at idle
speed.

The DTC 0115 should be detected at this stage, if a
malfunction exists.

If it is difficuit 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-169

@l
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EM
LG
FE
CL
M
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TROUBLE DIAGNOSIS FOR DTC P0171

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

BATTERY - -
il : IGNITION SWITCH EC FU ELRH-01
1 ON or START .
% 204 Reter to EL-POWER. Y Refer to
15A [ FUSE |EL-POWER.
L [32] |BLock
WilPU . {4/B)
w,upu I_‘ITIS_I S : Detectable line for DTC
R/B ——— : Nor-gdetectable line for DTG
/ START gw'l}réol-'rq FI:lB
Acc".— ltl
FUSE BLOCK (/B) |—.—|
{Refer to EL-POWER.) Iil RB
=
Y
&
RB
R =l
R FRONT HEATED
I—¢I—I Fi4 gﬁYGEN SENSOR
G
' 1 121
® ° | [ e
F'l lla R w 1 '(I%mECT OR-11
21 5] R S R
INJECTOR INJECTOR INJECTCR ] )
é NO.1 NO.3 NO5 [ ! l—_l
ED é I ]
k1] L 8] 1 F
8
i i § N
1 & h 1 *
Fiaf -~
_________________ | &
A RiY UIW I——-I
R/Y Lw
[[iell

e

z
£
&
-
Z
=
&
z
£
-
o
o

B B B
LY W |
o B o—] l
2HR 02SFR \ _L

i

Refer to last page (Foldout page).

=1
11315 ) -ﬂ23f\-ﬂ234\- ARG
. (F132), RGED
R & @

11112113014

101[102]108]104] [ros]rosfio7fros] __ [11213] [4
117j11eit19]tz0) {121}1z2]123fi2a ECEELR

4]
os[ro[1n[iz] [nafnalus 116] [slel7]8]9] m

SEF223T

340



TROUBLE DIAGNOSIS FOR DTC P0171

SEF099P

/
Front heated
oxygen sensor

connector

DISCONNECT

B] =3

s
[ _Ecm [q_ONNECTOR]l

‘ @]

G

=)

SEF617P,

Fuel Injection System Functidn (Right bank)

(Lean side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG

.| Repair or repiace.

oK

Y

CHECK FOR INTAKE AIR LEAK,

Start engine and run it at idle. Listen for an
intake air leak after the mass air flow sen-
sor.

NG

.| Repair or replace.

oK

B] v

CHECK FRONT HEATED OXYGEN SEN-

SOR (RIGHT BANK).

1. Turn ignition switch “"OFF”.

2. Disconnect front heated oxygen sensor
{right bank} harness connector and ECM
harness cennector.

3. Check hamess continuity between ECM
terminal G and terminal @ .

Continuity should exist.

4. Check harness continuity between ECM
terminal & (or terminal @ ) and ground.
Continuity shouid not exist.

If OK, check harness for short.

NG

Repair hamess or connec-

lOK

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 idie:
Approx. 235 kPa
(2.4 kg/em?, 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

| cuit. (See page EC-359.)

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW" in

CONSULT.
OR

NG

Check connectors for

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

"DATA MONITOR"” mode with

v OK
®

EC-171

¥

rusted terminals or locse
connections in the mass air
flow sensor circuit or engine
grounds.

{See page EC-103))

Gl

MA

LC

GL

W

- A

BR

RS

BT

A

EL

[[B):4
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TROUBLE DIAGNOSIS FOR DTC P0171

MONITOR
CKPS* RPM (POS)
MAS AIR/FL SE
IACV-AACN

B activetest B [
% %% POWER BALANCE % %%

ke G sy s s
—— v o

825rpm
153V
20 step

b

EN2][3][4]
[s)iell i |

TEST
START

SEF630P|

Fuel Injection System Function (Right bank)

(Lean side) (Cont’d)
®

l

Suitable tool

MEC703B

CHECK FUNCTION OF INJECTORS

{RIGHT BANK).

1. Install all parts removed.

2. Start engine.

3. Perform “POWER BALANCE" in

“ACTIVE TEST” mode with

CONSULT. '

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

Perform TROUBLE DIAG-

h 4

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

®

JOK

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

SEF595Q)

Y

1. Turn 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 hamess conneclors con right
bank should remain connected.

® l

NCSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”. (See page
EC-352.)

Repair harness or connec-
tors.

342

1. Disconnect all ignition coil harness con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG Replace injectors from

¢0K

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

retest.

INSPECTION END

EC-172

X

which fuel does not spray
out.




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the @]
theoretical mixture ratic based on the mixture ratio feedback sighal 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 RMA
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

ECM B

Density of oxygen in exhaust gas (ECCS -
Front heated oxygen sensors - - - » i Injectors
(Mixture ratio feedback signal) control
module) LG
Duéggt;sdt;c;:uble Malfunction is detected when ... (Pg:s?s:a Ilg;sse)
POi72 ¢ Fuel injection system does not operate properly. * Front heated oxygen sensor (right bank)
0114 ® The amount of mixture ratio compensatfon is too large. (The | e Injectors (right bank) FE
mixture ratio is too rich.} ® Exhaust gas leaks
¢ Incorrect fuel pressure cL
e Mass air flow sensor

CONSULT REFERENCE VALUE IN DATA MONITOR MODE MT
& 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 F[‘r’\
¢ Engine: After warming up Maintaining engine speed at 2,000 mm
FR 02 MNTR-B2 LEAN « RICH
.................................. Changes more than § limes
FR 02 MNTR-Bt during 10 seconds. RUA
AF ALPHA-B2
.................................. e Engine: After warming up Maintaining engine speed at 2,000 rom [ 54 - 155%
A/F ALPHA-B1 R
ST
RS
B
C FIRMATION i
DIAGNOSTIC TROUBLE CODE CON
ACTIVE TEST
u 51'_ 1005' PROCEDURE (Overall) "
22;?;2?” B2 100% 1) Start engine and warm it up sufficientiy.
——=—=z= MONITOR ======== 2) Turn ignition switch “OFF” and wait at least § seconds.

3) Turn ignition switch “ON" and select “SELF-LEARN g

CKPS+RPM {POS) Orpm
COOLAN TEMP/S 93 C CONTROL" in “ACTIVE TEST” mode with CONSULT.
FR O2 SEN-B1 0.9V 4) Clear the self-learning control coefficient by touching
FR O2 MNTR-Bt 100% “CLEAR”.
by 5) Select “DATA MONITOR” mode with CONSULT.
CLEAR
SEF582Q

EC-173 -



' 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 DTC P0172 should be detected at this stage, if a
malfunction exists. _
7) i it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.
if engine does not start, remove ignition plugs and check for
fouling, etc.

OR

1) Disconnect mass air flow sensor harmess connector.

2) Start engine and run it at least 3 seconds at idle speed.

3) Stop engine and reconnect mass air flow sensor har-
ness connector.

. 4) Turn ignition switch “ON”.

> sensor harness 5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.

6) Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |.

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

cannector

speed.
The DTC 0114 should be detected at this stage, if a
malfunction exists.
9) If it is difficult to start engine at step 8, the fuel injection
system alse has a malfunction.
If engine does not start, remove ignition plugs and check for
fouling, etc.

EC-174



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich side) (Cont’d)

BATTERY - -
' IGNITION SWITCH EC-FUELRH-01
} ON or START al
30A Refer to EL-POWER. ¥ Refer to
] 15 | FUSE | EL-POWER.
WIPU 3 (B} RA
L 1
w,pu |_1|T|S_| s : Detectable line for DTC
R/B = ' Non-detectable line for DTC EIM}
(‘ START L.‘va-'rrgalu FIIIB
. ACC"' |i| LG
USE BLOCK (JB) |—.—-|
(Refer to EL-POWER.) ||i|| RB
Bn
Y
[5]
(3] B
: B!
: €L
R FRONT HEATED
r—¢]—| gﬁYGEN SENSOR
Fiai
R @ MT
1 L2 ]
@ ® =) L2
! 1 ! Al w JOINT
R al R L CONNECTOR-11 AT
=1l =1 [l LA
INJECTOR INJECTOR INJECTOR I |
é NO.1 NO.3 NO.5 I | 1 EA
o b
L B L N o
| I
H.i'B RIY LW | |
I ! ol \
0 e ia -[ro—
Fal ay _
Ed - - =< - - [0 (] | B8R
R/B RY LW I I
| I I :
RB RY W LY W | | 8T
[Froz] [Froa] IFoel [r39] [Ea ®
INJ#1 INJE3 INJ#5 02HR 02SFR S J_ RS
ECM (ECCS CONTROL MODULE)
BT
Refer to last page (Foldout page).
< E106
1]3]5 231 4l B EIENY Gy Il BRI EAY G E118 HA
HER 0@ e DS e
S L
BB HE 1[1] @)
DX
101]102]10a 04 [1o5fosf107]1ce
100f11a[nfanz] [nafafnsine Fioi W
117]118]119] 120} [121]122]123]124 SV H.S.

SEF223T
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)

(Rich side) (Cont'd)

DIAGNOSTIC PROCEDURE
INSPECTION START

Y

NG

CHECK FOR EXHAUST AIR LEAK. .| Repair or replace.

Start engine and run it at idie. Listen for an
exhaust air leak before the three way cata-

lyst.
SEF0YOP. OK
/ \ E v NG
From heated o CHECK FRONT HEATED OXYGEN SEN- . | Repair harness or connec-
oxygen sensor SOR {RIGHT BANK). ™ tors.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
{right bank) hamess connector and ECM
harness connector.

3. Check harness continuity between ECM
terminal @ and terminal & .

0 ) Continuity should exist.

Intake manifold 4. Check harness continuity between ECM

coltector terminal @ {(or terminal @ ) and ground.

connector
Y

Continuity should not exist.
SEF265P| | If OK, check hamess for short.
B . DISCONNEGT . DISCONNECT Jr OK
, “ CHECK FUEL PRESSURE. NG [ check fuel pump and cir-
[ Ecm ]0| couNECTopT" CEJ@) 1. Release fuel pressure to zero. "] euit. (See page EC-359.)
50 / {Refer to page EC-26.)
2. Install fuel pressure gauge and check
@ fuel pressure.
ol At idle:
Approx. 235 kPa
N (2.4 kglem?, 34 psi)
@i@ @ A few seconds after ignition switch is
= turned OFF to ON:
Approx. 294 kPa
SEFE17P (3.0 kg/cm?, 43 psi)
OK
Y
CHECK MASS AIR FLOW SENSOR. NG T check connectors for
Check “MASS AIR FLOW” in "] rusted terminals or loose
“DATA MONITOR” mode with connections in the mass air
CONSULT. fiow sensor circuit or engine
OR grounds,
Check “mass air flow” in MODE 1 (See page EC-103.)
with GST.

2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 g'm/sec: at 2,500 rpm

v OK
®

246 EC-176



TROUBLE DIAGNOSIS FOR DTC P0172
Fuel Injection System Function (Right bank)

(Rich side) (Cont’d)

HE G ¢

_ecm__o[connEcTor]|
102,104,106
CHECK INJECTORS (RIGHT BANK). NG‘ Perform TROUBLE DIAG- @l
1. Turn ignition switch “ON", "] NOSIS FOR NON-DE-
2. Check voltage between ECM terminals TECTABLE (TEMS,
o2y, (oa), and ground with “Injectors”. (See page MA
- CONSULT or tester. EC-352.)
= 1 Battery voltage should exist. Repair harnass or connec-
" gersesgl| | 3- Tumn ignition switch “"OFF". tors. EM
J OK
4
Remove injector assembly. LG

(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.

GL
A

1. Disconnect all injector hamess connec- D”Pi Replace the injectors from
tors. which fuel is dripping. . M

2. Disconnect all ignition coil hamess con-
nectors.

3. Crank engine for about 3 seconds. AT
Make sure fuel does not drip from injec- .
tor.

‘Does not drip. BA

Check ECM pin terminals for damage or

the connection of ECM hamess connector.

Reconnect ECM hamess connector and

retest.

v B8R

INSPECTION END

S
RS
BT
A
EL
DX

EC-177 -



TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Fu

(Lean 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 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 ratio is too lean.), the
ECM judges the condition as the fuel injection system malfunction and light up the MIL {2 trip detection logic).

nction (Left bank)

ECM
Density of oxygen in exhaust gas
Front heated oxygen sensors - Y - Y9 - gas ] (ECCS »! Injectors
{Mixture ratio feedback signal) control
module)
Diagnostic Trouble I Check tems
Code No. Malfunction is detected when ... (Possible Cause)
PO174 e Fuel injection systam does not operate propetly. ¢ Intake air feaks
0210 « The amount of mixture ratic compensation is too large. (The | ® Front heated oxygen sensor {left bank)

mixture rafio is too lean.)

® Injectors (left bank}

e Exhaust gas leaks

# Incorrect fuel pressure
® Lack of fuel

e Mass air flow sensor

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

" & Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
FR Q2 SEN-B2
.................................. 0 - 0.3V & Approx. 0.6 - 1.0V
FR C2 SEN-B1

FR 02 MNTR-B2

FR 02 MNTR-B1

¢ Engine: After warming up

Maintaining engine speed at 2,000 rpm

LEAN «» RICH
Changes more than & times
during 10 seconds.

A/F ALPHA-B2

.................................. * Engine: After'warming up

A/F ALPHA-B1

Maintaining engine speed at 2,000 rpm

54 - 185%

348
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TROUBLE DIAGNOSIS FOR DTC P0174

B activetest [
SELF-LEARN B1:100%
CONTROL B2:100%

===—===== MONITOR ========
CKPS+RPM (POS) orpm
COOLAN TEMP/S 93'C
FR O2 SEN-B2 0.01V
FR 02 MNTR-B2 100%
[ CLEAR
SEF585Q
\\

Mass air flow
I sensor harness

SEFG649T)

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

1) Start engine and warm it up sufficiently.

2) Tum ignition switch “OFF” and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CONSULT.

4) Clear the self-learning control coefficient by touching
“CLEAR”".

5) Select “DATA MONITOR” mode with CONSULT,

6) Start engine agaln and wait at least 10 minutes at idle
speed.
The DTC P0174 should be detected at this stage, if a
malfunction exists.

7} W itis difficult to start engine at step 6, the fuel injection
system has a malfunction, too.

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-
ness connector.

4} Turn ignition switch “ON”,

5) Perform Diagnostic Test Mode 1! (Self-diagnostic
results) with ECM. Make sure DTC 0102 is detected.

6) Erase the DTC 0102 by changing from Diagnostic Test
Mode !l to Diagnostic Test Mode .

7) Perform “Diagnostic Test Mode I (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.

8) Start engine again and wait at least 10 minutes at idle
speed.
The DTC 0210 should be detected at this stage, if a
malfunction exists.

9) If it is difficult to start engine at step 8, ihe fuel injection
system also has a malfunction.

EC-179
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' TROUBLE DIAGNOSIS FOR DTC P0174

350

Fuel Injection System Function (Left bank)

(Lean side) (Cont’d)

BATTERY IGNITION SWITCH EC-FUELLH-01
| ON or START
304 Refer to EL-POWER. -1
% ] 158 | FUSE  |PreOWER.
s [34] | BLOCK
WIPU /) m— : Detectable line for DTG
L -
WIIP ’ |[£|, wmms : Non-detectable line for DTC
I_LI RB
1 I
ol
G® €
FUSE BLOCK AcC®- oy L@J
(B} F36
(Reles to EL-POWER.) ER| RB
o
e o —
¥
& s
ED l_l_l
R [31]
FRONT HEATED
OXYGEN SENSOR
tH
F28
1 2
® ® L 2
L w JOINT
~| .  CONNECTOR-11
o
A R R : :
= [ =1 | |
INJECT OR INJECTOR INJECTOR | ) L)
ND.2 ND.4 ND.8 | "
F17 F20 | | B
1 1 1 | I
] R I A ¥
RIG B/OR PUR PN oy
I l (_L.&—
PU/R

R/G B/OR L w
[Fros]l Il Ifa)! [zl IE]l
INJ#2 INJ#t4 INJ#E Q2HL O

T

l‘F.—m

8
@

ECM (ECCS CONTROL MODULF)

2

Reter to last page (Foldout page).

TSl

i35 — ET08

fee oo dhe EhHe Gl

B B B ay  \&l6l7]8/ &R
23 14N (Fa7) Fi06
817 sj? [ENEEER K 11319
| L

sotficefioalto4] fros woelrorfoe) _ FiT2]3] [4]

raa[rol i [1e] ffs[rie[ s it BIEEEEE 10 Gl
iz ne|rofree| frerjrezlizsjied} Thehirg &Y 3.
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TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)
(Lean side) (Cont’d) '
DIAGNOSTIC PROCEDURE

INSPECTION START

4

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle, Listen for an
exhaust air leak before three way catalyst.

SEF099P ¥ OK EM

NG

. | Repair or replace.
> A

CHECK FOR INTAKE AiR LEAK. NG [ Repair or replace.
W Start engine and run it at idle. Listen for an "
intake air leak after mass air flow sensor. LG
Qil filler cap
//—/, l OK
&) =
, CHECK FRONT HEATED OXYGEN SEN- | NG [ Repair hamess or connec-
Front heated oxyge 3 SOR (LEFT BANK). tors.
sensor harness g 1. Turn ignition switch “OFF".

connecto 2. Disconnect front heated oxygen sensor
© {left bank) harness connector and ECM
() harness connecior.

™ 3. Check harmess continuity between ECM

N\ termina! G¢ and terminal @ . €L
Continuity should exist.

E] ) DISCONMECT ~ DISCORNEGT 4. Check harness continuity between ECM

o terminal Gp (or terminal @ } and ground. M
HS. 15. Continuity should not exist.

GEE if OK, check hamess for short.

L

[ Ecm  [o{connecTon]]
51 , | CK AT
(Refer to page EC-26.)
(fl@ @ At idle:
A few seconds after ignition switch is BB

CHECK FUEL PRESSURE. NG [ check fuel pump and cir-
@ 1. Release fuel pressure to zero. cuit. (See page EC-359.) EA
2. Install fuel pressure gauge and check
fuel pressure. BA
) = SEF629P Approx. 235 kPa
{2.4 kgiem?, 34 psi)
turned OFF to ON:
Approx. 294 kPa

{3.0 kg/em?, 43 psi)
8T
OK
Y
CHECK MASS AIR FLOW SENSOR. NG [ Check connectors for Bs
Check "MASS AIR FLOW" in | rusted terminals or loose
“DATA MONITOR" mode with connections in the mass air
CONSULT. flow sensor circuit or engine
OR grounds. BT
G%T Check “mass air flow” in MODE 1 (See page EC-103)
with GST.
2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm HA
v OK
® EL

EC-181 351



TROUBLE DIAGNOSIS FOR DTC P0174

B acmivetest @ O

%k % POWER BALANCE * %%
MONITOR
CKPSe RPM (POS)

B25rpm

Fuel Injection System Function (Left bank)

(Lean side) (Cont’d)
®

l

1.53V
20 step

MAS AIR/FL SE
IACV-AACN
|

BB wsr
(5106 ][ ][ | smar

SEF584C

CHECK FUNCTION OF INJECTORS

Perform TROUBLE DIAG-

(LEFT BANK).

1. Install all paris removed.

2. Start engine.

3. Perform "POWER BALANCE" in
"ACTIVE TEST” mode with
CONSULT.

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

OR

At idle

Suitable tool

MEC703B

SEF595Q)

3. Listen 1o each injector operating
sound.
Clicking noise should be
heard.

=
®

OK
Y

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

vehicle.
]

1. Turn ignition switch “CFF”.

2. Disconnect injector hamess conneclors
on right bank.

3. Remove injector gallery on left bank.
{See page EG-27.}
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connectors on left
bank should remain connected.

n l

"] NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”. (See page
EC-352.)

Repair harness or connec-
fors.

352

1. Disconnect all ignitien coil hamess con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injector.

NG Replace injectors from

lox

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

¥

INSPECTION END

EC-182

X

which fuel does not spray
out.




TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought ciosely to the @
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sénsors. 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 s
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

ECM BM

Density of oxygen in exhaust gas (ECCS 3
Front heated oxygen senscrs - - - » »{ Injectors
{Mixture ratic feedback signal) control
module) Le
Diagnostic Trouble . Check ftems
Code No. Malfunction is detected when ... (Possible Cause)
P0O175 e Fuel injection system does not operate properly. # Front heated oxygen sensor {left bank)
0209 e The amount of mixture ratio compensation is too large. (The | @ Injectors (left bank) Fe
mixture ratio is too rich.) e Exhaust gas leaks
® |Incorrect fue! pressure
& Mass air flow sensor cL
CONSULT REFERENCE VALUE IN DATA MONITOR MODE T
#® Specification data are reference values.
MONITOR ITEM CONBRITION SPECIFICATION
FR 02 SEN-B2 A‘F
0 - 0.3V < Approx. 0.6 - 1.0V
FR 02 SEN-B1
& Engine: After warming up Maintaining engine speed at 2,000 mm FA\
FR 02 MNTR-B2 LEAN <> RICH
) Changes more than 5 tmas
FR 02 MNTR-B1 during 10 seconds.
(RIA
AF ALPHA-B2
.................................. * Engine: After warming up Maintaining engine speed at 2,000 rpm | 54 - 165%
A/F ALPHA-B1
BR
511}
RS
B
A
EL
I3

EC-183 353



TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

B acTiveTesT B [
SELF-LEARN Bt :100%
CONTROL B2 :100%

======22 MONITOR ====z===x
CKPS*RPM (POS) orpm
COOLAN TEMP/S 93'C
FR 02 SEN-B2 0.9V
FR 02 MNTR-B2 100%
I CLEAR
SEF58403

Mass air flow
<sensor harness

SEFG49T]|

354

PROCEDURE (Overall)

5\ 1

)
3)
4)

Start engine and warm it up sufficiently.
Tumn ignition switch “OFF” and wait at least 5 seconds.
Tum ignition switch “ON” and select “SELF-LEARN
CONTROL” in "ACTIVE TEST” mode with CONSULT.
Clear the self-leamning control coefficient by touching
“CLEAR".
Select "DATA MONITOR” mode with CONSULT.
Start engine again and wait at least 10 minutes at idle
speed.
The DTC P0O175 should be detected at this stage, if a
malfunction exists.
i it is difficult to start engine at step 8, the fuel injection
system has a malfunction, too.

OR

9)

Disconnect mass air flow sensor hamess connector.
Start engine and run it at least 3 seconds at idie speed.
Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON".

Perform “Diagnostic Test Mode Il (Seli-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode 1l to Diagnostic Test Mode |I.

Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.
Start engine again and wait at feast 10 minutes at idie
speed.

The DTC 0209 should be detected at this stage, if a
malfunction exists.

If it is difficult to start engine at step 8, the fue! injection
system aiso has a malfunction.

EC-184



TROUBLE DIAGNOSIS FOR DTC P01

75

Fuel Injection System Function (Left bank)

(Rich side) (Cont’d)

EC-FUELLH-01

mm  Dztectable line for DTC
——— : Non-deteclabie line for DTC

I

BATTERY
IGNITION SWITCH
1 ON or START
30A Refer to EL-POWER. 1 Refer 1o
G 154 | FUSE |EL-POWER.
T aer
wiPU
L A |
18
|--l—‘ R/B
1 I
OF;‘/b START ||GNITION aB
SWITCH
P 4 L&
FUSE BLOCK (JB) ON | L._J
(Refer to EL-POWER.) tal RB
e
Y
& Al
@ED I_LI
R 3] )
FRONT HEATED
OXYGEN SENSOR
tH
F28
® ® L e
L w JOINT
- %._ﬁ CONNECT OR-11
LA
R A R I 1
I—J—-l [—l—l I—J~I I |
[z} crom [Z] [2] I ! dJ LL
INJECT INJECTOR INJECTOR
ND.2 NO.4 ND 6 : : ==l I-—r—l
! | B
1 1 1 ! |
IKH] ] i B B i
RG B/OR PUR J
I ] . @—
RIG B/OR PU/R L W
[[ios]l Il (] [zl B
INJ#2 INJ#4 INJ#6 02HL _L

ECM (ECCS CONTROL MODULE)

5

[ ]

B

|

>\ Eies) ED.D.GED G 4
TP Ho @@ de (¢

0’1!\2]
[ ]
v

g
(+]

\5i6]7

123 1NNEED
8)? |1|1

= F106
m@®

—
—

Refer to fast page (Foidout page).
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK FOR EXHAUST AIR LEAK.

NG Repair or replace.

h 4

Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-
fyst.

SEF099P lOK

CHECK FRONT HEATED OXYGEN SEN- NG_ Repair harness or connec-
SOR (LEFT BANK). 7 tors.

1. Turn ignition switch “OFF".

2. Disconnect front heated oxygen sensor
(left bank} harness connector and ECM
harness connector.

sensor harmess " 3. Check harness contir_luity between ECM

terminal &) and terminal @ .
Continuity should exist.

4. Check harness continuity between ECM
terminal ¢) {or terminal @ ) and ground.
Continuity should not exist.

%nneclor -
If OK, check harmess for short.

@ CISCONNECT . DISCONNEGT lOK
H.S. Eé} TS Eé} CHECK FUEL PRESSURE. NG T check fuel pump and cir-

C-EE) 1. Release fuel pressure to zero. " | cuit. (See page EC-359.)

Front heated oxygen

[L_ ECM |o[ CONNEGTOR " /' {Refer to page EC-26.)
s 2. Install fuel pressure gauge and check

fuel pressure.

At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is

2 d -
(‘ . ' turned OFF to ON:
‘i@ @ i\pprox.o294 kPa

* SEF629P (3.0 kg/em?, 43 psi)
OK
Y
CHECK MASS AIR FLOW SENSOR. NG [ check connectors for
Check “MASS AIR FLOW" in " | rusted terminals or loose
“DATA MONITOR” mode with connections in the mass air
CONSULT. flow sensor circuit or engine
OR grounds.
@ Check “mass air flow” in MODE 1 (See page EC-103.)
with GST.

2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 g-mfsec: at 2,500 rpm

Y OK
®

256 EC-186



- TROUBLE DIAGNOSIS FOR DTC P0175 ,
Fuel Injection System Function (Left bank)

=g over (Rich side) (Cont’d)
HAE QD e
[ EcMm  lo[connecTon]| :
109,111,113
CHECK INJECTORS (LEFT BANK). NG_ Perform TROUBLE DIAG- Gl
1. Turn ignition switch “ON". "1 NOSIS FOR NON-DE-
. 2. Check voltage between ECM terminals TECTABLE ITEMS,
G, (), (113 and ground with “Injectors”. (See page MA
® o CONSULT or tester. EC-352.}
L Battery voltage should exist. Repair harness or connec-
see3saq| | 3. Tumn ignition switch “OFF”, tors. EM
J OK
r
Remove injector assembly. ' LG

{See page EC-27.)
Keep fuel hose and all injectors connected
to injector gallery.

Y

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

vehicle.
CL
v
1. Disconnect all injector hamess connec-  [P71PS | Replace the injectors from
tors. "1 which fuel is dripping. MT
2. Disconnect all ignition coil harness con-
nectors.
3. Crank engine for about 3 seconds. AT
Make sure fuel does not drip from injec-
tor.
D ip.
v oes not drip EA
Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM hamess connector and
retest,
Y BlR
INSPECTION END
§T
RS
BT
[FA
Bl
13X
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TROUBLE DIAGNOSIS FOR DTC P0180

Under the rear seat

J

harness conhector

- T
Tank fuel temperature sensor

‘*————\\ 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 signai returns to the ECM as the fuel

temperature input. The sensor uses a thermistor which is sensitive

Tank Juel temperature to the change in temperature. The electrical resistance of the ther-

sensof mistor decreases as temperature increases.
SEF248PA
01 (Reterence data)
8t Fluid temperature Voltage® Resistance
g i acceptable °C (°F) V) (<)
2 2k 20 (68) 3.5 25
B g 50 (122) 22 0.84
< 04r *: These data are reference values and are measured between ECM terminali
oot & (Tank fuel temperature sensor) and ECM terminal @ (ECCS ground).
O 320 20 50 50 300
4 (3T2) (68)};?4)(18)(1?;6)(212!
emperature °C (°F) SEF012P

ON BOARD DIAGNOSIS LOGIC

Diagnostic

Trouble Code Maifunction is detecled when ... Check ltems

Na {Possible Causes])
PO180 ® An excessively high or low voltage is entered to ECM. | # Harmess or connectors
0402 # Rationally incorrect voltage is entered to ECM, com- (the sensor circuit is open or shorted.)

pared with the voltage signals from engine coolant ® Tank fuel temperature sensor
temperature sensor and intake air temperature sensor.

358

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
1} Turn ignition switch “ON".
2) Select “DATA MONITOR"” mode with CONSULT.
3) Wait at least 12 seconds.
OR
@ 1)} Turn ignition switch “ON” and wait at feast 12 seconds.
2) Select "MODE 7" with GST.
OR
1)} Turn ignition switch “ON" and wait at least 12 seconds.
2) Tumn ignition switch “OFF”, wait at least 5 seconds and
then turmn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

- EC-188



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

EC-TFTS-01

(FELAELGEALTSIT M : Detectable line for DTC

‘ {TANK FUEL « Ny i DT
_@_ TEMPERATURE smsen : Non-detectable line for DTC

SENSCR)

L gy e

Reter to last page (Foldout page}.

— :
i{2]3[{C=l4{5]6]7
Ms8) 12N (B22)

9 111 1516
8 1l12h1 314§ a7 \Gld) o

103{104| |105{108]107

111|112 |113[+14]115

119]120] [121]122]123

SEF230T

EC-189
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- TROUBLE DIAGNOSIS FOR DTC P0180

Under the rear seat N—

Tank Fuel Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

N

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

Y

INSPECTION END

Tank fuel temperature

sensor connector
HECONNECT

&

21
413

[@]

SEF379T|

360

COMPONENT INSPECTION

Tank fuel temperature sensor
Check resistance as shown in the figure.

Tank fuel temperature INSPECTION START
sensor harness &
b Jr
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect tank fuel temperature sensor | » Harness conneclors
harness connector. .
2. Turn ignition switch “ON". e Harness connectors
Tank fuel temperature sensor 3. Check voltage between terminal @ and {m58) ,
is built into fuel tank. i
ground with CONSULT or tester. e Harness for open or short
/

AT SEF246PA Voltage: Approximately 5V between ECM and tank
Al OK fuel temperature sensor
If NG, repair harness or

@ N DISCONNECT connector:
T8.
E L 2
A CHECK GROUND CIRCUIT. NG | Repair harness or connec-
C‘ﬂ 1. Turn ignition switch “OFF", | tors.
G)J 2. Check harness continuity between termi-
@ @ nal @ and body ground.
: Continuity should exist.
- If OK, check hamess for short.
SEF530P
l OK
E CHECK COMPONENT NG 1 Replace tank fuel tempera-
@ W oy @a (Tank fuel temperature sensor). ™| ture sensor.
TS. E '@ Refer to "COMPONENT INSPECTION”
below.
l OK
Disconnect and reconnect harness connec-
= _° tors in the circuit. Then retest.
= v Trouble is not fixed.
SEF531P

Temperature °C (°F)

Resistance kQ

20 (68) 23-27
50 {122) 0.79 - 0.90
If NG, replace tank fuel temperature sensor.

EC-190




TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

ON

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire
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.

Crankshaft position sensor (POS)

Engine speed ECM

h 4

One Trip Detection Logic {Three Way Catalyst Damage)

When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 engine revolutions.

If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will change
from blinking to lighting up.

(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause
three way catalyst damage, the MIL wil! start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the
malfunction indicator lamp will light up based on the second consecutive trip detection logic. In this
condition, ECM monitors the misfire for each 1,000 revolutions of the engine.
Diagnostic Trouble I Check ltems
Code No. | Malfunction is detected when ... (Possible Cause)
P0306 (0603) & No. 6 cylinder misfires. e improper spark plug
¢ Insufficient compression
PO305 (0604) ¢ No. 5 cylinder misfires. o Incorrect fuel pressure
P0304 (0605) e No. 4 cylinder misfires. *EGRvave
# The injector circuit is open or shorted.
P0O303 (0606) - ® No. 3 cylinder misfires. ¢ Injectors
- . ® Intake air leaks
P0302 {0607) ¢ No. 2 cylinder misfires. _ + The ignition secondary circuit is open or
P0301 (0608) ¢ No. 1 cylinder misfires. shorted.
e Lack of fuel
PG300 (0701) ® Multipte cylinders misfire. e 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 § 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 7” with GST. '

CR
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.
~4) Turn ignition switch “OFF”, wait at least 5 seconds, and then turn “ON”".
5) Perform “Diagnostic Test Mode Il {(Self-diagnostic results)” with ECM.

EC-191
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TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

SECS547A

M AcTivETesT @ L]

% %% POWER BALANCE * %%
MONITOR
CKPSe RPM (POS)

MAS AIR/FL. SE
IACV-AACHN

EN2]s]4]
N CH .

o g e s g e
—— — —— — ]

B2Srpm
1.53V
20 step

by

TEST
START

SEF630P

N
: //“

y

M
SO

Injector harness
conneclor ©

e

injector sub-harness

connector‘ m ‘

At idle

Suitable tool

No. 6 - 1 Cylinder Misfire, Multiple Cyiinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

I

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed. Listen
for the sound of the intake air leak.

NG

OK

v

Y

Discover air leak location
and repair.

CHECK FOR EXHAUST SYSTEM CLOCG-
GING.

Stop engine and visually check exhaust
tube, three way catalyst and muffler for
dent.

NG

OK

v

Repair or replace it.

CHECK EGR FUNCTION.
Perform OVERALL FUNCTION CHECK
(malfunction b} for EGR Function.

NG

(See page EC-209.}
lOK
8]

v

Repair EGR system.

PERFORM POWER BALANCE TEST.
2 1. Perform "POWER BALANCE” in
= “ACTIVE TEST" mode.

2. Is there any cylinder which does
not preduce a momentary
engine speed drop?

OR

No

When disconnecting each injector
harness connector one at a time, is
there any cylinder which does not

produce a momentary engine

h 4

Goto & .

speed drop?
l Yes
CHECK INJECTOR.
Does each injector make an operating
sound at idle?

No

Yes

D] v

h 4

Check injector(s) and cir-
cuit(s). {See page EC-352.)

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly from
rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a suit-
able ground and crank engine.

4. Check for spark.

NG

MEC703B|

362

v OK
(Go to ® on next page.)

EC-192

Check ignition coil, power
transistor and their circuits.
{See page EC-288.)




TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

5 .
7 Ignition coil
[ ®
9
SEF. | CHECK SPARK PLUGS. NG | Repair or replace spark @l
Remove the spark plugs and check for | plug(s}.
I fouling, etc. WA
= \S lOK
L
seFs750] [ CHECK FUEL PRESSURE. NG [ Check fuel pump and cir- EM
1. Release fuel pressure 1o zero. (Refer to T} cuit,
page EC-26.)
2. Install fue! pressure gauge and check LG
tuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
QK
L 4
| CHECK COMPRESSION PRESSURE. NG | Check pistons, piston rings,
seFisell | * Check compression pressure. | valves, valve seats and cyl- CL
Standard: inder head gaskets.
T VNSNSV e el kPa (kg/em2, psi)/200 rpm
b \L} Pressure gauge= 5 1,275 {13.0, 185) MT
\ Minimum:
kPa (kg/cm?, psi)/300 rpm AT
981 {10.0, 142)
Difference between each cylinder:
kPa (kg/cm®, psi)/300 rpm B
98 (1.0, 14)
rOK
sracep| | CHECK IGNITION TIMING. NG | Adjust ignition timing.
Perform BASIC INSPECTION, v
EC-78. BR
lox
_ - CHECK MASS AIR FLOW SENSOR. NG | Check connectors for &7
Check "MASS AIR FLOW" in | rusted terminals or loose
COMPRESSION “DATA MONITOR” mode with connections in the mass air
PRESSURE CONSULT, flow sensor circuit or engine BS
2.0 - 6.0 gm/sec: at idling grounds.
7.0 - 20.0 gm/sec: at 2,500 rpm (See page EC-103.)
OR If NG, repair or replace it. EYl
= Check “mass air flow” in MCDE 1
sEFaoeG) | '@ with GST.
2.0 - 6.0 gm/sec: at idling (A
7.0 - 20.0 gm/sec: at 2,500 rpm
OK
' 1

(Go to (& on nexi page.}
n)4
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TROUBLE DIAGNOS!S FOR DTC P0306 - P0300

364

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)

4

CHECK SYMPTCM MATF{IX CHART.
Check items on the rough idle symptom in
“Symptom Matrix Chart”,

NG | Repair or replace.

h 4

EC-82.
l oK

Some tests may cause a Diagnostic
Trouble Code to be set.

Erase the DTC from the ECM memory
after parforming the tests. Refer to EC-48,

L4

Check the ECM pin terminals for damage
or the connection of ECM harness connec-
tor.

Reconnect ECM hamess connector and
retest.

NG | Repair or replace.

¥

INSPECTION END

EC-194

¥




TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS)
(@ COMPONENT DESCRIPTION
The knock sensor is attached to the cylinder block. It senses
aengine knocking using a piezoelectric element. A knocking vibration @l

from the cylinder block is sensed as vibrational pressure. This
pressure is converted into a voltage signal and sent to the ECM.

MIA

PIEZO-ELEMENT

Terminal
. SEF5398K] EM

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MILI‘:)AL COLOR ITEM CONDITION (DC voltage)
[Engine is running.] _
64 w ¥Knock sensor 20-3.0V FE
Idle speed
ON BOARD DIAGNOSIS LOGIC Gl
* Freeze frame data is not stored in the ECM for the knock sensor.
The MIL will not light for knock sensor malfunction. NIT
Diagnostic ]
Trouble Code Malfunction is detected when ... PChgs'k Itgms
No. (Possible Cause) AT
PO325 ® An excessively low or high voltage from the knock e Harness or connectors
0304 sensor is entered to ECM. {The knock sensor circuil is open or shorted.) EA
& Knock sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch "ON” and select “DATA MONITOR"
mode with CONSULT. BIR
2) Start engine and run it at least 5 seconds at idle speed.

OR
@ 1)} Start engine and run it at least 5 seconds at idle speed. ST
2) Select "“MODE 3" with GST.
oR 28
1) Start engine and run it at least 5 seconds at idle speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON". BT
3} Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0325
Knock Sensor (KS) (Cont’d)

EC-KS-01

M : Detectable line for DTC

——— : Non-detectable iine for DTG
ECM .
(ECCS CONTHOL MODULE)
(Fi01)
KNK
5]
w
} |
i !
! t
| I
| 1
| {
i i
i [
. I
_.‘_ -:")
H [Ea]
e JOINT
W Gizd CONNECTOR-11
w
- - 1
— 1 |Ll__l__|
I f B
| |
I |
I I
I |
I ]
I i
1 1
o

!
\

T
]

KNOCK
SENSOR

Fi22

ke
Iu——m

I
o
7
1
©

S
oY HS.

MEC657B

EC-196
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TROUBLE DIAGNOSIS FOR DTC P0325

I .
Intake manifold

SEF539P

X

‘\
& Tknock sensar
w4 ?sub-hamess
33 connector

Air duct
AR
SEF2383P|

W DISCONNECT - DISCONNECT
N 1]
€ [M&

[ Ecm ﬁconnem@' Glo @

64

[Q]

)

SEF544P|

Ig]

e DISCONNECT
JT1
A€
€

@ G

[Q]

&

SEF545P)

SEF546P

Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

4

Loosen and retighten engine ground
SCTEwS.

+

CHECK INPUT SIGNAL CIRCUIT-1. NG

hd

Repair harness or connec-

1. Tum ignition switch “"OFF".

2. Disconnect ECM harness connector and
knock sensor sub-hamess connector.

3. Check harness continuity between ter-
minal O and ECM terminal & .
Continuity should exist.

If OK, check harness for short.

OK

B 4

tors.

CHECK INPUT SIGNAL CIRCUIT-2. NG

Check the following.

Check hamess continuity between terminal
@ and engine ground.

Continuity should exist.

it OK, check hamess for short.

It is necessary to use an ohmmeter
which can measure more than 10 MQ.

[oK

Disconnect and reconnect hamess 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 hamess connector and
retest.

\d

INSPECTION END

COMPONENT INSPECTION

Knock sensor
1.

e Harness for open or short
between knock sensor
sub-harness connector
and knock sensor

If NG, repair harness or

connectors.

# For knock sensor, (Refer
to “COMPONENT
INSPECTION" below)

If NG, replace knock sen-

SOr.

Disconnect knock sensor harness connector.

2. Check resistance between terminal @ and ground.
Approximately 500 - 620 kQ [at 25°C (77°F)]

)
than 10 MQ.

CAUTION:

it is necessary to use an chimmeter which can measure more

Do not use any knock sensors that have been dropped or

physically damaged. Use a new one.

EC-197
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TROUBLE DIAGNOSIS FOR DTC P0335

Coil

o
e

Core

ﬁ[ “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 consists of a permanent magnet, core and caoil,

When engine is running, the gap between the sensor and the gear
teeth (cogs) will periodically change. Permeability near the sensor
also 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

e Specificalion data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

CKPS-RPM (POS) e Tachometer: Connect

CKPSAPM (REF)

& Run engine and compare tachometer indication with the CONSULT 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 @ (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NC.
Approximately 2.5V
M
Crankshaft position sensor | [Engine is running.|
49 w
{POS) Idle spead
“SEF6a6T
{Engine is running.
I_Ignition switch “OFF"|
0-1V
For a few seconds after turning ignition switch
4 w/B ECCS relay (Self-shutoff) "OFF”
Ignition switch "OFF”I
L BATTERY VOLTAGE
A few seconds passed after tuming ignition (11 - 14V)
switch "OFF”
67 R — Tt BATTERY VOLTAGE
72 R Power supply for ECM [Ignition switch “ON"} (11 - 14V)

368
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshatft Position Sensor (CKPS) (POS)

(Cont’d)
ON BOARD DIAGNOSIS LOGIC
Diagnostic .
Trouble Code Malfunction is detected when .... Chgck Items
{Possible Cause)
No.
P0O335 ® 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

............... or shorted.}

* 1° signal is not entered to ECM during engine running. | ® Crankshaft position sensor (POS)

& Starter motor (Refer to EL section.)
e Starling system circuit (Refer to EL section.)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.

B "

2)

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

Crank engine at {east 2 seconds.
OR

@ 3

Crank engine at least 2 seconds.
Select “MODE 7” with GST.

@

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

3) Perform “Diagnostic Test Mode !l (Self-diagnostic
results)”’ with ECM.
EC-199
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (POS)
(Cont’d)

EC-POS-01

W : Detectable line for DTC
—— Non-detectable fine for DTC

370

BATTERY
Refer to
EL-POWER.
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TROUBLE DIAGNOSIS FOR DTC P0335

//’QJJ/ /
il filler cap
/_/ Crankshaft position

@ sensor (POS%

? i‘éﬁ;“e“é{‘o?“/ e
(
9
A\
b

DISCONNECT

SEF277P

5

SEF791P,

ME
B
e
B

_
HAe

& @

)
v

0]

!

SEF792P|

!

SEF733P

f
Intake manifold
collector

SEF533P

Crankshaft Position Sensor (CKPS) (POS)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

L 4
CHECK POWER SUPPLY, NG | check the following.
1. Tumn ignition switch “OFF". "] ® Harness connectors
2. Disconnect crankshaft position sensor (GONGD)
{(POS) sub-harness connector. # Harness for open or
3. Tum ignition switch "ON". short between crankshaft
4. Check voltage between terminal @ and position sensor (POS})
ground with CONSULT or tester. sub-hamess connector
Voltage: Battery voitage and ECCS relay
oK e Harness for open or
short between crankshatft
position sensor {(FOS)
sub-hamess connector
and ECM
It NG, repair hamess or
connectors.
B ,
CHECK POWER SUPPLY-II. NG | Repair hamess or connec-
Check voltage between terminal @ and 1 1ors.
ground with CONSULT or tester.
Voltage: Approximately 5V
QK
A 4
CHECK GROUND CIRCUIT-, NG | Repair hamess or connec-
1. Tum ignition switch “OFF", "1 tors.
2. Loosen and retighten engine ground
SCrews.
3. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.
It GK, check harness for short.
OK
Bl ,

CHECK INSTALLATION.

Check that crankshaft position sensor

(POS) and front heated oxygen sensor
(left bank) harness clamp are installed
correctly, as shown in figure.

!

®

EC-201
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| h
— . Crankshatt position

“sensor (PO?)

l

(f ,
Front heated oxygen sensor_
Yleft bank) harness clamp =

8.4 - 108 N-m'Q"'y %
~(0.86 - 1.10 kg-m, 7\’

\
74.6 - 95.5 in-lh) SEM222F.
= DISCONNECT
Wi
GED)
@
oy oo 2
SEF643P
DISCONNECT

2

f\

Q| ™
oL@

SEF644P)

A€ &

afitp

(@]

']

Crankshaft Position Sensor (CKPS) (POS)

(Cont’d)
®

l

CHECK POWER SUPPLY-IH!. NG
1. Reconnect crankshaft position sensor "] Check the following.
(POS) sub-harness connector. & Harness connectors
2. Disconnect crankshaft position sensor GIDJ
(POS) harness connector, ® Harness for open or
3. Turn ignition switch "ON™. short between crankshaft
4. Check voltage between terminal I and position sensor (POS)
ground with CONSULT or tester. and crankshaft position
Voltage: Batiery voliage sensor (POS) sub-har-
ness connector
OK If NG, repair harness or
NG | connectors.
CHECK POWER SUPPLY-IV. "
Check voitage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V
CK
I
CHECK GROUND CIRCUIT-II. NG | check the foltowing.
1. Tum ignition switch "OFF". "| & Harness connectors
2. Check harness continuity between ter- GIDJ
minal @ and engine ground. ® Harness for open or
Continuity should exist. short between crankshaft
If OK, check harness for short. position sensor (POS)
and crankshaft position
oK sensor (POS) sub-har-
ness connector
It NG, repair harness or
connectors.
3
CHECK COMPONENT NG | Repiace crankshaft posi-
[Crankshatft position sensor {POS)). tion sensor (POS).

Refer to “COMPONENT INSPECTION",
EC-203.

OK
¥

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

SEF645P

372

v Trouble is not fixed.

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

retest.

INSPECTION END

EC-202
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SEF587P

G: ) comezt

Sy

3l21

(
o o

SEF8P

Crankshaft Position Sensor (CKPS) (POS)
(Cont’'d)
COMPONENT INSPECTION

Crankshaft position sensor (POS)
1.

hown

Disconnect crankshatft position sensor (POS) harmess connec- g

tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

(A

EM

Reconnect crankshaft position sensor (POS) harness connhec-

tor.

Turn ignition switch “ON”.

LG

screwdriver into contact with, and quickly pulling away from the

Check voltage between terminals @ and @ when bringing a .
EC

s$ensor core.

Terminal

Condition

Voltage

FE

Contacted

Approximately 5V

@.®

Pulled away

Approximately OV

GL

There should be a steady 5V as the screwdriver is drawn away

slowly.

If NG, replace crankshaft position sensor (POS).

EC-203
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O-ring

Coil
Terminal

Ty

Permanent
fmagnet SEF252F

=

Camshaft Position Sensor (CMPS) (PHASE)

COMPONENT DESCRIPTION

The camshaft position sensor (PHASE) is located on the engine
front cover facing the camshaft sprocket. It detects the cylinder No.
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
sensor also 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 cylinder No.

signal.

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
M]\I‘I\CI)AL COLOR ITEM CONDITION (DG voltage)
Approximately 4.2V
(AC voltage)
r—— T
% |w Camshatt position sensor | | ENgine is running. | od IR,
1u A
47 w (PHASE) Idie speed 0
20 ms el
SEFE44T
ON BOARD DIAGNOSIS LOGIC
Diagnostic
. Check Items
Troub'\IIt;zJ .Code Malfu.nctlon is detected when ... (Possible Cause)
P0340 @& The cylinder No. signal is not entered toc ECM for the | ® Harness or connectors
0101 first few seconds during engine cranking. {The camshaft position sensor (PHASE) circuit is

engine running.

during engine running.

® The cylinder No. signal is not in the normal pattem

open or shorted.)
& Camshaft position sensor (PHASE}

& The cylinder No. signal is not entered to ECM during | & Starter motor {Refer to EL section.)

e Starting system circuit {Refer to EL section.)

374
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft 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- @l
NOSIS FOR DTC P1335, P0335 or P1336 first. (See
EC-296, 198 or EC-301.)

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.
1} Turn ignition switch “ON” and select “DATA MONITOR” gy
= mode with CONSULT. _
2) Crank engine at least 2 seconds.
OR LG
@ 1) Crank engine at least 2 seconds.
2) Select “MODE 7" with GST.
OR EC
1) Crank engine at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

MA

CL

AT
FA
BR
S|
RS
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (PHASE)
(Cont’d)

EC-PHASE-01

CAMSHAFT I : Detectable line for DTG
POSITION e ; Non-detectable line for DTG

£
£

—— —

|
|
|
1

JOINT CONNECTOR-12

2]

B

———

A e A

M

.

w w B B B
fesl__ I {
PHASE PHASE ECM
ECCS I
(CONTROL — —
MODULE)

S
@ Nl BON0E 2I2I2I212|

104]102]103]104] Frosfroe]107]r0d] 123
tod 110|111 [112] [11a[ma]ms|el Lolel71BIe] 10]

71181 119]120] {121|122]123]124

MECE47B

76 EC-206
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— N
\Camshaﬂ position
sensor (PHASE) \
¥

harness connecto ~

SEF274P

HE HAE

I_Ecm ﬁconnecmnll o

46 47

[Q]

G

SEF&55P

=
i)
| =

!

SEFG08P

/[
Intake manifold
Kcollectof

Camshaft Position Sensor (CMPS) (PHASE)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK STARTING SYSTEM.
Does the engine tum over?

(Does the starter motor operate?)

No

h 4

Yes

:

Check starting system.
(Refer to EL section.)

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch "OFF".

2. Disconnect camshaft position sensor
(PHASE) harness connector and ECM
hamess connector.

3. Check harness continuity between ter-
minal O and ECM terminals G, @.
Continuity should exist.

If OK, check harness for short.

NG

OK

E v

Repair harness or connec-
tors.

CHECK GROUND CIRCUIT.

1. Tum ignition switch “"OFF".

2. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.

If OK, check hamess for short.

NG

Y

Check the fellowing.

e Engine ground screw
{Loosen and retighten.)

® Harness or connectors

If NG, repair harness or

connectors.

OK

r

CHECK COMPONENT
[Camshafi position sensor (PHASE)]
Refer to “COMPONENT INSPECTION”,

NG

A 4

EC-208.
lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

lTroubIe is not fixed.

SEF539P

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

v Trouble is not fixed.

Replace camshaft position
sensor (PHASE).

Visually check the surface of camshalt
sprocket for chipping.

NG

OK

L J

INSPECTION END

EC-207

Replace camshaft sprocket.
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- TROUBLE DIAGNOSIS FOR DTC P0340

(s

SEF583P,

SEF584P

378

Camshaft Position Sensor (CMPS) (PHASE)
(Cont’d)

COMPONENT INSPECTION

Camshatft position sensor (PHASE)

1.

MON

Disconnect camshaft position sensor (PHASE) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance:
Approximately 1,440 - 1,760Q at 20°C (68°F)
(HITACHI make)
Approximately 2,090 - 2,550Q at 20°C (68°F)
(MITSUBISHI make) '

EC-208



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function
SYSTEM DESCRIPTION

- Engihe speed
Crankshaft position sensor {POS) >
@l
EGR gas temperature
EGR temperature sensor > WA
ECM EGRGC
- Engine coolant temperature (ECCS o .
Engine coolant temperature sensor » control » solenoid
valve EM
module)
Tanit ich Start signal
gnition switc »
LG
T Throttle position
Throttle position sensor >

Low engine coolant temperature
Engine starting
Engine stopped
Engine idling ' CL

This system cuts and controls vacuum applied to the
EGR valve to suit engine operating conditions. This
cut-and-control operation is accomplished through
the ECM and the EGRC-solenoid valve. When the
ECM detects any of the foliowing conditions, current Excessively high engine coolant temperature

flows through the solenoid valve. This causes the Mass air flow sensor malfunction

port vacuum to be discharged into the atmosphere. MT
The EGR valve remains ciosed.

EGR and vacuum __ EGRC-solenoid valve AT

FA

EGRC-BPT
valve

Throttle
body

BR

SEFB41Q

RS

BT

A

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 1B
taper valve connected to the vacuum diaphragm in the EGR valve.

SEF783K

EC-209 279
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To intake '

air flow
..- o

To EGR valve

Vacuum
signal

SEF240PD)

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 vaive is energized. A plunger will then move to cut the vacuum

signal and 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

& Specification data are relerence values.

MONITOR ITEM CONDITION SPECIFICATION
EGR TEMP SEN « Engine: After warming up lLess than 4.5V
¢ Engine: After warming up Idle ON
corosowy |3 A emdtens e OFF
* 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 @ (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC vohtage)
NO. :
|Engine is running.| {(Warm-up condition)
43 B Sensor's ground I_ ov
Idie speed
}Engine is running,] (Warm-up condition)
Less than 4.5V
Idle speed
63 L/OR EGR temperature sensor
|Engine is running.] {Warm-up condition}
0-1.0vV
EGR system is operating.
[Engine is running.| (Warm-up condition} BATTERY VOLTAGE
Rewving engine up to 2,000 rpm. (11 -14v)
103 L/B EGRC-solenoid valve
|Engine is running.] {Warm-up condition)
0-0.7v
Idle speed
ON BOARD DIAGNOSIS LOGIC
EGR femperature If the absence of EGR flow is detected by EGR temperature sen-
sensor sor under the condition that calls for EGR, a low-flow malfunction
is diagnosed.
EGR If EGR temperature sensor detects EGR flow under the condition
temperature that does not call for EGR, a high-flow malfunction is diagnosed.
ECM

SEFO73P|

380
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

PO400 A) The exhaust gas recirculation (EGR) flow is exces-

0302 sively low during the specified driving condition.

B) The exhaust gas recirculation (EGR) flow is exces-
sively high during the specified driving condition.

& EGR valve stuck closed

¢ EGRC-BPT valve leaks

¢ Passage obstructed

® EGRC-solenoid valve

e Tube leaking for EGR valve
e EGR temperature sensor

#® EGRC-sclencid valve
@ EGR valve leaking or stuck open
& EGR temperature sensor

MA

EM

OVERALL FUNCTION CHECK

might not be confirmed.

LG

This procedure can be used for checking the overall function of the EGR function. During this check, a DTC .
EC

Before starting with the following procedure, check the engine coolant temperature of the freeze frame data
with CONSULT or Generic Scan Tool.

Fle

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 CL

“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 b
by one based on “INSPECTION PRIORITY"”, EC-80.

EC-211
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t Throttle body

EGR valve 4
Air duct &

=

SEF592PB|

mactivetest B [
ecRcsowv  OFF

[m======= MONITOR =z===c==
CKPS*RPM (POS} 732 rpm

ON_I[ ovorF ImEFsmp

DA€ T

2 O

SEF3540

AEe QHME

[__Ecm__[o] coNnECToR]|

GD

43

SEF611P

SEF3550Q

382

EGR Function (Cont’d)
Procedure for malfunction A

=
=

1)
2)

3)

4)

5)
6)

7)

Start engine and warm it up sufficiently.

Select “EGRC SOLENOID VALVE” in “ACTIVE TEST”
mode with CONSULT and turn the solenoid valve
“OFF”.

Check the EGR valve lifting when revving engine from
2,000 rpm up to 4,000 rpm under no load.

EGR vaive should lift up and down without sticking.
Check voltage between EGR temperature sensor har-
ness connector terminal @ and ground at idle speed.
Less than 4.5V should exist.

Turn ignition switch “OFF".

Check harness continuity between EGR temperature
sensor harness connector terminal @ and ECM termi-
nal @ .

Continuity should exist.

Perform “COMPONENT CHECK”, “EGR temperature

1)

8)

sensor”. (See page EC-218.)
OR

Disconnect EGRC-solenaid valve harness connector.
(The DTC for EGRC-solenoid valve will be displayed,
however, ignore it.)

Start engine and warm it up sufficiently.

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.
Reconnect EGRC-solenoid valve harness connector.
Check voltage between EGR temperature sensor har-
ness connector terminal O and ground at idle speed.
Less than 4.5V should exist.

Tumn ignition switch “OFF".

Check harness continuity between EGR temperature
sensor harness connector terminal @ and ECM termi-
nal @.

Continuity should exist.

Perform “COMPONENT CHECK”, “EGR temperature
sensor”. (See page EC-218.)

EC-212
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EGR Function (Cont’d)

MA

=5
R Improper connection :
- SEF108L M

Overall function check

LC

i
any 7
N L
/
6

Check the EGR valve
lifting when revving
engine from 2,000 rpm
up to 4,000 rpm.

~J

2
E
E
X4

%1000 ¢/min ~

GL

SEF356Q

Wi
AT
A

BR
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BacrvetesTl [

EGRC SOLV ON
—====ZZ== MONITOR 2z======
CKPS+RPM {POS)  725tpm

B[ ovoFF || OFF

SEFB12P,
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
IGN ADVANCE 1.0°
INTAKE AIR 25°C
SEF549P

. CONNECT

[ Ecm OICONNECTOR"

58 25

SEF357Q

EGR Function (Cont’d)

Procedure for malfunction B

1) Start engine.

2) Select “EGRC SOLENOID VALVE” in “ACTIVE TEST”
mode 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 swiich “"ON".

2) Confirm the voltage between ECM terminals €@ and &
is higher than 2.24V.
Perform the following steps before the voltage becomes
lower than 2.24V.

3) Stant 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.

Check the EGR valve
lifting when revving
engine from 2,000 rpm
up to 4,000 rpm.

SEF3560Q

384
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EGR Function {Cont’d)

EC-EGR-01
IGNITION SWITCH &l
ON -U'ISTAHT mmmas : Detectable line for DTG
k Refer to s  Non-delectable line for DTG
15 | Block |ELPOWER. (A AT models
e - A
1
[E3T )
RIY EM
EGR
—— |
Fi1 LC
L] IL2])
arY L/OR B
gz
-
Fi05 B'I:
R/Y Lr] JOINT
CONNECTOR-12
- S
) A oL
o 8
[l Wir
[z] EGRC-
SOLENOID
é VALVE AT
Fed
[ILL]) ¥ ¥
UB
i: [FA
A
LUB L/OR B B
Ihaa]l [63] [Fa=]l [Eal
EGR EGATS GND-A SENS
GND BR
ECM (ECCS CONTROL MODULE) AT CONTROL UNIT ST
RS
Refer to last page (Foldout page).
1]2]13]4 5(6]7]|8 [ [52]
AEHEEDERED 1920@ .? .? ‘B0 0aaE 2|2|2|2[2|.-FE’? D BT
—l
1[2[3[4]18[1 111213141§|[§| PE AL e 2 2 8 Y| G B ETISE | ha) HA
BREBEEEE T3 ep7ReEojack jazjasfalasfacariag| HS.
[ EL
101]102f103]104] T1osfroaf107]108
109 110§ 111§ 192| [113]114|115] 116 O o3¢
17]nafrefreo| frz1fi2efr2af124

SEF226T
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EGR Function (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

&)

A\

Vacuum hose connected//

to EGR valv
° e SEFs93P

e
Split

Ciogging

==
R_ Improper connection

SEF109L

MEGRC SOV CIRCUIT R
DOES THE SOLENGID
VALVE MAKE
AN OPERATING SOUND
EVERY 3 SECONDS?

[ wext [['NO ][ YES |

MEF957D)

WactvetesTE O

EGRC SOV ON
======== MONITOR ========
CKPS*RPM{POS) Orpm

[ ON ] EIGl[ OFF ]

SEF584P

386

A
CHECK VACUUM SOURCE TO EGR OK | GHECK COMPONENT
VALVE. | {EGR valve).
1. Start engine and warm it up sufficiently. Refer to "COMPONENT
2. Rev engine to about 2,000 - 4,000 rpm. INSPECTION".
3. Disconnect vacuum hose to EGR valve. (See page EC-218.)
4. Make sure that vacuum exists. NG
Vacuum should exist. .
r
NG Replace EGR valve.
B
A4
CHECK VACUUM HOSE. NG | Repair it.
Check vacuum hose for clogging, cracks "
and improper connection.
OK
h 4
CHECK COMPONENT NG | gepair or replace EGRC-

(EGRC-solenoid valve).
1. Tum ignition switch “ON”.
2. Perdform “EGRC SOL/V
"~ CIRCUIT” in “"FUNCTION
TEST” mode with CONSULT.
OR

Turn ignition switch “ON".

Tum EGRC-solenoid valve “QN"
and "OFF" in "ACTIVE TEST"
mode with CONSULT and check
operating sound.

®

CR
Turn ignition switch “ON".
When disconnecting and recon-
necting the solenoid valve har-
ness connector, make sure that
the solenoid valve makes oper-
ating sound. {The DTC for the
solenoid valve will be displayed,
however, ignore it.)

®

lOK
®

EC-216

solenoid valve or repair
circuit.
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EGR Function (Cont’d)

T
CHECK COMPONENT NG | Replace EGRC-solenoid
{EGRC-solenoid valve). "1 vave,
Refer to "COMPONENT INSPECTION”, @
EC-218.

oK MA

¥
CHECK COMPONENT NG | Reptace EGRC-BPT valve.
{EGRC-BPT valve). " |
Refer to "COMPONENT INSPEGTION”, _
EC-218.

b d

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

Trouble is not fixed.
r

Check ECM pin terminals for darmage or

the connection of ECM harmess connector.
Heconnect ECM harness connector and GL
retest.

' W
Check resistance of EGR temperature :

Sensor.
(See page EC-218)) AT

h 4
INSPECTION END PA

BR
ST
RS
BT
HA

EL

EC-217 E -
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MEF137D

BATTERY

MEC488B|

SEFB30F|

f Apply pressura

SEFO8aP

388

EGR Function (Cont’d)
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.

EGRC-solenoid valve
Check solenoid valve, following the table as shown below:

Air passage Air passage
Conditions continuity continuity
between @ and between & and (€}
12V direct current supply
between terminals (I Yes No
and @
Nao supply No . Yes

Iif NG, replace the solencid valve.

EGR temperature sensor
Check resistance change and resistance value at 100°C (212°F).
Resistance should decrease in response to temperature
increase.
Resistance: 100°C (212°F)
76.8 - 93.8 kQ
If NG, replace EGR temperature sensor.

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (100 mmH,O, 3.94 inH,0)
from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

EC-218
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EGRC-BPT Valve Function

To EGR
valve Vacuum source
e — e ————
Air ‘ — _J(— ] ‘
filter Nz L

Exhaust pressure ‘

Ignition ECM
switch A Air duct
Throttle ---- I—i J J
body --—-
EGRC-solenoid valve
ECM
EGR valve
o EGR
temperature
sensor
EGRCBPT{| = 0N 1
valve VA 1 I

intake
manifold

Exhaust
manifotd

SEFOO1PF

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
Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause}

Po402
0306

e The EGRC-BPT valve does not operate properly.

e EGRC-BPT valve
# Loose or disconnected rubber tube
e Obstructed rubber tube

¢ Intake manifold EGR passage

EC-219

MA
EM
LG
[Fe
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T
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[FA
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EGRC-BPT Valve Function (Cont’d)

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the

EGRC-BPT valve. During the check, a DTC might not be con-

firmed.

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 valve at the EGRC-solenoid valve.

EGRC-BPT vahve 3) Connect these two rubber tubes using a rubber tube that is

L g approx. 2 meter in length and has 1 mm (0.04 in) dia. orifice

Air duct 4 SEF592P 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
:/al\ée lifting when revving engine up to 4,000 rpm under no
oad.

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.

Check the EGR valve

o~
Overall function check [ / ﬁ@ Fue! pressure regulator
lifting.

Temporary rubber tube

for testing approx. 2 m {7 t)
in length with 1 mm (0.04 in)
dia. orifice made 2! A

7%
EGRC-solenoid valve

O™ =X

SEF363QA

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.

X No pressure
SEF{172P
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TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function

ON BOARD DIAGNOSIS LOGIC

ECM monitors the switching frequency ratio of front
and rear heated oxygen sensors.

ECM (ECCS control module)

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

From Rear switching frequency will increase.
heated heated When the frequency ratio of front and rear heated
oxygen oxygen oxygen sensors approaches a specified limit value,
sensor sensor the three way catalyst malfunction is diagnosed.
I_I Three U
way
Exhaust catalyst
gas —_— >
Dlaggt;sdt;cl;ll':uble Matfunction is detected when ... (Poc:s?tt:;ll:a !;;;?;e)
P0420 e Three way catalyst does not operate properly. ¢ Three way catalyst
0702 e Three way catalyst does not have enough oxygen storage ® Exhaust tube
capacity. & intake air feaks
# Injectors
® Injector leaks

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the three way catalyst.
During this check, a DTC might not be confirmed.

EC-221
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MA
EM
LG
FE
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TROUBLE DIAGNOSIS FOR DTC P0420

Yr MONITOR ¢ NO FaiL [_]

CKPS*RPM (POS)  2137rpm
FR 02 SEN-B2 0.37V

FR O2 MNTR-B2 LEAN

FR O2 SEN-B1 0.37V

FR 02 MNTR-B1 LEAN

RR 02 SENSOR 1.30v

RR 02 MNTR RICH

by
| RECORD |

SEF631P

50 51

25 56

2 O @

25 2.t

€3 1

IL_Ecv_to] comnecror]

Wee, 4

392

Three Way Catalyst Function (Cont’d)

1) Start engine and warm it up sufficiently.
2) Set “MANU TRIG” and "“HI SPEED”, then select “FR

3)
4)

02 SEN-Bt”, “FR 02 SEN-B2”, “RR 02 SENSCOR”,
“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 switching frequency between
“RICH” and “LEAN” of “RR O2 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 be less than 1/2.
If the ratio is greater than 0.5, the three way catalyst is
not operating property.

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-139 or EC-158.)

OR

1)
2)

3)
4)

Start engine and warm it up sufficiently.

Set voltmeters probes between ECM terminals 63 [front
heated oxygen sensor (right bank) signal], & [front
heated oxygen sensor (left bank) signal] and @ (engine
ground), and ECM terminals & (rear heated oxygen
sensor signal) and @ (engine ground).

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voltage swilching frequency (high &
low) between ECM terminals 8 and @ is very less
than that of ECM terminals & and 5, or & and &5.
Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-
quency

Front heated oxygen sensor voltage switching fre-
quency

This ratio should be less than 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 & or &) does not switch

periodically more than 5 times within 10 seconds at
step 3, perform TROUBLE DIAGNOSIS FOR DTC
0503 or 0303 first. {(See page EC-139 or EC-158.)

EC-222



TROUBLE DIAGNOSIS FOR DTC P0420

SEF099P
B CONNECT
) G
4 € &
ECM O| CONNECTOR
102,104,106,109,111,113
@ O
= SEF833P|

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

2. Disconnect camshaft position sensor
{(PHASE) hamess conngctor.

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 hamess connector and

CHECK EXHAUST SYSTEM. NG | Repair or replace it.
Visually check exhaust tubes and muffler "
for dent.
OK
v
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-
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-
SOr.
OK
E 4
CHECK INJECTORS. NGL Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for Injec- | NOSIS FOR NON-DE-
tors. {Refer to EC-352.) TECTABLE ITEMS,
2. Check voltage between ECM terminals “Injectors”. (See page
(). (G0 . (®, (1) . GiD or () EC-352)
and ground with CONSLULT or tester. Repair harmess or connec-
Battery voltage should exist. tors.
¥ OK
Remove injector assembiy.
(See page EC-27.)
Keep fuel hose and all injectors connected
to injector gallery.
1. Turn ignition switch “OFF". Drips | Replace the injectors from

which fuel is dripping.

retest.
v

Replace three way catalyst.

v

INSPECTION END

EC-223
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- TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak)

If both DTC P0440 and P0446 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P0446 first. (See
EC-240.)

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
the engine intake manifold vacuum.

Pressure test

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.

Vacuum test
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.

The vacuum cut valve bypass valve is opened to clear 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-
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 systermn pressure sensor purge control m

Vacuum cut valve bypass valve solenocid valve
EVAP shut valve—\

cut valve

) anm @\ LL evae canster
) urge control valve

EVAP canister

EVAP canister .
vent control purge volume
valve control valve SEESTTO

304 EC-224



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) (Cont'd)

Diagnostic
ion i Check ltems
Trout;ll?) .Code Maitfunction is detected when .... (Possible Cause)

P0440 ¢ EVAP control system has a leak,
0705 ¢ EVAP control system does not operate properly.

Incorrect fuel tank vacuum relief valve @ﬂ
Incorrect fuel filler cap used

Fue! filter cap remains open or fails to close.

Foreign matter caught in fuel filler cap. MA
Leak is in line between intake manifoid and EVAP

canister purge control valve.

Foreign matter caught in EVAP canister vent control

valve. EM
EVAP canister or fuel tank leaks

EVAP purge line (pipe and rubber tuba) leaks

EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP contral system LG
pressure sensor

Locse or disconnected rubber tube

EVAP canister purge control valve

EVAP canister purge volume control valve

EVAP canister purge control solencid valve
Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARO swilch solenoid valve

Blocked or bant rubber tube to MAP/BARQC switch
solenaid valve

O-ring of EVAP canigter vent control valve is missing Gl
or damaged.

CAUTION:

e Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the MIL MT
may come on.

e if the fuel filler cap is not tightened properly, the MIL may come on.

® Use only a genuine rubber tube as a replacement. AT

FA
DIAGNOSTIC TROUBLE CODE CONFIRMATION BR
HET] SELECT DIAG MODE EI PROCEDURE
| work suPPORT | CAUTION: ST
y = e Always select “SINGLE TEST" with CONSULT when
[ SELF-DtAG RESULTS | performing the “FUNCTION TEST".
|DATA MONITOR | ¢ Perform “FUNCTION TEST” when the fuel level is
[acTive TesT I less than 3/4 full. If not, inspect fuel filler cap and fuel RS
tank separately. Refer to EC-227.
L SFT- 0BD TEST VALUE | 1) Select "EVAP (SMALL LEAK)” in “FUNCTION TEST”
| FuNCTION TEST | mode with CONSULT,

SEF374S Follow the instruction displayed.

2) Make sure that “OK” is displayed with “EVAP (SMALL 195
LEAK)”. {If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”.)

Refer to “DIAGNOSTIC PROCEDURE", EC-227. BL
OR

EC-225 205



TROUBLE DIAGNOSIS FOR DTC P0440

A€

(&)

ECM O] CONNECTOR
52
N
R 1
SEF653
m CONNECT -
ECM CONNECTOR .

5:

N

7

B\,

|'
@ o 1

SEF654T|
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Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

®

1) Start engine and warm it up sufficiently.

2) Tum ignition switch “OFF” and wait at least 5 seconds.

3) Turn ignition switch “ON’" and wait at least 12 seconds.

4) Check voltage between ECM terminal 63 and ground
{Voltage1).
Voltage: 1.9 - 4.2V :

5) Restart engine and let it idle for at least 70 seconds.

6) Maintain the following conditions for at least 80 sec-
onds.
Gear position: Suitable gear position
Vehicle speed: 40 - 80 km/h (25 - 50 MPH)
Engine speed: 1,500 - 2,500 rpm
Engine coolant temperature: Less than 100°C
(212°F)

7) Decelerate the vehicle to idle.

8) Maintain the following conditions for at least 2 seconds.
Gear position: Suitable gear position
Vehicle speed: 40 - 60 km/h (25 - 37 MPH)
Engine speed: 1,500 - 2,500 rpm
Engine coolant temperature: Less than 100°C
(212°F)

8) Perform steps 7,8 more than 10 times.

10) Decelerate the vehicle to idle and wait at least 10 sec-
onds.

11) Check voltage between ECM terminal 6 and ground
(Voltage 2).
Voltage: 1.9 - 4.2V

12) Check voltage decrease between voltage 1 and 2.
Voltage 2 — Voltage 1 = 0.01V

13) Maintain the following conditions for 9 minutes after 12
minutes have passed from restarting engine in step 5.
Gear position: Suitable gear position
Vehicle speed: 20 - 80 km/h (12 - 50 MPH)
Engine speed: 800 - 3,500 rpm
Engine coolant temperature: Less than 100°C
(212°F) _

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
results)” with ECM.

NOTE:

e 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.

EC-226



TROUBLE DIAGNOSIS FOR DTC P0440

SEF4340Q

N AR
EVAP canister purge

volume control valve .-

SEF381Q)

Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

s

CHECK FUEL FILLER CAP.

1. Check fuel filler cap remains open, fails
to close or calches foreign matter.

2. Check for genuine fuel filler cap design.

3. Check fuel tank vacuum relief valve.
Refer to "EVAPORATIVE EMISSION
SYSTEM".
{See page EC-22.)

NG

.| 1. Open fuel filler cap, then

clean cap and fuel filler
neck threads using air
blower,

2. Replace with genuine
fuel filler cap.

3. Replace fuel filler cap.

Al
Bintake manifold collector
A=l T N T 17 SEF392Q)

T TR
EVAP canister purge ————

>0

L TE

EVAP canister 1€

/Rear left tire %
> ,

EVAP canister vent ™

<// control vaive

SEF375Q

“EVAP canister purge

control solenoid valve
N N NN TN

SEF435Q)

OK
E :
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge volume control 4 purge volume control
valve}, valve.
Refer to "COMPONENT INSPECTION".
(See page EC-229))
OK
v
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge control valve). "1 purge controi valvo.
Refer to “COMPONENT INSPECTION",
{See page EC-230.)
OK
D ,
CHECK COMPONENT NG | Replace EVAP canister
{EVAP canister vent control valve). " vent control vaive.
Refer to "COMPONENT INSPECTION".
{See page EC-230.)
OK
v
CHECK COMPONENT NG | Reptace EVAP canister
(EVAP canister purge control solenoid | purge control solenoid
valve). valve,

Refer to “COMPONENT INSPECTION".
(See page EC-334.)

¢OK
@

EC-227
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- TROUBLE DIAGNOSIS FOR DTC P0440

Absoclute pressure
Sensor

Evaporative Emission (EVAP) Control System

(Small Leak) {Cont’d)
®

1

77 777,
MAP/BARO switch
solenoid valve’

EVAP canister purge
control solenoid valve

d
= Resonator \

CHECK COMPONENT

(MAP/BARCO switch solenoid valve).
Refer to “COMPONENT INSPECTION™.
(See page EC-231.)

CHECK COMPONENT NG_ Replace absolute pressure
{Absolute pressure sensor). " sensor.
Refer to “COMPONENT INSPECTION”.
(See page EC-230.)
oK
.
NG

Replace MAP/BARO
switch solenoid valve.

Tank fuei temperature
sensor harness

Tank fuel temperature sensor O
is built into fuel tank.

A A TS T SEF246PB

oK
y

CHECK COMPONENT NG | Replace tank fuel tempera-
{Tank fuel temperature sensor). ture sensor.
Refer to “COMPONENT INSPECTION".
{See page EC-231.)

OK

A
NG

CHECK EVAP PURGE LINE.

Check EVAP purge line (pipe, rubber tube,
fuet tank and EVAP canisier) for cracks or
improper connection.

Refer to “EVAPQRATIVE EMISSION
SYSTEM”, EC-23.

OK

y

398

Clean EVAP purge line (pipe and rubber
tube} using air biower.

¥

Disconnect and reconnect hamess conneg-
tors in the circuit. Then retest.

+ Trouble is not fixed.

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

and retest.

INSPECTION END

EC-228

Repair or reconnect the
hose.




TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

% - C'i@ COMPONENT INSPECTION
‘ EVAP canister purge volume control valve
{'._ S ) 1. Disconnect EVAP canister purge volume control valve Gl
harness connector.
2. Check resistance between the following terminals.
terminal @ and terminals @, @ A
@ terminal & and terminals @ , ®
Resistance: EM
Approximately 30%) [At 25°C (77°F)]
3. Reconnect EVAP canister purge volume control valve
REg Vsoomeet harness connector. LG
N | Eé}] 4. Remove EVAP canister purge volume control valve
61504 from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.) EE
@ 5. Turn ignition switch “ON”.
_ 6. Perform “PURG VOL CONT/A" in “ACTIVE TEST”
mode with CONSULT and ensure the EVAP canister g
SEFa353Q) purge volume control valve shaft smoothly moves for-

ward and backward according to the valve opening.

B acTvetestm ) If NG, replace the EVAP canister purge volume control [
valve.

PURG VOL CONT/V  20Step OR

________ MONITOR ========1 @ 1. Disconnect EVAP canister purge volume control valve AT
CKPS-RPM(POS)  Ompm | harmess connector. ‘ . :

FR O2 MNTR-B2 LEAN 2. Check resistance between the following terminals.
FRO2MNTR B1 LEAN terminal @ and terminals @, ® FA
AJF AL PHA-B1 100% terminal & and terminals @ , ®

THRTL POS SEN 0.52V Resistance:
[Qull UP |l DWN [{Qd] Approximately 30Q [At 25°C (77°F)j

BEF430Q) 3. Reconnect EVAP canister purge volurme control valve

harness connector.

4. Remove EVAP canister purge volume control valve B
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol- ST
ume control valve harness connector should remain
connected.)

5. Turn ignition switch “ON” and “OFF” and ensure the RS
EVAP canister purge volume control valve shaft
smoothly moves forward and backward according to the

ignition switch position. BT
SEF763P If NG, replace the EVAP canister purge volume control
valve.
N8 VLN T o HA
EVAP canister purge
volume control valve .-
EL
X

SEF381G

EC-229 299



TROUBLE DIAGNOSIS FOR DTC P0440

BATTERY

SEF313Q)

Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)

EVAP canister purge control solenoid valve

Check air passage continuity.

Air passage

Condition continuity

between (& and

Air passage
continuity
between ® and ©

12V direct current supply

) Yes
between terminals

No

No

No supply

Yes

EVAP canister. purge
contro! valve

SEF285PA

{0.52 - 0.64 kg-m,
45,1 - 55.6 in-Ib)

BATTERY
SEF9695;

ﬁﬂ‘ﬁ

Absolute pressure
® @'"

sensor
SEF413QA

400

If NG, replace solenoid valve.

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 inHQ)]
Blow air in port © and ensure free flow out of port ®.

EVAP canister vent control valve
Check alr passage continuity.

Condition

Air passage continuity
between ® and

12V direct current supply between ter-
minals (O and &

No

No supply

Yes

If NG, clean valve using air blower or replace as necessary.
Make sure new O-ring is installed properly.

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 absclute pressure sensor as
4

shown in figure,

Check output voltage between terminal @ and engine ground.

EC-230



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

Pressure (Absolule .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 @l
5. If NG, replace absolute pressure sensor.
A
EM
0 MAP/BARO switch solenoid valve
8 scTiveTesT B =Y 1. Start engine and warm it up sufficiently. LG
MAP/BARO SW/V MAP e 2. Perform “MAP/BARO SW/V" in “ACTIVE TEST” mode
with CONSULT.
-'E;=—;=S==== M%B;ITOR ==7=;==== 3. Make sure of the following.
KPS.RPM(PO rpm e When selecting “MAP”, “ABSOL PRES/SE" indi-
f;‘g&@%%%’g v cates approximately 1.3V.
* When selecting “BARO”, “ABSOL PRES/SE” indi- FE

cates approximately 4.3V.

BARO m 4. If NG, replace solence)igvalve. clL

SEF4400Q X
@ 1. Remove MAP/BARO switch sclenoid valve.
2. Check air passage continuity.
B activeTesT B[] passag Y T
Air passage Air passage
MAP/BARO SW/V Baro Condition continuity continuity AT
==z=z==z MONITOR S======= between ) and @ between @ and ®
. 737 -
a‘:‘;%’:;g(g\?v% B Anorpm 12V direct curre..'nt supply
ABSOL PRES/SE 4.3V between terminals @ Yes No EA
and @
No supply No Yes
BARO MAP
SEFANQ 3. If NG, replace solenoid valve.
BiR
Sv
RS
BY
MEC4888
Tank fuel temperature sensor A
Tank fuel temperature . . .
sensor connector Check resistance as shown in the figure.
211 Temperature °C (°F) Resistance k{2
a3/ 20 (68) 23-27
50 (122) 0.79 - 0.90 DX
@ If NG, replace tank fuel temperature sensor.
SEF379T
EC-231

401



TROUBLE DIAGNOSIS FOR DTC P0443

SYSTEM DESCRIPTION

Cranksghaft position sensor (POS)

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve

Engine coolant temperature sensor

Throttle position sensor

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 through the EVAP

canister purge control solenoid valve.

The solenoid valve cuts the vacuum signal so that

Enging speed
Engine coolant temperature EVAP canister

| EcM »| purge control sole-
Throttle position (ECCS noid vaive

| control Vacaum
Vehicle speed module) signal

- F
Start signal 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)

the EVAP canister purge control valve remains

closed.

To EVAP canister purge control valve

Intake ‘
manifold
vacuum ’

signal

air duct

To intake

SEFG73PA

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 signal from EVAP canister purge
EVAP canister purge control valve

control solenoid 77 O~
vaive I
6 To EVAP
‘ canister

purge volume

From control valve
EVAP
canister (‘

SEF3430A

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.

402
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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 shut valve\

EVAP canister
EVAP control system pressure sensor purge control m

Vacuum cut valve bypass valve

Bim

m
EVAP canister
vent control \$

valve

h

cut valve

J solenoid valve
!

EVAP canister
purge control valve

EVAP canister
purge volume
control valve

SEF377Q

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

* Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
idle OFF
PURG CONT S/V ® Engine: After warming up
2,000 rpm ON

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE ] DATA
MINAL COLOR ITEM CONDITION (DG voitage)
NO.
R EVAP canister purge con- | [ENgine is running.] BATTERY VOLTAGE
tro! solenoid valve idie speed (11 - 1aV)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Check ltems
No. {Possible Cause)
P0443 A) The improper voltage signal is entered to ECM # Harness or conneclors
0807 through EVAP canister purge control solenocid valve. (The EVAP canister purge control solencid valve cir-

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

B) EVAP canister purge control valve does not operate
properly (stuck open).

cuit is open or shorted.)
® EVAP canister purge control solenaid valve

EVAP canister purge control valve

EVAP canister purge control sclenoid valve
Vacuum hoses for clogging or disconnection
EVAP control system pressure sensor

EC-233
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TROUBLE DIAGNOSIS FOR DTC P0443

%t MONITOR 3 NO FAIL
COOLAN TEMP/S 60°C
! RECORD |
SEF345Q
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 737RPM
VEHICLE 5PD OMPH
IGN ADVANCE 9.0°
INTAKE AIR 25°C
SEF346Q)

404

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid 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’ on next

page.

Procedure for malfunction A

Turn ignition switch “ON".
Select “DATA MONITOR” mode with CONSULT.
Wait at least 5 seconds.

OR

1)
2)
3)

®

Turn ignition switch “ON” and wait at feast 5 seconds.
Select “MODE 7” with GST.
OR

1)
2)

Turn ignition switch “ON" and wait at least 5 seconds.
Perform “Diagnostic Test Mode ! (Self-diagnostic
results)” with ECM.

1)
2)

Procedure for malfunction B

|

Jack up drive wheels.

1)

2) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT. '
3) Start engine and warm it up until the engine coolant

temperature rises to 60 to 80°C (140 to 176°F), then
stop engine. (if the engine coolant temperature exceeds
the above range, stop engine and wait until the tem-
perature cools down to within this range.)
4) Start engine and let it idle at least 70 seconds.
5) Maintain the following conditions at least 5 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
Coolant temperature:
Less than 100°C {212°F)
OR

Jack up drive wheels.
Turn ignition switch “ON” and select “MODE 1" mode
with GST.
Start engine and warm it up until the engine coolant
temperature rises to 60 to B0O°C (140 to 176°F), then
stop engine. {If the engine coolant temperature exceeds
the above range, stop engine and wait until the tem-
perature cools down to within this range.)
4) Start engine and let it idle at least 70 seconds.
5) Maintain the following conditions at least 5 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
Coolant temperature:

Less than 100°C (212°F)
6) Select "MODE 7" mode with GST.

1)
2)
3)

EC-234



TROUBLE DIAGNOSIS FOR DTC P0443

|| ECM  |O| CONNECTOR]

59

‘
® o

SEF347Q)

Evaporative Emission (EVAP) Canister 'Purge
Control Valve/Solenoid Valve (Cont’d)

OR

NO
JOOLS,

1) Jack up drive wheels.

2) Turn ignition switch “ON”.

3) Start engine and warm it up until the voltage between
ECM terminal 8 and ground drops to 1.2 to 1.9V. (If the
voltage drops below the above range, stop engine and
wait until the voltage rises to within this range.)

4) Start engine and let it idle at least 70 seconds.

5) Maintain the following conditions at least 5 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 8 and ground:
More than 0.8V

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

7) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. ‘

EC-235

WA
EM
LG
ZE
CL
MT
AT
FA
BR
ST
RS
BT
HA
ElL

[
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Vaive/Solenoid Valve (Cont’d)

IGNITION SWITCH EC"CANIN’O1

ON or START

] |
1
Refer to
FUSE
% 10A | FUSE, |EL-POWER.

(I/B)
I K [TC) _ e : Nori-detectable fing for DTC

RAY

s : Detectable line for DTC

SOLENQID
VALVE

ECM
(ECCS GONTRCL MODULE}

Rafer to last page (Foldout page).

12(3]4=C_ _—>516]7]8 P52
13[14]15@17181920

w
=
o]
—
=
—
\+]

1011102]103{104| [105{1063107
10 1101111128 {113[ 11411
nr|s11gpizy] [121]1221123

N

G
GY HS.

MEC668B
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TROUBLE DIAGNOSIS FOR DTC P0443

_) /Fbe /Solerloid valve”
’ % (S h'éj.f!g
=D ‘@ Lo £
% et e
._ Resonatcnr/ /55{53;

7 57
MAP/BARC switch

DISCONNECT

iﬂ@

SAs

e.
TS

SEF398Q

msconuecf o«scowect
'l
TS

I CONNECTOR| | (ﬁ)

[Q]

{

SEF675P

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE
Procedure for malfunction A

INSPECTION START @l
I MA
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EVAP canister purge controi | ® Hamess connectors
solenocid valve harness connector. e, BN
2. Tum ignition switch "ON"". » 10A fuse
3. Check voltage between terminal @ and # Harness for open or short
ground with CONSULT or tester. between EVAP canisler LS
Voltage: Battery voltage purge control solenoid
oK valve and fuse
I} NG, repair harness or
connectors.
El 4
CHECK OUTPUT SIGNAL CIRCUIT. NG ["Repair hamess or connec- | [
1. Disconnect ECM hamess connector. | tors.
2. Check hamess continuity between ECM
terminal and terminal (@) . CL,
Continuity should exist.
If OK, check harness for shont.
oK MT
A .
CHECK COMPONENT NG [ Replace EVAP canister
(EVAP canister purge control sclenoid | purge control solencid AT
valve). valve.
Refer to "COMPONENT INSPECTION",
EC-334. EA
OK
\d
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
1 Trouble is not fixed.
—— BR
Check ECM pin terminals for damage or
the connection of ECM hamess connector.
Reconnect ECM hamess connector and Syl
retest.
INSPECTION END [RS
1
A
EL
DX

EC-237

407



TROUBLE DIAGNOSIS FOR DTC P0443

1 PNy
/% Intake manifold collector

U T3

EVAP canister purge ————=

= U= Wi . SEF3920
macTveTesTH [
PURG CONT S/V ON
{PURG CONT VAC) VC ON
z========= MONITOR ===zz==z==:
PURG CONT SV ON
CMPS+RPM (REF) 2000rpm
CLSD THL/P SW OFF
Y onOFF][ OFF |
SEF098T]|

EVAP canister
L

phrge control valve

SEF3440Q)

408

Evaporative Emission (EVAP) Canister P'urge
Control Valve/Solenoid Valve (Cont’d)

Procedure for malfunction B

INSPECTION START

l

CHECK VACUUM SIGNAL.
= 1. Disconnect vacuum hose to
= EVAP canister purge control

valve,
2. Start engine.
3. Perform “PURG CONT S/V” in
“ACTIVE TEST” mode.

. Select “ON" on CONSULT
screen to turn on "PURG CONT
SV,

. Check vacuum hose for vacuum
while revving engine up to 2,000
pm.

Vacuum should exist.
OR

NG

CHECK COMPONENTS

. Start engine and warm it up suf-
ficiently.

2. Stop engine.

. Jack up drive wheels {M/T mod-
els).

4. Disconnect vacuum hose to
EVAP canister purge control
valve.

. Start engine.

6. Check vacuum hose for vacuum

when revving engine up to 2,600

mpm.

Vacuum should exist.

OK
v

"I (EVAP canister purge con-

trol solenoid valve).
Refer to "COMPCNENTS
INSPECTION" on next

page.

OK

Y

Check vacuum hoses for
clogging or disconnection.
Refer to “Vacuum Hose
Drawing”, EC-14.

CHECK COMPONENT
(EVAP canister purge control valve).
Refer to “COMPONENT INSPECTION” on

next page.

NG

Replace EVAP canister

K
VO

Go to “TROUBLE DIAGNOSIS FOR DTC
P0450 (0704)", “EVAP Control Systemn
Pressure Sensor”, EC-245.

OK
Y

" | purge control valve.

CHECK EVAPORATIVE EMISSION LINE.
Check EVAP purge line hoses for leak or

clogging.
Refer to “Evaporative Emission Line .

NG

Repair EVAP purge line

Drawing”, EC-23.
l oK

INSPECTION END

EC-238

hoses.




TROUBLE DIAGNOSIS FOR DTC P0443

BATTERY

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. @l
Air passage Air passage
Condition continuity continuity A
between @ and between & and ©
12V direct current supply
between terminals Yes No =M
No supply No Yes
LG

If NG, replace solencid valve.

EVAP canister purge control valve

GL

T

1. Blow air in ports &, and ©® and ensure that there is no

ieakage.

2. Apply vacuum to port ®. [Approximately -13.3 to -20.0 kPa a7

{(—100 to —150 mmHg, -3.94 to -5.91 inHg}]
Then blow air in port (© and ensure free flow out of port ®.

EC-239
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TROUBLE DIAGNOSIS FOR DTC P0446

side

Valve

Atmospheric pressure

Coil YTerminaI

\ ]

Canister side

=

Spring
SEF373Q

Plunger

/i Rear left tire %
& N
& /(/ {
0

EVAP canister vent ~x:

(, conirol valve

SEF375Q

Evaporative Emission (EVAP) Canister Vent
Control Valve -

COMPONENT DESCRIPTION

NOTE: If both DTC P0440 and P0446 are displayed, perform
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.

This solenoid (the EVAP canister vent control valve) responds to

signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid valve

is energized.

A plunger will then move to seal the canister vent. The ability to seal

the vent is a necessary part of the diagnosis algorithms for other

evaporative loss system components.

This solenoid valve is used only for diagnosis, and usually remains

opened.

When the vent is closed, under normal purge conditions, the

evaporative loss system is depressurized allowing “EVAP Control

System (Small Leak}” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONTN

# |gnition switch: ON

OFF

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
Mth(;AL COLOR ITEM CONBITION (DC voltage)
‘ EVAP canister vent con- - BATTERY VOLTAGE
7 . - L3 t1}
0 ORL ol valve [Ignition switch "ON"]| (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
inr i Check items
Troul'illl% -Code Malfunction is detected when .... (Possible Cause)
P0446 A) An improper voltage signal is entered into ECM ® Harness or connhectors
0903 through EVAP canister vent control valve. [EVAP canister vent control valve circuit is open or
shorted.]

B) EVAP canister vent conirol valve does not operate e EVAP canister vent control valve

propetly.

o EVAP control system pressure sensor
# Obstructed rubber tube to EVAP canister venlt control
valve

410

EC-240



TROUBLE DIAGNOSIS FOR DTC P0446
Evaporative Emission (EVAP) Canister Vent
Control Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A”. Iif the DTC cannot be
confirmed, then perform “Procedure for malfunction B”.
Procedure for malfunction A
1) Tum ignition switch “ON”", MA
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at [east 5 seconds.
OR EM
@ 1) Start engine and wait at least 5 seconds.
2) Select “MODE 7" with GST.
OR LC
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.

FE
CL
OVERALL FUNCTION CHECK MT
@ This procedure can be used for checking the overall function of the
Q & EVAP canister vent control valve circuit. During this check, a DTC
might not be confirmed. AT
2)\ Procedure for malfunction B
0-ring€Q3 1. Remove EVAP canister vent control vaive from EVAP canister
. and disconnect hoses from the valve. A
m ’ M@ 5.1 - 6.3 Nom 2. Check air passage continuity.
(0.52 - 0.64 kg-m,
45.1 - 55,6 in-Ib) - Air passage continuity
BATTERY 'snngsss Condition betweon ® and
12V direct current supply between ter-
minals M and @ No BR
No supply Yes
— ST
If removed, clean valve using air blower.
Make sure new O-ring is installed properly.
RS
BT
il
EL
IDX

EC-241 "



TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent
Control Valve (Cont’d)

EC-VENT/V-01

ITH WITCH :
IG%N ng S‘SFAHTC m : Detectable line for DTC

= w————: Non-detectable line for DTC
Refer to

104 EESEK EL-POWER.

[17 ] 3 BOC)

EVAP CANISTER
VENT CONTROL
VALVE

ECM (ECCS CONTROL MODULE)(Fi01)

Reler to last page (Foldout page).

i|2]3[c=]4[5]6]7 112]3lcj4]s16]7

GR D IEEELD 1él GEICERIEERELD
1] 2]3]—[4[5]6]7

R EEERD 15

101202]103f104] [10s]roef107

109 110] 1if 12| [1iainafns
| rzfita]11of120f [121f122]123

MEC685B
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TROUBLE DIAGNOSIS FOR DTC P0446

EVAP canlster

--—‘_‘-_——‘—-—-_

. \EVAP canister vent i
@F’conmﬂ valva hamess
I connector

Rear Ieﬂ tire H\'?\

SEFSBdQ

& B4 & G

SEF385Q

DISCDNNECT mscmc[

[__Ecm _IO[ CONNECTOR |[ @
70

€3 2

SEF286Q)

Evaporative Emission (EVAP) Canister Vent

Control Valve (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

MA

EM

LG

CHECK POWER SUPPLY. NG_ Check the following.
1. Disconnect EVAP canister vent control e Harness connectors
valve harness connector. .
2. Turn ignition switch "ON". arness connectors
3. Check voltage between terminal & and @ (Bz3)
round with CONSULT or tester. OA fuse
oltage: Battery voltage * Harness for open or
short between EVAP
OK canister vent control
valve and fuse
If NG, repair harmess or
connectors.
B y NG
CHECK OQUTPUT SIGNAL CIRCUIT. »| Repair harness or connec-
1. Turn ignition switch “OFF". tors.
2. Disconnect ECM hamess connector.
3. Check harness continuity between ECM
terminal @ and terminal @} .
Continuity should exist.
If OK, check harness for short.
J,OK
CHECK RUBBER TUBE FOR CLOG-
GING.
Check abstructed rubber tube to EVAP
canister vent control valve and clean the
rubber tube using air blower.
,l, OK
NG .
CHECK COMPONENT »| Replace EVAP canister
{EVAP canister vent control valve). vent control valve.
Refer 10 “COMPONENT INSPECTION".
(See page EC-244.)
l OK
NG

CHECK COMPONENT

(EVAP control system pressure sensor).
Refer to “COMPONENT INSPECTION".
(See page EC-244) .

J,OK

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

lTroubIe is not fixed.

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

retest.
v

INSPECTION END

EC-243

Replace EVAP control sys-
tem pressure sensor.

CL

M

AT

FA

BR

ST

RS

(A

EL
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TROUBLE DIAGNOSIS FOR DTC P0446

",:)\ O-ringe

N
td

= 5.1 - 6.3 Nem
{0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)

BATTERY
SEF9695

€ @) &P

EVAF control system..

pressure sensor
SEF413()

414

Evaporative Emission (EVAP) Canister Vent |

Control Valve (Cont’d)
COMPONENT INSPECTION

EVAP canister vent control valve
Check air passage continuity.

Condition

Air passage continuity
between @ and

12V direct current supply between ter-
minals O and @&

No

No supply

Yes

If NG, clean valve using air blower or replace as necessary.
Make sure new O-ring is installed properly.

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor from bracket
with its harness connector connected.

2.
3.
4

Remove hose from EVAP control system pressure sensor.
Apply vacuum and pressure to EVAP control system pressure
sensor with pump as shown in figure.

Check output voltage between terminal @ and engine ground.

Pressure (Relative to atmospheric pressure)

Voltage (V)

+4.0 kPa (+30 mmHg, +1.18 inHg)

Approximately 4.6

-9.3 kPa (-70 mmHg, —2.76 inHg)

Approximately 0.5

5. If NG, replace EVAP control system

EC-244

pressure sensor.



TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative
/— emission (EVAP)
control system
pressure sensor

Evaporative Emission (EVAP) Control System

Pressure Sensor

COMPONENT DESCRIPTION

The EVAP control system pressture sensor is installed in the purge g
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 A
the pressure increases, the voltage rises. The EVAP control sys-
tem pressure sensor is not directly used to control the engine sys-
seFazeo| tem. It is used only for on board diagnosis. =
sl ;
450 : LG
> 4
@ 35 ! ;
g ool ' batomali EC
g 5l ! pressure
315 Vacuum |
5 1f '
Cosp . EE
013 106.6
{100, 3.94) {800, 31.50)
Pressure kPa (mmHg, inHg) @L
(Absolute pressure) SEF2465
CONSULT REFERENCE VALUE IN DATA MONITOR MODE T
e Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
EVAP SYS PRES « Ignition switch: ON Approx. 3.4V @Wﬁ )
ECM TERMINALS AND REFERENCE VALUE FA
HRemarks: Specification data are reference values, and are measured between each terminal and @& (ECCS ground) with a voltmeter.
TER-
WIRE DATA
Mr:hcl)AL COLOR ITEM CONDITION (DC voltage)
B
62 |w EVAP control system [Tgnition switch "ON” | Approximately 3.4V
pressure sensor
42 R Sensor's power supply llgnition switch “ON” Approximately 5V ST
_ [Engine is running.] (Warm-up condition) ‘
43 B Sensof’s ground ov
ldle speed RS
ON BOARD DIAGNOSIS LOGIC BT
Diagnostic
Trouble Code Malfunction is detected when ... PCh?;k igms
No. . (Possible Cause} HA
P0O450 ® An improper voltage signal from EVAP control system | ¢ Harness or connectors
0704 pressure sensor is entered into ECM. {The EVAP control system pressure sensor circuit is
open or shorted.) EL
e EVAP control system pressure sensor
& EVAP canister vent control valve (The valve is stuck B

open.)

EC-245
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TROUBLE DIAGNOSIS FOR DTC P0450

416

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIBMATION

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

Turn ignition switch “ON”.
Select "DATA MONITOR™ mode with CONSULT.
Wait at least 12 seconds.

OR

® 3

Stant engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON” and wait at least 12 seconds.
Select “MODE 7" with GST.

CR

CAN)

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON" and wait at least 12 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.

Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM,

EC-246
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Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

EVAP EC-PRE/SE-01
SYSTEM
PRESSURE &l
OH - Detectable line for DTG
LI%I_' |L—i—-‘|_| LI17I_] - s © Non-detectable line for DTC
H___ w _____B @:A/Tmodels MA
-
I I
[ : EM
I I
3 piginly it N T
@t W B LG
e e
A W B
i___ §o—
| |
I N
r.-_ .-. ]
Ij'} {J"."_F 4_.E:_F - GL
-- -- --4 JOINT
M71 @ I@ N CONNECTOR-12
R w B Fi07
+--Le MT
N | r—l
'S B [ AT
v ® L1] [Li ] a
2 = . *
Fesh - - o - - 0st -~ ool FA
= Ll
f w B
- fe—
v Le
b .
- BR
1 —
R w ] I l B ST
B B B
]l el (] I ]l
AVCC  FTPRS  GND-A .J SENS
GND
L RS
"ECM (ECGS CON THOL MODULE) Fig AT CONTROL UNIT
B
[ BE =13 A E E =] A== 08E0E 112 [c=0[4[5[6[7
B 91011|1213141516Ew23) AE 1o11h2|1314151s dE 1011h213141516%)
= A
D OaE 2|2|2|2|2|

11213]4119
AR HENERIEEDT3ZE

e
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I
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TROUBLE DIAGNOSIS FOR DTC P0450

EVAP control system pressure sensor /
harhess connector
; . /
2 // /

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

\

INSPECTION START

I[_Ecm ECONNECTOHJ Qi

ey L%

A& A€

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harmess connector.

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

If OK, check harness for short.

A4

OK

h 4

SEF412Q)]

418

CHECK COMPONENT

{EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION",
EC-244.

JVOK
®

EC-248

EVAP canister *}
|- A h 4
L '?/e?r left fire CHECK POWER SUFPPLY. NG} Repair harness or conhec-
- 1. Tum ignition switch “OFF”. tors.
( % K 2. Disconnect EVAP control system pres-
\ SER409Q sure sensor harness connector.
3. Turn ignition switch "ON".
4. Check voltage between terminal @ and
o DISCONNECT engine ground with CONSULT or tester.
(IE_) hs. Gé} Voltage: Approximately 5V
OK
| E r
@ﬂ CHECK GROUND CIRCUIT. NG | check the following.
@ o 1. Tum ignition switch “OFF". # Harness connectors
@ = 2. Loosen and retighten ground screw. (2.
= 3. Check harness continuity between ter- & Harness connectors
minal (M and engine ground. BB,
SEF410Q L g
Continuity should exist. e Hamess connectors
’E If OK, check harness for short. .
oK ¢ Hamess for open or
CE@ = Ce . short between ECM and
TS. Eé} EVAP control systern
pressure sensor
® Harness for open or
short between A/T con-
@ trol unit and EVAP con-
s trof system pressure
= sensor
if NG, repair harness or
SEF411Q connectors.
: |
NG Repair harness or connec-

tors.




TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

@&
CHECK COMPONENT NG_ Replace EVAP control sys- 6]
(EVAP control system pressure sensor). tem pressure sensor.
Refer to “COMPONENT INSPECTION”
below. 2
oK
A
(E(]

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

LG

X Trouble is not fixed.

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

h 4

INSPECTION END oL
COMPONENT INSPECTION
CONNECT LY @ MT
ﬁ &> @ @m { EVAP control system pressure sensor
EVAP control syst / 1. Remove EVAP control system pressure sensor from bracket
ro sensor with its harness connector connected. AT

‘2. Remove hose from EVAP control system pressure sensor.
& 91 3. Apply vacuum and pressure to EVAP control system pressure EA,
4

sensor with pump as shown in figure.
Check output voltage between terminal @ and engine ground,

Pressure (Relative to atmospheric pressure) Voltage (V)
SEF413Q]  ,4.0 kPa (+30 mmHg, +1.18 inHg) Approximately 4.6

-9.3 kPa {(~70 mmHg, -2.76 inHg) Approximately 0.5 =)

5. If NG, replace EVAP control system pressure sensor.

RS
BY
HIA

EL

EC-249 1o



- TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle speed
sensor

Vehicle Speed Sensor (VSS)

COMPONENT DESCRIPTION

The vehicle speed sensor is installed in the transaxle. It contains a
pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the ECM.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

VHCL SPEED SE

value

* Turn drive wheels and compare speedometer indication with the CONSULT

Almost the same speed as
the CONSULT value

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA.
M;:E!)AL COLOR ITEM CONDITION (DC voltage)
Approximately 5.2V
[Engine is running. | (\2
29 P/L Vehicle speed sensor Jack up front wheels and run engine in “1st” 4
position (M/T models) or “1" position (AT 2
models). b R
EERErE 1 Mms «- - n
el .
SEF648T
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Check ltems
No. {Possible Cause)
PO500 # 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. e Vehicle speed sensor

420
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont d)

OVERALL. FUNCTION CHECK

WVEHICLE SPEED SEN CKTHR This procedure can be used for checking the overall function of the
AFTER TOUCH START vehicle speed sensor circuit. During this check, a DTC might not
DRIVE VEHICLE : be confirmed.
AT 10kmv/h (6mph) OR 1} Jack up drive wheels. -
MORE WITHIN 15 sec. 2) Start engine. Gl
3} Perform “VEHICLE SPEED SEN CKT” in “FUNCTION
TEST” mede with CONSULT. A
. OR
| ~next || START | 2) Start engine.
MEE559D! 3) Read vehicle speed sensor signal in “DATA MONITOR” [Ej

mode with CONSULT.

The vehicle speed on CONSULT should be able to
* MONTOR % No FalL [ exceed 10 km/h (6 MPH) when rotating wheels with suit- LG

VHCL SPEED SE  20km/h able gear position.
PN POSI SW OFF OR

@ 2) Start engine.
3) Read vehicle speed senser signal in “MODE 1" with
GST. 5E

The vehicle speed on GST should be able to exceed 10
km/h (6 MPH) when rotatmg wheels with suitable gear

|  RECORD | position. ClL
SEF941N : OR
- DIAGNOSTIC TROUBLE CODE CONFIRMATION

FUEL Y5 CLOSED
FUEL 5YS :g CLOSED PROCEDURE T
88'6‘.’_!;8??EMP Je?oé 1) Start engine and warm it up sufficiently.
fggHTFTFT #1 332 2) Perform test drive at least 10 seconds continuously in
SHO(F;IT F-? },2 3% the following recommended condition. :
LONG FT 4{:2 2037ng?\§ Engine speed : 1,400 - 2,400 rpm (A/T models)
VEHICLE SFD 12MPH 1,700 - 2,400 rpm (M/T models) [Epa
{GN ADVANCE 38.0° Intake
INTAKE AIR 43°C manifold vacuum: —53.3 to —40.0 kPa

(-400 to —300 mmHg, -15.75 to

-11.81 inHg) (A/T models}

SEF568P
> _53.3 to —26.7 kPa

(-400 to -200 mmHg, -15.75to 33
-7.87 inHg) (M/T models}
Gear position : Suitable position (except “N” or
“P" position) ST
3) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds and then turn “ON”.
4) Perform “Diagnostic Test Mode il (Self-diagnostic RS
results)” with ECM.

Even if a Diagnostic Trouble Code is not detected, per-

form the above test drive at least one more time. BT
HA
EL
DX
EC-251
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH
ON or START
i
{Refer to
10A | cyse {EC-POWER.
[33] | slock
{J4/B)
I
IENIE)
G
G COMBINATION METER
r|‘+|1—| (SPEEDOMETER) , ,
10]B
SPEEDOMETER :Ij'

PIL LG/B BRW
PL LG/B BR/W
|-l-| I'"I P
K& -1
F105

PiL LGB BRW
PiL . LGB BRW
291l Iz

vsp (Eggs VEHICLE

CONTROL SEEE(D)H

MODULE)

EC-VSS-01

e : Detectable iine for DTC
e : Non-detectable line for DTC

4 I
a|o[Toffil[ TTalT4TTe 5~ Bdzspe2 TEITEE = | EE IR W :

1213 8
N EREEDECEEESD

422

101| 1021103104 1105{106{107|108)
O 110] 111 ]112] |113]114]115]116)
N7|NG 19120 [1213122)123124)

| ——

Refer to last page (Foldout page).

]
GY H.S.

SEF222T
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I_i_',‘ DISCONNECT
Z4 €

I_ecwm

of connEcTor]|

(&

29

[Q]

n DBISCONNECT
€
iay

SEF543P

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

.
¥
CHECK INPUT SIGNAL CIRCUIT. NG | Check the foliowing.
1. Tum ignition switch "OFF". | @ Harness connectors
2. Disconnect ECM hamess connector (F5) , (s0)
and combination meter harness con- e Harness for open or
nector. shont between ECM and
3. Check harness continuity between ECM combination meter
terminal @ and terminal (3. If NG, repair hamess or
Continuity should exist. conhnectors,
If OK, check harness for short.
QK
r
NG

CHECK SPEEDCMETER FUNCTION.
Make sure that speedometer functions

property.

¥

OK

4

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

Trouble is not fixed.

F

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

y

INSPECTION END

EC-253

Check the following.

® Harness connectors
GIP

+ 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
(Reter to EL section.}

@l

MA

EM

e

N > |

GL

T

AT

FA

RS

BY

[FA

423
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Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

Crankshaft position sensor (POS) Engine speed

. Engine coolant temperature
Engine coolant temperature sen- 9 P >

sor

Ignition switch Start signal

Y

Throttie position sensor Throttle postion >

Inhibitor switch {A/T models)/ Park/Neutral position

Y

Neutral position switch (M/T mod- ECM
els) (ECCS
control :
Air conditioner operation module) »| IACV-AAC valve

Air conditioner switch

h 4

. ) Power steering load signal
Power steering oil pressure -

¥

switch

Battery Battery voltage R
Vehicle speed sensor Vehicle speed |
Cooling fan Cooling fan operation :
Electrical load Electrical load signal R

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 JACV-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

N\ o | Fromair cleaner | Tho |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
4 OFF two windings each in sequence. Each time the IACV-AAC
valve opens or closes to change the auxiliary air quantity, the ECM
= 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
=) signal. A certain voltage signal is issued so that the valve remains
at that particular opening.

To intake Coil
manifold Valve SEF765P

EC-254
424



TROUBLE DIAGNOSIS FOR DTC P0505
idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION . @ﬂ
# Engine: After warrfliﬂg u idle 2 - 10 step
s Air conditioner switch: "OFF
IACV-AACH . g
¢ Shift lever: "N MIA
* No-load 2,000 rpm -
ECM TERMINALS AND REFERENCE VALUE : =V
Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a voltmeter.
TER- LG
WIRE DATA
M[!E)AL COLOR ITEM CONDITION (DC voltage)
101 PU/G ErcsT .
ngine is running.
15 HGYG | hevanc valve | B | 0.1 - 14V
122 Y Idie speed
123 GY/L
tEngine is running.|
[1gnition switch "OFF”| GL
0-1v
For a few seconds after turning ignition switch
4 |wmB | ECCS relay (Seit-shutoff “OFF” M
['gnition switch “OFF”]
BATTERY VOLTAGE AT
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
67 R — e BATTERY VOLTAGE [FA
79 A Power supply for ECM |Ignltlon switch "ON (11 - 1aV)
ON BOARD DIAGNOSIS LOGIC
Diagnostic : Check ltems
Trouble Code Malfunction is detected when .... ) BR
(Possible Cause)
No. |
P0O505 A) The IACV-AAC valve does not operate properly. e Harness or connectors 8T
0205 {The IACV-AAC valve circuit is open.)
o IACV-AAC valve
...................................................................................................................................................................................... [E,RS
B} The |ACV-AAC valve does not operate properly. ¢ Harness or connectors
(The IACV-AAC valve circuit is shorted.)
& |ACV-AAC valve BY
A\
EL
HIDRE
EC-255
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426

idle Air Control Valve (IACV) — Auxiliary Air

Control {(AAC) Valve (Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Procedure for malfunction A
1} Tum ignition switch “ON".
=

2) Select "DATA MONITOR” mode with CONSULT.

3) Start engine and let it idle.

4} 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.
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

rpm.

3) Perform step 2 once more,

4) Select “MODE 7" with GST.
OR

No 1) Start engine and let it idle.

JOOLS,

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 § seconds and

then turn “ON".

5) Perform “Diagnostic Test Mode Il {Self-diagnostic

results)” with ECM.
Procedure for malfunction B

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
MONITOR” mode with CONSULT.
5) Start engine and run it at least 1 minute at idle speed.
(Headlamp switch, rear defogger switch: OFF)
OR

2) Keep engine speed at 2,500 rpm for 3 seconds, then let

@ 1) Open engine hood.

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) Select “MODE 3" with GST.
OR

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

1} Open engine hood.

then turn “ON".

6) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-256



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV)
Control (AAC) Valve (Cont’d)

— Auxiliary Air

EC-AAC/V-01

M : Deteclable line for DTC

BATTERY e | Non-detectable line for DTG
Refer to
EL-POWER.
7.5A
||
wiL
WIL TAGV-AAC VALVE
fiF PUJG{E
JOINT
+—| CONNECTOR-1 . {Z @
EWE )
wl'rL v~i'fL \L BN (TP
W [T 5 [La]]
[pn W] GY/G R GyL
o |ECCS
I] RELAY
? )
1 5 -~
Il_—l—l_l L_I-—|=|.| @ == | seses———
WiB i
D we R
[2]
F3§ I—l—J"LI—I
wW/B i
=~
o
|
- B
WB R R PU/G Y GY/G GYL
I e =200 [ [fiz2]l [EEL (23l
SSOFF VB VB 1SC ISC ISC 15C
_ # 3 #2 #4
ECM {(ECCS CONTROL MODULE)
T e g @ ( AR ARG
HCESY [2Bd] TAE T12]3]3\ (F38)
2f2]2|y 5] \4]|5]8/ gy  \816{7[8/ &R
501]102}103}104] [105}1 06{ 107 24|25
109110 111]112] [113[114] 115 31[az| BES
17| nginsizd J1zihizz]ies 42|43

EC-257

SEF224T
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TROUBLE DIAGNOSIS FOR DTC P0505

&
% IACV-AAC 3
i w[ Valve harness
~\ Sonnector /N

/:\ Frake booster .
' \
Y
AN SEF271P
.‘.‘. DISCONNECT -
' 4€
&
\af5[6/
r
— ® O
" sEFasag
[B]
DISCONNECT -I.;. DISCONMECT
€ €
[[_Ecm__o[connecToR] sifzlay
01 115 122 123 \415]

A

A

[l |, Bl |, B |, B

B
)

Idle Air Control Valve (IACV) —

Control (AAC) Valve (Cont’d)
DIAGNOSTIC PROCEDURE

Auxiliary Air

INSPECTION START
l
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". | ® Harness connectors
2. Disconnect IACV-AAC valve harness (Fp),
connector. & Hamess continuity
3. Turn ignition switch “ON". batween IACV-AAC valve
4. Check voltage between terminals @ , ® and ECCS relay
and ground with CONSULT or tester. e Harness continuity
Voltage: Battery voltage between IACV-AAC valve
and ECM
OK If NG, repair harness or
connectors,
B v
CHECK OUTPUT SIGNAL CIRCUIT. NG Repair harness or connec-
1. Turn ignition switch "OFF". "] tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between
ECM terminal and terminal @,
ECM terminal and terminal ® ,
ECM terminal and terminal @),
ECM terminal (323) and terminal @& .
Continuity should exist.
If OK, check harness for short,
OK
Y
NG

CHECK COMPONENT

(JACV-AAC valve).
Refer to “COMPONENT INSPECTION",

EC-259.
l OK

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 harness connector.
Reconnect ECM harness connector and

refest.

INSPECTION END

SEF821PA

428

EC-258

Replace IACV-AAC valve.




TROUBLE DIAGNOSIS FOR DTC P0505

SEF352Q

SEF261Q)

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’'d)
COMPONENT INSPECTION

IACV-AAC valve

1. Disconnect JACV-AAC valve harness connector.
2. Check resistance between the following terminals.
terminal @ and terminals @, @
terminal & and terminals @ , ®
Resistance:
Approximately 30Q [at 20°C (68°F)]

3. Reconnect IACV-AAC valve harness connector.

WA
EM

LG
FE

CL

4. Remove idle air adjusting unit assembly (IACV-AAC valve is M

built-in) from engine.

(The IACV-AAC valve harness connector should remain con-

nected.)

AT

5. Turn ignition switch “ON” and “OFF”, and ensure the |IACV-
AAC valve shaft smoothly moves forward and backward, EA

according to the ignition switch position.
If NG, replace the IACV-AAC valve.

EC-259

ST

RS

Br

A

EL

429
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Throttle position switch
built into throttle
position sensor

(o) s N
L“@

SEF402Q)

Closed Throttle Position Switch

COMPONENT DESCRIPTION _

The throttle position switch, built into the throttle 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 mai-
functioning.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

¢ Specification data are reference vaiues.

MONITOR ITEM CONDITION SPECIFICATION
p itoh- Throttle valve: Idle position ON
CLSD THUP SW * Ignition switch: ON PO
(Engine stopped) Throttle valve: Slightly open OFF

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
M'Ll\é)AL COLOR ITEM CONDITION (DC voltage)
Hgnition switch "ON’| (Warm-up condition) BATTERY VOLTAGE
51 GYLL Throttle position switch Accelerator pedal released (11 -14V)
(Closed position) [1gnition switch “ON"]
Approximately OV
Accelerator pedal depressed
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnoslic Trouble
Code No.

Malfuncticn is detected when ....

(Possible Cause)

PO516
0203
opened.

e Battery voltage from the closed throttle position
switch is entered into ECM with the throttle valve

e Harness or connectors
(The closed throttle position switch circuit is
shorted.}

¢ Closed throttle position switch

[Ceow_[olcowesron] ¢ /&Yy

31

@ e

SEF403Q

430

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the
closed throttle position switch circuit. During this check, a DTC
might not be confirmed.
/oy 1) Start engine and warm it up sufficiently.
2) Check the voltage between ECM terminal @ and

ground under the following conditions.

At idle: Battery voltage

At 2,000 rpm: Approximately OV

EC-260



TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)

IGNITION SWITCH @Gl
ON or START mm : Detectable line for DTC
T i—: Non-detectable line for DTC
758 | Fuse |ECPOWER
g ; BLOCK ) A
(B
1
EAGD
EM
i
G
Le
Hem
G
izl _
THROTTLE e
WIDE | POSITION
OFF OPEN | SWITCH
Q {CLOSED THROTTLE POSITION :
SWITCH AND WIDE OPEN CL
~ -~ THROTTLE POSITION SWITCH)
CLOSED TE)FF D
Leh ey
GY/L
AT
FA
GY/L
[ 2R
IDLE
ST
ECM (ECCS CONTROL MODULE)(Fi107) BS
Refer to last page (Foldout page).
=11
] HHE A0 HEHHE
W5 .
(a]5]8) B U EEDEETEET A
- EL

101{102{103{ 104 [105106}107{108]

ury

sod| rof t11]i12] [113[114 115} 116 EE ! L 241 2 b B B Sl F10i W
Sa e st=cle i U GY 3. I3

117|118 119|120 ¥21]122]123|124 5

MECE85B

EC-261
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\y
' ~Throttle position switch
(T harmess connector

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK FIC.
Perform “Fast Idle Cam (FIC) Inspection
and Adjustment”, EC-28.

SEF4040Q1

&

SEF405Q)

e M€
L ECM —}OI CONNECTOR | G@ﬁ

[Q]

G

v NG
CHECK POWER SUPPLY. »| Check the following.
. Tum ignition switch “"OFF". & Harness connectors
2. Disconnect throttle position switch har- \
ness connector. e 7/.5A fuse
3. Turn ignition switch “ON". e Harness for open or
4. Check voltage between terminat @ and short between throttle
ine ground with CONSULT or tester. position switch and fuse
tage Battery voltage i NG, repair hamess or
connectors.
OK
B \ 4 NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair hamess or connec-
1. Tum ignition switch “"OFF". tors.
2. Disconnect ECM hamess connector.
3. Check harness continuity between ECM
terminal ) and terminal ®
Continuity should exist.
i OK, check harmess for short.
OK
; NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair haress or connec-
1. Turn ignition switch “ON", tors.
2. Check voltage between ECM terminal
Gp and engine ground.
Voltage: Approx. OV
l OK
ADJUST THROTTLE POSITION SWITCH.
Perform BASIC INSPECTION, EC-78.
lox
NG

CHECK COMPONENT

(Ctosed throttle position switch).

Refer to “COMPONENT INSPECTION",
EC-263.

¢0K

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

¢Trouble is not fixed,

SEFA060,
. DISCONNECT “ @
[Cecm [ CONNECTOHT[
a1
D A
SEF407Q

432

Check ECM pin terminals for damage or
the connection of ECM harmess conneactor.
Reconnect ECM bharness connector and

retest.
v

INSPECTION END

EC-262

Replace throttle position
swilch.
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Mg, SN )
Throttle pos

A

T e
ition = /'J
£ switch harness == )5
\ . —
connector

Closed Throttle Position Switch (Cont’d)

COMPONENT INSPECTION
Closed throttle position switch

D= : : :
'l“’" 2% 1. Start engine and warm it up sufficiently.
T LS 2. Turn ignition switch “OFF".

D o \ ol 3. Disconnect throtile position switch harness connector.
=9 S - throttle p | :
“:\ Oy 2 4. Check continuity between terminals & and ® .

{ _
BN ;‘" dw“"‘ \\ @ Accelerator pedal conditions Continuity
\ \ Completely released Yes

N >

oy = SET;“BQ Partially released or completely depressed No

If NG, replace throttle position switch.

EC-263
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TROUBLE DIAGNOSIS FOR DTC P0600

COMPONENT DESCRIPTION

A/T Control

These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/
deceleration. Voltage signals are exchanged between ECM and A/T control unit.

ECM TERMINALS AND REFERENCE VALUE

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

TER-
MI:INO{\L CV(;':_F:)ER ITEM CONDITION D CD\:\D-II'tl:ge)
['gnition switch "ON”| 6 -8V
65 AL A/T signal No. 4 [Engine is running.J ov
Idle speed
[Ignition switch "ON"I ov
66 Y/B A/T signal No. 5 [Engine is running. 5. BV
Idle speed
fIgnition switch “ON” 6 - BV
73 W/L A/T signal No. 1 [Engine is running. { ov
Idle speed
74 W/PU | A/T signal No. 2 |Igniti0n switch “ON“| 6 - 8v
[lgnition switch “ON”| ov
77 RW A/T signal No. 3 [Engine is running | -
Idie speed

ON BOARD DIAGNOSIS LOGIC

* Freeze frame data is not stored in the ECM for the “A/T control”. The MIL will not light for “A/T
control” malfunction.

Diagnostic Check ltems
Trouble Malfunction is detected when ... gc c
{Possible Cause)
Code No.
PQ600 ® ECM receives incorrect voltage from A/T control unit | @ Harness or connectors {The circuit between ECM and
0504 continuousiy. AST controi unit is open or shorted.)
e A/T control unit

434

- EC-264



TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: If any diagnostic trouble code is displayed performing
seif-diagnosis for A/T (Refer to AT section.)}, perform the
trouble diagnosis for the DTC first (Refer to AT section.). gj

1) Jack up drive wheels.
2) Make sure that selector lever is set in “P” or “N” position.
3) Turn ignition switch “"ON”, MIA
4) Select "DATA MONITOR” mode with CONSULT.
5) Start engine and rise engine speed to more than 1,000
rpm at once. EM
8) Run engine at least 10 seconds at idle speed.
7) Run engine at least 10 seconds at 2,000 rpm.
8) Set selector lever in “D” position and run engine at least LG
10 seconds at idle speed (with vehicle stopped).
9) Drive vehicle at 12 to 20 km/h (7 to 12 MPH) at ieast
10 seconds in “D” position. E
OR
@ 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 Gl
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. T
9) Select “Mode 3” with GST.

OR AT
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. EA,

6) Run engine at least 10 secends at 2,000 rpm.
7) Setselector 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 BR
then turn “ON".
10) Perform “Diagnostic Test Mode Il (Self-diagnostic
rasulis)” with ECM, ST

RS
BT
RA
EL

()

EC-265 -
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A/T Control (Cont’d)

EC-AT/C-01

AT
CONTROL
UNIT

m - Detectable fine for DTC
—— : Non-detectable line for DTG

WL
4 4
wil. w/PU RAW RIL YiB
71l 71t [Ezal IFes1l Tes 1l
DTH DT2 DT - DT4 DTS5
ECM
{(ECCS
. CONTROL
MODULE)

I
NEE N EQ 1312131415 @ pefppspeprieeldsifs feebafsdsl] 7y
5161718 ITelT7TalTolopilpe| — pel7asaouofailinusalisiaaurizs)| - HS.

101 W
GY | 4183

10111021033104{ 1t05|106]107{108

109 110] 1] 112 (13| 114[115]116
Nn7|1is|119]120] [121[122(123{124

MEC092B

EC-266
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TROUBLE DIAGNOSIS FOR DTC P0600
' | A/T Control (Cont’d)

N : DIAGNOSTIC PROCEDURE
\ INSPECTION START
Glove hox/\
. @
CHECK INPUT SIGNAL CIRCUIT, NG | Repair harness or connec-
1. Tum ignition switch “OFF". "1 tors.
2. Disconnect ECM hamess connector MA
and A/T contrel unit hamess connector.
3. Check harness continuity between :
connector
SEF268P, ECM tarminal & and terminal @, EM
Solector Tover ECM terminal ® and terminal G,
ECM terminal @ and terminal (@, e
ECM terminal @ and terminal ¢,
ECM terminal @ and terminal (3.
Continuity should exist.
— if OK, check harness for shorl.
OK
B, y
ATT control [ CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
z::neirlr::ss d Check harness continuity between "} tors. CL
SEF527Q| { ECM terminal & and ground,
e ECM terminal @ and ground,
& DISCONNEET ECM terminal @ and ground, MT
E@ @i@\ ECM terminal @ and ground,
: ECM terminal @ and ground.
[NT C/UNIT o] connecToR]] || Continuity should not exist. AT
T e 12 11 10 38 47 If OK, check hamess for short.
OK
HS. E@ . i 4 i BA
ECM Ol CONNECTOR Disconnect and reconnect harness con-
65 66 73 74 77 nectors in the circuit. Then retest.
l ‘ l @ . Trouble is not fixed.
r
. Check ECM and A/T control unit pin termi- BB
nals for damage or the connection of ECM
@ and A/T control unit harness connectors.
J Reconnect ECM and A/T control unit har- 87
ness connectors and retest.
v RS
@ @ INSPECTION END
N J
r SEFE54P
E @ DISCONNECT i HA
4 € 7
[ _ecw _[o[connecTon] EL
65,66,73,74,77
([
'ﬂ
SEF365Q)
EC-267
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TROUBLE DIAGNO

SIS FOR DTC P0605

Module
The ECM

SEC220B|

Engine Control Module (ECM)-ECCS Control

consists of a microcomputer, a diagnostic test mode

selector, and connectors for signal input and output and for power
supply. The unit controis the engine.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check Item
{Possible Cause}

POB05
0301

e £ECM calculation function is malfunctioning.

e ECM
(ECCS control module)

438

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
1) Turn ignition switch “ON".
2) Select "DATA MONITOR™” mode with CONSULT.

3)

Start engine and wait at least 30 seconds.
OR

o

Turn ignition switch “ON".
Select “Mode 7 with GST.
Start engine and wait at least 30 seconds.

® 3

OR
Turn ignition switch “ON". _
Start engine and wait at least 30 seconds.
Turn ignition switch “OFF” and wait at least 5 seconds.
Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

INS

PECTION START

r

1) Turn ignition switch “ON”.
2) Select “SELF-DIAG RESULTS”
maode with CONSULT.
3} Touch “ERASE”".

OR

@ 1} Turn ignition switch “ON"".
2) Select MODE 4 with GST.
3) Touch "ERASE".

OR

(s

1) Turn ignition switch "ON”.
2) Erase the Diagnostic Test Mode

memory.

elf-diagnostic results)

!

®

EC-268



TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (Cont’d)

@
PERFORM DIAGNOSTIC TROUBLE &l
CCDE CONFIRMATION PROCEDURE.
See previous page.
MA
A 4
Is the DTG POB05 {0301) displayed Yes | Replace ECM. EM
again? "
No
, e

INSPECTION END

Gl

M
AT
A

BR

RS
BT
A

EL

EC-269 | -



- TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch

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.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Shift lever: "P" or “N” ON
PN POSI SW & Ignition switch: ON
Except above OFF

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MILI\(I)AL COLOR ITEM CONDITION (DC vohtage)
[Ignition switch "ON”
ij " rga ik
M/T Neutral position swiich Gear position is “Neutral position” (M/T mod- | Approximately OV
op | Models)| (W/T models) els).
G/OR inhibitor switch (A/T mod- Gear position is “N" or "P" (A/T models).
(AT 1eks) ffgnition switch “ON"
models) Approximately 5V
Except the above gear position

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Items
Trouble Code Malfunction is detected when ... .
No : {Possible Cause)
PO705 e The signal of the park/neutral position switch is not & Harness or connectors
1003 changed in the process of engine starting and driving. (The neutral position switch or inhibitor switch circuit

is open or shorted.)
e Neutral position switch (M/T models)
¢ |nhibitor switch (A/T models)

EC-270



TROUBLE DIAGNOSIS FOR DTC P0705

B PARK/NEUT POSISWCKT M
SHIFT

out oF N/P .ranGe

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

THEN TEST” mode with CONSULT.
TOUCH START - OR
= 2) Select “P/N POSI SW” in “DATA MONITOR"” mode with
CONSULT.
[ nexr | START | 3) Check the “P/N POSI SW” signal in the following con-
SEF962N ",
ditions.
% MONITOR % NO FAL L[]
Condition {Gear position) Known good signal
PN POSI SW ON
“P" (A/T only) and “N" position ON
Except the above position OFF
OR
@ 1) Turn ignition switch "ON",
2) Check voltage between ECM terminal @ and body
] RECORD | : ground in the following conditions.
’ SEF963N

HAE QD

u O
2f

)

SEF398Q

Conditicn (Gear position) Voltage (V) (Known good data)

“P" (A/T only) and "N” position

Approx. 0

Except the above position Approx. 5

EC-271
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FE
GL
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BR

RS
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TROUBLE DIAGNOSIS FOR DTC P0705
Park/Neutral Position Switch (Cont’d)

EC-PNP/SW-01

442

ECM {(ECCS
CONTROL MODULE)
NEUT
|]22 “
*1 IGNITION SWITCH
ON or START
e : Detectable line for DTC ! ‘
. Non-detectable line for DTG FUSE
10A | BLOCK | Referto
A > : AlT models (J/8) EL-POWER,
@: M/T models O 1 @
l|19.1||
i -
G
’_._l M58
16
=
G/W G
il |
G
|| 3 II
NEUTRAL
POSITION
Neutral SWITCH P i INHIBITOR
oth — R 5 SWITCH
ers
CEENN [T
B RIG GW RG YL PB PUW
*1: ew--MD>
G/OH---@
-
. G/OR GW R/G YiL P/B  PUMW
|113 || ||20]| ||19|| '|1B|I |]17|| ||16]|
ND  R-SW N-SW D-SW 2-SW 1-SW
B
e
AT CONTROL UNIT(F103)
Aefer to last page (Foldout page).
AT JAEE
718|913
314/ &y \ &ls
"1 HEHOIBEIEELE
BHAHBILEEEEZS]2
104|102103104| |1051106{107[108!
109110} 111] 112 |1139144[115[ 118 HS
17| 11ef11a}1z0f [s2shizefroafied GY -

EC-272
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TROUBLE DIAGNOSIS FOR DTC P0705
Park/Neutral Position Switch (Cont’d)
DIAGNOSTIC PROCEDUR_E

Neutral position switch (M/T mod-

els)
INSPECTION START @l
¥ A
CHECK GROUND CIRCUIT. NG | Repair harness or connec-
1. Disconnect neutra! position switch har- "1 tors.
ness connector. (=
2. Check hamess continuity between ter-
A minal @ and body ground.
A gy C- ) Continuity should exist. LE
, If OK, check harness for short.

B >
& E L4

CHECK INPUT SIGNAL CIRCUIT. NG | mepair harness or connec-
1. Disconnect ECM harmess connector. 7] tors.
BE 2. Check hamess continuity between ECM
terminal @ and terminal & .
(e Continuity should exist.
= If OK, check hamess for short. CL
SEF652F
l OK
5 < MHSCONNECT
S E’ﬁ 7 Eﬁ} CHECK COMPONENT NG ["Replace neutral position T
' HS. 1S. {Neutral position switch). ™1 switch.
T [ Refer to MT section.
o) {1 |7 et —
{L_EcM _|ofconnECTOR) & AT
22 OK
¥
Disconnect and reconnect harness connec-
tors in the circuit. Then retest. . [?A
_ @ + Trouble is not fixed.
(ﬁﬂ Check ECM pin terminals for damage or _

seFss3P| | the connection of ECM hamess connector.
Reconnect ECM hamess connector and

retest. [?3

!

INSPECTION END ST

RS
Br

HA

EC-273 i



TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

Inhibitar switch (A/T models)

INSPECTION START

\d

SEF651P

CHECK POWER SUPPLY.

1. Disconnect inhibitor switch harness con-
nector.

2. Turn ignition switch “ON”.

3. Check voltage between terminal 3@ and
ground with CONSULT or tester.

SEF400Q

Vor DISCONNECT TV DISCONNECT
g1
M€ 3y

Tat <
3 o : EAITIEY
|Caz-cunm ]19[ CONNECTOR ||

[Q]

)

SEF795P

.
[Cam-cunr ol Connecton |
- TS

][ ECM__{O] CONNECTOR]|

m a2 DISCONNECT
€
DISCONNEGT

€& | |9

&

SEF766P

Voltage: Battery voltage

NG

OK

B ¥

.| Check the following.
"| ® Harness connectors

F®,

¢ 10A fuse

¢ Hamess for open or short
between inhibitor switch
and fuse

If NG, repair harness or

conneclors.

CHECK QUTPUT SIGNAL CIRCUIT-I.

1. Disconnect A/T control unit harness
conneacior.

Check hamess continuity between A/T
control unit terminal G and terminals
@, ®.

Continuity should exist.

If OK, check harness for short.

2.

NG

OK

Repair harness or connec-
tors.

CHECK QUTPUT SIGNAL CIRCWIT-II.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal @ and terminal 43.
Continuity should exist.
if OK, check hamess for shori.

NG

lOK

Repair harness or connec-
tors. '

CHECK COMPONENT
{Inhibitor switch).
Refer to AT section.

NG

OK
h

Disconnect and reconnect hamess connec-
tors 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.

AJ

INSPECTION END

EC-274
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

SYSTEM DESCRIPTION

Engi d
Crankshaft position sensor (POS) nogine spee > Gl
: A
Ignition switch Start signal ' > ECM
(ECCS MAP/BARQ
control »| switch solenoid EM
— Throltle position module) valve
Throttle position sensor -
LC
Vehicl d
Vehicle speed sensor enicle spee >
This system provides the absolute pressure sensor Solenoid Conditions
with either ambient barometric pressure or intake . - -
manifold pressure for monitoring. ¢ Immediately after starting engine oL
The MAP/BARO switch solenold valve switches ¢ More than 5 minuleso;fter the solenoid valve
between two passages (one is from the air duct, the shuts OFF
other is from the intake manifold) by ON-OFF cpera- ' and MT
tlor!' When the MAP/BARO switch SO"?”O‘d Valv,e IS ON e Throttle valve is shut or-almost fully shut for
activated ON or OFF by the ECM, efther ambient more than 1 second
barometric pressure or intake manifold pressure is and AT
applied to the absolute pressure sensor. e Vehicle speed is less than 100 kmvh (62
The solenoid valve is almost always OFF under nor- MPH).
mal conditions. When the following conditions are A
met, the solenoid valve is activated to swilch ON for
1 second.

COMPONENT DESCRIPTION

The MAP/BARQO switch solenoid valve swilches between ambient B
bharometric pressure and intake manifold pressure according to the
voltage signa! sent from the ECM. When the MAP/BARQO switch

Absolute pressure sensor

From air duct ’

- solenoid valve is supplied with a voltage by the ECM, it turns “ON" g
Intake so that the MAP/BARO switch solenoid valve monitors the ambi-
manifold ent barometric pressure. When the MAP/BARO switch solenoid

el valve is not supplied the voltage, it goes “OFF” and the sensor (S

signal monitors the intake manifold pressure.
SEF4TO T
(A
L
10X

EC-275 45



TROUBLE DIAGNOSIS FOR DTC P1105
Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve
(Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e Spacification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

MAP/BARO SwW/v ® Ignition switch: ON MAP

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM GCONDITION (DC voltage)
NO.
MAP/BARC switch sole- e T T Y 11 BATTERY VOLTAGE
16 OR/Y noid valve [l_gnmon switch “ON | (11 - 14V)

ON BOARD DIAGNOSIS LOGIC

Dlaggzst.jt;c;;)uble " Malfunction is detected when .... (PS:;;; Iga:;ze)

P1105 e MAP/BARO switch solenoid valve receives the o Harness or connectors

1302 voltage supplied though ECM does not supply the {(MAP/BARO switch solenoid valve circuit is open
voltage 1o the valve. or shorted.)

e 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. o MAP/BARO switch 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 8 seconds.
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 8 seconds.
5) Select “MODE 7" with GST.
OR
1) Start engine and warm it up sufficiently.
2) Turn ignition switch "OFF” and wait at least 5 seconds.
3) Start engine and let it idle.
4) Wait at least 8 seconds.
5) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
6) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-276
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARQ) Switch Solenoid Valve

(Cont’d)
IGNITION SWITCH EC‘SWN'01
ON or START
| |
¥ @l
10a |Fuse |ECPoweR.
BLOCK
(J/B) smanm : Detectable fine for DTC
Hﬁ”@ ——: Non-detectabie line for DTC MIA
R
EM
LC

RrY
- M50 Gl
Il
L
RIY
I MT
RAY AT
ImIMAP/BAH'o
PTG "
VALVE
| ERNED
oR'Y A
BR
ORFY
el
SOL ST
ECM ‘
(ECCS CONTROL MODULE)
F101
RS
BT
Refer to last page (Foldout page).
e LI [ i
FE B EREEEEES W BR
E
({024

25
32| B4
43

10rd102}103{104} {105}108{107}108
108110 111[112] {113 114fr1s 16
117]118f119]120] J121f125d123]124

W
GY
HS.

MEC684B
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TROUBLE DIAGNOSIS FOR DTC P1105

rati 777
MAP/BARO switch
solenold valve’

@l 4‘@ x,

EVAP canister purge
control sclenoid valve

Fuel tube
)

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

SEF441Q)

EC-278

= Resonator /\ CHECK VACUUM SOURCE TO MAP/ NG | CHECK VACUUM HOSE.
/ _- 5EF532qA( | BARO SWITCH SOLENOID VALVE. . "] ® Check vacuum hose for
1. Start engine and warm it up sufficiently. clogging, cracks and
N 2. Disconnect vacuum hose connected to improper connection.
(Lﬁm C f @ H MAP/BARO switch solenoid valve. If NG, repair or replace the
' Vacuum 3. Check the vacuum pressure with 1 hose.
()‘ gauge vacuum gauge at idle speed. OK
@ < Vacuum pressure:
' Approx. -70.6 kPa v
{-530 mmHg, —20.8 inHg) CHECK INTAKE SYSTEM.
e Check the intake system
I oK for air leaks.
MAP/BARO switch
solenoid valve E]
' SEF419Q) .
B CHECK HOSE BETWEEN ABSOLUTE NG | Repair or reconnect the
PRESSURE SENSOR AND MAP/BARO hose.
SWITCH SOLENCID VALVE.
1. Turn ignition switch “OFF”.
2. Check hose for clogging, cracks and
improper connection.
OK ;
—=. (without ) OK (with )
R Improper connection CHECK POWER
- SEF100L SUPPLY AND
OUTPUT SIGNAL
o CIRCUIT.
W AcTvETEST B D " 1) Turn ignition
MARBARO SWN  BaRO switch "ON",

2) Select “MAP/
==o====x MONITOR ========z| BARO SW/V" in
CKPSs “ "
G g
ABSOIL. PRES/SE 4.3V mode with CON-

SULT.
NG 3) Touch "ATMOS"
BARO MAP L — and "“BOOST”
altemnatively.

4) Check that oper-
ating sound is
emitted.

lox
®




TROUBLE DIAGNOSIS FOR DTC P1105

A€
5

DISCONNECT

SEF581Q

DISCONNECT

€ &

r—

[”_Ecm__|o|connecTor]] an)
16

&

Q]

SEF431Q)

Manifold Absolute Pressure (MAP)IBarometric

Pressure (BARO) Switch Solenoid Valve

(Cont’d)
Di l
CHEGK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “"OFF". | ® Hamess connectors
2. Disconnect MAP/BARO switch solenoid (%),
valve harness connector. ¢ 10A fuse
3. Tumn ignition switch “ON". ® Harness for open or
4. Check voltage between terminal & and short between MAP/
engine ground with CONSULT or tester. BARO switch solenoid
Voltage: Battery voltage valve and fuse
If OK, check harness for short. if NG, repair hamess or
connectors.
OK
y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair haress or connec-
1. Turn ignition switch “OFF”, 1 tors.
2. Disconnect ECM hamess connector.
3. Check harness continuity between ECM
terminal @ and terminal ) with CON-
SULT or tester.
Continuity should exist.
If OK, check harness for short.
OK
@
h 4 l
CHECK COMPONENT NG { Replace absolute pressure
{Absoclute pressure sensor). Sensor.
Refer to “COMPONENT INSPECTION" of
“TROUBILE DIAGNOSIS FCR DTC
PO105", EC-115.
oK
¥
NG

CHECK COMPONENT

(MAP/BARQ switch solenoid valve).
Refer o “COMPONENT INSPECTION"
on next page.

oK

L 4

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

! Trouble is not fixed.

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

A

INSPECTION END

EC-279

Replace MAP/BARO
switch solenoid valve.

A

(]

LG

CL

M

[FA

BR

ST

RS

BY

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P1105

B acTivetesT

MAP/BARC SW/V MAP
======== MONITOR ===z=====
CKPS*APM(POS) 737rpm
MAP/BARQ SW/V MAP
ABSOL PRES/SE 1.3V

[BARC R

EF4400)

WactvetesTR O

MAP/BARO SW/V Baro
=xz===== MONITOR =======zx|
CKPS*RPM(POS) 737rpm
MAP/BARD SW/V BARQO
ABSOL PRES/SE 4.3V

MAP

SEF441Q

BATTERY

MEC4388

450

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve
(Cont’d)
COMPONENT INSPECTION
MAP/BARO switch solenoid valve
1. Start engine and warm.it up sufficiently.

2. Perform “MAP/BARO SW/V" in “ACTIVE TEST” mode

with CONSULT.

3. Make sure of the following.
¢ When selecting “MAP”, “ABSOL PRES/SE” indi-
cates approximately 1.3V.
& When selecting “BARO”, "ABSOL PRES/SE” indi-
cates approximately 4.3V.
4. It NG, replace solenoid valve.
OR
@ 1. Remove MAP/BARO switch solenoid vaive.
2. Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between (& and ©
12V direct current supply
between terminals @ Yes No
and @
No supply No ' Yes

3. If NG, replace solenoid valve.

EC-280



TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM)
SYSTEM DESCRIPTION

Crankshaft position sensor Engine speed > @l
(POS}
Mass air flow sensor Amount of intake air . A
™ ECM (ECCS
control mod- » FPCM =
. ule)
Engine coolant temperature Engine coolant temperature >
sensor
LG
Ignition switch Start signal >
This system controls the fuel pump operation. The Amount
amount of fuel flow delivered from the fuel pump is Conditions of fuel | Supplied voltage

altered between two flow rates by the FPCM opera- _ flow GL
tion. The FPCM determines the voltage applied to
the fuel pump (and therefore fuel flow) according to

& Engine cranking

- s e Engine coolant tempera- T
the following conditions. wre below 7°C (45°F)
e Within 30 seconds after Battery voltage
starting engine [above high (11 - 14v) AT

50°C (122°F)}

& Engine is running under
heavy load and high BA
speed conditions

Approximately

Except the above low g5y
FPCM COMPONENT DESCRIPTION BR

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 g7
decreases the voltage, the fuel flow is lowered.

RS

BT

SEF421Q

A
EL

DX
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- TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e 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 OFF
Within 30 seconds of starting engine Approx. OV
FPCM DR VOLT » Engine: After warming up More than 30 seconds after starting
. Approx. 3.5V
engine
Within 30 seconds of starting engine HI
FPCM ® Engine: After wamming up More than 30 seconds after starting LOW
engine

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
[fgnition switch "ON"|
For 1 second after tuming ignition switch “ON" 0-1v
11 B/P Fuel pump relay [Engine is running. |
I!gnilion switch "ON" BATTERY VOLTAGE
1 second after tumning ignition switch “ON” (11 -14v)
[Engine is running.| (Warm-up condition)
'Idle speed (within 30 seconds after starting 0-04V
engine)
15 B/P Fuel pump control module
[Engine is running.] (Warm-up condition)
idle speed {30 seconds after starting engine Approximately 10V
and thereafter)
[Engine is running.] (Warm-up condition)
Idte speed {within 30 seconds after starting 0- 0.4V
; engine)
8 GR Fuel pump cpntrol module
check [Engine is running.|
idle speed (30 seconds after starting engine 3.3-38V
and thereafter)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble . Check tems
Code No. Maifunction is detected when ... (Possible Cause)
P1220 & An improper voltage signal from the FPCM, which | @ Hamess or connectors
1305 is supplied to a point between the fuel pump and {FPCM circuit is open or shorted.)
the dropping resistor, is detected by ECM. ¢ Dropping resistar
e FPCM
EC-282
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_TROUBLE DIAGNOSIS FOR DTC P1220

B AcTiveTEsT B O
FPCM H I
=======z MONITOR ====s===]
CKPSeRPM{POS) 737trpm
FPCM DR VOLT 0.1V
FPCM HI
BT Low ][ OFF |

SEF442Q)

AEe R D

EcM_ 1O connecmn] ¢ @-H

28

&)

SEF422Q)

Fuel Pump Control Module (FPCM) (Cont’d)

OVERALL FUNCTION CHECK
This procedure can be used for checking the overall function of the

FPCM circuit. During this check, a DTC might not be confirmed.

=
=

1)
2)

3)
4)

Start engine.

Select “FPCM” in “ACTIVE TEST” mode with CON- )]

SULT.

Touch “Hi” then “LOW?” respectively.
Check voltage between ECM terminal € and ground.

Hi: Approximately OV
LOW: Approximately 3.7V
OR

MA

EM

®

Start engine and warm it up sufficiently.

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

Start engine and let it idie.

Check voltage between ECM terminal @@ and ground.
Within 30 seconds of starting engine:

Approximately 0V

More than 30 seconds after starting engine:

Approximately 3.7V

EC-283
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TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (Cont’d)

EC-FPCM-01

IGNITION SWITCH
ON or START

¥ I : Deteclable line for DTC
. — —  Non-gdetectable line for DTG
1

FUSE Refer to EL-POWER.
10A 15A
BLOCK
' % % (J/B)
1 1
(G IES .

BR BMW
I BrY -{:[I—@—E:FG!R .ﬂ
BR FUEL PUMP G/R
Bl ‘
I 4T} ' I—-ITLI—I
T é DROPPING
RESISTOR
| e
bR BW MODULE (FPCM) L=
nlE B
B [Fes
|
Bl emsiE o o
i
BP  BY BPF B Il
I ;GIH
B/P
G/R
o ey iz
I—l-I
Fiez
BP  BY =
3
| @@ o
Bip
B/P BIP
[l [is]l
FPR FPC
ECM (ECCS CONTROL MODULE)
Refer to last page (Foldout page).
3
il2]3]4f=C  =>5]|6]7]8 1]2]3|CJj4|5]6]7 ] @D . (v
2 s 'l 910111213|14|1511517151920 B 91011|1213141515
n '
— (AE =080 H e[E[Eala]5]6]7
; i ﬂ NOEEERNER Bv'? B 91011h213141516

101]102[108}104] f108
108 110{111]112] J11a
117]18]118f120] 121

F101
G1Y E HS.

SEF239T

EC-284



TROUBLE DIAGNOSIS FOR DTC P1220

|
“ Rear combination
|~/ lamp {Leﬂ side}

el =

FPCM harness connector

Dropping resistor
hamess connector

D

Fuel pump —
harness
connector

SEF247P
e DISCONNECT -
A€ G
O]
D)
, 1
® O l
= SEF4230
E DECONNECT

SEF424Q

Fuel Pump Control Module (FPCM) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK INPUT SIGNAL CIRCUIT.
1. Check hamess continuity between ECM
terminal & and terminal @) (or terminal

Continuity should exist.

2. Check harness continuity between ECM
terminal @ and engine ground.
Continuity should not exist.

h 4

Y OK
®

EC-285

y
CHECK POWER SUPPLY. NGb Check the tollowing.
1. Tum ignition switch “OFF". e Harness connectors
2. Disconnect FPCM harness connector (D, ()
and fusl pump harness connector. e Fue! pump relay
3. Tum ignition switch “ON". e 15A fuse
4. Check voltage between terminal 3 and ® Harness for open or
engine ground, terminal O and engine short between FPCM
ground with CONSULT or tester. and fuse
Voltage: Battery voltage If NG, repair hamess or
connectors.
OK
B y
CHECK GROUND CIRCUIT-I. NG= Repair harness or cennec-
1. Tum ignition switch "OFF". tors.
2. Disconnect dropping resistor hamess
connector.
3. Check harness continuity between ter-
minal @ and engine ground, terminal
(@ and engine ground.
Continuity should exist.
If OK, check harness for short.
QK
y
CHECK GROUND CIRCUIT-I). NG.; Repair harness or connec-
1. Check harness continuity between tors.
terminal @ and terminal (D,
terminal @ and terminal ().
Continuity should exist.
2. Check harness continuity between
terminal @, terminal @ and engine
ground.
Continuity should not exist.
OK
D] :
CHECK QUTPUT SIGNAL CIRCUIT. NG.; Repair harness or connec-
1. Disconnect ECM harness connector. tors.
2. Check hamess continuity between ECM
terminal 3 and terminal @ .
Continuity should exist.
If OK, check harness for short.
oK
v
NG

Repair harness or connec-
tors.

455
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TROUBLE DIAGNOSIS FOR DTC P1220

E“"{"a
Iea} EE @

,-—— @

ﬁ

mmm

e %
(D@

(]

[Q]

Fuel Pump Control Module (FPCM) (Cont’d)

®

!

CHECK COMPONENT

{Dropping resistor).

Refer to “COMPONENT INSPECTION",
EC-287.

NG

OK

h 4

Replace dropping resistor.

CHECK COMPONENT

(FPCM).

Refer to "COMPONENT INSPECTION”,
EC-287.

NG

OK

h

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

h 4

Trouble is not fixed.

Check ECM pin terminals for damage or

the connection of ECM harness connector.

Reconnect ECM harness connector and
retest.

SEF225Q)
€ [Ae
[C_ecm o] connector]|

s o]
15 3]

[Q]

&

A

INSPECTION END

SEF4260)
. ISTONNECT

ECM of CONNECTOR
| 0
28

m oy

HS. 15. (ﬁ_) [O]
DISCONNECT

&

€
@]

IC_ecm rﬁﬁlconu\lecrcm]l

28
DISCONNECT

&

[Q]

)
5y
"

SEF427Q)

456

EC-286

Replace FPCM.




TROUBLE DIAGNOSIS FOR DTC P1220

B activetest B[]

FPCM H I

TE======= MONITOR =s=====%
CKPSRPM(POS) 737rpm
FPCM DR VOLT 0.1V
FPCM HI

BT Low || OFF ]

SEF442Q)

B acnvetest B [

FPCM LOW

—======= MONITOR ====z=z=c=Z
CKPS*RPM(POS) 737rpm
FPCM DR VOLT .7V
FPCM LOW

SEF442Q

Trunk room, Iefﬁx = CONNEET
0 FE
(7] NE

/ =——

SEF800P

@ DISCONNELT
f €)

SEF776FP

Fuel Pump Control Module (FPCM) (Cont’d)
COMPONENT INSPECTION ‘

FPCM
1. Start engine and let it idle.
2. Perform “FPCM" in “ACTIVE TEST”’ mode with CON- @l
SULT.
3. Make sure of the following.
¢ When selecting “HI”, “FPCM DR VOLT” indicates MA
approximately OV.
® When selecting “LOW”, “FPCM DR VOLT” indicates
approximately 3.7V. EM
If NG, replace FPCM.
OR
Start engine and warm it up sufficiently. LG
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and let it idle.
Check voltage between terminals @ and @ .
Within 30 seconds of starting engine:
Approximately 0V

»

-

More than 30 seconds after starting engine: FE
Approximately 3.7V

5. If NG, replace FPCM. L

MT

AT

FA

Dropping resistor BR

Check resistance between terminals @) and @ .
Resistance: Approximately 0.9 at 25°C (77°F)

RS
Ef)
HA
EL

1324

EC-287
457



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.

"
tgnition cml (wlth power
transmtor) harness connector

™~
Intake manifold
colleclor

SEF264P)

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MLI:I)AL COLOR ITEM CONDITION (DC vohage)

Approximately 0.2V

M———
4 e E e i i

[Engine is running. P U PO EOY P I |
L Idle speed ]
1 Y/R Ignition signal (No. 1) —— S:EF:SQQT
2 GAR Ignition signal (No. 2) -
3 |UR | ignition signal (No. 3) Approximately 0.3V
(v}
[Engine is running.} ; '\ “ I “ “ A “

Engine speed is 2,500 rpm.

éEF645T

Approximately 0.2V
V)
[Engine is running.] ;
Idle speed 0
7 GY Ignition signal (No. 4) —————3ErweT
8 PUMW | Ignition signal {No. 5) -
9 GY/R | Ignition signal (No. 6) Approximately 0.3V
(V)
[Engine is running | ; J , I “” ‘ “
Engine speed is 2,500 rpm o
‘“’—"-
100 ms -

SEFB45T

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

458 EC-288



TROUBLE DIAGNOSIS FOR DTC P1320
ignition Signal (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Trouble Malfunction is detected when ... Chgck ftems
Code No. {Possible Cause}
P1320 ® The ignition signal in the primary circuit is not entered | ® Harness or connectors €l
0201 during engine cranking or running. (The ignition primary circuit is cpen or shorted.}
® Power transistor unit built into ignition coil
¢ Condenser VA
e Crankshaft position sensor (REF}
o Crankshaft position sensor (REF) circuit B

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE 16

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-204, 296, 198, or 301.)

1)} Turn ignition switch "ON". EE
2) Select “DATA MONITOR"” mode with CONSULT.
3) Start engine. {If engine does not run, turn ignition switch
to “START" at least 5 seconds.) L
OR
@ 1) Turn ignition switch “ON”.
2) Start engine. (If engine does not run, turn ignition switch MT
fo “START” at least 5 seconds.)
3) Select MODE 7 with GST.
OR AT

1) Turn ignition switch “ON". -

2) Start engine. (If engine does not run, turn ignition switch
to “START"” at least 5 seconds.) . BA

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

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

BR
ST
RS

BT

EL

ICX

EC-289 459



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
- EC-IGN/SG-01

BATTERY
% 304
| |
WIPU
I Refer ta
w/PU EL-POWER.

STARTHIGNITION

SWITCH
oFF
- ON
ACC
[ER]
FUSE BLOCK (J/B}
(Refer to EL-POWER.) B/R

- -~ | -
H-EIE M)l B/

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

——-
‘_H-@H ._ R 4} Next page
R
[l
_L CONDENSER
T
]
L
=
B -> To
b EC-IGN/SG-03
Refer to last page {Foldout page).
Bhle® [Tz (B EIEAY G
6[2]4] W W \&ls|7[8/

MECE518

460 EC-290



TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

EC-IGN/SG-02

ECM {(ECCS CONTROL MCDULE){F101

@l
I1GN#1 1GN#3 IGN#EE MIA
(| (L] Ls]j
Y/R L/R PU/W
Preceding EM]
page @ R 1
Next LG
@ =ummm @ @ = == R paege
LOOP
WIRE

IGNITION IGNITION IGNITION @L
COILNO.1 COIL NO.3 COIL NO.5
WITH POWER {(WITH POWER WITH POWER
RANSISTOR) e TRANSISTOR) — RANSISTOR) _—
T

B B B AT’-\
SPARK SPARK SPARK
PLUG PLUG PLUG
A
@ .qu:>Nextpage
BR
W ; Detectable line for DTC g‘l_r
s : Non-tetectable line for DTC
RS
- BT
h®E®@.®
GY GY GY
HA
101{102{10f104f J10s{108{107 67| & EL
109]t10] 111[1r2] fieafti4]nts
117|118|119]120| f12tf122)123 . ayY H.S.
! B4

MECE52B -

EC-291 461



TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

EC-IGN/SG-03

ECM (ECCS CONTROL MODULE)

IGN#2 IGN#4 IGN#6
GY GY/R

Preceding
page @ R 1

ZPIT_
T
H:P:D_
g,

3}1

IGNITION IGNITION

COIL NQ.2 COIL NO.4 IGNITION
{WITH POWER {WITH POWER (&?_Il_lﬁhll%svm
TRANSISTOR) TRANSISTOR) e AN STOm

%

= : NoNn-detectable line for DTG

ED Fa0 729
=] =] 2]
B B B
SPARK | SPARK i ' SPARK |
PLUG PLUG PLUG
Preceding page@s s @ EeE—————— @
To
EC-IGN/SG-01 B ® I I
I : Detectable line for DTG B BI ﬁ
l .
. A

n
—_
")

G E.6D.EGD
GY ay aGY

101]102f10af104] [rosfioe]1c7
108110 111]112] [113[nsa] 115 F101 &)
17| 118f110f1z2o] [121]122f125 > HS.

MECE53B

462 EC-292



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

No . | SEARCH FOR MALFUNC- Gl
Does engine start? 5 = "| TIONING CIRCUIT.
Yes (without ) 1. Tum ignition switch
- “"ON", MA
[
Yes (with ) 2. F)hgf:k vo!tlage bfetween
JV ignition coil terminals
SEF2B4P} [ and ground. =
SEARCH FOR MALFUNCTIONING Volage: 0.01 - 0.1V
CIRCUIT.
W acTivetest B [ 1. Start engine. LG
# % % POWER BALANCE # %% 2. Periorm "POWER BALANCE” in
[pe====== MONITOR s====z== ACTIVE TEST” mode with
CKPS» RPM (POS)  825rpm CONSULT.
MAS AIR/FL SE 1.53v 3. Search for circuit which does not
IACV-AACV 20 step produce a momentary engine
EI speed drop.
BB 25141 vesr
[5]l6]l I il sme v oL
SEF630P] | CHECK POWER SUPPLY. NG | Check the following.
E-] — 1. Disconnect ignition harness connectors | ® Harness connectors
Ejl @‘w @ and condenser hamess connector. (E108), MT
HS, - 2. Tum ignition switch "ON”. ED. @@
C@EDj 3. Check voltage between each ignition & Hamess for open or short
ignition coll harmess coil harness connector terminal (D and between ignition switch AT
connectors ground, condenser hamess connector and ignition coils or con-
terminal O and ground. denser
Voltage: Battery voltage e Condenser A
© O oK Refer to "COMPONENT
INSPECTION™. (See
page EC-295)
SEF§79P H NG, repair harness, con-
nectors or component.
DISCONNECT DISGONWNECT m w. R
1S. Eé} IS. Eﬁ} [ CHECK GROUND CIRCUIT. NG | Repair harness or connec-
@Eg&%ﬁ?er 1 D Ignition coil 1. Disconnect each ignition coil harness 7] tors. 8T
connector 23;’:;§ms connector and ECM harness connector.
2. Check harness continuity between each
ignition coil harmess connector terminal RS
@ O @ and each ECM harness connector
terminal. a
@‘@ Continuity should exist. BT
A SEFGSTDP if OK, check harness for short.
J oK A
DISCONNECT DISCONNEGT
C . @®
= €& a
[_Ecm__|o[connecTon]] Gl
123789
e
I3
SEFEE1P
EC-293

463



TROUBLE DIAGNOSIS FOR DTC P1320

464

Ignition Signal (Cont’d)
®

¢

CHECK COMPONENT
(tgnition coil with power transistor).
Refer to “COMPONENT INSPECTION",

NG

£C-295.
lOK

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,

4

INSPECTION END

EC-294

Y

Repiace ignition coil assem-
bly.




TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

DISCONNELT ‘COMPONENT INSPECTION
e = &} 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 Gl
terminals (1) and & .
Terminals Resistance Result MA
e o ® ad @ Not 0C OK
an
SEF37T1Q o NG EM
If NG, replace ignition coil with power transistor assembly. T
ClL
= Condenser
) (Vi)
1. Disconnect condenser harness connector.

2. Check condenser continuity between terminals @ and @ .

2
? 4""""“"‘“’/\ Resistance: Above 1 MQ at 25°C (77°F) AT

collector

N

©
SEF683P

BR

ST

RS

BY

RA&

EC-295 465



TROUBLE DIAGNOSIS FOR DTC P1335

Core

Permanent
magnet

SEF253

Crankshaft Position Sensor (CKPS) (REF)

COMPONENT DESCRIPTION

The crankshaft position sensor (REF) is located on the oil pan
(upper) facing the crankshaft pulley. It detects the TDC (Top Dead
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.

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).

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e Specification data are reference values.

MOCNITOR ITEM

CONDITION SPECIFICATION

CKPS-APM (POS)

CKPS-RPM (REF)

® Tachometer: Connect

"| » Run engine and compare tachometer indication with the CONSULT 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 @ (ECCS ground) with a voltmetar.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voitage)
NO.
Approximately 2.3V
(AC voltage)
(V) oLt
4 | w Crankshaft position sensor | [ENgine is running. | 20
10 PR
48 W (REF) Idle speed 0
" SEF400T

%: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscifloscope.)

ON BOARD DIAGNOSIS LOGIC

Diagnostio Check Items
Trouble Code Malfunction is detected when .... .
(Possible Cause)
No.
P1335 # 120° signal is not entered to ECM for the first few sec- | ® Harness or connectors
0407 onds during engine cranking. {The crankshatft position sensor {REF} circuit is open

® 120° signal is not entered to ECM during engine run-
ning.

® 120° signal cycle excessively changes during engine
running.

or shorted.)
® Crankshaft position sensor (REF}
e Starter motor (Refer to EL section.)
e Starting system circuit {Refer to EL section.)

466
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TROUBLE DIAGNOSIS FOR DTC P1335

Crankshaft Position Sensor (CKPS) (REF)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1} Turn 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. A
2} Select "MODE 7” with GST.
CR
1) Start engine and run it at least 2 seconds at idle speed. M
2} Turn ignition switch “OFF", wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode II (Self-diagnostic
results)” with ECM.

GL

M
AT
FA
BR
8T
RS
BT

HA

EC-297 467



TROUBLE DIAGNOSIS FOR DTC P1335 ,
Crankshaft Position Sensor (CKPS) (REF)

(Cont’d)
EC-REF-01
CRANKSHAFT W : Detectable line for DTC
POSITION w——: Non-detectable tine for DTG
SENSOR
(REF)
[ A}
W B
KR____R~>
| 1
| |
| !
| |
1| : JOINT CONNECTOR-12
1 Fo——_0 F107
<j____JO—
W B L2]] ]
m B
R L
w B
). ___jJO—
| |
| 1
| I v
I |
| |
| |
1 _—— I
< M X

REF REF ECM
(EGCS

CONTROL
MODULE)

F101

m
b
(=]

E:I-z

5]k
(i @ e @
gllh—m:

(213N GTS) = @) F136

Gl6[71E7 &y BONNRRHAERRAHN, 2
wif1of103104] [rosfrod1o7]s 115]3] {7 .
10110 m[n2] [1r3fra[nis|1g EEEBIEE o0 W
HEEEIREEE e GhElE Y@y H.S.

MECE62B
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TROUBLE DIAGNOSIS FOR DTC P1335

Injector sub-hamess

cannector i m ’

=i

PN

Intake manifold coliector

S

SEF265P|

= DISCONNECT
i)
C4 €

i

ECM 1O couuscmﬂ] 6%9

&)

44 4B

[Q]

Pl

SEF856PA)

B] 1SCONNEGT
&

T
e

!

SEF623PA

!
intake manifold
collector

Crankshaft Position Sensor (CKPS) (REF)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

AV LY

Crankshaft pulley
7

\
Crankshaft position X7
sensor {AEF) harness
connector ‘

it

SEF591PA

@&
v
CHECK INPUT SIGNAL CIRCUIT-I. NG | Repair harness or connec- MIA
1. Tum ignition switch "OFF”, 7| tors.
2. Disconnect crankshaft position sensor
{REF} sub-harness connector and ECM EM
harness connector.
3. Check harness continuity between ter-
minat @ and ECM terminals @, @. LG
Continuity should exist.
If OK, check hamess for short.
CK
B v
CHECK GROUND CIRCUIT-I. NG_ Repair harness or connec-
1. Tum ignition switch “OFF". "] tors.
2. Loosen and retighten engine ground CL
SCTews.
3. Check hamess continuity between ter-
minal @ and engine ground. MIT
Continuity shoutd exist.
If OK, check harness for short.
v
FA
CHECK INPUT SIGNAL CIRCUIT-IL. NG | Repair hamess or connec-
1. Disconnect crankshaft position sensor "] tors.
(REF) harness connector.
2. Check harness continuity between ter-
minal @ and terminal (¥ .
Continuity should exist. BR
If OK, check harness for short.
. ST
D) v
CHECK GROUND CIRCUIT-II. NGL Repair harness or connec-
1. Tum ignition switch “OFF". "] tors. RS
2. Check harness continuity between ter-
minal @ and terminal @ .
Continuity should exist. BT
If OK, check harness for short.
oK HA
L 4
CHECK COMPONENT NG | Replace crankshaft posi-
[Crankshaft position sensor (REF)]. "] tion sensor (REF). EL
Refer to “COMPONENT INSPECTION",
EC-300.
lOK 103
@
EC-299

469



TROUBLE DIAGNOSIS FOR DTC P1335

DISCONNECT R DISCONNEGT
€ &
dbe

[@] ()

MEC694B

Crankshaft Position Sensor (CKPS) (REF)
(Cont’d)

@

!

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

Trouble is not fixed.
r

m DISCONNECT DISCONNECT
Z4€ CHE
P &

@ (&)

MECE958

SEF585P,

[Q]

e

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

Trouble is not fixed.
y

Visually check crankshaft pulley for chip- NG Replace crankshaft pulley.
ping.

h 4

OK

A4

INSPECTION END

SEF586P

470

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.

W

5. Check resistance as shown in the figure.
Resistance: Approximately 470 - 570Q [At 20°C (68°F)]

EC-300



TROUBLE DIAGNOSIS FOR DTC P1336

Coil

)

Permanent magnet

|

Terminal

SEF254P

Crankshaft Position Sensor (CKPS) (POS)
(COQG)

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 consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the gear
teeth (cogs) will periodically change. Permeability near the sensor
also 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
& Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
CKPS-RPM (POS)

« Tachometer: Connect

CKPS-RPM (REF)

& Run engine and compare tachometer indication with the CONSULT value.

Almost the same speed as the CON-
SULT value.

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values,

and are measured hetween each terminal and @ {ECCS ground) with a voltrmeter.

TER-
WIRE DATA
M;EJAL COLOR ITEM CONDITION (DC voltage)
Approximately 2.5V
M————————
Crankshaft position sensor | [ENgine is running. |
49 w
(POS) Idle speed
SEF6A6T
[Engine is runnin&]
{Ignition switch “OFF”|
0-1v
For a few seconds after turning ignition switch
4 W/B ECCS relay {Self-shutoff) "OFF"
[gnition switch "OFF"|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
67 R e TR Y BATTERY VOLTAGE
72 R Power supply for ECM ['gnition switch "ON"] (11 - 14V)

“: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscifloscope.)

EC-301

@l
MA
EM

LG
FE

Gl

BT

AT

FA

BR

RS

BY

FIA
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’d)

ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Maifunction is detected when .... Check ltems
No. (Possible Cause}
P1336 e Chipping of the signal plate {(on flywheel) gear teeth e Harness or connectors

0905

(cogs) is detected by the ECM.

# Crankshaft position sensor (POS)
e Signal plate {flywheel}

472

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.

"
2)

Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.
Start engine and run it at least 1 minute and 10 seconds

at idle speed.
OR

@ "

2)

Start engine and run it at least 1 minute and 10 seconds
at idle speed.
Select “MODE 7” with GST.

OR

@ Y

Start engine and run it at least 1 minute and 10 seconds
at idle speed.

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

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

EC-302



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’d)

EC-POS-01
B : Detectable fine for DTC @H
BATTERY mamn - Non-getectable tine for DTG
Refer :
EL-POWER. L
% 7.5A
. | EM
. AT |
[2] SENSOR LE
CONNEGTOR-1 —
- FliZ
e e [N PR A
WL WL R w B
________ JOINT GONNECTOR-12
f. 5
N N 1
WL Wil B L) |
i = 1
1 T ¥ 0— CL
Eces 2020 2Z¥-—4----
é 6'] RELAY ! 1 : IL2) LR
T @D 7
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1 5 = —a- ---J[3]
SR ] | +|E?J| 102402 |
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I N Bty I A \i
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I |
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wie R ;: R {
S ——-
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E &
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" TROUBLE DIAGNOSIS FOR DTC P1336

%

Oil filler cap 4
2//’ Crankshaft pos.iti} /
sensor (POS)
sub-harnes% /
& connector/ /‘

&

SEF277P)

Crankshaft Position Sensor (CKPS) (POS)

(COG) (Contd)
DIAGNOSTIC PROCEDURE

INSPECTION START

:

DISCONNECT

=

SEF791P

ol
i

IHSLONNECT
&
' 1S,
g5

3 O

!

SEF7g2P

DISCONNECT

A€ @

%——a

[Q]

!

SEF793P

CHECK POWER SUPPLY-I, NG [ Check the following.
1. Turn ignition switch “OFF". ® Harness connectors
2. Disconnect crankshalft position sensor (F%), (83
{POS) sub-harness connector. e Hamess for open or
3. Tum ignition switch “ON". short between crankshaft
4. Check voltage between terminal @ and position sensor (POS)
ground with CONSULT or tester. sub-hamess connectar
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 hamess or
connectors.
5 ,
CHECK POWER SUPPLY-II. NG | Repair hamess or connec-
Check voltage between terminal @ and "] tors.
ground with CONSULT or tester.
Voltage: Approximately 5V
CK
!
NG

CHECK GROUND CIRCUIT-).

1. Tumn ignition switch “OFF”.

2. Loosen and retighten engine ground
SCrews.

3. Check hamess continuity between ter-
minal @ and engine ground.
Continuity should exist.

If OK, check harness for short.

h 4

Engine grol
I

oyl

[
Intake manifold
Kc/ollector

SEF539P

474

IOK

®

EC-304

Repair harness or connec-
fors.




TROUBLE DIAGNOSIS FOR DTC P1336

| Crankshaft position
sensor (POS) %y,

BN
SEF367Q

Crankshaft Position Sensor (CKPS) (POS)

W DISCONNEST
Ign
&

ED)
.

Ko -

8.
anp)

Ce

SEF643P

s

—

f'\

]

SEF644P

ey
¥7)

A€ &

aféto

=

Ji

GEF645P

(COG) (Cont’d)
®
o }
- NG

CHECK POWER SUPPLY-IM. >

1. Reconnect crankshaft position sensor Check the following.
(POS) sub-harness connectar. & Harness connectors

2. Disconnect crankshaft position sensor (Fin, (F2r)

(POS) hamess connector. e Harness for open orf

3. Turn ignition switch “ON". short between crankshaft

4. Check voltage between terminal M and position sensor (POS)
ground with CONSULT or tester. and crankshaft position
Voltage: Battery voltage sensor {POS) sub-har-

ness connector
OK If NG, repair hamess or
v NG | connectors.

CHECK POWER SUPPLY-IV. T

Check voitage between terminal @ and

ground with CONSULT or tester.

Voltage: Approximately 5V

| OK
F
h 4 NG} Check the following.

CHECK GROUND CIRCUIT-IL. # Harness conneciors

1. Turn ignition switch “OFF". GIDNGD)

2. Check harness continuity between ter- o Harmess for open or
minal @ and engine ground. short between crankshaft
Continuity should exist. position sensor (POS)
It OK, check harness for shon. and crankshaft position

sensor (POS) sub-har-
OK ness connector
If NG, repair hamess or
connectors.
k4

Loosen and retighten the fixing bolt of the

crankshaft position sensor (PCS}). Then

retest.

lTrouble is not fixed.

CHECK COMPONENT NG> Replace crankshaft posi-

[Crankshaft position sensor (POS)). tion sensor (POS).

Refer to “COMPONENT INSPECTION",

EC-306.

¥OK

Disconnect and reconnect harngss 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 hamess connector and

retest. _

¢ Trouble is not fixed.
NG

WA

EM

LC

CL

BT

AT

A

BR

ST

RS

Visually check signal plate (flywheel} gear
teeth (cogs) for chipping.

Y

Replace signal plate (fly-
wheel).

¥ OK

INSPECTION END

EC-305
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TROUBLE DIAGNOSIS FOR DTC P1336

SEF587P

iy

-

LONNECT

& €&

o &

SEF801P

W—.

476

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (POS)

1.

Ll SR

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 @ and @ 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 crankshatft position sensor (POS).

EC-306



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Sclenoid Valve

COMPONENT DESCRIPTION

The EGRC-solenoid valve responds to signals from the ECM.

- When the ECM sends an ON (ground) signal, the coil in the sole- @l
Vacuum noid valve is energized. A plunger will then move to cut the vacuum

signal signal [from the throttle body to the EGR valve.]

When the ECM sends an OFF signal, the vacuum signal passes A
through the solencid valve. The signal then reaches the EGR valve.

To EGR valve

To intake
air flow '

 SEF240PD ' EM
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
e Specification data are reference values. LG
MONITOR ITEM CONDITION SPECIFICATION

& Engine: After waming up Idle ON
® Air conditioner switch: "OFF”
& Shift lever: “N”

# No-load

EGRC SOLNV
Racing up to 1,500 - 2,000 mm OFF

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MILI:)AL COLOR ITEM CONDITION (DG voltage) M
Engine is runm'ng.| {Warm-up condition) BATTERY VOLTAGE AT
Rewvving engine up to 2,000 rpm. (11-14V)
103 L/B EGRC-sclenoid valve
Engine is runningj {(Warm-up condition) EA
0-07V
Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic Check Items BlR
Trouble Code Malifunction is detected when ... .
No , (Possible Cause)
P1400 ® The improper voltage signal is entered to ECM e Harness or connectors ST
1005 through EGRC-solenoid valve, {The EGRC-solenoid valve circuit is open or shorted.)
¢ EGRC-solenoid valve
RS
BT
HA
EL
e
EC-307

477



TROUBLE DIAGNOSIS FOR DTC P1400

BIGRC SOL/V CIRCUITE
DCES THE SOLENOID
VALVE MAKE
AN OPERATING SCUND

EVERY 3 SECONDS?

[ vext [ NO JI'YES ]

MEFS82D

EGRC SOV ON

CKPS*RPM{POS) orpm

EmacmvetestH [

—======= MONITOR =======

BT oo [ KGN

EF504P

478

EGRC-Solenoid Valve (Cont’d)
OVERALL FUNCTION CHECK

This procedure can be used for checking the averall function of the

EGRC-soienoid valve circuit.
During this check, a DTC might not be confirmed.

=y 1
B 2

Turn ignition switch “ON".
Perform “EGRC SOL/NV CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

OR

=N 1)
2)

Turn ignition switch "ON”.
Perform “EGRC SOLENOID VALVE” in “ACTIVE
TEST” mode with CONSULT and check the operating
sound, according to ON/OFF switching.

OR

Turn ignition switch “ON”.

When disconnecting and reconnecting the EGRC-sole-
noid valve harness connector, make sure that the sole-
noid valve makes operating sound.

EC-308



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)

IGNITION SWITCH EC' EG RCN"O 1
ON or START .
| |
L
10A FUSE EE—%BSVER.
BLOCK @ﬂ
(B} mammme : Detectable line for DTC
LIE;K_I_I i ; Non-detectable line for DTG
RIY MIA
EM
LG

' oL

3

RAY
I M
RIY
2
Ll AT
SOLENCID
é VALVE
L& FA
L8 .
I RA
L/B
IFoz]] BR
EGR ECM
(ECCS CONTROL MODULE)
ST
RS
Refer to last page (Foldout page). .
1]2|3]a= _“>{5]6|7(8
g [1of11 {1241 31441551 17181920 @ [H}A
EL
B4

101]102]109104] frosf1oe]107] 106} 112]3] {4]
1090110 11]112] H1a[r14 vs]11e} EEEB

winafiis]izdd f1z1f12ef123]124 ERCHEIE

[
:

MEC6728

EC-309 -




TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START
EGFiC—solenoiP/
)
%
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EGRC-solenoid valve har- | @ Harness connectors
ness connector. (M50,
2. Turn ignition switch "ON". * 10A fuse
3. Check voltage between terminal @ and e Hamess for open or short
A ground with CONSULT or tester. between EGRC-solenoid
SEF355G Voltage: Battery voltage valve and fuse
T If NG, repair harness or
e DISCONNEGT A OK connectors.
A€ G g
a» CHECK QUTPUT SIGNAL CIRCUIT. NG [ Repair hamess or connec-
1. Disconnect ECM hamess connector. "| tors.
2. Check harness continuity between ECM
terminal and terminat @ .
@ O Continuify should exist.
If OK, check hamess for shorl.
OK
= ¥
SEF380Q) [ CHECK COMPONENT NG | Replace EGRC-solenoid
(EGRC-solenoid valve). "1 valve.
B Refer to “COMPONENT INSPECTION”,

EC-311.

X DISCONNECT
J1] \
EAE =

i Y

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

m DISCONNECT
G4 &
ECM IOI CONNECTOR,

103

v Trouble is not fixed.

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

G (=

SEF730P;

A 4
INSPECTION END

480 EC-310



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)

COMPONENT INSPECTION
EGRC-solenoid valve
Check air passage continuity.
Air passage Air passage Gl
Condition continuity continuity
BATTERY between (® and between & and © MA
12V direct current supply
between terminals @ Yes No
MEC4888 and @ EM
No supply No Yes
LG

1f NG, replace solenocid valve.

RS

BY

FIA

EL

(DX

EC-311 481



TROUBLE DIAGNOSIS FOR DTC P1401

Sansor element

Tightening nut

SEF599K

10,000
q

:

100 —

Resistance ki

10

LA B S B

1 1 1 1 J
e 50 00 150 200
(32) {122) (212) {302) (392)

Temperature °C (°F)

SEF526Q)

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
°G (°F) V) (M)
0(32) 4.81 79-97

50 (122) 2.82 0.57 - 0.70
100 (212) 08 0.08-0.10

*: These data are reference values and are measured between ECM terminal
# {EGR temperature sensor) and ECM terminal @ (ECCS ground).

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

& Specification data are reference values.

MCNITGR ITEM CONDITION SPECIFICATION
EGR TEMP SEN # Engine: After warming up Less than 4.5V
ON BOARD DIAGNOSIS LOGIC
Check Items

Diagnostic Trouble

Code No. _Malfunctlon is detecled when .... (Possible Cause)
P1401 A) An excessively low vollage from the EGR tem- | ® Harness or connectors
0305 perature sensor is entered to ECM, even when (The EGR temperature sensor circuit is shorted.)

engine coclant temperature is low. ® EGR temperature sensor

* Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid vaive

B) An excessively high voltage from the EGR ® Harness or connectors
temperalure sensor is entered to ECM, even {The EGR temperature sensor circuit is open.)
when engine coolant temperature is high. ¢ EGR temperature sensor

¢ Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve

482
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TROUBLE DIAGNOSIS FOR DTC P1401

* MONITOR * NOFILE [J
CKPS-RFM (POS) orpm
COOLAN TEMP/S 20°C
EGR TEMP SEN 4.3V
INT/A TEMP SE 22°C
SEF358Q

Lift up the
EGR valve
by hand.

SEF360Q

HE

[ Ecwm Jl_lrgllconmec*roﬂ] c Loy

58 59 B3

@ G

SEF361Q)

HAEE 1D

I_Ecm rﬁcowchn:»fi][ Cf &H
63

<

Q

SEF362Q

EGR Temperature Sensor (Cont’d)
OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the
EGR temperature sensor. During this check, a DTC might not be

confirmed.

Procedure for malfunctions A and B

® °

2}

8)

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

Confirm that engine coolant temperature and intake air
temperature are lower than 40°C (104°F). (If necessary,
wait until the temperatures equal aimospheric tempera-
ture.)

Confirm that “EGR TEMP SEN” reading is between
3.45V and 5.0V,

Start engine and warm it up sufficiently.

Run engine at idle for at least 2 minutes.

Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400 and P0402.
(See pages EC-209 and 219.)

Read “EGR TEMP SEN" at about 1,500 rpm with EGR
valve lifted up to the full position by hand.

Voltage should decrease to less than 1.0V.

If step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0400, P0402 and P1400. (See pages EC-209,
219 and 307.)

OR

® 3

Turn ignition switch “ON",

Confirm that voltage between ECM terminals 63, 63
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
ground is between 3.45V and 5.0V.

4) Start engine and warm it up sufficiently.

5) Run engine at idle for at least 2 minutes.

6) Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC 0302 and 0306.
{See pages EC-209 and 219.)

7} Check voltage between ECM terminal §» and ground at
about 1,500 rpm with EGR valve lifted up to the full
position by hand.

Voltage should decrease to less than 1.0V.

8) If step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC 0302, 0306 and 1005. (See pages EC-209, 219
and 307.)

EC-313

MA

EM

AV

FA

BR

ST

RS

B

A

EL
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- TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (Cont’d)

EC-EGR/TS-01

 : Detectable line for DTC
— Non-detectable fine for DTC

®:N‘I‘ models
EGR
TEMPERATURE
—EMVD— | sENSOR
L &
L/IOR B
-
o5 {omr
CONNECGTOR-12
L[E
= EN
L
B
L/OR B B
= =]l =511
EGRIS GND-A SENS
GND
ECM (ECCS CONTROL MODULE) AT CONTROL
UNIT(F103

-t

[T EEEE ED

J——
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TROUBLE DIAGNOSIS FOR DTC P1401

NN\

EGR temperature
\
e )

sensor hamess
connector \

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

SEF548P

SEFB30F,

Refer to "COMPONENT INSPECTION"
below.

OK

v

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 hamess connector and
retest,

4

INSPECTION END

COMPONENT INSPECTION
EGR temperature sensor

CHECK POWER SUPPLY. NG | Repair hamess or connec-
1. Disconnect EGR temperature sensor " | tors.
Brake booster™ hamess connector.
! " || 2. Turn ignition switch “ON".
A Q 3. Check voltage between terminal @ and
\ ground with CONSULT or tester.
SEF270°| | voltage: Approximately 5V
B l oK
W DISCONNECT c .
AE: @ @ Cov) CHECK GROUND CIRCUIT. NG ['Check the following.
) 1. Tum ignition switch “OFF". | ® Joint connector-12
2. Check harness continuity between termi- ® Hamess for open or short
nal @ and engine ground. between ECM and EGR
Continuity should exist. temperature sensor
If CK, check hamess for short. # Hamess for open or short
- OK between A/T control unit
1 and EGR temperature
- sensor
SEF547P) If NG, repair harness or
E connector.
R DISCOMNECT
Eﬁj] CHECK COMPONENT NG [ Replace EGR temperature
(EGR temperature sensor}. "] sensor.

Check resistance change and resistance value at 100°C (212°F).

[ 3
increase.
Resistance: 100°C (212°F)
76.8 - 93.8 kQ

If NG, replace EGR temperature sensor.

EC-315

Resistance should decrease in response to temperature

485
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum cut vaive bypass valve 29
petuth i i

|—

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 vaive is a sclenoid 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
manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

Vacuum cut vaive bypass valve

EVAP shut valve\

EVAFP control system pressure sensor

I%_l

EVAP canister
purge controf
solencid valve

e

Fuel tank

valve

EVAP canister
vent control \$

1

EVAP canister
purge control valve

cut valve

EVAP canister
purge volume
control valve

SEF377Q

ECM TERMINALS AND REFERENCE VALUE

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

TER-
_ WIRE DATA
M':‘I\(IJAL COLOR ITEM CONDITION (OC voltage)
Vacuum cut valve bypass - o ST BATTERY VOLTAGE
120 OR/G valve II_gnltlon switch “ON ] (11 - 12v)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ....

Check tems

Code No. ) {Possible Cause)
P1441 A} An improper voltage signal is entered to ECM ® Hamess or connectors
0801 through vacuum cut valve bypass valve. {The vacuum cut valve bypass valve circuit is

properly.

B) Vacuum cut valve bypass valve does not operate

open or shorted.)
e Vacuurn cut valve bypass valve

& Vacuum cut valve bypass valve
& Vacuum cut valve

¢ Bypass hoses for clogging

# EVAP control system pressure sensor

486
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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.

3) Wait at least 5 seconds.
OR El
@ 1) Tum ignition switch “ON” and wait at least 5 seconds.
2) Select “MODE 7" with GST.
OR LG
1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Perform “Diagnostic Test Mode Il (Self-diagnostic .
EC

results)” with ECM.

e

cL

OVERALL FUNCTION CHECK MT

Procedure for malfunction B

1) Remove vacuum cut valve and vacuum cut valve bypass valve AT

as an assembly.
2) Apply vacuum to port @ and ensure that there is no suction

from port ®. EA
BATIERY 3) Apply vacuum to port ® and ensure that there is suction from
port ®.
4) Blow air in port ® and ensure that there is a resistance to flow
out of port ®.
5) Supply battery voltage to the terminal.
6) Blow air in port @ and ensure free flow out of port . BR
7) Blow air in port ® and ensure free flow out of port ®.
EVAP canister S‘T
side
»
;}D ®
RS
B
SEF530Q)
A
EL
ID3
EC-317
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Vailve (Cont’d)

IGNITION SWITCH ]
ON or START mmm : Detectable line for DTC
T e ; Non-detectable line for DTC
Refer to

10A EECS}EK EL-POWER.
(W/B)

F |

(E3TCD)

(F2)

L*_,
RAY
|£|
L;!;J

VAGUUM GUT
VALVE BYPASS
VALVE

y BT

e
BEEEEE @

]
e
o}

(E110)

o
5

2Ll

OR/G

[zl

CvBv

ECM (ECCS CONTROL MODULE)(F10%

Refer to last page (Foldout page).

-
wpm

—_
wlm

L [0iE E BEE

] [ ] B E 7|
M58,
GY

3[Ca]al5[6]7 @
1o|11|121a141516|

-
n
[

—4]|5]6]7
8[9 1011]121314]1516'

101]102]1631104] 1105]1 064107
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H.s.

Hr7| 11834190120 (121122123

MEC&86B
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE
Procedure for malfunction A

INSPECTION START

EC-319

&l
¥
CHECK POWER SUPPLY. NG | check the following. MA
1} Disconnect vacuum cut valve bypass ¢ Harness connectors
valve harness connector, &), @), E),
2) Tumn ignition switch “ON". e 10A fuse
3) Check voltage between terminal @ and e Harness for open or short EM
ground with CONSULT or tester. between vacuum cut
Voltage: Battery voltage valve bypass valve and
5 fuse LG
K If NG, repair harmess or
connectors.
u e .
® o CHECK OUTPUT SIGNAL CIRCUIT. . | Check the following.
1} Disconnect ECM hamess connector. "1 ® Harness connectors
. 2) Check hamess continuity between ECM (823, BN, BB}, (WD),
fw terminal and terminal (D . (wse) ,
Continuity should exist. # Harness for open or short CL
SEF674P If OK, check harness for short. between vacuum cut
m valve bypass valve and
(B] 0 ECM.
A DISCONNECT = DISCONNECT 1 1f NG, repair harness or M
L connectors.
HS. TS
|L_ECM __ o] CONNECTOR]| 1 CHECK COMPONENT NG | Replace vacuum cut valve AT
12 (Vacuum cut valve bypass valve). | bypass valve.
Refer to “COMPONENT INSPECTION”.
(See page EC-321) BA
G Q] oK
@) Disconnect and reconnect harness connec-
seFasoq| | tors in the circuit. Then retest.
\ Trouble is not fixed. BR
Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM hamess connector and 8T
retest.
v RS
INSPECTION END
BT
FIA
EL
B
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490

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE
Procedure for maifunction B

INSPECTION START

4

Perform "OVERALL FUNCTION CHECK",
EC-317.

OK

| Check EVAP purge line
" | hoses between EVAP can-

ister and fuel tank for ciog-

NG ging or disconnection.
4
CHECK COMPONENT NG | Replace malfunctioning
(Vacuum cut valve, vacuum cut valve "1 pans.
bypass valve).
Refer to “COMPONENT INSPECTION" on
next page.
OK
Y
NG

Check bypass hoses for clogging.

Repair or replace hoses.

lOK

Go to “TROUBLE DIAGNOSIS FOR DTC
PO450", "EVAP Cantrol System Pressure
Sensor”, EC-245.

OK

Y

INSPECTION END

EC-320
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SEF351Q;

Vacuum cut valve

EVAP canister
side

@ \od
L ]
Fuel tank side
©
©
SEF378Q

Vacuum Cut Valve Bypass Valve (Cont’d)

COMPONENT INSPECTION

Vacuum cut valve bypass vaive
Check air passage continuity.

e
12V direct current supply between terminals Yes MA
No supply No

if NG, replace vacuum cut vaive bypass vaive. EM
Vacuum cut valve
LG

Check vacuum cut valve as follows:

EC-321

Gl

1. Plug port © and (® with fingers.

2. Apply vacuum to port @ and ensure that there is no suction
from port (B.

3. Apply vacuum to port @ and ensure that there is suction from
port ®.

4. Blow air in port ® and ensure that there is a resistance to flow FE
out of port ®.

5. Open port © and .

6. Blow airin pert ® and ensure free flow out of port @©.

7. Blow air in port ® and ensure free flow out of port .

frr

AT

FA

BR

ST

RS

BT

HA

EL

)
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SYSTEM DESCRIPTION

Crankshaft position sensor {(POS)

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve

Engine speed

Mass air flow sensor

Amount of intake air

Engine coolant temperature sen-
sor

Engine coolant temperature

h 4

Ignition switch

Throttle position sensor

Start signal ECM
» (ECCS EVAP canister
control »| purge volume
module) control valve
Throttle position

Y

Front heated oxygen sensors

Density of oxygen in exhaust gas

h 4

Tank fuel temperature sensor

(Mixture ratio feedback signal)

Fuel temperature in fuel tank

Vehicle speed sensor

Vehicle speed

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
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
engine operates, the flow rate is proportionally regulated as the air flow increases.

COMPONENT DESCRIPTION

The EVAP canister purge volume control valve is operated by a
step motor for control of flow rate of fuel vapor from EVAP canis-
ter. This motor has four winding phases and is actuated by the
output pulse signal of ECM which turns ON and OFF two windings
each in sequence. Each time the valve opens or closes to change

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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Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e Specification data are reference values.

MONITCR ITEM

CONDITION

SPECIFICATION

PURG VOL C/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 @ (ECCS ground)} with a voltimeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
26 Y EVAP canister purge vol- | |ENgine is running. | 0 _‘0 av
o7 ume control valve idle speed ’
1o | GB EVAP canister purge vol- | {ENgine is running. | BATTERY VOLTAGE
118 LR ume control valve Idle speed (11 - 14V}
|Engine is running.|
I!gnilion switch “OFF"|
. 0-1Vv
For a few seconds after turning ignition switch
4 W/B ECCS relay (Self-shutoff} “"OFF”
|_lgnition switch “OFF”I
L BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 1av)
switch “OFF"
67 R - T BATTERY VOLTAGE
70 R Power supply for ECM [\gnition switch "ON (11 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Code No.

Malfuncticn is detected when ....

Check ltems
(Possible Cause)

P1445
1008

through the vaive.

shut off.

A) An improper voltage signal is entered to ECM .

B) The canister purge flow is detected during the L
specified driving conditions, 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-323

MA

EW

LG

ClL,

MT

AT

FA

BiR

8T

RS

493
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¥r MONITOR  ¥r NO FAIL

COOLAN TEMP/S

60°C

RECORD

SEF345Q)

494

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

OR
5F 1) Start engine and wait at least 3 seconds.
2) Select “MODE 7" with GST.

OR
1) Start engine and wait at least 3 seconds.
2) Turn ignition switch “OFF". Wait at least 5 seconds and
then turn "ON” again.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
resulis)” with ECM.
Procedure for malfunction B

1) Jack up drive wheels.

2) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

3) Start engine and warm it up until the engine coolant
temperature rises to 60 to 80°C (140 to 176°F), then
stop engine. (If the engine coolant temperature exceeds
the above range, stop engine and wait until the tem-
perature falls to within this range.)

4) Start engine and let it idle at least 70 seconds.

5) 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
Coolant temperature:
Less than 100°C (212°F)

OR

EC-324
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FUEL 8YS #1 OLDRIVE
FUEL SYS #2 OLDRIVE
CALC LOAD 24.3%
COOLANT TEMP 60°C
SHORT FT #1 -0.7%
LONG FT #1 0%
SHORT FT #2 0.8%
LONG FT #2 0%
ENGINE SPD TI37APM
VEHICLE SPD OMPH
IGN ADVANCE 9.0°
INTAKE AIR 25°C
SEF3460Q:

. '3 ' @

[ ECM__|O| CONNECTOR]]

59

L

S

®
0

N

SEF347Q

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

&

1)
2)

3)

4)

6)

Jack up drive wheels.
Turn ignition switch “ON” and select “MODE 1” mode
with GST.
Start engine and warm it up until the engine coolant
temperature rises to 60 to 80°C (140 to 176°F), then
stop engine. (If the engine coolant temperature exceeds
the above range, stop engine and wait until the tem-
perature falls to within this range.)
Start engine and let it idle 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
Coolant temperature:

Less than 100°C {(212°F)

Select “MODE 3” with GST.

1)
3)

4)

6)
7)

EC-325

OR

Jack up drive wheels.
Turn ignition switch “ON”.
Start engine and warm it up until the voltage between
ECM terminal 89 and ground drops to 1.2 - 1.9V, then
stop engine. (If the voltage drops below the above
range, stop engine and wait until the voltage rises to
within this range.)
Start engine and let it idle 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 8 and ground:

More than 0.8V _
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

Gl
MA
EM

LG
FE
Gl

i}

AT

BR

RS
BT
A

EL
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Evaporative Emission (EVAP) Canister Purgé
Volume Control Valve (Cont’d)

e  Detectabie line for DTC
BATTERY —  Non-detectable line for DTC
Refer to
EL-POWER.
7.5A
T
WiL
EVAP CANISTER PURGE
M!/L VOLUME CONTROL VALVE
I 2 I
JOINT
CONNECTOR-1 -
Aul[2]

E

L2
V\i’L V\i/l.
WL WL tel (a0 j[ad
£ | =
é 6|] SaY
}
wW/B R
é i
@S )

rm@m@)muo

-

Y G/B G /R

W/B
SS8OFF VB vB EQ:;P E%P E;.;zP E#\J;P

ECM (ECCS CONTROL MODULE)

noi B ARG AERR
THe EMne  ED® (D@
2121w 5] L \4is]e/ gy \&lel7l8/ B8R
101]102]103}104] |105}108]107}1 /23
108110111 112] [113}114] 115|116 EWBEEEEEME l10]
17[118[119]120| [121{1224123]124 iEiiiiD (19}

SEF2387

29 EC-326
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P T . 7 o
y Evaporative emission (EVAP) canister purge
\._ volume control val\je harness connector \r/ _

%

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

i
w DIECONRECT
4 A€
\ajsje/
|
- SEF578(Q)
B

@ DISCONNECT vv DISCONNECT
Wil
A& €
[ Ecm_ Jo]connecTon]| AR ED
8/

26 27 110 118 /\iJ_l. \

b5

Lol L

el |, [l |, el |, ol

;
GHECK POWER SUPPLY. NG | check the following.
1. Tumn ignition switch “OFF". e Harness or connectors
2. Disconnect EVAP canister purge vol- (Ei3) , (R8)
ume control valve hamess connector. s ECCS relay
3. Turn ignition switch "ON". & JOINT CONNECTOR-1
4. Check voltage between terminals @ ,
& and engine ground with CONSULT ® 7.5A fuse
or 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.
B ‘r [ Y]
CHECK OUTPUT SIGNAL CIRCUIT. 2] Repair hamess or connec-
1. Tumn ignition switch “OFF"". tors.
2. Disconnect ECM hamess connector.
3. Check harness continuity between
ECM terminal & and terminal @ ,
ECM terminal @ and terminal @ ,
ECM terminal (110) and terminal @,
ECM terminal {118) and terminal @ .
Continuity shouid exist.
If OK, check hamess for short.
OK
‘
CHECK COMPONENT NG, | replace EVAP control sys-
(EVAP control system pressure sensor). tem pressure sensor.
(For malfunction B) only.)
Refer to “COMPONENT INSPECTION" in
“TROUBLE DIAGNOSIS FOR DTC
P0450", EC-249.
OK
NG

CHECK COMPONENT

{EVAP canister purge volume control
valve).

Refer to “COMPONENT INSPECTION",
EC-333.

OK

h 4

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

SEF579Q

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

EC-327

h 4

Replace EVAP canister
purge volume conlrol
valve.

@l

=

LG

cL

MT

AT

FA

BR

ST
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HAEC

SEF3520)
W activetesT B [

PURG VOL CONT/V 205tep
======== MONITOR =======x

CKPS*RPM{PQS) Orpm

FR 02 MNTR-B2 LEAN

FR 02 MNTR-B1 LEAN

A/F ALPHA-B2 100%

A/F ALPHA-B1 100%

THRTL POS SEN 0.52v
IQulf UP || DWN |[lQd]

SEF4390

SEF763P

INA VY VT T
EVAP canister purge

volume control vaive .-

SEF381Q
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve {Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

2.

Disconnect EVAP canister purge volume control valve
hamess connector.
Check resistance between the following terminals.
terminal @ and terminals @, @
terminal ® and terminals @, ®
Resistance:

Approximately 300 [At 25°C (77°F)]
Reconnect EVAP canister purge volume control valve
harness connector. :
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON™.
Perform “PURG VOL CONT/A” in “ACTIVE TEST”
mode with CONSULT and ensure the EVAP canister
purge volume control valve shaft smoothly moves for-
ward and backward according to the valve opening.
If NG, replace the EVAP canister purge volume control
valve.

OR

Disconnect EVAP canister purge volume control valve
harness connector.

2. Check resistance between the following terminals.
terminal @ and terminails @, @
terminal & and terminals @ , ®
Resistance:

Approximately 30Q [At 25°C (77°F)]

3. Reconnect EVAP canister purge volume control valve
harness connector.

4. Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume confrol 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.

EC-328
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP control system pressure sensor
Vacuum cut valve bypass valve

EVAP shut valve—\

A

EVAP canister
purge control X

solenoid valve

G

EVAP canister
vent control
valve

purge control valve

{ ] ‘8\ L EVAP canister
Fue! tank vacuum
cut valve

EVAP canister
purge volume
control valve - SEF3770

@
WA
EM

LC

SYSTEM DESCRIPTION

In this evaporative emission (EVAP) control system, purge volume
is related to air intake volume and occurs during non-closed throttle &g
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 L
exposes the EVAP control system pressure sensor to 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, AT
‘lack of purge flow is indicated, and a fault is determined.

T

Diagnostic A
ion i Check ltems
Trout;llc; Code Maifunction is detected when ... (Possible Cause)
P1447 e EVAP control system does not operate properly. e EVAP canister purge volume control valve stuck
01l ® EVAP control system has a !eak in line between closed
intake manifold and EVAP conlrol system pressure e EVAP canister purge control valve stuck closed
Sensor. ¢ EVAP control system pressure sensor BRE
e Loose or disconnected rubber tube
e Obstructed rubber tube
e EVAP canister purge control solenocid valve
e Obstructed or bent rubber tube to MAP/BARO switch ~ §T
solenoid valve
& Cracked EVAP canister
® Absolute pressure sensor
& MAP/BARQ switch solenoid valve RS
BY
[l
EN
DX

EC-329
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¥t MONITOR ¥t NO FAIL [v]
CKPSeRPM (POS)  BOOrpm
COOLAN TEMP/S Bg°C
VHCL SPEED SE Okm/M
CLSD THL/P SW  OFF
B/FUEL SCHDL 1.4msec
PURG VOL CNV Ostep
EVAP SYS PRES 3.38V
VENT CONTN OFF
VCA BYPASS/V OFF

| RECORD

SEF382Q

B actverestT B [

PURG YOL CONTNV 20Step

======== MONITOR ======z==
CKPSsRPM(POS) 750rpm
VHCL SPEED SE Okmvh
B/FUEL SCHDL 1.4msec
EVAP SYS PRES 3.38V
PURG CONT SNV ON

[Qu][UP_ ][ DWN J[Qd]

SEF533Q

]l_ ECM JO[ cowm—:cmlﬂl

SEF383Q

500

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the
EVAP control system purge flow monitoring. During this check, a
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 valve at
idle speed.
5) Select “PURG VOL CONT/" in “ACTIVE TEST” mode
with CONSULT and set “PURG VOL CONT/N” to 20
steps by touching “DWN" and “Qd".
6) 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 position 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 €2 (EVAP con-
trol system pressure sensor signal} and @3 (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 wheei: 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-330
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EVAP canister purgE\

volume control valve

SEF3810QY

[ o,
h

% 4
)}[@\g& \ X\

@

=

N

h
Intake manifoldZ
collector

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

“EVAP canister purge
control solenoid valve

NN

NN

O\

SEF435Q

T

T~

control valve

SN2 NS

N U,
R\Intake mandoid collector

EVAP canister purge ———=

= 0 ML SEF392Q

'E’\}AF' ‘cont:'of‘éy'sierﬁ
pressure sensor \

B

N
~Rear left tire
{f

T
W,

SEF393Q

Absolute pressure

sensor /\\\\

(Gl
- h J
CHECK EVAP CANISTER. NG | Reptace EVAP canister. MA
Check EVAP canister for cracks. "
OK
k 4 EM
CHECK EVAP PURGE UINE. NG | Repair it.
Check EVAP purge line for improper con-
nection. Le
Refer to "EVAPORATIVE EMISSION
SYSTEM".
(See page EC-23.)
OK
:
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge volume control purge volume contro!
vaive). valve.
Refer to "COMPONENT INSPECTION". CL
(See page EC-333.)
OK
E] h 4 MT
CHECK COMPONENT NG | Replace EVAP canister
{EVAP canister purge control solenoid purge contro! solenoid AT
valve}. valve.
Refer to "COMPONENT INSPECTION".
(See page EC-334.)
FA
OK
Y
CHECK COMPONENT NG_ Replace EVAP canister
(EVAP canister purge control valve). purge control valve.
Aefer to "COMPONENT INSPECTION".
(See page EC-334.) B
OK
D) ST
CHECK COMPONENT NG_ Replace EVAP control sys-
(EVAP control system pressure sensor). tem pressure sensor.
Refer to "COMPONENT INSPECTION". {;Dag
(See page EC-334.)
OK
BT
CHECK COMPONENT NG.; Replace absolute pressure
(Absolute pressure sensor). Sensor. A
Refer to "COMPONENT INSPECTION".
(See page EC-335.)
+OK EL
®
iDX
EC-331

501
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Evaporative Emission (EVAP) Control System
Purge Fiow Monitoring (Cont’d)

@
l
CHECK COMPONENT NG | Replace MAP/BARO

(MAP/BARQ switch solenoid valve).
Refer to “COMPONENT INSPECTION".

(See page EC-335.)

N~ T 77 rrr
Fuel tube MAP/BARO switch
_’ N solenoid vaive’
/
—— Z ‘f
N )
W i
_BPR
EVAP canister purge
control solenoid valve \
Resonator
""" __ SEF532QA

502

OK

A 4

switch solenoid vaive.

CHECK EVAP PURGE LINE.
Visually check EVAP purge line (pipe and
rubber tube) for evidence of leaks.

NG

b4

OK
4

Clean EVAP purge line (pipe and rubber
tube) using air blower.

i

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.

X

INSPECTION END

EC-332

Replace it.
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

E‘{} COMPONENT INSPECTION

EVAP canister purge volume control valve

- 1. Disconnect EVAP canister purge volume control valve
hamess connector.

2. Check resistance between the following terminals.

terminal @ and terminals @, @ A
[Q] terminal & and terminals @, ®

- Resistance: Bl

Approximately 30Q [At 25°C (77°F)]

3. Reconnect EVAP canister purge volume control valve
g [ harness connector. LG
= TS Eéj] 4. Remove EVAP canister purge volume control valve
61514 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. Tum ignition switch “ON". FE
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.

€l

B activetestT B If NG, replace the EVAP canister purge volume control [y
valve.
PURG VOL CONT/V  20Step OR
1. Disconnect EVAP canister purge volume control valve AT
zz—zzzzmoz MONITOR =s=====x harmess nnector
CKPS*RPM(POS) orpm a connector. . :
EE 8% m;g-gg LEAN 2. Check resistance between the following terminals.
AT ALPHARS LEAN,, terminal @ and terminals @ , @ EA
A/F ALPHA-B1 100% terminal & and terminals @ , &
THRTL POS SEN 0.52V Resistance:
[Quf UP [i DWN |lQdj Approximately 30Q [At 25°C (77°F)]
SEF430Q 3. Reconnect EVAP canister purge volume control valve

harness connector.

4. Remove EVAP canister purge volume control valve BR
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol- ST
ume control valve harness connector should remain
connected.)

5. Turn ignition switch “ON” and “OFF” and ensure the RS
EVAP canister purge volume control valve shaft
smoothly moves forward and backward according to the

ignition switch position. BT
SEF763P If NG, replace the EVAP canister purge volume control
valve.
NIRRT HIA
| EVAP canister purge
volume control valve
ElL
IBX
SEF381Q
EC-333

503
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EVAP canister purge
control valve

SEF312Q

EVAF control system—

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

EVAP canister purge control valve

Check EVAP canister purge control valve as follows:

1. Blow air in port &, (8 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 (8.

EVAP canister purge control solenoid valve
Check air passage continuity.

Condition

Air passage
continuity
between &) and

Air passage
coentinuity
between @& and ©

12V direct current supply
between terminals

Yes

Neo

Yes

No supply No

If NG, replace solenoid valve.

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor from bracket

with its harness connector connected.
2. Remove hose from EVAP control system pressure sensor.

pressure Sensor

SEF413Q

504

3. Apply vacuum and pressure to EVAP control system pressure
sensor with pump as shown in figure,
4. Check output voltage between terminal @ and engine ground.

Pressure (Relative to atmospheric pressure)

Voltage (V)

+4.0 kPa (+30 mmHg, +1.18 inHg)

Approximately 4.6

Approximately 0.5

-9.3 kPa (-70 mmHg, ~2.76 inHg)

5. If NG, replace EVAP control system pressure sensor.

EC-334
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@m@

Absolute pressure
sensor

SEF413QA

M activetest B [

MAP/BARO SW/V MAP
======== MONITOR ===c==z===x
CKPSsRPM(POS) 737ipm
MAP/BARO SW/NV MAP
ABSOL PRES/SE 1.3v

[ BARO |NNILYEN

B acnivetest B [
MAP/BARO SWN Baro
—==c==== MONITOR =cz======
CKPSeRPM(POS) 737rpm
MAP/BARO SWN BARO
ABSOL PRES/SE 4.3V

BARO MAP

SEF441Q

BATTERY

MEC4888

Evaporative Emission (EVAP) Control System

Purge Flow 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. @l
3. Apply vacuum and pressure to absolute pressure sensor as
4

shown in figure.

Check output voltage between terminal @ and engine ground. [MA

Prassure {Absolute pressura)

Voltage (V}

106.6 kPa (800 mmHg, 31.50 inHg)

Approximately 4.6 el

13.3 kPa (160 mmHg, 3.94 inHg)

Approximately 0.5

5. K NG, replace absolute pressure sensor.

LC

GL
MAP/BARO switch solenoid valve MT
1. Start engine and warm It up sufficiently.
2. Perform “MAP/BARO SW/N" in “ACTIVE TEST” mode
with CONSULT. AT
3. Make sure of the following.
e When selecting “MAP”, “ABSOL PRES/SE” indi-
cates approximately 1.3V. BA
e When selecting “BARC”, “ABSOL PRES/SE” indi-
cates approximately 4.3V.
4. [If NG, replace solenoid valve.
OR
@ 1. Remove MAP/BARO switch solenoid vaive.
2. Check air passage continuity. BR
Air passage Air passage
Condition cantinuity continuity 8T
between @ and between @ and ©
12V direct current supply
between teminals @@ Yes No RS
and @
No supply No Yes BT
3. If NG, replace solenoid valve.
A
=8
IDX

EC-335
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TROUBLE DIAGNOSIS FOR DTC P1605

COMPONENT DESCRIPTION
The malfunction information related to A/T (Automatic Transaxle) is transferred through the line (circuit) from
AST 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.

A/T Diagnosis Communication Line

ECM TERMINALS AND REFERENCE VALUE

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

TER-

WIRE DATA
M'LhéAL COLOR ITEM CONDITION (DC voltage)
) L {Ignition switch "ON"|
6 R A/T diagnosis signal — - 0.5- 3.0V
|Engine is running |

ON BOARD DIAGNOSIS LOGIC

Diagnostic

Trouble Malfunction is detected when ... Ch(?Ck Items
(Possible Cause)

Code No.
P1605 ® Signal from AT control units is not entered to ECM. ® Hamess or connectors
0804 {The communication line circuit between ECM and A/T

control unit is open or shorted.)
e AT control unit

506

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
1) Turn ignition switch “"ON”.
2) Select “DATA MONITOR” mode with CONSULT.

3)

Wait at least 40 seconds or siart engine and wait at

least 40 seconds.
OR

= 1)
) o)

3)

Turn ignition switch “ON”.
Wait at least 40 seconds or start engine and wait at
least 40 seconds.
Select "MODE 7" with GST.
OR

& 3

3)
4)

Turn ignition switch “ON".

Wait at least 40 seconds or start engine and wait at
least 40 seconds.

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

Perform "Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

EC-336



TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (Cont’d)

EC-ATDIAG-01
AT
CONTROL
UNIT
F103
OBD2 @Gl
I—I%‘[—] e : Detectable line for DTC
il we———: Non-detectable line for DTG MA
=i
LG
CL
M
AT
EA
Gl
[v] ECM BR
ATCK (Foes
VODULE)
F101 ST
RS
— B
HEERIEESHEERE X =¥ o P o PR A RR EAN SR CR iR
BAEABIEEEETZRE @ ol Tiaaga0 [relsldaaniacla T H.S.

- HA
101]102]10at104] [108]106f107]108 EL
10e{110]1sk112) [11afnaf15]ne
117]118]119] 120 [121]122]123]124 19X

MEC0938

EC-337 507



TROUBLE DIAGNOSIS FOR DTC P1605

Glove box/k

connector

A/T Diagnosis Communication Line (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Selector lever

(-
A/T control
unit harness
connector '
SEF527Q)
=
[Carr-conm_Jof connecTor]|
[r ECM ia'[ CONNECTOMI I-I.S.
=) & DISCONNECT
€&
DISCONNECT

€ 2

%)

y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector
and A/T control unit hamess connector.

3. Check harness continuity between ECM
terminal ® and terminal @. '
Continuity should exist.
If OK, check hamess for short.

NG

OK

¥

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

Trouble is not fixed.

A

Check ECM and A/T controf unit pin termi-
nals for damage or the connection of ECM
and A/T control unit harness conneactors.
Reconnect ECM and A/T control unit har-
ness connectors and retest.

A

INSPECTION END

SEF567P|

508

EC-338

Repair harness cor connec-
tors.




TROUBLE DIAGNOSIS FOR DTC P1900

QOverheat

NOTE: Since this diagnosis does not meet P1800 of SAE J2012, it is indicated only by CONSULT.
SYSTEM DESCRIPTION

Vehicle speed sensor

Vehicle speed

Engine coolant temperature sensor

Engine coolant {emperature

Air conditioner switch

Air conditioner “ON" signal

ECM
(ECCS
control
module)

A

»| Cooling fan
relay(s)

EM

conditioner ON signal. The control system has 3-step control [HIGH/LOW/OFF].

LC

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature and air .
EC

Operation o
Air conditioner switch is "OFF". Air conditioner switch is “ON".
SE st
& — 105 {221) 7 =~ 105 (221)
‘g.g.) 29 [ ] Cooling fans do ClL.
E 100 (212) /////// E 100 (212} not operate.
€ 95 (203) é £ 95 (203) [777]: Cooling fans operate WIT
g g at "Low” speed.
o | , e 7, : C(:T'Tgh[ans ozerate
© 20 80 5 20 80 at “High” speed.
2 G2y (50) £ (12)  (50) AT
Vehicle speed km/h (MPH) Vehicle speed km/h {(MPH)
SEF652T
FA

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL | . o ITEM CONDITION (DC voltage)
NO. 9 BR
[Engine is running. | BATTERY VOLTAGE
; : - 11 - 14V i3
13 LG Cooling fan relay (High) Cooling fan is not operating. { ) ST
14 LG/R Cooling fan relay {Low) IEngine S running.|
o-1v @S
Cooling fan is operating.
0 - 5.0V
59 ¥ Engine coolant tempera- Eraine s 1ammin Output voltage varies with [
tute sensor l 9 g., engine coolant tempera-
ture.
RA
EL
()4

EC-339

509



- TROUBLE DIAGNOSIS FOR DTC P1900

Overheat (Cont’d)

ON BOARD DIAGNOSIS LOGIC
if the cooling fan or another component in the cooling system maifunctions, the engine coolant temperature

will rise.

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is

indicated.

Diagnostic trouble
code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

OVERHEAT (P1900)
0208

® Engine cooclant reaches an abnormally high termpera-

ture.

@ Harness or connectors
{The cooling fan circuit is open or shorted.)
® Cooling fan
e Radiator hose
¢ Radiator
e Radiator cap
® Water pump
@ Thermostat
For more information, refer to “MAIN 12
CAUSES OF OVERHEATING”, (EC-350).

CAUTION:

When a malfunction is indicated, be sure to replace the cooclant following the procedure in the MA

section (“Changing Engine Coolant”, “ENGINE MAINTENANCE”). Also, replace the engine oil.

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like pour-
ing coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA section
(“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”).

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

510
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TROUBLE DIAGNOSIS FOR DTC P1900

Overheat (Cont’d)

OVERALL FUNCTION CHECK

WARNING:

Never remove the radiator cap when the engine is hot. Serious

burns could be caused by high pressure fluid escaping from

the radiator. Gl

’ Wrap a thick cloth around cap. Carefully remove the cap by

IOK turning it a quarter turn to allow built-up pressure to escape.
Then turn the cap all the way off. MA

1) Check the coolant level in the reservoir tank and radiator.

Allow engine to cool before checking coolant level.
AECB40 If the coolant level in the reservoir tank and/or radiator is below [EM

the proper range, skip the following steps and go to “DIAG-

NOSTIC PROCEDURE", EC-344
AC T , -
macTvETEST M [ ] 2) Confirm whether customer fifled the coolant or not. If customer G
cooLing Fan OFF filled the cootant, skip the following steps and go to “DIAG-
NOSTIC PROCEDURE”, EC-344,
= == MONITOR === 3) Tumn ignition switch “ON". EC
o 4) Perform “COOLING FAN” in “ACTIVE TEST" mode
COOLAN TEMP/S  88°C with CONSULT (LOW speed and HI speed). s
OR

" @ 3) Start engine.
_H—l Be careful not to overheat engine.
[_Hl LOW ﬂa 4) Set temperature control fever to full cold position. CL

M 5} Turn air conditioner switch “ON”.
! 6) Turn blower fan switch “ON".
e / Caoling fan 7) Run engine at idle for a few minutes with air conditioner M7
operating.
Be careful not to overheat engine. AT

B) Make sure that cooling fan operates at low speed.
9) Turn ignition switch “OFF”.
10) Turn air conditioner switch and blower fan switch A

“OFF™.
11) Disconnect engine coolant temperature sensor harness
@ . connector.
12) Connect 150Q resistor to engine coolant temperature
SEC1638A sensor harness connector.
13) Restart engine and make sure that cooling fan operates IR
Cooling fan at higher speed than low speed.
Engine coolant Be careful not to overheat engine.
femperature sensor ST{'

hamess connactor

ST € is

15011 resistor
BT

MECA758|

A

EL

EC-341
511
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Overheat (Cont’d)

IGNITION SWITCH
ON or START BATTERY
108 | FUSE % Refer to EL-POWER.
(/B)
H WL
[Lietd;
GIY

JOINT
CONNECTOR-1

EC-COOL/F-01

I : Detactabls line for DTC
e : Non-detectable line for DTC

-

crYaR>

+ Next page

1}WIB—WJB

I}wm—wm@

JOINT
CONNECTOR-3

gl
ol Tl [E KR Ji o>
K
LG.’FI LG LG
m i n
|| 3 Il
OFF | rripLE-
. PRESSURE
ON/ SWITCH
¢
T
B
|14| |1a| ]
RFRL RFRH .j
B B
A A
ECM (ECCS CONTROL MODULE) (FioT) E30
Refer to last page (Foldout pags).
— (E117)
ul ] I n ) | -
HE HHHED ADED ENOED  CREINGED
zl2i2|w pliltley 34/ 78 5] T \5]6[7]8/ Br
l.
101]102{103}104 fr05]108]107]108 25
Hog{110{111]112] [113[114]115]115 32 Fiod W
17]t18|119]120] [121[122{123]1 24 43 GY HS.

EC-342

SEF240T



TROUBLE DIAGNOSIS FOR DTC P1900
Overheat (Cont’d)

aaTTERY EC-COOL/F-02

30A Refer to EL-POWER,

]|
V\#G m  Detectable line for DTC
WiG ——  Non-detectable line for DTC
] W
JOINT 2} WG
CONNECTOR-2 EM
_T_] WG
.

COOLING COOLING
FAN FAN
RELAY-2 RELAY.3
Preceding page <
@LG‘M F
Ee——
- _ CL.
@LG
e
<Emwe M7
-
@w;s
I AT
T A
COOLING [L COOLING
FAN FAN
MOTOR-1 MOTOR-2
RA
I BR
_ 8§r
BS
BT
u S v Hz]
HUUED UDNED, ED [B7] G E9
2]221w \3[4/ G¥ ’ Gy 3l6] BR BR A
EL
824

SEF241T

EC-343
513



TROUBLE DIAGNOSIS FOR DTC P1900

Overheat (Cont’d)

SEF590P

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

Hl COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STCP

EVERY 3 SECONDS ?

CHECK COOLING FAN LOW SPEED

OPERATION.

1. Disconnect cooling fan relay-2 and cool-
ing fan relay-3.

2.

3.

TJumn ignition switch “ON".
Perform “COOLING FAN
CIRCUIT” in "FUNCTION TEST”
mode with CONSULT.

OR

NG

2.
3.

Turn ignition switch “ON".
Petform "COOLING FAN” in
"ACTIVE TEST” mode with
CONSULT.

_next ]I NO Ji YES

MEF311F|

BACTIVETESTR [ ]
coolING Fan OFF
=== MONITOR == = =

COOLAN TEMP/S 88°C

SO,

OR

. Start engine.
. Set temperature lever at full cold

position.

. Tum air conditioner switch “ON".
. Tum blower fan switch "ON".
. Run engine at idle for a few min-

utes with air conditioner operat-
ing.

. Make sure that cooling fan oper-

ates at low speed.

EF313F|

8

Cooling fan
=3 /_
7

514

J,OK
®

EC-344

Check cooling fan low

"1 speed control circuit.

(Go to| PROCEDURE A|)




TROUBLE DIAGNOSIS FOR DTC P1900

B COOLING FAN CIRCUIT R
DOES
COOLING FAN .
ROTATE AND STCP
EVERY 3 SECONDS ?

Lnext | NO Jf YES

MEF311F

Overheat (Cont’d)
®

o l

CHECK COOLING FAN HIGH SPEED
OPERATION.
1. Turn ignition switch "OFF".
2. Reconnect cooling fan relay-2 and cool-
ing fan refay-3.
3. Disconnect cooling fan relay-1.
4. Tum ignition switch "ON".

5. Perform "COOLING FAN
CIRCUIT" in "FUNCTION TEST”
mode with CONSULT.

OR

NG

BACIVETESTR [ ]
cooLing Fan OFF

— N —

= = = MONITO

COOLAN TEMP/S 88°C

ly
!:J“'LT_II Low | IBE

MEF314F;
E /— Cooling fan
===:¥ Engine coolant
) temperature sensor
harmess connector
&
150142 resistor
MEC4758B
Cooling fan Cooling fan
relay— relay—
'l
Gé} s EED 15 Eé}
l_
2 1]

MEC473B|

4. Tum ignition switch “ON".
5. Perform “COOLING FAN" in
"ACTIVE TEST” mode with
CONSLULT.
OR

[

. Turn air conditioner switch and

blower fan switch "OFF".

5. Disconnect engine coolant tem-
perature sensor harness conhec-
tor.

6. Connect 1500 resistor to engine
coolant temperature sensor har-
ness connector.

7. Restart engine and make sure

that cooling fan operates at

higher speed than low speed.

OK

Check cooling fan high
speed control circuit.

(Go to| PROCEDURE BJ.)

€l

A

EM

LG

€L

AT

CHECK HARNESS CONTINUITY
BETWEEN COOQOLING FAN RELAYS-2, 3
AND GRQUND,

1. Tumn 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 @ and terminal @ , terminal @ and
body ground.

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

NG

0K

¥

Check the following.

e Joint connector-3 (EiD)

® Hamess for open or short
between coaling fan
relays-2, 3 and triple-
pressure switch

e Hamess for open or short
between triple-pressure
switch and body ground

If NG, repair harmess or

connectors.

FA

ST

CHECK COMPONENT

(Triple-pressure switch).

Refar to HA section (“Electrical Compo-
nents Inspection”, “TROUBLE
DIAGNOSES”),

NG

¥OK

(Go to EC-349.}

EC-345

.| Replace triple-pressure

switch,

RS

BT

515



~ TROUBLE DIAGNOSIS FOR DTC P1900

DISCONNECT

AN R A
Cooling fan motor

harness connactor-

SEF506F|

46 4E HE

[2

o

Cooling fan | Cooling fan
motor-2 motor-1
SEF778P

e e
Z4€ A€

Cooling fan @ Cooling fan
moftor-1 4/ motor-2

[Q]

E

SEF779P

m DISCONNECT ey DISCONNECT
1)
1€ M€
11—

[}

e 9 CONNECTOR |
t4

1]

[on

(2]

-

&

-

SEF780P

516

Overheat (Cont’d)

PROCEDURE A

INSPECTION START

D] il

CHECK POWER SUPPLY.

1. Turn ignition switch "OFF".

2. Disconnect cooling fan relay-1.

3. Tum ignition switch “ON".

4. Check voltage between terminals M, @
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

Check the following.

OK

A4

® 10A fuse

® 30A fusible links

o Hamess for open or short
between cooling fan
relay-1 and fuse

® Harmess for open or short
between cooling fan
relay-1 and battery

H NG, repair hamess or

connectors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect cooling fan motor-1 harness
connector and cooling fan motor-2 har-
ness connector.

3. Check hamess continuity between

terminal ® and terminal @ , termi-

nal ® and terminal @) .

Continuity should exist.

If OK, check hamess for shont.

Check hamess continuity hetween

terminal @ and body ground.

Continuity should exist.

If OK, check harness for short.

@ 4

NG

Check the following.

OK

) 4

> o Joint connector-1

e Hamess for open or short
between cooling fan
relay-1 and cooling fan
motors

If NG, repair harness or

connectors.

CHECK QUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check hamess continuity between ECM
terminal @ and terminal & .
Continuity should exist.

If OK, check harness for short.

NG

Check the following.

OK

Y

" ® Harness connectors

), ED

e Harmess for open or short
between cooling fan
refay-1 and ECM

If NG, repair harness or

conneclors.

CHECK COMPONENT
(Cooling fan relay-1).
Refer to “COMPONENT INSPECTION”,

NG

EC-351.
lOK
®©

EC-346

Replace cooling fan relay.




TROUBLE DIAGNOSIS FOR DTC P1900

Overheat (Cont’d)
®

'

CHECK COMPONENT

(Cocling fan motors).

Refer to "COMPONENT INSPECTION",
EC-351.

NG

JOK

Disconnect and reconnect harmess 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.

Y

INSPECTICGN END

SEF590P|

PROCEDURE B

INSPECTION START

¥

h 4

Replace cooling fan motors,

T DISCONNECT
| ,
A€
[6]3
715
[2] 1
Cooling fan
relay-2
AE
[715]
Hal
Cooling fan
relay-3

@ &

E3x

SEF781P

CHECK POWER SUPPLY.

1. Tumn ignition switch “OFF".

2. Disconnect cocling fan relay-2 and cool-
ing fan relay-3.

3. Turn ignition switch “ON".

4. Check voltage between cocling fan
relay-3 terminals D, @ and ground,
and between cooling fan relay-2 termi-
nals @M, @ and ground with CONSULT
or tester.

Voliage: Battery voltage

NG

lOK

0]

EC-347

A4

Check the following.
® Joint connector-2
E10

® 30A fusible links

o Hamess for open or short
between cocling fan
relay-2, 3 and fuse

e Hamess for open or short
between cooling fan
relay-2, 3 and battery

If NG, repair harness or

connectors.

517

VA

=N

LG

CL

MY

AT

FA

BR

ST

RS

A

EL

DX
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[ ]
E"""é Cooling E‘"@

fan j

r relay-2
Hi il
3[e/
‘ Cooling fan

motor-1
harness
connector

[Q]

G

SEF782PA

DISCONNECT

A€

%2
Cooling fan

motor-2
harness
connector

&

SEF783PA
o DISCONNECT n DISCONNELT
H.S_ &j 15
—t _ E
[__Ecn K comector])  Lrlel

13

SEF125P

518

Overheat (Cont’d)
®

l

CHECK GRCUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect cooling fan motor-1 harness
connector and cooling fan motor-2 har-
ness conhnector.

II 3. Check hamess continuity between
terminal & and terminal @ ,
terminal @ and terminal 3@ ,
terminal (@ and body ground.
Continuity should exist.

i OK, check harness for shor.

. Check harness continuity between
terminal & and terminal @ ,
terminal ® and terminal @,
terminal @ and body ground.
Continuity shouid exist.

If OK, check hamess for short.

NG

OK

. | Repair haress or connec-
"| tors.

CHECK QUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM hamess connector.

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

If OK, check hamess for shor.

NG

OK

Y

Check the following.

e Harness connectors
GONGD,

& Joint connector-3
ED

# Hamess for open or short
between coaqling fan
relay-2, 3 and ECM

It NG, repair harness or

connectors.

CHECK COMPONENT NG | Replace cooling fan relays.
(Coaling fan relay-2, 3). g
Refer to “COMPONENT INSPECTION”,
EC-351.
OK
Y
NG

CHECK COMPONENTS
{Cooling fan motors).
Refer to “COMPONENT INSPECTION",

A 4

EGC-351.
l oK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

Trouble is not fixed.

3

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

L 4

INSPECTION END

EC-348

Replace cooling fan motors.
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Overheat (Cont’d)

!
CHECK COOCLING SYSTEM FOR LEAK. | Check the following for
Apply pressure to the cooling system with "] leak. @H
a tester, and check if the pressure drops, ® Hose
e Radiator

Testing pressure:

& Water pump
(Refer to “Water Pump” in VA
LC section.}

157 kPa (1.6 kg/fcm?, 23 psi)
Pressure shouid not drop.
CAUTION:
Higher than the specified pressure may
cause radiator damage. EM

OK
v

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)

Y

CHECK THERMOSTAT. NG‘ Replace thermostat
1. Check valve seating condition at normal

room temperatures.

It should seat tightly. CL
2. Check valve opening temperature and
maximum valive lift.

Valve opening temperature: M

76.5°C (170°F) [standard]

Maximum valve Jift:

EG17650301
(J33984-A)

NG‘ Replace radiator cap. LG

OK

A

SLC755A

100 mm/90°C

(3.94 inf194°F) AT
3. Check if valve is closed at 5°C (9°F)

below valve opening temperature.
For details, refer to “Thermmostat” in LC -
section,
¢OK
NG

y

Check engine coolant femperature sensor. Replace engine coolant
SLO343 | Refer to "COMPONENT INSPECTION™, termperature sensor.

EC-125.
B
‘L OK :

If the cause can not be isolated, go to
“MAIN 12 CAUSES OF ST
OVERMEATING", EC-350.

v RS
INSPECTION END

Perform FINAL CHECK by the following procedure after repair BT

is completed. _

1. Warm up engine. Run the vehicle at least 20 minutes. Pay [4a
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high
temperature, another part may be malfunctioning. EL

2. Stop vehicle and let engine idle. Check the intake and exhaust
systems for leaks by listening for noise or visually inspecting
the components. 1

3. Allow engine to cool and visually check for oil and coolant DX
leaks. Then, perform “OVERALL FUNCTION CHECK".

EC-349 510
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Overheat (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Refere.noe page

Engine Step Inspection item Equipment Standard
OFF 1 ® Biocked radiator e Visual No blocking —
* Blocked condenser
e Blocked radiator grille
e Blocked bumper
2 » Coolant mixture e Coalant tester 50 - 50% coolant mixture |See "RECOMMENDED
FLUIDS AND
LUBRICANTS" in MA
section
3 ¢ Coolant level ® Visual Coolant up to MAX ievel | See “Changing Engine
in reserveir tank and Coolant”, "ENGINE
radiator filler neck MAINTENANCE" in MA
section
4 e Radiator cap e Pressure tester 78 - 98 kPa See “System Check”
{0.8 - 1.0 kg/cm?, 11 - 14 { "ENGINE COOLING
psi) 59 - 98 kPa SYSTEM” in LC section
(0.6 - 1.0 kg/cm?, 9 - 14
psi) (Limit)
ON*? 5 e Coolant leaks ® Visual No leaks See "System Check”
"ENGINE COCLING
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 e Cooling fan ® CONSULT Operating See "TROUBLE DIAG-
NOSIS FOR DTC 1308"
(EC-339)
OFF 8 e Combustion gas leak | ® Color checker chemical | Negative -
tester 4 Gas analyzer
ON*3 9 e Coolant temperature ® Visual Gauge less than 3/4 —
gauge when driving
e Coolant overflow to res- | & Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, "ENGINE
MAINTENANCE” in MA
section
OFF** 10 o Coolant return from res- | ® Visual Should be initial level in | See “ENGINE
ervoir tank to radiator reservoir tank MAINTENANCE" in MA
section
OFF 1 # Cylinder head * Straight gauge feeler 0.1rmm {0.004 in) Maxi- See “Inspection”, “"CYL-
gauge mum distortion (warping) {INDER HEAD" in EM
‘ section
12 ¢ Cylinder block and pis- | e Visual No scuffing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK” in EM
section

*1: Tum the ignition switch ON.
*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.

*4: Atter 60 minutes of cool down time.
For more information, refer to “OVERHEATING CAUSE ANALYSIS" in LC section.

520
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TROUBLE DIAGNOSIS FOR DTC P1900
Overheat (Cont’d)

COMPONENT INSPECTION
= Cooling fan relay-1
O
Check continuity between terminals @ and & .
! 5 Conditions Continuity c
[2 1 12V direct current supply between terminals () Y
=5 and 3 o8 WA
No current supply No
SEF684P| EM
Cooling fan relays-2 and -3
Check continuity between terminais @ and ® , ® and @ . LG
5 o :
== ] Conditions Continuity
12V direct current supply between Yes
3 P terminals @ and @
~— 7|5 No current supply No
6l3
If NG, replace relay.
SEC202B, ©L
Cooling fan motors-1 and -2 MIT
Cooling fan motor-1 1. Disconnect cooling fan motor harness connectors.
harness conneclor 2. Supply cooling fan motor terminals with battery voltage and
check operation. AT
Cooling fan motor-2
harness connector Terminals
Speed : EA
OISCONNELT (®) (@)
% ED Cooiing fan Low @ @
motor-1 High 2.0 ®.®
SEF573Q)
Cooling fan Low @ @
motar-2 High @, @ 3@ BR
Cooling fan motor should operate. 8T
If NG, replace cooling fan motor.
RS
BT
HA
EL
ID¥

EC-351
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

522

Injector
BATTERY EC-INJECT-01
| |
30A Refer to EL-POWER.
wiPU
1 IS Detectable line for DTC
Wf.PU wmewne : Non-detectable line for DTC
jul
OFF START [IGNITION
SWITCH
(E109)
FUSE BLOCK (/8] AcC®- 40,
{Refer to EL-POWER.) [3]
=
Bl en
¥
=2
D
| }
? o o
R
|_L||$] Fid
LR GED)
I
® ®
] i |
B a A R B R
[l =1 =1 Iz =1 =1
INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR
1 NO.3 NO.5 NQ.2 NO.4 NO.B
é F132 é é é é F21
KR KR G ] 5] Ci
RiB n,iv u:v R/G B/OR PU/R
it & 1
(Ee3t - - - === - {2 L
B o
RiB RY Lw R/G B/OR PU/R
[Froz]l [o4] [108] [Foo]l [l [fis)l
INJ#1 INJ#3 INJ#E INJ#2 INJ#4 INJ#6 | ECM (ECCS
CONTROL MODULE)
Refer to lasl page (Foldout page}.
\;23‘;/ @ @ @ @ 6@ 6D
GY B B B B B B
1B El ENYGR B HE (Grs
\s]8]718/F 2{4 ?
I 1
101f102}103]104| |105]108{107]108)
10at110] 11| 112] [113]114f115}116
17| 11af1sefr2of [121]122]123]124

SEF2427



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)
Terminal 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
Nozzle energized. The energized coil pulls the needle valve back and
allows fuel to flow through the injector into the intake manifold. The g

[ amount of fuel injected depends upon the injection pulse duration.
H Pulse duration is the length of time the injector remains open. The
= ECM controls the injection pulse duration based on engine fuel pja
N needs.
eedle valve
: Coll
SEF506K ER
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
* Specification data are reference values. LG
MONITOR ITEM CONDITION SPECIFICATION
® Engine: After wamming up i}
INJ PULSE-B1 : ﬁgl_f,:::en N 2,000 rpm 1.9 - 2.8 msec. o

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a voltmeter. ©|L
TER-
WIRE DATA
M’:II\(.I)AL COLOR ITEM CONDITION (DC voltage) MT
102 RMB Injector No. 1 AT
104 R/Y Injector No. 3
106 | LW Injector No. 5 [Engine is running.] BATTERY VOLTAGE (54,
109 | R/G Injector No. 2 L Idle speed (11 -14v)
111 | B/IOR | Injector No. 4
113 PU/R Injector No. &
BR
§T
RS
HA
EL
12X

EC-353 £23



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

W activetesT® O

% %k % POWER BALANCE * % %
== MONITOR ========
CKPS= RPM (POS) B825rpm
MAS AIR/FL SE 1.53V
IACV-AACHN 20 step

L2_| (3144 resr

b

[5][6 ] [ ][ smar

SEF630P

injector (Cont’d)

INSPECTION START

v

CHECK OVERALL FUNCTION.
1. Start engine.

2. Perform “POWER BALANCE" in
"ACTIVE TEST” made with
CONSULT.

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

oK

INSPECTION END

Suitable tool

MEC703B

OR
2. Listen to each injector operating
sound.
Clicking noise should be
heard,

E L 4

NG

N NG

r-4 '

Injector harness
connector ”

CHECK POWER SUFPLY.

1. Stop engine.

2. Disconnect injector harness connectors
(left bank) and injector sub-harness con-
necter {right bank}.

3. Turn ignition switch “ON".

4. Check voltage between terminal @ (left
bank}, & (right bank) and ground with
CONSULT or tester.

Voltage: Battery voitage

NG

.| Check the following.

’E Ingdke/magfo}\?wor \
(2N
o (O { 5

injector sub-harness

connector( (\\)\ '

SEF266P)

& DISGONNECT

15.
Fi4
ARLT Q1D CREDED
s[s] 1/
Q
& O

SEF322Q

524

¥ OK
®

- EC-354

"| ® Harness connectors

G
e 10A fuse
If NG, repair harness or
connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector {(Cont’d)

[0

9

BANK}).

1. Remove intake maniold collector.

2. Disconnect injector sub-harness con-
nector.

3. Check harness continuity between ter-
minal & and terminal @ .

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

4. Check harness continuity between ter-
minal @ and terminals @, &, ® .
Continuity should exist.

If OK, check harness for short.

Q

, D)
1

SEF658P

DISCONNECT

ot &
D)
j-

SEF659P
Right bank
o . DISCONNECT
oﬁ> Gy
(GED)
(GEY
SEF323Q

lOK

EC-355

Left bank
DISCDNNECT @
Uﬁ'\m
DISCONNECT
| |0| CONNECTOH—" . CHECK OUTPUT SIGNAL CIRCUIT. NG I"Repair harness or connec-
108, 11, 13 - 1. Turn ignition switch “OFF". 7 1ors. Gl
—_— 0 2. Disconnect ECM harness connector.
3. Check harness continuity between the
- Fa1 following terminals and ECM terminals. MA
cﬁa Left bank: i
@ and (i), (01D,
Right bank:
SEF857P) ﬂ"g , ER
an .
. D and (106)
Right bank Continuity should exist. 1A
If OK, check harness for shart. LG
ﬁ DISCONNECT E DISCONNECT OK
HS. TS
. D) ,
o
|[[_Ecv__o]cawecror] @’gﬁ% FiD | [ cHECK POWER SUPPLY CIRGUITAND | %, [ Repair hamess or connec-
2 104 108 \ QUTPUT SIGNAL CIRCUIT (FOR RIGHT tors.

525



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

.

NG

CHECK COMPONENT Replace injector.

¥

{Injector).
Refer to “COMPONENT INSPECTION"
below.

K
iro

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.

\4
INSPECTION END

COMPONENT INSPECTION

Injector
1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14Q at 25°C (77°F)
If NG, replace injector.

SEF582P

526 EC-356



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
EC-S/SIG-01

Gl
IGNITION SWITCH
START
| .
r 754 | F Refer lo MIA
g BLGGK |EL-POWER.
(J4/B) s - Detectable line for BTC
|I";H]i m —; Non-detectable line for DTC M
BR/W
LG
BRW 5 GL
G
W G MT
AT
BA
BR/W BR
o]l
STSW ECM
ECCS
CoNTROL Sr
MGDULE)
RS
Refer to last page (Foldout page). Tr
Tele]al<._—>]5]6]716
910111213]14]15[1617181920 A
EL
101]roef03104] Fros]10ef107]
g 1ol nifiig] fiafia|ns F101 DX
EiIEREIREE TP H.S.

MECE758

EC-357 507



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B START SIGNAL CKT B
1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.
2. TOUCH START AND
START ENGINE
IMMEDIATELY
L ~next || START |
SEF191L
¥ MONITOR ¥ NO FAiL [
START SIGNAL OFF
CLSD TH/P SW ON
AR COND SIG OFF
PN POS| SW ON
RECORD J
SEF111P
[A]
COMNECT
[IED Hcomzcrmlj .
[
+ e—l
N
0 =
G
SEFt09P
ISCONNECT !JISCDNNECT
'l
I oA
] ECM IOICONNECTDR” gi%%
!—-ﬂ L .
SEF574Q)

Start Signal (Cont’d)

INSPECTION START

v

CHECK OVERALL FUNCTION.

1. Turn ignition switch “ON”.
2.

OK

INSPECTION END

Turn ignition switch "ON".
Check "START SIGNAL" in
“DATA MONITOR" mode with
CONSULT.

Perform “START SIGNAL CKT”
= 1.
>

in “FUNCTION TEST” mode with
CONSULT.
1GN “ON"
IGN “START"

OFF
ON

OR

1. Turn ignition switch to “START",
2. Check voltage between ECM
terminal @ and ground.
Voltage:
ignition switch “START”
Battery voltage
Except above
Approximately OV

®

lNG

Check if 7.5A fuse is OK.

NG

Replace 7.5A fuse.

h 4

OK

B Y

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect ECM hamess connector and
7.5A fuse,

3) Check hamess continuity between ECM
terminal @ and fuse block.
Continuity should exist.
If OK, check harness for short.

NG

. | Gheck the following.

"|  Hamess connectors
(ws0) ,

e Hamess for open or short
between ECM and fuse
block

If NG, repair hamess or

connectors.

OK
Y

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

Trouble is not fixed.

v

528

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

\

INSPECTION END

EC-358




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control
SYSTEM DESCRIPTION

Engine speed

Crarkshaft position sensor gnesp > @l
{POS) ECM (ECCS

control mod- Fuel pump relay

ule) A

— ) Start signai
Ignition switch »
=

Fuel pump ON-OFF control

The ECM activates the fuel pump for several sec- LG
onds after 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 ClL
controls the ON/OFF fuel pump relay, which in turn

controls the fuel pump.
MY
Condition Fuel pump operation
Ignition switch is turned to ON. Operates for 1 second AT
Engine running and cranking Operates
Except as shown above Stops EA
CONSULT REFERENCE VALUE [N DATA MONITOR MODE
® Specification dala are reference values.
MONITOR ITEM CONDITION SPECIFICATICON
® |gnition switch is tumed to ON {Operates for 1 second} ON B2
FUEL PUMP RLY e Engine running and cranking
Except as shown above OFF
Within 30 seconds of starting engine Approx. OV ST
FPCM DR VOLT & Engine: After warming up More than 30 seconds after starting
engine Approx, 3.5V ﬁS
Within 30 seconds of starting engine Hl
FPCM * Engine: After warming up ;
Mor_e than 30 seconds after starting LOW T
engine
A
EL
JoX

EC-359 £20



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 each terminal and @ (ECCS ground) with a volimeter.

TER- WIRE DATA

MI::\(;AL COLOR . ITEM CONDITION (DG vohage)

{Ignition switch “ON”|

For 1 second after turning ignition switch "ON" 0-1v

[Engine is running.|

11 B/P Fuel pump relay

{Ignitien switch “"ON”| BATTERY VOLTAGE
(11 - 14V)

1 second after turning ignition switch “"ON”

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

L Idle speed (within 30 seconds after starting 0-0.4v

engine)

15 B/P Fuel pump control medule

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

Idle speed (30 seconds after starting engine Approximately 10V

and thereafter)

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

Idle speed (within 30 seconds after starting 0-04V

Fuel pump control module engine)

check [Engine is running.]

28 G/R

Idle speed (30 seconds after starting engine 3.3-38V

and thereafter}

£30 EC-360



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump Control (Cont’d)

EC-F/PUMP-01

IGNITION SWITCH 7]
ON o START mm— : Detoctable line for DTG &
. — Non-detectable line for DTC
I 1 CUSE Refer to EL-POWER. MA
10A 15A
SHERE
SLI L@ - e
R BW
| — o Ao °
BR FUEL PUMP LG
@D iy i
[Eml
L;:"I DROPPING =
RESISTOR
| e pue :
BR  BW MODULE (FPCM) L2] -
rnllE I &
B e
Ik e—wt]  [ge—s .
) g 22 Lal |L2] G/R
i = T
I G/R Y
BP G!H ? AT
o 14T
e e W oy @'y '_'ﬁ@
. [%] GR
pli FA
e G
Fi02
| BiP Gin
BP B/P GR I_. BE
il i3] el :

B B
FPR FPC FPCM
&1 L 1 o7
@© @D
ECM (ECCS CONTROL MODULE)
RS
= Reler to last page (Foldout page). TI"
3
1]2]3]4 = >I5]6]7]8 1]213|C14|5]6]7 ] -
EpTIED =D 1
S T s Jro]1Tr=fi3f4fisfisli7iap oleo] ' [8]9 ol f2i3[tafisie] e &y
= t{2]3]l0t4516/7 i]2]s|c=4]5]6]7 FA
12 (ﬁ) 8 91011h213141516 8 91011|12131141515@
3[4] W GY W GY
EL
101f102f103§104f [105{106]107]108 1HE
10|10 117fire] {ivafralsfe] LoLel71818]
117[118119]120f {121]122]123}124 EEEL HS. DX
E IE

SEF243T
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control (Cont’d)

INSPECTION START

!

CHECK OVERALL FUNCTION. OK "INSPECTION END

1} Turn ignition switch “ON”.

2) Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be
feit on the fuel feed hose for T sec-
ond after ignition switch is turned

"ON”.
NG
«y [
2\ \/ - v
/ CHECK POWER SUPPLY. NG [ Check the following.
1) Tumn ignition switch “OFF". "1 & Harness connectors
iy 2) Disconnect fuel pump relay. (),
F[";'tt ‘.’gc" - 3) Turn ignition switch “ON". o 15A fuse
(Left side) 4) Check voltage between terminals @, o 10A fuse
/ - @ and ground with CONSULT or tester. « Harness for open or short
e Fuel pump Voltage: Battery voltage between fuse and fusl
relay K pump relay
@ If NG, repair harness or
- SEF297P connectors.
B
e DISCONNECT A4
=y 1] =
B Eéj] @i@ CHECK GROUND CIRCUIT. NG | check the following.
S ) 1} Turn ignition switch “OFF”, | ® Harness connectors
5] 2} Disconnect fuel pump harness connec- (),
tor and dropping resistor harness con- # Hamess for open or short
nector. betwean fuel pump relay
3) Check hamess continuity between termi- and fuel pump
nal & and terminal M, terminal @ and e Hamess for open or short
@ ' ® © terminal @ . between fuel pump and
= Continuity should exist. dropping resistor
If OK, check harness for shorl. I NG, repair harmess or
SEF7esP oK connectors.
= 4
CHECK OUTPUT SIGNAL CIRCUIT. NG [ check the following.
1} Disconnect ECM harness connector. | ® Harness connectors
2) Check harness continuity between ECM (FER) ,
terminal @ and terminal @ . ® Harness for open or short
harness Continuity should exist. between fuef pump relay
connector If OK, check harness for short. and ECM
TOK If NG, repair hamess or
l connector.
SEF247P ®
| / E,_%
Rear combins{tio/n Ft\.lel puﬂllp cor{t/:;
module harness
=. connector
* i
Dropping resistor __
harpess connector
SEF505P
EC-362
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump Control (Cont’d)

l@lﬁﬂ@_ T

D @ -(JE) CHECK COMPONENT NG [ Replace fuel pump relay.
,5 (Fuel pump relay).
Q] Refer to “COMPONENT INSPECTION”

below.
Y ' e

CHECK COMPONENT NG | Replace fuel pump.
{Fuel pump).

Refer to “COMPONENT INSPECTION"
below.

... mscmtc‘r I BK LG
Gﬁ} Vs -

— Disconnect and reconnect harmess connec-

Y
@

EM

SEF359Q)

l[ ECM |o{ CONNECTORJ' I 3 1 tors in the circuit. Then retest.
5] { Trouble is not fixed.
Check ECM pin terminals for damage or
- @ the connection of ECM hamess connector.
@i@ Reconnect ECM hamess connector and
retest.
CL
SEF770P
\ 4
INSPECTION END MT
AT
A
COMPONENT INSPECTION BR
@ — Fuel pump relay

> Check continuity between terminals @ and ® . 8T
@ mﬁ ’ l Conditions Continuity
5 .
4 12V direct current supply v BS
L%_"jﬁj? 2] between terminals @ and @ es

No current supply No
BT

If NG, replace relay.
SEF684P,

A

BISCONNECT Fuel pump
1. Disconnect fuel pump hamess connector.
2. Check resistance between terminals 1) and @ . L
Resistance: 0.2 - 5.0Q at 20°C (68°F)
If NG, replace fuel pump.

SEF772P

EC-363 sa3
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Front Engine Mounting Control
SYSTEM DESCRIPTION

Engine speed

A 4

Crankshaft position sensor (POS)

ECM

(ECCS Frorl1t
control engine‘
module) mounting

Vehicle speed

Y

Vehicle speed sensor

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
control
Idle (with vehicle stopped} Soft
Driving Hard

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

MONITOR ITEM CONDITION SPECIFICATION
idle “IDLE"

ENGINE MOUNT & Engine: Runnhing
2,000 rpm “TRVL"

ECM TERMINALS AND REFERENCE VALUE

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

TER-
MILNO{\L Cv(\)’:_F:)i ITEM CONDITION _ (DCD\‘;']I.::IQG)
|Engine is running.]
For 2 seconds after engine speed changes 0-04V
33 WL Front engine mounting from 2,000 rpm 1o idle speed
|Engine is funning | BATTERY VOLTAGE
Except the above (11 - 14V}
|Engine is running. |
For 2 saconds after engine speed changes 0-04V
34 | WR Front engine mounting from idle speed to 2,000 pm
|Engine is running. | BATTERY VOLTAGE
Except the above (11 - 14V)

3 EC-364



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Front Engine Mounting Control (Cont’d)

|
10A Refer to EL-POWER.
| @
Vl\f I : Deotectable line for DTC
—— : Non-detectable line for DTC m
EM
LG
Wi
E
i
[1]
CL
FRONT
ENGINE
MOUNTING
T
[3] IL2
wiL WiR
AT
FA
WL W/R
[Eal Bl B
EMNT1 EMNTZ
8r
ECM {(EGCS CONTROL MODULE)
RS
5 BT
T2]3]3 A
Grer &
FIA
10+]102}103{ 04} {105]108]107} 108 25 e
io{110[111]112] [113f 114115 az
117{118}119]120] f121]122] 123 43 DY

MEC678B

EC-365 _ £35



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Front Engine Mounting Control (Cont’d)

-
A
B macrveresTl [
ENG MOUNTING |IDLE
===c==== MONITOR ========
CKPS=RPM(POS) 675rpm
COOLAN TEMP/S 92°C

IJ_I_ by
TRAVEL ][ TRv/DL | R

INSPECTION START

A4

SEF7B4P|

TT T
Q" { - Front engine mounting
“' \harness connector
TS

\,_;\‘%‘-'\
|

CHECK THE OVERALL FUNCTION.

1. After warming up engine, run it at idle
speed.

2. Shift selector 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

INSPEGTION END

. Disconnect front engine mount-
ing harness connector when
engine speed is more than 1,000
pm.

4. When retuming engine speed 1o

idle speed, check thal the body

vibration increases, compared
with the condition of the above
step 2 (With vehicle stopped).

SEF369Q

DISCONNECT

B]
oo ZA € @)

NG
B v

A 4

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect front engine mounting har-
ness connector.

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

NG

Check the following.

SEF785P

ann)

DISCONNECT
€

I _Ecm ﬁrgiconnscmn—l]
R 34

| @

G

OK

e Hamess connectors
GONED)

® 10A fuse

e Hamess for open or short
between front engine
mounting and battery

If NG, repair harness or

connectors,

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM hamess connector.

2. Check hamess continuity between ECM
terminal @ and terminal 3, ECM termi-
nal @ and terminal @ .

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

NG

Y

Repair harness or connec-

lOK

Disconnect and reconnect harness connec-
tors in the circuit, and retest.

SEF786P

536

1 Trouble is not fixed.

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

retest.

tors.

Visually check front engine mounting.

NG

. | Replace front engine

EC-366
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01

IGNITION SWITCH
ON or START
Refer to
10A FUSE {EL-POWER.
BLOCK
(J/B) M A
lg’K ] m : Detectable line for DTC A
l—.—l@ : Non-detectable line for DTC
R’Y .
EM
LG

ECM {ECCS CONTROL MODULE}

PWST
=]
G
I4l el
RIY -
?
' Fi05 |+ M
RY
| 3
RY N AT
= OFF POWER STEERING
[ 1 1acy- OIL PRESSURE
SOLENOID oN |SWITCH EA
VALVE-2 4 ~ 1
G 2]
G B
| @ B8R
-
ST
3 5
Fie) (F18 RS
BY
Reler 1o 1ast page {Foldout page).
1]2)3|4 =" —>I5]6]7]8
9 fofi1i2i3f14fsliefi7lis}io
" . HA
GG
GY R EL
D24

101[102f103]104] [rostiosrorfeos] _ [11213] {4
109l10f 111 112f [n3fi14]115116) %ammﬂ 10
n7|refrisfizo] [r2+froaltasfiz) “Hepgima {19

SEF244T
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

-~
2 Power steering
~ /O
>4 ol pressure

Power Steering Oil Pressure Switch (Cont’d)

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

e Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
) ) ) Steering wheel in neutral position OFF
PW/ST SIGNAL ] l::g::: After warming up, idle the (forward direction)
The steering wheel is turmned ON

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA

M;II\(I)AL COLOR ITEM CONDITION (DC vohage)

[Engine is running.|
0-15vV
39 a Power steering oil pres- Steering wheel is being turned.
sure switch [Engine is running. | BATTERY VOLTAGE
Steering wheel is not being turned. (11 - 14V)

538
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B Pw/ST SIGNAL CIRCUIT M
HOLD STEERING WHEEL

IN A FULL
LOCKED posmon

THEN
TOUCH START

onea |

START |

MEFO23E

5

]

OFF

T MONITOR «NO FAIL

PW/ST SIGNAL

l

RECORD |

SEF5911

AE G

[CEcm |ofc ONNECTOR]

9

=

SEFe62P

Power Steering Oil Pressure Switch (Cont’d)

INSPECTION START

¥

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON".
=] 2. Perform "PW/ST SIGNAL
CIRCUIT” in “FUNCTION
TEST"” mede 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

CR

1. Start engine.

2. Gheck voltage between ECM
terminal @ and ground under
the following conditions.
Voltage:

When steering wheel is
turned quickly.
Approximately 0V
Except above
Battery voltage

®

NG

8 v

h 4

INSPECTION END

A

EM

LC

cl.

CHECK POWER SUPPLY-l.

. Stop engine.

. Disconnect 1ACV-FICD solenoid
valve-2 hamess connector.

. Tum ignition switch “ON".

. Check voltage between terminal (D
and ground with CONSULT or tester.
Voltage: Battery voltage

L M -

NG

Check the following.

# Harness connectors
(M50} ,

» 10A fuse

# Hamess for open or
short between IACV-
FICD solencid valve-2
and fuse

AT

FA

OK

v

-

- solenoid valve {for P/S)
X, harness connector

NWiv b

SEF273P|

ISCONHECT

SEF663P

CHECK POWER SUPPLY-IL.

1. Tum ignition switch "OFF”.

2. Disconnect power steering oil pressure
switch hamess connegtor.

3. Check hamess confinuity between ter-
minal @ and terminal @ .
Continuity should exist.
If OK, check hamess for shor.

NG

yOK
®

EC-369

Repair harness or connec-
tors.

BR

ST

RS

BT

A

EL

539
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T.S.

an)

DISEONNECT

[©]

DISCONNECT

SEF€64P

Power Steering Oil Pressure Switch (Coht’d)

®

0 l

CHECK GROUND CIRCUIT.

1. Tum ignition switch “OFF”.

2. Disconnect power steering oil pressure
switch hamess connector. )
Check hamess continuity between ter-
minal & and engine ground.
Continuity should exist.

 OK, check harness for short.

3.

NG

OK

v

h 4

Repair harness or connec-
tors.

T DISCONNECT
i)

TS.

aro

o

G

-

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM hamess connector.

2. Check hamess continuity between ECM
terminal @@ and terminal (D .
Continuity should exist.

If OK, check harness for shon.

NG

SEF665P]

,LOK

Repair harness or connec-
tors.

CHECK COMPONENTS

(Power steering oil pressure switch and
IACV-FICD solenoid valve-2}.

Refer to “COMPONENT INSPECTION”,

NG

—

DISCONNECT

A€

—————
{_Ecm__|o| coNNECTOR]|

39

Q]

s DISCONNECT
KK
A€

1

&

EC-371.
‘L oK

Disconnect and reconnect harness connec-
tors in the circuil. Then retest.

J, Trouble is not fixed.

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

retest.
v

SEF66EP

INSPECTION END

540

EC-370

Replace power steering oil
pressure switch or IACV-
FICD solenoid valve-2.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch (Cont’d)

COMPONENT INSPECTION
T Power steering oil pressure switch
2l 1S. 1. Disconnect power steering oil pressure switch harness con-
DISCONECT nector then start engine. al

2. Check continuity between terminals 1 and @ .

N
Y ﬁ 9; Conditions Continuity MA

Steering wheel is being turned Yes
SEF76P Steering wheel is not being tumed No EM
If NG, replace power steering oi! pressure switch.
LG
GL
DISCONNECT IACV-FICD solenoid valve-2 WIT
T e Check for clicking sound when applying 12V direct current to

1S. E’é} Disconnect IACV-FICD solenoid valve-2 harness connector.

terminals. AT
( E&E FA

SEFE67FP.

e Check plunger for seizing or sticking. BR

Washer e Check for broken spring.
h@ )
ﬂ . ' RS
Spring

Plunger

BT

SEFCO7K

RA

EL

EC-371 541
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IACV-FICD Solenoid Valve

GNITION SWITCH BATTERY EC-FICD-01
| ]
: 7.5A | FUSE E : Detectable line for DTC
o % 754  [Refer o EL-POWER. e ; NoP-ditECtaDIE fine for DTC

|

CE® ]
[ LG

1
= Y8 Y.’B

ECTORJLI;——JE_I}WB = YIB-IE:I-WB——I

IHOJ §———

P LG
l_'+l_| I_I%I—‘ AlFI Ye Y/B
CONDITIONER
% I] RELAY 4 nov.  IO1
? FICD
|_|%|_| L[%]_l SOLENOID COMPRESSOR
VALVE-1
B/R YB IL]
* B
£ h
&Y
(E3D A
BR
th =
ACRLY l! !
= L

Refer to last page (Foldout page).
= E108

;) I] 3

(e Heo [flled EXIE aF D
2 37

GY B 2]2 5] T PU &lsl7]s/ "5

iy

N
~Jf oy

[ g

101fi02[103] [104]105]106]
107[108[108] [110]111f112
13[nafns| [nsfiz]is

BEF245T
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)
DESCRIPTION

@ &

\‘""Fh‘l
e b ,
\\\‘\ \ 4 5/ ’?r/’/

EC-373

Q \ |
ﬁ The idle air adjusting (JAA) unit is made up of the IACV-AAC valve,
— A IACV-FICD solenoid valves and idle adjusting screw. It receives the
D ,l.‘% signal from the ECM and controls the idle speed at the preset
'“' ; value. el
IACV-FICD AP A
Ramsss someglor /27— (/oke Booster A
NV N £
N\ NN
. SEF272P EM
—
INSPECTION START LE

N A 4
F:, & m_ OK
£ C H CHECK OVERALL FUNCTION. INSPECTION END
;ﬁﬁ 7 1. Start engine and warm it up sufficiently.
= [ v } g .
E 8 2. Check idle speed.
2 1000 i - M/T: 62550 rpm
AfT: 700+50 rpm {in “N” position) CL
MEFE34E If NG, adjust idle speed.
3. Tumn air conditioner switch and biower
E] o DISCONNECT fan switch “ON". MT
Inra
EE;‘] t@ @ 4. Recheck idle speed.
M/T: Approx. 850 rpm or more
! A/T: Approx. 850 rpm or more (in AT
Cf &H “N” position)
NG
@ o I FA
Check if air conditioner compressor func- NG; Refer to HA section.
tions normally. "
B SEFE68P oK
B , BR
CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. | ® Harness connectors a7
2. Disconnect IACV-FICD solencid (£n),
valve-1 harness connector. e Joint connector-7
3. Restart engine and let it idle. RIS
4. Check voltage between terminal (D e Harness for open or
and ground with CONSULT or tester. short between IACV-
Voltage: Battery voltage FICD solenoid vaive-1 BT
oK and A/C relay
If NG, repair harmess or
connectors. HA
® EL
b)Y

543
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— DISCONNECT DISCONNECT
€& €
& [we oo connecTor]]

(2l
e

IACV-FICD Solenoid Valve (Cont’d)

®
|
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Stop engine. "] @ Hamess for open or
2. Disconnect air conditions control unit short between IACV-
hamess ccnnector FICD solenoid vaive-1
3. Check hamess continuity between ter- and auto air conditioner
minal @ and A/T control unit hamess control unit
connector terminal (9. & Auto air conditioner con-
Continuity should exist. trol unit (Refer to HA
It OK, check hamess for shor. section.)
If NG, repair hamess or
OK
connectors.
y
NG

CHECK COMPONENT

{lACV-FICD sclenoid valve-1).

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 hamess connector.
Reconriect ECM harness connector. Then
retest.

Y

INSPECTION END

SEF3200Q)
> DISCONNECT
ian
SEF667P
i Spring
Plunger
SEF097K

COMPONENT INSPECTION
SACV-FICD solenoid valve-1

h 4

Replace IACV-FICD sole-
noid valve.

Disconnect IACV-FICD solenoid valve-1 harness connector.

o Check for clicking sound when applying 12V direct current to

terminals.

® Check plunger for seizing or sticking.

& Check for broken spring.

EC-374
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Electrical Load Signal

EC-LD/SIG-01

IGNITION SWITCH
ON or START BATTERY
@i
®
X
7.54 20A ooa | FUSE swwmmm : Detectable line for DTC
% E % % (?;LB())CK e | Non-detectable line for DTC WA
1 1
[sL]|Ei7 [2R]} - 3R]
CleD ok o
G /B L
| LG
G LUB L
1 =1 =0
S &n |REAR WINDOW
I] I] DEFOGGER RELAY
e o o
[ K [ A [y I CL
GB LY LR
G!B L!Y L!Fl MV
P
L'J"L.l_l"l_l_l AT
6B Y LR
I o LR /R eansen @ /R = To EL-DEF EA
v ik v
RNVFI.’W
G |
/B RIW BR
/K&l 7ol
DEF LOAD
RLY 0 Si
BCM RS
(BODY CONTROL ECM {ECCS CONTROL
MODULE) (M92) MODULE)
B
Refer to last page {Foldout page).
l=F TTERR= —[s]6[7]8 BD . (U
2T aficfi 1213[14[‘15[1617181920 , (M3 A
BT
ENg
Mo2 EL
[[354

101{102[103[104 [165]106{107{108

109 110] 11| 112] | 113[114]115]116)

17| 118[119[12Y [121]122{123[124

SEF246T
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Electrical Load Signal (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

e Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Rear window defogger or headlamp ON
LOAD SIGNAL e Engine: Running "CN"
Except the above OFF

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
M,:E;_‘L COLOR ITEM CONDITION (DC voltage)
IEngine is running.J
oV
Idle speed {Electrical load: “OFF”)
79 R Electrical load signal [Engine is running |
L BATTERY VOLTAGE
Idle speed (11 -14V)
(Headlamp, rear window defogger: "ON"}
W DISCONNECT - INSPECTION START
A€
[ Ecm__|o[conecTon]| F
T GHECK THE OVERALL FUNCTION. OK. | INSPECTION END
1. Turn ignition switch “OFF"".
2. Disconnect ECM hamess connectaor.
3. Turn ignition switch “ON”.
D O 4. Check voltage between ECM terminal
= @ and ground in the following condi-
seFrerpy|  foms.
E Gonditions Voltage (V)
E OISCONNECT e
Gé}] @i@ Rear window defogger ON Bat‘le:gevclt-
[6]3 Except the above 0
17[5]
Hligkl
NG
D o B !
’ CHECK PCWER SUPPLY FOR RR/DEF NG._._ Check the following.
L1 SIGNAL CIRCUIT. e 20A fuse
SEF788E 1. Turn ignition switch “OFF”". ® Harness for open or
2. Disconnect rear window defogger relay. short between rear
3. Check voltage between terminal @ and defogger relay and bat-
ground. tery
Voltage: Battery voltage If NG, repair harness or
connectors.
lOK
®
EC-376
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Electrical Load Signal (Cont’d)

_
m DISCONNECT ¥om DISGONNECT
AE
[[_&cM o] CONNECTOR]|
78 2 11]
SEF780P
m DISCONNECT R i DISCONNECT
Hs. 1S,
— 0
[ ecm [ofcomnecton]] B
79
SEF790P

| Ecm

[o[connecTon]|

[O]
| [5]s

&

72

[Q]

SEF593Q)

EC-377

®
CHECK INPUT SIGNAL CIRCUIT FOR | N9, | Check the following. al
RR/DEF. e Harness connectors
Check harness continuity between ECM ,
terminal @ and terminal & . # Joint connector-10
Continuity should exist. [P
If OK, check hamess for short. @ Harmess connectors
OK If NG, r’epair hamess or
connectors. Bl
® ! LC
CHECK INPUT SIGNAL CIRCUIT FOR | NG, | Check the following.
HEADLAMP (For Califomia models). e Harness conneciors
1. Tum ignition switch “OFF”, (GEDR
2. Disconnect lighting switch hamess con- @ Joint connector-10
nector.
3. Check harness continuity between ECM & Hamess connectors
terminal @ and terminal . a0,
Continuity should exist. e 7.5A fuse
It OK, check harness for short. If NG, repair hamess or
connectors, GL
OK
y NG M
CHECK INPUT SIGNAL CIRCUIT FOR o| Check the following.
HEADLAMP (For Canada modeis). | & Harness connectors
1. Turn ignition switch "OFF". GOP AT
2. Disconnect lighting switch harness con- # Joint connector-10
nector.
3. Check harness continuity between ECM e Harness connectors
terminal & and terminal & . ("), FA
Continuity should exist. & Diode
If OK, check harness for short.
If NG, repair hamess or BA
OK connectors.
: BR
INSPECTION END .
8T
RS
BT
A
EL
DX
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MIL & Data Link Connectors

IGNITION SWITCH B EC-MIL/DL-01
ON or START BATTERY
| |
o—
= Refer to EL-POWER.
10A 10A 7.5A EESEK mm : Dstoctable line for OTC
(J/B) e : Non-detectable line for DTG
1 1 1
QDL - - - {l9K ]} - - - -Jig]|
G RY PIL -
I L
CONNECTOR I
G FOR CONSULT A
fai]) vz) 71
COMBINATION
METER 8]'5
g
7 2 )
et RN ENNEN
[lﬁ.ﬁ_ll BR/Y P LG
DATA LINK
LGB CONNECTOR PiL
FOR GST
Ml
GR B B
LGB BRY P LG GR B
------ S ea U e i ey [ iy e
LG/B BRY P LG G/B B
L(!fB I I I 4
BRAY P LG G/B r—-l I
[l 751l [Fe]l (a1l ITes Tl B B B B B
LED-R SCIRX SCITX SCICL KLINE
o l 11
L = = e
i3
ECM (ECCS CONTROL MODULE)
Refer to last page (Foldout page).
112 7 )/ BT
8]0 @ Jaol47 |42I43444546@
2[a]a]=< —|5]6]7]8], dR = nEEH 11 []
B HBEREREHRBES 8 91011]1213141516 [EEEERNR

101]102f105{ 104 hros|rog{r07f10

109|110 112|113 114[115{116

117]118 118]120] |121]122]123]124)
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling

kPa (kg/cm?, psi} @ﬂ
' . Approximately
Vacuum hose is connected 235 (2.4, 34)
- Approximately MA
Vacuum hose is disconnected 294 (3.0, 43)

EM
Inspection and Adjustment
— - EGR TEMPERATURE SENSOR LG
e speed™t pm
No-load*2 M/T: 625150 Resistance 76.8 - 93.8
{in “N" position) AT 700£50 [at 100°C (212°F)] kel
Air conditioner: ON
(in “N” position} 850 or more
Ignition timing 15°+2° BTDC FRONT HEATED OXYGEN SENSOR
*1: Feedback controlled and needs no adjustments HEATER
*2. Under the following conditions: - @L
® Air conditioner switch: OFF Resistance [at 25°C (77°F)} Q 23-4.3

# FElectric load: OFF (Heater, fan & rear defogger)}

V1]
MASS AIR FLOW SENSOR FUEL PUMP
Supply voltage v Battery voltage (11 - 14) Resistance [at 25°C (77°F)] Q 02-50 AT
Output voltage v 1.0 - 1.7 at idle*
Mass air flow 2.0 - 6.0 at idle* BA
{Using CONSULT or GST) 7.0 - 20,0 at 2,500 rpm* IACV-AAC VALVE (Step motor type)
gmiees Resistance [at 25°C (77°F)] Q Approximately 30
*: Engine is warmed up sufficiently and idling under no-load. . BA
ENGINE COOLANT TEMPERATURE INJECTOR BR
SENSOR Resistance [at 25°C (77°F)] Q 10 - 14
Taemperature °C {°F) Resistance 8T
20 (68) 2.1-29kQ
50 (122) 0.68 - 1.00 kQ THROTTLE POSITION SENSOR 38
90 (194) 0.236 - 0.260 kQ Accelerator pedal conditions Resistance [at 25°C (77°F)]
Completely released Approximately 0.5 kQ
— BT
artially released 0.5-40kQ
Completely depressed Approximately 4.0 kO
[FlA
EL
([
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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)] Q 23-43

{Using CONSULT or GST)
At idle 14.0 - 33.0
At 2,500 rpm 12.0-25.0

CAMSHAFT POSITION SENSOR (PHASE)

INTAKE AIR TEMPERATURE SENSOR

1,440 - 1,760
fat 20°C (68°F)]

2,080 - 2,650 -

HITACHI make

Resistance 4]
MITSUBISHI make

Temperature °C (°F)

Resistance kQ2

[at 20°C (68°F)]

20 (68)

21-29

80 {176)

0.27 - 0.38

CRANKSHAFT POSITION SENSOR (REF)

EVAP CANISTER PURGE VOLUME

CONTROL VALVE

Resistance [at 25°C (77°F)] Q 470 - 570

Resistance [at 25°C (77°F)] Q

Approximately 30

DROPPING RESISTOR

550

Resistance [at 25°C (77°F})] Q Approximately 0.9

EC-380
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