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When you read wiring diagrams:

INCIDENT"'.

e Read Gl section, “"HOW TO READ WIRING DIAGRAMS”,

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

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

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

DTC7 pTC*7
ltems CONSULT Reference Itermns CONSULT Reference
CONSULT screen terms - age CONSULT screen terms * a
( Y | ECM* GST*2 pag { ) | ECM*1 GST*2 page
Unable t¢ access ECCS — — EC-77 FUEL S¥YS RICH/BK1 0114 PD172 EC-175
ABSOL PRESS SENSCR 0803 PO105 EC-106 FUEL SYS RICH/BK2 0209 PQ175 EC-185
A/T 15T SIGNAL 1103 PO731 AT-72 IACV-AAC VALVE - 0205 PO305 EC-256
A/T 2ND SIGNAL 1104 P0O732 AT-75 IGN SIGNAL-PRIMARY 0201 P1320 EC-283
A/T 3RD SIGNAL ' 1105 P0O733 AT-77 INHIBITOR SWITCH 1101 PO705 AT-59
A/T 4TH SIG OR TGC 1106 PO734 AT-79 INT AIR TEMP SEN 0401 PO110 EC-113
A/T COMM LINE —_ PO600 EC-266 KNQCK SENSOR. 0304 P0325 EC-197
AT DIAG COMM LINE 0804 P1605 EC-326 LINE PRESSURE S/V 1205 PO745 AT-92
A/T TCC SIGNAL 1107 P0744 AT-87 MAP/BARO SW SOL/V 1302 P1105 EC-277
CAMSHAFT POSI SEN 0101 PO340 EC-205 MASS AIR FLOW SEN"3 0102 P0O100 EC-100
CLOSED LOOP-B1 0307 P0O130 EC-134 MULTI CYL MISFIRE 0701 PO300 EC-193
CLOSED LOOP-B2 0308 PO150*3 EC-134 NO SELF DIAGNOSTIC
FAILURE INDICATED 0505 P0000 -
CLOSED THRL POS SwW 0203 P3510 EC-261
. NO SELF DIAGNOSTIC Flash-
EMP SEN 0103 PO115 EC-11 -
CC{Z)(?.')l-I}_Q:IJN-I—TTTEMPSSENS 0908 PO125 EC 12: FAILURE INDICATED ingo oo e
i OVER HEAT 0208 P19G0*5 LC-17
CRANK P/S (OBD) COG 0905 P1336 EC-289
OVERRUN CLUTCH S/V 1203 P1760 AT-103
CRANK POS SEN (OBD) 0802 PO335 EC-200
YL 1 MISFIRE 0608 PO30T EC-193 PARK/NEUT POSI SW 1003 FO705 EC-271
v 507 0302 e PURG CONT/V & S/V 0807 P0443 EC-233
CYL 2 MISFIRE 0 030 193 PURG VOLUME CONT/V 1008 P1445 EC-309
CYL 3 MISFIRE 0606 P0O303 EC-193
REAR O2 SENSOR-B1 0707 P0O136 EC-144
CYL 4 MISFIRE 0605 P0304 EC-193
o MISFIRE 0504 P30S EC 193 REAR C2 SENSOR-B2 0708 PO156 EC-162
YLS : RR 02 SEN HTR-B1 0902 PO141 EC-148
CYL 6 MISFIRE 0603 PQ306 EC-193
RR 02 SEN HTR-B2 1002 PO161 EC-166
ECM 0301 POB05 EC-269
SHIFT SOLENOID/V A*3 1108 PO750 AT-05
EGR SYSTEM 0302 PO400 EC-211 .
GR TEMP SENSCR 0305 1401 EC-298 SHIFT SOLENQID/V B*3 1201 PO755 AT-98
E -,
EGRC SOLENOID/V 1005 P1400 G004 TANK FUEL TEMP SEN 0402 PQO1380 EC-180
0306 PO402 EC-2 9 THROTTLE POSI SEN*3 0403 PQ120 EC-123
. -21
EGCF;G BF;T ZQI[;VE a 1207 — AT-70 THRTL POSI SEN A/T*3 1208 P1705 AT-101
ENGINE SP 1G4 -
TOR CONV CLUTCH SV 1204 PO740 AT-84
EVAP PURG FLOW/MON 0111t P1447 EC-317
TW CATALYST
EVAP SYS PRES SEN 0704 PO450 EC-247 SYSTEM-BA 0702 P0420 EC-221
EVAP (SMALL LEAK) 0705 P0440 EC-224
( - TW CATALYST 0703 P0430 EC-221
FLWID TEMP SENSOR 1208 PO710 AT-65 : SYSTEM-B2 .
FR O2 SEN HTR-B1 0901 P0135 EC-140 VC/V BYPASS/V 0801 P1441 EC-304
FR Q2 SEN HTR-B2 1001 P0155 EC-158 VEHICLE SPEED SEN 0104 PO500 EC-252
FRONT O2 SENSOR-B1 0503 PO130 EC-135 VENT CONTROL VALVE D903 P0446 . EC-242
FRONT O2 SENSQR-B2 0303 PO150 EC-153 VHCL SPEED SEN A/T*4 1102 P0720 AT-68
FUEL SYS LEAN/BK1 0115 PO171 EC-170 *1: In Diagnostic Test Mode |l {Self-diagnostic results). These
FUEL SYS LEAN/BKZ 0210 PO174 EC-180 numbers are contralled by MISSAN.
*2: These numbers are prescribed by SAE J2012.

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

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

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

*6: While engine is running.

*7: 1st trip DTC No. is the same as DTC No.

NOTE: Regarding JR50 models, “B1” indicates right bank and

“B2" indicates left bank.
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC

DTC7 DTC7
ltems Reference CONSULT Items Reference @[I
C?;;?l:lzLT ECM*1 (CONSULT screen terms} page GaT* ECM*1 | {CONSULT screen terms) page
— — | Unable 10 access ECCS EC-77 b0420 0702 g\g;gﬁgﬂ EC221 MA,
NO SELF DIAGNOSTIC -
P000C 0505 | £ AILURE INDICATED - TW CATALYST '
P0430 0703 | qvsTEM B2 EC-221
Flash- | NO SELF DIAGNOSTIC EM
NoDTC | 106 | FAILURE INDICATED EC-48 PD440 0705 | EVAP (SMALL LEAK) EC-224
PO100 0102 | MASS AIR FLOW SEN3 EC-100 P0443 0807 |PURG CONT/V & S/V EC-233
PO105 0802 | ABSOL PRESS SENSOR EG-108 P0446 0903 |VENT GONTROL VALVE EGC-242 Le
PO110 0401 |INT AIR TEMP SEN EC-113 P0450 0704 |EVAP SYS PRES SEN EC-247 '
po115 | 0103 |COOLANT TEMP SEN EC-118 POS00 0104 | VEHICLE SPEED SEN EC-262
PO120 0403 | THROTTLE POSI SEN*3 EC-123 P0505 0205 |IACV-AAC VALVE EC-256
PO125 0908 | COOLANT TEMP SEN EC-129 PO510 0203 |CLOSED THRL POS SW EC-261
PO130 0307 | CLOSED LOGP-B1 EC-134 POS00 — | A/T COMM LINE EG 266 EE
PO130 0503 | FRONT O2 SENSOR-B1 EC-135 POBOS 0301 |ECM EC-269 :
PO135 0901 |FR 02 SEN HTR-B1 EC-140 PO705 1003 | PARK/NEUT POSI SW EC-271
P0136 0707 | REAR 02 SENSOR-B1 EC-144 PO705 1101 | INHIBITOR SWITCH AT-59 AT
PO141 0902 |RR O2 SEN HTR-B1 EC-148 PO710 1208 | FLUID TEMP SENSOR AT-65
PO150 0308 | CLOSED LOOP-B2 EC-134 PO720 1102 | VHGL SPEED SEN A/T*4 AT-58 TE
PD150 §303 | FRONT 02 SENSOR-B2 EC-153 PO725 1207 | ENGINE SPEED SIG*4 . AT-7O
PO155 1001 |FR O2 SEN HTR-B2 EC-158 P73t 103 | AT 1ST SIGNAL AT-72
PO156 0708 |REAR 02 SENSOR-B2 EC-162 P0O732 1104 | A/T 2ND SIGNAL AT-75 R
PO161 1002 |RR O2 SEN HTR-B2 EC-166 P0O733 1106 | A/T 3RD SIGNAL AT-77
PO171 0115 [ FUEL SYS LEAN/BK1 EC-170 PO734 1106 | A/T 4TH SIG OR TCC AT-79
P0172 0114 | FUEL SYS RICH/BK1 EC-175 PO740 1204 | TOR CONV CLUTCH SV AT-84 [FA
PO174 0210 | FUEL SYS LEAN/BK2 EC-180 PO744 107 | AT TCS SIGNAL AT-87
PO175 0209 | FUEL SYS RICH/BK2 EC-185 P0745 1205 | LINE PRESSURE S/V AT-02
PO180 0402 | TANK FUEL TEMP SEN EC-190 PO750 1108 | SHIFT SOLENOID/V A*3 AT-85
PO300 0701 | MULTI CYL MISFIRE EC-193 PO755 1201 | SHIFT SOLENOID/V B3 AT-98
PO301 .| 0608 |GYL1MISFIRE EG-193 P1105 1302 | MAR/BARO SW SOL/V EC277 BR
P0302 0607 |cYL2 MISFIRE EC-193 P1320 0201 | IGN SIGNAL-PRIMARY EC-283
P0303 0606 | CYL 3 MISFIRE EC-193 P1336 0905 |CRANK P/S (OBD) COG EC-289 ST
P0304 0605 |CYL 4 MISFIRE EC-193 P1400 1005 |EGRC SOLENGID/V EC 294
P0305 0604 |CYL 5 MISFIRE EC-193 P1401 0305 |EGR TEMP SENSOR EC-299
PO306 0603 |CYL 6 MISFIRE EG-193 P1441 0801 | VGV BYPASSV EC-304 BiS]
P0325 0304 | KNOCK SENSOR EC-197 P1445 1008 | PURG VOLUME CONT/V EC-309
P0335 0802 | CRANK POS SEN (OBD) EC-200 P1447 0111 | EVAP PURG FLOW/MON EC-317 .
P340 0101 | CAMSHAFT POSI SEN EC-205 P1605 0804 | A/T DIAG COMM LINE EC-326 B
PO400 0302 | EGR SYSTEM EC-211 P1705 1206 | THRTL POSI SEN ATT*3 AT-101
PO40Z 0306 | EGRC-BPT VALVE EC-219 P1760 1203 | OVERRUN GLUTCH S/V AT-103 LA
P1800°5 0208 | OVER HEAT LC-17

*1: In Diagnostic Test Mode Il {Self-diagnostic resuits). These
numbers are controlled by NISSAN. ‘ EL

*2: These numbers are prescribed by SAE J2012. _

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

*4: The MIL illuminates after A/T controf unit enters the fail- )¢
safe mode in two consecutive trips, if both the “Revolution
sensor” and the “Engine speed signal” meet the fail-safe
condition at the same time.

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

*6: While engine is running.

*7: 1st trip DTC No. is the same as DTC No.

NOTE: Regarding JR50 models, “B1” indicates right bank and

“B2” indicates left bank.
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PRECAUTIONS AND PREPARATION

Special Service Tools

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

Too!l number

(Kent-Moore No.} Description

Tool name

Kv10117100 Loosening or tightening front heated oxygen
(J36471-A) sensor with 22 mm (0.87 in) hexagon nut

Heated oxygen sensor
wrench

§

NT379
KV10114400 Loosening or tightering rear heated oxygen
(J-38365) a sensor
Heated oxygen sensor
wrench

NT836 a: 22 mm (0.87 in)

Commercial Service Tool
Tool name Description
Fuel filler cap adapter Checking fuel tank vacuum relief valve open-
ing pressure
NTB53

Supplemental Restraint System (SRS) “AIR
BAG”

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

WARNING:

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

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

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

154
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PRECAUTIONS AND PREPARATION

The ECM (ECCS control module) has an on board diagnostic system. It will light up the malfunction indica-

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

tor lamp (MIL) to warn the driver of a malfunction causing emissicn deterioration.
CAUTION:

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

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

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

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

etc.

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

control unit before returning the vehicle to the customer.

EC-5
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PRECAUTIONS AND PREPARATION

BATTERY

® Always use a 12 volt battery as power
source.

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

WHEN STARTING

e Do not depress accelerator pedal when
starting.

+ Immediately after starting, do not rev up
angine unnecessarily.

e Do not rev up engine just prior to
shutdown.

156

Engine Fuel & Emission Control System

ECM (ECCS Control Module)

¢ Do not disassemble ECM.

« |f a battery terminal is disconnected,
the memory will return to the ECM
value.

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

ECM PARTS HANDLING
¢ Handle mass air flow sensor carefully to

avoid damage.

¢ Do not disassemble mass air flow sensor.

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

Do not disassemble IACV-AAC valvs,
Even a slight leak in the air intake
system can cause serious problems.
Do not shock or jar the camshaft
poasition sensor or crankshaft position
sensor (OBD).

o

L]

EC-6

WIRELESS EQUIPMENT

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

1) Keep the antenna as far away as
possible from the electronic contral units,

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

Da not let them run parallel for a long
distance.

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

4} Be sure to ground the radio to vehicle
body. ’

FUEL PUMP
s Do not aparate fuel pump whean thare
is no fuel in lines.

# Tighten fuel hose clamps to the
specified torque. {Refer te MA section.)

ECM HARNESS HANDLING

® Securely connect ECM harness
connactors.

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

s Keep ECM harness at least 10 cm (3.9
in.) away from adjacent harnesses to
prevert an ECM system malfunction
due to receiving external noise,
degraded operation of ICs, etc.

s Keep ECM parts and harnesses dry.

» Before remaoving parts, turn off ignition
switch and then disconnect battery
ground cable.

SEF952RB



PRECAUTIONS AND PREPARATION

Precautions

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

EM
SEF288H &@

Tightened Loosened e When connecting ECM harness connector, tighten secur-

ing bolt until the gap between orange indicators disap-

pears.
: 3.0 - 5.0 N'm (0.3 - 0.5 kg-m, 26 - 43 in-Ib})

FE
AT
SEF3080) TF

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

break).
Make sure that there are not any bends or breaks on ECM
pin terminal, when connecting pin connectors. B4
A
3R
SEF291H
i e Before replacing ECM, perform Terminals and Reference ST
Perform ECH ™) Value inspection and make sure ECM functions properly.
put/output signal
inspection before Refer to EC-85.
replacement. JDﬁS
= 0[0 OIIE
. v
JR=aw "‘ Y
’ MEFG40D
e After performing each TROUBLE DIAGNOSIS, perform EL
“OVERALL FUNCTION CHECK” or “DTC (Diagnostic
N |/ Trouble Code) CONFIRMATION PROCEDURE”. N
~ ~ The DTC should not be displayed in the “DTC CONFIRMA- 02X
_ TION PROCEDURE” if the repair is completed. The
—[{CHECK “OVERALL FUNCTION CHECK” should be a good result if
P ~ the repair is completed.

SEF051P|
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PRECAUTIONS AND PREPARATION
Precautions (Cont’d)

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

Battefy
voltage

Harness connector
for solenold valve

Circuit tester b_

SEF348N
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ENGINE AND EMISSION CONTROL. OVERALL SYSTEM

ECCS Component Parts Location

JACV-AAC valve and |ACV-FICD solenoid valve r— Crankshaft position sensgr (OBD)

Knock sensor [—EGFIC-BPT valve
Injectors EGR temperature sensor

Front heated oxygen sensor RH

Front heated oxygen sensor LH
Front heated oxygen

sensor harness connector LH EGR valve

Rear heated oxygen
sensor harness connector LH

Rear heated oxygen
sensor harness connector RH

EVAP canister purge
control solenoid valve

EVAF canister purge

Front heated oxygen control valve

sensor harness connector RH
EVAP canister purge

volume cantrol valve

Intake air

MAP/BARO switch sclenoid valve

Engine coolant temperature sensor
FPower steering oil pressure switch

Ignition coil, power transistor and

temperature sensor

LMass air flow sensor

VA
EMI
LG
FE
AT
T
PD
A
[RA

BR

RS
aT
FIA
=1

=X

camshaft position sensor built inte distributor Absolute pressure sensor

Throttle position sensor and closed throitle position switch EGRC-solenocid valve

SEF336TA

EC-9 159



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

IACV-AAC valve Engine front

1 —_
Front heated

oxygen sensor RH
O

Oy
~ Knock sens/sr & 4

L N
/ ! Fuel pressure™
/ regulator 3
(@) 3
Front heated oxygen : /f
sensor LH Y o
=

T ' 2 =
A ¢
Q/’/X\\Jsolenoid valve/[ ""
/ - 1ACV-FICD
D solenoid vaive harness

cennector
SEFg55R SEF956RA

S A | [ <~
O O .

Rear heated cxygen senscr LH
Engine front i E
gl
= \ 3
Y,
Fiez/ar‘ hé;ted oxygen senscr RH
= > i )
(]
M ///
SEF957R SEF958R

) Fa -’
/ Rear heated oxygen sensor LH égﬁ /
K - temperature sensor - "EGR valve &)
3 7 / * ! jk‘q Ve _}
a4 /{ | $ K DAz &
Crankshaft position sensor ” < /4 \. S
- 0 D < C@f (N

77
D)
=~

\— !T| ® 2
_< il /_(ff EGRC-BPT valve
i ol R e (&)
/ ‘/\ N =i
Transmission EGRC-solenoid valve

e \\\ Veord S et y
Engine front w N
SEF959R / " serFosoRA
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

@l

(A
Fuel [:;is/urec:'egulaior g_i. EN

LG

FE
ﬁ To’EVAP canister AT
r 5 A v

2
VAN (‘l
0 T -\NEVAP canister PI@
W purge control
valve

A
EVAFP canister purge
Z volume controf valve
R
EGRGC-solencid valve
BR
Absotule pressure sensor
EGRC-BPFT
valve ST
hY
)
One-way valve —/ RS
EVAP canister purge T
control solenaid valve
Ll
g_//—_-_\./
4= To vacuum 1
ElL

View Z

EGRC-solenaid valve
Rocker cover H@X

SEF433T
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Mass air flow sensor

h 4

Engine coolant temperature sensor

Y

Front heated oxygen sensor

Y

Y

Ignition switch

h 4

Throttle position sensor

b4

"4

Closed throttle position switch

Park/Neutral position switch

¥

A4

Air conditioner switch

L 4

Knock sensor

h 4

-1

o EGR temperature sensor

¢ intake air temperature sensor

® Absolule pressure sensor

& EVAP control system pressure
sensor

Y

Battery voltage

Power steering oil pressure switch

Y

Vehicle speed sensor

b 4

9

Tank fuel temperatura sensor

Y

"1

Crankshaft position sensor (OBD)

h 4

*3

Rear heated oxygen sensor

2

A/T gontrol unit

Y

Electrical load

h 4

Ambient air temperature switch

Y

ECM
(ECCS
control
module)

Fusl injection & mixture ratio
control

Y

Injectors

Distributor ignition system

Y

Power transistor

Idle air control system

Y

IACV-AAC valve and
IACVY-FICD solenoid valve

Fuel pump control

hd

Fuel pump relay

Front heated oxygen sensor
monitor & on board diagnostic
system

Y

Malfunction indicator lamp
(On the instrument panel)

EGR centrol

Y

EGRC-solenoid vaive

Front heated oxygen sensor
heater control

h 4

Front heated oxygen sensor
heater

Rear heated oxygen sensocr
heater control

Y

Rear heated oxygen sensar
heater

EVAP canister purge flow con-
trol

Y

Air conditioning cut control

Y

& EVAP canister purge volume
control valve

® EVAP canister purge control
solenoid valve

Y

Air conditioner relay

& EVAP canister vent contrgl
valve

#® Vacuum cut valve bypass
valve

» MAP/BARO switch solenoid
valve

*{: These sensors are not used to control the engine system. They are used only for the on board diagnosis.
*2: The DTC related to A/T will be sent toc ECM.
*3: This sensor s not used to control the engine system under normal conditions.
*4: This switch will operate in piace 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 al

Engine speed and piston position

Camshaft position sensor

V128
Mass air flow sensor Amount of intake air
EM
Engine coolant temperature sensor Engine coolant temperature R
LG

Front heated oxygen sensor Density of oxygen in exhaust gas

Throttle position sensor Throttle position

Y

Throtile valve idle position B
s ; Gear position ECM
Park/Meutral position switch | Eocs
control > Injector AT
Vehicle speed sensor Vehicle spesd - module)
T
Ignition switch Start signal R
D
Air conditioner switch Air conditioner operation
Knock sensor Engine knocking condition
- A
Battery Battery voltage
] BR
Rear heated oxygen sensor* Density of oxygen in exhaust gas N
. ST
* Under normal conditions, this sensor is not for engine control operation.
e
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION RS
SYSTEM INCREASE/DECREASE COMPENSATION
The amount of fuel injected from the fuel injector is In addition, the amount of fuel injected is compen- ET
determined by the ECM. The ECM controls the sated to improve engine performance under various

operating conditions as listed below.
(Fuel increase) AN
e During warm-up

length of time the valve remains open (injection
pulse duration). The amount of fuel injected is a
program value in the ECM memory. The program ; ,
value is preset by engine operating conditions. : \évﬂier?gséigggr;?%r? ngine L
These conditions are determined by input signals e Hot-engine operation '
(for engine speed and intake air) from both the cam- ® When selector lever is changed from “N” to “D”
shaft position sensor and the mass air flow sensor. e High-load, high-speed operation oK
(Fuel decrease)
e During deceleration
e During high engine speed operation
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL ECM
(ECCS
. control  Injection pulse
Feedback s;gnal module)

Front
heated
oxygen
sensor
N Fuel injection
Combustion @
MEF025DA

166

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

LOOP CONTROL)

The mixture ratio feedback system provides the best air-fuel mix-
ture ratio for driveability and emission control. The three way cata-
lyst can then better reduce CO, HC and NOx emissions. This sys-
tem uses a front heated oxygen sensor in the exhaust manifold to
monitor if the engine operation is rich or lean. The ECM adjusts the
injection pulse width according to the sensor voltage signal. For
more information about the front heated oxygen sensor, refer to
EC-135, 153. This maintains the mixture ratio within the range of
stoichiometric (ideal air-fuel mixture}.

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

OPEN LOOP CONTROL

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

Peceleration and acceleration

High-load, high-speed operation

Engine idling

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

e High engine coolant temperature

& During warm-up

e When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

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

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

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

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

EC-16



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

® Simultaneous multiport fuel injection

system

. 1 cylinder J-] —ﬁ—

No.

—1 1

No. 2 cylinder J
No. 3 cylinder - n - n .

No. 4 cylinder

No. 5 cylinder

N
o} It
No. 6 cylinder J-I JL

|-— 1 engine cycle

® Sequential multiport fuel injection systemn

L:\:l:

No. 1 cylinder J_l
[1

No. 2 cylinder
No. 3 cylinder 11 M
No. 4 cylinder =
No. 5 cylinder ﬂ_
No. 6 cylinder
L—*—-— 1 engine cycle—J

SEC254B

INPUT/OUTPUT SIGNAL LI

NE

Camshaft position sensor

Engine speed and piston position

Muitiport Fuel Injection (MFI) System (Contd)
FUEL INJECTION TIMING
Two types of systems are used.

Sequential multiport fuel injection system

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

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
simultaneously transmitted from the ECM.

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

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

FUEL SHUT-OFF

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

Distributor Ignition (DI) System

Mass air flow sensor

Amount of intake air

A 4

Engine coolant temperature sensor

Engine coolant temperature

h 4

Throttle position sensor

Vehicle speed sensor

Ignition switch

Throttle position

Throttle valve idle position ECM

Vehicle speed (ECCS .| Power tran-
control | sistor
modula)

Start signal

hJ

Knock sensor

Engine knocking

h 4

Park/Neutral position switch

Gear position

h 4

Battery

Battery voltage

Y

Bl
e
FE
AT
TF
PD
FA
RA
2R
ST

BS
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp
(msec) A

1.75

A
-~ .
5 1.50
z
3125
=
a
c 1.00
S
8075
£
N
600 1,000 1,400 1,800 2,200
Engine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner “ON” signal

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

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

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

A°BTDC

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

e At starting
e During warm-up
o Atidle

e At low battery voltage

e During acceleration

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

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

Air Conditioning Cut Control

Y

Air conditioner switch

Throttle valve opening angle

Y

Throttle position sensor

, ECM
Engine speed (ECGS Air
Camshatft pOSition Sensor. I cantrol > conditionar
medule) relay

Engine coolant temperature

4

Engine coolant temperature sensor

Start signal

Y

Ignition switch

SYSTEM DESCRIPTION

This system improves engine operation when the air

conditioner is used.

Under the following conditions, the air conditioner is

turned off.

e When the accelerator pedal is fully depressed.

When cranking the engine.
At high engine speeds.

excessively high.

When the engine coolant temperature becomes

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Cut Control (at no load & high engine

speed) -
INPUT/OUTPUT SIGNAL LINE
Vehicle speed
Vehicle speed sensor : P » A
" . Neutral position EM
Park/Neutral position switch >
Throttle position ECM '
- (ECCS
Throttle position sensor | ortol o] Injectors L@l
module)
- Engine coolant temperature )
Engine coolant temperature sensor > EC
. Engine speed
‘Camshaft position senscr > e

If the engine speed is above 2,500 rpm with no load (for example,

in neutral and engine speed over 2,500 rpm) fuel will be cut off after AT
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 2,000 rpm, TF
then fuel cut is cancelled.

NOTE:
This function is different from deceleration control listed PD

under “Multiport Fuel Injection (MFI) System”, EC-15.

BR
ST
RS
BT
FA
EL

DX
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EVAPORATIVE EMISSION SYSTEM

Description

Intake manifold

Throttle body

Purge line—

EVAFP canister purge
volume control valve

Vacuum cut vaIveL

\ One-way valve

EVAP canister purge
control sclencid valve

EVAP canister purge
control valve

| —r-

4? Reliet of vacuum

EVAP canister

valve

Fuel tank

Sealing gas cap with <: - Air
pressure relief valve
and vacuum religf 4= : Fuel vapor

i)
%_\/

SEF9475

SEF428T)|

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

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

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

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

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

Inspection

EVAP CANISTER

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

EC-20



EVAPORATIVE EMISSION SYSTEM

51 - 6.3
{0.52 - 0.65, 45.1 - 56.4)

@) 8.4 - 108
{0.85 - 1.10, 74.4 - 95.5)

: N+m (kg-m, in-Ib) SEF231S

: Valve A

Fuel tank side

SEF427N

Vacuum/Pressure gauge
Vacuum/

Pressura

Fuel filler cap adapter

SEF9438

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

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

ister and EVAP vent control valve.

FUEL TANK VACUUM RELIEF VALVE (Built into fuel
filler cap)
1. Wipe clean valve housing.
2. Check vaive opening pressure and vacuum.
Pressure:
15.3 - 20.0 kPa (0.156 - 0.204 kg/ecm?, 2.22 - 2,90
psi)
Vacuum:

A
EM
LG
FE

AT

-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 assembily.

CAUTION:

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

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

EVAP CANISTER PURGE CONTROL VALVE
Refer to EC-233.

VACUUM CUT VALVE

Refer to EC-304.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE

Refer to EC-309.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOID VALVE

Refer to EC-233,

TANK FUEL TEMPERATURE SENSOR
Refer to EC-190.

EC-21
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

EGRC-BPT valve

To
EVAP
canister

7 ’
\)
cahister

S
G

purge controi
valve
EVAP canister purge
volume conirol valve

EGHC-solencid valve “, «
Absolut / ) !‘t’/
solule pressure sensor o e 0y
% A
\Y,

=2 i
&
/ﬁ: V
v MAP/BARO switch solencid valve
\
/ N %.,—
One-way valve & 0

&,

\ _

EVAP canister purge
control solenoid valve

SEF434T
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont'd)

ER

§
7

P

- —l\x T
\ EVAP canister
EVAP control

system pressurg Sensor i
¥ p EVAP canister Water separator
vent control valve i3

il

A

Vacuum cut valve

View X

SEF870T
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POSITIVE CRANKCASE VENTILATION

PCV valve

¢ Fresh air

& : Blow-by gas
SECB31AA

Engine not running

Cruising

or backfiring
=T
Idling or Acceleration
decelerating or high load
=
SEF559A

2N

SEC137A

ET277

174

Description

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

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

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

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

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

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

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

tions.

Inspection
PCV (Positive Crankcase Ventilation) VALVE

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

PCV HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air, If any
hose cannot be freed of obstructions, replace.
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BASIC SERVICE PROCEDURE

/ Fuel Pressure Release

Data link connector Before disconnecting fuel line, release fuel pressure from fuel
for CONSULT line to eliminate dan%er. P @l
1. Turn ignition switch “ON”.
S/ 2. Perform “FUEL PRESSURE RELEASE” in “WORK
SUPPORT" mode with CONSULT.
3. Start engine.
4.  After engine stalls, crank it two or three times to release EM
5

all fuel pressure.
Turn ignition switch “OFF”.

SEF979R ﬂ:@
B FUEL PRES RELEASE M [ -
C
FUEL PUMP WILL STOP 8Y
TOUGHING START DURING
IDLE. E

CRANK A FEW TIMES AFTER
ENGINE STALL.

lﬁﬂ AT
[ START |
SEF823K TF
o 1. Remove fuel pump fuse located in fuse box.
Fuel pump fuse e @ 2. Start engine. P
3.  After engine stalls, crank it two or three times to release
all fuel pressure.
4. Turn ignition switch “OFF”. FA
9. Reinstall fuel pump fuse after servicing fuel system.
RA
BR
SEF963R
Fuel Pressure Check &

¢ When reconnecting fuel line, always use new clamps.

* Make sure that clamp screw does not contact adjacent
parts. RS

® Use a torque driver to tighten clamps.

- Use Pressure Gauge to check fuel pressure. _

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

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

— 3. Instail pressure gauge between fuel filter and fuel tube. =L

/i*/’ /} ﬁ;t% ;:j;ge—siﬂi_‘l 4. Start engine and check for fuel leakage.

) 5. Read the indication of fuel pressure gauge.

i At idling: liDp

Retury hoss With vacuum hose connected

Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
6. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.
7. Plug intake manifold with a rubber cap.
SFPMA 8. Connect variable vacuum source to fuel pressure regulator.

EC-25
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BASIC SERVICE PROCEDURE

Vacuum

Fuel pressure

2030
0 50
0 &

ZTo fuel pressure regulator

SEF718BA|

SEF966R

176

SEF967R

Fuel Pressure Check (Cont’d)

9.

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

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

Injector Removal and Installation

1.
2.

3.
4.

Release fuel pressure to zero. Refer to previous page.
Drain coolant by removing drain plugs from both sides of cyl-
inder block. :

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

Remove intake manifold collector from engine.

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

IACV-AAC valve

IACV-FICD solenoid valve

Throttle position sensor and closed throttle position switch
assembly

EGRC-solenoid valve

EGR temperature sensor

Ground harness

PCV hoses

Vacuum hoses for

Brake booster

EGRC-sclenoid valve

Fuel pressure regulator

EVAP canister

EGRC-BPT vaive

Air hoses from

Air duct

IACV-AAC valve

Water hoses for

Throttle body

Air relief plug

EVAP canister purge hose

. EGR flare tube

Remove injector fuel tube assembly.

The following parts should be disconnected or removed.,
¢ Vacuum hose for fuel pressure regulator

e Fuel feed and return hose

o All injectors harness connectors

Push Injector tail piece.

Do not pull on connector.
De not extract injector by pinching.

e e

Qoo eeCeseeeOT 00 e
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Injector Removal and Installation (Cont’d)

6. Push out any malfunctioning injector from injector fuel tube.
Insulator 7. Replace or clean injector as necessary.
Injector e Always replace O-rings with new ones. Gl
e Lubricate O-rings with engine oil.
8. Install injector to injector fuel tube assembly. A
il
g =)
N SEF088T) LG

Tighten in numerical order shown in the figure.
a) First, tighten all bolts to 6 to 7 N-m (0.6 to 0.7 kg-m, 4.3 to 5.1
ft-b).
b) Then, tighten all bolts to 10.8 to 14.7 N'm (1.1 to 1.5 kg-m, 8 FE
to 11 ft-Ib).
10. Reinstall any part removed in reverse order of removal.
] CAUTION: AT
After properly connecting fuel hose to injector and fuel tube,
. | check connection for fuel leakage.
SEF089T)

1 9. Install injectors with fuel tube assembly to intake manifold. -

Fast Idle Cam (FIC) Inspection and Adjustment
% MONITOR % NoFa [] 1. Turn ignition switch “ON”. PD
2. See "COOCLAN TEMP/S” in “DATA MONITOR" mode
with CONSULT.
3. When engine coolant temperature is 25x5°C (77+9°F), FA
make sure that the center of mark @& is aligned with

COOLAN TEMP/S 25°C

mark (B as shown in the figure. RA
o RECORD BR
SEF52R]
@ 1. Turn ignition switch “OFF”. S
2. Disconnect engine coolant temperature sensor harness
connector and check resistance as shown in the figure.
- 3. Start engine and warm it up. BS

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

FA
SEF536H
e [f NG, adjust by turning adjusting screw. EL
Mark @) Lock nut:
(cam follower lever) : 0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-Ib) _—
D
Mark ©)
Mark
(fast idle cam}
—]
Adjusting
scraw
Lock nut Therme-element SEFS7CR
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Mark @)

{cam follower lever)

Mark ©

(fast idle cam)

SEF971R

178

Fast Idle Cam (FIC) Inspection and Adjustment

{Cont’d)

4. Start engine and warm it up.

®

5.

5.

hen engine coolant temperature is 8015°C
(17619°F), check the following. .
The center of mark @ is aligned with mark © .
The cam follower lever’s roller is not touching the fast
idle cam.
When the resistance of engine coolant temperature
sensor is 0.26 to 0.39 kG2, check the following.
The center of mark & is aligned with mark ©.
The cam follower lever’s roller is not touching the fast
idle cam,

If NG, replace thermo-eilement and perform the above inspec-
tion and adjustment again.
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment al

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

1. Make sure that the following parts are in t .
good order. gr tioner is “OFF”. AN
e Battery 3. On automatic transmission equipped
e Ignition system models, when checking idle rpm, ignition
e Engine oil and coolant levels timing and mixture ratio, checks should be [ERM]
o Fuses carried out while shift lever is in “N”’ posi-
¢ ECM harness connector tion. _
e Vacuum hoses 4. When measuring “CO” percentage, insert LG
e Air intake system probe more than 40 cm (15.7 in) into tail pipe.
(Oil filler cap, oil level gauge, etc.) 5. Turn off headlamps, heater blower, rear
e Fuel pressure defogger. . .
e Engine compression 6. Keep front wheels pointed straight ahead.
e EGR valve operation 7. Make the check after the cooling fan has EE
e Throttle valve stopped.
e EVAP canister purge control valve
AT
Overall inspection sequence TE
INSPECTION START
)
h 4
Perform on board diagnostic sys- NG .| Repair or replace.
tem. " EA
OK
A
Check & adjust ignition timing. ! RA
- F
y BR
Check & adjust idle speed. NG Check IACV-AAC valve.
OK STl
y
: v
Check function of front heated oxy- NG Check harnesses for front NG .| Repair or replace harness(es). RS
gen sensors. | heated oXygen Sensors. "
K
O FOK BY
Check CO%. NG .| Check emission control parts
5K 7| and repair or replace if neces- HA
sary.
r -
Replace front heated oxy- =L
gen sensors.
oz
A r
INSPECTION END OK| Check function of front NG
b heated oxygen sensors.
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>

1emp =E

120 270

SEF246F|

SEF247F

O]

L/

~
CHECK —

~
\

\

S~

~

/|

SEF051P)

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

START

v

& (Gasket

Visually check the following:
¢ Air cleaner clogging

# Hoses and ducts for leaks
e EGR valve operation

® Electricai connectors

¢ Throttle valve and throtile position sensor operation

Y

—

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

r

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

r

Refer to EC-49.

Perform diagnoestic test mode 1l (Self-diagnostic results).

OK

¢NG

%

Repair or replace components as necessary.

A

under no-lead.

Run engine at about 2,000 rpm for about 2 minutes

Rev engine (2,000 -
no-load, then run engine at idle speed.

3,000 rpm) two or three times under g &

h 4

harness connector.

Turn off engine and disconnect throttle pasition sensor -

™) \\\‘rr\

Air ,du7

=

Throttle position sensor
harness_cgonnector

SEF975R)

180

v

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

r

pr—

Check ignition timing with a timing light.

15°£2° BTDC (in “N” position)

OK

EC-30

‘LNG

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

v

Turn off engine and connect throttie
position sensor harness connector to
throttle position sensor.




BASIC SERVICE PROCEDURE
Idle Speed/lgnition Timing/ldle Mixture Ratio
Adjustment (Cont’d)

Timing
indicator l @ﬂ
Check base idle speed.
Read idle speed in “DATA MONITOR" mode with CONSULT. M2,
@ Check idle speed.
OK El
70050 rpm (in “N” position) e
SEF3715 l NG LS
Rev engine {2,000 - 3,000 rpm) 2 or 3 times under no-load then run
engine at idle speed.
Adjust idle speed by turning idle speed adjusting screw. EE
Read idle speed in “DATA MONITOR” mode with CONSULT,
n
. Check idle speed. AT
U= I |
Throttie position sensor - —
+ N _
SEFO72R 700£50 rpm (in position) TE
y
g3
Turn off engine and connect throttle position sensor harness connector. L
: : P4
Start and rev engine (2,000 - 3,000 rpm) 2 or 3 times under ne-load then run
at idle speed.
RA&
n y
Check target idle speed.
D,
SEF973R Read idle speed in “DATA MONITOR” mode with CONSULT. BR
_ g OR
ll - Check idle speed. &
# MONITOR  ¥r NOFALL [ ST
CMPSsAPM (POS) 750 rpm 750150 rpm {in "N position)
5E
OK NG RS
Check IACV-AAC valve and replace if necessary. Refer to
EC-256. ' il
Check JACV-AAC valve hamess and repair if necessary. Refer to H A
[ RECORD | EC-256. i * s
SEF976R
! ElL
;
il Check ECM function® by substituting another known good ECM.
S\,
\\\\ 4 5 //// W7
N Z y ] IBsg
= 6 a Run engine at about 2,000 rpm for about 2 minutes under [ (@
S \ "a’ no-load.
= © 7 7
= ~ ' d
Z N ®
- , O ? . o
= <1000 Hfonin ¥ : ECM may be the cause a problem, but this is rarely the case.
SEF247F
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¥¢ MONITOR  ¥r NOFALL []

2087rpm
LEAN
RICH

CMPS*RPM (POS)
FR ©2 MNTR-B1
FR 02 MNTR-B2

I

RECORD

SEF929Q

Check front heated oxygen sensor | H signal.

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

@

l

1. See “FR 02 MNTR-B2" in “DATA
MONITOR” mode.

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

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

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

2. Make sure that maifunction indicator
lamp goes on more than 5 times dur-
ing 10 seconds at 2,000 rpm.

SEF957D
|
~ N //
—HCHECK —
-~ ~
/1N
SEF051P
182

OK

OK

Less than 5 times

¥

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

Replace front heated axygen sensor LH.

h 4

MONITOR” mode.

seconds.

LEAN — RICH
OR

Check front heated oxygen sensor LH signal.
1. See “FR 02 MNTR-B2" In “DATA 4

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

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

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

2. Make sure that malfunction indicator

lamp goes on more than 5 times dur-

ing 10 seconds at 2,000 rpm,
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
Y MONITOR ¥ NOFALL [ ] © o
)
CMPSRPM (POS)  2087rpm l Ll
FR 02 MNTR-B1 LEAN .
FR 02 MNTR-B2 RICH Check front heated oxygen sensor RH signal. Monitor does MA
1. See “FR 02 MNTR-B1” in “DATA not fluctuats.
MONITOR" mode. Malfunction
2. Maintaining engine at 2,000 rpm under indicator lamp =M
no-load (engine is warmed up does not blink.
| " RECORD _I sufficiently.}, check that the monitor fluctu-
" SEF929Q ates between “LEAN” and “RICH” more LG

than 5 times during 10 seconds.
1 time: RICH — LEAN — RICH
2 times: RICH s LEAN — RICH —
LEAN — RICH
OR
. Set “Right bank front heated oxygen sen-
sor monitor” in the Diagnoestic Test Mode
li. Refer to EC-49.
2. Make sure that malfunction indicator AT
lamp goes en more than 5 times during
10 seconds at 2,000 rpm.

SEF957D rOK Less than 5 times T
L
m END oD
N |/
~ ~ |
A
. CHECK — Replace front heated oxygen sensor RH.
- / N r RA
I Check front heated oxygen sensor RH signal. NG
1. See “FR 02 MNTR-B1" in “DATA
MONITOR” mode. BR
SEFO51P 2. Maintaining engine at 2,000 rpm under
no-load (engine is warmed up
sufficiently.), check that the monitor fluctu- ST
ates between “LEAN” and “RICH” more
than 5 times during 10 seconds.
1 time: RICH —> LEAN —> RICH RS
2 times: RICH — LEAN — RICH —
LEAN — RICH
OR 2k
@ 1. Set “Right bank front heated oxygen sen-
sor monitor” in the Diagnostic Test Mode
Il. Refer to EC-49. A
2. Make sure that malfunction indicator
lamp goes on more than 5 times during
10 seconds at 2,000 rpm. L
OK
- @2
END
EC-33 183
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Front heated oxygen sensor
RH harness connector

. DISCONNECT @ . DISCONNECT
, EI CONNECTOR l]

4B

[Q]

SEF0255

Front heated oxygen sensor
LH harness connector

. & @ . &)

lof CONNECTOR][
57

ECM

[@]

SEF0263

184

Idle Speed/Ignition Timing/Idie Mixture Ratio

Adjustment (Cont’d)

©

Check front heated oxygen sensor RH harness:
1. Turn off engine and disconnect battery ground cable.
2. Disconnect ECM SMJ harness connector from ECM.
3. Disconnect front heated oxygen sensor RH harness connec-

tor.
4. Check for continuity between terminal No. @ of ECM SMJ

harness connector and harness connector for front heated

oxygen sensor RH.
ContinuUity eXISTS. . innssnr s smenns s smesesaene OK
Continuity does not exist. .......ccceeern-e. eeenestistnennsnsnt e emanesnne NG

oK NG

r
Repair or replace harness.
P P D

r

Connect ECM SMJ hamess connector to ECM.
®

Check front heated oxygen sensor LH harness:
1. Turn off engine and disconnect battery ground cable.
2. Disconnect ECM SMJ harness connector from ECM,
3. Discannect front heated oxygen sensor LH harness connec-

tor.
4. Check for continuity between terminal No. & of ECM SMJ

harness connector and harness connector for front heated

oxygen sensor LH.
CONtiNUItY @XiSTS. .uumirmmssmssssssnsersrnssressssnssnssennnssmremsmeesansres OK
Continuity does not exist. ...c.cceeecvvrceevceeeenee e NG

CK NG

4
Repair or replace harness.
P p (D)

r

Connect ECM SMJ harness connector to ECM.
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Idle Speed/Iignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

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

EC-35

[o
_ macTveTEsTH [ ®
COOLANT TEMP 20°C i
=====z=zzz= MONITOR ==z=z=z=z=: m ] -
CMPS+RPM (POS)  1175rpm 1. Select “COOLANT TEMP” in “ACTIVE TEST” mode.
INJ PULSE-B2 2.7msec 2. Set “COOLANT TEMP” to 20°C (68°F) by touching
INJ PULSE-B1 2.7msec “DWN" and “Qd".
IGN TIMING 10BTDC OR
\ 1. Disconnact engine coolant temperature sensor harness
lﬁl fﬁl_ connector.
QU” ‘Up IrDWN ”Qd 2. Connect a resistor (2.5 kQ2) between terminals of
MEC7928 engine coolant temperature sensor harness connector.
m DIECONNECT (ci@) ﬁ !
] 15, E D ' . Start engine and warm it up until engine ccolant temperature indi-
Engine ceolant temperature cator points to the middle of gauge.
sensor harness connector
[ y
Rev engine (2,000 - 3,000 rpm) two or three times under no-load,
then run engine at idle speed.
2.5k Q resistor SEF932Q e o OK
Check “CO” %. >
P " Idle CO: 0.2 - 8%
TEMP === After checking CO%,
1. Disconnect the resistor from terminals of engine coolant tem-
l‘_}) perature sensor.
20 : 270 2. Connect engine coolant temperature sensor harness connector
1 ’ to engine coolant temperature sensor.
| NG
r
Connect front heated oxygen sensor harness connectors to front
healed ocxygen sensor.
SEF246F|
F
[ . Refer to EC-25.
\\\“\” ”I | ”I/ Check fuel pressure regulator. Refer to EC-25 . ®
WV,
N> 5
"
$\ 6 /a Check mass air flow sensor and its circuit. Refer to EC-100.
-"-':\ -
—
= E | '
= 1 =]
=" s Check injector and its circuit. Refer to EC-329.
- Clean or replace if necessary.
= 8
d : N
x 1000 r/min l
SEF248F Check engine coolant temperature sensor and its circuit. Refer to
EC-118.
y
Check ECM function® by substituting another known good ECM. »®)

MA

EM

e

AT

PD

FA

BR

RS

BT

A

EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

ing:
e Diagnostic Trouble Code (DTC) . Mode 3 of SAE J19792
® Freeze Frame Qa8 ... iitiier et st ss s s ssm e e s s snnn e sss e s sneeas samrnsranneseas Mode 2 of SAE J1979
e System Readiness Test (SRT) COUE ....cuveceeeeiicei e Mode 1 of SAE J1979
e 1st Trip Diagnostic Trouble Code (15t THp DTC) e, Mode 7 of SAE J1979
e st Trip Freeze Frame data ‘
o Tost values and Test lIMIIS wiriirrr s s e e s sesee s es e ssmmee ee e e Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.

DTC 1st trip DTC Freeze;:;rame 13;:::;;2?;6 SRT code Test value
Diagnostic test
mode 1l (Self- .
diagnostic © o
results)
CONSULT O O O O O O
GST O 02 O Q G

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

The malfunction indicator lamp (MIL) on the instrument panel lights up when the same malfunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer to EC-77.).

Two Trip Detection Logic

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

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

MIL DTC 1st trip DTC

ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking Lighting up | lighting up displaying | displaying | displaying | displaying

Misfire (Possible three way catalyst

damage})
— DTC: P0300 - PO306 (0701, X ' X X

0603 - 0608) is being detected

Misfire (Possible three way catalyst

damage)
- — DTC: PO300 - PO306 {0701, - X ' X X

0603 - 0608) has been detected
Closed !oop control — DTC: PO130

X
(0307}, PO150 (0308) X X
Fail-safe items (Refer to EC-77.} X xX*1 xX*1
Except above X X X X

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

Emission-related Diagnostic Information

DTC AND 1ST TRIP DTC

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest seif-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTG did not reoccur, the 1st trip
DTC will not be displayed. If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MIL will not light up {two trip detection logic). If the same malfunction is not detected in the 2nd
trip (meeting the required driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same mal-
function is detected in the 2nd trip, both the 1st trip DTC and DTC are stored in the ECM memory and the
MIL lights up. In other words, the DTC is stored in the ECM memory and the MIL lights up when the same
malfunction occurs in two consecutive trips. If a 1st trip DTC is stored and a non-diagnostic operation is per-
formed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that
blink or light up the MIL during the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory.
Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-46.

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

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

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

requires repair.

How to read DTC and 1st trip DTC

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

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

2. CONSULT or GST {Generic Scan Tool) Examples: P0340, P1320, P0705, PO750, etc.
These DTCs are prescribed by SAE J2012.
G‘g (CONSULT also displays the malfunctioning component or system.)

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

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

is recommended.

A sample of CONSULT display for DTC is shown at left. DTC or 1st
W seLF-DiaG REsuLTs B [ trip DTC of a maifunction is displayed in SELF-DIAGNQSTIC
RESULTS mode of CONSULT. Time data indicates how many
FAILURE DETECTED TIME times the vehicle was driven after the last detection of a DTC.
IAGV-AAC VALVE 0 If the DTC is being detected currently, the time data wilt be “0”.

[POS50S5]

ERASE|[PRINT |[FFdata]

SEF215T

MA

=

El
LC
FE
AT
T

PD

(B4
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
M seLFoiAG ResuLTs B L If a 1st trip DTC is stored in the ECM, the time data will be “[11]".
FAILURE DETECTED TIME
IACV-AAC VALVE il
[PO505]

[ERASE|[PRINT |[FFdata

SEF216T]|

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant
temperature, short term fuel trim, long term fuel trim, engine speed, vehicle speed and absolute pressure
sensor at the moment a malfunction is detected. :

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

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

lowing priorities to update the data.

Priority ltems
Freeze frame data Misfire — DTC: P0O300 - PO306 (0701, 0603 - 0608)
1 Fuel Injection System Function -— DTC: PO171 (0115), PO172 (0114), PO174 (0210), PO175
(0209)
2 Except the above items (Includes A/T related items}
3 1st trip freeze frame data

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

Both 1st trip freeze frame data and freeze frame data {along with the DTCs) are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in “HOW TO ERASE EMISSION-

RELATED DIAGNOSTIC INFORMATION”. Refer to EC-46.

SYSTEM READINESS TEST (SRT) CODE

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

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

SRT codes are set after self-diagnosis has been performed two or more times. This occurs regardiess of
whether the diagnosis is in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips.
The following table lists the five SRT items (14 test items) for the ECCS used in JR50 models.
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Emission-related Diagnostic information

(Cont’d)

SRT items

Self-diagnostic test items

@l

Catalyst monitoring

e Three way catalyst function (right bank) P0420 (0702}
e Three way catalyst function {left bank) PG430 {(0703)

MA

EVAP system monitoring

e EVAP control system (Small Leak) P0440 (0705)
e EVAP control system purge flow monitoring P1447 (0111}

Oxygen sensor monitoring

# Front heated oxygen sensor {right bank) PO130 (0503)
e Rear heated oxygen sensor {right bank} P0136 (0707)
® Front heated oxygen sensor (left bank) PO150 (0303)
® Rear heated oxygen sensor (left bank) P0156 (0708)

&

LG

Oxygen sensor heater monitoring

e Front heated oxygen sensor heater (right bank) P0135 (0901}
¢ Rear heated oxygen sensor heater (right bank) P0O141 (0902)
s Front heated oxygen sensor heater (left bank) PO155 (1001)
¢ Rear heated oxygen sensor heater (left bank) PO161 {1002)

EGR system monitoring

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

FE

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later AT
(Refer to EC-46). In addition, after ECCS components/system are repaired or if the battery terminals remain

disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.
How to display SRT code

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

@l 2. Selecting Mode 1 with GST (Generic Scan Tool)

M ssr B =
CATALYST INCMP
EVAP SYSTEM  INCMP
02 SENSOR INCMP
02 SEN HEATER  CMPLT
EGRSYSTEM  INCMP
| PRINT {
SEF214T,

How to set SRT code
To set all SRT codes, self-diagnosis for the items indicated above must be performed two or more times. Each
diagnosis may require a long period of actual driving under various conditions. The most efficient driving pat-
tern in whicht SRT codes can be properly set is explained on the next page. The driving pattern should be 16X
performed two times or more to set all SRT codes.

i

FA

BR

A sample of CONSULT display for SRT code is shown at iefi. ST
“INCMP” means the self-diagnosis is incomplete and SRT is not v
set. “CMPLT” means the self-diagnosis is complete and SRT is set.

EC-39
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Emission-related Diagnostic Information

(Cont'd)
e The time required for each diagnosis varies with road sur- Suggested transmission gear position for
face conditions, weather, altitude, individual driving habits, A/T models @ﬂ
etc.
Zone A refers to the range where the time required, for the Set the selector lever in the “D” position with the
diagnosis under normal conditions*, is the shortest. Zone B overdrive switch turned ON. N
il

refers 1o the range where the diagnosis can still be per-
formed if the diaghosis is not completed within zone A,

* Normal conditions refer to the following: Suggested maximum speed In each gear

= “:’Iea";‘ r'ﬁ;g' Downshift to a lower gear if the engine is not running  E]

— Ambient air temperature: 20 - 30°C (68 - 86°F) smoothly, or if you need to accelerate.

— Dialgnos(ijs_t‘is performed as quickly as possible under nor- Do not exceed the maximum suggested speed A
mal conditions. shown below) in an . ivi Y
Under different conditions [For example: ambient air tem- (se the hi h) t any gear Fotr 'de\;EI rohad dnvmg’
perature other than 20 - 30°C (68 - 86°F)], diagnosis may u ghest gear suggested for that speed.
also be performed. Always observe posted speed limits and drive

Pattern 1: ;I'he eng:'ne is fstz:rﬁd %t!:, tréeﬁ:ging ;:cli:c))lant according to the road conditions to ensure safe

emperature of -10 to 35° 10 95° ration. - ' ifti
nals G) and & is 3.0 - 4.3V). , FE
e The engine must be operated at idle speed loss of vehicle control.
until the engine coolant temperature is k
greater than 70°C (158°F) (where the voltage Gear m/h (MPH) -
between the ECM terminals G and & is 2WD (AUTO models) AT
lower than 1.4V). 1st 50 (30)
Pattern 2: ® When steady-state driving is performed again ond .95 (60)
even after it is interrupted, each diagnosis can e

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 leasi 3 times. 2D
On M/T models, shift gears following “suggested
upshift speeds” schedule at right.
Pattern 4: @ Tests are performed afier the engine has been [Fh
operated for al least 12 minutes. ‘
e The accelerator pedal must be held very steady
during steady-state driving.
» |f the accelerator pedal is moved, the test must [Py
be conducted all over again.
*1: Depress the accelerator pedal until vehicle speed is 90
km/h (56 MPH), then release the accelerator pedal and . ER
keep it released for more than 10 seconds. Depress the =
accelerator pedal until vehicle speed is 90 km/h (56 MPH)
again.
*2: Operate the vehicle in the following driving pattern. . 8T
1) Decelerate vehicle to 0 km/h and let engine idle.
2} Repeat driving pattern shown below at least 10 times.

# During acceleration, hold the accelerator pedal as ES
steady as possible. (The THROTL POS SEN value O
of CONSULT should be between 0.8 to 1.2V)

3) Repeat steps 1 and 2 until the EGR system SRT is set.

BO - 55 Ki/H -srereenmmemmmmeeeneas .

(30 - 35 MPH) [HA
(&L,
L e N
(0 MPH) iy0s 108! 208 D3
SEF414S
*3: The driving pattern may be omitted when EVAP (SMALL
LEAK) checks are performed using the FUNCTION TEST
made of CONSULT.
*4: Checking the vehicle speed with CONSULT or GST is
advised.
191
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192

Emission-related Diagnostic Information
(Cont’'d)

TEST VALUE AND TEST LIMIT

The following is the information specified in Mode 6 of SAE J1979.

The test value is a parameter used to determine whether a system/circuit diagnostic test is “OK” or “NG” while
being monitored by the ECM during self-diagnosis. The test limit is a reference value which is specified as the
maximum or minimum value and is compared with the test value being monitored.

ltems for which these data {test value and test limit} are displayed are the same as SRT code items (14 test
items).

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

X:-Applicable
—: Not applicable
SRT item , .
. t
(CONSULT Se':eds'tai?:;s © TID*1 CID*1 Test value Test limit Application
display) '
Three way cata-
lyst function O1H O1H Parameter 1 Max. X
(Right bank)
CATALYST
Three way cata-
lyst function 03H 02+ Parameter 1 Max. X
{Left bank)
EVAP control
system 05H : 03H Parameter t Max. X
(Small leak)
EVAP SYSTEM
EVAP control
system purge D6H a3H Parameter 2 Min. X
flow monitoring
09H 04H Parameter 1 Max. X
Front heated 0AH 84H Parameter 2 Min, X
oxygen sensor 0BH 04H Parameter 3 Max. X
(Right bank) QCH 04H Parameter 4 Max. X
0DH 04H Parameter 5 Max. X
11H 05H Parameter 1 Max. X
Front heated 12H 85H Parameter 2 Min. X
oxygen sensor 13H 05H Parameter 3 Max. X
(Left bank) 14H 05H Parameter 4 Max. X
02 SENSOR
15H 05H Parameter 5 Max. X
19H 86H Parameter 6 Min, X
Rear heated 1AH 86H Parameter 7 Min. X
oxygen sensor
(Right bank) 1BH 06H Parameter 8 Max. X
1CH 06H Parameter 9 Max. X
_ 21H 87H Parameter 6 Min. X
Rear heated 22H 87H Parameter 7 Min. X
oxygen sensor
{Left bank} 23H O7H Parameter 8 Max. X
24H 07H Parameter 9 Max. X
EC-42
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Emission-related Diagnostic Information

(Cont’d)
X: Applicable @H
—: Not appiicable
SRT item oy ' ;
(CONSULT Se't'e:'f‘i?g;St'C TIDH CID*1 Test value Test limit Application A
display) '
Front heated 29H g8H Parameter 1 Max. X EM
oxygen sensor
heater 2AH H P 1 Mi
(Right bank) 88 arameter in. X e
Front heated 2BH 0gH Parameter 1 Max. X
oxygen sensor
heater 5 p tor 1 )
02 SENSOR (Left bank) CH 88H arameter Min, X
HEATER Rear heated 2DH QAH Parameter 1 Max. X FE
oxygen sensor
heater o€ 8AH P 1 i -
(Right bank) H A arameter Min. X AT
Rear heated 9FH 0BH Parameter 1 Max. X
oxygen sensor
heater H BH b ; i Ts
(Left bank) 30 8 arameter in. X
31H 8CH Parameter 1 Min. X =)
32H BCH Parameter 2 Min. X
EGR function 33H 8CH Parameter 3 Min. X EA
EGR SYSTEM 34H 8CH Parameter 4 Min. X
35H 0CH Parameter 5 Max. X
D)y
EGRC-BFT valve 36H 0OCH Parameter 6 Manx. X A
function 37H 8CH Parameter 7 Min. X
*1: TID and CID are hexadecimals and are shown only on GST. B
8T
RS
8T
Rl
EL
DX
193
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Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
—: Not applicable
DTC*4
(CONSUL-IF?;Z% terms) CONSULT ECM*1 SRT code T-Tis;tv ﬁ:rl:if / 1st trip DTC Relorence page
GST*2
EgESIEILE;gA?gBJOSTIC FAIL: PO00O 0505 . _ . .
MASS AIR FLOW SEN PO100 0102 — e X EC-100
ABSOL PRESS SENSOR PO105 0803 — - X EC-106
INT AIR TEMP SEN PO110 0401 - — X EC-113
COOLANT TEMP SEN ' PO115 0103 — — X EC-118
THROTTLE POSI SEN P0120 0403 — — X EC-122
“COOLANT TEMP SEN PO125 0908 — — X EC-129
CLOSED LOOP PO130 0307 — —_ X EC-134
FRONT O2 SENSOR-B1 ' PO130 0503 X X X*3 EC-135
‘FR O2 SEN HTR-B1 P0135 0901 X X X*3 EC-140
REAR 02 SENSOR-B1 P0136 0707 X X X3 EC-144
RR O2 SEN HTR-B1 POT41 0902 X X X*3 EC-148
FRONT O2 SENSOR-B2 PO150 0303 X X X3 EG-153
FR 02 SEN HTR-82 PO155 1001 X X X*3 EC-158
REAR 02 SENSOR-B2 PO156 0708 X X X'3 EC-162
AR 02 SEN HTR-B2 PO61 1002 X X X*3 EC-166
FUEL SYS LEAN/BK1 PO171 0115 — . X EC-170
FUEL SYS RICH/BK1 PO172 0114 — — X EC-175
FUEL SYS LEAN/BK2 PO174 0210 — — X EC-180
FUEL SYS RICH/BK2 PO175 0209 — — X EC-185
TANK FUEL TEMP SEN P0180 0402 — — X EC-190
MULTI CYL MISFIRE _ P0300 0701 — — X £C-193
CYL 1 MISFIRE P0301 0608 — —_— X EC-193
CYL 2 MISFIRE P0O302 0607 — — X EC-193
CYL 3 MISFIRE P0303 0606 = — X EC-193
CYL 4 MISFIRE PO304 0605 — — X EC-193
CYL 5 MISFIRE P0305 0604 — — X EC-193
CYL 6 MISFIRE P0306 0803 — — X EC-183
KNOCK SENSOR P0325 0304 — — X EC-197
CRANK POS SEN (0OBD) P0335 0802 — — — EC-200
CAMSHAFT POSI SEN PO340 0101 — — X EC-205
EGR SYSTEM PG400 0302 X X X3 EC-211
EGRC-BPT valve PQ40c2 0306 X X X3 EC-219
TW CATALYST SYS-B1 P0420 0702 X X X3 EC-221
TW CATALYST SY3-B2 P0430 0703 X X xX*3 EC-221
EVAP (SMALL LEAK) P0440 0705 X X X3 EC-317

194

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

*4: 1st trip DTC No. is the same as DTC No.
Note: Regarding JR50 models, “B1” indicates right bank and “B2” indicates left bank.
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Emission-related Diagnostic Information

(Cont'd)
X: Applicable
—: Not applicable (5]
DTG4

(CONSUL‘IIIi.TrSeen terms} cghsriyzu ECM'1 SRT code T-?-:;IV;;J;/ 1st trip DTC Reference page A
PURG CONT/V & SNV P0443 0807 — — X EC.233
VENT CONTROL VALVE PO446 0903 — — X EC-242 EM
EVAP 5YS PRES SEN P0450 0ro4 — — X EC-247
VEHICLE SPEED SEN PO500 0104 — — X EG-252 LG
IACV-AAC VALVE PO505 0205 — — X EC-256
CLOSED THRL POS SW P0O510 0203 — — X EC-251
AT COMM LINE POS00 — — — — EC-266 EC
ECM POGOS 0301 — — X £C-269
PARK/NEUT POSI SW PO705 1003 - — X EC-271 FE_
INHIBITOR SWITCH PO705 1101 — — X AT-59
FLUID TEMP SENSOR PO710 1208 — — X AT-65 AT
VHCL SPEED SEN AT PO720 1102 — — X AT-68
ENGINE SPEED SIG PO725 1207 — — X AT-70 TE
AT 1ST SIGNAL PO731 1103 — — X AT-72
AT 2ND SIGNAL PO732 1104 — —_ X AT-75 oD
A/T 3RD SIGNAL PG733 1105 — — X AT-77
AT 4TH SIG OR TCC PO734 1106 — — X AT-78
TOR CONV GLUTCH SV P0O740 1204 — — X AT-84 FA
AT TCG SIGNAL P0744 1107 — — X AT-87
LINE PRESSURE SV PO745 1206 — — X AT-92
SHIFT SOLENOID/V A PO750 1108 — - X AT-95
SHIFT SOLENOID/ B PO755 1201 — — X AT-98 BE
MAP/BARO SW SOLV P1105 1302 — — X EG-277
IGN SIGNAL-PRIMARY P1320 0201 —_ — X EC-283
CRANK P/S (OBD) COG P1336 0905 — — X EC-289 ST
EGRC SOLENQID/NV P1400 1005 — — X EC-204
EGR TEMP SENSOR P14071 0305 — — X EC-209 RS
VC/V BYPASS/Y P1441 0801 — — X EC-304
PURG VOLUME CONTA P1445 1008 — — X EC-309 BT
EVAP PURG FLOW/MON P1447 011 X X X3 EC-317
A/T DIAG COMM LINE P1605 0804 — — X EC-326 A,
THRTL POSI SEN AT P1705 1206 — - X AT-101
OVERRUN CLUTCH SnV P1760 1203 — — X AT-108 EL

*1: In Diagnostic Test Mode Il {Self-diagnostic resuits). These numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.

*3: These are not displayed with GST.
*4: 1st trip DTG No. is the same as DTC No. )4
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Emission-related Diagnostic Information
(Cont’d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

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

Selecting Mode 4 with GST (Generic Scan Tool)

Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode 1 by turning the mode selector
on the ECM (Refer to EC-49.)
e If the battery is disconnected, the emission-related diagnostic information will be lost after approx.

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

than switching the mode selector on the ECM.
The following data are cleared when the ECM memory is erased.
Diagnostic trouble codes
1st trip diagnostic trouble codes
. Freeze frame data .
1st trip freeze frame data
Systemn 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”.

TJouch “SELF-DIAG RESULTS”.

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

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS".

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

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

and A/T control unit.

NOOAON

s NOOBQN
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Emission-related Diagnostic Information

(Cont'd)
How to erase DTC (With CONSULT) @l
1. |f 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.
A
SELECT SYSTEM | [l seectomamope [ B SELF-DIAG RESULTS B []
U
ENGINE | | SELF-DIAG RESULTS | FAILURE DETECTED E

SHIFT SOLENOID/V A

> 1c

[ pATA MONITOR

, j )
] |:> [ Ecu PART NUMBER |
| |

| | |

| l |

AT

m|
| ERASE | PRINT |

|
I
]
I
I
l
.

Touch "SELF-DIAG RESULTS". 4. Touch "ERASE’. (The DYIC in the

Turn GONSULT “"ON", and touch
“AST™. A/T control unit will be erased.) FE
Touch | Touch < ,—l
E:’ “BACK". “BACK”. AT
[l sFLEcT sYSTEM ] |l seectoiamoe [ M SELF-DIAG RESULTS Bl [] -
| ENGINE . ] | WORK SUPPORT | FAILURE DETECTED  TIME
l AT ] | SELF-DIAG RESULTS N | SHIFT SOLENOIDV A @ 50
[ | > [oamamoniToR - ] !:> (PO750]
l | | ACTIVE TEST |
FA
| | | sRT. 0BD TEST VALUE | i
| ] [ FuncTion TEST ] [ ERASE |[ PRINT |[ FFdata .
5. Touch “ENGINE". 6. Touch "SELF-DIAG RESULTS". 7. Touch “ERASE". (The DTC in the R

ECM wili be erased.)

SEF3728
BR

&) 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. &T
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.

)

2. Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE RS
DIAGNCSIS™, “Self-diagnosis™. (The englne warm-up step can be skipped when performing the diagno-
sis only to erase the DTC.)
3. Select Mode 4 with GST {Generic Scan Tool). Bl
@y How to erase DTC (No Tools) o "

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

5 seconds and then turn it “ON” again. El
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.) e
3. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM. (See

EC-49.)
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Malfunction Indicator Lamp (MIL)
1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is a bulb

check.
e |f the malfunction indicator lamp does not light up, refer to EL
section (“WARNING LAMPS AND CHIME") or see EC-349.
2. When the engine is started, the malfunction indicator lamp

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

detected an engine system malfunction.
SEFDB51P.

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

Diagnostic Test Mode |
1. BULB CHECK

2. MALFUNCTION
WARNING

Diagnostic Test Mode Il

3. SELF-DIAGNOSTIC
RESULTS

4. FRONT HEATED OXY-
GEN SENSOR MONI-
TOR

MIL flashing without DTC

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

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

selector. (See next page.)

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

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

® “Closed loop control”

e Fail-safe mode

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

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

by front heated oxygen sensor, to be read.

If the ECM is in Diagnostic Test Mode Il, MIL may flash when engine is running. In this case, check ECM test
- mode selector following “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.
How to switch the diagnostic test (function) modes, and details of the above functions are described [ater.

. (Refer to EC-49.)

198

. Diagnostic Diagnostic
Condition Test Mode | Test Mode Ii
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK
Ignition switch RESULTS
in “ON" posi- A
tion Engine
- ) FRONT HEATED
C‘lﬂ AL MAV'\';;:':EJ('EON OXYGEN SENSOR
) MONITOR
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Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

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

&
e

H

E

h 4

Mode | ~—~ MALFUNCTION INDICA-
—» TOR LAMP CHECK. Refer to
EC-48.

MIL should come on.

OK

(Turn diagnostic test mode selector
on ECM fully clockwise.}
MIL should come off.

¢0K

Walit at least 2 seconds.

(Turn diagnestic test mode selector
fully counterclockwise.) .

v

DHAGNOSTIC TEST MODE |1
— SELF-DIAGNOSTIC RESULTS

NG
Check MIL circuit. (See pl Repair harness or connector il
™ EC-349)
v oK
No - MA
Check whether ECM test »| Repair or replace ECM test mode selector.
Yes| mode selector can be
turned counterclockwise.
Diagnostic Test Mode | Sl
— MALFUNCTION WARNING
NG ( )
5 0 CY [
Start engine. Repair harness or connactors. LG
r [OK
NG __ Diagnaostic Test Mode I
»; Check MiL circuit. {See | — FRONT HEATED OXYGEN SENSOR
EC-349.) : MONITOR (Left bark)
OK i =
r Turn diagnoslic test mode selector on ECM
Check ECM fail-safe. {See Tully clockwise. AT
EC-77.) l
OK Wait at least 2 seconds. TF
) ) Turn diagnostic test mode selector on ECM PD
fully counterclockwise. ;
Diagnostic Test Mode il F&
- FRONT HEATED OXYGEN SENSOR
MONITOR (Right bank)
J
]]'L;Irn cliiac_f(r:q?stic test mode selector on ECM
ully clockwise.
i BIR
> C.ﬂ v Wait al least 2 seconds. ST
Start engine. J'
Turn diagnostic test mode selector on ECM -
| fully counterclockwise. RS
*1: If the selector is turned fully counterclockwise at this time, the emission-re-
lated diagnostic information will be erased from the backup memory in the
ECM. BY
The following emission-related diagnostic information is cleared
when the ECM memory is erased. M
1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes
3. Freeze frame data
4. 1st trip freeze frame data EL
5. System readiness test (SRT) codes
6. Test values
7. Others B2X
e Switching the modes is not possible when the engine is
running. . ]
e When ignition switch is turned off during diagnosis,
gower to ECM will drop after approx. 5 seconds.
he diagnosis will automatically return to Diagnostic Test
Mode I.
e Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) {(Cont’d)

DIAGNOSTIC TEST MODE |I—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. Refer to EL section (“WARNING LAMPS AND CHIME") or see EC-349,

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION Condition
INDICATOR LAMP
ON When the maliunction is detected or the ECM’s CPU is malfunctioning.
OFF No malfunction.
e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode 1l (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 INDI-
CATOR LAMP. .

The DTC and 1st trip DTC are displayed at the same time. If the MIL does nct illuminate in diagnostic test
mode 1 (Malfunction warning), all displayed items are 1st trip DTC’s. If only one c¢ode is displayed when the
MIL illuminates in diagnostic test mode Il (SELF-DIAGNOSTIC RESULTS), it is a DTC; if two or more codes
are displayed, they may be either DTC’s or 1st trip DTC’s. DTC No. is same as that of 1st trip DTC. These
unidentified codes can be identified by using the consult or GST. A DTC will be used as an example for how

to read a code.

Example: Diagnostic trouble code No. 0102 and No, 0403
06 0.3 0.6 o3 .
il _ } w . —1
. OFF S
}
09 ' 03 21 06 09 21
Unit: secona
i i Diagnostic trouble code No. 0403
Diagnostic trouble code No. 0102 g SEF298Q
Example: Diagnostic trouble code No. 1003
06 03
] |
ON '
OFF SMMM ‘ ‘ —l_l—l_ﬂg
"L—L' , L
0.6 . 09 03 2.1
Diagnestic trouble code No. 1003 Unit: second
. SEF162PA

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indicates the
two RH digits of number. For example, the malfunction indicator lamp blinks 10 times for 6 seconds (0.6 sec
x 10 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates the DTC “1003”
and refers to the malfunction of the park/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 (DTC) INDEX, EC-2.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

How to erase diagnostic test mode Il (Self-diagnostic resuits)

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

is changed from Diagnostic Test Mode 1l to Diagnostic Test Mode I. (Refer to “HOW TO SWITCH DIAGNOS-

TIC TEST MODES”.)

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

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

DIAGNOSTIC TEST MODE Il — FRONT HEATED OXYGEN SENSOR MONITOR

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

Air fuel ratio feedback control

MALFUNCTION INDICATOR LAMP Fuel mixture condition in the exhaust gas condition
ON t.ean
- Closed loop system
OFF Rich
*Remains ON or OFF Any condition Open loop system

*» Maintains conditions just before switching to open loop.

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

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

2,000 rpm under no-load.

OBD System Operation Chart

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

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

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

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

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

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

ltems Fuel Injection System Misfire Except the lefts
MIL {goes off) 3 (pattern B) 3 (pattern B} 3 (pattern B)
'?TC’ Freeze Frame Data (no 80 (pattern C) 80 (pattern G} 40 (pattern A}
display)
1st Trip DTC (clear) 1 (pattern C}, *1 1 (pattern C), *1 1 (pattern B)
1st Trip Freeze Frame Data *1, %2 *1, 2 1 (pattern B)

{clear}

Details about patterns “A™, “B”, and “C" are on EC-55.
*1: Clear timing is at the moment OK is detected.
*2: Clear timing is when the same maifunction is detected in the 2nd trip.

Gl
(VA
EM
LG
FE
AT
TF

PD

RS
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

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

This driving pattern
satisfies with B but not C.

This driving pattern
satisfies with C but not B.

Detection

Detection NG

NG

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

This driving pattern satisfies with B and C pattarns,

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

OK
Detection

Vehicle
speed
IGN
MIL

<laped Bunmugs

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

lights up.

<Bleq Bweld 520014 (du} Is1) 8 D14 (A 191)>

SEF3925

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

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:

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

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

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

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

(pattern C) without the same malfunction after DTC is

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

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

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

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

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

ECM.
*4: The DTC and the freeze frame data wilf not be disptayed

EC-52
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont'd)

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

(Driving pattern B)

Driving pattern B means the vehicle operation as follows:

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

¢ 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 malunction.

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

Driving pattern C means the vehicle operation as follows:

(1) The following conditions should be satisfied at the same time:

Engine speed: (Engine speed in the freeze frame data) £375 rpm

Calculated load value: (Calculated load value in the freeze frame data) x (1£0.1) [%]

Engine coclant temperature (T) condition:

When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).

L ]

e When the freeze frame data shows higher than or equal to 70°C (158°F), “T" should be higher than or
equal to 70°C (1568°F).

Example:

If the stored freeze frame data is as follows:

Engine speed: 850 rpm, Calculated load value: 30% Engine coolant temperature: 80°C (176°F)

To be satisfied with driving pattern C, the vehicle should run under the foliowing 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 malfunction is detected regardless of (1).

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

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

The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after DTC

is stored in ECM.

MA
EW
LG
FE
AT
TF
PD
FA
RA

BR

8T
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OBD System Operation Chart (Cont’d)

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

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

This driving pattern
satisfies with B but not A.

This driving pattern
satisfies with A but not B,

Detection

This driving pattern satisfies with A and B patterns.

K

Detection

G

Vehicle
speed -
N
lights up
goes off.
1st trip

|
MIL
AMIL

<uislied Buaugs

=
=
Vv

<BIB(] SWEI4 82884

dut 1st) % 201G (din isp)s

SEF3838

trip DTC and the 1st trip freeze frame data wil! be stored

in ECM.
*8: 1st trip DTC will be cleared after vehicle is driven once

1st trip freeze frame dala will be cleared.

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

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

EC-54

When the same malfunction is detected in two consecutive

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

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

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

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

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

*1:
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Cont’d)

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

{Driving pattern A} @Gl
A
Engine o
coolant °C (°F] EM
temperalure el
(1) Engine coolant temperature should go over 70°C (158°F).
70 {158) LE
40 (104)
20 (68)
{2) Engine c¢oolant temperature should change more than 20°C
t t - {689F) after starting engine.
: | time —=
1Gh|l ON IGN OFF
Engine I i FE
speed ,I :A/—IG) Ignition switch should be changed from "ON" to "QFF".
|
rpm | )
P : i {4) Engine speed should go over 400 rpm. AT
' |
|
p il et Sl N TF
i T
AECE74 P@
o The A counter will be cleared when the malfunction is detected regardless of (1) - (4). _
e The A counter will be counted up when (1) - {4) are satisfied without the same malfunction. A,
e The DTC will not be displayed after the A counter reaches 40.
(Driving pattern B}
RA

Driving pattern B means the vehicle operation as follows:

All components and systems should be monitored at least once by the OBD system.
- @ The B counter will be cleared when the malfunction is detected once regardless of the driving pattern. BR

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™).

[Og)

EC-55 25



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Y CONSULT

o eonsr ™™ | 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.)

SEF978R

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

NISSAN

CONSULT

1

)
START

I SUB MODE

SBR4L5D)

5. Touch “ENGINE".

(| seLect_svsTeEm
ENGINE

LI

(LI | S—

S

[+

FBI5K

6. Perform each diagnostic test mode according to each service

procedure. '
For further information, see the CONSULT Operation Manual.
This sample shows the display when using the UE951 pro-
gram card. Screen differs in accordance with the program card
used.

I [ SELECT DIAG MODE

[ work supPORT
[ seLF-DiaG RESULTS

| oATA MONITOR
| ACTIVE TEST

206

| SR oBD TEST VALUE

| FUNCTION TEST

IR |V ) | I | |

SEF3745

[l seLecT Dia MODE

]

'ECM PART NUMBER

.

]
]

L

l
I
I

|
|
|
|

SEF374Q)

EC-56



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont’'d)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION -

DIAGNOSTIC TEST MODE @l
SELF-DIAGNOSTIC
temn WORK RESULTS*1 paTA | acTive | FUNG- (SRT-0BD
SUP- FREEZE | oniror| TesT | TON | TEST | A
PORT FRAME TEST VALUE
DATA*2
Camshatt position sensor X X X BN
Mass air flow sensor X X
Engine coolant temperature sensor X X X X
Front heated oxygen sensor X X X X LG
Rear heated oxygen sensor X X X
Vehicle speed sensor X X X X
Throttle position sensor X X X X
Tank fuel temperature sensor X X X
EVAP conirol system pressure sensor X X FE
Absolute pressure sensor X X
EGR temperature sensor X X R
INPUT Intake air temperature sensor X X AT
Crankshaft position sensor {OBD) X
Knock sensar X TE
Ignition switch (start signal) X X
Closed throttle position switch X
Closed throttle position switch E)
f"_’ (throttle position sensor signal) X X
E Air conditioner switch X
- Park/Neutral position switch X X X FA
E Power steering oil pressure swilch X X
8 Air conditioner switch X 28
= Battery voltage X
8 Ambient air temperaturg switch X
8 Injectors X X X BRE
o X
Power transistor {Ignition timing)} {Ignition X X X
signal) ST
IACV-AAC vaive X X X X X
EVAP canister purge volume control X X X AS
valve
Air conditioner relay X
Fuel pump relay X X X X 2
OUTPUT I GRC-solenoid valve X X X X ST
Front heated oxygen sensor heater X X X
Rear heated oxygen sensor heater X X X N
EVAP canister purge control solenoid
valve P X X X
EVAP canister vent control valve X X EL
Vacuum cut valve bypass valve X X
MAP/BARO switch solenoid valve X X X o3¢
Calculated load value X X :
X: Applicable

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

mode enly if a 1st trip DTG or DTC is detected. For details, refer to EC-38.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Contd)

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

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

Data monitor

Input/Output data in the ECM can be read.

Active test

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

SRT-0OBD test value

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

Function test

Conducted by CONSULT instead of a techni-
cian to determine whether each system is
"OK” ar “NG”.

ECM part numbers

ECM part numbers can be read.

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

. Freeze frame data

. Test values
. Others

SO —

WORK SUPPORT MODE

. Diagnostic trouble codes
. 1st trip diagnostic trouble codes

. 1st trip freeze frame data
. System readiness test (SRT) codes

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

o IGN SW “ON”

o ENG NOT RUNNING

# ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

IACV-AAC VALVE ADJ

SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER
THE FOLLOWING CONDITIONS.

e ENGINE WARMED UP

e NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE

o FUEL PUMP WILL STOP BY TOUCHING “START”
DURING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
from fuel line

208
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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

Freez<_a frame data Description
itern™1
DIAG TROUBLE & ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha-
CODE betical & P No. Index for DTC (EC-2).]
[PXXXX]

A

EM

LC

FUEL 8Y8-B1*2

FUEL SYS§-B2°2

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

One mode in the following is displayed.

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

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

“MODE 5": Open loop - has not yet satisfied condition to go to closed loop

AT

CAL/LD VALUE [%] o The calculated load value at the moment a malfunction is detected is displayed.
[Eg]OL?Dg TEMP e The engine coolant temperature at the moment a malfunction is detected is displayed.
or
S-FUEL TRIM-B1 [%) |® “Short-term fuel trim” at the moment a malfunclion is detected is displayed.
@ The short-term fuel trim indicates dynamic or instantanecus feedback compensation to the base fuel

S-FUEL TRIM-B2 [%)]

schedule.

TR

PD

L-FUEL TRIM-B1 [%]

L-FUEL TRIM-B2 [%]

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

than short-term fuel trim.

FA

ENGINE SPEED
[rem]

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

VHCL SPEED [km/h]
or [mph]

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

ABSOL PRESS
[kPa] or [kgfcm?] or
[psi]

L ]

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

BR

ST

*1: The items are the same as those of 1st trip freeze frame data.
*2: Regarding JRS0 model, “B1” indicates right bank and "B2” indicates left bank.

EC-59

B

RA

EL

2K

209



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE

CONSULT (Contd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Dascription

Remarks

CMPS-RPM
{POS) [rpm]

Indicates the engine speed computed
from the POS signal {1° signal) of the
camshaft position sensor.

MAS AIR/FL SE [V]

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

& When the engine is stopped, a certain

value is indicated.

COOLAN TEMP/S
[°C] or [°F]

The engine cooiant 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 ¢ool-
ant temperature determined by the ECM
is displayed.

FR 02 SEN-B2 [V]

FR 02 SEN-B1 [V]

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

RR C2 SEN-B1 (V]

RR O2 SEN-B2 [V]

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

FR 02 MNTR-B2
[RIGH/LEAN]

FR 02 MNTR-B1
[RICH/LEAN]

O 10| O O] O OO

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

RICH ... means the mixture became
“rich”, and control is being affected
toward a 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 until air-fuel mixture
ratic feedback control begins.

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

RR O2 MNTR-B1
[RICH/LEAN]

RR C2 MNTR-B2
[RICH/LEAN] ‘

O

Display of rear heated oxygen sensor
signal:

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

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

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

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

OO 1010 O OOOL O DO

O

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

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

Regarding JR50 model, “B1” indicates right bank and “B2” indicates left bank.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTIO

CONSULT (Cont’d)

Monitored item ECM Main
[Unit] nput | o als Description Remarks
signals g

BATTERY VOLT [V]

O

The power supply voltage of ECM is dis-
played.

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 voli-
age is displayed.

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]
or [°F]

The intake air temperature determined
by the signal voliage of the intake air
temperature senscr is indicated.

START SIGNAL

Indicates [ON/OFF] condition from the

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

OO0 O |0 OO0 I00I00

[ON/OFF] O starter signal.
CLSD THLP SW O e Indicates [ON/OFF] condition from the =S
[ON/OFF} throttle position sensor signal.
AIR COND SIG o |ndicates [ON/OFF] condition of the air
{ON/OFF] O conditioner switch as determined by the AT
air conditioner signal. '
P/N POSI SW O e Indicates [ON/OFF] condition from the
[ON/OFF] park/neutral position switch signal. TE
PW/ST SIGNAL & [CN/QOFF] condition of the power steering
[ON/OFF] oil pressure switch determined by the
power steering oil pressure signal is indi-
cated. PD
AMB TEMP SW O e |ndicates [ON/OFF] condition from the
[ON/OFF] ambient air temperature switch signal.
A
IGNITION SW # Indicates [ON/OFF] condition from igni- FA
[ON/OFF] tion switch.
INJ PULSE-BZ [msec] O ® |ndicates the actual fuel injection pulse | ® When the engine is stoppad, a cerain BA
widt~h compensated by ECM according to computed value is indicated.
INJ PULSE-BE1 [msec] the input signals,
B/FUEL SCHDL ® “Base fuel schedule” indicates the fuel B8R
[msec] O injaction pulse width programmed into L
ECM, prior to any learned on board cor-
_ rection.
IGN TIMING [BTDC] O # Indicates the ignition timing computed by | ® When the engine is stopped, a certain S
ECM according to the input signals. value is indicated.
IAGV-AACHV [%%] # |ndicates the idle air control valve (AAC
O vaive} control value computed by ECM RS
according to the input signals.
PURG VOL C/V [step] # Indicates the EVAP canister purge vol-
ume control valve computed by the ECM BT
according to the input signals.
e The opening becomes larger as the
value increases.
i
A/F ALPHA-B2 [%] ¢ The mean value of the air-fuel ratio feed- [ ® When the engine is stopped, a certain A
back correction factor per cycle is indi- value is indicated.
AF ALPHA-B1 [%] cated. ® This data alsc includes the data for the
air-fuel ratio learning control. EL
EVAP SYS PRES [V] &« The signal voltage of EVAP control sys-
tem pressure sensor is displayed.
AlR COND RLY ¢ The air conditioner relay control condition P
[ON/OFF] O {determined by ECM according to the
input signal} is indicated.
FUEL PUMP RLY & |Indicates the fuel pump relay control
[ON/OFF] O condition determined by ECM according
1o the input signals.
211
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CONSULT (Cont'd)

Monitored item ECM Main
[Unit) input sianals Description Remarks
signals 9
EGRC SOL/V The contral condition of the EGRC-sole-
[ON/OFF] noid valve (determined by ECM accord-
ing to the input signal) is indicated.
ON ... EGR operation is cut-off
OFF ... EGR is operational
VENT CONT/V The control condition of the EVAP canis-
[ON/OFF] ter vent control valve (determined by
ECM according to the input signal) is
indicated.
ON ... Closed
OFF ... Open
FR O2 HTR-B1 Indicates [ON/OFF) condition of front
[ON/OFF] heated oxygen sensor heater determined
FR O2 HTR.B2 by ECM according to the input signals.
[ON/OFF]
RR O2 HTR-B1 indicates [ON/OFF] condition of rear
[ON/OFF] heated oxygen sensor her_:tter dejermfned
AR O2 HTR-B2 by ECM according to the mput signals.
[ON/OFF]
VC/V BYPASS/V The control condition of the vacuum cut
[ON/OFF] valve bypass valve {determined by ECM
according tc the input signal) is indi-
cated.
ON ... Open
OFF ... Closed

PURG CONT S/V

[ON/OFF]

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

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

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%])

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

MASS AIRFLOW

[g'm/s]

Indicales the mass airflow computed by
ECM according to the signal voltage of
the mass airflow sensor,

MAP/BARO SW/V

[MAP/BARQ]

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

MAP ... Intake manifold absolute pres-
sure

BARQC ... Barometric pressure

212

ABSOL PRES/SE (V]

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

VOLTAGE
v

Voltage measured by the voltage probe.

PULSE

[msec} or [HZ] or [%)

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

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

be measured.

& Figures with “#"s are temporary ones.

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

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM {REMEDY) @H
e Engine: Return to the original trouble
JEGTION condition If trouble symptom disappesrs, s66 . ;':é?ﬁf’.zggfsw""ec“”
FUEL IN e Change the amount of fuel injection | CHECK ITEM. * Front hleated oxvden sensor
using CONSULT, Yo A
o Engine: After warming up, idle the
IACV-AACHY engine. Engine speed changes according to the | @ Harness and connector
OPENING ® Change the IACV-AAC valve opening | opening percent. e |ACV-AAC valve EM
percent using CONSULT.
& Engine: Return 1o the original frouble
ENG COOLANT condition If trouble symptom disappears, see : :ﬁr?ﬁgiggg ﬁotr;r;?cg;ture sensor
TEMP & Change the engine coalant CHECK ITEM. . Fugl iactors P LG
temperature using CONSULT. !
e Engine: Return to the original trouble
condition .
IGNITION TIMING | @ Timing light: Set ggg%bé‘ﬁ%ﬂpmm disappears, s6¢ & Adjust inilial ignition timing
¢ Retard the ignition timing using ’
CONSULT.
e Engina: After warming up, idle the & Harness and connector EE
enging, ¢ Compression
e A/C switch “"OFF” N . & |njectors
POWER BALANCE | o Shift lever “N” Enging runs rough or dies. o Power transistor
# Cut off each injector signai cne at a ® Spark plugs AT
time using CONSULT. & [gnitich cails
& Ignition switch: ON {Engine stopped)
e Turn the fuel pump relay "ON" and Fuel pump relay makes the operating ® Harness and connector
FUEL PUMP RELAY “OFF” using CONSULT and listen to | sound. & Fuel pump relay TF
operating sound. .
e [gnition switch: ON =
EGRC SOLENQID ¢ Turn solenoid valve “ON” and “OFF” | Sokenoid valve makes an operating & Harness and connector F
VALVE with the CONSULT and listen to sound. & Solenoid valve
operating sound.
SELF-LEARNING # |n this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching “CLEAR" on the ?@\u
CONT screen.
e Engine: After warming up, run engine
at 1,500 rpm. . . * Harness and connector .
PURG VOL CONT/V | « Change the EVAP canister purge Eng:?r? S;iEd changes according o the « EVAP canister purge volume control HA
votume control valve opening step P 9 step. valve
using CONSULT.
TANK F/TEMP SEN | # Change the tank fuef temperature using CONSULT. F}

MAP/BARC SW/V

# |gnitich switch: ON

(Engine stopped)

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

MAP/BARQ switch solenoid valve makes
an operating sound.

Harness and connector
MAP/BARQO switch solenaid valve

PURG CONT SV

Engine: Run engine at 2,000 rpm.
Turn the EVAP canister purge control
solenoid valve “ON" and “OFF” using
CONSULT and fisten for operating
sound.

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

VC ON ... Vacuum exists.

VC OFF ... Vacuum does not exist.

Harness and connector

EVAP canister purge contrel solenoid
valve

Vacuum hase

EC-63
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST MODE

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

SELF-DIAG
RESULTS

¢ Ignition switch: ON
{Engine stopped)

» Displays the results of on board
diagnostic system.

Objective system

CLOSED THROTTL
POSI '

Sensor.)

THROTTLE POSI

SEN CKT

PARK/NEUT POSI
SW CKT

¢ Ignitian switch: ON

+ |gnition switch: ON

Engine stopped) ¢ Harness and connector

(Eng PP . | Throttle valve: OFF ¢ Throttle position sensor {Closed
¢ Throttle position sensor circuit is [ gpened throttle position)

tested when throttle is opened o .

y e Throttle position sensor {Closed
and closed fully. ("IDLE throttle position) adjustment
POSITION" is the test item name o Tt ey
for the vehicles in which idle is | Throttle valver | . 98

lected by throttle position closed ® Veriy operation in DATA
56l MONITOR mode.
® Harness and connector
] lgnmf:m switch: ON Range (Throttle & Throttle pos!t!on sensor
{Engine stopped) e Throttle position sensor
" L valve fully opened | More than )
& Throttle position sensor cirouit is adjustment
. —= Throttle valve |3.0V .
tested when throttle is opened fully closed) ® Throttle linkage
and closed fully. y & Verify operation in DATA
MCNITOR mode.
Out of N/P ® Harness and connector
i " OFF
(Engl'ne stopped} , L positions & Inhibitor switch
e |nhibitor position switch circuit is . 0 .
tested when shift lever is o Linkage or Inhibitor switch
In N/P positions | ON adjustment

manipufated.

FUEL PUMP
CIRCUIT

& |gnition switch: ON
(Engine stopped)

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

There is pressure pulsation on

the fuel feed hose.

& Harness and connector
e Fuel pump

® Fuel pump relay

® Fuel filter clogging

e Fuel level

EGRGC SOV

CIRCUIT

# Ignition switch: ON
{Engine stopped)

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

The soiengid valve makes an

operating sound every 3
seconds.

e Harness and connector
» EGRC-s0lenoid valve

START SIGNAL
CIRCUIT

Ignition switch: ON — START
Start signal circuit is tested when
engine is started by operating the
starter. Battery voltage and engine
coolant temperature before
cranking, and average battery
voltage, mass air flow sensor
output voltage and cranking speed
during cranking are displayed.

Start signal: OFF — ON

& Harness and connector
& [gnition switch
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CONSULT (Contd)

FUNCTION TEST
ITEM

CONDITION

CHECK ITEM (REMEDY)

PW/ST SIGNAL
CIRCUIT

& [gnition switch: ON
(Engine running}

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

JUDGEMENT
Locked position ON
Neutral position OFF

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

A

EM

VEHICLE SPEED
SEN CKT

o 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
® VYehicle speed senser
e Speedometer

LG

IGN TIMING ADJ

& 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.

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

¢ Camshaft position sensor drive
mechanism

FE

MIXTURE RATIO
TEST

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

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

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

e IGNITION SYS (Spark plug,
power fransistor, ignition coit, har-
ness or connector)

® VACUUM SYS (Intake air lsaks)

¢ Front heated oxygen sensor gir-
cuit

¢ Front heated oxygen sensor
operation

# Fuel pressure high or low

e Mass air flow sensor

AT

I

IACV-AACH
SYSTEM

e After warming up, idle the engine.
e |ACV-AAC valve system is tested
by detecting change in engine

speed when IACV-AAC valve
opening is changed to 0%, 20%
and 80%.

Difference in engine speed is
greater than 150 rpm between
when valve opening is at 80%
and 20%.

e Harness and connector

® |ACV-AAC valve

® Air passage restriction between
air inlet and JACV-AAC valve

¢ |AS (Idle adjusting screw) adjust-
ment

POWER BALANCE

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

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

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

* Injector circuit (Injector, harness or
connector)

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

e Compression

¢ Valve timing

B
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNGTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

*EVAP (SMALL
LEAK)

& After warming up, idle the engine
efc.

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

leak.

e EVAP control system has no

& EVAP conirol system oper-
ates properly.

¢ Incorrect fuel tank vacuum relief
valve

@ Incorrect fuel filler cap used

& Fuel filler cap remains open or
fails to close.

® Foreign matter caught in fuel filler
cap.

® [eak is in line between intake
manifold and EVAP canister purge
control valve.

& Foreign matter caught in EVAP
canister vent control valve.

® EVAP canister or fuel tank leaks

e EVAP purge line tube leaks

# EVAP purge line rubber tube bent.

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

® EVAP canister purge control valve

e EVAP canister purge volume con-
trol valve

& EVAP canister purge control sole-
neid valve

® Absolute pressure sensor

e Tank fuel temperature sensor

® MAP/BARO switch solenoid valve

® Blocked or bent rubber tube 1o
MAP/BARO switch solenoid valve

® O-ring of EVAP canister vent con-
trol valve is missing or damaged.

: Always select “SINGLE TEST” with CONSULT when performing the “FUNCTION TEST”.
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CONSULT (Contd)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE
CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONITOR”

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

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

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

o While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, compo-
nents and harness in the “DTC CONFIRMATION PROCEDURE”, the moment a malfunction is found
the DTC/1st trip DTC will be displayed. (Refer to Gl section, “Incident Simulation Tests” in “HOW TQ
PERFORM EFFICIENT DIAGNGSIS 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 diagnosis, such as a comparison with the value for the normal operating condition.

|[ly seLect MoNITOR ITEM | [[1 SET RECORDING COND | | I sET REcORDING conD ]
o 1o | NTRRET I WOCRETN] vy 1
Coisows | IICEEI ovs e |
[ seLEcTion FROM MENU | | | ] |
I | | | | _
| 1 | | |
Fserina ][ START | [ | |
“SET‘hNG” “AUTO TRIG" “MANU TRIG"
Amalfunction can be A malfunction can not be
displayed on “DATA displayed on “DATA
MONITOR” screen MONITOR" screen
automatically if detected. automatically even if
detected.
SEF529Q
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A
EM
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Generic Scan Tool (GST): Sample

SEF139P

<:Data link connector for GST

SEF980R

VTX GENERIC OBD I
PROGRAM CARD

Press [ENTER]

Sample screen”

SEF3985

CBD Il FUNCTIONS

FO: DATA LIST

F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

F4: GLEAR DIAG INFO
F5: O2 TEST RESULTS
F7: ONBOARD TESTS
F&: EXPAND DIAG PROT
F9: UNIT CONVERSION

Samplg screen”

SEF416S

218

Generic Scan Tool (GST)

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

1IS0O9141 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

DOX cover.)

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

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

shown.)

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

For further information, see the GST Operation Manual of the

tool maker. :
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FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode Function @l
This mode gains access to current emission-related data values, including analog
MODE 1 READINESS TESTS inputs and outputs, digital inpuls and outputs, and system status information.
This mode gains access fo emission-related data value which were stored by ECM MA
MODE 2 (FREEZE DATA) during the freeze frame. [For delails, refer to “Freeze Frame Data” (EC-59).]
This mode gains access to emission-related power irain trouble codes which were EM
MODE 3 DTCs stored by ECM. :
This mode can clear all emission-related diagnostic information. This includes:
e Clear number of diagnostic trouble codes (MODE 1) LG
o Clear diagnostic frouble codes (MODE 3)
e Clear trouble code for freeze frame data (MODE 1)
MODE 4 CLEAR DIAG INFO & Clear freeze frame data (MODE 2)
# Clear heated oxygen sensor test data (MODE 5)
& Reset status of system monitoring test (MODE 1)
e Clear on board monitering test results (MODE 6 and 7} FE
MODE 5 (02 TEST RESULTS) This mode gains access to the on board heated oxygen sensor monitoring test
results. AT
MODE 6 (ON BOARD TESTS) This mode accesses the results of on poard dlagno§tlc monitoring tests of specific
components/systems that are not continuously monitorad. =
This mode enables the off board test drive to obtain test results for emission-related T
MODE 7 {ON BOARD TESTS) powertrain components/systems that are continuously monitored during normat driv-
ing conditions. BD
FA
RA
BR
8T
RS
BT
A
EL
IBX
219
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Sensors

Actuators

S
&

MEFQ36D)

SEF234G

KEY POINTS

WHAT ... Vehicle & engine mode!

WHEN ... Date, Frequencies

WHERE..... Road conditions

HOW ... Operating conditions,
Weather conditions,
Symptoms

SEF907LY

220

Introduction

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

It is much more difficult to diagnose a problem that occurs intermit-
tently rather than continuously. Most intermittent problems are
caused by poor 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 EC-72.

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

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

Diagnostic Worksheet

There are many operating conditions that lead to the malfunction

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

trouble-shooting faster and more accurate.

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

important to fully understand the symptoms or conditions for a

customer complaint. '

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

to organize all the information for troubteshooting.

Some conditions may cause the malfunction indicator lamp to

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

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

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

Diagnostic Worksheet (Cont’d)

EC-71

Customer name MR/MS Model & Year VIN @l
Engine # Trans. Mileage
Incident Date Manuf. Date in Service Dats MA
b
Euel and fuel fill ] Vehicie ran out of fuel causing misfire
uel and fuel filer cap O Fuel filler cap was left off ar incorrectly screwed on.
O Impossible to start 0 No combustion 1 Partial combustion EM
Startabilit 0O Partial combustion affected by throttle position
= y [7 Partial combustion NOT affected by throttle position
O Possible but hard to start O Others [ ] L@
O idlin [ No fast idle 1 Unstable O High idie 0 Low idle
g O Others [ ]
Symptorns
0 Stumble O Surge 0O Knock O Lack of power
O Driveability O Intake backfire O Exhaust backfire
O Others [ ‘ ] FE
1 At the time of start O While idling
3 Engine stall 0 While accelerating O While decelerating pa
[ Just after stopping 0O While loading .
Incident ce O Just after delivery 0 Recently
neident occurren 0O In the merning (7 At night 0 In the daytime TE
Frequency O All the time {0 Under certain conditions O Sometimes
Weather conditions [0 Not affected ED
Weather O Fine O Raining O Snowing i Others [ ]
Temperalure 0 Hot O Warm O Cool o Cold 0 Humid °F =4
0 Cold [J During warm-up ] After warm-up
Engine conditions Engine speed L , [ . | , | . I m
0 2,000 4,000 6,000 8,000 rpm
Road conditions O In town O In suburbs ] Highway [] Off road (up/down) BR
O Not affected
0 At starting 1 While idling [ At racing T
O While accelerating 0 While cruising
Driving conditions O While decelerating O While turning (RH/LH)
S
Vehicle speed PSR W TN (N TSUU RN S S U N S| ﬁ‘b
. 0 10 20 30 40 50 60 MPH
Bi]
Malfunction indicator lamp O Turned on 7 Not turned on
HA
EL
(DK
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TROUBLE DIAGNOSIS — Work Flow

Work Flow

CHECK IN

:

Listen to customer complaints. (Get symptoms,)

!

CHECK INCIDENT CONDITIONS.

CHECK DTC AND FREEZE FRAME DATA.

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

If DTG is not available even if MIL lights up, check ECM fail-safe. (Reter to EC-77.)
Also check related service bulletins for information.

No symptoms, except MIL
lights up, or (1st trip} DTC
exists at STEP II.

Symptoms
collected.

h 4
Verify the symptom by driving in the condition the cus-

tomer described.

Normal Code
(at STEP I)

Malfunction Code
(at STEP II)

r

.......................................... 1

STEP il

INCIDENT CONFIRMATION
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”.

*

e L STER |V

Choose the appropriate action.

Malfunction Code (at STEP Il or IV) lNormaI Code (at both STEP Il and IV)

BASIC INSPECTION

SYMPTOM BASIS (at STEP | or 1II)

A 4

Perform inspections
according {o Symptom
Matrix Chart.

Y ¢

TROUBLE DIAGNOSIS FOR DTC PXXXX.

l

REPAIR/REPLACE

STEP Vi

NG| FINAL CHECK

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

STEP VII

OK

y

CHECK OUT

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

DIAGNOSIS FOR AN ELECTRICAL INCIDENT").

*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to

“TROUBLE DIAGNOSIS FOR POWER SUPPLY"”, EC-94.
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Description for Work Flow
STEP DESCRIPTICN @l

STEP | Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET”, EC-71.

Before confirming the concern, check and write down {(print out using CONSULT or Generic Scan Tool) the {1st A

trip) Diagnostic Trouble Code (DTC) and the (1st trip) freeze frame data, then erase the code and the data. (Refer

to EC-46.) The (1st trip) DTC and the (1st trip) freeze frame data can be used when duplicating the incident at =M
STEP It STEP HI & IV. =l

Study the retfationship between the cause, specified by (1st trip) DTC, and the symptom described by the customer.

{The “Symptom Matrix Chart” will be useful. See EC-78.) LS

Also check related service bulletins for information.

Try to confirm the symptom and under what conditions the incident occurs.
The “DIAGNOSTIC WORK SHEET" and the freeze frame data are useful to verify the incident. Connect CONSULT
STEP M 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 periorm STEP V. BE

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

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

STEP IV TRIG) mode and check real time diagnosis results. TE
if the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)

In case the “DTC CONFIRMATION PROCEDURE" is not available, perform the “OVERALL FUNCTION CHECK”

instead. The (1st trip) DTC cannot be displayed by this check, however, this simplified “check” is an effective alter- EB)

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

[u]

Take the appropriate action basec on the results of STEP | through (V. (A
If the maliunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX.

STEPV If the normat code is indicated, proceed to the BASIC INSPEGTION. (Refer to EG-74.) Then perform inspections
according to the Symptom Matrix Chart, (Refer to EC-78.)
ldentify where to begin diagncsis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using (tracing) “Hamess Layouts”. BR

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 output data from the related sensors with CON- 51T

SULT. Refer to EC-81. .
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 RIS
section ("HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection™).

Repair or replace the malfunction parts.

STEP VI

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

Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code [Diagnostic trouble code No.

STEP VI POOQQ or 0505] is detected. If the incident is still detected in the final check, perform STEP VI by using a different HA
’ method from the previous one.

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

ECM and A/T control unit, (Refer to EG-44.) | EL

)4
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection

=N\ Precaution:
Perform Basic Inspection without electricali or mechanical
loads applied;
¢ Headlamp switch is OFF,
* Air conditioner switch is OFF,
¢ Rear window defogger switch is OFF,
e Steering wheel is in the straight-ahead position, etc.

N BEFORE STARTING
SEF1421[| 4. Check service records for any recent
repairs that may indicate a related

IE / ) problem, or the current need for sched-
Data link connector uled maintenance.
H

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

® Harness connectors for improper con-
nections

& Vacuum hoses for splits, kinks, or
improper connections

® Wiring for improper connections,
pinches, or cuts

=
=

It E F

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

b 4
DOES ENGINE START? No | Goto i)

h 4

02T | R e [

Throttle poesition sensor i Yes

harness connector SEF972R r a
N

CHECK IGNITION TIMING. o] Adjust ignition timing by
1. Warm up engine sufficiently. turning distributor.
2. Step engine and disconnect throttle
position sensor harness connector.
3. Start engine. -
4. Check ignition timing at idle using tim-
ing light.
ignition timing:
15°+2° BTDC

Timing
light

4
-

OK

L 4

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

Does engine speed fall to the following turning idie speed adjust-

speed? ing screw.

700450 rpm (in “N" position)
v OK

(Go to (& on next page.}

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

D] PN ®
Air duct ;
/ B l &l
N
CHECK CLOSED THROTTLE POSITION G, Adjust continuity signal by
SWITCH IDLE POSITION. rotating throttle position
E 1. Select “A/T”, then “DATA sensor body. R4
' MONITOR".
2. Select "ENGINE SPEED” and
Throttle position sensor 3 R%tfj)%EEJgELBS%USW" sig- Y Ew
harness_connector " nal under the following condi- I\R;IE?HE(;-R?LE POSITION

tion:

SEFO7SR . Fa#]se engine speed to 2,000 1. X\iI:r:[Fy ‘g%g’;?g;)e suffi- Le
. C?raiiual!y lower engine Select “CLSD
E] ;‘E DISCONNECT \ speed. THL/P SW” in
A & @ “CLOSED THL/SW” should turn “DATA MONITOR
- ’ “ON" at 950150 rpm with trans- (manual triggen”
mission in N Opgsilicm. mode with CON-
) SULT betore stop-
Throttle position @EE 1. Disconnect throttle position sen- ping engine. P
switch connector sor harness connector and 2. Reconnect throttle PE
closed throttle position switch position sensor har-
harness connector. ness connector and
2. Check continuity between closed throttle position AT
Ql closed throttle position switch switoh hamess con- A
}erminals @ é;md ® under the nector
ofllowing condition. S .
e Raise engine speed to 2,000 3. Icl");\rj’,,'gn't'on switch
SEF342R gm. 4 Turn ianiti . TF
e Gradually lower engine . “('-;g'F',S’;’;gTL :‘i';"g}[h
speed.
Continuity should exlst (Closed least 5 seconds. .
throttle position switch closed) at 5. E Repeat steps PD
950+150 rpm with transmission in 3. and 4. until
N position. : “CLSD THL/P
SW” in “DATA FA
OK MONITOR” X
moge with
A CONSULT
Reccnnect throttle position sensor har- Ehanges to RA
ness connector and closed throttle posi- ON™.
tion switch hamess connector. Repeat steps
3.and 4. 20
times. B
X ST
: NG
CHECK TARGET IDLE SPEED »| Adjust idle speed. Refer to
g Read the engine idle speed in EC-29. oS
' “DATA MONITOR” mode with
CONSULT.
550130 rpmi ) o7
n “N” position ‘ g
OR .
.ﬁ". Check idle speed.
A=/ 750150 rpm
{in “N” position) A
VLOK
After this inspection, unnecessary diag- EL
nostic trouble code No. might be dis-
played.
Erase the stored memory in ECM and AT
control unit. By
Refer to “ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION" (EC-36) and "HCGW
TO ERASE DTC” in AT section.
lOK
INSPECTION END
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TROUBLE DIAGNOSIS — General Description

ity chart.

Diagnostic Trouble Code {(DTC) Inspection
Priority Chart
If some DTCs are displayed at the same time, perform inspections one by one based on the following prior-

Priority

Detected items (DTC)

1

e ECM (P0605, 0301}

. M.ass air flow sensor circuit
(P0O100, 0102)

e Throttle position sensor circuit
(P0120, 0403}

¢ EGRC-solencid valve circuit
(P1400, 1005)

e AT diagnosis communication line
(P1605, 0804)

¢ Camshaft position sensor circuit
(P0340, 0101}

& Vehicle speed sensor circuit
{P0500, 0104

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

® Knock sensor circuit (P0325,
0304)

* Tank fuel temperature sensor cir-
cuit {(PO180, 0402)

¢ Engine coolant temperature sensor
circuit (PO115, 0103) (PO125,
0908)

® Ignition signal circuit (P1320,
0201)

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

® EGR temperature sensor circuit
(P1401, 0305)

¢ A/T related sensors, solenoid
valves and switches (P0705-
P0O710, 1101-1208)

® Absolute pressure sensor circuit
{P0105, 0803)

¢ MAP/BARQ switch solenoid vaive
circuit (P1105, 1302)

e Closed throtile position switch cir-
cuit {(PO510, G203)

® Front heated oxygen sensor
heater circuit (P0135, 0901)
(P0155, 10(1)

® Crankshaft position sensor (OBD}
circuit (PO335, 0802) (P1336,
0905)

e EVAP canister purge control valve/

solenoid valve circuit {P0443,
0807)

® Vacuum cut valve bypass valve
circuit (P1441, 0801)

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

* Rear heated oxygen sensor circuit
(P0O138, 0707) (P0156, 0708)

# Rear heated oxygen sensor heater
circuit (PO141, 0902) (PO161,
1002)

® EVAP control system pressure
sensor circuit {(P0450, 0704)

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

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

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

e EGR function {P0400, 0302}

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

& EGRC-BPT valve function (P0402,
03086)

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

* Misfire (PO306 - PO300, 0603 -
0701)

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

e Improper shifting (P0731 - PO734,
1103 - 1108)

® Fuel injection system function
(PO172, 0114), (PO171, 0115),
(P0175, 0209), (PO174, 0210)

¢ Three way catalyst function
(PQ420, 0702) (P0430, 0703)

# Signal circuit from A/T control unit
to ECM (PO600)
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Fail-Safe Chart

The ECM enters fail-safe mode, if any of the following malfunctions is detected due to the open or short cir- &l
cuit. When the ECM enters the fail-safe mode, the MIL illuminates.

DTC No.
Detected itemns Engine operating conditicn in fail-safe mode A
CONSULT | ECM™1 gine operating B2
GST
PO100 0102 Mass air flow sensor cir- | Engine speed will not rise more than 2,400 rpm due to the fuel cut. ER
cuit
PO115 0103 Engine coolant tempera- | Engine coolant temperature will be determined by ECM based on the time .
ture sensor circuit after turning ignition switch “ON” or “START". LG
CONSULT displays the engine coolant temperature decided by ECM.
. Engine coolant temperature decided
Condition (CONSULT display)
Just as ignition switch is turned ON or N o
Start 40°G (104°F) FE
More than approx. 4 minutes after igni- o o
tion ON or Start 80°C (176°F) AT
Except as shown above 40 - B0°C (104 - 176°F)
P (Depends on the time}
— — : — TF
PO120 0403 Throttle position sensor | Throttle position will be determined based on the injected fuel amount and the
circuit engine speed.
Therefore, acceleration will be poor. EiD)
Condition Driving condition
When engine is idling Normal FA
When accelerating Poor acceleration
BRI
Unable to | Unable to | ECM ECM fail-safe activating condition
access access . The computing function of the ECM was judged to be malfunctioning.
ECCS Diagnostic When the fail-safe system activates {i.e., if the ECM detecls a malfunction B
Test Mode condition in the CPU of ECM}, the MALFUNCTION INDICATOR LAMP on the
I instrument panel lights to warn the driver.
However it is not possible to access ECCS and DTC cannot be confirmed. S
Engine control with fail-safe
When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump
operatian, and IACV-AAC valve operation are controlied under certain limita- RS
tions.
ECM fail-safe operation 25l
Engine speed Engine speed will not rise more than 3,000 rpm
Fuel injection Simullaneous multiport fuel injection system [H] A
Ignition timing Ignition timing is fixed at the preset valve
Fuel pump relay is “CN" when engine is running and “CFF”
Fuel pump when engine stalls EL
IACV-AAC valve Full open
Replace ECM, if ECM fail-safe condition is confirmed. e

*1: In Diagnostic Test Mode !l (Seli-diagnostic results)

EC-77 227
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Symptom Matrix Chart

SYMPTOM
I
z ]
_ o I
= || |g m o
o LLI
3 o u Pld|l=z|0
& 7 b s|E|1S &
= =z Q ] o = I
[ 2158 | 2 4la|z|a
o = als|2|3|9
SYSTEM < [T I "l gsl2|35 |«
— Basic engine control system % g 58| g e ’ﬂ‘: 5 2 & | Reference page
T c|lG|S)a|E|lz[z|E[S|8]|3
= o [ ] > 9 ) < w A
x|l D% 2|5 |R |23 [
L |3 @ zZ| 8 |g|l=|k L |0o|=
SIElZ|8|8 2|9 2|8 |P|w|w!d
“iLld|lzlelglalo Sl=1={2
@il || |2|51{8 & al|lo | &
Z|lUlzje|OCtetE 2|z |3|A|E&
alz1EeE o |93 | 1
0 — a N T =z [ TH] L
z18/gl=|2(&|a|2]8|4(¢g|¢lk
T|G|z|w|S|T|c|Clal|d|d|a
Warranty symptom code AA | AB | AG | AD [ AE [ AF |AG | AH | AJ | AK | AL { AM | HA
Fuel Fuel pump circuit ® &0 | e Ol O O ) | EG-336
Fuel pressure regulator system e |O|e|O]|C|O|IO[OO O EC-25
Injector circuit e & :0 | e L] O EC-379
Evaporative emission system OlololololottolO|O O EC-20
Air Positive crankcase ventilation system Ole[OlO|lO|lO|® OO O[O EC-24
Incarrect idle speed adjustment eo| e e |l e | OO @) ’ EC-29
IACV-AAC valve circuit Olelololole]e]lo] o O O |EC-256
IACV-FICD solenoid valve circuit OlOoOjc|lOojoc]lOlOl OO @] EC-345
Ignition Incorrect ignition timing adjustment ® (e 0|0 @ e |0 ] EC-28
Ignition circuit e | & | s o e | ® EC-283
EGR EGRC-solenoid valve circuit Ole | Ol O ! EC-294
EGR system O|e|[e | e | @ L B NoR NG O EC-211
Main power supply and ground circuit e lO|lolo|l O Olo OO O | EC-94
Air conditioner circuit OOl CI1OtO O O (O | HA section

® ; High Possibility Item
> ; Low Possibility Item
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
T
= O] |
E 5 5 @l
I g o .
5 5 i 213 8
% % m = 218 |¢c A
.y e - wlwl|lS|E|
= c|Q a2
1=« G
o = a2 =
SYSTEM & Ll | (21315
— ECGS system @ S15|8|u g e - 5l@ Q | Reference page Eivi
o Glo/g|lalElz|lz|w|(=|8]|53
= o [a x = 5 O o 'E o =
cia{o[elElz|E|R S| 2| a
L )12 |2 |51 2|8 ol =<l 22 (W [
= = = o [®] = ] o o 12 w ﬂ:-@
IElG|Z2|E|D|a|a 1Yy e
o @ E ¥ = = - > Q L{u B & >
Z(W |08 ]| @ £/ I |Bla|x
a|lZ|E 1 F || 10812 | |w|M
cielg|s|e1&|31518|4]g gk
TG |G |d|T|g|w|le|l|0|s
Warranty symptom gode AA|AB |AC |AD | AE | AF |AG| AH| AJ | AK | AL | AM| HA
ECCS Camshaft posilion sensor circuit e| 0o |0 |0 0 ®* | O * EC-205 BB
Mass air flow sensor circuit "B e . EC-100 =
Front heated oxygen sensor circuit [ ] o | e | Q] - EC-135, 153
Engine coolant temperature sensorcircuit | ® | G | C (OO IO |19 | OO O EC-118, 129 AT
Throttle position sensor circuit L] e oo OO [ ) EC.123
I'mngzzrect throttle position senser adjust- P ® e|lolo o EC-74
Vehicle speed sensor circuit olo o) 8) EC-252 F
Knock sensor circuit O O O EC-197
ECM OlO1C Cl1O10 Cl1olO EC-289, 77
Start signal circuit O EC-333 P@
Park/Neutral position switch circuit O O O O EC-271
Power steering oil pressure switch circuit O 10 EC-341 F
A

® ; High ;'OSSL?:"W I{tem : {continued on next page)
(O ; Low Possibility Iltem

RS

BT

EL

I
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYSTEM

— Engine mechanical & other

SYMPTOM

B | HESITATION/SURGING/FLAT SPOT
5| SPARK KNOCK/DETONATION

& | LACK OF POWER/POOR ACCELERATION

; OVERHEATS/WATER TEMPERATURE HIGH
E | EXCESSIVE FUEL CONSUMPTICN

21 HIGH IDLE/LOW IDLE

& | ROUGH IDLE/HUNTING

21 IDUNG VIBRATION

F| SLOW/NO RETURN TO IDLE

Z | EXCESSIVE OIL CONSUMPTION

£ BATTERY DEAD (UNDER CHARGE)

Warranty symptom code

Reference page

Fuel

Fuel tank

Fuel piping

C

Vapor lock

Valve deposit

Poor fuel (Heavy weight gasoline, Low
octane)

O |0 {O|0O]|E|HARDINO START/RESTART (EXCP. HA)

Air

Alr duct

Air cleaner

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

Throttle body, Throttle wire

FE section

Air leakage from intake manifold/
Collector/Gasket

Cranking

Battery

QSO e O OO O] o

Ot & (e O O] O O] [©
QRO GO PRrlo |(IC] ©
QOO oo o] o [0 o

o](@]

Alternator circuit

OlO| & |of O |OO] O [Ol0|C|O]Z5| ENGINE STALL

CIO| & (o O OIClO O] IO

Starter circuit

EL section

Drive plate

Inhibitor switch

AT section

Engine

Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

Q2O

Connecting rod

Bearing

Crankshatt

Valve
machanism

Timing belt

Camshaft

Intake vaive

Exhaust valve

oG

Hydraulic lash adjuster

Exhaust

Exhaust manifold/Tube/Mutfler/Gasket

Three way catalyst

Lubrication

O pan/Qil strainer/Oil purnp/Qil filter/Oil
gallery

Oil lavel (Low)/Filthy oil

Cooling

Radiator/Hose/Radiator filler cap

Thermostat

Water pump

Water gallery

Cooiing fan

opBRPIC| O [RPRPRkICIIClIlolol

Coolant level {low)/Contaminated coolant

QRPRPIIC] & 00| [Clolo]e|elolicloloblelolo] o |e O

o] .6 o] (o] o] o] 1 6] ¢] ¢ o] o] eIl ][ ]le] o]s]e] elle]'s
8lie] o] o](e] o] ol NoN o] o] o] e]e)e]e] )] ele]a)e]c]c

8] &) o] (o] o] o] o] Rol o] e] o] o] o] e]le] o)e] elie]e]e]le]’s)
ORI O [eoko]ejelooollcle

&) o] o]ia]ie] o] o] B o] ¢] o] o] e]e]L ] sl(e]e]e]e]e]le]e)
ORI » [CRoICICRICIIICII Il

OOJC|e|C|e

@ ; High Possibility ftem
(> ; Low Possibility ftem
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
_Mode

* Specification data are reference values.

e Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations.

@l

A

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

in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING menitors the data calculated by the
ECM according 1o the signals input from the camshaft position sensor and other ignition timing related sensors.

BN

e |f the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow
sensor, first check to see if the fuel pump control circuit is normal.

MONITOR ITEM

CONDITION

SPECIFICATION

Almost the same speed as the CON-

¢ Tachometer: Connect
CMPS-RPM (POS) ¢ Run engine and compare tachometer indication with the CONSULT value. SULT value.
« Engine: After warming up Idle 10- 1.7V
® Air conditioner switch: “OFF" ' ’
MAS AIR/FL SE « Shift lever: “N”
® No-load 2,500 rpm 15-2.1V
COOLAN TEMP/S e Engine: After warming up More than 70°C (158°F)
FR O2 SEN-B2 _ AT
.................................. 0 - 0.3V < Approx. 0.6 - 1.0V
FR 02 SEN-B1 ) ) o .
e Engine: After warming up Maintaining engine speed at 2,000 rpm
FR 02 MNTR-B2 LEAN ¢ RICH TF
.................................. Changes more than 5 times
FR 02 MNTR-B1 during 10 seconds.
RR 02 SEN-B1 E)
.................................. 0- 0.3V « Approx. 0.6 - 1.0V
RR 02 SEN-B2 ) ) o _
¢ Engine: After warming up Maintaining engine speed at 2,000 rpm 7
RR O2 MNTR-B1 BIAY
.................................. LEAN & RICH
RR 02 MNTR-B2
& Turn drive wheels and compare speedometer indication with the CONSULT Almost the same speed as IPBA
VHCL SPEED SE value the CONSULT vaiue
BATTERY VOLT & |gnition switch: ON {Engine stopped) 11 - 14V R
e Ignition switch: ON Throttle valve: fully closed 0.3-0.7v
THRTL POS SEN N " 4 -
(Engine stopped) Throttle valve: fully opsned Approx. 4.0V
EGR TEMP SEN o Engine: After warming up Less than 4.5V ST
START SIGNAL e |gnition switch: ON — START — ON QFF — ON — OFF
GLSD THLP SW e Ignition swilch: ON Throttle vaive: Idle position ON ﬁS
{Engine slopped) Throttie valve: Slightly open COFF
Alr conditioner switch: “OFF” OFF
e Engine: After warming up, idle the
AlR COND SiG engine Air conditioner switch: “ON" ON
(Comprassor operates.)
Shift lever: “P" or “N” ON HA
P/N POSI 3W » Ignition switch: ON
Except above OFF
] . ' Steering wheel in neutral position OFF EL
PW/ST SIGNAL . E:glf: After warming up, idie the | forward diraction)
The steering wheel is turned ON
« Ignition switch: ON Below 23.5°C {74°F) OFF H@X
AMB TEMP SW & Compare ambient temperature with
the following: Above 23.5°C (74°F} ON
231
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CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM COMNDITION SPECIFICATION
IGNITION SW & [gnition switch: ON — OFF — ON ON — OFF — ON
g & Engine: After warming up _
INJ PULSE-B2 & Air conditioner switch: “OFF” Idle 24 - 3.2 msec
................................. e Shift lever: “N”
INJ PULSE-B1 e No-load 2,000 rpm 1.9 - 2.8 msec
_ Idle 1.0 - 1.6 msec
B/FUEL SCHDL ditio
2,000 rpm 0.7 - 1.3 msec
. tdle 10° 8TDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
_ Idle 10 - 20%
IACV-AACHY ditto -
2,000 rpm —_
Enaine: Aft ) Idle 0 step
& Engine: After warming up - -
PURG VOL C/V « Air conditicner switch "OFF" Vehicle running -
{Shift laver “1"")
A/F ALPHA-B2
.................................. ¢ Engine: After warming up Maintaining engine speed at 2,000 rpm | 54 - 155%
A/F ALPHA-B1
EVAP SYS PRES # Ignition switch: ON Approx. 3.4V
AIR COND RLY & Air conditioner switch: OFF — ON OFF — ON
# [gnition switch is turned to ON (Operates for 5 seconds) ON
FUEL PUMP RLY ® Engine running and cranking
Except as shown above OFF
& Engine: After warming up Iclle ON
® Air conditioner switch: “"OFF"
EGRC SOV o Shift lever: “N" Engine speed: Revving from 1,500 to
OFF
¢ No-load 4,000 rpm
VENT CONT/V ® |gnition switch: ON QFF
FR 02 HTR-B1 e Engine speed: Idie ON
FR O2 HTR.BZ | ® Engine speed: Above 3,200 rom OFF
RR 02 HTR-B1 e Engine speed: Idie ON
F]ROQHTR_BQ ‘‘‘‘‘‘‘‘ e Engine speed: Above 3,200 rpm OFF
VC/V BYPASSHN e [gnition switch: ON OFF
. Idle OFF
PURG CONT S/vV e Engine: After warming up
. 2,000 rpm ON
» Engine: After warming up -
& Air conditioner switch: “OFF” Idie 18.5-26.0%
CAL/LD VALUE . . ann
& Shift lever: "N 25 18.0 - 21.09
e No-load 500 rpm 0-21.0%
iti itch: Throttle valve: fully closed 0.0%
ABSOL THP/S L] Ignm_on switch: ON Y °
{Engine stopped) Throttle valve: fully opened Approx. 80%
¢ Engine: After warming up Il 3.4-48
) - b " .3 - 4.8 gmis
MASS AIRFLOW |1 g;:ﬁ:f:f[‘.ﬁf,sw'm"' OFF
e No-load 2,500 rpm 12.0 - 149 gm/s
e Ignition switch: ON BARO
MAP/BARO SW/V - - -
e Engine: After warming up Idle: For 10 seconds after engine start MAP
R i Engine is not running Approx. 4.4V
ABSOL PRES/SE ® Engine: After warming up - -
idle (5 seconds after starting engine) Approx. 1.2V
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Major Sensor Reference Graph in Data Monitor
Mode al

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

[MIA
THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW
Below is the data for “THRTL POS SEN”, “ABSOL TH-P/3” and “CLSD THL/P SW” when depressing the
accelerator pedal with the ignition switch “ON”. [ElM]
The signal of “THRTL POS SEN” and “ABSOL TH-P/S” should rise gradually without any intermittent drop or
rise after “CLSD THL/P SW” is changed from “ON” to “OFF”.
CLSD THL/P SW -00"09  ABSOL THeP/S 00709 THRTL POS SEN -00"09 LS
10:22  +02'69  10:22 % +0269 10:22 xQ.1V +02'69
OFF ON 0 25 50 75 100 0 13 26 38 51
T L Mo, "l L
Release B
....... |
Full !
Depress : ; AT
i SEF058P
TF

CMPS-RPM (POS), MAS AIR/FL SE, THRTL POS SEN, RR O2 SEN-B1, FR O2 SEN-B1, INJ

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

ing up engine sufficiently. B
Each value is for reference, the exact value may vary.
@ (PD‘ <
55"
Q3
o
=t
£ BR
= ¢ "CMPS*RPM {POS)" should increase gradually
(=] - .
& SN while depressing the accelerator pedal and
8 * should decrease gradually after releasing &T
~ the pedal without any intermittent drop or rise.
E o
T R
2 |- RS
n
O o©° ¢
BT
els b -
(= 1by
53 A
eF
©
g
EL
>
g & . » "MAS AIR/FL. SE” should increase when
o . : depressing the accelerator pedal and should )¢
O . e e b bt s e s ame e decrease at the moment “THRTL PQS SEN" is
% o closed (accelerator pedal is released).
4
24
2 oo L
SEF935Q
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234

-00"06
+04"67

THRTL POS SEN

-00"06
+04"67

-00"06 RR 02 SEN-B1

FR O2 SEN-B1

09:25

-00"06
+04"67

INJ PULSE-B1

09:25

x0.1V

0%:25

%0.01V

-09:25

+04"67

x0.01V

MSEC

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

E P
@ |
- o
: *'THRTL POS SEN" should increase while
@ depressing the accelerator pedel and should
decrease while releasing it.
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TROUBLE DIAGNOSIS — General Description

View with instrument lower cover ECM Terminals and Reference Value
v

seup(H \K\/\Q PREPARATION @l
>

1. ECM is located behind the instrument lower cover. For this

Lower ste{ering inspection:
column cover e Remove instrument lower cover. (PAN

4
/3

2. Remove ECM harness protector.

ECM harness protector
P AECH13

3. Perform all voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests easily. PD
e Open harness securing clip to make testing easier.
e Use extreme care not to touch 2 pins at one time.
e Data is for comparison and may not be exact. [FA\

Thin wire “Tester probe

SEFS57|  EGM HARNESS CONNECTOR TERMINAL LAYOUT

“ola1] [s354j55] [s6] <
14145(46/57/58/59]60] '
~ la7lagl62d63l64]65]
[5152] [e6le7le8(ed]

LI~

101102103| 1041105106
10708109 11011112
113{114[115| [116[117[118

W

o

HS. SEF064P,
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

ECM Terminals and Reference Value (Cont’d)

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

TER-
WIRE DATA
MI.L]\CI)AL COLOR ITEM CONDITION (DG Voltage)

1 W/B Ignition signal

[Engine is running. |

Idle speed

SEF186T

[Engine is running.|

Engine speed is 2,000 rpm

SEF187T

2 W/G Ignition check

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

ldle speed

8.7v
V)

TSEF1BST

(Engine is running.|

Engine speed is 2,000 rpm.

Approximately 13V

M
40| )
20 (e o h 4

3 w Tachometer

3.7V
(Vs e
[Engine is running.] (Warm-up condition) 150 ” ” H H
ldle speed e - :
Do
SEF190T
5V

jEngine is running.|

Engine speed is 2,000 rpm

SEF191T
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’'d)

TER-
WIRE DATA
Mrill\éAL COLOR ITEM GONDITION (DG Voltage) @H
[Engine is running.|
Ignit tch “OFF”
[Ignition switc | 0-1v
For a few seconds after turning ignition switch
4 |uB ECCS relay (Self-shutoff) “OFF” EV]
[lgnition switch "OFF”]
I_ BATTERY VOLTAGE LC
A few seconds passed after turning ignition (11 - 14v) :
switch “OFF” '
5 L EVAP canister purge vol- | [ENgine is running | g ff-\'lp“féflf\lg\c;rVOLTAGE
5 YL ume control valve Idle speed (1 - 14V)
IS
(Ignition switch “ON"] !rE.
7 YIG AST check signal 0-3.0v
|Engine is running.|
i
[\gnition switch “ON"] AT
For 5 seconds after turning ignition switch 0-1V
IION!! TIF
8 RIL Fuel pump relay [Engine is running. |
[Ignition switch "ON”[ BB
I_ BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14v)
switch “ON" EA
[Ignition switch "ON”|
L Idie speed ov B4,
L Ambient air temperature is above 23.5°C (74°F) ™
; ; L Air conditioner is operating
g G/OR An‘_rblﬁnt air temperature
switc [Ignition switch "ON" BR
| \die speed BATTERY VOLTAGE
| Ambient air temperature is below 23.5°C (74°F)| (11 - 14V)
— Air conditioner is operating ST
{Engine is running. | '
10 B EGCGS ground Engine ground RS
Idle speed
|Engine is running. |
: Approximately 0V BT
Both A/C switch and blower switch are “ON™
15 G/R Air conditioner relay —
[Engine is running.| BATTERY VOLTAGE M
A
AJC switch is "OFF" (11 -14v)
16 |W/B | EyaP canister purge vol- | [ENGINe is runining] g&ﬁ'r?ﬁ \o’rVOLTAGE EL
17 R/G ume control valve Idle Speed (11 B 14\/)
[Tariition switch "ON"] Approximately 0.1V (DX
18 G/R Malfunction indicator lamp @gine is running.| BATTERY VOLTAGE
L ldle speed {11 -14V)
]Engine IS running. |
19 B ECCS ground Engine ground
Idle speed
*: Any mode except “OFF”, ambient air temperature above 10°C (50°F).
237
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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.
[Ignition switch “ON”| Approximately OV
20 | B/Y | Startsignal — BATTERY VOLTAGE
|Ign|taon switch “START”} (1 - 14v)
|Engine is running. |
Both air conditioner switch and blower switch | APProximately OV
21 | BIW Air conditioner switch are "ON” (Compressor operates)
[Engine is running.| BATTERY VOLTAGE
Air conditioner switch is “OFF” (11 - 14v)
]Ignition switch “ON”|
Approximately OV
Gear position is “N" or “P”
22 L/B Inhibitor switch |I - O
gnition switch “ON”
Approximately 5V
Except the above gear position
[ignition switch “ON"|
0.3-0.7V
Accelerator pedal released
23 w Throttle position sensor [I o |
gnition switch “ON”
Approximately 4V
Accelerator pedal fully depressed
[Ignition switch "ON"|
24 PUMY AT Signal No. 1 'Engjne is running_l 6 - BV
ldle speed
|Engine is running.]
_ _ _ Approximately 0V
- B Power steering oil pres- Steering wheel is being turned
sure switch [Engine is running.]
Approximately 5V
Steering wheel is not being turned
1.9-21V
e - V——— —
[Engine is running. | 0] e
26 | WiL Vehicle speed sensor :_iﬂ1u? the vehipll_e. i
n 1st gear position
Idle speed
T SEF184T
|Igniti0n switch “ON"| (Warm-up condition} BATTERY VOLTAGE
1 -14v
. ORW Throttle position switch Accelerator pedal released ( )
{Closed position) [Ignition Switch "ON"|
Approximately OV
Accelerator pedal depressed
ke aif t ratur, Approximately 0 - 4.8V
28 YiL Intake air temperaiure [Engine is running.| Output voltage varies with

sensor

intake air temperature.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONBITION (DC Voltage)
NO.
[ignition switch “ON"|
29 | P/B AT signal No. 2 [Engine is funning. | 6 - 8Y
Idle speed
30 [ AT signal No. 3 ]Ignition switch "ON“| ov
[Ignition switch “ON”|
Approximately 0.4V
a3 p Throttle position sensor Accelerator pedal released
signal [fgnition switch “ON"
Approximately 4V
Accelerator pedal fully depressed
|Igniti0n switch "OFF”| ov
38 | B/W | Ignition swifch e BATTERY VOLTAGE
|Ignition switc (1 - 14V)
[Engine is running.|
39 B ECCS ground Engine ground
Idle speed :
1.1V
[Engine is running.] o
40 L :
ldle speed :
Camshaft position sensor SEF199T
(Reference signal) 14V
(V)
[Engine is running.]
44 |L B
Engine speed is 2,000 rpm.
SEF200T
Approximately 2.5V
M
§ _ . 10 ..o L
[Engine is running. | (Warm-up condition} 5l -
Idie speed Ll Eiaes
‘0.2ms’ T
haft position sensor SEF195T
4 | pw | Gamshaftp

{Position signal)

[Engine is running. |

Engine speed is 2,000 rpm.

Approximately 2.5V

M
Wil
5
0

" SEF196T

EC-89
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO. -
|E . . [ Engine ground
ngine is running. {Probe this terminal with
E ound
43 B CCS gr idle speed © tester probe when
measuring.}
[ignition switch "ON"]
Approximately 4.4V
Engine is not running.
45 w Absolute pressure sensor
|Engine is running.] (Warm-up condition)
Approximately 1.2V
Idle speed (5 seconds after starting engine}
0 - Approximately 1.0V
(V)
(Engine is running.] 2
Front heated oxygen sen- 1
46 W sor {RH) After warming up sufficiently and engine speed | 4
is 2,000 rpm
T SEFSO1T
[Engine is runningj (Warm-up condition)
1.3-1.7V
Idle speed
47 w Mass air flow sensor
‘Engine is running.| {Warm-up condition)
l_ 1.7-21V
Engine speed is 2,500 rpm
; ' Engine is running. | (Warm-up condition}
48 B Mass jur flow sensor l |_ | Approxirnately OV
groun Idle speed
49 P/B Sensors’ power supply |Ignition switch “"ON” Approximately 5V
- |Engine is running.| (Warm-up condition)
50 B Sensors’ ground Approximately 0V
Idle speed
Approximately O - 4.8V
Engine coolant tempera- - - Output voltage varies with
51 LG/R ture sensor [Egme 's running. | engine coolant tempera-
ture.
jEngine is running.|
Rear heated oxygen sen- .
52 [ LW sor (RH) After warming up sufficiently and engine speed | O - Approximately 1.0V
is 2,000 rpm
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value {Cont’d)

TER-

WIRE DATA
ITEM
MINAL COLOR CONDITION (DC Voltage}
NO.
Approximately 1.4V
{AC range)
_ (v}
IEngine is running.| (Warm-up condition) 4
2
Idle speed o
-— D.2me:
Crankshaft position sensor SEF2027
53 L OBD
( ) Approximately 1.4V
(AC range)
(V)
[Engine is running. 4
2
I_ Engine speed is 2,000 rpm 0
" SEF203T
[Engine is running.|
54 w Knock sensor Approximately 2.5V -
Idle speed
8-1V
Mr— —
_ _ . 40)..c..
]Englne is runnlng.| (Warm-up condition) ol
L Idle speed 0
55 OR IACV-AAC valve
5-8V
(v}
P - . 20
[Engme is runnlng.[ {Warm-up condition) 10l
Engine speed is 2,000 rpm 0
SEFET
56 B/W
Power supply for EGM |Igniti0n switch “ON” BATTERY VOLTAGE
0 - Approximately 1.0V
(vl
|Engine is running.| 2
Frant heated oxygen sen- 1
57 | W sor (LH) After warming up sufficiently and engine speed | 4
is 2,000 rpm
58 LG/R Data link connector for [Engine is running. | 6 - 10V

GST

Idle speed (GST is disconnected)

EC-91
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
[lgnition switch "ON"| BATTERY VOLTAGE
) Engine is not running (11 - 14V)
Y8 MAP/BAROQ switch sole-
59 / noid valve |Engine is running.|
After engine warming up Approximately 0V
tdle {for 10 seconds after engine start)
|Engine is runningﬂ (Warm-up condition)
Less than 4.5V
Idle speed
62 P/G ‘EGR temperature sensor
|Engine is running.| (Warm-up condition)
I_ 0-15V
EGR system is operating
Approximately 0 - 4.8V
63 Y ;_:::J;Je' temperature [Engine is running.J Output voltage varies with
fuel temperature.
64 w [Engine is running.] Approximately OV
Data link connector for -
65 |L CONSULT Idle speed (Connect CONSULT and select Approximately 4 - 9V
68 OR DATA MONITOR" mode.) Approximately 3.5V*
[Engine is running. |
Rear heated oxygen sen- )
66 W sor (LH) After warming up sufficiently and engine speed | 0 - Approximately 1.0V
is 2,000 rpm
EVAP control system — o TN .
67 G pressure sensor tignition switch "ON”| Approximately 3.4V
70 W/R Power supply (Back-up} [ignition switch “OFF"| ?1}:‘1:1-1?‘?)( VOLTAGE
BATTERY VOLTAGE
100 | w Injector No, 1 (11 - 14v)
|Engine is running—.] (Warm-up condition) E:Q R
104 Y/R Injector No. 3 Idie speed 20t..].
0
107 Y Injector No. 2 U
SEF204T
BATTERY VOLTAGE
109 Wi/L Injector No. 4 (11 - 14v)
M
|Engine is running. | (Warm-up condition) L1 |
111 W/G Injector No. & 20l |
Engine speed is 2,000 rpm 0
114 | W/B injector No. 6 Do
SEF205T
|Engine is running.|
Approximalsly 0.4V
Engine speed is below 3,200 rpm
it - g P , &
101 PUR Rear heated oxygen sen

sor heater (LH)

[Engine is running. |

Engine speed is above 3,200 rpm

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
ITEM
[Engine is running.| (Warm-up condition)
0-07v i
l__ Idle speed WA
103 LW EGRC-solenoid valve
|E_ngine is running.] (Warm-up condition) BATTERY VOLTAGE 0
I_ Engine speed is above 2,000 rpm (11 - 14V) B
[Engine is running. | BATTERY VOLTAGE L&
EVAP canister purge con- dle speed (11-14v)
105 Y/R )
: trol solenoid valve ‘Engine s running.]
Approximately OV
Engine speed is 2,000 rpm
[Engine is running.| EE
106 B ECCS ground Engine ground
Idle speed
EVAP canister vent con- - e BATTERY VOLTAGE AT
108 | Y/G ol valve {Ignition switch “ON”| (1 - 14V)
Engine is running.
I l_ _ | _ Approximately 0.4V TF
o | pumw Front heated oxygen sen- Engine speed is below 3,200 rpm
sor heater (LFY) Engine is running. | BATTERY VOLTAGE ED
Engine speed is above 3,200 rpm (11 -14V)
|Engine is running.| . BA
112 B ECCS ground Engine ground
Idle speed
Engine s running. Bsy
113 B/W Current return | | BATTERY VOLTAGE
Idle speed (11 -14v)
]Engine is running.| BR
] ) Approximately 0.4V
Front heated oxyaen sen- Engine speed is below 3,200 rpm
115 PU R &7
sor heater () [Engine is running | BATTERY VOLTAGE
Engirne speed is above 3,200 rpm (11 -14v)
]Engine is running.| RS
Approximately 0.4V
heated _ Engine speed is below 3,200 rpm
116 PU/G Rear: eta e F;}:;.ixygen sen BT
sor heater (RH) [Engine s running.| BATTERY VOLTAGE
Engine speed is above 3,200 rpm (11 - 14V) b
t val
17 G/R Vacuum cut valve bypass [ignifion switch “ON"| BATTERY VOLTAGE
valve (11 - 14V}
|Engine is running. | . EL
118 B ECCS ground Engine ground
Idle speed
(B4
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

BATTERY ' EC‘MAIN'O1
T
@ ® 1
! 1 Referto EL-POWER.
40A 7.5A 10A
I : Detectable line for DTC
1| 1] e NoON-detectable line for DTC
W/PU WIJ"Fl FI;;W -
WiPU o ? ] l
[Em WR WR RW
OFF START O 71 IG5
IGNITION 6 6 ECCS
SWITCH RELAY
;35 on é QI] 9”
2] |Le];
L/B B/|W
@

3_

B/W W/R L/B B B/W
"'""@ """" """"""""" T e [T b T
Bi\N WIR LiB BiW B."V\l'

W/R /B B B
e e
B/wW W/R L/B B;’IVV B/W

T

BAY W/R /B B/ B/W B/W
3l izl a1 (el & e
IGNSW BAT SSOFF ECMP ECMP .CRTN

Reler to last page (Foldout page).

T2 ED. MD
3]5]1 1]2]3[C 4] 5[ 6]7 517
426 8] glo11113141 51 3[6

101]ro2{103] [104f105
107]toaf10g] [110] 111
113]t34[11s] [116}117

SEF250T
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-02
ECM (ECCS CONTROL MODULE)

g B2

GIEI rlsil:j! G{N_D—IE GEN_D—IE GIEE GIN_D-iC G&C
10 19 106 112 118 39 43 -
- 5 5 5 T | el

I I I  Detectable line for DTC

| ® I ® — Non-detectable line for DTG LG
FE
*o—0—0 AT
TF
=l
A
BA,
BR
3 ) 5 s ST

- Le
L L RS

F20 F25
B
FHA
ElL

38
9 [az
49

101)102{103] | 104]105]106
167108109 [110]111|#12
11311144 115] |118]117]118

10X

SEFBI0R
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
(Cont’d)

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

TER- '
WIRE DATA
NDITION
MINAL COLOR [TEM o © {DC Voltage)
NQ.
[Engine is running.|
[fgnition switch “OFF”| ' 0-1V
For a few seconds after turning ignition switch
4 L/B ECCS relay {Self-shutofi) “OFE"
[lgnition switch “OFF”|
: BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14v)
switch “OFF”
_ |Engine is running.[
10 B ECCS ground Engine ground
Idle speed
[Engine is running. |
19 B ECCS ground Engine ground
Idle speed
W}ilion switch “OFF"I ov
[Ignition switc | (1 - 14V)
: [Engine is running.|
39 B ECCS ground Engine ground
Idle speed
— i : Engine ground
Eces q [Engine is running. | {Probe this terminal with
3 B grotn L Idle speed © tester probe when
measuring.)
56 | B/W BATTERY V
Power supply for ECM fignition switch “ON”| 11 - 14y OLTAGE
61 B/W (11 - 14v)
— crp > BATTERY VOLTAGE
70 W/R Power supply (Back-up} |Ign|t|on switch “"OFF | (11 - 14V)
|Engine is running. |
106 B ECCS ground Engine ground
Idle speed
{Engine is running. |
112 B ECCS ground Engine ground
ldle speed
[Engine is running. | BATTERY VOLTAGE
113 B/W Current return 1 - 14y
' idle speed {11 -14v)
|Engine is running. |
118 B ECCS ground . Engine ground
tdle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

LONNELT

Main Power Supply and Ground Circuit

{Cont’d)

DIAGNOSTIC PROCEDURE
l ol CONNEGTUF!” E GNOSTIC PROC @l
INSPECTICN START
WA
h A
@ o . Yes «
Start engine. » Go to “CHECK POWER
\ 'ﬁ (LE@ [s engine running? SUPPLY-III” on next page. EMI
:}‘ No
SEF065P v NG LG
CHECK POWER SUPPLY-I. " »| Check the following.
B DISCONNEGT 1. Turn ignition switch “ON". ® Harness connectors
=TOR iéj] 2. Check voltage between ECM terminal (ED, (WD)
[[__EcM__Ioiconne J He. @ and ground with CONSULT or tester. & Harness connectors
10,19, 39,43,106, 112, 118 Voltage: Battery voltage @), (F22)
& Harness for open or
OK short between ECM and FE
ignition switch
e o If NG, repair harness or
connectors. AT
@& B l
= NG .
aEcags| | CHECK GROUND GIRCUIT-I. .| Repair hamess or connec- | TF
1. Turn ignition switch “OFF™. tors.
2. Disconnect ECM harmness connector.
mmw 3. Check harness continuity between ECM ED
terminals @, @, @, @, (), (112),
and engine ground.
Continuity should exist.
If OK, check harness for short to A
ground and short 10 power.
OK
D O CHECK POWER SUPPLY-II. —| Check the following.
1. Disconnect ECCS relay. e 7.5A fuse ElR
seFozas| | 2. Tum ignition switch “ON". ¢ Harness for open or
3. Check voitage between terminals (D, short between ECCS
D] @ and ground with GONSULT or relay and battery
Dmmm mmmw tester. If NG, repalr open circuit or ST
e Voltage: Battery voltage short to ground or short o
HS. oK power in harness or con-
— nectors. =
(HEY OEONNECTOﬂ =0 RS
) 36 D) X
CHECK OUTPUT SIGNAL CIRCUIT. NG= Check the following. BT
1. Turn ignition switch “OFF”. ® Harness connectors
@ 2. Check hamess continuity between ECM ,
terminal @ and terminal @ . e Harness connectors HA
Continuity should exisl. (M3 , (F23)
SEF030S If OK, check harness for short to « Harness for open or
ground and short to power. short between ECCS
relay and ECM L
OK If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors. DX
¥
Go to “TROUBLE DIAGNOSIS FOR
NON-DETECTABLE ITEM (Injector)”,
EC-329.
247
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONRECT

A€
HS.
| ECM OCONNE_GTOHl

70

- LEn

248

D
“SEF056R
. EONMECT
IL_EcM Tl connzcTon]
56+61+113
GINEY |
‘ cxs
SEFO57R
. DISCOMMECT @ F Diaoomec-r
[ eow_ [olconnecon]
56+61+113 }
SEF027S
QP (@ ECCS reley \
7 S
__\ 'Fuel Eyr@relay
\S%

' \ e
BATTERY Fu51ble link & relay boxn
¥ SEFD20S

o
DISCONNECT @

1

S

SEF0298

Main Power Supply and Ground Circuit

(Cont’d)
CHECK POWER SUPPLY-HI. NG_ Check the following.
1. Stop engine. "] ® Harness connectors
2. Check voltage between ECM terminal (B, (WD)
@ and ground with CONSULT or tester. e Harness connectors
Voltage: Battery voltage D, GO
¢ Harness for open or
oK short between ECM and
fuse
If NG, repair hammess or
connectors.
v
CHECK POWER SUPPLY-IV. OK | Goto [@ “CHECK
1. Turn ignition switch “ON™ and then GROUND CIRCUIT-II” on
“OFF". next page.

2. Check voltage between EGM terminals
@, @, (313) and ground with CON-
SULT or tester.

Voltage:

After turning ignition switch “QFF”,
battery voitage will exist for a few
seconds, then drop to approximately

Case-1: Battery voitage does
not exist.

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

ov. seconds.
NG
Case-2 | Goto @] “CHECK ECCS
Case-1 | RELAY™ on next page.
CHECK HARNESS CONTINUITY NG | Check the following.
BETWEEN ECCS RELAY AND ECM | ® Hamess connectors
1. Disconnect ECM harness connector. (F23), (M32)
2. Disconnect ECCS relay. ® Harness connectors
3. Check harness continuity between ECM (e, ()
terminals @&, &, (m3) and relay termi- & Harness for open or
nal @ . short between ECCS
Continuity should exist. relay and ECM
If OK, check harness for short to If NG, repair open circuit or.
ground and short to power. short to greund or short to
oK power in harness or con-
nectors.
r
NG

CHECK VOLTAGE BETWEEN ECCS

RELAY AND GROUND.

Check voltage between relay terminals
(M, @ and ground with CONSULT or

tester.

Voltage: Battery voltage

Check the following.

Y

® Harness for open ar
short between ECCS
relay and 7.5A fuse

If NG, repair harness or

connectors.

lOK
®
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
DISCONNECT . E DIBCONNEGT
& €&
[ Ecwm_ [olcownector] L o
Z [a]e} CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
Check harness continuity between ECM "] » Harness connectors
terminal @ and relay terminal @ . (&), (1)
@ J Continuity should exist. e Harness connectors
If OK, check harness for short to ground (M%) , (Fa3)
and short to power. ® Harness for open or
SEF0305 P short betweeanCM and
OK :

ECCS re_lay o
If NG, repair open circuit or
short to ground or short to

L& o power in harness or con-
& o nectors.
2L |
718 NG
AR CHECK ECCS RELAY. - Replace ECCS reiay.
1. Apply 12V direct current between relay
terminals O and @ .
SEG202B| | 2 Check continuity between relay termi-
nals @ and @, @ and @& .
= DISGONNEST 12V (@ - @) applied:
[ Eom _[olconnecTon]) E Eé__}] Continuity exists.
10,19, 39, 43,106,112, 118 No voltage applied:
No continuity
' OK
e »t ’
NG

(%)

AEC496

CHECK GROUND CIRCUIT-II.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminals @, (9, @, @, NEIDE

and engine ground.
Continuity should exist.
If OK, theck harness for short.

OK

h 4

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

y

INSPECTION END

EC-99

.| Repair harness or connec-
7| tors.

WAA

El

LG

AT

TF

PD

FA

BR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P0100

SEF030T

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

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION
The mass air flow sensor is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot wire that is supplied with electric
current from the ECM. The temperature of the hot wire is controlled
by the ECM a certain amount. The heat generated by the hot wire
is reduced as the intake air flows around it. The more air, the
greater the heat loss.
Therefore, the ECM must supply more electric current to maintain
the temperature of the hot wire as air flow increases. The ECM
detects the air flow by means of this current change.

MONITOR ITEM CONDITION SPECIFICATION
a1
MAS AIR/FL SE ir conditionsr switch:
& Shift lever: "N .
e No-load 2,500 rpm 15-2.1v
¢ Engine: f\'ﬂer warr_ning up die 185 - 26.0%
CAL/LD VALUE e Air conditioner switch: “OFF”
| ® Shift lever: "N" 0 500 )
e No-load 500 rpm 18.0 - 21.0%
e e[
L :
MASS AIRFLOW Ir concilioner swi
e Shift lever: N 2 500 ) _
¢ No-load 500 rpm 12.0 - 14.9 gm/s

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

TER-
WIRE DATA
ITEM
MINAL COLOR CONDITION (DC Voltage)
NQ.
[Engine is running.| (Warm-up condition)
1.3-1.7v
Idle speed
47 W Mass air flow sensar
'Engine is running.| (Warm-up condition)
. 1.7-2.1V
Engine speed is 2,500 rpm
; Engine is running. | (Warm-up condition}
1l
48 B Mass alr flow sensor I j Approxirmately QV
ground Idle speed
250 EC-100



TROUBLE DIAGNOSIS FOR DTC P0100

ON BOARD DIAGNOSIS LOGIC

Mass Air Flow Sensor (MAFS) (Cont’'d)

Diagnostic
Trouble Malfunction is detected when ... Ch?Ck ltems @l
{Possible Cause)
Code No.
P0100 A) An excessively high or low voltage from the sensor is | @ Harness or connectors A
0102 sent to ECM.* (The sensor circuit is open or shorted.)

throttle position sensor signals.

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

............... e Mass air flow sensor

LG

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

. Engi i ition in fail-
Detected items ngine operating condition in fail-safe
mode EC

Mass air flow sensor circuit

Engine speed will not rise more than
2,400 rpm due to the fuei cut, EB

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE

Perform “Procedure for malfunction A” first. If the 1st trip DTC cannot be confirmed, perform “Proce- AT
dure for malfunction B”. If there is no problem on “Procedure for malfunction B”, perform “Procedure

for malfunction C"'.

=

EC-101

Procedure for malfunction A
% MONITOR 3 NOFalL [] 1) Turn ignition switch “ON”, and wait at least 6 seconds. I
CMPSsRPM(POS) 750rpm 2) Select "DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 3 seconds.
OR FA
@ 1) Turn ignition switch “ON”, and wait at ieast 6 seconds.
2) Start engine and wait at least 3 seconds. -
3) Select "MODE 7” with GST. RA
OR
‘No 1) Turn ignition switch “ON", and wait at least 6 seconds.
| RECORD |SEF886T 2) Start engine and wait at least 3 seconds. B8R
3) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON". ST
% MONITOR % NoraiL [] 4) Perform “Diagnostic Test Mode Il (Self-diagnostic
CMPSSRPM(POS)  750rpm results)” with ECM.
COOLAN TEMP/S 85°C .
Procedure for malfunction B RS
1) Turn ignition switch “ON". _ B
2) Select “DATA MONITOR” mode with CONSULT. BT
3) Start engine and warm it up sufficiently.
4) Run engine for at least 10 seconds at idle speed. A
D OR '
I RECOR SEFRRTT 1) Start engine and warm it up sufficiently.
2) Run engine for at least 10 seconds at idle speed.
3) Select “MODE 7 with GST. EL
OR
1} Start engine and warm it up sufficiently.
2) Run engine for at least 10 seconds at idle speed. 54
3) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
4} Perform “Diagnostic Test Mode Il (SeM-diagnostic

results)” with ECM.

251



TROUBLE DIAGNOSIS FOR DTC P0100

CMPS«RPM(PGS)
VHCL SPEED SE
THRTL POS SEN

s MONITOR % NOFalL [

3000rpm
TCkm/h
3.2v

| RECORD |

SEF893T

= CONNECT
Gkl

H.S.

&)

I__ecm_[ofconnecTor] ;.}ﬁ
23

AEN,

D O

|

SEF828T)|

252

Mass Air Flow Sensor (MAFS) (Cont’d)
Procedure for malfunction C
;} Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.
3) Start engine.
4) Maintain the following conditions for at least 10 sec-
onds.
Engine speed: More than 2,000 rpm
THRTL POS SEN: More than 3V
Gear position: “1”’ or “2” range
CAUTION: _
Do not run vehicle at speeds greater than 80 km/h (50
MPH).
OR

1) Start engine.
2) Maintain the following conditions for at least 10 sec-

onds.

Engine speed: More than 2,000 rpm

Voltage between ECM terminal @ and ground:

More than 3V

Gear position: “1”’ or “2” range
3) Select “MODE 7” with GST.
CAUTION:
Do not run vehicle at speeds greater than 80 km/h (50
MPH).

OR

1) Start engine.

2) Maintain the following ¢onditions for at least 10 sec-
onds.
Engine speed: More than 2,000 rpm
Voltage between ECM terminal @ and ground:

More than 3V

Gear position: “1” or “2” range

3) Stop the vehicle, turn ignition switch “"OFF”, wait at least
5 seconds and then turn “ON”.

4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

CAUTION:

Do not run vehicle at speeds greater than 80 km/h (50

MPH}.

EC-102



TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’'d)
BATTERY EC‘MAFS'O1

754 Refer to EL-POWER,

:
I : Detectable ling for DTC MA
e ;| Non-detectable ling for DTC

WI/H
T EM
I‘_ngl-' % gll?NSOH LG -
6“ 6" BECR
ol 9
AT
L/B BaN FE
..
I 1 AT

JOINT
LB BW B/W ___I o CONNECTOR TF
2] oB
L8  BW B/W B
---- &
LB BW B/W [EA,
I > RA
. )
I Ii B B R
|| *~— .- l
LB  BW BW  BW W B @ F—EO ST
I [l lEE] ][]l
SSOFF ECMP ECMP CRTN QA+ QA- BS
ECM (ECCS CONTROL MODULE) : BT
Refer to last page (Foldout page).
[Tz} ED, (uD HA
5{7 1]2f3|4]5k<_ _==16]7|8] k0
als 11}t 2{1 3]14]1 5]1 61 7|1 8]1 gl20f21]22] 124@‘1”@
= (=[N
CEEDED AhRAnD
1D
101[102J103| (104]105]108 1]2
107[108f108] [110f111}112 EEEEH :
nsfuafns] jre[117]18] Ao T g 34336 d67166]60 '

SEF251T

EC-103 | 253



TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’'d)

DIAGNOSTIC PROCEDURE

Engine ground ==

INSPECTION START

A

=
"l [:i “mi

SEF031S8)

S

!
Mass air flow

sensor harness {K

»connector

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF".

2. Loosen and retighten engine ground

screws.

Remove joint connector.

Check the following.

e Continuity between joint connector
terminal and ground

® Joint connector
(Refer to “HARNESS LAYOUT" in EL
section.)

Continuity should exist.

If OK, check harness for short to

ground and short to power. Then recon-

nect joint connector.

3.
4.

NG

.| Repair harness or connec-

tors.

254

OK
v
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnecl mass air flow sensor har- "1 @ Harness connectors
ness connector. {F23),
2. Turn ignition switch “ON", ® Harness connectors
3. Check voltage between terminal 3 and (WD),
ground with CONSLULT or tester. & Harness for open or
Voltage: Battery voltage ~ short belween ECCS
& o oK relay and mass air flow
sensor
@fﬂa @ i ® Harness for open or
! 1S short between mass air
B ALCE9" flow sensor and ECM
It NG, repair harness or
B connectors.
SCONNECT DISCONKECT
& A€ s ,
[ Eow_ Dicownecton]]  (i[z2]3 CHECK GROUND CIRCUIT. NG | Repair hamess or connec-
48 1. Turn ignition switch “OFF”. tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ter-
Ty minal @ and ECM terminal @ .
Continuity should exist.
= If OK, check hamess for short to
’ AECTT7 ground and short to power.
; OK
DISCONNECT Eﬁ DISCONNEGT
€ M€ :
CHECK INPUT SIGNAL CIRCUIT. NG‘ Repair harness or connec-
[Ecm_[olconnecTor]| 1[2[3 Check harness continuity between termi- " tors.
a7 nal @ and ECM terminal G.
Continuity should exist.
If OK, check harness for short.
@@ e lox
AECTT8 ®
EC-104




TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’'d)

®

l

CHECK COMPONENT

{Mass air flow sensor).

Refer to “COMPONENT INSPECTION"
below.

NG

OK

h 4

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

Trouble is not fixed.

r

e

N LEn

LA = =

SEF983R

SEFQ30T

h 4

Replace mass air flow sen-
S0r.

A

EM

LG

Check ECM pin terminals for damage and EE
check the ¢connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest. AT
¥ 7=
INSPECTION END
PD
B2
RA
3R
COMPONENT INSPECTION ST
Mass air flow sensor
1. Turn ignition switch “ON”. =S
2. Start engine and warm it up sufﬂmentty
3.  Check voltage between terminal @ and ground.
Conditions Voltage v B
Ignition switch “ON” {Engine stopped.) Less than 1.0
Idle {Engine is warmed-up sufficiently.} 1.3-17 (RFAN
2,500 rpm (Engine is warmed-up sufficiently.) 1.7-24
Idie to about 4,000 rpm* 1.3 - 1.7 to Approx. 4.0 EL

*: Check for linear voltage rise in response to increases to about 4,000 rpm

4,

in engine speed.

wire for damage or dust.

EC-105

if NG, remove mass air flow sensor from air duct. Check hot DX
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute
pressure Sensor

256

{Absolute pressure)

SEF42BQ)
5t !
4.5} \
> 4} r
8;3'5 i Ambient
o 3r- 'y X
= . | baremetic
g 251 X
Z ot | pressure
215k Vacuum :
5 1 !
O o5t J
033 06.6
(100, 3.94) (800, 31.500
Pressure kPa (mmHg, inHg)
SEF946S

ON BOARD DIAGNOSIS LOGIC

Absolute Pressure Sensor

COMPONENT DESCRIPTION

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

Diagnostic Trouble L Check ltems
Cods No. Malfunction is detected when .... (Possible Cause)
PO105 A) An excessively low or high voitage from the sen- | # Harness or connectors
0803 sor is sent to ECM. (Absolute pressure sensor circuit is open or
shorted.}
® Absolute pressure sensor
B) A high voltage from the sensor is sent to ECM ® Hoses
under light load driving conditions. {Hoses between the intake manifold and absolute
pressure sensor are disconnected or clogged.)
& Intake air leaks
_ « Absolute pressure sensor
C) A low voltage from the sensor is sent to ECM e Absolute pressure sensor
under heavy load driving conditions.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE _
Perform “Procedure for malfunction A” first. If the 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B”.
If the 1st trip DTC is not confirmed on “Procedure for malfunc-
tion B”, perform “Procedure for malfunction C”.
Procedure for malfunction A
% MONITOR - % NOFAL [] 1) Turn ignition switch “ON”.
) 2) Select “DATA MONITOR” mode with CONSULT.
CMPS<RPM(POS) orpm 3} Wait at least 6 secorgg
@ 1) Turn ignition switch "ON” and wait at least 6 seconds.
= 2) Select “MODE 7" wig GST.
R
1) Turn ignition switch "ON” and wait at least 6 seconds.
2} Turn ignition switch "OFF”, wait at least 5 seconds and
| RECORD then turn “ON". . _
SEFagaT 3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. _
EC-106



TROUBLE DIAGNOSIS FOR DTC P0105

¥r MONITOR
CMPSsRPM(PCS)

v NOFALL []
750rpm

RECORD

SEFB886T

Absolute Pressure Sensor (Cont’d)
Procedure for malfunction B

1} Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait at least 5 seconds. Gil
3) Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.

4) Start engine and fet it idle. 1A
5) Wait at least 15 seconds.
OR EN
@ 1) Start engine and warm it up sufficiently. o
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine. L
4) Let engine idle and wait at least 15 seconds.
5) Select “MODE 7” with GST.
OR EC
1) Start engine and warm it up sufficiently.
2) Turn igniticn switch "OFF” and wait at least 5 seconds.
3) Start engine. EE
4) Let engine idle and wait at least 15 seconds. '
5) Turn ignition switch “OFF”, wait at least 5 seconds and
“then turn “ON”. AT
6) Perform “Diagnostic Test Mode | (Self-diagnostic
resulis)” with ECM.
TF
2o
FA
BA,
BIRe
Sl
BT
[Fl4
ElL
12X
257
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TROUBLE DIAGNOSIS FOR DTC P0105

% MONITOR v NOFAL [

CMPSeRPM(POS) 400Qrpm
VYHCL SPEED SE 70km/h
B/FUEL SCHDL 4.8ms

| RECORD

SEFB94T]|

258

Absolute Pressure Sensor (Cont’d)
Procedure for malfunction C

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

Turn ignition switch “ON",
4} Select “DATA MONITOR” mode with CONSULT.
5) Start engine again and wait at least 15 seconds.
6) Maintain the following conditions for at least 5 seconds.
Engine speed: 3,000 rpm - 4,800 rpm
Gear position: “1” or “2” range
B/FUEL SCHDL: More than 4.6 ms
CAUTION:
Do not run vehicle at speeds greater than 80 km/h (50
MPH).
OR

1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON".
4) Start engine again and wait at least 15 seconds.
5) Maintain the following conditions for at least 5 seconds.
Engine speed: 3,000 rpm - 4,800 rpm
Gear position: “1” or “2” range
CAUTION:
Do not run vehicle at speeds greater than 80 km/h (50
MPH).
6) 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 again and wait at least 15 seconds.

4) Maintain the following conditions for at least 5 seconds.
Engine speed: 3,000 rpm - 4,800 rpm
Gear position: “1” or “2” range

CAUTION:

Do not run vehicle at speeds greater than 80 km/h (50

MPH).

5) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds and then turn “ON".

6) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’d)

ABSOLUTE EC-AP/SEN-01

PRESSURE
SENSCR

| {v |

&d
—

P/B G/W B
~ B - N : Detectable line for DTC
r“' - e Non-detectable line for DTC
! ! ERI
| |
| 1
§e
P/B G/W B
E e s
3 IEzd
P/B LG B
| |
i |
1 |
| H
el Y ) AT
P/B T LG B
- ol e e ] "
P/B GW B
~ i@
| 1 D) P
1 f -
[ | ® saialws
1 |
f | CA
| |
| |
| |
| I RA
| i
) 1
| |
4 I | Y E=
I |
| |
f-e C—3- o
P/B GIW B JOINT H B
,_l—] ,—l-l '—l—l CONNECTOR I_l_l
[49] [45] [50] BE B B [40] S
SENP PRES GND-A E&l\gs 1 _I SENS™ |1
ConTROL ® l GND - [EonTROL
MODULE) = = UNIT
D o B
»a 1]2]3]4]s5]=<_ _==|6]7[8]9]i0 i]2]3]4|s5KA6]7]8]9]if Refer to last page {Foldout page).
3 @ )
(203 = 1 213jtaf1 5y} Arafisjooprpapied = [11[12[13[14[15] 16[17[ 18] 5 ED. HA
K
[FTAliT1 ]2 2|2|2|2J;|
EL
MEERGEEZEIHBEAABE THRE &
B M RRE PG EIEEN S EE l11lazas]
22K
101]102{103] {104{105}108) 1AE 3g|aa| JAOM 454 '
107{10el109] [110]111)1n2 .E-EE A [42]a3| B 0 1]
EEMIEIE‘ 33 474eleeiE3E4h H.s.
13]114[118] 11sf117]118 el The 49}50 w
MECS65B
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TROUBLE DIAGNOSIS FOR DTG P0105

1/ >\

Absolute pressure sensor

by

Absolute Pressure Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

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

Procedure A

SEFG72T|

oy
EVAP canister purge 3 INSPECTION START
control solenoid valve
~ ¢
>\ SEF673T NG :
CHECK SHIELD CIRCUIT. ! Repair hamess or connectors.
1. Turn ignition switch “OFF".
2. Leosen and retighten engine ground screws.
3. Remove joint connector.
4. Check the following.
* Continuity between joint connecter terminal
and ground
& Joint connector
{Refer to "HARNESS LAYOUT” in EL sec-
tion.)
Gontinuity should exist.
If OK, check harness for short to ground and
short to power. Then reconnect joint connec-
tor.
oK
= NI SEF031S |
| CHECK POWER SUPPLY. NG o Check the following.
Ny sy C‘ 1. Disconnect absoluta pressure sensor hamess "|  Hamess connectors
1.S. EE-B] 'm connector. ' .
2. Turn ignition switch “ON". ¢ Harness connectors
@@.@ 3. Check voltage between terminal 3 and \
engine ground with CONSULT or tester. ® Harness for open or short
Voltage: Approximately 5V between ECM and absolute
" pressure sensor
OK li NG, repair harness or con-
nectors.
@ of B !
CHECK GROUND CIRCUIT. NG »] Check the following.
SEF095S 1. Turn ignition switch “OFF”. "]  Harness connectors
2. Check harness centinufty between ferminal .
@ and engine ground. ® Harness connectors
IB] Continuity should exist, ,
CHSCONNECT £ If OK, check harness for short to ground and ® Harness for open or shont
in @E@ short to power. between ECM and absolute
TS pressure sensor
OK L] ess connectors
1123 & Harness for open or short
between A/T control unit and
absolute pressure sensor
It NG, repair open circuit or
IE short to ground or short 1o
power in harness Qr connec-
e ,_ﬂ tors.
SEF096S i
T~ CHECK INPUT SIGNAL CIRCUIT, NG »| Check the following.
1. Disconnect ECM harness connector. ® Harness connectors
S s thd 2. Check harness continuity between ECM ter- , (Mg4)
s i{}] @ 1S E}I minal @ and terminal @ . ® Harness connectors
— Continulty should exist. R
= If OK, check harness for short to ground and ® Harness for open or short
[ Ecm__Jolconnectorf (T_f%l_g) short to power. between ECM and absolute
15 pressure sensor
OK If NG, repair cpen circuit or
shert to ground or short to
power in harness or connec-
@ tors.
®
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'__._
. From
air duct

Three- way____
connector

'Cf(S\H

Absoiute

"' pressure

- saensor

G

Intake
rmanifold
vacuoum

SEFB76T

—_
R Improper connection
: SEF109L

Absolute Pressure Sensor (Cont’d)

®

|

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

NG

4

EC-112.
lOK

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

i Trouble is not fixed.

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

nector and retest.

INSPECTION END

Procedure B

INSPECTION START

y

Replace absoluts pressure
sensor.

CHECK VACUUM SQURCE TO ABSO-

LUTE PRESSURE SENSOR.

1. Start engine and warm it up sufficiently.

2. Turn ignition switch “OFF".

3. Attach the vacuum gauge between the
MAP/BAROQ switch solenoid valve and
the rubber tube connected to the abso-
lute pressure sensor.

4. Start engine.

5. Check the vacuum pressure with
vacuum gauge at idle.

Vacuum pressure:
Approx. -73.3 kPa
(—5“50 mmHg, -21.65 inHg, -10.63
ps

NG

h 4

OK

B y

CHECK VACUUM HOSE,
Check vacuum hose for
clogging, cracks or
improper connection,

If NG, repair or replace the
hose.

OK

h 4

CHECK INTAKE SYSTEM.
Check intake system for air

- leaks.

CHECK HOSE BETWEEN ABSOLUTE

PRESSURE SENSOR AND MAF/BARC

SWITCH SOLENOID VALVE.

1, Turn ignition switch “OFF”.

2. Check hose for clogging, cracks or
improper connection.

NG

¢0K

h 4

Repair or reconnect hose.

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

NG

h 4

on next page.
4 OK

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

¥ Trouble is not fixed.

EC-111

Replace absolute pressure
sensor.

PD

FA

BUA,

S

RS

BT

(HI4,

EL

X
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

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

'

INSPECTION END

B AcTiveTEST 1

MAP/BARD SWV MAP
===z==== MONITOR ========
CKPS*RPM(POS) 737rpm
MAP/BARD SW/A MAP
ABSOL PRES/SE 1.3v

[BARO TR

EF440Q)

W acrvetesT B [
MAP/BARO SWNV Baro
mz====== MONITOR =======Z
CKPS<RPM{POS) 737rpm
MAP/BARO SW/V BARO
ABSOL PRES/SE 4.3V

BARO MAP

e

SEF4410)

MEC488B

Absolute pressure
sensor

~;
D

S

> @

7 tq

EF0985

COMPONENT INSPECTION
Absolute pressure sensor

1.

Start engine and warm it up sufficiently.

2. Perform “MAP/BARO SW/V” in “ACTIVE TEST” mode with
CONSULT.

3. Check the following.

e When “MAP” is selected, “ABSOL PRES/SE” indicates
approximately 1.3V.

e When “BARQ” is selected, “ABSOL PRES/SE” indicates
approximately 4.3V.

If NG, go to step 4; if OK, inspection end.

4. Turn ignition switch “OFF”. '

5 Remove absolute pressure sensor with its harness connector
connected.

6. Remove hose from absolute pressure sensor.

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

The voltage should be 3.2 to 4.8 V.

8. Use pump to apply vacuum of -26.7 kPa (-200 mmHg, -7.87
inHg, -3.87 psi) to absolute pressure sensor as shown in fig-
ure and check the output voltage.

The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3.
CAUTION:

Always calibrate the vacuum pump gauge when using it.

9.

If NG, replace absolute pressure sensor.
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\Nﬁ/f Front bumper

0

Intake air lemperature sensor
harness connector /.~

SEF984R

-

Acceptable

Resistance k2
— N B 3o N AO®D
— T

oo o o=

1 -

20 0 20 40 60 80 100
2D Dy 68 100 (160 (70 (232)

Intake Air Temperature Sensor

COMPONENT DESCRIPTION @l
The intake air temperature sensor is mounted to the air duct hous-
ing. The sensor detects intake air temperature and transmits a sig-
nal to the ECM. (A
The temperature sensing unit uses a thermistor which is sensitive
to the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise. EM
This sensor is not used to control the engine system. It is used only
for the on board diagnosis.
@
(Reference data)
Intake air temperature Voltage” .
G (°F) V) Resistance k2
20 (68) 3.5 21-29
- FE
80 (176) 1.23 0.27 - 0.38

*: These data are reference values and are measured between ECM terminal
% (Intake air temperature sensor} and ECM terminal @ (ECCS ground). AT

Temperature °C (("F) SEFOT2P TF
ON BOARD DIAGNOSIS LOGIC 96
Diagnostic _
Trouble Code Maifunction is detected when ... Ch?Ck Items
(Possible Cause) F
No. 5,
PO110 A) An excessively low or high veltage from the sensor is | ® Harness or connectors
0401 sent to ECM. (The sensor circuit is open or shored.)
........................................................................................... ¢ |Intake air temperature sensor S
B) Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage signal from engine
coolant temperature sensor. Bl=:
DIAGNOSTIC TROUBLE CODE CONFIRMATION &
PROCEDURE
Perform “Procedure for malfunction A” first. If DTC cannot be
confirmed, perform “Procedure for maifunction B". RS
BT
(A
Procedure for malfunction A
1) Turn ignition switch “ON”. EL
% MONITOR ¢ NOFalL [] 2/ 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
CMPS*RPM(POS) Orpm OR DX
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Select MODE 7 with GST.
OR
oy 1) Turn ignition switch "ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”,
RECORD ] 3) Perform “Diagnostic Test Mode Il (Seli-diagnostic
SEF888T, results)” with ECM.
263
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¥r MONITOR Y& NO FAIL
COOLAN TEMP/S 30°C
RECORD |
SEFDQ2P
FUEL SYS #1 OPE
FUEL SYS #2 UNUSED
GALC LOAD 0%
COOLANT JEMP 28°C
SHORT FT #1 0%
LONG FT #1 0%
GINE SPD ORPM
VEHICLE SPD Okm/h
IGN ADVANCE 5.0
INTAKE AIR 25°C
MAF 0.0gmisec
T
§§I§T381 %1 0.38%
{+]
02s B1,82 0.000V

SEF950N

CONNECT
ECM |o{ CONNEGTORJI Ej]

=

<

®
©

3o

SEFD06P)
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‘Intake Air Temperature Sensor (Cont’d)

Procedure for malfunction B

0

1)
2)

Liit up vehicle and open engine hood.

Wait until engine coolant temperature is less than 90°C

(194°F).

(@) Turn ignition switch “ON”.

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

(c) Check the engine coolant temperature.

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

Perform the following steps before engine coolant tem-

perature is above 90°C (194°F).

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

Start engine.

Shift selector iever to “D” position.

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

2 minutes.
OR

Lift up vehicle and open engine hood.

Wait until engine coolant temperature is less than 90°C

(194°F).

(a} Turn ignition switch “ON”.

(b) Select MODE 1 with GST.

(c) Check the engine coolant temperature.

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

Perform the following steps before engine coolant tem-

perature is above 90°C (194°F).

Start engine.

Shift selector lever to “D” position.

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

2 minutes. _

Select MODE 7 with GST.

OR

NO
JOOLS,

Lift up vehicle and open engine hood.

Wait until engine coolant temperature is less than 90°C

(194°F).

(a) Turn ignition switch “ON".

{b) Check voltage between ECM terminal &) and
ground.
Voltage: More than 1.0 (V)

{c) If the voltage is not more than 1.0 (V), turn |gmt|on
switch “OFF” and cool down engine.

Perform the following steps before the voltage is below

1.0V.

Start engine.

Shift selector lever to “D” position.

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

2 minutes.

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

then turn “ON".

Perform “Diagnostic Test Mode !l (Self-diagnostic

results)” with ECM.

EC-114
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intake Air Temperature Sensor (Cont’d)

INTAKE AIR EC-IATS-01
TEMPERATURE @l
SENSOR
"@—l
2 1
LITI—I L!?I'I M : Detectable line for DTC A
YL B - Non-detectable iine for DTC
=V
LG
YiL B
"
YiL B
[Flg
AT
viL B
(ED)]
mpesgin) T
YiL B
D
@
® _— FA

-

B
I* &
B

SENS
GND SONTROL :
YiL UNIT BR
Tzel Bl i
TAMB GND-A
‘ 8T

f=)
ECM (ECCS CONTROL MODULE) RS
BT
- — Reter to last page (Foldout page).
= I E==1HNEHEE 1]2]|3[4]s 6[7]8]alig ED ., (D) _
g ioh1[12h13h 41518 RIEE EEREREE 232 2 4/“’%2) ' A
= EL
101 oz i0a] o iospos] 107]wee] [1 |2 |3]4]5]8]7 El 15[16[1 7181 a0y 122 [31j32]33R34[35]36[37]3 .59"
toajitol nt el wafnafnsngl {8 9 poli1li2f15/14 2345|262 7l26]26[30] jola1]42}4aj44tes]46]47p48]| W HS.
M2

101(102[103] (104[105]106
107108108 |H0j111]i12
113|114 115) [116{117]118

MECO53B
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=,

0

TR

Intake air temperature SBHSOT_!

harness connector {

Front bumper

SEF984R

S.
P &

SEF394R
E
& DISCONNECT
€ &
i)
L@ﬂ
N SEF395R
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Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INGPECTION START

Y

[ CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. | & Harness connectors
2. Disconnect intake air temperature sen- , (M33)
sor harness connector. ® Harness connectors
3. Turn ignition swilch “ON". (mD), (B
4. Check voltage between terminal @ and & Harness for open or
ground. short between ECM and
Voliage: intake air temperature
Approximately 5V $ensor
If NG, repair harness or
OK
connectors.
B]
CHECK GROUND CIRCUIT. NGk Check the following.
1. Turn ignition switch “OFF", | ® Harness connectors
2. Check harness continuity between ter- (Fa2) , (W3)
minal ) and engine ground. e Harnéess connectors
Continuity should exist. (F23), (M32)
If OK, check harness for shoit to ¢ Harness connectors
ground and short to power. CONED)

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

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

If NG, repair open circuit or

short to ground or short to
power in harness or con-
nectors.
.
NG

CHECK COMPONENT

{Intake air temperature sensor).

Refer to “COMPONENT INSPECTION”
on next page.

h 4

oK

h 4

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

Trouble is not fixed.
h 4

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

connector.
Reconnect ECM harness connector and

retest.

A

INSPECTION END

EC-116

Replace intake air tem-
perature sensor.




TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

COMPONENT INSPECTION

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

@ | A
EM

SEF947Q) LG

—_

— (Reference data)
: Intake air temperat
i perature Resistance kQ

Acceptable NS
20 (68) 21-29
FlE

80 (176) 027-0.38

Resistance k(1

oo O O

If NG, replace intake air temperature sensor. AT

~ o b DO N Ao
— T r—

20 0 20 40 B0 80 100
(-4) (32) (68)(104) (1500)(1'7;6}(212)
Temperature °C (°F) SEF012P

T

PD

EL

[
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TROUBLE DIAGNOSIS FOR DTC P0115

Terminal
Sensor

(-

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

{Reference data)

Gasket
SEF594K
20%
13:
2 [
i Acceptable
g
2-
8
1.0¢
4 osf
172}
& 04
0.2}
[+ 3 S T T
-20 0 20 40 60 80 100
(4) (32) 68104140 176) 12
Temperature °C (°F) SEFO12P

ON BOARD DIAGNOSIS LOGIC

Engine co%&:zt tempera- Valtage® Resistance
°G (°F) V) (k2)
10 (14) 4.4 7.0-11.4
20 (68} 3.5 21-29
50 (122) 2.2 0.68-1.00 .
20 (124) 0.9 0.236 - 0.260

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

ground).

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... (Possible Cause)
No.
PO115 ® An excessively high or low vcltage from the sensor is | @ Harness or conneclors
0103 sent to ECM.” (The sensor circuit is open or shorted.)
® Engine coolant temperature sensor

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

Detected items

Engine operating condition in fail-safe mode

Engine coolant temperature sensor circuit

Engine coclant temperature will be determined by ECM based on the time after

turning ignition switch “ON" or “START".

CONSULT displays the engine coolant temperature decided by ECM.

Gondition

Engine coolant temperature decided

(CONSULT display)

Just as ignitign switch is turned ON or
Start

40°C (104°F)

More than approx. 4 minutes after igni-
tion ON or Start

80°C (176°F)

Except as shown above

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

268
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
% MONITOR % NOFAIL L] DIAGNOSTIC TROUBLE CODE CONFIRMATION o
CMPS-RPM(POS) Orpm PROCEDURE
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT. A\
3) Wait at least 5 seconds.
OR
& 1) Turn ignition switch “ON" and wait at least 5 seconds. [E[}]
2} Select “MODE 7" with GST.

[ RECORD OR
1} Turn ignition switch “ON” and wait at least 5 seconds. LG

SEFB8B8T
_ 2} Turn ignition switch “OFF”, wait at least 5 seconds and

then turn “ON”.
3) Perform “Diagnostic Test Mode I (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0115
Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
ENGINE COOLANT EC'ECTS'01
TEMPERATURE
SENSOR
r@_l
2 1
LITJ—] I—LF—-IJ . : Detectable line for DTC
LG/R B s : Non-detectable line for DTC
: - F23

LG/R

[l
™™

B
ITzo]l
SENS
AT
GND CONTROL
UNIT
(o9
B
IGoll
N

\
0
GND-A

ECM (ECCS CONTROL MODULE)

o
s 4
©

I t|a]ala]s =87 10
HEEDELREDEDINEED MV?,Z

-

[mfuefrosfoaJresfrosfior|os] [1]2[3[4[5]6]7 @ [1s[16 71 8[1 ofpolz 2] [31B2[33k4f35]36 73839”
Jroe] o] {62l 13 11agtisfug) 23[24]25]26]27[28]20130] fiof41faofalialisleelaFas|| HS.

@
w
<
(=]
=
jury
=
[x*]
=
Lo
—
I~

101[102103] |104{105{106
107[108(109] |11of111[112
113|114]115] |116]117|118

MECQ54B
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (I'ECTS)

EC-121

: nt’
6 el | Dmano:
Engine coolant temperature DIAGNOSTIC PROCEDURE .
N SenS0r harness connector @l
‘{ INSPECTION START
I %\
=T [
‘\ ,—J g Y
S g CHECK POWER SUPPLY. NG | Repair harness or connec-
\\ $ / 1. Turn ignition switch “OFF". "] tors. EM
‘ 2. Disconnect engine coolant temperature
\stnbutor
\ SEFQBSR sensor harness connector.
3. Turn ignition switch “ON". LG
[A] 4. Check voltage between terminal @ and
DISWECT ground with CONSULT or tester.
E Voltage:
T's' Approximately 5V
OK FE
B ,
CHECK GROUND CIRCUIT. NG; Check the follawing. AT
1 1. Turn ignition switch “OFF". _ # Harness connectors i
@ 2. Check harness continuity between ter- » (M32)
minal (13 and engine ground. ® Harness for open or
SEF541F) Continuity should exist. short between ECM and TF
If OK, check harness for short to engine coolant tempera—
E’ BISCOMNECT ground and short to power. ture sensor En)
. eé} . oK  Harness for open or
short between A/T con-
trol unit and engine cool- EA
ant temperature senscr
It NG, repair open circuit or
short to ground or short to o} /R
@ power in harness or con- e
nectors.
= BlR
SEF542P A
CHECK COMPONENT NG | Replace engine coolant
{Engine coolant temperature sensor). "] temperature sensor. gr
Refer to “COMPONENT INSPECTION”
on next page.
L 4
Disconnect and reconnect harness con- B
nectars in the circuits. Then retest.
Trouble is not. fixed. A
F
Check ECM pin terminals for damage and
check the connection of ECM harness ElL,
connector. Reconnect ECM harness con-
nector and retest.
[®)4
y
INSPECTION END
271
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TROUBLE DIAGNOSIS FOR DTC P0115

SEF152P)
201
1gt
B
g :' Acceptable
§ 1
g 68F
W
& 04r
0.2
(170 1 S S T SR SOV S
20 20 40 60 BO 100
(4] (32) (68) (104) (140) (178 (212)
Temperature °C ( SEEQ12P

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

COMPONENT INSPECTION

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

{Reference data)

Temperature °C (°F) Resistance kQ
20 (68} 2.1-29
50 {122) 0.68-1.00
a0 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor

Note: If both DTC P0120 (0403) and DTC P0510 (0203} are displayed, perform TROUBLE DIAGNOSIS @l
FOR DTC P0510 first. (See EC-261.)

COMPONENT DESCRIPTION

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

Idle position of the throttle valve is determined by the ECM receiving the signal from the throttle position sen-

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

IIAN

Supply voltage: 5V

(Applied betwsen terminal [JEE
Wide open No. 1 and 3)
/ throttle 6.0 l
position "
switch Ouiput voltage between AT

z
[3]
el
&
3]
G
(- = (4) 5 6 Closed = terminal No. 2 and 3)
o @5 %05 throtle £ 4.0
8/ ¢ 4] position E T
13 switch i
Throttle > :
g 4 E} pton 3 20— P
1
(=) 3 o
g
s, EA
32 0 45 - 90 135
3 Throttle valve opening angle {deg) 1,
SEF579R
BIR
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. 8T
MONITOR ITEM CONDITION SPECIFICATION
e Ignition switch: ON Throttie valve: fully closed 0.3-0.7v RS
SEN .
THRTL POS (Engine stopped} Throttle valve: fully opened Approx. 4.0V
e Ignition switch: ON Throttle valve: fully closed 0.0% ’ 27
ABSOL TH-P/S .
(Engine stopped) Throttle valve: fully opened Approx. 80%
A
EL
(B
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Throttle Position Sensor (Cont’d)

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

TER-
WIRE DATA
ITEM CONDITION
MINAL COLOR : (DC Voltage)
NO.
{gnition switch “"ON”
0.3-0.7V
Accelerator pedal released
23 w Throttle position sensor
(Ignition switch "ON"|
Approximately 4V
Accelerator pedal fully depressed
@iﬁon switch “ON"}
Approximately 0.4V
a3 5 Throttle position sensor Accelerator pedal released
signal [fgnition switch "ON"}
Approximately 4v
Accelerator pedal fully depressed
49 P/B Sensaors’ power supply [ Ignition switch “ON’j Approximately 5V
lEngine is running.] (Warm-up condition)
50 B Sensors’ ground Approximately 0V
Idie speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when .., Ch?Ck ltems
(Possible Cause)
Code No.
P0O120 e An excessively low or high voltage from the sensoris | # Harness or conneciors
0403 sent to ECM.” (The sensor circuit is open or shorted.)
® Voltage sent to ECM is not practical when compared | @ Throttle position sensor
with mass air flow sensor and camshaft position sen-
sor signals.

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

Detected items Engine operating condition in fail-safe mode

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

Throttle position sensor circuit Condition Driving condition
When engine is idiing Naormal
When accelerating Poor acceleration
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TROUBLE DIAGNOSIS FOR DTC P0120

% MONITOR ¢ NOFAL [
CMPS*RPM(PQOS) 2137rpm
MAS AIR/FL SE 1.97V
COOLAN TEMP/S | 84°C
IACV-AAC/V 72%
[y
l RECORD |

SEF830T]|

CONNECT
ECM 0| CONNECTOR| .

SEF998N

TEW
CONNECT
ECM IC_ONNEGTORII .

" Lﬂ

SEF841T;

Throttle Position Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Start engine and warm it up sufficiently.
2) Select “DATA MONITOR” mode with CONSULT.
3) Maintain the following conditions for at least 10 sec-
onds.
Gear position: “1” or “2” range
Engine speed: More than 2,000 rpm
MAS AIR/FL SE: More than 3V
COOLANT TEMP/S: More than 70°C (158°F)
IACV-AAG/V: Less than 80%
CAUTION:
Do not run vehicle at speeds greater than 80 km/h (50
MPH).

OR
1) Start engine and warm it up sufficiently.
2} Maintain the following conditions for at least 10 sec-
onds.
Gear position: “1” or “2” range
Engine speed: More than 2,000 rpm
Voltage between ECM terminal @ and ground:
More than 3V
Voltage between ECM terminal 3 and ground:
More than 4V
CAUTION:
Do not run vehicle at speeds greater than 80 km/h (50
MPH).
OR

1) Start engine and warm it up sufficiently.
2) Maintain the following conditions for at least 10 sec-
onds.
Gear position: “1” or “2” range
Engine speed: More than 2,000 rpm
Voltage between ECM terminal @ and ground:
More than 3V
Voltage between ECM terminal 6 and ground:
More than 4V
CAUTION:
‘Do not run vehicle at speeds greater than 80 km/h (50
MPH).
3) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds and then turn “ON”,
4) Perform “DIAGNOSTIC TEST MODE (Seli-diagnostic
results)” withh ECM.

RS

BT

RA

EL
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Throttle Position Sensor (Cont’d)

THROTTLE EC-TPS-01
SENSOR”
NTV
3 2 1
LIT,—I LlT]—, LI_IJI .  Detectable line for DTC
P/B w 8 m—: Non-detectable ling for DTC

—~

rc— 7

I I

i I

I I

I !

I I

i !

I I

! I

ol L & @

| { : 1

A e afidlws

I I

I I

! I :

I i

| I .

| I

: : (el

| 1 SENS AT
I I GND CONTROL
I ] UNIT
R
( I

I I

| ! JOINT

I I _I CONNECTOR

! ! II_l D)

| I

I I

I !

I I

I I

I I

]
} i =

1 1

? B B

b @ f— o-l l

P/B W B L =

5] M=l [l & @&
SENP TPS GND-A

ECM {ECCS CONTROL MODULE)

=] AR === HERE
KKK 1E2|2[2'2|2| 11J1 24t 3f14f15]1el1 7]18]1920[21]22l03(04] MVL:‘,E

o[ o iosficaficsTiosfooe] [1] 2] 3[4[516]7 Ej BEEERT R EIE =Y
EMEERERIAEEEEELE Pa24pslele7izal>930] laojajazlaslaalslee]a g

In
41
T
=)
[4:)
~
[45)
o
[+
EE
=
Ld

101[1021103]  [104{105)
107)108[109) 1104111
113114 115| |1186]117

O

MECS55B
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TROUBLE DIAGNOSIS FOR DTC P0120

Engine ground == =

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

@l
r
ADJUST THROTTLE POSITION SEN- (A
SOR.
Perform “Basic Inspection”, EC-74. Bl
OK '
r
CHECK SHIELD CIRCUIT. NG | Repair harness or connec- | LG
1. Turn ignition switch “OFF™. "1 tors.
2. Loosen and retighten engine ground
SCTEWS.
3. Remove joint connector.
4. Check the following.
* Continuity between joint connector FE
terminal and ground
e Joint connector :
(Refer to "HARNESS LAYOUT” in EL AT
section.) '
Continuity should exist. )
If OK, check harness for short to T
. ground and short to power. Then recon-
A nect joint connector. '
E DISCONNECT ) OK [;D)
A€ & >
= , FA
(lala CHECK POWER SUPPLY. NG | Repair hamess or connec-
1. Disconnect throttle position sensor har- "1 tors. =
n ness connector. RA
2. Turn ignition switch “ON”.
® = 3. Check voltage between terminal & and BR
SEF0345 ground with CONSULT or tester.
Voltage: Approximately 5V
E OK 8T
I_._. DISCONNECT
1.5 Géj] @ E y RS
R CHECK GROUND CIRCUIT. NG ,| Check the following. '
1. Turn ignition switch “OFF”. ® Harness connectors
t 2. Check harness continuity between ter- (F23), (W32) BT
@ﬂ minal () and engine ground. ® Harness for open or
Continuity should exist. short between ECM and | .
= — If OK, check harness for short to throttle position sensor HA
ground and short to power. ¢ Harness for open or
SEF0358
oK short petween AT con-
trol unit and throttle posi- gL
tion sensor
If NG, repair open circuit or
short to ground or short to 10
power in harness or con-
nectors.
h J
®
277
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont’d)

— DISCONNECT 5 DISCOMNECT ®
HE [HAE |,
— C
[_Ecm I connector]] G AB)
33 CHECK INPUT SIGNAL CIRCUIT. NG_‘ Repair harness or connec-
1. Disconnect ECM harness connector. "1 tors.
2. Check harness continuity between ECM
,__Q] terminal @ and terminal & .
C‘i@ Continuity should exist.
e If OK, check harness for short to
SEF566P ground and short to power.
OK
y
CHECK COMPONENT NG | Replace throttle position
(Throttle position sensor). . "| sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION” form “Basic Inspection”,
below. EC-74.
oK

A

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

Trouble is not fixed.

A4
Check ECM pin terminals for damage and
check the connection of ECM hamess
connector. Reconnect ECM harness con-
nector and retest.

X

INSPECTION END

COMPONENT INSPECTION
?5 Throttle position sensor
IS. 1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals @ and @
23 changes when opening throttle valve manually.
Throttle valve conditions Resistance {at 25°C (77°F)]
[&] Completely closed Approximately 0.5 kQ
Partially open 0.5-4kQ
SEF977R Completely open ' Approximately 4 k

If NG, replace throttle position sensor.
To adjust it, perform “Basic Inspection”, EC-74.
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TROUBLE DIAGNOSIS FOR DTC P0125

Terminal
Sensor
Q 2
Gasket
SEF584K
20F
18:
2- A bl
i cceplable
g
g °f
10
2 osf
W
& 041
0.2p
01— 2g 40 60 80 100
(-4) (32) (68) (104)(1048){1@7;:5)(212)
Temperature °C °F) SEFO12P

Engine Coolant Temperature (ECT) Sensor

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

{Reference data)

Epeg:;ef:tzlint Voltage™ Resistance
°C (°F) | V) {k2)
-10 {14} 44 9.2
20 (68) 3.5 21-2¢
50 (122) 2.2 0.68 - 1.00
90 (194) 0.2 0.236 - 0.260

* These data are reference values and are measured between ECM terminal
& (Engine coolani temperature sensor) and ECM terminal @ (ECCS

ground}.

ON BOARD DIAGNOSIS LOGIC
Diagnostic Check Items
Trouble Malfunction is detected when ... (Possible Cause)
Code No.
P0O125 e Voltage sent to ECM fram the sensor is not practical, | e Harness or connectors
0808 even when some time has passed after starting the {High resistance in the circuit)
engine. # Engine coolant temperature sensor

loop fuel controi,

e Engine coolant temperature is insufficient for closed # Thermostat

B
LG
FE
AT
5
PD

FA
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TROUBLE DIAGNOSIS FOR DTC P0125

Yr MONITOR  v¢ NOFAIL D

CMPSsRPM(POS)

750rpm .

RECORD

SEF886T

280

Engine Coolant Temperature (ECT) Sensor
(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Note: If both DTC P0115 (0103) and P0125 (0908) are displayed,
first perform “TROUBLE DIAGNOSIS FOR DTC P0115”,
Refer to EC-118.
1) Turn ignition switch “ON".
= 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for 14 minutes at idle speed.
CAUTION:
Be careful not to overheat engine.
OR
@ 1) Start engine and run it for 14 minutes at idle speed.
2) Seiect “MODE 7” with GST.
CAUTION:
Be careful not to overheat engine.
OR
1) Start engine and run it for 14 minutes at idle speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode |l (Seif-diagnostic
results)” with ECM.

CAUTION:
Be careful not to overheat engine.
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Engine Coolant Temperature (ECT) Sensor

(Cont’d)

@l

ENGINE COOLANT EC-ECTS-01

TEMPERATURE

SENSCR

WA

2 1
_ LITI—I I—%J—l I : Detaectable line for DTC
LG/R B e Non-detectable ine for DTC EM
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TROUBLE DIAGNOSIS FOR DTC P0125

" Engme coolant temperalure
kensor harness connector
p \
,... \\'af “-.
AR, f\ _
i ,3 g
wﬁk
x D|stnbutor
/\ SEFQBSR
E DISODMIECT
T.S.
I
D OH
SEF541P
DISCONNECT
-Eé} &)
SEF542P

282

Engine Coolant Temperature (ECT) Sensor

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

y
CHECK POWER SUPPLY, NG, Repair harness or connec-
1. Tum ignition switch "OFF”. tors.
2. Disconnect engine coolant temperature
sensor harness connector.
3. Turn ignition switch “ON".
4. Check voltage between terminal & and
ground with CONSULT or tester.
Voltage:
Approximately 5V
OK
B y
CHECK GROUND CIRCUIT. NG.; Check the following.
1. Turn ignition switch “OFF". & Harmness connectors
2. Check hamess continuity between ter- (F3),
minal @ and engine ground. e Harness for open or
Continuity should exist. short between ECM and
It OK, check harness for short to engine coolant tempera-
ground and short to power. ture sensor
® Harness for open or
OK short between A/T con-
trol unit and engine cool-
ant temperature sensor
H NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
Y
CHECK COMPONENT NG.; Replace engine coolant
(Engine coglant temperature sensor). temperature sensor.
Refer to "COMPONENT INSPECGTION"
on next page.
CK
¥
NG

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

y

OK
4

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

h 4

Trouble is not fixed.

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

r

INSPECTION END

EC-132

CHECK COMPONENT
(Thermostat).

Refer to LG section
(“Thermostat”, "ENGINE
COOLING SYSTEM”).

If NG, replace it,




TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

\ {(Cont'd)
COMPONENT INSPECTION Gl
Engine coolant temperature sensor
Check resistance as shown in the figure. [VATAN
_J {Reference data)
EN
Temperature °C (°F) Resistance kQ
SEF152P 20 (68) 21-29 Te
50 (122) ' 0.68-1.0
20f 90 (194) 0.236 - 0.260
gt EC
g 4 Acceptable If NG, replace engine cooclant temperature sensor.
§ 2r FE
g &8
§ o) :
iy AT
el o
20 0 20 40 60 B0 100
@ e eacarmen T
D
A
RA
BR
ST
RS
BT
A
EL
D24
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TROUBLE DIAGNOSIS FOR DTC P0130, PO150

Closed Loop Control

ON BOARD DIAGNOSIS LOGIC
* The closed loop control has the one trip detection logic.

Diagnostic
. Cheack ltems
Trouble Malfunction is detected when ... (Possible Cause)
Code No.
P0130 e The closed loop contral function for right bank does e The front heated oxygen sensor (Right bank) circuit is
0307 not operate even when vehicle is driving in the speci- open or shorted.
fied condition. » Front heated oxygen sensor {Right bank)
e Front heated oxygen sensor heater (Right bank)
P0O150 # 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. :
condition. # Front heated oxygen sensor (Left bank)
# Front heated oxygen sensor heater (Left bank}
OVERALL FUNCTION CHECK
% MONITOR ¥ NOFAL [] Use this procedure to check the overall function of the closed loop
CMPSSRPM (POS)  2000rpm control. During this check, a 1st trip DTC might not be confirmed.
FR 02 MNTR.B2 RICH @ 1) Start engine and warm it up sufficiently.
FR 02 MNTRB1  RICH 2) Select “MANU TRIG” and “HI SPEED" in “DATA
MONITOR” mode with CONSULT, and select “FRO2
MNTR-B1{B2)".
3} Hold engine speed at 2,000 rpm under no load during
the following steps. ‘
4) Touch “RECORD” on CONSULT screen.
D .
L RECOR JSEF951O 5) Check the following.
e “FR 02 MNTR-B1(B2)” in “DATA MONITOR” mode

284

changes from “RICH” to “LEAN” to “RICH” 5 times in

10 seconds.
5 times (cycles) are counted as shown below:

cyce | 1] 2] 3] 4] 5]

FR 02 MNTR-B1(B2) R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR-B1(B2)”, “RICH”
L = “FR 02 MNTR-B1(B2)", “LEAN"

OR

Start engine and warm it up sufficiently.
Make sure that malfunction indicator lamp comes on

more than 5 times within 10 seconds while keeping at
2,000 rpm in Diagnostic Test Mode |l {(Front heated oxy-
gen sensor monitor).

DIAGNOSTIC PROCEDURE

For right bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-135.
Refer to TROUBLE DIAGNOSIS FOR DTC P0135, EC-140.

For left bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0150, EC-153.
Refer to TROUBLE DIAGNOSIS FOR DTC P0155, EC-158.

EC-134



TROUBLE DIAGNOSIS FOR DTC P0130

Louver

Heater pad Holder

emnte e WSRO\
) AL

R

T‘v——f/‘ff/{l

IS S
P - - \\\\r i

RN

Zirconia tube

SEF463R

Qutput voltage V. [v]

1
4] i
Rich -=— ideal ratio ——= Lean

Mixture ratio

SEF288D)

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-
tions to OV in leaner conditions. The front heated oxygen sensor
(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-
fuel ratic occurs near the radical change from 1V to 0V.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

0 - 0.3V &> Approx. 0.6 - 1.0V

FR O2 SEN-B1 P .
.............................. e Engine: After warming up Maintaining engine speed at 2,000 1 LEAN « RICH
FR 02 MNTR-B1 rpm Changes more than 5 times during
10 seconds.
- ECM TERMINALS AND REFERENCE VALUE

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

- TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
0 - Approximately 1.0V
(V)
[Engine is running. | 2
Front heated oxygen sen- L I A
46 W sor (RH) After warming up sufficiently and engine speed | ¢
is 2,000 rpm
SEFoOIT
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble N Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0O130 . An excessively high voltage from the sensor is sent to ECM. | Hamess or connectors
0503 e The voltage from the sensor is constantly approx. 0.3V. {The sensor circuit is open or shorted.)

reached to the specified

+ The maximum and minimum voltages from the sensor are not | ® Front heated oxygen sensor {Right

voltages. bank}

e |t takes more time for the sensor to respand between rich and | ® Fuel pressure
lean than the specified time. ' & Injectors

e Intake air leaks

A
(SR
LG
Flg
AT

=

EC-135 ' 285
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)

(Right bank) (Cont'd)
% MONITOR 7 NoFAlL L] OVERALL FUNCTION CHECK
CMPS-RPM (FOS) 2137\;9”‘ Use this procedure to check the overall function of the front heated
MAS AIR/FL SE 1.96 _— i i ; i
CODLAN TEMP/S 84°C Oxygen sensor circuit. During this check, a 1st trip DTC might not
FR O2 SEM-B1 037V be confirmed. . _ .
FR 02 MNTR-B1 LEAN @ 1) Start engine and warm it up sufficiently.
INJ PULSE-B1 2.6msec 2) Select “MANU TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FR O2
3 SEN-B1” and “FR 02 MNTR-B1".
RECORD 3) Hold engine speed at 2,000 rpm under no load during
SEFes2q) the following steps.
4) Touch “RECORD” on CONSULT screen,
5) Check the following.
e “FR Q2 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 beiow:
cycle| 1]2]3]4]5|
FR 02 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”
s “FR O2 SEN-B1” voltage goes above 0.6V at least
once.
e “FR O2 SEN-B1” voltage goes below 0.3V at least
once.
® The voltage never exceeds 1.0V.
S 8 a-
%hg;]s 3 g " Maximum Maxi It
. ° ' » Maximum wvecliage
17:51 {(POS) s P P N P should be owerg 0.8V
{rpm) £ roA oy g i at least one time
0313 2050 )
09'11 2050 0.18 £ 5 . ) '
09'08 2050 0.18 2 33 Lo « Minimum voltage
goor 2 o & A S T T T S B R A should be below 0.3V
09°03 2060 0:23 : ‘|‘ 'n' H r: H ,JI H '1' ol ! at least one time.
0901 2012 0.43 © y S S N L
GRAPH £ T " . ®tinimum :
e SEF953QA
OR
'@ - A a @ 1} Start engine and warm it up sufficiently.
Hs. e @ @@) 2) Set voltmeter probes between ECM terminal @ (sensor
signal) and @ (engine ground).
ECM__[OICONNECTOR W 3) Check the following with engine speed held at 2,000

46 43

SEF986R

rpm constant under no load. -

e Malfunction indicator lamp goes on mare than 5 times
within 10 seconds in Diagnostic Test Mode I} (FRONT
HEATED OXYGEN SENSOR MONITOR).

® The maximum voltage is over 0.6V at least one time.

¢ The minimum voltage is below 0.3V at Ieast one time,
The voltage never exceeds 1.0V.

EC-136



TROUBLE DIAGNOSIS FOR DTC P0130

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

@&l
IGNITION SWITCH - - -
ON or START EC-FRO2RH-01
|
3 FUSE |Referto EL-POWER. f
% 104 BLOCK A
ES] .  Detectable line for DTG
; = - Non-detectable line for DTC )
jlal) I )
BW
BN
=1 LG
FRONT HEATED
OXYGEN SENSOR RH
L L2 ]|
PU W
< K> FE
= |
| |
! |
| I AT
| |
‘ | I
| |
I I TE
l I =] “c’%mEcron
! | : —1 GED)] Ph)
| I )
[ | L'_I
| | B
| |
| | F&
I I
B N
I |
| |
N B [
BAW | | xls B B o
I ! .J
t.— ._
L} 1 L 1
= = e
I_|_I [_lj F25 Fag Sl
115 [46]
O2HFR Q25FR
ECM (ECCS CONTROL MODULE Ely
Refer to last page (Foldout page). HJ@\&
:
]
[ el e Tere &P EL
GY L
A ==HHE L
HIEIFIDEE EiE R F R o
101]102f103| fo4frosltos 1[2]3] [4]
1o7108f109] [110]a11]1e2 EEEEE [10]
nafiafre] [ve[n7lv8] £ T Vi

SEF25ET
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TROUBLE DIAGNOSIS FOR DTC P0130

BT

Front heated oxygen sergcfr\\\
harness connector RH \

Front Heated Oxygen Sensor (Front HO2S)

(Right bank) (Cont'd)
DIAGNOSTIC PROCEDURE

iINSPECTION START

Y

SEF387R

oy ==

A Ay
A T TSN/ sEF031S

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF".

2. Loosen and retighten engine ground

screws.

Remove joint connector.

Check the following.

& Continuity between joint connector
terminal and ground

e Joint connector
(Reter to “HARNESS LAYOUT” in EL
section.}

Continuity should exist.

If OK, check harness for short to

ground and short to power. Then recon-

nect joint connector.

3.
4.

NG

/ 4
DISGONNECT

e
([ ecm fo[connEcToR]

I
4G

®

Rl

]

OK

4

Repair hamess or connec-
tors.

ak®

2

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect front heated oxygen sensor
RH harness connsctor and ECM har-
ness connector.

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

3. Check harness continuity between ECM
terminal @ ({or terminal & } and
ground.

Continuity should not exist.

If OK, check harness for short to ground

and short to power.

NG

SEF0738
BacriveTesTH [
SELF-LEARN B1: 100%
CONTROL B2 : 100%
—========~ MONITOR z====z===z=:
CMPS*RPM (POS) 812rpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 091V
A/F ALPHA-B1 102%
l CLEAR |
SEFB92T]

288

Mass air flow
sensor harness

SEF982R

lOK
®

EC-138

Repair harness or connec-
tors.




TROUBLE DIAGNOSIS FOR DTC P0130

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

Gl
: |
[ CLEAR THE SELF-LEARNING DATA Yes | Go to “TROUBLE DIAG- [
1. Start engine and warm It up sufficiently. "] NOSIS FOR DTC P0171,
2. Select “SELF-LEARNING PO172", EC-170, 175.
CONT" in “ACTIVE TEST" EM

mede with CONSULT.

3. Clear the self-learning control
coefiicient by touching LG
“CLEAR”.

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

Are the 1st trip DTCs PO171,
P0172 detected? Is it difficult

to start engine? [FE
OR
.‘EI’. 2. Turn ignition switch “OFF”., -
45 3. Disconnect mass air flow sensor AL
harness cennector, and restart
and run engine for at least 3
seconds at idle speed. ' T
4. Stop engine and reconnect
mass air flow sensor harness
connegtor. PO
5. Make sure diagnostic trouble
code No. 0102 is displayed in =
Diagnostic Test Mode Il o
6. Erase the diagnostic test mode
Il (Self-diagnostic results) BA
memory. Make sure diagnostic *
trouble code No. 0505 is dis-
played in Diagnostic Test Mode BE
I :
7. Run engine for at least 10 min-
utes at idle sp-eed. 87
Are the 15t trip DTCs 0114,
0115 detected? Is it difficult to
start engine? RS
No
A
Disconnect and reconnect harness con- BT

nectars in the circull, Then retest,

v Trouble is not fixed. : H8

Check ECM pin terminals for damage and NG_ Replace front heated oxy-
check the connection of ECM harness gen sensor {right bank). EL
connector. Reconnect ECM harness con-
nector and retest.

OK DX

A 4
INSPECTION END

EC-139 289



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Right

bank)

SYSTEM DESCRIPTION

Camshalft position sensor

Engine speed

The ECM performs ON/OFF control of the front
heated oxygen sensor heaters corresponding to the

engine speed.

ECM Front

(ECCS heated oxy-
| control - gen sensor

moduie} heaters

OPERATION
. Front heated oxygen sensor
E o m
ngine speed rp heaters
Above 3,200 OFF
Below 3,200 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

e Engine speed: |die

ON

FR O2 HTR-B1

e Engine speed: Above 3,200 rpm

OFF

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

TER-
WIRE DATA
IT
MINAL COLOR EM CONDITION (DC Voltage)
NO.
[Engine is running. |
|_. : ) Approximately 0.4V
15 oU Front heated oxygen sen- Engine speed is below 3,200 rpm
heater (RH ey T
sor heater () [Engine is runriing. | BATTERY VOLTAGE
Engine speed is above 3,200 rpm (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o Check tems
Code No. Malfunction is detected when .... (Possibie Cause)
PO135 ® The current amperage in the front heated oxygen & Harness or connectors
0901 sensor heater {Right bank) circuit is out of the nor- (The front heated oxygen sensor heater circuit is

mal range.
(An improper voltage drop signal is sent to ECM
through the front heated oxygen sensor heater.)

open or shorted.)
Front heated oxygen sensor heater (Right bank)

290
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TROUBLE DIAGNOSIS FOR DTC P0135

% MONITOR ¢ NoFaL []

CMPS=RPM(POS}

750rpm

RECQORD

SEF886T)

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1)
2)

Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
Start .engine and run it for at least 5 seconds at idle

speed.
OR

A

@

1)

2)
3)

4)

Start engine and run it for at least 5 seconds at idle
speed.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and run it for at least 5 seconds at idle
speed.
Select “MODE 3” with GST.

OR

B

1)
2)
3)

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

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

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

When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode 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.

EC-141
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TROUBLE DIAGNOSIS FOR DTC P0135

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

IGNITION SWITGH EC- FO2H-R- 01

ON or START

! FUSE Refer to EL-POWER.

10A |BLOCK
L2_£| (JB) mEmmm ; Detectable line for DTC
e - Non-delectable line for DTC

FRONT HEATED
OXYGEN SENSOR AH
2]
w

-k~

K
|
|
|
|
|
|
[
I EONNECTOR
l H2
i l:l
I 2
, EN]
| 8
|
|
|
b
|
|
| I l
| B B B
| I
| i]

L 1
D) F20

Refer to last page (Foldout page).

ra

M
|
|
|
|

g
p

Y

]
Cg%) [if1]1{1!1

1 L

12345()678910

MR EEEEEELD

101[102103] {104{105/10
107)108[109] [110p111]112
11314115 [118[117[118]

SEF256T
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor

Heater (Right

bank) (Cont’d)
DIAGNOSTIC PROCEDURE al
INSPECTION START
A
Y
CHECK POWER SUPPLY. NG | Check the following.
1, Turn ignition switch “OFF”. “1 ® Harness connectors EM
Front heated oxygen sensor 2. Disconnect front heated oxygen sensor (F3), (W32)
\ harness connector AH \“ Y RH harness connector. ® Harness connector
seFgs7R| | 3. Turn ignition switch “ON”. e
4. Check voltage between terminal @ and ¢ 10A fuse
o DISCONNECT ground with CONSULT or tester. ® Harness for open or short
ian Voltage: Battery voltage between front heated
TS. oxygen sensor RH and
OK f
fts use
If NG, repair harness or
connectors. FE
@iﬂ E] . 4
CHECK GROUND CIRCUIT. NG | Repair hamess or connec- | AT
LD O 1. Turn ignition switch “OFF”. 7| tors.
@ = 2. Disconnect EGM harness connector.
3. Check harness continuity between termi- T[E
SEF6467 nal O and ECM terminal {(i15) . e
Continuity should exist.
E conmeer If OK, check hamess for short to ground =)
y ey and short to power.
e QHE
Q| CONNECTOR l (1-2 3
[L_Ecm I1ICON | 218) CHECK COMPONENT NG_ Replace tront heated oxy- A
e (Front heated oxygen sensor heater). "] gen sensor (right bank).
Refer to "COMPONENT INSPECTION" o
below. (R
[2] i
4
SEF037S Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
Trouble is not fixed. &r
Check ECM pin terminals for damage and
check the connection of ECM harness con- )
nector. Reconnect ECM harness connector RS -
and retest.
' By
INSPECTION END
FA
COMPONENT INSPECTION EL
= Front heated oxygen sensor heater
- Check resistance between terminals @ and @ . X
Resistance: 2.3 - 4.3Q at 25°C (77°F)
DISCONNECT Check continuity between terminals @ and @, @ and @ .
€ Continuity should not exist.
If NG, replace the front heated oxygen sensor.
( Ly CAUTION:
‘.Ea Discard any heated oxygen sensor which has been dropped
SEFs36Q] from a height of more than 0.5 m (19.7 in) onio a hard surface
such as a concrete floor; use a new one.
293
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TROUBLE DIAGNOSIS FOR DTC P0136

ey s SN\
AR 7//////4/.: 7o)

Heater pad /HOIde'

SEF327R

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

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen leve! in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions. ,

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

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

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SEN-B1

RR O2 MNTR-B1

¢ Engine: Aiter warming up

Maintaining engine speed at 2,000 0 - 0.3V & Approx. 0.6 - 1.0V

pm LEAN < RICH

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

TER-
WIRE DATA
M[LP:)AL COLOR ITEM CONDITION (DC Voltage)
[Engine is running.|
Rear heated oxygen sen- )
52 LW sor (RH) After warming up sufficiently and engine speed | O - Approximately 1.0V
is 2,000 rpm

ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time between rich and lean than the front heated
oxygen sensor. The oxygen storage capacity before the three way catalyst causes the longer switching time.
To judge the malfunctions of rear heated oxygen sensor, ECM monitors the sensor's voltage value and the
switching response during the various driving condition such as fuel-cut.

Diagnostic Trouble L Check Items
Code No. Malfunction is detected when ... (Possible Cause)

P0136 & An excessively high voltage from the sensor is sent to ECM. | # Harness or connectors

0707 # The maximum and minimum voltages from the sensor are not | (The sensor circuit is open or shorted.)
reached to the specified voltages. e Rear heated oxygen sensor (Right

e |t takes more time for the sensor to respond between rich and | bank)
lean than the specified time, ® Fuel pressure
® Injectors

# intake air leaks

294
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)

(Right bank) (Cont’'d)

mcnveTesT® [ OVERALL FUNCTION CHECK o
FUEL INJECTION 25% Use this procedure to check the overall function of the rear heated
======zz=2 MONITOR =z==zzzz=z axygen sensor circuit. During this check, a 1st trip DTC might not
O Ny ooy 1) Start engine and warm it up sufficiently,
2} Select “FUEL INJECTION" in “ACTIVE TEST” mode,
and select "RR O2 SEN-B1” as the monitor item with gy
CONSULT.
M _ur |[ DWN Jlad 3) Check “RR O2 SEN-B1” at idle speed when adjusting
MEC7968 “FUEL INJECTION” to £25%. Le

“RR 02 SEN-B1” should be above .48V at least

once when the “FUEL INJECTION” is +25%.

& “RR 02 SEN-B1” should be below 0.43V at least
€ i1 once when the “FUEL INJECTION" is ~25%.

— |

ECM __|O| CONNECTOR RN OR
L 52 = 43 " 0{6\*‘ @ 1) Start engine and warm it up sufficiently. EE
gt 2) Set voltmeter probes between ECM terminals 62 (sen- :
i /([5 sor signal) and @ (engine ground).
¢ % 3) Check the voltage when racing up to 4,000 rpm under AT
no load at least 10 times.
@ S {depress and release accelerator pedal as soon as pos-
SEF988R sible) TE

The voltage should be above 0.48V and below .43V

at least once during this procedure.

If the voltage can be confirmed in step 3, step 4 is [P0
not necessary.

4} Keep vehicle at idling for 10 minutes, then check the FA
voltage. Or check the voltage when coasting from 80
km/h (50 MPH} in 3rd gear position.

The voltage should be above 0.48V and below 0.43v R4
at least once during this procedure.
5 _ (Reference data) BR
e ‘, ST
. . The voltage should be above
< 0.48V at least one time.
w0
RS
. }The vollage shouid be below
........................... R, 0.43V ai least one time. -
g L et s BT
A SEFS89R
[
EL
1B
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TROUBLE DIAGNOSIS FOR DTC P0136
Rear Heated Oxygen Sensor (Rear H02$)
(Right bank) (Cont’d)

IGNITION SWITCH - -
ON or START EC RR02RH 01
I
1 FUSE |Referto EL-POWER.
% 10 | 3L0CK
W : Delectable line for DTC
1 wemse | Non-detectable line for DTC
(224}
B |
B/W
ol
REAR HEATED
OXYGEN SENSOR RH
8 3
: PU/G Lw B
FL___k-
! ; 1
| |
| |
| |
* i ]
| |
! ] [B¥ecron
2
| ! — L
1 | (L2
I | B
! |
| |
| |
1 | .
B/W ! I
| I I n
I |
BAV & : : B B B
. L
Y
PU/G Lw T L ]
E2» F2g
Nl

ECM (ECCS CONTROL MODULE)

Refer to last page {Foldout page).

—_
no

[
(IGED e @
ale) oy Llaphafifela]afafa]o ¢

1J2]3]4]5 =R HABE
11112[131 4]15]1 81 71 8[1 glrol21[22fp 32

=5

4

105{1086! 1]2]3

11|11 BEHEE

17[118 MIEER
15 Tigli718

[3%3

- =
=] =]

SEF257T
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TROUBLE DIAGNOSIS FOR DTC P0136

\

/

\\e= SN
Flear healed oxygen sensory K

harness connector FIU
o e NN

Nt
Q““‘r—/i\\‘;\

'--Ir

' JHIDjl”l”

SEF0O315

. DISGANNECT “ l DISCGNNECT

ECM

|0| CONNECTOR || egp

52
L—L..

[Q]
=l -

SEF041S]
E DISCONNEGT
A€
[ 1
(1 [27
3[4/
L. J !
SEFD428

Rear Heated Oxygen Sensor (Rear HO2S)

(Right bank) {Cont’d)
DIAGNOSTIC PROCEDURE

@l
INSPECTION START
A
CHECK SHIELD CIRCUIT. NG | Repair haress or connec-
1. Turn ignition switch “OFF". "] tors. El
2. Loosen and retighten engine ground
SCrews.
3. Remove joint connector.
4. Check the following. LG _
e Continuity between joint connector
terminal and ground
& Joint connector
(Refer 1o "HARNESS LAYOUT” in EL
section.)
Continuity should exist. EE
If OK, check harness for short to
ground and short to power. Then recon-
nect joint connector, AT
OK
T
CHECK INPUT SIGNAL CIRCUIT. NGL Repair harness or connec-
1. Disconnect rear heated oxygen sensor 7 tors.
RH harness connector and ECM har- ED)
ness connector.
2. Check harness continuity between ECM
terminal & and terminal & , EA
Continuity shouid exist.
3. Check harness continuity between ECM
terminal @ (or terminal @ } and ground.
Continuity should not exist.
If OK, check hamess for shart to ground
and short to power. 88
OK
g - ST
CHECK GROUND CIRCUIT. NG | Repair harness or connec-
1. Check harness continuity between termi- 7| tors.
nal @ and engine ground.
Continuity should exist. ’S
If OK, check harness for short to ground
and short to power. 8T
OK
v
Disconnect and reconnect harness connec- HA
tors in the circuit. Then retest.
Trouble is not fixed.
y BL
Check ECM pin terminals for damage and NG_ Replace rear heated oxy-
check the connection of ECM harness con- "| gen sensor (right bank).
nector. Reconnect ECM harness connector
)
and retest.
l OK
INSPECTION END
297
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Right

bank)

SYSTEM DESCRIPTION

Camshaft position sensar

Engine speed

The ECM performs ON/OFF control of the rear
heated oxygen sensor heaters corresponding to the

engine speed.

ECM Rear

(ECCS .| heated oxy-
- control g gen senscr

module} | heaters

OPERATION
. Rear heatad oxygen sensor
Engine speed rpm heaters
Above 3,200 OFF
Below 3,200 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

RR G2 HTR-B1

e Engine speed: Idle

ON

¢ Engine speed: Above 3,200 rpm

OFF

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

TER-
WIRE DATA
MINAL COLOR ITEM CONOITION (DC Voltage)
NG.
|[Engine is running.]
- _ Approximately 0.4V
6 PUIG Rear heated oxygen sen- Engine speed is below 3,200 rpm
sor heater {RF) |Engine is running.| BATTERY VOLTAGE
Engine speed is above 3,200 rpm (11 - 14V)
ON BOARD DIAGNOSIS LOGIC _
Check ltems

Diagnostic Trouble

Malfunction is detected when ....

Code No. (Possible Cause)
PO141 e The current amperage in the rear heated oxygen o Hamess of connactors
0902 sensor heater (Right bank) circuit is out of the nor-

mal range.
{An improper voltage drop signal is sent to ECM
through the rear heated oxygen sensor heater.)

(The rear heated oxygen sensor heater circuit is
open or shorted.)
e Rear heated oxygen sensor heater (Right bank)

298
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TROUBLE DIAGNOSIS FOR DTC P0141

vr MONITOR  ¥7 NOFAIL [:l

CMPS*RPM(PCS})

750rpm

RECORD

SEF88GT!

Rear Heated Oxygen Sensor Heater (Right
bank) (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 for at least 5 seconds at idle

speed.
OR

@
2)
3)

4)

Start engine and run it for at least 5 seconds at idle
speed.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and run it for at least 5 seconds at idle
speed.
Select “MODE 3” with GST.

OR

@

2)
3)

Start engine and run it for at least 5 seconds at idle

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

then turn “ON".

Perform “Diagnostic Test Mode Il (SeH-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 II) is recommended.

EC-149
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AT
TF
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FA
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BR

ST
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TROUBLE DIAGNOSIS FOR DTC P0141 |
Rear Heated Oxygen Sensor Heater (Right
bank} (Cont’d)

R EC-RO2H-R-01
|
! FUSE  |Refer to EL-POWER.
% 10A (ELSJII-I%C
I ' Detectable line for DTC
1 m—  Non-detectable line for DTC
B

REAR HEATED
OXYGEN SENSGR RH

N T L T K

PU/G LW B
<4 I
! —_——— I
l {
| |
l }

4 | |
| |
| | : JOINT
CONNECTOR
: f [E
I I
1 I I|_—|"’—i_|
| | B
I | ‘
| ; |
I I
BAW | | fia B B

N R I

PU/G 1 1

s

iz

O2HRR  O2SAR _

ECM (ECCS GONTROL MODULE)

Refer to last page (Foldout page).

]
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Gl sy OILTe[eele]ele];
1[2]3]4]5 = &|7]8]9]0
11[12{13]14{15]1 6]1 71 81 glecl2 1|2 22 31 Cf"\"v@
I
101)102)103 4
107{108}109 10
113[114| 115 19

SEF258T
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TROUBLE DIAGNOSIS FOR DTC P0141

SEF990R]

Rear Heated Oxygen Sensor Heater (Right

bank) (Cont’d)
'DIAGNOSTIC PROCEDURE

INSPECTION START

€1
B
ulg|
- SEF0443
[ecw_[olcomecton]

116

[Q]

v
CHECK POWER SUPPLY. NG_ Check the foliowing.
1, Turn ignition switch “OFF”. "} ® Harness connectors
2. Disconnect rear heated oxygen sensor (Fzm), (sz)
{right bank) harness connector. ® Harness connector
3. Turn ignition switch “ON".
4. Check voltage between terminal @ and * 10A fuse .
ground. *® Hamness for open or short
Voltage: Battery voltage between rear heated oxy-
oK gen sensor RH and fuse
If NG, repair harness or
conneciors.
B]
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 (316) .
Continuity should exist.
If OK, check harness for short to ground
and short to power.
'L OK
NG

CHECK COMPONENT

(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION” on
next page.

hd

OK

Y

SEF0455

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

i Trouble is not fixed.

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

v

INSPECTION END

EC-151

Replace rear heated oxy-
gen sensor {right bank).

EM

LG

FE

AT

TF

PD

RA

BR

SU

RS

BT

RIA

EL
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TROUBLE DIAGNOSIS FOR DTC P0141

M F—
&
@ )
=
[Q]
(2]

&

SEF1168

302

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

Rear heated oxygen sensor heater

Check the following.

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

2. Check continuity.

Terminal No. Continuity
@ad®,.8.@ No
@ and®@.@2.@
If NG, replace the rear heated oxygen sensaor.

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 P0150

Front Heated Oxygen Sensor {Front HO2S)
(Left bank) ol

COMPONENT DESCRIPTION

The front heated oxygen sensor (left bank} is placed into the front

tube (left bank). It detects the amount of oxygen in the exhaust gas MAA
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 e
0V in leaner conditions. The front heated oxygen sensor (left bank)
signal is sent to the ECM. The ECM adjusts the injection puise LG
duration to achieve the ideal air-fuel ratio. The ideal air-fuel ratio
| occurs near the radical change from 1V to OV.

Louver

Heater pad /Holder
p— *"j\s;\\\ N

i\\\‘--—nm' /” &
SN

Zireonia tube

SEF463R

2 4
>
]
g
2
H
3 AT
] i
Rich —— Ideal ratioc —= Lean
Mixture ratio SEF88D ' TE
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. PO
MONITOR ITEM CONDITION SPECIFICATION
0 - 0.3V & Approx. 0.6 - 1.0V FA
FR 02 SEN-B2 Maintaining engine speed at 2,000
.............................. e Engine: After warming up g engme sp . LEAN «» RICH
FR 02 MNTR-B2 pm Changes more than 5 times during A
10 seconds.
ECM TERMINALS AND REFERENCE VALUE 3R
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER- 8T
WIRE DATA
ITEM
MILI\(IDAL COLOR CONDITION (DC Voltage)
o
S
0 - Approximately 1.0V S
(Vi—
|Engine is running.| 2] BT
Front heated oxygen sen- I_ 1
_57 W sor (LH) After warming up sufficiently and engine speed o [V W VAV N
is 2,000 rpm i
- . .. Gﬂ#ﬁ
e b
SEF201T
ES
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o Check Items D
Malfunct tect hen ... .
Code No. alfunction is detected when (Possible Cause)
PO150 ® An excessively high voltage from the sensor is sent to ECM. | @ Harness or connectors
0303 ® The voltage from the sensor is constantly approx. 0.3V. {The sensor circuit is open or shorted.)
* The maximum and minimum voltages from the sensor are not | @ Front heated oxygen sensor (Left bank)
reached to the specified voltages. ® Fuel pressure
¢ |t takes more time for the sensor to respond between rich and | ® Injectors
lean than the specified time. ® Intake air leaks

EC-153 303
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TROUBLE DIAGNOSIS FOR DTC P0150

Y¢ MONITOR % NOFAL [

CMPSeRPM (POS)  2137rpm

MAS AIR/FL SE 1.96V
COOLAN TEMP/S 84°C
FR O2 SEN-B2 0.37V
FR 02 MNTR-B2 LEAN
INJ PULSE-B2 2.6msec
ly]
| RECORD

Front Heated Oxygen Sensor (Front HO2S)
(Left bank) {Gont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the front heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
1) Start engine and warm |t up sufficiently.
=/ 2) Select “MANU TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FR Q2
SEN-B2” and “FR 02 MNTR-B2".
3) Hold engine speed at 2,000 rpm under no load during

SEFS€2Q the following steps.
4) Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR 02 MNTR-B2” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH” 5 times in
10 seconds.
5 times (cycles) are counted as shown below:
cycle|1]2|3]4]5|
FR 02 MNTR-B2 R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR-B2”, “RICH”
L = “FR 02 MNTR-B2”, “LEAN”
e “FR O2 SEN-B2” voltage goes above 0.6V at least
once.
¢ “FR Q2 SEN-B2” voltage goes below 0.3V at least
once.
e The voltage never exceeds 1.0V.
o O, O
o £ M
: *| T aximum . . * Maximum vcHage
17:51 Ef?ns)) Pan fr".l P : “. I should be over 0.6V
0913 2{?50 P ' ro S at least one time.
09'11 2050 0.18 N Ev ' o
09°09 2050 0.18 B g O ' o * Minimum voltage
RO A o1 i S T A A A should be below 0.3V
09'03 2060 0.23 o S e A at least one time.
0901 2012 0.43 o l\ :‘ " ‘i “\ ;’ “ I‘ “\ 4: “
s . ‘J } 'Minimun:l
GRAPH ~ o
SEF961QA
OR

- "3 _ .

I

ECM |0| CONNEGTOR]! _/f \_

57 43

‘/am
o 'b‘
o

@

SEF991R

o’

@ 1) Start engine and warm it up sufficiently.

2) Set voltmeter probes between ECM terminal 63 (sensor
signal) and @ (engine ground).

3) Check the following with engine speed held at 2,000
rpm constant under no load.

¢ Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode il (FRONT
HEATED OXYGEN SENSOR MONITOR).

e The maximum voltage is over 0.6V at feast one time.

® The minimum voltage is below 0.3V at least one time.
The voltage never exceeds 1.0V.

EC 154



TROUBLE DIAGNOSIS FOR DTC P0150

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

@l
IGNITION SWITCH - -
ATION SWIT EC-FRO2LH-01
N
FUSE |Referto EL-POWER.
% 108 |BLOCK MA
BN : Detectable line for DTG
1 e Non-detectable line for DTC
50 I E
BW
B/W
=1 LG
FRONT HEATED
QXYGEN SENSOR LH
o 1
PUMW W
ol FE
i~
| |
| | :
! | AT
| I
4 | |
{ |
I | TF
] e [Wecron
N N ] 5D
I I y :
| | L=
| | B8
! |
I I A
i |
B N B
M3Z | I oy
F23 : : [ |
| 1 B B B
e @— | J
PUM W 'J'" = T
I_l_l I_l_' F2g F20 ST
110) [57]
O2HFL 028FL
)]
D‘S
ECM (ECCS CONTROL MODULE) BT
Rsfer to last page {Foldout page). Hﬁ@\u
@
v [111]1]1f1]1 EL
1[2]2]«][5 AHEE
BB EREEEEEZDRSE 1D

1011102|103} [104]105[108)

107[108]109] [T10]111)112
13| 114|115 [116[117]118

SEF258T
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TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)

(Left bank) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

r

=
[R¥]

i

3.
4.

CHECK SHIELD GIRCUIT.
1.
2.

Turn ignition switch “OFF”.

Loosen and retighten engine ground

sCrews.

Remove jaint connector.

Check the following.

* Continuity between joint connector
terminal and ground

# Joint connector
{Refer to “HARNESS LAYOQOUT" in EL
section.}

Continuity should exist.

If OK, check harness for short fo

ground and short to power. Then recon-

nect joint connector.

NG

SEF031S

I ECM |0, CONNECTORI

57

&) 4

EASCONNECY

€

23 1

OK

r

.| Repair harness or connec-

tors.

CHECK INPUT SIGNAL CIRCUIT.
. Disconnect front heated oxygen sensor

LH harness connector and ECM har-
ness connector.

. Check harness continuity between ECM

terminal @& and terminal (@ .
Continuity should exist.

NG

Repair harness or connec-
tors.

@ 3. Check hamess continuity between ECM
terminal @& (or terminal @ ) and
SEF048S ground.
Continuity should not exist.
’E - If OK, check harness for short to
WsacrveTesTl [ ground and short to power.
SELF-LEARN 100% OK
CONTROL . l
zezzzz=z=s MONITOR ===zzz=z===
CMPS*RPM {POS) 812rpm ®
COOLAN TEMP/S 33°C
FR O2 SEN-B2 0.9V
A/F ALPHA-B2 102%
Ly
CLEAR
SEF964Q)
306 EC-156



TROUBLE DIAGNOSIS FOR DTC P0150

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

l €l
B
’_E:LEAR THE SELF-LEARNING DATA. Y88 | Go to “TROUBLE DIAG- L,
1. Start engine and warm it up sufficiently. | NOSIS FOR DTC PO174,
2. Select “SELF-LEARNING PG175", EC-180, 185.
CONT” in “ACTIVE TEST” =

mode with CONSULT.

3. Clear the self-learning control .
coefficient by touching LS
“CILEAR™.

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

Are the 1st trip DTCs P0174,
P0175 detected? Is it ditficult

to start engine? FE
CR
@ 2. Turn ignition switch “OFF”,
3. Disconnect mass air flow sensor ] AT
harness connector, and restart
and run engine for at least 3
seconds at idle speed. TF
4, Stop engine and reconnect
mass air flow sensor harness
connector. P@
5. Make sure diagnostic trouble
code No. 0102 is displayed in Ef

Diagnostic Test Mode |I.

6. Erase the diagnostic test mode
i (Self-diagnostic resgits) . R
memory. Make sure diagnostic -~
trouble code No. 0505 is dis-

layed in Diagnostic Test Mode .
ﬁ y! g BR
7. Run engine for at feast 10 min-
utes at idle speed. Sii
Are the 1st trip DTCs 0209,
0210 detected? Is it difficult to

- start engine? BS
No
Y
Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

i Trouble is not fixed. (A

Check ECM pin terminals for damage and NG; Replace front heated oxy-
check the connection of ECM harness "| gen sensor (left bank).

connector. Reconnect ECM harness con- EL
nector and retest.

oK _ B8

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0155

SYSTEM DESCRIPTION

Camshaft position sensor

Front Heated Oxygen Sensor Heater (Left bank)

Engine speed

The ECM performs ON/OFF control of the front
heated oxygen sensor heaters corresponding to the

engine speed.

ECM Front

(EGCS »| heated oxy-
> control gen sensor

module) heaters

OPERATION

Enging speed rpm

Front heated oxygen sensor

heaters
Above 3,200 QOFF
Below 3,200 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

FR O2 HTR-B2

« Engine speed: Idle

ON

® Engine speed: Above 3,200 rpm

OFF

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

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DG Votage)

NO.

[Engine is running. |
|_ . . Approximately 0.4V
10 | Puw Front heated oxygen sen- Engine speed is below 3,200 rpm
sor heater {LF [Engine is running. | BATTERY VOLTAGE
Engine speed is above 3,200 rpm (11 -14V)
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble
Code No.

Malfunction is detected when ....

(Possible Cause)

PO155
1001

» The current amperage in the front heated oxygen & Harness or connectors

sensor heater (Left bank) circuit is cut of the normal

range.

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

(An improper voltage drop signal is sent to ECM e Front heated oxygen sensor heater (Left bank)

through the front heated oxygen sensor heater.)

308
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TROUBLE DIAGNOSIS FOR DTC P0155

$r MONITOR ¢ NoFalL []
CMPSSRPM(POS)  750rpm

| RECORD

SEFB86T)

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.
2) Starl engine and run it for at least 5 seconds at idle
speed.
OR
G@ 1) Start engine and run it for at least 5 seconds at idle
speed.

2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine and run it for at least 5 seconds at idle

speed.
4) Select “MODE 3" with GST.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.

2) Turn ignition switch “OFF”, wait at least 5 seconds and
-then turn “ON".
3) Perform “Diagnostic Test Mode Il (SeH-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 IlI) because GST cannot display MODE 7 (1st trip
DTC) conceming this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode Il) is recommended.

EC-159
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TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Left bank)

(Cont’d)
e EC-FO2H-L-01
i
! FUSE Refer to EL-POWER.
10A (?Jlfg}CK
W : Detoctable line for DTC
—1— e © Mon-deteciable line for DTC

]

FRONT HEATED
QXYGEN SENSOR LH
(I ]
PUMW W
-~
|< il
I |
I I
I I
I I
| I
4 I I
I t
l ] é%HEECTOR
I i _E
R L &
| ;
i I |_L1I—_I|
| | B
I I
b I
| i
| | 4
BAV | |
I—.—| | 1
o []
BW ' ‘ B B B
| | I J
| I
e @— ® l
1
PUW w = =
Gl &l
OPHFL 025FL

ECM {ECCS CONTROL MCDULE)
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Refer to last page {Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0155
Front Heated Oxygen Sensor Heater (Left bank)

(Cont’d)
DIAGNOSTIC PROCEDURE @l
INSPECTION START
[,
A l
CHECK POWER SUPPLY. NGL Check the following.
1. Turn igniticn switch “OFF”. "1 ® Harness connectors =i
2. Disconnect front heated oxygen sensor (F23) . (w3
LH harness connector. ¢ Harness connector
SEF992R[ | 3. Turn ignition switch "ON". & 10A fuse LG
4, Check voltage between terminal @ and & Harness for open or short
_ CISCONNECT ground. between front heated
i Géj] Voltage: Battery voltage oxygen sensor LH and
TS. oK fuse
- If NG, repair harness or
Clzly connectors. FE
B Y
@ CHECK GROUND CIRCUIT. NG i Repair hamess or connec- \
1. Turn ignition switch “OFF”. "] tors. IENT)
@D O 2. Disconnect ECM harness connector.
‘.fb = 3. Check harness continuity between termi-
A : nal @ and ECM terminal (170} . TE
SEF646P Continuity should exist. )
If OK, check harness for short to ground
E and short to power. P@
m DISCONNECT @ ) E DISCONNECT O K
HS. E} m% TS. iﬁ} ¥ NG
O] CHECK COMPCNENT . | Replace front heated oxy- 2
ECM__[O| CONNECTOR G {Front heated oxygen sensor heater). | gen sensor {left bank). FA
110 Refer to “COMPONENT INSPECTION"
below.
RA
oK
Iy Y
J Disconnect and reconnect harness connec- BR
SEF0508 tors in the circuit. Then retest.
Trouble is not fixed.
- ST
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector 3@
and retest. RIS
v
Ef)
INSPECTION END =
HA
COMPONENT INSPECTION _ EL
= Front heated oxygen sensor heater
Check resistance between terminals @ and @ . [
Resistance: 2.3 - 4.3Q2 at 25°C (77°F)
DISCONNECT Check continuity between terminals @ and @, @ and @ .
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
( o CAUTION: .
‘.Ea) Discard any heated oxygen sensor which has been dropped
SEF5860 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-161 : 311



TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank)

Holder
/ COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in leaner
conditions.

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

Heater pad

’ = Ny el
“\k\\‘““‘ v \%W{ \ — T“'
\\\m\\\l——' j

Zirconia tube

SEF327R

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

MONITOR ITEM : CONDITION

SPECIFICATION

RR O2 SEN-B2 Maintaining engine speed at 2,000 0- 0.3V & Approx. 0.6 - 1.0V

e Engine: After warming up rmm
LEAN < RICH

RR 02 MNTR-B2

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

TER-
WIRE DATA
ITEM
M}LT:L COLOR CONDITION (DC Voltage)

[Engine is running. ]

Rear heated oxygen sen- |_
66 w sor (LH} After warming up sufficiently and engine speed

is 2,000 rpm

0 - Approximately 1.0V

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 . Check ltems
Code No. Malfunction is detected when ... (Possible Gause)

P0O156 e An excessively high voltage from the sensor is sent to ECM. | ® Harness or connactors

0708 e The maximum and minimum voltages from the sensor are not (The sensor circuit is open or shorted.)
reached to the specified voltages. ® Rear heated oxygen sensor {Left bank)

& |t takes more time for the sensor o respond between rich and | @ Fuel pressure
lean than the specified time. & Injectors
# intake air leaks
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TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left

bank) {(Cont’d)

x0.01V

actvetestm [ OVERALL FUNCTION CHECK al
FUEL INJECTION 25% Use this procedure to check the overall function of the rear heated
==zz===zz: MONITOR ===zzz2zzz oxygen sensor circuit. During this check, a 1st trip DTC might not
EFF‘; E’,%_ SSEE'_%% 8;3?3 1) Start engine and warm it up sufficiently. M
2) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR O2 SEN-B2” as the monitor item with [Zjg
CONSULT.
M| UP IrDWN llad 3) Check “RR 02 SEN-B2” at idle speed when adjusting
MEC798B “FUEL INJECTION" to +25%. LG
“RR 02 SEN-B2” should be above 0.48V at least
comEcT g ' once when the “FUEL INJECTION” is +25%.
Gj] @‘l@) “RR 02 SEN-B2” should be below 0.43V at least
. ' once when the “FUEL INJECTION” is —-25%.
ecm  |o[connecToR]| yZ\% OR
" &6 43 © 3(5 " @ 1) Start engine and warm it up sufficiently. FE
2ottt 2) Set voltmeter probes between ECM terminals & (sen- :
W / j_s sor signal) and @ (engine ground).
o & 3) Check the voltage when racing up to 4,000 rpm under AT
no load at least 10 times.
R (depress and release accelerator pedal as soon as pos-
SEF993R sible) TF
The voltage should be above 0.48V and below 0.43V
at least once during this procedure.
If the voltage can be confirmed in step 3, step 4 is [PD
not necessary.
4} Keep vehicle at idling for 10 minutes, then check the [FA
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position.
The voltage should be above 0.48V and below 0.43v RA
at least once during this procedure.
@ {(Reference data) EBR
FoTTT s } ST
) ] The voltage should be above
- | 0.4BV at least one time.
w
RS
. ]The voltage should l_)e below
I e et 0.43V at least one time.
4 SEF989R
[RlA
EL
DX
313
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TROUBLE DIAGNOSIS FOR DTC P0156
Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank) (Cont’d)

IGNITION SWITCH - -
NTION SWIT EC-RRO2LH-01
|
FUSE Refer to EL-POWER.
% 108 |BLOCK
BN : Detectabde line for DTC
; —  Non-detectable line for DTC
[1ET] I
B/wW
B/wW
&1
REAR HEATED
OXYGEN SENSOR LH
T 0 &
PUR w B
| _
!
1
I
I
¢ .
i
| JOINT
I _Eg CONNECTOR
,
|
I Llilll
i B
|
I
|
i
B/AW I .
I‘"I@ 1
AR !
B/W : E B B
i L n
e e
-1 1
PU/R W F-:s ;Z)
[Foq)  [T&s]l

O2HRL  O2SRAL

Refer to last page (Foldout page).

n

S A nanmn

1]2]a]4[s == HEE
BIERE E IR E 283 22 2

101]102]103] [104]108}109) 1213

1o7fiogl10s] [110]111[102 HHRE

naf14]1is] [talnz]tis

SEF261T
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TROUBLE DIAGNOSIS FOR DTC P0156
Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank) (Cont’d)

DIAGNOSTIC PROCEDURE @l
INSPECTION START
, MA
CHECK SHIELD CIRCUIT. NG‘ Repair harness or connec-
o) Rear heated oxygen | | 4 Ty ignition switch “OFF™, "] tors. -

———.___5ensar harness . \ :

r ’Lconnector\LH Y 2. :2,«(:33\32 and retighten engine ground

\ \ i 3. Remove joint connector.

SEF994R| | 4. Gheck the following. LG

e Continuity between joint connector
terminal and ground

® Joint connector
{Refer to “HARNESS LAYOUT” in EL

section.)
Continuity should exist. EE
It OK, check hamess {or short to
ground and short to power. Then recon-
nect joint connector. AT
lOK
_
d LN/ SEFI31S| [ CHECK INPUT SIGNAL CIRCUIT. NG | Check the following. 13
_ 1. Disconnect rear heated oxygen sensor & Harness for open or short
-y @ % y-iay {left bank) harness connector and ECM ' between ECM and rear
Hs. EE:] Eé} harness connector. heated oxygen sensor LH PD
= 2 2. Check harness continuity between ECM If NG, repair open circuit or
” ECM IOI CONNECTOR" terminat @ and terminai 3@ . short to ground or short to
| Contlnuity should exist. power in harness or con- A

66
3. Check harness continuity between ECM nectors.
@ terminal @ (or terminal @ } and ground.
e o Continuity should not exist. B8,

= if OK, check harness for short to ground

@ and short to power.
J )
OK BR
SEF0525
B v
[B] CHECK GROUND CIRCUIT. NG; Repair harness or connec- 8T
=y o Check harness continuity between terminal | tors. ‘
T.S. EEDJ @ @ and engine ground.
— Continuity should exist. S
A2 If OK, check harness for short to ground
ale/ and short to power.
v oK B
@ Disconnect and reconnect harness connec-
. fors in the circuit. Then retest.
= HA
SEFO538 : Trouble is not fixed.
Check ECM pin terminals for damage and NG_ Replace rear heated oxy- EL
check the connection of ECM harness con- " gen sensor.
nector. Reconnect ECM harness connector
and retest.
193
CK
Y

INSPECTION END

EC-165 315



TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Left bank)
SYSTEM DESCRIPTION

ECM Rear
) ECCS _
i Engine speed { »| heated oxy
Camshalft position sensor g P sl control gon sensor
module) heaters

The ECM performs ON/OFF control of the rear OPERATION

heated oxygen sensor heaters corresponding to the -
enaine speed Engine speed rpm Rear heated oxygen sensor
9 p ) heaters
Above 3,200 OFF
Below 3,200 ON

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITION
¢ Engine speed: Idle
e Engine speed: Above 3,200 rpm OFF

SPECIFICATION

ON

RR O2 HTR-B2

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

TER-
WIRE DATA
Mllll\(;AL COLOR ITEM CONDITION (DC Voltage)

[Engine Ts running. | Approximately 0.4V

Engine speed is below 3,200 rpm

Rear heated oxygen sen-

101 PU/R sor heater (LH) | Engine 15 running.[ BATTERY VOLTAGE
(11 -14V)
Engine speed is above 3,200 rpm
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble . Check items
Malfunct tect hen .... ,
Code No. alfunction is detected when (Possible Cause)
PO161 e The current amperage in the rear heated oxygen e Harness or connectors
1002 sensor heater (Left bank) circuit is out of the normal (The rear heated oxygen sensor heater circuit is
range. open or shorted.) .
(An improper voltage drop signal is sent to ECM ® Rear heated oxygen sensor heater (Left bank)
through the rear heated oxygen sensor heater.)

316 | EC-166



TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Left bank)

(Cont'd)

% MONITOR ¢ NoFaL [ DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPS*RPM(POS) 750rpm PROCEDURE '

1) Turn ignition switch “ON” and select “DATA MONITGR"
mode with CONSULT. A
2} Start engine and run it for at least 5 seconds at idle

speed.
OR EM

@l

@ 1) Start engine and run it for at least 5 seconds at idle

RECORD speed.

SEF886T] 2) Turn ignition switch “OFF” and wait at least 5 seconds. .G

3) Start engine and run it for at least 5 seconds at idle
speed.
4) Select "MODE 3" with GST.
OR
/oy 1) Start engine and run it for at least 5 seconds at idle
speed. RE
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”, ‘
3) Perform “Diagnostic Test Mode Il (Self-diagnostic AT
results)” with ECM.

e When using GST, “DIAGNOSTIC TROUBLE CODE CON- _
FIRMATION PROCEDURE" should be performed twice as [IF
much as when using CONSULT or ECM (Diagnostic Test
Mode |l) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON- PD
SULT or ECM (Diagnostic Test Mode I} is recommended.

EC-167 - 817



TROUBLE DIAGNOSIS FOR DTC P0161
Rear Heated Oxygen Sensor Heater (Left bank)

(Cont’d)
RS EC-RO2H-L-01
|
! FUSE IRelerto EL-POWER.
% 108 |8LOGK
S : Detectable line for DTC
! [es] e ; NoN-detectable line for DTG

REAR HEATED
OXYGEN SENSOR LH

JOINT

5 CONNECTOR
(=R

||

&

o—mj—o—w

|||— e
lll-—m

n
\e]
(3]
m
o
(=]

Refer to last page (Foldout page).
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1]2]3]4(5 = 5]7(8
1)1 2[13}14l1 5 61 7]1 8h elzop ]2

101f102f108]  Ho4]105]106 112
107p08[10g [110[111]112 EB‘

113|114}115( |118[117[118 [ERGIRE

SEF262T
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TROUBLE DIAGNOSIS FOR DTC P0161

__,Lsensor harness

\ SEF994F1

& DISCGNNECT .
€D
4
[ !
e = —
SEF0445
DISCONNECT DISCONNECT
€ QHAE
0 TOR 1 B
[ Ecm !O!CONNEC J] B
2]
SEF0555

L=5
Ts. | e ey
DISCONNECT 4
.
i3)
1.5

DISCONMECT

Al_ -

DISCONNECT

SEF1163)

Rear Heated Oxygen Sensor Heater {Left bank)

(Cont’d)
DIAGNOSTIC PROCEDURE

EC-169

@0
INSPECTION START
B ! MA

GHECK POWER SUPPLY. NG [ check the following.

1. Turn ignition switch “OFF". | ® Harness connectors

2. Disconnect rear heated oxygen sensor F23), EM
LH harness connector. # Harness connector

3. Tumn ignition switch “ON".

4, Check voltage between terminal @ and e 10A {use LS
ground. ® Harness for open or short
Voltage: Battery voltage between rear heated oxy-

gen sensor LH and fuse
OK If NG, repair harness or
connectors.
E ! 75

CHECK GROUND CIRCUIT. NG [ Repair harness or connec-

1. Turn ignition switch “OFF”. "] tors.

2. Disconnect- ECM harness connector.

3. Chack harness continuity between termi- AT
nal M and ECM terminal (a1} .

Continuity should exist.
If OK, check harness for short fo ground s
and short to power.

v OK

CHECK COMPONENT NG ["Replace rear heated oxy- PD

(Rear heated oxygen sensor heater). | gen sensor {left bank).

Refer to “COMPONENT INSPECTION”

below. A

$OK

Disconnect and reconnect harmess connec- RA

tors in the circuit. Then retest.

,L Trouble is not fixed.

Check ECM pin terminals for damage and B

check the connection of ECM harness con-

nector. Reconnect ECM harness connector

and retest. ST

INSPECTION END RS

COMPONENT INSPECTION a7

Rear heated oxygen sensor heater

Check the following. y

1. Check resistance between terminals @ and @) . A

Resistance: 2.3 - 4.3Q at 25°C (77°F)
2. Check continuity.
EL
Terminal No. Continuity
@adT, 3.3 \
No 3D
@ad@,@,@

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.
319



TROUBLE DIAGNOSIS FOR DTC P0171

ON BOARD DIAGNOSIS LOGIC
With the Air/Fuel Mixture Ratio Seli-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).

Fuel Injection System Function (Right bank)
(Lean side)

Diagnhostic Trouble
Code No.

Malfunction is detected when ...

ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors (Mixture ratio feedback signal) > control » Injectors
module}
Check ltems

(Possible Cause)

PO171 e Fuel injection system does not operate properly. ® |ntake air leaks
0115 ¢ The amount of mixture ratio compensation is too large. {The | ® Front heated oxygen sensor (Right

mixture ratio is too lean.)

bank)
& Injectors (Right bank)
¢ Exhaust gas leaks
# Incorrect fuel pressure
o Lack of fuel
e Mass air flow sensor

macTveTesTE [
SELF-LEARN B1 : 100%
CONTROL B2 : 100%
===zz=====z MONITOR =====zz==c
CMPSsRPM (POS) Orpm
COOLAN TEMP/S 93°C
¥R 02 SEN-B1 0.01V
AF ALPHA-B1 100%
I CLEAR
SEF967Y

320

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE {Overall)
1) Start engine and warm it up sufficiently.
2) Turn 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) Ciear the self-learning control coefficient by touching
“CLEAR".
5) Select "DATA MONITOR” mode with CONSULT.
6) Start engine again and run it for at least 10 minutes at
idie speed. '
The 1st trip DTC P0171 should be detected at this
stage, if a malfunction exists.
7) If it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.
8) Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE". if
engine does not start, check exhaust and intake air leak

visually.
OR

EC-170



TROUBLE DIAGNOSIS FOR DTC P0171

Y

Sensor harness

SEF982R

Fuel Injection System Function (Right bank)
{Lean side) (Cont’d)

&)

1)
2)
3)
4)
5)
6)
7)
8)
9)

Start engine and warm it up sufficiently.

Turn ignition switch “OFF" and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensocr har-
ness connector.

Select “MODE 77 with GST. Make sure 1st trip DTC
P0100 is detected. :

Select “MODE 4" with GST and erase the 1st trip DTC
P0100.

Start engine again and run it for at least 10 minutes at
idle speed.

Select “MODE 7” with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction exists.
If it'is difficult to start engine at step 8, the fuel injection
system has a malfunction.

10) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE". If
engine does not start, check exhaust and intake air leak

visually.
OR

Lz

2)
6)

8)
9)

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
jdle speed.

Stop engine and reconnect mass air flow senscr har-
ness connector.

Turn ignition switch “"ON".

Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode Il to Diagnostic Test Mode .

Perform Diagnostic Test Mode |l (Self-diagnostic
results) with ECM. Make sure DTG 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The 1st trip DTC 0115 should be detected at this stage,
if a malfunction exists.

10) If it is difficult to start engine at step 9, the fuel injection

system also has a malfunction.

11) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE?™. If
engine does not start, check exhaust and intake air leak
visually.

EC-171

@l
A
EM
LG
FIE
AT
T
PD

FA
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TROUBLE DIAGNOSIS FOR DTC P0171

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

1
L3I1TIU_I — Non-detsctable fine for DTC

BATTERY 1Gf*gﬂg:‘189_;"xg$“ EC-FU ELRH-01
I |
® . : FUSE Refer o EL-POWER.
I % 10 {BLOCK
% 10A mmm : Detectable line for DTC
| |

FRONT HEATED

F
${bte ol fm——2da3

._. OXYGEN SENSOR RH
L/B I l ..E
I 3
WR WiR wiA ll——,"J—l Ll%'—l
Iz 21 Izl T
INJECTOR INJECTOR INJECTOR I
B WIR NO. 1 NO. 3 NO.5 | I
GED F105 | |
F-—===- o=l I I
16K 1 [ 7 JOINT
LITI—J LL.‘—II I—%’—' 1 ( CONNECTOR
LB WR W Y/R wiG : :
| [ 2
| L
LB W/R WIR W Y/R WG I I
(32) M GLD |—|—|
Ea lﬁgjl OO -2y - E29. 415 & o :
F23 €2 rf o
W/R W/R w YiR W/G | | I '—.I
I I | | : I' B B B
|
. | |
rle- ® l
I 1
LB W Y/R WIG PU W ;5 ;}
] [io2]l I[ioall [ IGeell[faeTl
SSOFF I;J Téj TSJ O2HFR O25FR

ECM (ECCS CONTROL MODULE]

Refer te last page (Foldout page).
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,, 12

BR

(2]
1]2]3|c4]5]|6[7 1]2]3]4]s —=>I6]7[a[a[i0
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E57 11]12]13]1 a]1 s} s} 7]1sfr9jeoler o2le3
== €D [slslonli2larafrs]i o [ 7] o
w

101]102[103] [194
107[108(109] (110
113|114 115] |16
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TROUBLE DIAGNOSIS FOR DTC P0171

SEF099P

Fuel Injection System Function (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

¢0K

A4

Repair or replace.

L \
Front heated oxygen sensor\
o

harness connector RH

SEF987R

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle. Listen for an
intake air leak after the mass air flow sen-

NG

B - "2 “ - &

[

| O| CONNECTOR ' I

2

fl

SOF.
_ lOK

Y

Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR (RIGHT BANK).

1. Tumn ignitien switch “OFF”,

2. Disconnect front heated oxygen sensor
RH harness connector and ECM har-
ness connector.

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

4. Check harness continuity between ECM
terminal @ (or terminal 2 ) and ground.
Continuity should not exist.

If OK, check harness for short to ground
and short to power,

NG

l,OK

.| Repair hamess or connec-
"] tors.

SEFO735

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero,
Refer to EC-25.
2. Instali fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
235 kPa
(2.4 kgicm?, 34 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
294 kPa
{3.0 kgfecm?, 43 psi)

NG

J,OK

.| Check fuel pump and cir-
"1 cuit. Refer to EC-336.

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
=l /  “DATA MONITOR" mode with
CONSULT, '
3.3 - 4.8 g-'misec: at idling
12.0 - 14.9 g-‘m/sec: at 2,500 rpm

NG

Y

Check connectors for
rusied terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer o EC-100.

OR
Check “MASS AIR FLOW” in
MODE 1 with GST.
3.3 - 4.8 gom/sec: at idling
12.0 - 14,9 g-m/sec: at 2,500 rpm

@

OR
Check voltage between ECM termi-
nal & and ground.
1.3 - 1.7V: at idling

1.7 - 2.1V: at 2,500 rpm

v OK
&

EC-173

MA

El

LG

“ K

AT

TF

BIR

ST

RS

BT

[FIA

EL
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TROUBLE DIAGNOSIS FOR DTC P0171

MacTvetesTlR [
* % ¥ POWER BALANCE * * %

e

MONITOR

CMPSsRPM (POS)
MAS AIR/FL SE
IACV-AACHN

737rpm
1.20V

%

g

EN(2][3][4]
H

TEST

START

SEF968Q

Fuel Injection System Function (nght bank)

(Lean side) (Cont’d)
®

l

o

At idle

Suitable tool

MECT03B

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 sach circuit pro-
duces a momentary engine
speed drop.

OR

NG

3. Listen to each injector operating
sound.
Clicking nolse should be
heard.

®

| OK
h

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.
Reter to EC-26.
Keep fuel hose and alt injectors con-
nected to injector gallery.
The injector harness connectors on right
bank should remain connected.

D] v

Periorm TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EG-329.
Repair harness or connec-
tors.

324

1. Disconnect all ignition coeil harness con-

nectors.
2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG

OK
Y

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

and retest.

INSPECTION END

EC-174

.| Replace injectors from
| which fuel does not spray

out,




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel injection System Function (Right bank)
(Rich side)

(Gl
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 signai from the front heated oxygen sensors. The MIA
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 EM
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 N LG
Front heated oxygen sensors {Mixture ratio feedback signal) ™ control » Injectors
maodule)
Diagnostic Trouble Lo Check ltems
Code No. Malfunction is detected when ... (Possible Cause) EFE
PO172 ® Fuel injection system does not operate properly. ® Front heated oxygen sensor (Right
0114 e The amount of mixture ratic compensation is too large. {The bank} AT
mixture ratio is too rich.) « Injectors (Right bank)
® Exhaust gas leaks
® |ncorrect fuel pressure TE
e Mass air flow sensor
Ew
[P
RA
BR
DIAGNOSTIC TROUBLE CODE CONFIRMATION ST
macTveTEsTE [ PROCEDURE (Overall)
SELF-LEARN BI : 100% 1) Start engine and warm it up sufficiently.

__CONTROL MITOR —iaco%e, 2) Turn ignition switch “OFF” and walit at least 5 seconds. RS
CMPSRPM (POS) orpm 3) Turn ignition switch “ON” and select “SELF-LEARN
COOLAN TEMP/S 93°C CONTROL” in “ACTIVE TEST” mode with CONSULT.

FR 02 SEN-B1 0.9V 4) E,‘.Iear the seif-learning control coefficient by touching B1°
AF ALPHA-B1 100% CLEAR”.
m 5) Select “DATA MONITOR” mcde with CONSULT.
6) Start engine again and run it for at least 10 minutes at H/A
[ CLEAR .
SEF9690) idle Speed.
The 1st trip DTC P0172 should be detected at this
stage, if a malfunction exists. EL.

7) it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.

8) Crank engine while depressing accelerator pedal. 22X
if engine starts, go to “DIAGNOSTIC PROCEDURE?”,
EC-173. If engine does not start, remove ignition plugs
and check for fouling, etc.

OR
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TROUBLE DIAGNOSIS FOR DTC P0172

\“vé

AN

Mass air flow
é

sensor harness
connector

S
41%%

SEF282R

326

Fuel Injection System Function (Right bank)
(Rich side) (Cont’d)

z

1)
2)
3)

9)

Start engine and warm it up sufficiently,

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Select “MODE 7” with GST. Make sure 1st trip DTC
PO100 is detected.

Sefect “MODE 4" with GST and erase the 1st trip DTC
P0100.

Start engine again and run it for at least 10 minutes at
idle speed.

Select “MODE 7" with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction exists.
If it is difficult to start engine at step 8, the fuel injection
system has a malfunction.

10) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE". If
engine does not start, check exhaust and intake air leak

visually.
OR -

6}
7)
8)

9)

Disconnect mass air flow sensor harness connector,
Start engine and run it for at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON".

Perform Diagnostic Test Mode It (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode 1l to Diagnostic Test Mode |.

Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The 1st trip DTC 0114 should be deiected at this stage,
if a malfunction exists.

If it is difficult to start engine at step 8, the fuel injection
system also has a malfunction.

10) Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-173. If engine does not start, remove ignition plugs
and check for fouling, etc.

EC-176



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich side) (Cont'd)

IGNITION SWITCH - -
Ay TERETE EC-FUELRH-01
| |
® ) ] FUSE |Refer to EL-POWER.
| S| fas
754 104 1 MW : Detectable line for DT
: C
_% ] § B“T]U_l w——: Non-getectable tine for DTC
WA RAW Bflw
BW
i
F23
W/R RW B.'iW
[Eml 5]l 1
6 6 ECCS BAV
[, [I RELAY
é ol o [Eal
3 FAONT HEATED
I—I_i_‘—l I—|—| ._. OXYGEN SENSOR RH
UB W/R I I ' I
Wi WiR win KNy
PU w
[Ea] =1 [E] 4~
INJECTOR INJECTOR INJECTOR ) ]
WiR NO. 1 NO. 3 NQ. 5 i |
{_l_l F10g : :
) l—.—'LLil I—.—HL| |—.—-|1 i | CONNECTOR
L/B W/R W 7 WG ! | @
| [
1 i
4 | I I | "‘E'Zj
| |
UB W/R WiR w YR W/G | I L2y
[—'—'@ |i| * Fict i I
= 2 -ED. 5
Me HEa e e ]
LB WA WiR W YR WiG r | I—I
| I | . B B B
| | I
I I
1@ e l
LB W YiR W/G PU W 5
il Ifrez]l [fod]l ] [Fs)l [ze]
SSOFF I#!:Iij Iréj I’TSJ OZHFR OZ2SFR

ECM (ECCS CONTROL MODULE)

D@, @
B B B

l=H| 1]2]3

Refer to last page (Foldout pags).

ED. (D
F1 E1EA 1 <
1 ARG mmim IARRERRCE (G

EC-177

=T7 ::4557@12345 >673910
CRANREEEEEER NERDREERBETIRE 4
22 en | o w @
[——————
rmw 102[109] [ro4 108106 112[3] [4] poj2122[23]
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113[114[118} [116]117] 118 DB 293031132035
1617019 [34[35{36]37

SEF263T

VA
EM
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T
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TROUBLE DIAGNOSIS FOR DTC P0172

SEFQ99P

Fuel Injection System Function (Right bank)

(Rich side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK FOR EXHAUST AIR LEAK.

Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-
lyst.

NG

Repair or replace.

Front heated oxygen se
harness connector RH \

nsor

)

SEF9B7R

OK

m A\

r—

" A€ QA

I Ecm

46

DMSCONNECT

€&

Jo[connecTOR|| 2

SEFO73S

CHECK FRONT HEATED OXYGEN SEN-

SOR (RIGHT BANK).

1. Turn ignition switch “OFF",

2. Disconnect front heated oxygen sensor
RH harness connector and ECM har-
ness connectorn

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

. Check harness continuity between ECM
terminal @ (or terminal @ ) and ground.
Continuity should not exist.

If OK, check harness for short to ground
and short to power,

NG

Repair harness or connec-

OK
Y

A 4

tors.

328

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-25.
2. Install fuel pressure gauge and check
fuel prassure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 235 kPa
{2.4 kg/ecm?, 34 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa
{3.0 kg/cm?, 43 psi)

OK

b

NG

| Check fuel pump and cir-
cuit. Refer to EC-336.

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW" in
“DATA MONITOR” mode with
CONSULT.
3.3 - 4.8 g-m/sec: at Idling
12.0 - 14.9 g-m/sec: at 2,500 rpm

NG

| Gheck connectors for

| rusted terminals or loose

connections in the mass air
flow sensor circuit or enging
grounds,

Refer to EC-100.

OR
Check "MASS AIR FLOW" in
MODE 1 with GST.
3.3 - 4.8 g-m/sec: at idling
12.0 - 14.9 g'm/sec: at 2,500 rpm
CR

®

Check voltage between ECM termi-
pal @ and ground.

1.3 - 1.7V: at idling

1.7 - 2.1V; at 2,500 rpm

4]
JOOLS,

v OK
®

EC-178




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function {Right bank)
(Rich side) (Cont’d)

C
C WacTniveTEsTH [ ®
* % % POWER BALANCE * % ¥
=zzzzz=z=z MONITOR z===zzz=== l
CMPS'RPM (POS)  737rpm
M Ao SE 120 CHECK FUNCTION OF INJECTORS NG | Perform TROUBLE DIAG-
{RIGHT BANK). "1 NOSIS FOR NON-DE-
m 1. Install all parts removed. TECTABLE ITEMS,
2. Start engine. “Injectors”, EC-329.
III_2JIAJ TEST 3. Perform “POWER BALANCE” in Repair hamess or connec-
[51e][ [ ]l sTarRT “ACTIVE TEST” mode with tors.
SEF968Q CONSULT.,
4. Make sure that each circuit pro-
duces a momentary engine

At idie sound.
Csy Clicking noise should be

heard,

7 speed drop.
i :’ = @ 3. Listen to each injeclor operating
s

OK

Y

Remove injector assembly.
Cy, Refer to EC-26.
ek Keep fuel hose and all injectors connected
MEC703B T
to injector gallery.

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

Suitable tool

\ 4

1. Disconnect all injector harness connec-  |[211PS | Replace the injectors from
tors. which fuel is dripping.

3

2. Disconnect all ignition coil harness con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

¢Does not drip.

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

Y

INSPECTION END

EC-179
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TROUBLE DIAGNOSIS FOR DTC P0174

ON BOARD DIAGNOSIS LOGIC
With the Air/fFuel 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).

Fuel Injection System Function (Left bank)
(Lean side)

. ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors (Mixture ratio fesdback signal) ™ control * Injectcrs
moduile}
Diagnostic Trouble . Check Items
I .
Code No. Malfunction is detected when (Possible Cause)

PO174 # Fuel injection system does not operate properly. * Intake air leaks
0210 e The amount of mixture ratio compensation is too large. (The | ® Front heated oxygen sensor (Lait bank)

mixture ratio is too lean.)

& Injectors (Left bank)

e Exhaust gas leaks

® Incorrect fuel pressure
@ Lack of fuel

& Mass air flow sensor

macTveTesTER [
SELF-LEARN B1:100%
CONTROL B2 : 100%
—=cz====== MONITOR ===zzz=zz=:
CMPSsRPM {POS) Orpm
COOLAN TEMP/S 83°C
FR 02 SEN-B2 0.01v
AF ALPHA-B2 100%
ly]
CLEAR
SEFG70Q,

330

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)
1) Start engine and warm it up sufficiently.
2) Turn 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 again and run it for at least 10 minutes at
idle speed.
The 1st trip DTC PO174 should be detected at this
stage, if a maifunction exists.
7) M it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.
8) Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”, i
engine does not start, check exhaust and intake air leak

visually.
OR

EC-180



TROUBLE DIAGNOSIS FOR DTC P0174
Fuel Injection System Function (Left bank)
(Lean side} (Cont’d)

@. 1} Start engine and warm it up sufficiently. @
e o flow 2) Turn ignition switch “OFF” and wait at least 5 seconds. {
sensor harness 3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed. MIA
4) Stop engine and reconnect mass air flow sensor har-
ness connector. EM
5) Select “MODE 77 with GST. Make sure 1st trip DTC
PO100 is detected.
6) Select “MODE 4" with GST and erase the 1st trip DTC LE
P0O100.
7} Start engine again and run it for at least 10 minutes at
idie speed.
8) Select “MODE 77 with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction exists.
9) Ifit is difficult to start engine at step 8, the fuel injection EE
system has a maffunction.
10} Crank engine while depressing accelerator pedal. !f
“engine starts, go to “DIAGNOSTIC PROCEDURE”. If aqp
engine does not start, check exhaust and intake air leak

visually.
OR ’ T
@ 1) Start engine and warm it up sufficiently.

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

3) Disconnect mass air flow sensor harness connector. P[0
Then restart and run engine for at least 3 seconds at
idle speed.

4) Stop engine and reconnect mass air flow sensor har- [54,
ness connector.

5) Turn ignition switch “ON”,

6) Perform Diagnostic Test Mode |1 (Self-diagnostic 2/,
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

7) Erase the 1sttrip DTC 0102 by changing from Diagnos- B[R
tic Test Mode !Nl to Diagnostic Test Mode 1.

8) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected. ST

9) Start engine again and run it for at least 10 minutes at
idle speed.

The 1st trip DTC 0210 shouid be detected at this stage, &S
if a malfunction exists.

10) If it is difficult to start engine at step 9, the fuel injection
system also has a malfunction. =1l

11) Crank engine while depressing accelerator pedal. If
engine starts, go to "DIAGNOSTIC PROCEDURE". If
engine does not start, check exhaust and intake air leak [FA
visually.

SEF982R

EC-181 331



TROUBLE DIAGNOSIS FOR DTC P0174

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

IGNITION SWITCH - - -
BATTERY ON or START EC FUELLH 01
| |
. : ] FUSE Reter tc EL-POWER.
: g t0s [BLOCK
M10
% 3"6 BEEm : Detectable ling for DTC
—  Non-detectable line for DTC
T
W/R

~2{he—2fE

Tte o z———2de

I W32
" E2D
[l
ECCS
% 6” RELAY B
? E&D =1
(2] FAONT HEATED
L—.——l ._ . OXYGEN SENSOR LH
LB W/R I
I 1 2
WiR wiR WiR L L]T‘I—I
’—l—l ,—'—l I—l—l PUW W
[2] 2 5
INJECTOR INJECTOR INJECTOR .
UB WIR NO.2 NO. 4 NO. 6 I !
o
|. ..... .| | | l
LS LL‘.—J—l |L'.JJ—| |L.1—'—I 1 I é%IMECTon
LB WiR ¥ WL WiB : :
| [
o I T
| i
B W/R WR Y WiL wiB [ [ L1 ]]
(M33) F1ot
l@l- @I; k- (L2; jli'lp-f;z—"---|| o B
s ® @& 5 TE® wm & an o | '_l
Dl ‘ l
F1@-
/B Y WiL WiB PUW W % i
|_l_I I_l_I (Fz5) (F20)
|| 4 || [107] Toq]l ||114|| [110} flﬁl
SSOFF INJ TNJ IN O2HFL O2SFL
#2 #4 #6
ECM {ECCS CONTROL MODULE)
Refer to last page {Foldout page).
[5¢) ﬂ 2 3 4\ - <> ’
(o HH® ® D mrmmiehrrrE )| ae
B B L
112 ‘
2[3[C=[4]5]6]7 1]2]3]4]s 6| 7]ale
gg alefigfiifizh 141516.? B ECEREEETIRED
BR
101]102f103] [104] 10
107}108] 108} [110]111
113[114[115| [118]117]
SEF264T
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TROUBLE DIAGNOSIS FOR DTC P0174

SEF099P

SEF992R

ECM

= 24

DISCONNECT

€&

O| CONNECTOR

& 24

57

BISCORMECT

€

SEF0485

Fuel Injection System Function (Left 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

h 4

Repair or replace.

,LOK

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle. Listen for an
intake air leak after mass air flow sensor.

NG

Repair or replace.

OK

B . ¥

CHECK FRONT HEATED OXYGEN SEN-

SOR (LEFT BANK).

1. Turn ignition switch “OFF”,

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

3. Gheck harness continuity between ECM
terminal G» and terminal @ .

Continuity should exist.

4, Check harness continuity between ECM
terminal @& (or terminal & ) and ground,
Continuity should not exist.

If OK, check harness for short to ground
and short to power.

NG

.| Repair harness or connec-

J,OK

" tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-25. .
2. Install fuel pressure gauge and check
fuel prassure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 235 kPa
(2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa
(3.0 kglem?, 43 psi)

NG

Check fuel pump and cir-

¢0K

cuit. Refer to EC-336.

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW"” in
C/  "DATA MONITOR” mode with
CONSULT.
3.3 - 4.8 g'm/sec: at idling
12.0 - 14.9 g-m/sec: at 2,500 rpm

NG

Check connectors for

h A

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

Refer to EC-100.

OR
Check “MASS AIR FLOW” in
= MODE 1 with GST.
3.3 - 4.8 g'm/sec: at idling
12.0 - 14.9 g'm/sec: at 2,500 rpm

CR

Check voltage between ECM termi-
nal @ and ground.

1.3 - 1.7V: at idling

1.7 - 2.1V: at 2,500 rpm

KO
JOOLS,

vOK
®

EC-183

A

EM

LG

FE
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T
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TROUBLE DIAGNOSIS FOR DTC P0174

EacTveTest B [

* % % POWER BALANCE % % %
====z=====x MONITOR
CMPSsRPM {POS)

737rpm

Fuel Injection System Function (Left bank)

(Lean side) {Cont’'d)
®

l

1.20V
26%

by

TEST
START

MAS AIR/FL SE
IACV-AACN

KN 2 [E1EN
[s]lell 11

SEFE71Q)

CHECK FUNCTION OF INJECTORS

{LEFT BANK).

1. Install all parts removed.

2. Start engine.

3. Perform “POWER BALANCE” in
= “ACTIVE TEST” mode with
CONSULT.

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

OR

NG

At idle

74
@& &5 | /f@

3. Listen to each injector operating
sound.
-Clicking noise shouid be
heard.

B

{ OK
L4

Suitable tool

MEC703B|

Confirm that the engine is ccoled down
and there are no fire hazards near the
vehicle.

Y

1. Turn ignition switch “OFF”,

2. Disconnect injector harness connectors
on right bank.

3. Remove injector gallery on left bank.
Refer to EC-26.
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connectors on left
bank should remain connected.

SEF595Q

E Y

Y

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-329.
Repair harness or connec-
tors.

1. Disconnect all ignition ¢oil harness con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injector.

NG

Y

OK
Y

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

Y

INSPECTION END

334

EC-184

Replace injectors from
which fuel does rol spray
out.




TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)

(Rich side)

@l
ON BOARD DIAGNOSIS LOGIC
With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the A
theorstical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The M
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 B
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).
. _ ECM
Densily of oxygen in exhaust gas (ECCS : L@
Front heated oxygen Sensors {Mixture ratio Teedback signal) control * Injectors
module)
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PO175 e Fuel injection system does not operate properly. & Front heated oxygen sensor (Leit bank)
0209 ® The amount of mixture ratio compensation is too large. (The | e Injectors (Left bank) AT
mixture ratio is too rich.) # Exhaust gas leaks
® Incorrect fuel pressure
» Mass air flow sensor TF
PD
FA
[RA
BR
DIAGNOSTIC TROUBLE CODE CONFIRMATION &T
macTiveTesTl [ PROCEDURE (Overall)
SELF-LEARN B1: 100% 1) Start engine and warm it up sufficiently.
_CONTROL . 1TOR i 00% 2) Turn ignition switch “OFF* and wait at least 5 seconds. RS
TOMPSWEPM (FOS)  Orpm 3) Turn ignition switch “ON” and select “SELF-LEARN
COOLAN TEMP/S 93°C CONTROL” in “ACTIVE TEST” mode with CONSULT.
FR 02 SEN-B2 0.9V 4) Clear the self-learning control coefficient by touching BT
AF ALPHA-B2 100% “CLEAR".
m 5) Select “DATA MONITOR” mode with CONSULT.
f CLéAH 6) Start engine again and run it for at least 10 minutes at [HA
SEF972Q) idle Speed.
The 1st trip DTC P0175 should be detected at this
stage, if a malfunction exists. ElL
7) itis difficult to start engine at step 6, the fuel injection
system has a malfunction, too.
8) Crank engine while depressing accelerator pedal. (DX
if engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-183. If engine does not start, remove ignition plugs
and check for fouling, etc.
OR
335
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TROUBLE DIAGNOSIS FOR DTC P0175

Mass air flow
sensor harness

SEF982R

336

Fuel Injection System Function (Left bank)
(Rich side) (Cont’d)

&

1)
2)
3)

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Select “MODE 7" with GST. Make sure 1st trip DTC
P0100 is detected.

Select “MODE 4” with GST and erase the 1st trip DTC
P0O100.

Start engine again and run it for at least 10 minutes at
idle speed.

Select “MODE 7" with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction exists.
If it is difficult to start engine at step 8, the fuel injection
system has a malfunction.

10) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE”. if
engine does not start, check exhaust and intake air leak

visually.
OR

1)
2)

3)

4)
6)
7)

8)

9)

Disconnect mass air flow sensor harness connector.
Start engine and run it for at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON".

Perform Diagnostic Test Mode i (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode !l to Diagnostic Test Mode |.

Perform Diagnostic Test Mode 1l (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The 1st trip DTC 0209 should be detected at this stage,
if a malfunction exists.

If it is difficult to start engine at step 8, the fuel injection
system also has a malfunction.

10} Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-183. If engine does not start, remove ignition plugs
and check for fouling, etc.

EC-186



TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System_ﬁFfunction (Left bank)

(Rich side) (Cont’d)

BATTERY IGNITION SWITCH EC-FUELLH-01
| |
o . ! FUSE |Referto EL.POWER,
i g 10A SEE)CK
% 7.5A S 10A 1 . : Detectable line for DTC
e . Hﬂ” m—— ; Non-detectable line for DTC
W/R RIW E!iw
B/W
’—I—,
e
WiR RAW BE
[ ] ,
ECCS
é 6[] él] ECCS BW
? fil el
2 3 ERONT HEATED
LL_.-—_“ L_._l @ mm— ) OXYGEN SENSOR LH
;) W/R I l ‘ I
1 2
WA WiR W/R L,TI—I L.—l
|—l—| |—l—| I—l—l PUW W
2 [2] 2] 3
INJECTOR INJECTOR INJECTOR -
UB WiR NO. 2 NO. 4 NO. 6 ! I
Iy
=0 o= KB [ L] o ot
- I i
UB WiR I—=—I I;\I’L_I LVEB—I | | CONNECTOR
[ I GD
| I
v I
o [
L/B W/R W/R Y WL WiB | |
I._l_l- f_.—l- G | I I_l_]
T Ly LG54 ] I
) /R WR Y WiL WiB : : I r-l
: : B B B
| | ‘
r1ed - €
——
i
LB Y wWiL W/B PUW W = =
l_.I.] f_l_I I_l_l I_._] F25) {F20
f4] [107] 109 [174] ot =771
SSOFF I?; |;44J I;Jél OZHFL 025FL
ECM (ECCS CONTROL MODULE)
Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)

(Rich side) (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

o l

NG

CHECK FOR EXHAUST AIR LEAK. | Repair or replace.

Start engine and run it at idle. Listen for an
exhaust air feak before the three way cata-

lyst.
SEF098P OK
B v
CHECK FRONT HEATED OXYGEN SEN- NG; Repair harness or connec-
SOR (LEFT BANK]. | tors.

1. Turn ignition switch “OFF".

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

3. Check harness continuity between ECM
terminal G and terminal & .

Continuity should exist.

4, Check harness continuity between ECM
terminal G» (or terminal &) and ground.
Continuity should not exist.

SEF992R i OK, check harmess for short to ground

and short lo power.

Front heated oxygen
sensor harness connector LH

" HE QHAE o

CHECK FUEL PRESSURE. NG | check fuel pump and cir-
1. Release fuel pressure to zero. cuit. Refer to EC-336.

L

Refer to EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
L When fuel pressure regulator valve
Q] vacuum hose is connected.
) Approximately 235 kPa
(2.4 kg/em?, 34 psi)
SEFD488 When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa
(3.0 kgfem?, 43 psi)

m

O

z

=] I

[

Q

=

=<

m

B

| -
1 )
| \ V]

]

4 OK
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
3.3 - 4.8 g-m/sec: at idling grounds.
12.0 - 14.9 g-m/sec: at 2,500 rpm Refer to EC-100.

OR
@ Check “MASS AIR FLOW" in
MODE 1 with GST.
3.3 - 4.8 g-m/sec: at idling
12.0 - 14.9 g-m/sec: at 2,500 rpm
OR
Check voltage between ECM termi-
nal @ and ground.
1.3 - 1.7V: at idling
1.7 - 2.1V: at 2,500 rpm

yOK
®
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)

(Rich side) (Cont’d)

BMAacTVETESTR [
* % % POWER BALANCE * %% i ®
s=====zzzz MONITOR ===zzz===: l
CMPSsRPM (POS)  737rpm
Ty o T CHECK FUNCTION OF INJECTORS NG | Periorm TROUBLE DIAG-
{LEFT BANK). NOSIS FOR NON-DE-
O 1. Instalf alf parts removed. TECTABLE ITEMS,
N 2. Start engine. “Injectors”, EC-329.
| 1 JE[ 3 4] TEST 3. Perform “POWER BALANCE” in Repair hamess or connec-
[5[6] 1 lLsmarT “ACTIVE TEST” mode with tors.
SEF971Q CONSULT.
4. Make sure that each circuit pro-
duces a momentary engine
~ AL e speed drop.
@@ i S OR
i T @ 3. Listen to each injector operating
At idle ’ Click sound.
S Yk Clicking noise should be
heard.
lOK
- ‘ Suitable tool —
T Click Remove injector assembly.
¢ Refer to EC-26.
ek MEC7035 Keep fuel hose and all injectors connected
to injector gallery.

Y

Confirm that the engine is conled down
and there are no fire hazards near the
vehicle.

Y

1. Disconnect all injector harness connec-
tors.

2. Disconnect all ignition coil harness con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor. :

Drips

Replace the injectors from
which fuel is dripping.

Does not drip.

A

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

and retest.

INSPECTION END

EC-189
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TROUBLE DIAGNOSIS FOR DTC P0180

|

Fuel pump ;nd tank
Right side - fuel temperature
—frame sensor harness

I connector
l

\ ' MEF468FA

18}
o

= —_
= N A @O M bO®C
T T T T TT T

Acceptable

Resistance kQ

20 o oo

20 0 20 40 6080 100
{-4) {32} (68) (104) (140) {1763 (212}
Temperature °C (°F

SEF312P

ON BOARD DIAGNOSIS LOGIC

Tank Fuel Temperature Sensor

COMPONENT DESCRIPTION

The tank fuel temperature sensor is used to detect the fuel tem-
perature inside the fuel tank. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the fuel
temperature input. The sensor uses a thermistor which is sensitive
to the change in temperature. The electrical resistance of the ther-
mistor decreases as temperature increases.

{Reference data)

Fluid temperature Voltage* Resistance
°C (°F) V) {k2)
20 (68) 3.5 23-27
50 (122) 2.2 0.79 - 0.90

*: These data are reference values and are measured between ECM terminal
& (Tank fuel temperature sensor) and ECM terminal @ (ECCS ground).

Diagnostic
Lo Check ltems
Malfunction is detected when ... -
TrOUbr\Ili Code {Possible Causes)
P0180 ® An excessively high or low voltage is sent to ECM. e MHarness or connectors
0402 # Rationally incorrect voltage is sent to ECM, compared (The sensor circuit is open or shorted.)

with the voltage signals from engine coolant tempera- { ¢ Tank fuel temperature sensor
ture sensor and intake air temperature sensor.

% MONITOR ¢ NOFaL []
CMPSsRPM(POS) Orpm

[ RECORD

SEFB88T|

340

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 walit at least 12 seconds.
2) Select “MODE 7” with GST.
OR
1} Turn ignition switch “ON” and wait at least 12 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON",
3) Perform “Diagnostic Test Mode li (Self-diagnostic
results)” with ECM.

EC-190



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

FUEL TANK EC-TFTS-01
GAUGE UNIT €l
@ (TANK FUEL
TEMPERATURE
SENSOR)
L i MA
LG/B B N : Detactable line for DTC
= : Non-detectable line for DTC -
M
LC
LG/B
I'"l
@
LG/B
AT
TF
LG/B
i @
& : ED
G/B
PR
RA
BR
8
LGB n
l]ﬁﬂ B B B
TFUEL JECM . RS
(ECCS ®
CONTROL -4
MODULE) = —
B22 Bil Ex
Refer to last page (Foldout page).
@D . HA
L1
‘IB i[2]3]4]5K6]7]8]s]i0
a7 11 [12]13[T4] 15 16]17] 18 T
' L . 193<
101{102103) [104]108}106 1]2]3
107[10sfiog] frioftr]ri2 EFEE O
r1ali14f115] [116]117]1t8 ERECER

SEF283T
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TROUBLE DIAGNOSIS FOR DTC P0180

,/Fuei pump and tank

Right side — fuel temperature
—~frame sensor harness

/connector
|

MEF468FA
S
T.8.
112
[4./
In]
ey T
SEF645Q)
R
A€ &

)

SEF646Q)

Tank tuel temperature

sensor connector
DISCONNECT

2[1
\4]3/

[Q]

SEF379T]

Tank Fuel Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY. NG | Check the following.

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

2. Disconnect tank fuel temperature sensor . (M2)
harness connector. ® Harness connectors

3. Turn ignition switch “ON™. (Msa)

4., Check voltage between terminal @ and e Harness for open or short
ground with CONSULT or tester. between ECM and tank
Voltage: Approximately 5V fuel temperature sensor

oK If NG, repair harness or
connector.
E v

CHECK GROUND CIRCUIT. NG | Repair harness or connec-

1. Turn ignition switch “OFF”, "1 tors.

2. Check harness continuity between termi-
nal @ and body ground.

Continuity should exist.
If OK, check harness for short to ground
and short to power.
l OK
NG | Replace tank fuel tempera-

CHECK COMPONENT

{Tank fuel temperature sensor}.

Refer to “COMPONENT INSPECTION”
below.

¥

oK

Y

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION
Tank fuel temperature sensor

ture sensor.

Check resistance by heating with hot water or heat gun as shown

in the figure.

Temperature °G (°F)

Resistance kQ2

20 (68}

23-27

50 (122)

0.79 - 0.90

If NG, replace tank fuel temperature sensor.

EC-192




TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire

ON BOARD DIAGNOSIS LOGIC

If

a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-

sor (OBD), the misfire is diagnosed.

T

he misfire detection logic consists of the following two conditions.

Engine speed ECM

Crankshaft position sensor (OBD)

Y

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 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 engrne starting. If a misfire is detected that will cause
three way catalyst damage, the MIL will start blinking.)

Two Trip Detection Logic (Exhaust quality deterioration)

When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the
malfunction indicator lamp will light up based on two trip detection logic. In this condition, ECM monitors
the misfire for every 1,000 revolutions of the engine.

Diagnostic Trouble o Check ltems
Malfunction is detected when ...
Code No. w (Possible Cause)
PO300 (0701} o Multiple cylinders misfire, e Improper spark plug
- — ¢ Insufficient compressien

P0301 {0608) e No. 1 cylinder misfires. ® Incorrect fuel pressure

P0302 (0607) e No. 2 cylinder misfires. ¢ EGRvalve
¢ The injectcr circuit is open or shorted

P0303 (DB0S6) e No. 3 cylinder misfires. ® Injectors

e No. 4 cvliind s ® Intake air lsak

PO304 (0605) 0. 4 cylinder mishres. ® The ignition secondary circuit is open or

PO305 (0604) e No. 5 gylinder misfires. shorted
e | ack of fuel

P0306 {0603} ¢ No. 6 cylinder misfires. ® Drive plate

DIAGNOSTIC TROUBLE_CODE CONFIRMATION PROCEDURE (OVeraIl)

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

- 1)
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 - 3,000 rpm for at least 3 minutes.
Hold the accelerator pedal as steady as possible.
Note: Refer to the freeze frame data for the test driving conditions.
OR

1

0,

1) Start engine and warm it up sufficiently.

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

3) Start engine again and drive at 1,500 - 3,000 rpm for at least 3 minutes.
Hold the accelerator pedal as steady as possible.
Note: Refer to the freeze frame data for the test driving conditions.
4) 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 again and drive at 1,500 - 3,000 rpm for at least 3 minutes.
Hold the accelerator pedal as steady as possible.

4) Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with ECM.

[ER

LG

FE
AT

TF

BT
A

EL
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

SECB47A

BacTivetesTE [

% % & POWER BALANCE * % %
MONITOR
CMPS«RPM (POS)
MAS AIR/FL SE
IACV-AACHN

il 2 [F1ES

B/

SEF971Qy

B\ \

Injector harness connector

MEC702B,

Ignition wire

Spark plug

S

EF282G

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A4

GHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed. Listen
for the sound of the intake air leak.

NG

h 4

iOK

Discover air leak location
and repair.

CHECK FOR EXHAUST SYSTEM CLOG-
GING.

Stop engine and visually check exhaust
tube, three way catalyst and muffler for

NG |

dents.
CK

Repair or replace i.

CHECK EGR FUNCTION.

Perform OVERALL FUNCTION CHECK
{Procedure for malfunction B) for EGR
Function.

Refer to EC-211.

NG

OK

E Y

Repair EGR system.

PERFORM POWER BALANGE TEST.
1. Perform “POWER BALANCE” in
& “ACTIVE TEST” mode.

2. ls there any cylinder which does
not produce a momentary
engine speed drop?

OR

No

Y

When disconnecting each injector
harness connector one at a time, is
there any cylinder which does not
produce a momentary engine
speed drop?

®

Yes

4!’

Go to on next page.

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

No

Yes

E Y

Check injector{s) and cir-
cuit(s). Refer to EC-329.

CHECK IGNITION SPARK.
1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

. Place end of spark plug against a suit-

able ground and crank engine.

Check for spark.

Rl

NG

OK

{Go to ® on next page.)

EC-194

CHECK COMPONENT
{lgnition wires).

Refer to "COMPONENT
INSPECTION”, EC-196.

OK NG

Y

Replace.

Y

Check ignition coil, power
transistor and their circuits.
Refer to EC-283.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

SEF156
¥ _—_—:}F_fei‘p_ressure
- / gauge
o ./) /
% =

Return hgsg

SEF964R

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)

®
l
CHECK SPARK PLUGS. NG_; Repair or replace spark
Remove the spark plugs and check for 7| plug(s).
fouling, ete.
vLOK
CHECK FUEL PRESSURE. NG_ Check fuel pump and cir-

1. Release fuel pressure to zero. Refer to
EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kgiem?, 34 psi)

vlOK

| cuit. (Refer to EC-336.)

CHECK COMPRESSION PRESSURE.
Refer to EM section.
& Check compression pressure,
Standard:
kPa (kgicm?, psi)/300 rpm
1,196 {12.2, 173}
Minimum:
kPa (kg/cm?, psi)/300 rpm
883 (9.0, 128)
Difference between each cylinder:
kPa (kg/cm?, psi}/300 rpm

NG

Check pistons, piston rings,

| valves, valve seats and cyl-

inder head gaskets.

CHECK MASS AIR FLOW SENSOR.

Check “MASS AIR FLOW” in

“DATA MONITOR” mode with

CONSULT.

3.3 - 4.8 g'misec: at idling

12.0 - 14.9 g-m/sec: at 2,500 rpm
OR

Check “MASS AIR FLOW” in

MODE 1 with GST.

3.3 - 4.8 g‘misec: at idling

12.0 - 14.9 g-misec: at 2,500 rpm
OR

@

Check voltage between ECM termi-
nal @ and ground.

1.3 - 1.7V: at idling

1.7 - 2.1V: at 2,500 rpm

¢0K

(Go to (® on next page.}

EC-195

98 (1.0, 14)
CK
Y
CHECK IGNITION TIMING. NG | Adjust ignition timing.
Perform “Basic inspection”, EC-74. g
OK
r
NG | Check connectors for

rusted terminals or loose
connections in the mass air
flow sensaor circuit or engine
grounds.

Refer to EC-100.

If NG, repair or replace it.

@

A

EM

LG

FE
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TF

PD

A
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EL
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306
No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

¢

CHECK SYMPTOM MATRIX CHART. NG‘ Repair or replace.
Check items on the rough idle symptom in
“Symptom Matrix Chart”, EC-78.

IOK

Some tests may cause a 1st trip Diagnos-
tic Troubte Gode to be set.

Erase the 1st trip DTC from the ECM
memory after performing the tests. Refer to
EC-46.

Y

L4
Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest, '

¥
INSPECTION END

COMPONENT INSPECTION

Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap termi-
nal. Move each wire while testing to check for intermittent

breaks.
Resistance:
(o -
Cylinder No. Resistance kQ [at 25°C (77°F}]
SEF174P 1 Approximately 6.5
2 Approximately 10.0
3 Approximately B.5
4 Approximately 12.5
5 Approximately 8.5
6 Approximately 11.0

If the resistance exceeds the above specification, inspect igni-
tion wire to distributor cap connection. Clean connection or
replace the ignition wire with a new one.

346 EC-196



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS)
COMPONENT DESCRIPTION &
The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking vibration
from the cylinder block is sensed as vibrational pressure. This M/A
pressure is converted into a voltage signal and sent to the ECM.
v
SEF3321 LG
* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not fight for knock
sensor malfunction. The knock sensor has one trip detection logic.
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground). EE
TER-
WIRE DATA
MINAL ITEM CONDITION
No. | COLOR (DC Voltage) AT
[Engine is running.] _
54 W Knock sensor Approximately 2.5V TE
Idle speed
ON BOARD DIAGNOSIS LOGIC ED
Diagnostic
Trouble Code Malfunction is detected when .... Ch?Ck Items
No. {Possible Cause) BA,
PO325 ® An excessively low or high voltage from the knock ® Harness or connectors
0304 sensor is sent to ECM. {The knock sensor circuit is open or shorted.) ELA,
& Knock sensor
BR
DIAGNOSTIC TROUBLE CODE CONFIRMATION T
# MONITOR % NOFALL [] PROCEDURE
CMPSRPM(POS) 750rpm Note: Before performing the following procedure, confirm that
battery voltage is more than 10V, BS
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle BT
speed.
OR
| RECORD =) 1) Start engine and run it for at least 5 seconds at idle HA
SEF886T] speed.
2) Select “MODE 3" with GST. -
OR el
1) Start engine and run it for at least 5 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and B
then turn “ON™.
3) Perform “Diagnostic Test Mode II” (Seli-diagnostic
results) with ECM.
347
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TROUBLE DIAGNOSIS FOR DTC P0325

ECM (ECCS CONTROL MODULE)

KNOCK
SENSOR

—

[ |

f

=

-
[
4]

@ —o—nu
—-
glu——m

Knock Sensor (KS) (Cont’d)

EC-KS-01

I : Detectable line for DTC

e - Mon-detectable lina for DTG

OINT

J
CCNNECTCR

1
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TROUBLE DIAGNOSIS FOR DTC P0325

o e

- Knack sensor

Lot

=

Knock Sensor (KS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

N

CHECK SHIELD CIRCUIT. G; Repair harness or connec-

1. Turn igniticn switch “"OFF”. tors.

2. Loosen and retighten engine ground
SCrews.

3. Remove jeint connector.

4. Check the following.

e Continuity between joint connector
terminal and ground
e Joint connector
(Refer to “HARNESS LAYOUT” in EL
section.)
Continuity should exist.
If OK, check harness for short to
ground and short to power. Then recon-
nect joint connector.
lox
[ CHECK INPUT SIGNAL CIRCUIT-1. NG._ Check the following.

1. Disconnect ECM harness connector and | ® Harness connectors
knock sensor sub-harness connector. (F6), (Fio)

2. Check harness continuity between sub- e HarnessTor open or short
harness connector terminal & and ECM between ECM and knock
terminal & . Sensor
Continuity should exist. If NG, repair open circuit or
If OK, check harness for short to ground short to ground or short lo
and short to power. power in harness or con-

nectors.
OK
B 4
NG

[ CHECK INPUT SIGNAL CIRCUIT-2.
Check resistance between harness con-
nector terminal & and engine ground.
Resistance:

Approximately 500 - 620 kQ

at 25°C (77°F)]
if OK, check harness for short.
It is necessary to use an ohmmeter

which can measure more than 10 MQ.

Y

m DISCONNECT & DISCONNECT
A& GO CAES
vl
|| ECM |0| CONNECTORI A112[3]4N
= ranv
’ SEF032S
E DISCONNECT
ME &
/4132
GELT
SEF0335

o~ DISCONNECT
11l
CAE:
2

i)

~

[Q]

-y

SEF546P|

OK

Y

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

‘ Trouble is not tixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION
Knock sensor

Check the following.
e Harness connectors

o
o Harness for open or short

between Knock sensor
sub-harness connector
and knock sensor
If NG, repair harmness or
connectors.
¢ Knock sensar (Refer to
“COMPQONENT
INSPECTION" below.)
If NG, replace knock sen-
sor.

¢ Use an ohmmeter which ¢can measure more than 10 M.

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal @ and ground.
Resistance: 500 - 620 k2 [at 25°C (77°F)]

CAUTION:

AT

TF

PD

[FA,

ST

RS

BT

A

EL

Do not use any knock sensors that have been dropped or
physically damaged. Use only new ones.

EC-199
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)
COMPONENT DESCRIPTION

Core
/ The crankshaft position sensor (OBD) is located on the transaxle
—= housing facing the gear teeth (cogs) of the flywhee! or drive plate.
/ It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
7 coil When the engine is running, the high and low parts of the teeth

cause the gap with the sensor to change.
The changing gap causes the magnetic field near the sensor to

serFesen  change. : -
Due to the changing magnetic field, the voltage from the sensor

/Permanem magnet

/ \Réar heated oxygén sensor changes. . )
The ECM receives the voltage signal and detects the fluctuation of
{‘? the: engine revolutiorj.
Crankshaft posjt'ion sensor This sensor is not directly us_ed to pontrol _thga engine system. It is
used oniy for the on board diagnosis of misfire.

>(0BD) ; ”ﬁ/ : \

Transmlssmn
Englne front SEF997R

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

TER-
WIRE DATA
ITEM CONDITION
MINAL COLOR (AC Voltage}
NO.
Approximately 1.4V
_ )
|Engine is ru nning.] (Warm-up condition) S
Idle speed 0
....... . . . .
“‘—"‘0 et e
Crankshaft position sensor SEF202T
53 L
(OBD) Approximately 1.4V
M
— - F- I SR
[Engine is running | 2
Engine speed is 2,000 rpm 0
02ms
" SEF203T
ON BOARD DIAGNOSIS LOGIC
Diagnostic
L Check Itermns
Trouble Code Malfunction is detected when .... {Possible Cause)
No.
P0335 e The proper pulse signal from the crankshaft position | e Harness or connectors
0802 sensor (OBD) is not sent to ECM while the engine is {The crankshalft position sensor (OBD) circuit is
running at the specified engine speed. open.)
' ¢ Crankshaft position sensor (OBD)

350 EC-200



TROUBLE DIAGNOSIS FOR DTC P0335

s MONITOR ¥ NOFAIL []

CMPSeRPM(POS)

750rpm

RECOCRD

SEFB86T

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’'d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION @l
PROCEDURE
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT. A
2) Start engine and run it for at least 15 seconds at idle
speed.
OR EM
@ 1) Start engine and run it for at least 15 seconds at idle
speed.
2) Select “MODE 7” with GST. LG

OR

speed.

1) Start engine and run it for at least 15 seconds at idle .
EC

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

3) Perform “Diagnostic Test Mode 1I” (Seff-diagnastic
results) with ECM.

EC-201
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TROUBLE DIAGNOSIS FOR DTC P0335
Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
CRANKSHAFT EC-CKPS-01
POSITION
SENSCR (0BD)
@
I : Detectable line for DTC
|_|17l_| LI%I_I ——  Non-detectable line for DTC
L B/W

TR
I ] i
| | |
| 1|

P ——

L BW

S 2 L8

Lt ---- {0 E254e

L BAW
F_ _____ __.—
[ i
| t
| |
I I
I I
' I
[ I
[ 1
i t
I I
I I
I I

! JOINT

LT Ee il |CONNECTOR

----- ) =l

"y

|LI...J_|

w

w B o To EC-TPS

]

Lo
1|I-——:n

P
(i3]
m
1]
L=

ECM (ECCS CONTROL MODULE)

= ARER =
Fit F5 F21
.? e/ AEEneEEEEE

~

101J102]|103] |104]105]106
107[1081109] J110111]112
113|114 15| 116117118

MEC974B
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N s
- Rear heated oxygen sansor

Ay

Crankshaft position sensor

- Bj’ﬁ/ AL
K

P

SEF997R

SEF0318

Crankshaft Position Sensor (CKPS) (OBD)

HAE @ A€

112D [ Ecm

{e] connecTor||
53

Q]

(Cont’'d)
DIAGNOSTIC PROCEDURE
INSPECTION START
# NG -
CHECK SHIELD CIRCUIT. » Repair harness or connec-
1, Turn ignition switch "OFF", tors.
2. Loosen and retighten engine ground
SCraws.
3. Remove joint conneclor,
4. Check the following.
e Continuity between joint connector
terminal and ground
® Joint connector
{Refer to “HARNESS LAYOUT” in EL
section.)
Continuity should exist.
If OK, check harness for short to
ground and shart to power. Then recon-
nect joint connector.
OK
GHEGK INPUT SIGNAL CIRCUIT. NG I Check the following.
1. Disconnect crankshaft position sensor ‘e Harness connectors
{OBD) and ECM harness conneclors. (M),
2, Check continuity between ECM terminal ® Harness for open or
G and terminal (. short between ECM and
Continuity should exist. crankshaft position sen-
If OK, check harness for short to sor (OBD)
ground and short to power. If NG, repair open circuit or
short to ground or short to
OK power in harness or con-
nectors.
B v
CHECK GROUND CIRCUIT, NG | check the following.
1. Recennect ECM hamness connector. & Harness connectors
2. Check harness continuity between ter- (&),
minal @ and engine ground. & Harness for open or
Continuity should exist. short between crankshaft
If OK, check harness for short to position senscor (OBD)
ground and short to power. and ECM
If NG, repair open circuit or
OK short to ground or short to
power in harness or con-
nectors.
y
NG

CHECK COMPONENT

[Crankshaft position sensor (OBD)].
Retfer to “COMPONENT INSPECTION”
on next page.

— SEF039S
B]
E DISCONNECT
CAE &
a1
= l-l-‘ |
SEF0388

v OK

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

J, Trouble is not fixed.

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

and retest.

INSPECTION END

EC-203

A4

Repiace crankshaft posi-
tion sensor (OBD}.

il

MA

EM

LG

FE

AT

PD

FA

BR

i)

RS -

BT

[FIA

353



TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

SEF151P

354

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

N

Disconnect crankshaft position senser {(OBD) harness connec-
tor.

L.oosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 166.5 - 203.5Q
[at 20°C (68°F)]
If NG, replace crankshaft position sensor (OBD).

EC-204



TROUBLE DIAGNOSIS FOR DTC P0340

Rotor head Camshaft Position Sensor (CMPS)
Light — (- Sealec COMPONENT DESCRIPTION @l
eminn9 g The camshaft position sensor is a basic component of the ECCS.
It monitors engine speed and piston position. These input signals .
to the ECM are used to control fuel injection, ignition timing and A
other functions.
Photo diode The camshaft position sensor has a rotor plate and a wave-form-
oto clo Ignition cail | ing circuit. The rotor plate has 360 slits for a 1° (POS) signal and Y
with power 6 slits for a 120° (REF) signal. The wave-forming circuit consists
e s Of Light Emitting Diodes (LED) and photo diodes. e
The rotor plate is positicned between the LED and the photo diode.
120" sianal <1t for No. 1 ylinder The LED transmits light to the photo diode. As the rotor plate turns,
#19 L the slits cut the light to generate rough-shaped pulses. These
pulses are converted into on-off signals by the wave-forming circuit
and sent to the ECM.
The distributor is not repairable and must be replaced as an FE
assembly except distributor cap.
1° signal slit
AT
120° signal slit -
Rotor plate SEFG14B 'ﬂ?
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground). P
TER-
WIRE DATA A
MrI\INOAL COLOR ITEM CONDITION (O Voitage) A
[Engine is running.| By
[Ignition switch “OFF”| 0-1vV
For a few seconds after turning ignition switch B
4 L/B ECCS relay {Seli-shutoff) “OFF"
[fgnition switch “OF F"| §U
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF” BS
1.1V
(V) —— — BT
10| ..o
Engine is running. A
40 L l | gﬂ |
Idle speed N HA
Camshaft position sensor SEF199T (],
(Reference signal) 14V
(VJ Dol H@X
[Engineis running.|
a4 L
Engine speed is 2,000 rpm.
: S:EFIZUOT
355
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Camshaft Position Sensor (CMPS) (Cont’d)

TER-
WIRE DATA
MIL%AL COLOR ITEM GCONDITICN (DC Voltage)
Approximately 2.5V
M
. 100
|Engine is running.| (Warm-up condition) 5
Idle speed 0
..... P
Ho.zms‘g"'}”'?' b
a1 BAW Camls.haﬂ positlion sensor SEF195T
{Position signal) Approximately 2.5V
M
100 ...
[Engine is running. | G| oo L
Engine speed is 2,000 rpm. 0 Mm“m
. 0.2ms -
SEF196T
56 B/W
Power supply for ECM [ Ignition switch “ON”| BATTERY VOLTAGE
61 B/W (11 - 14V)
Engine is running.
113 B/W Current return I I__. ! BATTERY VOLTAGE
Idle speed (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic L Check Items
Trou?\lf) Caode Malfunction is detected when ... (Possible Cause)
P0340 A) Either 1° or 120° signal is not sent to ECM for the & Harness or connectors
0101 first few seconds during engine cranking. {The camshaft position sensor circuit is cpen or

B) Either 1° or 120° signal is not sent to ECM often
enough while the engine speed is higher than the
specified engine speed.

C) The relation between 1° and 120° signal is not in the
normal range during the specified engine speed.

shorted.)

Camshaft position sensor

Starter motor (Refer to EL section.)

Starting system circuit (Refer to EL section.)
Dead (Weak) battery

356
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% MONITOR s NoFraL []

CMPSRPM({POS)

760rpm

l

RECORD

SEF888T)

Camshaft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that bat- @l
tery voltage is more than 10.5V.

Perform “Procedure for malfunction A” first. If DTC cannot be MA
confirmed, perform “Procedure for malfunction B and C”.
Procedure for malfunction A

1} Turn ignition switch *ON". EM]
2) Select “DATA MONITOR” mode with CONSULT.
3) Crank engine for at least 2 seconds.
OR LG
@ 1) Crank engine for at least 2 seconds.
2) Select “MODE 7” with GST.
OR EC
1) Crank engine for at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
.3) Perform “Diagnostic Test Mode II” (Self-diagnostic
-results) with ECM. AT
L
TF
Procedure for malfunction B and C
1} Turn ignition switch "ON”. PO
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for at least 2 seconds at idle A
speed. 3
OR
1) Start engine and run it for at least 2 seconds at idie
@ speed.
2} Select “MODE 7" with GST.
. OR — BR
1} Start engine and run it for at least 2 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and &
then turn “ON". =
3) Perform “Diagnostic Test Mode 11" (Seli-diagnostic
results) with ECM. RS
BT
HA
EL
12K
357
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TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPS) (Cont’d)

BATTERY EC'CMPS'O1
1
% 75A |Refer to ELPOWER,
¥ mm : Detectable line for DTG
W/R = Non-detectable line for DTC
. I BAW
I |_5-|| . DISTRIBUTCR
W/R  W/R &ng‘%gﬁ”
Iml "T“ ECCS SENSOR)
é 6[' 6|] RELAY T |
el ¢ L B
Ll =T
L/B BMW
|
@
L/B B!N
P
16K

[ ]

E

_EI %OIH L ECTOR
2
@

.——-Cn

@ - ___\

i
--Io .
=1

]

LWB  BW L L
H4I| l[ssll e Irva)l a1l a0l Izl =13
SSOFF ECMP ECMP CRTN - POS REF REF
ECM (ECCS CONTROL MODULE)
Refer to last page (Foldout page).
Tz ED. @D
= 3|7
(EREIIEOCED  FE D
GY BR
1]2}3]4]s —Is|7]8]9
RN NNE :2|2|2|2|2]<':LE 11121131 4]15]1 8[1 7]t 81 9202 1[22f23]

38
3 {42
48

101]1024103] [104]705
107|1084109f 11011
113[114|115] [116]117]

SEF267T
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position sensor
7 harness connector - ———73

<]
(]z]3]4]5]6)

o

) SEF040S
" HE O AE

[[_ecm_Jo[connecToRr]) 3]4]E[6)
41 40, 44
[

|

Camshaft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

SEFD435
& DISCONNECT
M€ ®
(1125141516
i)
SEFD465

INSPECTION START Gl
¥
CHECK SHIELD GIRCUIT. NG | pepai B4
. o| Repair harness or connec-
1. Turn ignition switch “OFE™, "] tors.
2. Loosen and retighten engine ground
SCrews. ERM
3. Remove joint connector.
4. Check the following.
e Continuity between joint connector (K&
terminal and ground
e Joint connector
{Refer to “HARNESS LAYOUT” in EL
section.)
Continuity should exist.
If OK, check harness for short to
ground and short to power. Then recon- [Fie
nect joint connector.
OK AT
:
CHECK POWER SUPPLY. NG | Gheck the following. _
1. Disconnect camshalt position sensor | ® Harness connectors 17
harness connector. , (M32)
2. Turn ignition switch “ON". * Harness connectors
3. Check voltage between terminal & and (w0 . (ED) PD
ground with CONSULT or tester. ® Hamess for open or short
Voltage: Battery voltage between camshatft posi-
tion sensor and ECCS EA
OK relay
& Harness for open or short
between camshaft posi- B4,
tion sensor and ECM
If NG, repair harness or
connectors. ER
E y
CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec- sy
1. Turn Ignition switch “OFF”. ") tors,
2. Disconnect ECM harness connector.
3. Check-harness continuity between sen-
sor terminal @ and ECM terminals @, RS
sensor terminal @ and ECM terminals
@, @.
Continuity should exist. BT
If OK, check harness for short to
ground and short to power.
OK A
y
CHECK GROUND CIRCUIT. NG | Repair hamess or connec- | [EL
1. Turn ignition switch “OFF". "] tors.
2. Disconnect camshaft position sensor
harness connector. [
3. Check hamess continuity between sen-
sor terminal @ and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
¥ OK
@®
359
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TROUBLE DIAGNOSIS FOR DTC P0340 _
Camshaft Position Sensor (CMPS) (Cont’d)

(f
CHECK COMPONENT NG | Replace camishaft position
(Camshaft position sensor). | sensor.

Refer to “COMPONENT INSPECTION”
on next page.

OK
h 4

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

v Trouble is not fixed.

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

4
INSPECTION END

COMPONENT INSPECTION
Camshaft position sensor

.s. 1. Start engine.

2. Check voltage between camshaft position sensor terminals

@BDNHED) @ , @ and ground with AC range.
Condition Terminal Voltage
Approximately 1.0V*
D O @ and ground (AC)

- Engine running at idle
SEF047S

Approximately 2.4V*

@ and ground (AC)

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

If NG, replace distributor assembly with camshatft position sen-
$Or.

3. Remove distributor cap. Visually check signal plate for damage
or dust. :

onal oiate After this inspection, DTC P0340 (0101) might be displayed

el e with camshaft position sensor functioning properly. Erase the

stored memory.

SEFOC1S)
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function

SYSTEM DESCRIPTION

Engine speed

Camshaft position sensor

Amount of intake air

Mass air flow sensor

Engine coolant temperature sensor

Engine coolant temperature

ECM

@l

MIA

BV

(ECCS EGRC-soie-

L\ 4

L i Start signal
Ignition switch

|-
» control noid valve
module)

LC

" Throttle position
Throttle position sensar

This system cuts and controls vacuum applied to the
EGR valve toc 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 following conditions, current
flows through the solenoid valve. This causes the
port vacuum to be discharged into the atmosphere.
The EGR valve remains closed.

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

FE
AT
TF

PD

EGR and vacuum

_ EGRC-solenoid valve

ECM

Ignition switch (power supply) ‘

ECM
,.L EGR temperature sensor

o —

EGRC-BPT

/

valve

<
Throttle

body
SEFB41Q

FA

BR

ST

DO 00O

gqoooQ

COMPONENT DESGCRIPTION

Exhaust gas recircuiation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the [D2X
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of a

RS

EL

S taper valve connected to the vacuum diaphragm in the EGR valve.

SEF783K

EC-211
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TROUBLE DIAGNOSIS FOR DTC P0400

Vacuum

’ signal

To intake
air flow SEF383RA
EGR temperature
sensor
EGR
femperature
ECM

SEFQ73FP

EGR Function (Cont’d)

EGRC-solenoid valve

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground} signal, the coil in the sole-
noid valve is energized. A plunger will then move to cut the vacuum
signal {from the throttle body to the EGR valve).

When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EGR valve.

ON BOARD DIAGNOSIS LOGIC

If the absence of EGR flow is detected by EGR temperature sen-
sor under the condition that calls for EGR, a low-flow malfunction
is diagnosed.

if EGR temperature sensor detects EGR flow under the condition
that does not call for EGR, a high-flow malfunction is diagnosed.

Diagnostic Trouble

Malfunction is detected when ...

Check items
{Possible Cause)

Code No.
P0400 A} The exhaust gas recirculation (EGR) flow is exces- | ¢ EGR valve stuck closed
0302 sively low during the specified driving condition. ¢ EGRC-BPT valve leaking

B) The exhaust gas recirculation (EGR) flow is exces- | @ EGRG-solenoid valve
sively high during the specified driving condition. ¢ EGR valve leaking or stuck open

& Passage blocked

o EGRC-solenoid valve

@ Tube leaking for EGR valve
¢ EGR temperature sensor

e EGR temperature sensor

OVERALL FUNCTION CHECK

Use this procedure to check the overall EGR function. During this check, a 1st trip DTC might not be con-

firmed.

Before starting with the following procedure, check the engine coolant temperature of the freeze frame data

with CONSULT or Generic Scan Tool.

If the engine coolant temperature is higher than or equal to 75°C (167°F), perform only “Procedure for mal-

function A™.

If the engine coolant temperature is lower than 75°C (167°F), perform both “Procedure for malfunction A” and

“Procedure for malfunction B".

If the 1st trip freeze frame data or the freeze frame data for another malfunction is stored in the ECM, perform
both “Procedure for malfunction A” and “Procedure for malfunction B”. In this case, check 1st trip DTCs and/or
DTCs in the ECM and inspections one by one based on “IN_SPECTION PRIORITY”, EC-78.

362
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EGR Function (Cont’d)
Procedure for mailfunction A

WactvetesT® [ 1) Start engine and warm it up sufficiently.
eercsowy  OFF 2) Check the EGR valve liting when revving from 2,000 rpm up €l
to 4,000 rpm under no load using the following methods.
=zI===== MONITOR ====2223) EGR valve should lift up and down without sticking.
CKPS-RPM (POS)y 732 rpm e Select “EGRC SOLENOID VALVE” in “ACTIVE TEST” MA
mode with CONSULT and turn the solencid valve
“OFF".
@ e  Disconnect harness connectors M2) and (). L

[ ON ][ oN/OFF l (The DTG for EGRC-solenoid valve will be displayed,

If NG, go to I} in DIAGNOSTIC PROCEDURE on EC-216.
4) Turn ignition switch “OFF”.

SEF610P however, ignore it.) LG
[ 3) Check voltage between EGR temperature sensor harness con-
7/ (. .»’ nector terminal (O and ground at idle speed.
'( 1 ’; Less than 4.5V should exist.
i J
Mass alr flow ‘U EGHC S“'e“"'d 5) Check hamess continuity between EGR temperature sensor g

'S‘ (] Va'\ve_g harness connector terminal @ and ECM terminal € .
i ‘ A Continuity should exist.
6) Perform “COMPONENTS INSPECTION”, “EGR temperature AT
‘ r sensor”. Refer to EC-218.
/ i
//,f-’-’;// SEF48?T TF
€ oo
@ B
.
@ & 1 . RA
- BR

AECT83

A€ & A€ | o

[ecm—_[c[connecTon] @ ' B

50
[ . .
- A
SEF170P)
Overall function check =
Check the EGR valve B

lifting when revving
engine from 2,000 rpm
up tg 4,000 rpm.

SEFB420Q
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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”.

mactvetesTl O

EGRC SOLV ON

======== MONITOR =====z== 3) Check for the EGR valve lifting when revving from 2,000
CKPS-RPM (POS)  725rpm 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
70°C (158°F) in “Mode 1” with generic scan tool.

BTl | onvoFF || OFF |

SEF612P

Perform the following steps before its temperature

becomes higher than 70°C (158°F).
3) Start engine.

___— r CONKECT . )
[ Ecm_ |0 CONNECTOR] . i h 4) Check for the EGR valve lifting when revving from 2,000
) 51 l = rpm up to 4,000 rpm under no load.
EGR valve should be closed and should not lift up.

V]| OR
@ @ o 1)} Turn ignition switch “ON”.

2) Confirm the voltage between ECM terminal & and
: ground is higher than 1.6V.
Perform the following steps before the voltage becomes
iower than 1.6V.
SEFSSIN 3) Start engine.

4)  Check for the EGR valve lifting when revving from 2,000
rpm up to 4,000 rpm under no load.
EGR valve should be closed and should not lift up.

Overall function check

Check the EGR valve
lifting when revving
engine from 2,000 rpm
up to 4,000 rpm.

SEF6420Q
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EGR Function (Cont'd)

IGNITION SWITCH - -
ON or START EC EGRC1 01 @H
I N
! FUSE |Refer to EL-POWER,
10A (EjIFBO)CK'
N : Dotectable line for DTG A
m— : Non-detectable line for DTC
iz
BAW [E
l EGR : LG
TEMPERATURE
SENSOR
BIW @ r@_l
Izl 1 2
I_I—I—_II "_—I_—]_J
B/W P/G B
FE
AT
B/W T
@)
*
el o -{is
EGRC-
SOLENOID VALVE =2
[
i
LW FA
} ¥ RA
B
woll a3
SENS 2
AT
GND CONTROL
LW P/G B UNIT
[ios] el [l ST
EGR EGRTS GND-A
RS
ECM (ECCS CONTROL MODULE)
BT
Refer to last page (Foldout page).
& D) HA
@FIS @F12 112]3]4]5 ARAEDR (G
B GY 11[12[13]1 4] 5h 1 71 f15ipolp1fpolpsips M\zz
]| EL
oificeica]iefrcefiosir[e] 1] 2] 3[4 ]5]6]7 @ 15 8]l 7 ] eka21feo] 3132
woyuofm]nzlna]nal115]118] | 8 [ 9 pofi1[12{13[14] [53[24]25]oa27]28]2dz0] [40l41
oK

101]102]103] [104{109)
107]1081109] [110]11i
13| 114|113] [1181117

MEC956B
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Vacuum hose connected
to EGR valve
I )

/BN

EGR Function (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

\l/

/

SEFD495

—
R Improper connection

CHECK VACUUM SOURCE TO EGR
VALVE.

1. Start engine and warm it up sufficiently.
2. Disconnect vacuum hose to EGR valve.
3. Check for vacuum existence.

Vacuum should not exist at idle.
Check for vacuum existence when rey-
ving from 2,000 rpm up to 4,000 rpm
with the following methods.

4.

CK

h 4

CHECK COMPONENTS
{EGR valve).

Refer to “COMPONENTS
INSPECTION”, EC-217.

NG .

Y

¢ Select “EGRC SOLENOID
VALVE™” in "ACTIVE TEST"
OR
® Disconnect EGRC-solenoid
valve harness connector. (The
DTC for EGRC-solenoid valve
will be displayed, however,
ignore it.}

mode with CONSULT and turn
Vacuum should exist when revving

SEF108L

the solenoid valve “OFF",
engine.

MEGRC SOLV CIRCUT
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SCUND

EVERY 3 SECONDS?

[~ JLNO JLYES |

NG

Y

Replace EGR valve.

CHECK VACUUM HOSE.
Check vacuum hose for clogging, cracks
or improper connection.

NG

MEF957D

OK

A

jlo

Repair or reptace vacuum
hose.

CHECK COMPONENT
(EGRC-solenoid valve).
1. Tumn ignition switch “ON”,

2. Perform “EGRC SOL/V
CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

OR

NG

earesowv OFF

CKPS*RPM (POS)

MONITOR
732 rpm

Bactivetestl [

1. Turn ignition switch “ON”,

2. Turn EGRG-solenoid valve “ON”
and “OFF" in “ACTIVE TEST”
mode with CONSULT and check
operating sound.

OR

[ ON ][ oN/OFF |Ei!mmP

366

. Turn ignition switch “ON".

. Check operating sound of the
solenocid vaive when disconnect-
ing and reconnecting EGRG-
solenoid valve harness connec-
tor. (The DTC or the 1st trip
DTC for the EGRC-solenoid
valve will be displayed, however,
ignore it.}

lOK

Y

Repair or replace EGRC-
solenoid valve or repair
circuit.

CHECK COMPONENT
{EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION"

on next page.

NG

" yOK
@

EC-216

Replace EGRC-solenoid
valve,




TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Cont’'d)

®
! . a
CHECK COMPONENT .| Replace EGRC-BPT valve.
(EGRC-BPT valve). "
Refer to “COMPONENT INSPECTION” MA
on the next page.
OK :
4 E
Disconnect and reconnect harness con-
nectors in the circuit. Then retest,
LG
Trouble is not fixed.
L4

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

nector and retest. EE
. y o
Check resistance of EGR temperature AT
$ensor,
Refer io the next page.
F
A 4
INSPECTION END _ Bl
A
R4
BR
COMPONENT INSPECTION a7
EGR valve St
EGR valve

Apply vacuum to EGR vacuum port with a hand vacuum pump. RS
EGR valve spring should lift. !
If NG, replace EGR valve.

ST
A
MEF137D
EGRC-solenoid valve EL
Check solenoid valve, following the table as shown below:
Air passage Air passage 1D
Conditions continuity continuity

between & and hetween & and &

12V direct current supply
between terminals @ and @&

No supply No Yes
If NG, replace EGRC-sclenoid valve.

Yes No

AEC919
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EGR Function (Cont’d)
EGR temperature sensor
C2TD Check resistance change and resistance value.

{Reference data)

EGR temperature Voltage Resistance
°C (°F) v) {MQ)
0 (32) 4.81 7.9-9.7
@ 50 (122) 282 0.57 - 0.70
I 100 (212) 0.8 0.08 - 0.10

SEFE439] If NG, replace EGR temperature sensor.

10,000

1,000 |-

Resistance k&
3

1 1 i 1
0 50 100 150 200
@2)  (122)  (212)  (302) (392}
) Temperature °C [°F)

SEF526Q)

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.
2. Vacuum frem the other port and check for leakage while apply-
O\ ing a préssure above 0.981 kPa (100 mmH,0, 3.94 inH,0)
: from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

* Apply pressure

SEF083P
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

Gl
ECM
Ignition switch
(power supply) MA
Th -——
bo:jc;ttle ——— Air duct
EGRC-solencid valve EM
To EGR Vacuum source
valve
Air &@
filter
. LJ o . ECM
e Air EGR valve
bleed EGR
Diaphragm 0 Q temperature
sensor FE
Exhaust pressure ‘ EGRG-BPT
_____ intake
valve T )
AV g -~ manifold
AT
L Exhaust
----- manifold
SEF453PB T,F
SYSTEM DESCRIPTION 5

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling threttle 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. EA

ON BOARD DIAGNOSIS LOGIC
If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will increase. [RA
If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRGC-solenoid valve.
If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indicated.

Di tic Trouble Check It 2R
iagnostic Trou N eck ltems
tect hen ...
Coda No. Malfunction is detected when (Possible Cause)
P0402 ® The EGRC-BPT valve does not operate properly. | e EGRC-BPT valve ST
0306 ¢ Misconnected rubber tube
¢ Blocked rubber tube
¢ [ntake manifold EGR passage RS
OVERALL FUNCTION CHECK T

Use this procedure to check the overall function of the EGRGC-BPT valve. During this check, a 1st trip DTC
might not be confirmed.
1. Disconnect the rubber tube to the EVAP canister purge control solenoid valve at the EGRC-salenoid valve.  HiA
2. Disconnect the rubber tube to the EGRC-solenoid valve at the EGRC-BPT valve.

Connect the intake manifold and the EGRC-BPT valve with a rubber tube that has 0.5 mm ({0.020 in} dia.

orifice. (The intake manifold vacuum will be directly applied to the EGRC-BPT valve.) EL
3. Start engine.
4. Check for the EGR valve lifting with engine at idle speed under no load.

EGR valve should remain closed. 222

5. Check the EGR valve lifting when revving from 1,500 rpm up to 3,000 rpm under no load.
EGR valve should lift up, and go down without sticking when the engine is returned to idle.

6. Check rubber tube between EGRC-solenoid valve and throttle body for misconnection, cracks or block-
ages.

EC-219 369
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)

""\ A Check the EGR valve lifting.
= EGRC-BPT valve

e

F]
I A
Throttle body @'___" .f'}a' 7. Orifice o
il ya =
L, # EVAP
3%4@ canister
()

4

DN
&
——

i NS
=4 ,_?‘('\’ \rk
.‘9 \\S*Lf EVAF canister purge

control valve
EVAP canister purge
?’f volume control valve

‘ o;.’/?\" 7p
EGRC-solenoid valve ‘ €

lh
3|
Absolute pressure sensor -;5*1
25

EVAP canister purge
control solenocid valve

N
One-way valvs/ E

SEFG56T

COMPONENT INSPECTION

EGRC-BPT valve

1. Plug one of two ports of EGRG-BPT valve.

2. Vacuum from the other port and check leakage without apply-
ing any pressure from under EGR-BPT valve.
Leakage should exist.

X No pressure :
SEF172P

EC-220




TROUBLE DIAGNOSIS FOR DTC P0420, P0430

Three Way Catalyst Function

ON BOARD DIAGNOSIS LOGIC The ECM monitors the switching frequency ratio of ¢
_ front and rear heated oxygen sensors.
ECM (ECCS control module) A warm-up three way catalyst with high oxygen stor-

' age capacity will indicate a low switching frequency [
of rear heated oxygen sensor. As oxygen storage
capacity decreases, the rear heated oxygen sensor

Front Rear - switching frequency will increase. EM
heated . heated When the frequency ratio of front and rear heated
oxygen oxygen oxygen sensors approaches a specified limit vaiue,
sensar sensor the warm-up three way catalyst malfunction is diag- LG
Warm-up nosed.
LJ three I_J
Exhaust way
gas —— | catalyst >
Diagnostic Trouble Malfunction is detected when ... ChPTCk Items AT
Code No. (Possible Cause)
For right bank e Warm-up three way catalyst does not operate propetly. o Warm-up three way catalyst —_
P0O420 e Warm-up three way catalyst does not have enough oxygen * Exhaust tube TF
0702 storage capacity. e Intake air leaks
For left bank ® Injectors ‘ B0
P0O430 ® [njector leaks
0703
FA

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the three way catalyst.
During this check, a 1st trip DTC might not be confirmed.

BR
ST
RS
BT
A

EL

EC-221 I



TROUBLE DIAGNOSIS FOR DTC P0420, P0430

% MONITOR % NOFAIL []

CMPSsRPM (POS) 2037rpm
FR 02 SEN-B2 068V
FR O2 SEN-B1 0.08v
RR 02 SEN-B1 0.05v
RR 02 SEN-B2 0.04v
FR O2 MNTR-B2 RICH
FR 02 MNTR-B1 LEAN
RR O2 MNTR-B1 LEAN
RR 02 MNTR-B2 LEAN

SEF988Q)

L RECORD

A€

—_—

ECM O] CONNECTCR
46 43 52 43

¥, M

3

a

[V]

D &

[V]
®

LN

3
i, d

- "’
AN

5

[}

SEFC05S

[_Ecm_|olconnecTon]|
57 43 66 43
2
&
[V] [V]
P b O

TINW

SEF006S

Three Way Catalyst Function (Cont’d)

1)
2)

3)
4)

Start engine and warm it up sufficiently.

Set “MANU TRIG” and “HI SPEED”, then select “FR
02 SEN-B1”, “FR O2 SEN-B2”, “RR 02 SEN-B1", “RR
02 SEN-B2”, “FR 02 MNTR-B2”, “FR 02 MNTR-B1”,
“RR 02 MNTR-B1”, “RR Q2 MNTR-B2” 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 MNTR-B1” or “RR O2
MNTR-B2" is very less than that of “FR 02 MNTR-B1”
or “FR 02 MNTR-B2".

Switching frequency ratio =

Rear heated oxygen sensor switching frequency
Front heated oxygen sensor switching frequency

This ratio should be less than 0.75.
If the ratio is greater than above, the three way cataiyst
is not operating properly.

Note: If the “FR 02 MNTR-B1” or “FR 02 MNTR-B2”

does not indicate “RICH” and “LEAN” periodi-
cally more than 5 times within 10 seconds at step
3, perform TROUBLE DIAGNOSIS FOR DTC
P0130 or P0150 first. (See EC-135 or EC-153.)

OR

372

Start engine and warm it up sufficiently.

Set voltmeters probes between ECM terminals @ [front
heated oxygen sensor (right bank) signal], &> [front
heated oxygen sensor (left bank) signal] and @ (engine
ground), and ECM terminals & [rear heated oxygen
sensor (right bank) signal], 8 [rear heated oxygen sen-
sor (left bank) signal] and @ (engine ground).

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voltage switching frequency (high &
low) between ECM terminals @ and @, or § and @
is very less than that of ECM terminals @ and @, or
& and @.

Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-
quency

Front heated oxygen sensor voltage switching fre-
quency

This ratio should be less than 0.75.
If the ratio is greater than above, it means three way
catalyst 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 P0130 or PO50 first. (See EC-135 or
EC-153.)

EC-222



TROUBLE DIAGNOSIS FOR DTC P0420, P0430

SEFG99P

m GONNECT

HS. G} @i@)

“ ECM Ol CONNECTOR"

1062,104,107,109,111,114,

]

" SEF399R

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

;

CHECK EXHAUST SYSTEM.
Visually check exhaust tubes and muffler
for dent.

NG | Repair or replace it.

h 4

QK

2

CHECK EXHAUST AIR LEAK.

Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-
lyst.

NG | Repair or replace.

h 4

OK

Y

CHECK 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.

hd

OK

El ¥

CHECK INJECTORS.

1. Refer to WIRING DIAGRAM for
Injectors, EC-329.

2. Turn ignition switch “ON”.

3. Check voltage hetween ECM terminals
G, @ . (0D . (8 , (1D and (15
and ground with CONSULT or tester.
Battery voltage should exist.

NG | Perform TROUBLE DIAG-

lOK

1. Turn ignition switch “OFF”.

2. Remaove injector assembly.
Refer to EC-286.
Keep fuel hose and all injectors con-
nected to injector gallery.

v

Y

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injector”, EC-329.

Repair harmess or connec-
tors.

1. Disconnect camshaft position sensor
harness connector.

2. Turn ignition switch “ON”.
Make sure fuel does not drip from injec-
tor.

Dfipi Replace the injector(s) from

"1 which fuel is dripping.

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

lDoes not drip Trouble
is not
Check ECM pin terminals for damage and  |fixed_| Replace three way catalyst.

Trouble is fixed
L J

INSPECTION END

EC-223

@l

A

EM

RS

B

A

ELL
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak)
Note: If both DTC P0440 and P0446 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P0446 first.
(See EC-242))

ON BOARD DIAGNOSIS LOGIC

This diagnosis uses two methods to detect leaks in the EVAP purge line.

The first method, the pressure test, makes use of vapor pressure in the fuel tank. The second method, the
vacuum test, makes use of engine intake manifold vacuum. ' _

Pressure test ' _
The EVAP canister vent control valve is closed to shut the EVAP purge line. 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.

If pressure increases, the ECM will check for leaks in the line between the vacuum cut valve and EVAP can-
ister purge control valve. I no pressure does not increase, the ECM will perform the "Vacuum test”.

Vacuum test
if pressure does not increase in the “Pressure test”, the ECM will check for leaks in the line between the fuel
tank and EVAP canister purge control valve, under the following “Vacuum test” conditions.

The vacuum cut valve bypass valve is opened to clear the line between the fuel tank and the EVAP canister
purge control valve. The EVAP canister vent control valve will then be closed to shut the EVAP purge line off.
The EVAP canister purge volume control valve and EVAP canister purge control valve are opened to depres-
surize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister purge control
valve and EVAP canister purge volume control valve will be closed.

EVAP canister

EVAP control system pressure sensor purge control K
Vacuum cut valve bypass valve solenoid valve

| EVAP canister

~ urge ¢ I
Fual tank Viuu\m Evap | Purge control valve

cut valve |canister

EVAF canister

EVAP canister
vent control \($) purge volume
valve control valve SEF944s
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TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

ON BOARD DIAGNOSIS LOGIC ' _ G

Diagnostic L. Check ltems
Trouble Code Malfunction is detected when ... (Possible Cause} WA

No.

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used =

Fuel filler cap remains open or fails 1o close, ’

Foreign matter caught ir: fuel filler cap.

Leak is in line between intake manifold and EVAP

canister purge control valve, LG

Foreign matter caught in EVAP canister vent control

valve,

EVAP canister or fual tank leaks

EVAP purge line (pipe and rubber tube) leaks

EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control system

pressure senscr [FE

Loose or disconnected rubber tube

EVAP canister purge control valve

EVAP canister purge volume control valve

EVAP canister purge control solenoid valve AT

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BAROQ switch solenoid valve

Blocked or bent rubber tube to MAP/BARO switch TE

solenoid valve

O-ring of EVAP canister vent control valve is missing

or damaged. -
PD

P0440 e EVAP control system has a leak.
0705 e EVAP control system does not operate properly.

L N B N ) L N

CAUTION:

e Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the MIL
may come on. EA

o [f the fuel filler cap is not tightened properly, the MIL may come on.

e Use only a genuine rubber tube as a replacement.

BA
BR
: DIAGNOSTIC TROUBLE CODE CONFIRMATION ST
[l seectoiaemobE 7| PROCEDURE
| WORK SUPPORT CAUTION:
‘& Always select “SINGLE TEST” with CONSULT when 3§

| SELF-DIAG RESULTS

performing the “FUNCTION TEST".

|
|
|
| less than 3/4 full. If not, inspect fuel filler cap and fuel BT
|

[DATA MONITOR ¢ Perform “FUNCTION TEST” when the fuel level is

acTive TEST tank separately. Refer to EC-228.

| SAT-0BD TEST VALUE 1) Select “EVAP (SMALL LEAK)” in “FUNCTION TEST”

[ FuncTION TEST ] mode with CONSULT. A
SEF3745 Follow the instructions displayed.

2) Make sure that “OK” is displayed with “EVAP (SMALL
LEAK)”. (If “NG” is displayed, refer to “DIAGNOSTIC EL
PROCEDURE")

Ref EC-228. .
efer to EC OR B

EC-225 RIE



TROUBLE DIAGNOSIS FOR DTC P0440
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Evaporative Emission (EVAP) Control System
(Small Leak) (Cont'd)

1) Start engine and warm it up sufficiently.

2) Check voltage between ECM terminal @ and ground
(Voltage 1).
Voltage: 1.9 - 4.2V

3) Check voltage between ECM terminal 60 and ground.
Voltage: 0.8 - 1.5V
Perform the following procedure before the voltage
drops below 0.8V. I the voltage drops below 0.8V, cool
down the engine and perform the entire procedure once
again.

4) Check voltage between ECM terminal @ and ground.
Voltage: 1.9 - 4.1V

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

B) Turn ignition switch “ON” and wait at least 15 seconds.

7) Restart engine and let it idle for at least 80 seconds.

8) 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 - 3,000 rpm
Check voltage between ECM terminal & and
ground: 0.8 - 1.5V

9) Decelerate the vehicle to 0 km/h (0 MPH) and let engine
idle.

10) Maintain the following conditions for at least 5 seconds,
Gear position: “1” or “2” range
Engine speed: 2,500 - 3,400 rpm

11) Perform steps 9, 10 more than 20 times.

12) Decelerate the vehicle speed to 0 km/h {0 MPH) and let
engine idle.

13) Maintain the following conditions for at least 10 seconds
consecutively.
Gear position: Suitable gear position
Vehicle speed: 40 - 80 km/h (25 - 50 MPH}
Engine speed: 1,500 - 3,000 rpm

14) Decelerate the vehicle to idle and wait at least 10 sec-
ondas.

15) Check voltage between ECM terminal & and ground
(Voltage 2).
Voltage: 1.9 - 4.2V

16) Check voltage decrease between voltage 1 and 2.
Voltage 1 - Voltage 2 = 0.1V

17) Check voltage between ECM terminal @ and ground
{Voltage 3).
Voltage: 0.3 - 0.7V

18) Maintain the following conditions for 9 minutes measur-
ing voltage between ECM terminal @ and ground (Volt-
age 4), 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: 1,000 - 3,500 rpm
Voltage between ECM terminal @3 and ground:

1.9- 4.1V

Voitage 4 - Voltage 3 = 1.0V

19) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds, and then turn “ON”.

20) Perform “Diagnostic Test Mode |I (Self-diagnostic

results)” with ECM.

EC-226



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

NOTE:

¢ Hold the accelerator pedal as steady as possible during Gl
driving in steps 8, 10, 13 and 18.

e |f the driving conditions are not satisfied in steps 8, 10, 13,
and 18, restart the procedure. A

¢ |t is better that the fuel level is low.

¢ Open the hood during warming up engine or continuous i
idling of 30 seconds or more. E
Close the hood before driving the vehicie.
(EX: Step 1, 5, 13 etc) ' LE

FE

AT
TP

PD

RS
EN
A

EL
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TROUBLE DIAGNOSIS FOR DTC P0440
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Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT (EVAP canister

purge control solenoid valve).

1. Disconnect vacuum hose to

EVAP canister purge control
valve.

. Start engine.

. 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
when revving engine up to 2,000
rpm.

Vacuum should exist.

Y

. Start engine and warm it up suf-
ficiently.

. Stop engine.

. Jack up drive wheels.

Disconnect vacuum hose to

EVAP canister purge control

valve.

Start engine.

Check vacuum hose for vacuum

when revving engine up to 2,000

rpm.

Vacuum should exist.

(5

F XY

e

v OK
®

EC-228

v
CHECK FUEL FILLER CAP. NG= 1. Open fuel filler cap, then
1. Check that fuel filler cap does not clear cap and fuel filler
remain open, closes properly and does neck threads using air
not contain foreign matter. blower.
2. Check for genuine fuel filler cap design. 2. Replace with genuine
3. Check fuel tank vacuurn relief valve. fuel filler cap.
Refer to “EVAPORATIVE EMISSION
SYSTEM", EC-21.
OK
El v @
CHECK COMPONENT » Replace EVAP canister
{EVAP canister purge volume control purge volume control
valve). valve.
Refer to “COMPONENT INSPECTION",
EC-230.
OK
Y
CHECK COMPONENT NG, Replace EVAP canister
(EVAP canister purge control valve). purge control valve.
Refer to “COMPONENT INSPECTION",
EC-231.
OK
D]
N
CHECK COMPONENT G, Replace EVAP canister
(EVAP canister vent control valve). vent control valve.
Refer to “COMPONENT INSPECTION”,
EC-231.
OK
v
NG

Check the following.

¢ EVAP canister purge con-
trol solenoid valve.
Refer to “COMPONENTS
INSPECTION”, EC-231.

® Yacuum hases for clog-
ging or disconnection.
Refer to “Vacuum Hose
Brawing”, EG-231.




TROUBLE DIAGNOSIS FOR DTC P0440

mAcTiveTesTH [

PURGCONTSVN O N

(PURG CONTVAC) ~ VC ON
==zzz===zz MONITOR =zzzz=====:

PURG CONT SV oN .

CMPSRPM (POS)  2000rpm

CLSD THL/P SW OFF
B[ ON/OFF][ OFF |

. SEF882T)
S W N

Absolute pressure sensor
- \S

\
>\ ‘ SEF431T
NN
HLLéu/m\, \

pressure sensor

ey 3
Vo - e
[MAP/BARO
_-:% switch 3

|~ SEF432T

- Fue! pump and tank
Right side — fuel temperature
—trame sensor harness

o connector
}

Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)
' ®

l

CHECK COMPONENT

{Absolute pressure sensor).

Refer to “COMPONENT INSPECTION",
EC-231.

NG

Y

OK

y

Replace absolute pressure
Sensor.

CHECK COMPONENT

(MAP/BARQ swiich solenoid valve).
Refer to “COMPONENT INSPECTION”,
EC-232.

NG

OK

:

Yy

Replace MAP/BARO
switch solenoid valve,

CHECK COMPONENT

({Tank fuel temperature sensor).

Refer to “COMPONENT INSPECTION”,
EC-232.

NG

hd

OK

v

Replace tank fuel tempera-
ture sensor.

CHECK COMPONENT.

Check EVAP purge fine (pipe, rubber tube,
fuel tank and EVAP canister) for cracks or
improper connection.

Refer to “"EVAPORATIVE EMISSION
SYSTEM”, EC-22.

NG

OK

r

Clean EVAP purge line {pipe and rubber
tube) using air blower.

L ]

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

I Trouble is not fixed.

VoY MEF468FA

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

Y

INSPECTION END

EC-229

Y

Repair or reconnect the
hose.

MA

B

LC

FE

AT

TF

FPD

BR

8T

RS

BT

HA

EL

IDX

379



TROUBLE DIAGNOSIS FOR DTC P0440
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' volume contgol valve ~
INIRAZATNIN setront

EVAP canister purge [(3

Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

2.

Disconnect EVAP canister purge volume control valve

harness connector.

Check resistance between the following terminals.

terminal @ and terminals @, @

terminal ® and terminals @ , ®

Resistance: :
Approximately 30Q [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 shouid remain

connected.)

Turn ignition switch “ON”.

Perform “PURG VOL CONT/” in “ACTIVE TEST”

mode with CONSULT. Check that EVAP canister purge

volume control valve shaft moves smoothly forward and

backward according to the valve opening.

If NG, replace the EVAP canister purge volume control

valve.
OR

Disconnect EVAP canister purge volume control valve
harness connector.
Check resistance hetween the following terminals.
terminal @ and terminals @, @
terminal & and terminals @ , ®
Resistance:

Approximately 30Q [At 25°C (77°F)]
Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake maniold 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” and “OFF”. Check that EVAP
canister purge volume conirol valve shaft moves
smoothly forward and backward according to the igni-
tion switch position.
If NG, replace the EVAP canister purge volume control
valve.

EC-230



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

EVAP canister purge control solenoid valve al
Check air passage continuity.

@ Air passage Air passage [\
Condition continuity continuity
between @ and between @ and ©
BATTERY =
12V direct current supply BV
) Yes No
between terminals
SEF313Q) No supply No Yes e

If NG, replace solencid valve.

FE
AT
=
EVAP canister purge EVAP canister purge control valve °D
control valve Check EVAP canister purge control valve as follows:
1. Plug the port B.
2. Apply pressure [80.0 kPa (600 mmHg, 23.62 inHg)] to port & . BA
Then keep it for 15 seconds, and check there is no leakage.
3. Repeat step 2 for port ©.
RA
3R
SEF285PA ‘
EVAP canister vent control valve &T
OZ = EQ Check air passage continuity.
B - . Air passage continuity F@S
//’:)\ Condition between (& and
< O-ring £33 12V direct current supply between ter- =
: No BT
_ minals @ and @
51 -63 N-m Na supply Yas
(0.52 - 0.64 kg-m, HA
BATTERY 401 - 558 g;gégs If NG, clean valve using air blower or replace as necessary.
T a Absolute pressure sensor _ EL,
Hs. Ej,l @ 1. Remove absolute pressure sensor from bracket with its har-
= ness connector connected. B¢
@l2it) - @@) 2. Remove hose from absolute pressure sensor.
Absolute pressure ’ 3. Turn ignition switch “ON” and check output voltage between
sensor terminal @ and engine ground.
' The voltage should be 3.2 to 4.8 V.
D O 4. Use pump to apply vacuum of -26.7 kPa (-200 mmHg, -7.87
= inHg, —3.87 psi) to absolute pressure sensor as shown in fig-
ure and check the outgut voltage.
The voltage should be 1.0 to 1.4 V lower than the value
SEF098S measured in step 3.
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382

B activerest B [

MAP/BARO SW/V MAP
—======= MONITOR ========
CKPS*RPM(POS) 737rpm
MAP/BARQO SW/NV MAP
ABSOL PRES/SE 1.3V

[ BARC |NNDIYEN

B actvetest B [
MAP/BARO SWN Baro
—======= MONITOR ===z=====
CKPSsRPM(FOS) 737rpm
MAP/BARO SWNV BARC
ABSOL PRES/SE 4.3V

BARO MAP

SEF441Q)

BATTERY

MEC488B

"1 Het water

Tank fuel temperature
sensar connector
DISCONNEGT

AEC145A

Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

CAUTION:

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

MAP/BARO switch solenoid valve

® ;

3.

Start engine and warm it up sufficiently.

Perform "MAP/BARO SW/V” in “ACTIVE TEST” mode

with CONSULT.

Check the following.

e When “MAP” is selected, “ABSOL PRES/SE” indi-
cates approximately 1.3V.

e When “"BARQ” is selected, “ABSOL PRES/SE” indi-
cates approximately 4.3V.

4, If NG, replace solenoid valve.
OR
@ 1. Remove MAP/BARO switch solenoid valve.
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,

Tank fuel temperature sensor
Check resistance by heating with hot water or heat gun as shown
in the figure.

Temperature °C (°F)

Resistance kR

20 (68}

23-27

50 (122)

0.79 - 0.90

If NG, replace tank fuel temperature sensor.
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Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve -
G
SYSTEM DESCRIPTION
Camshalft position sensor Engine speed N BA
Engine coolant temperature sensor Engine coolant temperature EVAP canister
ECM p»| purge conirol sole- Eli
Closed throttle position switch Closed throttle position (ECCS noid valve
* control Vacoum L @
Vehicle speed sensor Vehicle speed - module) signal
r
Ignition switch Start signal _ EVAP canister
" purge condrol valve
| FE
This system controls the vacuum signal applied to ¢ |gnition switch “ON”
the EVAP canister purge control valve. e Closed throttle position e
When the ECM detects any of the following e Low or high engine coolant temperature AT
conditions, current does not flow through the EVAP ¢ During deceleration
canister purge control solenoid valve. ¢ Engine stopped TR
The solenoid valve cuts the vacuum signal so that ® Low vehicle speed
the EVAP canister purge control valve remains
closed. D
FA
[RiA,
BR
To EVAP canister purge contral valve COMPON ENT DESC RIPTION ST
Intake f _ EVAP canister purge control solenoid valve
manifold To intake . ) )
vacuum ; air duct The EVAP canister purge control solenoid valve responds to sig- 7
signai - nals from the ECM. When the ECM sends an OFF signal, the RS

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 BT
passes through the EVAP canister purge control solenoid valve.
The signal then opens the EVAP canister purge control valve,

[HA
SEFG673PA
EVAP canister purge control valve EL
;ji‘;“’:a;';r:r';ﬁg’e EVAP canister purge | When the vacuum signal is cut by EVAP canister purge control
controf valve solenoid valve, EVAP canister purge control valve closes. (D52

contro! solencid T
valve ’
To EVAP
‘ canister

purge volume
From control valve
EVAP

canister

paNy

SEF3430QA
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Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

_ EVAP control system pressure sensor
Vacuum cut valve bypass valve [F/

EVAP canister
purge control
solenold valve

s

Fuel tank vaguum
cut valvs

EVAP canister
vent controf \$
valve

EVAP
canhister

EVAP canister
purge contrpl val

ve % :
EVAP canister

purge volume
control valve

SEF9445

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

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

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC Voltage)

NO.

[Engine is running.| BATTERY VOLTAGE
; Idle speed {11-14v)
105 Y/A EVAP canister purge con-
trol solenoid vaive }Engine is running.|
Approximately OV
Engine spaed is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Trouble Code Malfunction is detected when ... Ch'_eCk Items
{Possible Cause)
No.
P0443 A) The improper voltage signal is sent to ECM through | ® Harness or connectors
08G7 EVAP canister purge control solenoid valve, (The EVAP canister purge control solenocid valve cir-

B} EVAP canister purge control valve dces not operate
properly (stuck open).

cuit is open or shorted.)
EVAP canister purge control solenoid valve

EVAP canister purge control valve

EVAP canister purge control solenocid valve
Vacuum hoses for clogging or disconnection
EVAP control system pressure sensor

384 EC-234
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r MONITOR  ¥% NOFAIL D

CMPSsRPM(POS) Orpm

RECORD

|

SEF888T)

% NoraL L

750rpm
85°C

Yr MCNITCR

CMPSsRPM{POS)
COOLAN TEMP/S

I

RECORD |

SEF842T)|

& MONITOR 3 NOFAL []

CMPS=RPM({POS) 2000rpm
VHCL SPEED SE 60km/h
COOLAN TEMP/S 85°C

l RECORD ]

SEF843T]|

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE @l
Perform “Procedure for malfunction A" first. If the (1st trip)
DTC cannot be confirmed, perform “Procedure for malfunc- [z
tion B”.
EM
LG
Procedure for malfunction A
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
—————— OR ; Fe
& 1} Turn ignition switch “ON” and wait at least 5 seconds.
2) Select “MODE 7” with GST.
OR AT
1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Perform “Diagnostic Test Mode H (Self-diagnostic
results)” with ECM. TE
Procedure for malfunction B
1) Lift up vehicle. PD
2) Start engine and warm it up sufficiently.
3) Select “DATA MONITOR” mode with CONSULT.
4) Check coolant temperature. FA
COOLAN TEMP/S: 40 - 100°C (104 - 212°F)
5} Turn ignition switch “OFF” and wait at least 5 seconds. BA
6) Turn ignition switch “ON" and wait at least 15 seconds. ™
7) Restart engine and let it idle for at least 80 seconds.
8) Maintain the following conditions for at least 30 sec- BR
onds.
Gear position: Suitable gear position
VHCL SPEED SE: 40 - 80 km/h {25 - 50 MPH) ST
Engine speed: 1,500 - 3,000 rpm
COOLAN TEMP/S: 40 - 100°C {104 - 212°F)
NOTE: RS
e Hold the accelerator pedal as steady as possible during
driving in steps 8.
¢ If the driving conditions are not satisfied in steps 8, restart 3Z
the procedure.
e |t is betfter that the fuel level is low.
HA
EL
22
385
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ENGINESPD ................ 825RPM
COOLANT TEMP .
VEHICLE SPD ..
IGN ADVANCE . ... 8.0°
CALC LOAD ..... .

THROTTLE POS

INTAKE AIR ......
FUEL SYS #1 ........
FUEL SYS #2 ...
SHORTFT #1 ...

Q25 B1 82 .o 0.010V

SEF519R

o BN,
m CONMNECT
(R |::|CONNECTOF| Gj]

&)
il

SEF838T|

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

OR

Lift up vehicle.

Start engine and warm it up sufficiently.

Select “MODE 1”7 with GST.

Check coolant temperature.

Coolant temperature: 40 - 100°C (104 - 212°F)

Be sure that water temperature does not exceed 100°C.
If it becomes higher than 100°C, cool down the engine
and perform the procedure again from the beginning.
Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON” and wait at least 15 seconds.
Restart engine and let it idle for at least 80 seconds.
Maintain the following conditions for at least 30 sec-
onds.

Gear position: Suitable gear position

Vehicle speed: 40 - 80 km/h (25 - 50 MPH})

Engine speed: 1,500 - 3,000 rpm

Coolant temperature: 40 - 100°C (104 - 212°F)
Select “MODE 7” with GST.

Hold the accelerator pedal as steady as possibie during
driving in steps 8.

If the driving conditions are not satisfied in steps 8, restart
the procedure.

It is better that the fuel level is low.

o 1)

g 2

3)

4)

5)

6)

7)

8)

9)

NOTE:

.
.
.

OR

1)
2)
3)

9)

Lift up vehicle.

Start engine and warm it up sufficiently.

Check voltage between ECM terminal 6) and ground
Voltage: 0.8 - 1.5V

Perform the following procedure before the voltage
drops below 0.8V. If the voltage drops below 0.8V, cool
down the engine and perform the entire procedure all
over again.

Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON" and wait at least 15 seconds.
Restart engine and let it idle for at least 80 seconds.
Maintain the following conditions for at least 30 sec-
onds.

Gear position: Suitable gear position

Vehicle speed: 40 - 80 km/h {25 - 50 MPH)

Engine speed: 1,500 - 3,000 rpm

Check voltage between ECM terminal & and
ground: 0.8- 15V

Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds, and then turn “ON".
Perform “Diagnostic Test Mode il
results)” with ECM.

{Self-diagnostic

EC-236
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Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve {Cont’d)

NOTE:
e Hold the accelerator pedal as steady as possible during &l
driving in steps 7.
¢ [f the driving conditions are not satisfied in steps 7, restart
the procedure. LA
e It is better that the fuel level is low.

AT

TE

PD

EC-237 387
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Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

EC-CANI/V-01

IGNITION SWITCH
ON or START

; FUSE | Refer to EL-POWER.

104 | BLOCK
{J/B) SIS : Deteciable line for DTG
m—: Non-detectable line for DTC

EVAP CANISTER
PURGE CONTROL
SOLENOID VALVE

ECM (ECCS CONTROL MODULE)

Refer to last page (Foldout page).

ED. MD

< [ z]3[4]5KJ 6178 o9 :
E89 11]12]13]14]15]18]17 18 e

101|1027103( |104] 1054108
1Q71108108f 1 110] 111112,
T3|114]115] [118H17|118

MECS73B

388 EC-238
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AN

bsolute pressure sensor

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE
Procedure for malfunction A

INSPECTION START

l

A€ Q5

=0

= SEF880T|

B
HAE R

O| CONNECTOR
108

ECM

[Q]

SEF881T

CHECK POWER SUPPLY. NG | Chack the following.
1. Disconnect EVAP canister purge control | ® Harness connector
solenoid valve harness connector. (ED, (D)
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 canister
Voltage: Battery voltage purge control solenoid
valve and fuse
OK If NG, repair harness or
connectors.
B v
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. "] ® Harness connectors
2. Disconnect ECM harness connector. D). )
3. Check harness continuity between ECM e Harness connectors
terminal and terminal (T . (g4},
Continuity should exist. ® Harness for open or short
If OK, check harness for short to ground between EVAP canister
and short to power. ' purge control solenoid
valve and ECM
OK If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
A d
NG

CHECK COMPONENT

(EVAP canister purge control solenoid
valve).

Refer to “COMPONENT INSPECTION”,
EC-241.

kA

OK
Y

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

Trouble is not fixed.

3

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

Y

INSPECTION END

EC-239

Replace EVAP canister
purge control solenoid
valve.

FE

AT

TF

PD

FA

RA

[= )
Bl

&T

RS

389
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S —
pem——

EVAP canister

S

SEF430T

B AcTIVE TEST
PURG CONT SV

PURG CONT 8V

CLSD THL/P SW OFF

O N
(PURG CONT VAC) VG ON
[ — MONITCR =======z=:
ON

CMPS+RPM (POS) 2000rpm

i

I ON/OFF|| OFF |
SEF882T]

SEF483T

390

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

Procedure for malfunction B

INSPECTION START

v

CHECK VACUUM SIGNAL.

1. Disconnect vacuum hose to
EVAP canister purge control
valve.

2. Start engine.

3. Perform “PURG CONT S/V" in
“ACTIVE TEST” mode.

4. Select “ON” on CONSULT
screen to tum on "PURG CONT
S

5. Check vacuum hose for vacuum
while revving engine up to 2,000
rpm.

Vacuum should exist.

NG

OR

@ 1. Start engine and warm it up suf-

ficiently.

. Stop engine.

. Lift up drive wheels.

. Disconnect vacuum hose to
EVAP canister purge control
valve.

5. Start engine.

6. Check vacuum hose for vacuum
when revving engine up to 2,000
rpm.

Vacuum should exist.

PO/ N ]

OK
¥

h 4

CHECK COMPONENTS

(EVAP canister
trol solenoid va

purge con-
Ive},

Refer to “COMPONENTS

INSPECTION"
page.

on next

¥

OK

Check vacuum

hoses for

clogging or disconnection,
Refer to “Vacuum Hose

Drawing”, EC-1

3.

CHECK COMPONENT
(EVAP canister purge control valve).
Refer to “COMPONENT INSPECTION” on

next page.

NG

OK
A

Go to “TROUBLE DIAGNOSIS FOR DTC
P0450", “EVAP Control System Pressure
Sensor”, EC-247.

OK

\d

.| Replace EVAP
| purge control v

canister
alve.

CHECK EVAPORATIVE EMISSION LINE.
Check EVAP purge line hoses for leak or
clogging.

Refer to “Evaporative Emission Line
Drawing”, EC-22.

NG

OK

Y

INSPECTION END

EC-240

Repair EVAP purge line

hoses.
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SEF313Q)

EVAP canister purge
control valve

SEF285PA

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

COMPONENT INSPECTION

@l
EVAP canister purge contro!l solenoid valve
Check air passage continuity. MA
Air passage Air passage
Condition continuity continuity B
between @& and between & and &

12V direct current supply

between terminals Yes No LG

No supply No Yes

If NG, replace solenocid valve.

EVAP canister purge control valve
Check EVAP canister purge control valve as follows.

1. Plug the port B.

2. Apply pressure [80.0 kPa (600 mmHg, 23.62 inHg, 11.60 psi)]
to port ®. Then keep it for 15 seconds, and check there is no

leakage.

3. Repeat step 2 for port ©.

EC-241

T

PR

I

A

BR

ST

BT

FA

391
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Atmospheric pressure Coil Terminal
side =
[l
Valve

=

Canister side Spring

SEF378Q

Plunger

W\

EVAP canistar

7 \‘;
\ X

Rear right tire
W™

\\ EVAP canist

\\/-.L__

SEF484R

Evaporative Emission (EVAP) Canister Vent
Control Valve

COMPONENT DESCRIPTION

Note:

If both DTC P0440 and P0446 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC P0446 first.

The EVAP canister vent control valve is located on the EVAP can-
ister and is used 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 necessary for the on board diagnosis of other evapora-
tive emission control 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 emission control system is depressurized and allows
“EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONTN * Ignition switch: ON

OFF

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
EVAP canister vent con- — e BATTERY VOLTAGE
108 | Y/G trol valve [tgnition switch "ON”] (1 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic L Check Items
Troutﬂli Code Malfunction is detected when .... {Possible Cause)
P0448 A} An improper voltage signal is sent to ECM through & Harness or connectors
0903 EVAP canister vert control valve, {EVAP canister vent control valve circuit is cpen or

properly.

B) EVAP canister vent control valve does not operate .

shorted.)

EVAP canister vent control valve

e EVAP control system pressure sensor

| ® Blocked rubber tube to EVAP canister vent control
valve

e WATER-SEPARATOR

EC-242
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Evaporative Emission (EVAP) Canister Vent
Control Valve (Cont’'d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE d

Perform “Procedure for malfunction A”. If the DTC cannot be

confirmed, perform “Procedure for malfunction B”. MA
El
LG

Procedure for malfunction A
% MONITOR % NoFal [] 1) Turn ignition switch “ON”.
CMPS-RPM(POS) 750rpm 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 8 seconds.
OR B
1) Start engine and wait at least 8 seconds.
2) Select “MODE 7” with GST.
OR AT
1) Start engine and wait at least 5 seconds.
2} Turn ignition switch “OFF”, wait at least 8 seconds and
SEFg86T then turn “ON”. TF
3) Perform “Diagnostic Test Mode I (Self-diagnostic

[ RECORD

results)” with ECM.

(A

ER

OVERALL FUNCTION CHECK 7

Use this procedure to check the overall function of the EVAP can-

ister vent control valve circuit. During this check, a DTC might not

be confirmed. BS

Procedure for malfunction B

1) Remove EVAP canister vent control valve from EVAP canister
and disconnect hoses from the valve.

BT

2) Check air passage continuity.

W {0.52 - 0.64 kg-m, - 1A
45.1 - 55.6 in-lb) Air passage continuity

BATTERY . iti
SEF969S Condition between & and
TQV direct current supply between ter- No EL
minals O and @ '
No supply Yes
(74
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Evaporative Emission (EVAP) Canlster Vent
Control Valve (Cont’d)

IGNITION SWITCH EC-VENT/V-01

ON or START

| |
: FUSE |Referto EL-POWER.

104a |BLOGC
(4/B) M - Detectable line for DTC
: m— : Non-datactable fine for DTG

[it]

B/W

ARG

EVAP CANISTER
VENT CONTROL
VALVE

B10g

S .

G/R
I—I—‘-
G/R
@

s

Mo4
G/R
108

1,

cDev

ECM (ECCS CONTROL MODULE)

Refer to last page (Foldout page).

FAN . r
o Z]2]3l4 i]2]3]4]5K ) 6)7]8] 89
B43 (M10)

101[102[103] |t04]105]106
107H08]10% [ 110]111]112
N3 14[115) [1160117]118

SEF285T

304 | EC-244
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Evaporative Emission (EVAP) Canister Vent

Control Valve (Cont’d)
DIAGNOSTIC PROCEDURE

EC-245

&l
INSPECTION START
IV77AN
Y NG
CHECK POWER SUPPLY. »| Check the following.
1. Disconnect EVAP canister vent control # Harness connectors EM
valve harness connector. ,
g. '(Eurn ignition switch “ON". @ and ® Harness connectors
. Check voitage between terminal an (), (81D
SEF872T ground with CONSULT or tester. . fu LG
Voltage: Battery voltage & Harness for open or
' shorl between EVAP
= B OK canister vent control
GE.I'} @.l@ @ valve and fuse
T.S. =\ If NG, repair harness or
— connectors.
Cilz2
B y NG FE
CHECK QUTPUT SIGNAL CIRCUIT, »| Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Disconnect ECM harness connector. (616D , (Bx) BT
’ 3. Check harness continuity between ECM & Harness connectors
D terminal and terminal @ . ,
= ﬁg&in‘ﬂtyfﬂomd eﬁiSt- X e Harness connectors TF
- , check harness for short to CONGD)
SEF1508 ground and short to power, ® Harness for open or
T short between EVAP
B] T (= Y oy OK canister vent control
s E} @l@)a‘ K E}J valve and ECM D
= ' e If NG, repair open circuit or
L = short to ground or short to
[ _Ecum__JoconnecTor]) power in harness or con-
108 nectors. FA
A
CHECK RUBBER TUBE FOR CLOG-
GING. R
@ Check obstructed rubber tube to EVAP
canister vent control valve and clean the
rubber tube using air blower. BR
SEF1515 l oK
NG
CHECK COMPONENT »| Replace EVAP canister 8T
(EVAP canister vent control valve). vent control vaive.
Refer to "COMPONENT INSPECTION”
on next page.
NG
CHECK COMPONENT » Replace EVAP control sys-
(EVAP control system pressure sensor). tem pressure sensor. Eil]
Refer to “COMPONENT INSPECTION™
on next page.
oK HA
Disconnect and reconnect harness con-
nectors in the circuit. Then retest. a
J, Trouble is not fixed.
Check ECM pin terminals for damage and
check the connection of ECM harmess H@X
connector. Reconnect ECM harness con-
nector and retest.
INSPECTION END
395
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< Q\ O’rir.lgm

51 - 63 N-m
{0.52 - 0.64 kg-m,
45.1 - 55.6 in-lb}

BATTERY

SEF9685

AECE

/

EVAP control system
pressure sensor

SEF400S

+ (&) : Bottom hole (To atmosphere}
: Emergency tube (From EVAP canister)
©): Inlet port (To member)

SEF829T

Evaporative Emission (EVAP) Canister Vent
Control Valve (Cont’'d)
COMPONENT INSPECTION

EVAP canister vent control valve
Check air passage continuity.

Air passage continuity

Condition hetween @& and
12V direct current supply between ter- No
minals @ and @
No supply Yes

if NG, clean valve using air blower or replace as necessary.

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor with its har-
ness connector connected.

2. Remove hose from EVAP control system pressure sensor.

3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure,

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

Pressure (Relative to atmospheric pressurs) Voltage (V)
0 kPa (0 mmHg, 0 inHg, 0 psi) 3.0-386
-9.3 kPa (-70 mmHg, -2.76 inHg, -1.35 psi) 0.4 -0.6

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

5. If NG, replace EVAP control system pressure sensor.

WATER-SEPARATOR

1. Check visually for cracks or flaws in the appearance.

2. Check visually for cracks or flaws in the hose.

3. Check that & and @© are not clogged by blowing air from
with @, and then © plugged.

4, In case of NG in items 1 - 3, replace the parts.

NOTE:
e Do not disassemble water separator.

EC-246
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Evaporative Emission (EVAP) Control System
Pressure Sensor

Evaporative p
/_ emission (EVAP) @l
contral system COMPONENT DESCRIPTION
pressure sensor The EVAP contro! system pressure sensor detects pressure in the m
purge line. The sensor output voltage to the ECM increases as
pressure increases. The EVAP control system pressure sensor is
not used to control the engine system. It is used only for on board EM]
diagnosis.
SEF429Q) L
5 -
4.5
> 4 EC
© 35}
g 3r
2220 F=
2155
Soal
0.5 ) A
03 140 AT
(-70, -2.76, —~1.35) (+30, +1.18, +0.58)
Pressure kPa {(mmHg, inHg, psi)
{Relative 10 atmospheric pressure)  SEFB54S TF
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference vaiues. PO
MONITOR ITEM CONDITION SPECIFICATION
EVAP SYS PRES & Ignition switch: ON Approx. 3.4V EAY
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER-
WIRE DATA B2
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
49 P/B Sensors’ power supply |Tgnition switch "ON"| Approximately 5V §T
67 |G EVAP control system [Tgniion switch "ON" Approximately 3.4V
pressure sensor ES
ON BOARD DIAGNOSIS LOGIC
Di tic Trouble Check ltems
iagnostic Trou -
Code No. Malfunction is detected when ... (Possible Cause)
PD450 ® An improper voltage signal from EVAP control & Harness or connectors HA
0704 system pressure sensor is sent to ECM. {The EVAP control system pressure sensor circuit
is open or shorted.)
o EVAP control system pressure sensor 2L,
e EVAP canister vent control valve (The valve is
stuck open.)
(DY
397
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¥r MONITOR ¥ NOFAIL D

CMPSRPM(POS) 750rpm
COOLANT TEMP/S 85°C
TANK F/TMP SE 29°C

( RECOQRD

SEFB90T|

398

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE :

Start engine and warm it up sufficiently.

Check that tank fuel temperature is above 0°C (32°F).

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

Turn ignition switch “ON”,

Select “DATA MONITOR” made with CONSULT.

Wait at least 5 seconds.
OR

Start engine and warm it up sufficiently.
Check that voltage between ECM terminal @ and
ground is less than 4.2V.
Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON” and wait at least 5 seconds.
Select “MODE 7” with GST.

CR

NO
TOOLS,

Start engine and warm it up sufficiently.

Check that voltage between ECM terminal & and
ground is less than 4.2V.

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

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with EGM.
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Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

e courroL EC-PRE/SE-01 ¢
PRESSURE SENSOR
AV MA
N - |
P/B G/B B
. I : Detectable line for DTC EMJ
Ir‘- -nl —— : Non-detectable line for OTC
| I
] ! LG
1@
/B G/B B EC
O - &2 oo - - 2]
P/B G BW
e FE
I |
i ]
g AT
F/B G BAY
o] e e TF
10G)F = 7 iz THF ===~ -~ H"GjF------
/B G B
~ 1 ® P
i I
| !
! : A
i
/B G B/W A
D [RIA
o e
P/B a/B B
il I o
| I
! | B/W =p To EC-CKPS
: ! o > -
.-}-o—] [ —
P/B G/B B JOINT |_I ﬁg
rl—l l—l—l ,—l—' CONNECTOR
SIﬁl [67] [50] B B B
ENP FTPRES GND-A FE%%S i _I
: CONTROL o _I_ Bl
MODULE) -4— =L
E25)
Refer to last page {Foldout page). HA
A CDY
=2 1]2]2]4]5K46]7]E]8 [0
e R T T R AR a

S
A Aann zlz[zfzig

Totozl0d] fiodfroslice) 1123
1o7j10af10e| [110fm 112 .EEI.E[?EE
7E e B X G R T

IoX

[hv]

[=2]

MECO75B
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TROUBLE DIAGNOSIS FOR DTC P0450

T e
i E\ EVAP control system pressure

~sensor harness connector

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

T DISCONNECT
\ng|
pel %

.®_

<]
(1]2]3

SEF410Q)

DISCONNECT

2 (&)

SEF411Q)

m DISCONMECT DMSCONNECT

ERAE

II ECM |0|CONNECTOR" GEE)
67

(2]

SEF496R

400

CHECK SHIELD CIRCUIT. NG.’_ Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
2. Loosen and retighten engine ground
SCrews.
3. Remove joint connector.
4. Check the following.
¢ Continuity between joint
connector terminal and ground
* Joint connector
{Refer to “HARNESS LAYOUT” in EL
section.}
Continuity should exist.
If OK, check harness for short to
ground and short to power. Then recon-
nect joint connector.
CK
; NG
CHECK POWER SUPPLY. » Check the foliowing.
1. Disconnect EVAP control system pres- ® Harness connectors
sure sensor harness connector. ,
2. Turn ignition switch “ON”. & Harness connectors
3. Check voltage between terminal @ and D)
engine ground with CONSULT or tester. ® Harmess connectors
Voltage: Approximately 5V (med) ,
e Harness for open or
oK short between EVAP
control system pressure
sensor and ECM
If NG, repair harness or
connectors.
B y NG
CHECK GROUND CIRCUIT. »| Check the foliowing.
1. Turn ignition switch “OFF”. * Harness connectars
2. Check harness continuity between ter- .
minal D and engine ground. + Harness connectors
Continuity should exist. (e, (M)
if OK,dchegk Rarness for short to ] ess connectors
ground and short to power. P , (:;)
® rarness 1or open or
OK short between EVAP
control system pressure
sensor and ECM
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
Y NG
CHECK INPUT SIGNAL CIRCUIT. » Check the following.
1. Disconnect ECM harness connector. ® Harness connectors
2, Check harness continuity between ECM ,
terminal & and terminal & . ® Harness connectors
Continuity should exist. . (2
If OK, check harness for short to ® Harness connectors
ground and short to power. , @
» Harness for open or
OK short between ECM and
EVAP control system
pressure sensor
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
@
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TROUBLE DIAGNOSIS FOR DTC P0450
Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

ff | @l
CHECK COMPONENT (1

{EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION",

EC-246. Bl
oK '
A4
CHECK GOMPONENT NG | Replace EVAP control sys- | LG
{EVAP control system pressure sensor). | tem pressure sensor.
Refer to “COMPONENT INSPECTION™
below.
OK

A

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

Trouble is not fixed. AT
Check ECM pin terminals for damage and
check the connection of ECM harness TF
connecior.
Reconnect ECM harness connector and
retest, PD
A 4
INSPECTION END A
BlR
Im ! i? @ @@ COMPONENT INSPECTION ST
' CD EVAP control system pressure sensor
EVAP control system 1. Remove EVAP control system pressure sensor with its har- as
pressure sensor ness connector connected.
2. Remove hose from EVAP control system pressure sensor.
> 3. Use pump to apply vacuum and pressure to EVAP control ED
system pressure sensor as shown in figure. =
4. Check output voltage between terminal @ and engine ground.
= Pressure (Relative to atmospheric pressure) Voltage (V) HA
SEF4003 0 kPa (0 mmHg, © inHg, 0 psi) 3.0-36
-9.3 kPa (-70 mmHg, -2.76 inHg, —1.35 psi) 0.4-0.6 EL
CAUTION:
I2X

Always calibrate the vacuum pump gauge when using it.
5. ) NG, replace EVAP control system pressure sensor.
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS)

COMPONENT DESCRIPTION

Vehicle speed The vehicle speed sensor is installed in the fransaxle. It contains a
sensor pulse generator which provides a vehicle speed signal! to the
speedometer. The speedometer then sends a signal to the ECM.

AECT10

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

TER-
WIRE : DATA,
MINAL ITEM NDITION
COLOR co 0 (DC Voltage)
NO.
1.9-21V
— - VM
|Englne is runnlng.l 10 0.
26 WL Vehicle speed sensor Lift up the vehicle. 5 M
In 1st gear position 0
Idle speed LIz
- BOme e
SEF194T
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Chprk Items
No {Possible Cause)
P0O500 e The almost 0 km/h (0 MPH) signal from vehicle speed | ® Harness or connector
0104 sensor is sent to ECM even when vehicle is being {The vehicle speed sensor circuit is open or shorted.}
driven. e Vehicle speed sensor

402 | EC-252



TROUBLE DIAGNOSIS FOR DTC P0500

¥r MONITOR

¥r NOFAIL D

CMPS«RPM(POS) 2000rpm

B/FUEL SCHDL
PW/ST SIGNAL

3.0ms
OFF

l

RECORD

SEF836T

CUNNECT

SEF126P

Vehicle Speed Sensor (VSS) (Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Lift up vehicle. @l

2) Start engine and warm it up sufficiently.
3) Select “DATA MONITOR” mode with CONSULT. BA,
4) Maintain the following conditions for af least 10 sec-
onds.
Engine speed : 1,400 - 2,800 rpm EM
B/FUEL SCHDL: 2.3 - 4.5 ms
Gear position : “D” or “2” range
PW/ST SIGNAL: OFF ' LE

- GAUTION:

Do not run vehicle at speeds greater than 80 km/h (50
MPH).
OR

1) Lift up vehicle.

2) Start engine and warm it up sufficiently. FE
3) Maintain the following conditions for at least 10 sec-
onds.
Engine speed  : 1,400 - 2,800 rpm AT
Intake : =53.3 to -33.3 kPa
manifold vacuum (-400 to -250 mmHg,
-15.75 to -9.84 inHg) [y
Gear position : “D” or “2” range
Voltage between : Approximately 5V
ECM terminal & PD
and ground
4) Select “MODE 7” with GST. ”
CAUTION:
Do not run vehicle at speeds greater than 80 km/h {50
MPH). oR

1) Start engine and warm it up sufficiently.
2) Perform test drive for at least 10 seconds continuously R
under the following recommended condition.
Engine speed : 1,400 - 2,800 rpm
Intake : -53.3 to -33.3 kPa ST
manifold vacuum (-400 to -250 mmHg,
-15.75 to -9.84 inHg)
Gear position  : “D” or “2” range RS
Voltage between : Approximately 5V
ECM terminal @
and ground Bl
3) Stop the vehicle, turn.ignition switch “OFF”, wait at least
5 seconds and then turn “ON”. y
4) Perform “Diagnostic Test Mode II” (Self-diagnostic FA
results) with ECM.
CAUTION: EL
Do not run vehicle at speeds greater than 80 km/h (50
MPH).
Even though 1st trip DTC is not detected, perform the [5¢
above test drive at least one more time.
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TROUBLE DIAGNOSIS FOR DTC P0500
Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH EC‘VSS"‘O1
ON or START
| |
1 Refer to EL-POWER.
oA EESCE;K efe to. PO
. . Detectable line for DTC
— : Non-detectable line for DTC

Ww/B

w/B I‘C";TI‘MBII\IA’\TION

ETER
5 (SPEEDOMETER) (M24), (M25)

SPEEDOMETER —Zla-s

_EE_ __jl_ —_—
gaEH

2
[

g

@@
%)

%-@-%
88

W/L
T
B B
WL SB G/Y _é_ _é_
W77
] 20
VSP I :
ECM (ECCS CONTRCL VEHICLE
MODULE SPEED ‘]i’
) : SENSOR .

Refer to last page (Foldout page).

- 112]3]2 ~I5[6[7[8 1T2]e]4]5 k=" —Je|7]a[e[id]
(DED AN EEDEERL 131920@ 11]12[13l14{15]16[17]18]1 9f20j2122 1?4

—

101[102[103] [104[105
107[108/109) [110]111
113114 115] 116117

SEF269T
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ﬂ ECM EFCONNECTOE'
26

[@]

[TT2]3[a]/N5]6]7]
AENEEEEEL

SEFD51S

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A J
CHECK INPUT SIGNAL CIRCUIT. NGk Check the following.
1. Turn ignition switch “OFF", "| @ Hamess connectors
2. Disconnect ECM harness connector (m3z), (F23)
and combination meter harness con- ® Harness for open or
nector. short between ECM and
3. Check harness continuity between ECM combination meter
terminal @ and meter terminal Gp. If NG, repair open circuit or
Continuity should exist. short to ground or short to
If OK, check harness for short to power in harness or con-
ground and short to power. nectors.
OK
r
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

h 4

OK

r

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

Troubte is not fixed.

y

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

A

INSPECTION END

EC-255

Check the following.

® Harness connectors
M),

& Hamess for open or
short between combina-
tion meter and vehicle
speed sensor

If NG, repair harness or

connectors.

Check vehicle speed sen-

sor and its circuit,

Refer to EL section.

@l

A

El7

LG

FE

TF

FD

FA

RS

1)

FIA

405



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

Engine speed

h 4

Camshatt position sensor

Amount of intake air

Y

Mass air flow sensor

Engine coolant temperature

h 4

Engine coolant temperature sensor

Start signal
Ignition switch »

Throtile position

h 4

Throttle positicn sensor
ECM

(ECCS

Park/Neutral position control
module)

IACV-AAC valve

Y

Park/Neutral posiﬁon switch

h 4

Air conditioner operation

Y

Air conditioner swiich

- - i Power steering load signal
Power steering cil pressure switch >

Battery voltage

A4

Battery

X Vehicle speed
Vehicle speed sensor >

Ambient air temperature

Y

Ambient air temperature swiich

This system automatically controls engine idle speed to a specified level. ldle speed is controlled through fine
- adjustment of the amount of air which bypasses the throttle valve via IACV-AAC valve. The IACV-AAC valve
repeats ON/OFF operation according to the signal sent from the ECM. The camshaft position sensor detects
the actual engine speed and sends a signal to the ECM. The ECM then controls the ON/OFF time of the
IACV-AAC valve so that engine speed coincides with the target value memorized in ECM. The target engine
speed is the lowest speed at which the engine can operate steadily. The optimum value stored in the ECM is
determined by taking into consideration various engine conditions, such as during warm up, deceleration, and

engine load (air conditioner and power steering).

COMPONENT DESCRIPTION

IACV-AAC valve

The IACV-AAC valve is moved by ON/OFF pulses from the ECM.
The longer the ON pulse, the greater the amount of air that will flow
through the valve. The more air that flows through the valve, the
higher the idle speed.

Air

SEF040E|

406 EC-256




TROUBLE DIAGNOSIS FOR DTC P0505

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE Gl
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION B2
" At concitoner swichs “OFFr |/ 10-20%
| . =
IAGV-AACHY e Shift lever: “N” =
e No-load 2,000 rpm -
LG
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground}.
TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR (DC Voltage) EE
8-11V
W AT
[Engine is running.] (Warm-up condition) :g. N
idle speed 0 F
PD
55 OR IACV-AAC valve
5-8V
(V) oo LDt FA
[Engine is running.] (Warm-up condition) fg
Engine speed is 2,000 rpm O A
IESEREE i
0 SEF8TIT oR
ON BOARD DIAGNOSIS LOGIC 8T
Diagnostic
o Check ltems
Troubl\llctaJ Code Malfunction is detected when .... (Possible Cause) B
P0OR05 A} The IACV-AAC valve does not operate properly. # Harness or connectors
0205 {The IACV-AAC valve circuit is open.) BT
® IACV-AAC valve
B)'"fHé'iKé\}IAAE'Géi&é'&aé;'ﬁai'aﬁé&'a'ié";3}'5;5&'{,;1 ............. o
(The IACV-AAC valve circuit is shorted.) HA
IACV-AAC valve
e
BX
407
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4 MONITOR ¥ NOFAIL []

CMPSsRPM(POS)

Crpm

RECORD

SEF888T

% MONITOR  vr NoFaL []

CMPS=RPM(POS)
COOLAN TEMP/S

750rpm
85°C

RECORD

SEFB8TT)

408

Idle Air Control Valve {IACV) — Auxiliary Air
Control {AAC) Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If DTC cannot be
confirmed, perform “Procedure for malfunction B”.

Procedure for malfunction A

AL
B

3)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

Wait at least 2 seconds.
OR

@ 3

Turn ignition switch “ON” and wait at least 2 seconds.

Select “MODE 7" with GST.
OR

& 3

3)

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

Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

Procedure for malfunction B

B 3

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

3) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.
4) Start engine and run it for at least 1 minute at idle
speed.
OR
@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine again and run it for at least 1 minute at idle
speed.
4) 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 again and run it for at feast 1 minute at idle
speed.
4) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
5) Perform “Diagnostic Test Mode |l (Self-diagnostic

results)” with ECM.
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Idle Air Control Valve (IACV) — Auxiliary Air
Control {AAC) Valve (Cont’d)

IGNITION SWITCH - _ €]l
ON or START EC AACN 01
|
! FUSE |Refer to "EL-POWER". :
% 108 [BLOCK WA
BN : Detectable line for DTC
I - — : Non-detectable line for DTC
(L] _ EM
BW
| e
B/W
Gz
F23
BiN
BAY
rlil_l
Biw F101 AT
B/W TE
(KN
ey
PO
]
OR [FA

OR
a
x
I BR
OR ST
[Ts=11
AAC
RS
ECM (ECCS CONTROL MODULE) T
Refer 1o last page (Foldout page). HiA,
'
‘il lz]s 4\
R Nale|7]8/p AL
112131415 6718|191
1 164171181 21[22123]2
NEEREEEE 0
1ot]10zf103] {104]105]108 1]2]3
sorogli0a] [110[ 1110z ﬂﬂﬂ

[11]13
16

afrialiis| [rief117 114 iE

SEFQ09R
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TROUBLE DIAGNOSIS FOR DTC P0505

|~ EGRC-BPT valve7—
/ / =

IACV-AAC valve

harness COQnector

SEFQ07S

AE A

il

SEF0545

8]
HE O HE

[ ecm |o|connecTanr]| (12
99
SEFO56S

HE ®

SEF0578

Idle Air Control Valve (IACV) —

Control (AAC) Valve (Cont’'d)
DIAGNOSTIC PROCEDURE

Auxiliary Air

INSPECTION START
;
CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. | » Harness connectors
2. Disconnect IAGV-AAC valve harness . '
connector. ® Harmess connectors
3. Turn ignition switch “ON". (F23), (waz)
4. Check voltage between terminal @ and e 10A fuse
ground with CONSULT or tester. ® Harness for open or short
Voltage: Battery voltage between JACV-AAC valve
OK harness connector and
fuse
If NG, repair harness or
connectors.
B v
CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Discennect ECM harness connector. | « Harness connectors
2. Check harness continuity between ECM {(Fs),
terminal @3 and terminal @ . & Harness for open or short
Continuity should exist. between IACV-AAC valve
If OK, check harness for short to ground and ECM
and short to power. If NG, repair open circuit or
BK short to ground or short to
power in harness or con-
nectors.
NG

CHECK COMPONENT

hd

{IACV-AAC valve).
Refer to “COMPONENT INSPECTION"
below.

OK

Y

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

¢ Trouble is not fixed.

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

v

INSPECTION END

COMPONENT INSPECTION
IACV-AAC valve

Replace IAGV-AAC valve.

Disconnect IACV-AAC valve harness connector.

e Check [ACV-AAC valve resistance.
Resistance:
Approximately 10Q [at 25°C (77°F)]
e Check plunger for seizing or sticking.
e Check for broken spring.
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Throttle position switch
buitt into throttle
position sensor

Il

=08

=~ 4

Closed Throttle Position Switch

COMPONENT DESCRIPTION

&l

A closed throttle position switch and wide open throttle position
switch are built into the throttie position sensor unit. The wide open
throttle position switch is used only for A/T control.
When the throttle valve is in the closed position, the closed throttle

position switch sends a voltage signal to the ECM. The ECM only

uses this signal to open or close the EVAP canister purge control E[Y)
valve when the throttle position sensor is malfunctioning.

A

SEF402Q LS
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
i itch: Throttle valve: Idle position ON fE
cLSD THUP sw | ® Ignrtlf)n switch: ON p EE
(Engine stopped) Throttle valve: Slightly open OFF
ECM TERMINALS AND REFERENCE VALUE AT
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER- WIRE DATA "
IT
MINAL COLOR ITEM CONDITION (DG Voltage)
NO. PD
Ignition switch "ON”| (Warm-up condition) BATTERY VOLTAGE :
11 -
Throttle position switch Accelerator pedal released ( 14V} EA
27 ORW -
{Closed position) [ignition switch “ON"|
Approximately OV
Accelerator pedal depressed
ON BOARD DIAGNOSIS LOGIC
BR
Diagnostic Trouble - Check ltems
Code No. Malfunction is detected when .... (Possible Cause) -
PO510 e Battery voitage from the closed throttle position e Harness or connectors _
0203 switch is sent to ECM with the throttle valve (The closed throttle position switch circuit is
opened. shorted.) @g
o Closed thrattle positicn switch
FA
EL
24
411
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¥r MONITOR

VHCL SPEED SE
THRTL POS SEN

v NOFAIL I:I

70km'h
23V

| RECORD | -

SEF895T

&)

I Ecm

o connEcToR]| »ﬁ

>

23

IEY,

@

)

SEF828T|

412

Closed Throttle Position Switch (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON".
Select “DATA MONITOR™ mode with CONSULT.
Start engine again and wait at least 5 seconds.
Maintain the following conditions for at least 5 seconds.
Gear position : Suitable gear position
VHCL SPEED SE: More than 4 km/h (2 MPH)
THRTL POS SEN: More than 2V
CAUTION:
Do not run vehicle at speeds greater than 80 km/h (50
MPH).

OR
Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON”.
Start engine again and wait at least 5 seconds.
Maintain the following conditions for at least 5 seconds.
Gear position : Suitable gear position
Vehicle speeds : More than 4 km/h (2 MPH)
Voltage between: More than 2V
ECM terminal @3 ‘
and ground
CAUTION:
Do not run vehicle at speeds greater than 80 km/h (50
MPH}).
6) Select “MODE 7” with GST.

OR

Start engine and warm it up sufficiently.

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

Turn ignition switch “ON”.

Start engine again and wait at least 5 seconds.

Maintain the following conditions for at least 5 seconds.

Gear position : Suitable gear position

Vehicle speeds : More than 4 km/h (2 MPH)

Voltage between: More than 2V

ECM terminal &3

and ground

CAUTION:

Do not run vehicle at speeds greater than 80 km/h (50

MPH).

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

7) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.
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Closed Throttle Position Switch (Cont’d)

IGNITION SWITCH
ON or START

1pA | BLOCK
{(J/B)

1
4
Iw
W
7

EJ
B.
B
b

B
5

L1

EC-TP/SW-01

1 FUSE |Refer to EL-POWER.

ERaEN : Dotactable line for DTC
w———: Non-detectable line for OTC

THROTTLE

POSITION

SWITCH

(CLOSED THRORRLE POSITION
SWITCH AND WIDE OPEN
THROTTLE POSITION SWITCH)

OAMW
(&l
IDLE oM (eces
CONTROL
MODULE)
Refer to last page (Foldout page).
= 1]2]3]4]sk— —=s[7]8]9]i0}
GEB tifr2fiafiaftslrefi 7 ez palaizd

101f102fi03] [ro4f10s]106] [112]3]

ro7foaios] [rre[imifnz Eﬂﬂ O
Hal14|115) [118]117]118 (EWTIEE
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SEF289T

@l

MA

EM

LG

FE

iz

PO

FA

B

ST

RS

BT

A

Bl
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Throttle positicn
switch harness
connector
SEF664R
DISCONNECT
= N
Glzle) | 5
€
o
SEF405Q
B m DISCONNECT ?ﬁﬁ
H.S. 18
5=
ECM CONNECTOR (@]5[63
27
SEF883T]

414

Closed Throttle Position Switch (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Refer to “"COMPONENT INSPECTION"
on next page.

0K

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

¢ Trouble is not fixed.

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

Reconnect ECM harness connector and

retest,
|

INSPECTION END

EC-264

CHECK POWER SUPPLY. NG._ Check the following.
1. Turn ignition switch “OFF”. | e Harness connectors
2. Disconnect throttle position switch har- M2,
ness connector. ® 10A fuse
3. Turn ignition switch “ON". ® Harness for open or
4. Check voltage between terminal & and short between throttie
engine ground with CONSULT or tester. position switch and fuse
Voltage: Battery voltage If NG, repair harness or
oK connectors.
B8] y
CHECK INPUT SIGNAL CIRCUIT. NGL Repair harness or connec-
1. Turn ignition switch “OFF™. 7| tors.
2. Digsconnect ECM harness connector.
3. Check harness continuity between ECM
terminal @ and terminal @ .
Continuity should exist.
If OK, check harness for shori to
ground and short to power.
¢ OK
ADJUST THROTTLE POSITION SWITCH.
Perform BASIC INSPECTION, EC-74.
‘LOK
CHECK COMPONENT NG_ Replace throttle position
{Closed throttle position switch). ] switch.




TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)

DISCONNECT E f“\\ COMPONENT INSPECTION
S. > ¥ { Closed throttle position switch Gl
Throttle position R . L.
switch harness 1. Start engine and warm it up sufficiently.
- connector_ 2. Turn ignition switch “OFF”.
3. Disconnect throttle position switch harness connector. Iy
4. Check continuity between terminals ® and @ while opening
throttle valve manually.
@ Throttle valve conditions Continuity ]
o \fadia@ sn?gud - Completely closed Yos
77> SErBeAT Partially open or completely open No LG
If NG, replace throttle position switch.
FE
AT
TF
PO
FA
Bl
BR
8T
RS
BT
[,
ElN
By
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A/T Control

COMPONENT DESCRIPTION
These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/

deceleration.
Voltage signals are exchanged between ECM and A/T control unit.

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

TER- ‘
Mllll\gT\L cg:.%% ITEM CONDITION (DCD\’;(‘)T“”; o
[Ignition switch “ON"|
24 PU/W | A/T signal No. 1 [Engine Fry running.f 6 -8V
ldle speed
[ignition switch "ON”|
29 P/B AT signal No. 2 [Engine is running.] 6.8y
I_ Idle speed
30 P AST signal No. 3 |Jgnition switch “ON"—| ov

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ftem
Troubie Malfunction is detected when ... )
(Possible Cause)
Code No.
PO600 . . . ® Harness or connectors
t volt fi
¢ ECM receives incorrect voltage from A/T control unit (The circuit between ECM and A/T control unit is open
continuously.
: or shorted.)

* This DTC can be detected only by “DATA MONITOR (AUTO TRIG)” with CONSULT.

DIAGNOSTIC TROUBLE CODE CONFIRMATION

$ MONITOR v NoFaiL [] PROCEDURE
CMPS-RPM(POS)  1500rpm 1) Turn ignition switch “ON”,
. 2) Select “DATA MONITOR"” mode with CONSULT.

3) Start engine, and race more than 1,000 rpm once, then
wait at least 40 seconds.

l RECORD |

SEF889T

T O OVERALL FUNCTION CHECK
Ej] 1@; 3‘, Use this procedure to check the overall function of the A/T control.
P During this check, a DTC might not be confirmed.
[j ECM |9 CONNECToﬂ 1) Turn ignition switch “ON".
24 29 2) Start engine.
3) Check voltage between
ECM terminal @ and ground.

ECM terminal @ and ground.
Voltage: Approximately 7V

AEC558

416 EC-266
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A/T Control (Cont’d)

AT CONTROL UNIT (103 €l
. : Detectable fine for DTC A
E |D_T2| DT2 —  Non-detectable line for DTC MA
[ ] 38| Q]
PUW P/B P EM
LG
FE
PUMW P/B T P
"""""" 11
gt~ g o AT
PU/W P/ P
TF
2
(=4
PUMW P/ P
=1 [l o]l
DT DT2 DT3 BR
ST
EGM {ECGCS CONTROL MCDULE]
RS
B
Tz[3[Cal4]=]8]7
glapoilid1a141 51 @ i HA
mfoefcafod esfoelo o] [1]213]415]6]7 E] BEEREDEZE) S HEE EL
i i i R R ) EE R A A El B E R 2 e 2 P e A PT ER °
D2
101[192[103] [104{105]108] 38[39
1077108{109] [r10fr11]112 % [a2]as] 122
113]n4fs| [11ef117]11a 4a[s0

MEC958B8

EC-267 alr



TROUBLE DIAGNOSIS FOR DTC P0600

View with instrument lower cover
rd

Lower stéering
calumn cover

A/T control unit

ARZAAN

SEFQ085

A/T Control (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

r--CHECK INPUT SIGNAL CIRCUIT.

Check harness continuity between ECM
terminal @ and ground, ECM terminal @
and ground, ECM terminal G and ground.
Continuity should not exist.

If OK, check harness for short to ground
and short to power.

T
[[ a1 cun_Jof conneCToR]|

—— OISCONNECT
M4 e

OK

r

12 11 10

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

Trouble is not fixed.

A

Check ECM pin terminals and A/T control
unit pin terminals for damage and check
the connection of ECM harness connector.
Reconnect ECM harness connector and
refest.

4

INSPECTION END

een T GonnETTaR]| R:
29 28 30 DSEONNEET
ﬂ
I |
= SEF156P
E_ @ DISCONNECT
A& &
ECM__|O| CONNECTOR]
24, 29, 30
e
SEF873T

418

EC-268

Y

B
'_CHECK INPUT SIGNAL CIRCUIT. NG; Check the following.
1. Turn ignition switch “OFF”. "] ® Harness connectors
2. Disconnect ECM harness connector GHOND)]
and A/T control unit harness connector. ¢ Harness for open or
3. Check harness continuity between ECM short between ECM and
terminal & and terminal G, ECM ter- AT control unit
minal & and terminal G, ECM terminal if NG, repair hamess or
@) and terminai 3. connectors.
Continuity should exist.
OK
E )
NG

Check the harness for
open or short between
ECM and A/T contrat unit.
It NG, repair open circuit or
short to ground or short to
power in harness.




TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module al

COMPONENT DESCRIPTION

The ECM consists of a microcomputer, diagnostic test mode MA
selector, and connectors for signal input and output and for power *
supply. The unit controls the engine.

L
SEC220B ﬂ:@
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble . Check ltem
Codo No. Malfunction is detected when .... (Possible Cause)
P0605 e ECM calculation function is malfunctioning. e ECM EE
0301 (ECCS control module)
AT
=
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR ¥ NOFALL [] PROCEDURE EB)
CMPSRPM(POS) 750rpm 1) Turn ignition switch “ON".
: 2) Select "DATA MONITOR” mode with CONSULT. BA
3) Start engine.
4} Run engine for at least 2 seconds at idle speed.
— ——OR A
) 1} Turn ignition switch “ON”.
2) Start engine. _
3) Run engine for at least 2 seconds at idle speed.
I RECORD SEF886T] 4) Select “Mode 77 with GST. el
OR
1) Turn ignition switch “ON". ST
2) Start engine and wait at least 2 seconds.

3} Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”, RIS
4} Perform “Diagnostic Test Mode [I” (Self-diagnostic '
results) with ECM.

EC-269 - 419
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Engine Control Module (ECM)-ECCS Control
Module (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

1} Turn ignition switch “ON".
2) Select “"SELF DIAG RESULTS”
mode with CONSULT.
3) Touch “ERASE".
OR
@ 1) Turn ignition switch “ON".
=" 2} Select MODE 4 with GST.
3} Touch “ERASE".
OR
1) Turn ignition swilch “ON".
2) Erase the Diagnostic Test Mode
I {Self-diagnostic results)
memory. Refer to EC-47.

Y

PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.

See previous page.

v

Is the 1st trip DTC PO605 (0301) dis- Yes | Replace ECM.

Y

played again?
i No

INSPECTION END

420 EC-270
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Neutral position switch

SEF0093)

Park/Neutral Position Switch
COMPONENT DESCRIPTION

When the gear position is “P” or “N”, park/neutral position switch

is “ON”.

ECM detects the position because the continuity of the line (the }MA

“ON” signal) exists.
ECM receives signals from park position switch.

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

MONITOR ITEM CONDITION SPECIFICATION
Shiit lever: “P” or “N” ON EE
P/N POSI SW e Ignition switch: ON
Except above CFF
i
ECM TERMINALS AND REFERENCE VALUE AT
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER" | wire DATA L
MINAL COLOR ITEM CONDITION (DG Vottage)
NO. PD
[Ignition switch "ON"}
Approximately 0OV
Gear position is “N" or “P" BA
22 L/B Inhibitor switch
[Ignition switch “ON”|
Approximately 5V
Except the above gear position [R/8
ON BOARD DIAGNOSIS LOGIC
BR
Diagnastic Check Items
Trouble Code Malfunction is detected when ..., {Possible Cause)
No. S'ﬂ“
PO705 & The signal of the park/neutral position switch is not e Harness or connectors
1003 changed in the process of engine starting and driving. {a. {The neutral position switch or inhibitor switch circuit
is open or shorted.) B
b. (The circuit between ECM and A/T control unit is
open or shorted.)
® Inhibitor switch B
& A/T control unit el
FA
ElL
22X
421

EC-271
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CMPSsRPM(POS)
VHCL SPEED SE

¥r MONITOR  ¥r NOFAIL D

2400rpm
75km/h

[ RECORD

|-

SEF896T|

422

Park/Neutral Position Switch (Cont’'d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

® 2

3)
4)
9)

Start engine and warm it up sufficiently.

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

Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.

Start engine again and maintain the following conditions

for at least 1 minute.

Engine speed : 1,600 - 2,650 rpm

Gear position : “D” range

VHCL SPEED SE: 7(()) km/h ~ 80 km/h (43 - 50 MPH)
R

Start engine and warm it up-sufficiently.
Turn ignition switch “OFF” and wait at {east 5 seconds.
Turn ignition switch “ON”.
Start engine again and maintain the foliowing conditions
for at least 1 minute.
Engine speed: 1,600 - 2,650 rpm
Gear position: “D” range
Vehicle speed: 70 km/h - 80 km/h (43 - 50 MPH)
Select “MODE 7" with GST.

OR

6)

Start engine and warm it up sufficiently.

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

Start engine again and maintain the following conditions
for at least 1 minute.

Engine speed: 1,600 - 2,650 rpm

Gear position: “D” range

Vehicle speed: 70 km/h - 80 km/h {43 - 50 MPH)

- Stop the vehicle, turn ignition switch “"OFF”, wait at least

5 seconds and then turn "ON".
Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-272
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Park/Neutral Paosition Switch (Cont’d)

ECM (ECCS CONTROL EC-PNP/SW-01
NEUT
—LL?‘-%-I_' N : Detectabls line for DTG
UB e ; Non-detectable line for DTC MA
v
UB =
@ED)
Bl |
I LG
LB
@
AT
TF
I = Y/B -D Next page
Y/B LB P
T7_TeT
& & INEHQE\I(TOR [/,
é 9” qﬂ E56

@ = o Ee———
25
29

Sfl
B B B
o=l l RS
A i
E41 E13
BT
Refer to last page {Foldout page}.
D=E . ¢D HA
5|7 11213|C=]4]5 .
3|6 EN i B [ T
BR
ELL
101[102fioa| [roefios]08 112]3 e ,H@X
107}108f108] [110f114]112 .E-EE 10| 8 a2
1131144115 |116|117]115 Emmmmt?r 49

MECS598

EC-273 423
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Park/Neutral Position Switch (Cont’d)

EC-PNP/SW-02

IGNITION SWITCH
BATTERY ON or START
I |
! FUSE 1 FUSE |Referto EL-POWER.
g 754 |BLOCK 10 JBLOCK
2]
: :
(15 |laauy
Preceding W/R
page @YIB— ﬁ
G/R Y/
|I i || || 4 ||
o JVFAEIT.IENG s : Detectable line for DTC
é f RELAY = : Non-detectable line for OTC
(Ez0)
[1ER A
LG Y
To SMART W/R
ENTHANCE{—-I -
CONTROL | EER]
UNIT .
w/R
)
P 1
® |INHIBITOR
A 2 SWITCH
) N D&
J S ol d
fl
¥
G |
— =i
Refer to last page (Foldout page).
DN ED)
- D,
3
1]1213]4]s == R AR
ELMED e @
5] = v 11{12J1 31 4]15)1.6{1 7}1 8]1 olool2n A
MECS608
424 EC-274
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View with protector removed

.

Inhibitor switch

\ harness connector

SEF897T)

E] .
Cd & @) 24

CASCCHNNECT

€&

5 a@m
| A
[Q]
SEF838T
DIBCONHECT &
A& &
1}z
7
[3]6]

J ]

SEFB99T)

Park/Neutral Position Switch (Cont’'d)

DIAGNOSTIC PROCEDURE

Inhibitor switch

INSPECTION START

CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect inhikitor switch hamess con- | ® Hamess connectors
nector. €D}
2. Turn ignition switch “ON". _ & 10A fuse
3. Check voltage between terminal @ and # Harness for open or short
ground with CONSULT or tester. between inhibitor switch
Voltage: Battery voltage and fuse
OK ¥ NG, repair harness or
connectors.
B v AT
CHECK OUTPUT SIGNAL CIRCUIT-I. NG | Check the following.
1. Turn ignition switch “OFF". "| ® Hamess connectors
2. Disconnect park/neutral position relay D} TF
~harness connector. ¢ Harness connectors
3. Check harness continuity between relay D, (D
terminal (O and inhibitor switch terminal ® Theit warning refay (With =0
@. anti-theft system;
Continuity should exist. e Harness for open or short
If OK, check harness for short to ground between inhibitor switch A
and short to power. and inhibitor relay
OK If NG, repair open circuit or .
short to ground or short to RA
power in harness or con-
nectors.
B
+
CHECK GROUND CIRCUIT. NG | Check the following. ST
1. Check harness continuity between termi- "| ® Hamness for open or short
nals @, @ and body ground. between inhibitor relay
Continuity should exisl. and body ground RS
If OK, check harness for short o ground If NG, repair open circuit or
and short to power. short to ground or short to
OK power in harness or con- BT
l nectors.
® HA
EL
()4
425
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Park/Neutral Position Switch (Cont’d)

= : ®
EHSCOMMECT @ ENSCONNECT
A& 5L B
il g D]
O -
I[_ecm |22|C°N”E°T°ﬂ| CHECK INPUT SIGNAL CIRGUIT. NG [ Check the following.
1. Disconnect ECM harness connector. "| ® Harness connectors
2. Check harness continuity between ECM oy, (B1)
@ terminal @ and terminal ® . ® Harness for open or short
Continuity should exist. between ECM and inhibi-
If OK, check hamess for short to ground tor relay
SEF900T| and short to power. If NG, repair open circuit or
OK short to ground or short to
power in harness or con-
nectars.
v
CHECK COMPONENT NG_ Replace inhibitor switch.
| {Inhibitor switch). "
Refer to AT section.
OK
v
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
Trouble is not fixed.
v
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.
¥
INSPECTION END
426 EC-276




TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

@l
SYSTEM DESCRIPTION
Camshaft position sensor Engine speed > (M2
— : Start signal ECM EM
Ignition switch > :
’ (ECCS MAP/BARO
control »| switch solenoid Le
— Throttle position module) valve
Throttle position sensor >
- Vehicle speed
Vehicle speed sensor >
Fi&
This system allows the absolute pressure sensor to Solenoid Conditions AT
monitor either ambient barometric pressure  or - ———— ,
intake manifold pressure. The MAP/BARO switch * Immediately after turning ignition switch ON
solenoid valve switches between two passages by « More than 5 minut ‘”ﬂ the solanaid val TF
ON-OFF pulse signals from the ECM. (One passage nutes afierthe solenoid valve
. . . . shuts OFF.
is from the intake air duct, the other is from the
intak ifold.) Either ambient barometric pres- ON and PD
Intake manitold.) - : P * Throttle valve is shut or almost fully shut for
sure or intake manifold pressure is applied to the more than 1 second
absolute pressure sensor. and B
* Vehicle speed is less than 100 km/h (62 i
MPH).
RA
BR
COMPONENT DESCRIPTION
Abselute pressure sensor The MAP/BARO switch solenoid vaive switches its air flow pas-
From air duct f sage according to the voltage signal sent from the ECM. When ST
voltage is supplied from the ECM, the MAP/BARQO switch solencid
- turns “ON". Then, the absolute pressure sensor can monitor the s
Intake ambient barometric pressure. When voitage is not supplied from o
"I"a‘;’yﬂd the ECM, the MAP/BARO switch solenoid valve turns “OFF”. Then,
signal the sensor monitors intake manifold pressure. BT
SEF417Q) A
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. EL
MONITOR ITEM CONDITION SPECIFICATION
e Ignition switch: ON BARO [P
MAP/BARO SW/V . .
e Engine: After warming up idle {for 10 seconds after engine start) | MAP

EC-277 | 427



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Soilenoid Valve

(Cont’'d)

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
|lgnition switch “ON”] BATTERY VOLTAGE
Engine is not running. (11 -14V)
MAP/BARO switch sole-
%" | noidvaive
[: After engine warming up Approximately OV
Idte (for 10 seconds after engine start)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble
Code No.

Malfunction is detected when ....

Check ltems
(Passible Cause)

P1105
1302

* MAP/BARQO switch sclenoid valve receives the
voltage supplied though ECM does not supply the
voltage to the vaive.

+ There is little difference between MAP/BARQ
switch solenoid valve input voltage at ambient
barometric pressure and voltage at intake mani-
fold pressure.

Harness or connectors :
{MAP/BARO switch solenoid valve circuit is open
or shorted.)

Hoses

{Hoses are clogged or disconnected.)

Absolute pressure sensor

MAP/BARC swilch solenoid valve

Y¢ MONITOR

% NoFaL [] PROCEDURE

DIAGNOSTIC TROUBLE CODE CONFIRMATION

CMPSRPM(POS)
COOLAN TEMP/S

750rpm
85°C

| RECORD

SEF887T)

428

B 2

2)
3)

Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.
Start engine and let it idle.
Wait at least 15 seconds.

CR

&

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

Start engine and warm it up sufficiently.

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

Wait at least 15 seconds.

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

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

EC-278
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Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont'd)
@l
IGNITION SWITCH - -
ON or START EC SW/V 01 MA
|
! FUSE |Refer to EL-POWER.
% 10A, E!IFE?)CK
IR : Dotactable line for DTC i
- — w——— : Non-detectable line for DTC EMJ
14U
BW LS
L"I
el
BW
I ==
2
oo
é VALVE AT
o
G/OR TF
PD
G/OR FA
B or
>
G/OR@ R
G/OR B[=
r[J'g]_l
(Fz7)
G/OR @ ST
G/OR BS
|| 59 ]|
S0L CLT-I
ECM (ECCS CONTROL MODULE} A
Refer to last page {Foldout page).
@& o
e i12[3]4]5KA6[7]8][9fiq M10
B Ti[12]13]14]15]76[17[18
828
101[102f103] {104]105{108]
107]108]109] |110f111]112
113f114f11s] [1is]117]11g]
MEC9578
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Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARQ) Switch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

430

EC-280

¥
CHECK VACUUM SOURCE TO MAP/ NG | CHECK VAGUUM HOSE.
BARO SWITCH SOLENOID VALVE. "] Check vacuum hose for
1. Start engine and warm it up sufficiently. clogging, cracks or
2. Turn ignition switch “"OFF". improper connection.
From ‘Abs‘)'Ute 3. Connect the MAP/BARO switch sole- If NG, repair or replace the
air duct’ zéf;solim Vacuum noid valve and absolute pressure sen- hose.
] = gauge sor with a rubber tube that has vacuum
Three-way —t_| gauge. oK
connector & 4. Start engine.
o fA\H 5. Check the vacuun? pressure with I
o) vacuum gauge at idle speed.
@@ il Vacuum pressure: g:ECK INTAKE SYSTEM.
manifold Approx. -73.3 kPa E(?k the inlake systern
?fﬁ vacuum (-550 mmHg, -21.65 inHg, -10.63 for air leaks.
Mg SEF676T psi)
OK
E
B )
5 = —- NG :
Split CHECK HOSE BETWEEN ABSOLUTE » Repair or reconnect the
PRESSURE SENSOR AND MAP/BARO hose.
6) SWITCH SOLENOID VALVE,
) i Y, 1. Turn ignition switch "OFF".
Clogging "Q 2. Check hose for clogging, cracks or
improper connection.
—_—=_
j) Improper connection OK OK (with }
. {without /2 }
: SEF108L
CHECK POWER
SUPPLY AND
B acrivetesT B [ ‘ OUTPUT SIGNAL
MAP/BARO SWNV Baro i CIRCUIT.

1. Turn ignition
=—======= MONITOR :::3::::: switch “ON"™.
CKPS-RPM(POS) 737rpm )
MAP/BARD SWN BARD 2. Select MAP{,.
ABSOL PRES/SE 43V BARO SWA" in

“ACTIVE TEST”
NG mode with CON-
BARO MAP ’ SULT. ) i
Seranal 1 3. Touch “MAP
: and “BARO”
alternatively.
4. Check for oper-
ating sound.
,L OK
Y ®




TROUBLE DIAGNOSIS FOR DTC P1105

L

DESCONNECT

&

69

@c—:——J !

SEFS78T)|

ECM

DISCONNECT

€

& A€

O] CONNECTOR

59

[Q]

2]

SEF874T,|

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)
D l
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". "| ® Harness connectors
2. Disconnect MAP/BARC switch solenold G, CED
valve harness connector. o 10A fuse
3. Turn 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 NG, repair harness or
OK connectors.
y
CHECK OUTPUT SIGNAL CIRCUIT. NG} Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Discennect ECM harness connector. (B, (M)
3. Check harness continuity between ECM e Harness connectors
terminal & and terminal (O with CON- .
SULT or tester. ® Harness for open or
Continuity should exist. short between MAP/
It OK, check harness for short to BARGO switch solenoid
ground and short to power. valve and ECM
if NG, repair open circuit or
OK short to ground or short to
power in harness cr con-
nectors.
®
¥ l
CHECK COMPONENT NG_; Replace absolute pressure
{Absolute pressure sensor). Sensor.
Refer to “COMPONENT INSPECTION” of
“TROUBLE DIAGNOSIS FOR DTC
PO105", EC-112.
OK
A
NG

CHECK COMPONENT

{MAP/BARO switch solenoid valve).
Refer to “COMPONENT INSPECTION”
cn next page.

hd

CK
4

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

i Trouble is not fixed.

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

h 4

INSPECTION END

EC-281

Replace MAP/BARO
switch solenoid valve.

MA

BV

LG

RS

B

HA
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B activetesT B [

MAP/BARO SW/V MAP
s==-==== MONITOR ========
CKPSeRPM(POS) 737rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3v

[ BARC |NEIIITEM =& |

N acTiveTEST B 1

MAP/BARO SWN Baro
==—===== MONITOR ===z=z==x==
CKPS*RPM(POS}) 737ipm
MAP/BARO SW/V BARD
ABSOL PRES/SE 4.3V

MAP

’ SEF4410Q)

BATTERY

MEC4888

432

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)

COMPONENT INSPECTION
MAP/BARO switch solenoid valve

® 2

3.

Start engine and warm it up sufficiently.

Perform “MAP/BARO SW/V” in "ACTIVE TEST” mode

with CONSULT.

Check the following.

¢ When “MAP” is selected, "ABSOL PRES/SE” indi-
cates approximately 1.3V.

o When “BARO” is selected, “ABSOL PRES/SE” indi-
cates approximately 4.3V.

If NG, replace solenoid valve.

& 2

OR
Remove MAP/BARQO switch solenoid valve.
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 solencid valve.

EC-282



TROUBLE DIAGNOSIS FOR DTC P1320

Light
emitting
diode

Phecto diode

Rotor head

Ignition Signal
- Sealed COMPONENT DESCRIPTION

Ignition coil & power transistor

The ignition signal from the ECM is sent to the power transistor. [MA
The power transistor switches on and off the ignition coil primary
circuit. As the primary circuit is turned on and off, the proper high

Ignition coil | vOltage is induced in the coil secondary circuit. =V
with power
transistor

SEF398R L@

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

MCNITOR ITEM CONDITION SPECIFICATION
IGNITION SW e Ignition switch: ON — OFF — ON ON -5 OFF — ON EE
ECM TERMINALS AND REFERENCE VALUE AT
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER-
WIRE DATA TF
ITEM CNDITION
MINAL COLOR ¢ © {DC Voltage)
NO.
0.9v ED)
|Engine is running.| A
[_ Idle speed T T
1 W/B Ignition signal
IEngine is running. |
Engine speed is 2,000 rpm N
" 20ms’ R
— " SEF187T
8.7V BT
Mr— : —
4
(Engine is running.| (Warm-up condition) 23 10k [l
Idle speed 0
L
WG anition check "~ SEF188T
2 niticn checl
9 Approximately 13V P4
e
- - — 404L. L L0 LBl e )
[Engine is running.| 20 L L L UG Tl
Engine speed is 2,000 rpm. L R s A
T SEF189T
433

EC-283



TROUBLE DIAGNOSIS FOR DTC P1320

ON BOARD DIAGNOSIS LOGIC

Ignition Signal (Cont’d)

Diagnostic
Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Passible Cause)

P1320
oz2e1

e The ignition signal in the primary circuit is not sent to | ® Hamess or connectors
ECM during engine cranking or running.

(The ignition primary circuit is epen or shorted.)
® Power transistor unit.
® Resistor
e Camshaft position sensor
¢ Camshaft posftion senser circuit

y¢ MONITOR

CMP3-RPM(POS}

¥z NO FAIL D

750rpm

l

RECORD

SEFB8ET)

434

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Iif both DTC P0340 (0101) and P1320 (0201) are dis-
played, perform TROUBLE DIAGNOSIS FOR DTC P0340
first. Refer to EC-205.

Note:

1)
2)
3)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine. (If engine does not run, turn ignition switch
to “START” for at least 5 seconds.)
OR

1)
2)

3)

Turn ignition switch “ON”.
Start engine. (If engine does not run, turn ignition switch
to “START” for at least 5 seconds.)
Select MODE 7 with GST.
OR

1)
2)

3)

4)

Turn ignition switch “ON",

Start engine. (If engine does not run, turn ignition switch
to “START” for at least 5 seconds.)

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

Perform “Diagnostic Test Mode II” (Self-diagnostic
results} with ECM.

EC-284



TROUBLE DIAGNOSIS FOR DTC P1320

BATTERY

40A

Ignition Signal (Cont’d)

Refer ta EL-POWER.

IGNITION
SWITCH

EC-IGN/SG-01

Emm : Detectabie line for DTC
= Non-detectable line for DTG

MA

0

hamsfwsfw—. FE
F2 'y
Al AT
POWER
E%*:'LT'ON TRANSISTOR
DISTRIBUTOR - TE
GAHGD)
J
PD
[E KA ]
L W/B B
I oA
L B/W
21l 2]l oy
HESISTOR 1 |conpensen
Fig T
L) I B3
WG H
|—| | - ST
.
WiG W/EB Bl B B
SPARK =1l - FE%%S n RS
PLUG IGNCK IGN ] CoNTROL @
MODULE) L
E— — — —_— — e = = T‘
________________ Refer to last page (Foldout page).
BEE 5] r (o< ] : — ) HA
e [[2] @® 1 GEEREDE GIOED | F1g ,
W GY | GY oY | w
b e e e e o e e o -l EL
11z2[3|C=al4]5]6]7 @
FENGRIEEEEL Gy
IO
1otficfioa] f104]105]105 39
107]10e 00| [r10]111[112 23
1a[naliis] [ns|n7]1s 50
SEF273T
435
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

) DIAGNOSTIC PROCEDURE
2 =
? INSPECTION START
'{iCDnds:lser —
Power transistor
HQS'StO harness connecior i Yes
== X Turn ignition switch “OFF”, and restart M
NV engine. )
Is engine running?
%lgnition/éoil =~ _ No
Nﬁmess connector .
\ 6\\%\/5/\ SEF012s| | CHECK POWER SUPPLY. NG; Check the following.
1. Turn ignition switch “OFF". ® Harness connectors
2. Disconnect ignition coil harness con- (Fz2),
= DISCONNECT nector, e Harness connectors
' 3. Turn ignition switch “ON". D, GED
_ I.S. 4. Check voitage between terminal @ and & Harness for open or
"‘B ground with CONSULT or tester. short between ignition
Voltage: Battery voltage coil and ignition switch
If NG, repair harness or
— OK connectors.
7Ty NG . '
(‘En CHECK GROUND CIRCUIT. ,| Repair harness or connec-
A = 1. Turn ignition switch “OFF”. tors.
accegsl | 2. Disconnect power transistor harness
connector.
=y 3. Check harness continuity between ter-
B
e PASTONREST _ minal & and engine ground.
K Continuity should exist.
- If OK, check harness for short to
Gﬁm ground and short to power.
el OK
[
_ CHECK INPUT SIGNAL CIRCUIT. NG; Repair harness or connec-
L=y 1. Disconnect ECM harness connector. tors.
‘lﬂa; L 2. Check harness continuity between ECM
s - terminal (1) and power transistor termi-
AEC699 nal @.
Continuity should exist.
If OK, check harness for shert to
DISCONNECT T s ground and short to power.
M€ AE %
\ 4
ECM __ |°,CONNECTOR]
L |1,_ l CHECK COMPONENTS NG.; Replace malfunctioning
{Ignition coil, power transistor). component(s).
Refer to “COMPONENT INSPECTION”,
EC-288.
OK
md y
Disconnect and reconnect harness con-
AECTOY | negtors 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,

INSPECTION END

436 EC-286
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D
AE @

[Q]

ki

SEF0B0S

@ DFSCOMNECT

A& &
ECM I ’GONNECTOR"

| ®

DISCONNECT

€

0
TS.

.

SEF0613)

Ignition Signal (Cont’d)
®

s

CHECK INPUT SIGNAL CIRCUIT.

1. Stop engine.

2. Disconnect Ignition coil harness con-
nector. '

3. Strip tape covering resistor and con-
denser.

4, Disconnect resistor harness connector.

. Disconnect ECM hamess connector.

6. Chack hamess continuity between igni-
tion coil terminal @ and resistor termi-
nal & , resistor terminal () and ECM
terminal @ .
Continuity should exist.
If OK, ¢heck harness for short to
ground and short to power.

o]

NG

OK

A 4

.| Repair harness or connec-
tors.

CHECK COMPONENTS

{Resistor).

Refer to “COMPONENT INSPECTION"
on next page.

NG

OK

y

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

Trouble is not fixed.

Y

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

y

" INSPECTION END

EC-287

Replace resistor.

A

Bl

LG

FIE

AT

PL

AN

RS

BT

A

Bl
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DISCOMHECT

SEFQ138

&,

[2]

Coil tower metal tip

SEF0143

it

DISCONMECT

SEF0155

DISCONMECT

438

SEF658T,

Ignition Signal (Cont'd)
COMPONENT INSPECTION

Ignition coil

1. Disconnect ignition ¢oil harness connector.
2. Check resistance as shown in the figure.

Resistance [at 25°C {(77°F)]
05-1.0Q

Terminal
@ - @ (Primary coil}
@ - @ (Secondary coil}

Approximately 12 k&2

For checking secondary coil, remove distributor cap and mea-
sure resistance between coil tower metal tip @ and terminal

@.

If NG, replace distributor assembly as a unit.

Power transistor

1. Disconnect camshaft position sensor & power transistor har-
ness connector and ignition coil harness connector.

2. Check power transistor resistance between terminais @ and

® .

Terminals Resistance Result
Except 0Q2 OK
@ and
0Q NG

If NG, repiace distributor assembly.

Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals @ and @ .
Resistance: Approximately 2.2 k<2 [at 25°C (77°F)]

If NG, replace resistor.

EC-288



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) .
COMPONENT DESCRIPTION
The crankshaft position sensor (OBD) is located on the transmis-
sion housing facing the gear teeth {cogs) of the flywheel or drive WIA
plate. It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth ]
cause the gap with the sensor to change.
seresen| 1€ changing gap causes the magnetic field near the sensor to ¢
change. _ o L
/ Foar healed oxyadd densor thuaen(j[;Oesthe changing magnetic field, the voltage from the sensor
/% The ECM receives the voltage signal and detects the fluctuation of
Crankshait posit}on sensor the. engine n_evoiution. .
=(0BD) X/ ; This sensor is not directly used to control the engine system. FE
< \)/ ~ \/ It is used only for the on board diagnosis of misfire.
pN
/\ < AT
/T 2\
. ransmission
Engine front d SEF997R, TF
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground). PO
TER-
WIRE DATA
MILI\(JDAL COLOR ITEM CONDITION (DC Voltage) FA
Approximately 1.4V BlA,
(V}
[Engine is running.] (Warm-up condition) : BR
Idie speed 0
Crankshalft position sensor SEF202T
53 L b
(OBD) Approximately 1.4V BS
v)
[Engine is running. | ; BT
Engine speed is 2,000 rpm 0
Sl HA
A éEFQUST
' EL
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trout;\l; Code Malfunction is detected when .... (Pg:s?!::; Ig;ze} D3¢
P1336 ® A chipping of the flywheel or drive plate gear tooth & Harness or connectors
0905 (cog) is detected by the ECM. & Crankshaft position sensor (OBD)
¢ Drive plate
439

EC-289



TROUBLE DIAGNOSIS FOR DTC P1336

% MONITOR ¢ NOFAIL [ ]

CMPS«RPM(FOS)

750rpm

RECORD

i

SEF886T)

440

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (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 for at least 2 minutes at idle
speed.
OR

@ "

2)

Start engine and run it for at least 2 minutes at idle
speed.
Select “MODE 77 with GST.

OR

@ Y

2)
3)

Start engine and run it for at least 2 minutes at idle
speed.

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

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

EC-290



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

@l
" |cRANKSHAFT EC-CKPS-01
Egggé;%h{oam
LA
a3 R,
L BAW EM
< ____I~
T T
| ] L@
I 1
[ t
| I
I I
che U L
L BW FE
F100
G- B
L BAY AT
~y____re—
I |
l I ™
| I
| ]
! f PD
| |
l !
: : "
L - i é%MECTOH
N ® 2y RA
=
R

= B =P To EC-TPS

o e
«

L

B B B
i 1 .

RGC/S GNL-A ®

L 1

F25 F20 &7
ECM (ECCS CONTROL MODULE)
HA
@- I1s1HE A. EL
\el6]7 Bj K1 K EREI A 2]2l2|212|

X

101102103 11043105{106
1071108{109( [110]111]112
13114115 116]117{118

MECO748.

EGC-291 a4l



TROUBLE DIAGNOSIS FOR DTC P1336

. V4
Rear heated oxygeﬁ gensor
~

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

///r%

Crankshait pOSItIOﬂ sensor

INSPECTION START

k4

Transmlssmn

Engme front SEF997R

DISUDNNECT W DISCONNECT
H.S. EB]

[ Ecm__[elconnEecTonj|

B :
| =

CHECK SHIELD CIRCUIT.
1. Turn ignition switch “OFF”.
2. Loosen and retightén engine ground
SCrews.
3. Remove joint connector.
4, Check the following.
¢ Continuity between joint connector
terminal and ground
e Joint connector
(Refer to “HARNESS LAYOUT” in EL
section.)
Continuity should exist.
If OK, check harness for short to
ground and short to power. Then recon-
nect joint connector.

NG

Repair harness or connec-
tors.

442

OK
AEC740 i
D‘ J— '_CHECK INPUT SIGNAL CIRCUIT. NG_; Check the following.
@@ 1. Disconnect crankshaft position sensor & Harness connecters
TS (OBD) and ECM harness connectors. ), (7
2. Check continuity between ECM terminal # Harness for open or
& and terminal @ . short between ECM and
‘ Continuity should exist. crankshaft position sen-
P If OK, check harness for short to sor (OBD)
! ground and short to power. If NG, repair open circuit or
OK short to ground or short to
= power in harness or con-
nectors.
AEC747
B y

CHECK GROUND CIRCUIT.

1. Reconnect ECM harness connectors.

2. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG

OK

A

Loosen and retighten the fixing bolt of the
crankshaft position sensor (OBD). Then
retest.

X Trouble is not fixed.

.| Check the following.

® Harness connectors
0, (Fs)

® Harness for open or
short between crankshaft
position sensor {OBD)
and ECM

If NG, repair open circuit or

shont to ground or short to

power in harness or con-

nectors.

CHECK COMPONENT
[Crankshaft position sensor (OBD}].
Refer to “COMPONENT INSPECTION"

on next page.

NG

¥ OK
@

EC-292

.| Replace crankshaft posi-

tion senser (OBD).




TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

® @

l

Disconnect and reconnect harness con- A
nectors in the circuit. Then retest.
Trouble is not fixed. ) . =

h 4

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

Trouble is not fixed.

L 4

Visually check for chipping flywheel or NG | Replace the flywheel or FE
drive plate gear tocth (cog). " drive plate.
OK _ AT
b 4
INSPECTION END -
F
COMPONENT INSPECTION
Crankshaft position sensor (OBD) PD
1. Discennect crankshaft position sensor (OBD) harness connec-
tor. FA
2. Loosen the fixing bolt of the sensor.
3. Remove the sensor. ‘
4. Visually check the senscr for chipping.
BR
SEF960N
5. Check resistance as shown in the figure. ST
Resistance: Approximately 166.5 - 203.5Q
™ [at 20°C (68°F)]
g | .
_ Bl
—
o - HA
~ SEF151P
EL
B

EC-293 443



TROUBLE DIAGNOSIS FOR DTC P1400

and EVAP

To intake f
air flow

To EGR valve
canister

Vacuum
signal

SEF240FE

EGRC-Solenoid Valve
COMPONENT DESCRIPTION

The EGRC-solenoid vaive responds to signals from the ECM.
When the ECM sends an ON {ground) signal, the coil in the sole-
noid valve is energized. A plunger will then move to cut the vacuum
signal from the throttle body to the EGR valve.

When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EGR valve.

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

SPECIFICATICN

MONITOR ITEM CONDITION
e Engine: After warming up Idle ON
® Air conditioner switch: “OFF”

EGRC SOLV e Shift lever: "N” Engine speed: Revving from 1,500 |

o Nodoad

to 4,000 rpm

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

TER-
WIRE DATA
ITEM NDITION
MINAL COLCR co © {DC Voltage)
NO.
|Eng|'ne is running.| {Warm-up condition)
0-07V
Idle speed
103 uw EGRC-sclenoid valve
[Engine Ts running.] (Warm-up condition) BATTERY VOLTAGE
{11 - 14v)
Engine speed is above 2,000 rpm
ON BOARD DIAGNOSIS LOGIC
Diagnostic
oo Check ltems
Trouble Code Malfunction is detected when .... (Possible Cause)
No.
P1400 o The improper voltage signal is sent to ECM through | ® Harness or connectors
1005 EGRC-solenoid valve. {The EGRC-solenoid valve circuit is open cr sharted.)
¢ EGRGC-solenoid valve

EC-294



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

= ) 5
N /il.%\[:’i; 2 i/ PROCEDURE ' . B a
Za L, N/ / 1) Start engine and warm it up sufficiently.
ass " ﬂow ( U EGRC.solenoid 2) Turn ignition switch “OFF” and wait at least 5 seconds.
N sensor ANA valve — 3) Turn ignition switch “ON". e
e \% 4) Select “DATA MONITOR” with CONSULT. 1A
/ ﬁ( ¢"‘" 5) Maintain the following conditions for at least 5 seconds.
‘ Engine speed: 2,008 - 3,000 rpm M
,' { R ’
I g, /"-; N @ 1) Start engine and wait it up sufficiently.
/_/;///’ ) y SEF487T 2) Turn ignition switch “OFF” and wait at least 5 seconds. Le
3) Start engine again and maintain the following conditions
for at least 5 seconds.
% MONITOR ¢ NOFAL L[] Engine speed: 2,000 - 3,000 rpm EC
CMPS*RPM(PDS) 2500rpm 4) Select “MCDE 7” wiglRGST.

1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and walit at least 5 seconds.
3) Start engine again and maintain the following conditions
for at least 5 seconds. AT
Engine speed: 2,000 - 3,000 rpm
4) Turn ignition switch “OFF”, wait at least 5 seconds and
RECORD ISEF837T then turn “ON”. TE
5) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

PD

RS
5T

(A

EC-295 s
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EGRC-Solenoid Valve (Cont’'d)

IGNITION SWITCH EC'EG RCN '01

ON or START

! FUSE |Refer to EL-POWER.

104 {BLOCK
1] (J/B) N : Detectabie line for DTC
: o - Non-detectable line for DTC

M32

EGRC-
SOLENOID VALVE

pry
(=]
55

2] s = o[- [ 5T 2

m
[
)

EGM (ECCS CONTROL MODULE)

Reter to last page (Foldout page).

(€]
B

1]2]3]4]5 BTBQI10@
HEEPREREEREDNEZERZR

101]102]103] [104]105]106
107]108]109] [r10]111]112
13fi1af11s| Tis{r7]ne

SEF274T

EC-296
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P

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

EC-297

7
] /\ 3) INSPECTION START
- //— S (4.1 __ St } ) Gl
Mass air flow ( ETSD'E"G‘G l
—\sensor S valve
ZaeD “ III’ CHECK POWER SUPPLY. NG | Check the following. AR
1. Turn ignition switch “OFF”, ¢ Harmness conneciors
2. Disconnect EGRC-solenocid valve har- , (M32) &
," ness connector. ® 10A fuse
/ \ 3. Turn ignition switch “ON”. ® Harness for open or short
/ SEF487T 4, Check voltage between terminal @ and between EGRC-solenaid e
ground with CONSULT or tester. valve and fuse
Voltage: Battery voltage If NG, repair harness or
mscouusc‘r OK connectors.
SEE g )
i [ CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following. EE
1. Turn ignitton switch “OFF". ~| ® Harness for open or short
2. Disconnect ECM harness connector. between EGRC-solenoid
3. Check harness continuity between ECM valve and ECM AT
® terminal and terminal @) . % NG, repair open circuit or
= Continuity should exist. short to ground or short to
If OK, check harness for short to ground power in harness or con- =
SEFg75T
and short to power. nectors.
= - PD
thgd g = [ e CHECK COMPONENT NG | Replace EGRC-solenoid
15. HS. (EGRC-solenoid valve). "1 valve.
i3 2o o] conneoTonl] Refer to “COMPONENT INSPECTION BA
103 on next page.
CK
\d
B}:’ @ Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
BR
SEF876T| v Trouble is not fixed.
Cheack ECM pin terminals for damage and
check the connection of ECM harness con- ST
nector. Reconnect ECM harness connector
and retest.
RS
‘
INSPECTION END -
3T
A,
=L,
DX
447
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EGRC-Solenoid Valve (Cont’d)

COMPONENT INSPECTION

EGRC-solenoid valve
Check air passage continuity.

® m Air passage Air passage
f Condition continuity continiity
BATTERY between & and between @ and (&
12V direct current supply
between terminals @ Yes No
AEC919 and @
No supply No Yes

If NG, replace solenoid valve.

EC-298



TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element

EGR Temperature Sensor

é / COMPONENT DESCRIPTION &l
The EGR temperature sensor detects temperature changes in the
EGR passage way. When the EGR valve opens, hot exhaust gases
Tightening nut flow, and the temperature in the passage way changes. The EGR  [jj]/A
Casket temperature sensor is a thermistor that modifies a voltage signal
as Connector sent from the ECM. This modified signal then returns to the ECM
as an input signal. As the temperature increases, EGR temperature EM
sensor resistance decreases. This sensor is not used to control the
engine system.
SEFS99K] It is used only for the on board diagnosis. LG
{Reference data)
10,000
EGR temperature Voitage* Resistance EC
°C (°F) (V) (M)
0 (32} 4.81 7.9-97 =g
50 (122) 2.82 0.57 - 0.70 t
1
000 100 (212) 0.8 0.08 - 0.10
o *: These data are reference values and are measured between ECM terminal AT
= @ (EGR temperature sensor) and ECM terminal @ (ECCS ground).
3 When EGR system is operating.
% 100 Voltage: 0 - 1.5V TE
2
14
PD
10+
I (A
15 50 00 150 200 RA
{32 (122) (212)  (302)  {392)
Temperature °C (°F) IB}
ial
SEF5260
ON BOARD DIAGNOSIS LOGIC ST
Diagnostic Trouble Maltunction is detected when .... Ch?Ck ems
Code No. {Possible Cause)
P1401 A} An excessively low voltage from the EGR tem- | # Harness or connectors RS
0305 perature sensocr is sent to ECM even when (The EGR temperature sensor circuit is shorted.)
- engine coclant temperature is low. e EGR temperature sensor -~
o Malfunction of EGR function, EGRC-BPT valve or BT
EGRC-solenoid valve _
...................... A
B) An excessively high voltage from the EGR e Harness or connectors
temperature sensor is sent to ECM even when (The EGR temperature sensor circuit is open.)
engine coolant temperatura is high. ¢ EGR temperature sensor EL
e Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve
DX

EC-299
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TROUBLE DIAGNOSIS FOR DTC P1401

* MONITOR 4 NoFalL L[]
CMPSsRPM(POS) orpm
COOLANT TEMP/S  20°C

EGR TEMP SEN 4.3V

INT/A TEMP SE 2200

SEF903T]

Lift up the
EGR valve
by hand.

SEF360Q)

ﬁ@o@\w

Ot CONNECTOR

28 51 62
P

SEF390R

ECM

i

(0

€ QA

O CONNECTCR

62
_q
P O

ECM

SEF391R

450

EGR Temperature Sensor (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR tem-
perature sensor. During this check, a 1st trip DTC might not be

confirmed.

Procedure for malfunction A and B

B "

2)

Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.

Confirm that engine coolant temperature and intake air

temperature are lower than 40°C (104°F). (If necessary,

wait until the temperatures equal atmospheric tempera-

ture.)

Confirm that “EGR TEMP SEN” reading is between

3.45V and 5.0V.

Start engine and warm it up sufficiently.

Run engine at idle for at least 2 minutes.

Confirm that EGR valve is not lifting. f NG, go to

TROUBLE DIAGNOSES FOR DTC P0400 and P0402,

{See pages EC-211 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 DIAGNQOSES FOR

DTC P0400, P0402 and P1400, EC-211, 219 and 294.
OR

Turn ignition switch “ON".

Confirm that voltage between ECM terminals @, 69
and ground are more than 2.72V. (If necessary, wait
until engine coolant temperature and intake air tem-
perature equal atmospheric temperature.)

Confirm that voltage between ECM terminal @ and
ground 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-211 and 219).

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.

If step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0400, P0402 and P1400, (See pages EC-211,
219 and 294).

EC-300



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)
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TROUBLE DIAGNOSIS FOR DTC P1401
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EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK POWER SUPPLY. NG‘ Repair harness or connec-
1. Disconnect EGR temperature sensor | tors,
harness connector.
2. Turn ignition switch “ON".
3. .Check voltage between terminal 3 and
ground with CONSULT or tester.
Voltage: Approximately 5V
B CK
v
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF", | ® Harness connectors
2. Check harness continuity between termi- (23) , (Wa2)
nal @ and engine ground. ® Harness for open or short
Continuity should exist. between ECM and EGR
If OK, check harness for short to ground temperature sensor
or short to power, ® Harness for open or short
between A/T control unit
OK and EGR temperature
sensor
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nector.
\d
NG

CHECK COMPONENT

(EGR temperature sensor).

Refer to “COMPONENT INSPECTION”
below.

OK
Y

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

+ Trouble is not fixed.

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

hd

INSPECTION END

EC-302

Replace EGR temperature
sensor.




TROUBLE DIAGNOSIS FOR DTC P1401
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EGR Temperature Sensor (Cont’'d)
COMPONENT INSPECTION

EGR temperature sensor &l
Check resistance change and resistance value.
(Reference data) 172N
EGR temperature Voltage Resistance
°C (°F) (V) (M<2) BN
0 (32) 4.81 7.9-97
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10 LS
If NG, replace EGR temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cul valve bypass valve are
installed in paralle! on the EVAP purge line between the fuel tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnaesis,
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

EVAP conirol system pressure sensor:
Vacuum cut valve bypass valve @%

EVAP canister
purge control
solenoid vaive

s

EVAP canister

EVAP
canister

. Fuel tank Vacuum
cut valve

EVAP canister
vent centrol \é
valve

purge control valve% \
EVAP canister

purge volume

control valve SEF944S

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

MONITOR ITEM

CONDITION

SPECIFICATION

VC/V BYPASS/V

& [gnition switch: ON

OFF

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

TER-
WIRE DATA
MI:II\(;AL COLOR ITEM CONDITION (DC Vokage)

Vacuum cut vaive bypass

BATTERY VOLTAGE

I i 1 i n
17 G/R valve lgmtlon switch "ON | (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check ltems
Malfunct t hen .... .
Code No. alfunction is detected when (Possible Cause)
P1441 A) An improper voltage signal is sent to ECM ¢ Hamess or connectors
0801 through vacuum cut valve bypass valve. {The vacuum cut valve bypass valve circuit is
open or shorted.)
* Vacuum cut valve bypass vaive
B) Vacuum cut valve bypass valve does not operate | ® Vacuum cut vaive bypass valve
properly. & Vacuum cut valve
e Bypass hoses for clogging
e EVAP controi system pressure sensor
454 EC-304




TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE \

Perform “Procedure for malfunction A"’ first. If DTC cannot be Gl
confirmed, perform “OVERALL FUNCTION CHECK”, “Proce-

dure f Ifunction B”.
ure 10r mairu 1 RIA
El)
LG
Procedure for malfunction A
# MONTOR ¢ NoFAL [] ) ) Tum ignition switch “ON".
CMPSsRPM(POS)  750rpm 2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and wait at least 5 seconds.
OR EE
@ 1) Start engine and wait at least 5 seconds.
2) Select “MODE 7 with GST.
OR AT
1) Start engine and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”. TE
3) Perform “Diagnostic Test Mode [l (Self-diagnostic

| RECORD

SEF886T

results)” with ECM.

BR

OVERALL FUNCTION CHECK &7

Procedure for malfunction B

1} Remove vacuum cut valve and vacuum cut valve bypass valve RS
as an assembly. b

2) Apply vacuum to port & and check that there is no suction
from port ®. BT

BATTERY 3) Apply vacuum to port 8 and check that there is suction from

port (.

4) Blow air in port 8 and check that there is a resistance to flow HA
out of port @. '

5) Supply battery voltage to the terminal.

6) Blow air in port ® and check that air flows freely out of port g
®.

_ _ 7) Blow air in port ® and check that air flows freely out of port
Fuel tank side EVAP canister @ H@}X{

SEF530Q

EC-305 495



TROUBLE DIAGNOSIS FOR DTC P1441
- Vacuum Cut Valve Bypass Valve (Cont’d)

IGNITION SWITCH EC'BYPS/V‘O1

ON or START

Refar to EL-POWER.

{JB) M : Detectable line for DTC
; — : Non-detectable line for DTC

i
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|
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e
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1
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TROUBLE DIAGNOSIS FOR DTC P1441

A
When bracket bolt is removed —

SEF485T)
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Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE
Procedure for malfunction A

B
AE ) CAE

aD

[ Ecm — lolconnecTor)
17

[Q]

SEF734T)|

@l
INSPECTION START
A
Y
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “CFF". | ® Harness connectors EM
2. Disconnect vacuum cut valve bypass vz, :
valve harness connector. e Harness connectors
3. Turn ignition switch “"ON”. , LG
4. Check voltage between terminal @ and e 10A flse
ground with CONSULT or tester. # Harness for ocpen or short
Voltage: Battery voltage between vacuum cut
valve bypass valve and
OK fuse
If NG, repair harness or .
connectors. F&
B v
CHECK OUTPUT SIGNAL CIRCUIT. NG | check the following. AT
1. Turn ignition switch “OFF”. | ® Harness connectors
2. Disconnect ECM harness connector, (B1oy,
3. Check harness continuity between ECM ® Harness connectors TF
terminal and terminal @ . NED)
Continuity should exist. & Harness connectors
If OK, check harness for short to ground (Med) , (F27) ED)
and short to power. ® Harness for open or short
between vacuum cut
OK valve bypass valve and
ECM FA
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
L 4
CHECK COMPONENT NG_; Replace vacuum cut valve BR
{(Vacuum cut valve bypass valve). | bypass valve.
Refer to “COMPONENT INSPECTION” on
next page. S
OK
Y
Disconnect and reconnect harness connec- RS
tors in the circuit. Then retest.
: Trouble is not fixed. BT
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector (A
and retest.
A EL
INSPECTICN END
o
457

EC-307
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve (Cont’d)
DIAGNOSTIC PROCEDURE

Procedure for malfunction B

INSPECTION START

Y

Perform “OVERALL FUNCTION CHECK”, |OK | Check EVAP purge line
EC-305. hoses between EVAP can-
ister and fuel tank for clog-

Y

NG ging or disconnection.
k4
CHECK COMPONENT NG | Replace malfunctioning
{Vacuum cut valve, vacuum cut valve | parts.

bypass valve).
Refer to “COMPONENT INSPECTION”

below.
CK
A
Check bypass hoses for clogging. NG‘ Repair or replace hoses.
QK
h 4

Go to “TROUBLE DIAGNOSIS FOR DTG
P0450", “EVAP Control System Pressure
Sensor”, EC-247.

OK

¥

INSPECTION END

SEF351Q)

side

SEF3780Q

COMPONENT INSPECTION

Vacuum cut valve bypass valve
Check air passage continuity.

Air passage continuity

Condition between & and
12V direct current supply between terminals Yes
No supply : No

If NG, replace vacuum cut valve bypass valve.

Vacuum cut valve

Check vacuum cut valve as follows:
Plug port © and @ with fingers.

from port ®.

Apply@ vacuum to port B and check that there is suction from
ot ().
low air in port (® and check that there is a resistance to fiow

out of port ®.

Open port © and ©.

Apply vacuum to port & and check that there is no suction

L R

Biow air in port ® check that air fiows freely out of port ©.
Blow air in port 8 check that air flows freely out of port (D.

EC-308



TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve

SYSTEM DESCRIPTION

Engine speed

Y

Camshaft position sensor

Amount of intake air
Mass air flow sensor >

Engine coclant temperature

¥

Engine coolant temperature sen-
s0r

Start signai ECM
Ignition switch » (ECCS EVAP canister
control »| purge volume
module) controi valve
Throttle position

Y

Throttle position sensor

Density of oxygen in exhaust gas
(Mixture ratio feedback signal}

Y

Front heated oxygen sensor

Fuel temperature in fuel tank

h 4

Tank fuel temperature sensor

Vehicle speed

Y

Vehicle speed sensor

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass pas-
sage in the EVAP canister purge volume control valve changes to control the flow rate. A built-in step motor
moves the valve in steps corresponding to the ECM output pulses. The opening of the valve varies for opti-
mum engine control. The optimum value stored in the ECM is determined by considering various engine con-
ditions. When the engine is operating, the flow rate of fuel vapor from the EVAP canister is regulated as the

air flow changes.

COMPONENT DESCRIPTION

The EVAP canister purge volume control valve uses a step motor
to controi the flow rate of fuel vapor from the EVAP canister. This
motor has four winding phases. It operates according to the output
pulse signal of the ECM. Two windings are turned ON and OFF in
sequence. Each time an ON pulse is issued, the valve opens or
closes, changing the flow rate. When no change in the flow rate is
needed, the ECM does not issue the puise signal. A certain volt-
age signal is issued so that the valve remains at that particular

opening.

SEF249P)

MA

EM

LG

[FE

AT

P
P2
BR

ST
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TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

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

MONITOR ITEM CONDITION SPECIFICATION

Idle 0 step

¢ Engine: After warming up
Vehicle running

e Ajr conditioner switch “"OFF” _
{Shift lever “1")

PURG VOL C/V

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

TER-
WIRE : DATA
MINAL COLOR ITEM CONDITION (OC Voltage)
NO.
IEngine is running.]
[tgnition switch “OFF"] 0- 1V
For a few seconds after turning ignition switch
4 L/B ECCS relay (Self-shutoff} “OFF"
(Ignition switch “OFF”|
I_ BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
56 B/W
Power supply for ECM [Ignition switch “ON"| EﬁTTF::/Y VOLTAGE
61 B/W (11 - 14v)
Engine is running. BATTE
113 | BW Current return | ! 1 ?/Y VOLTAGE
ldle speed (11 -14V)
5 L EVAP canister purge vol- | [Engine is running.| g,;«'lp'l"‘é\;{:;TVOLTAGE
6 VL ume control valve |_ Idle speed (11 - 14V)
16 | WiB EVAP canister purge vol- | |ENgine is running.| g/;\%df;‘\;\?rVOLTAGE
17 R/G ume control valve |_ Idle speed (11 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when .... (Possible Cause)
P1445 A) An improper voltage signal is sent to ECM ® Harness or connectors
1008 through the valve. {The vaive circuit is open or shorted.)

& EVAP canister purge volume control valve

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

B) The canister purge flow is detected during the o EVAP control system pressure sensor
specified driving conditions, even when EVAP e EVAP canister purge volume control valve (The
canister purge volume control valve is completely valve is stuck open.}
closed. ¢ EVAP canister purge control valve

' e Hoses

{Hoses are connected incorrectly.}

460 EC-310



TROUBLE DIAGNOSIS FOR DTC P1445

% MONITOR  vr NoFaIL [
CMPSeRPM{POS) 750rpm
COOILAN TEMP/S 85°C
| RECORD |
SEFB42T]
s MONITOR Yr NO FAIL D
CMPS«RPM{POS) 2000rpm
VHCL SPEED 5E 60km/h
COOLAN TEMF/S 85°C
RECORD ]
SEF843T)

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) Lift up drive wheels.

2) Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.
3) Start engine and let it idle for at least 90 seconds.
~ 4) Move selector/gearshift tever to “1” range.

5) Race engine from idie to 2,000 o 3,000 rpm more than

10 times.
OR

Lift up drive wheels.
2} Start engine and let it idle for at least 90 seconds.
3) Move selector/gearshift lever to “1” range.

4) Race engine from idle to 2,000 to 3,000 rpm more than

10 times.
5) Select “MODE 7” with GST.
OR

Lift up drive wheels.
2) Start engine and let it idle for at least 90 seconds.
3) Move selector/gearshift lever to “1” range.

4} Race engine from idle to 2,000 to 3,000 rpm more than

10 times.

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

then turn “ON”,
6) Perform Diagnostic Test
results) with ECM.

Mode I

Procedure for malfunction B
1) Lift up vehicle.
= 2) Start engine and warm it up sufficiently.
3} Select “DATA MONITOR" mode with CONSULT.
4) Check coolant temperature.
COOLAN TEMP/S: 40 - 100°C (104 - 212°F)

5) Turn ignition switch “OFF” and wait at least 5 seconds.
6) Turn ignition switch “ON” and wait at least 15 seconds.

7) Restart engine and let it idie for at least 80 seconds.

8) 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 - 3,000 rpm

COOLAN TEMP/S: 40 - 100°C (104 - 212°F)

NOTE:

e Hold the accelerator pedal as steady as possible during

driving in steps 8.

e |f the driving conditions are not satisfied in steps 8, restart

the procedure.
o |t is better that the fuel level is low.

EC-311
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TROUBLE DIAGNOSIS FOR DTC P1445

CALC LOAD
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

OR

&

9)

NOTE:
Hold the accelerator pedal as steady as possible during

driving in steps 8.

If the driving conditions are not satisfied in steps 8, restart
the procedure.

It is better that the fuel level is low.

Lift up vehicle.

Start engine and warm it up sufficiently.

Select “"MODE 1” with GST.

Check coolant temperature.

Coolant temperature: 40 - 100°C (104 - 212°F)

Be sure that water temperature does not exceed 100°C.
It it becomes higher than 100°C, cool down the engine
and perform the procedure again from the beginning.
Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON" and wait at least 15 seconds.
Restart engine and let it idle for at least 80 seconds.
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 - 3,000 rpm

Coolant temperature: 40 - 100°C (104 - 212°F)
Select “MODE 7” with GST.

OR

1)
2}
3)

8)
9)

Lift up vehicle.

Start engine and warm it up sufficiently.

Check voltage between ECM terminal & and ground
Voltage: