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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

DTC*s
ltems Reference
(CONSULT screen terms) | CONSULT ECM*1 page
GS8T2

Unable to access ECM — — EC-99
*COOLANT T SEN/CIRC Po125 0908 EC-161
ABSL PRES SEN/CIRC PO105 0803 EC-130
ABS/TGS C/U SIGNAL — 0107 EC-498
ABS/TCS C/U SIGNAL —_ 0207 EC-498
A/T 1ST GR FNCTN PO731 1103 AT-96

A/T 2ND GR FNCTN PO732 1104 AT-101
AT 3RD GR FNCTN P0O733 1105 AT-106
A/T 4TH GR FNCTN P0734 1106 AT-111
AT COMM LINE POG00 0504 EC-381
A/T DIAG COMM LINE P1605 0804 EC-381
AT TCC S/ FNCTN Po744 167 AT-123
AlIR TEMP SEN/CIRC PO110 0401 EC-139
ATF TEMP SEN/CIRC PO710 1208 AT-86

CAM POS SEN {PHASE) PO340 o101 EC-311
CLOSED LOOP-B1 P1148 0307 EC-408
CLOSED LOOP-B2 P1168 0308 £C-408
CLOSED TP SW/CIRC POS10 0203 EC-376
COOLANT T SEN/CIRC PO115 0103 EC-145
(CRF;:T; POS SEN P1335 0407 EC-422
CRANK P/S {POS) COG P13386 0905 EC-428
CRANK POS SEN (POS) PO335 0802 EC-304
CYL 1 MISFIRE P0O301 0608 EC-295
CYL 2 MISFIRE P0302 0807 EC-285
CYL 3 MISFIRE PC303 D606 EC-295
CYL 4 MISFIRE PO304 0605 EC-295
CYL 5 MISFIRE PO305 0604 EC-295
CYL 6 MISFIRE PO306 0603 EC-295
ECM P0B05 (301 EC-384
EEM-ABS/TCS COMM . 0404 EC-501
EGR SYSTEM PO400 0302 EC-316
EGR SYSTEM P1402 0514 EC-441
EGR TEMP SEN/CIRC P1401 0305 EC-435
EGR VOL CON/V CIR P0403 0515 EC-325
ENGINE SPEED SIG PO725 1207 AT-93

E\JC’)ANP PURG FLOW/ P1447 citi EC-471
EVAPQ SYS PRES SEN P0450 0704 EC-359
EVAP SMALL LEAK P0440 0705 EC-338
EVAP SMALL LEAK P1440 0213 EC-449
FR 02 SE HEATER-B1 PO1356 0901 EC-204
FR Q2 SE HEATER-B2 PO155 001 EC-204
FRONT 02 SENSOR-B1 P0O130 0503 EC-166
FRONT O2 SENSOR-B1 P0O133 0409 EC-186
FRONT 02 SENSCR-B81 PO132 0410 EC-180
FRONT O2 SENSQOR-B1 P0O131 0411 EC-174
FRONT Oz SENSOR-B1 P0O134 0412 EC-196
FRONT 02 SENSOR-B2 P0153 Q413 EC-1B6

DTC*8
Iterns Reference
{(CONSULT scraen terms) | CONSULT ECM*1 page
GgsT2

FRONT 02 SENSOR-B2 PO152 0414 EC-180
FRONT O2 SENSOR-B2 PO151 0415 EC-174
FRONT G2 SENSOR-B2 PO150 0303 EC-166
FRONT O2 SENSOR-B2 P0154 0509 EC-198
FUEL SYS LEAN/BK1 PO171 0115 EC-279
FUEL SYS LEAN/BK2 Poi74 0210 EC-279
FUEL SYS RICH/BK1 PO172 0114 EC-285
FUEL SYS RICH/BKZ PG175 0209 EC-285
FUEL TEMP SEN/CIRC PO180 0402 EC-291
JACV/AAC VLV/CIRC P0505 0205 EC-369
[GN SIGNAL-PRIMARY P1320 0201 EC-415
PNP SW/CIRC PQ705 1101 AT-82
KNOCK SEN/GIRCUIT F0325 0304 EC-300
L/PRESS SOL/CIRG PO745 1205 AT-13C
MAF SEN/CIRCUIT=3 P3100 ¢102 eC-122
MAP/BAR SW SOL/CIR F1105 1302 EC-386
MULTI CYL MISFIRE P0300 0701 EC-295
NATS MALFUNC — -— EC-€8
ﬁﬁﬁﬂ'g 'I%‘Igﬁ?gg’c NoDTC | Flashing's EC-64
OVERHEAT — 0208 EC-504
O/R CLTCH SOL/CIRC P1780 1203 AT-148
P-N POS SW/CIRCUIT P1706 1003 EC_-493
ggﬂ%\\ijLUME F1444 0214 EC-459
ggﬁi.\\jOLU ME: P0443 1068 EC-348
REAR O2 SENSOR PO137 0511 EC-242
REAR Q2 SENSOR PO140 0512 EC-263
REAR 02 SENSOR PQ129 0707 EC-256
REAR Q2 SENSOR PO138 0510 EC-249
REAR ©2 SENSOR-B1 PO137 0511 EC-210
REAR 02 SENSQR-B1 PO140 0512 EC-235
REAR 02 SENSOR-B1 PO139 0707 EC-227
REAR O2 SENSCR-B1 PC138 05610 EC-219
REAR Q2 SENSCR-B2 PG157 G314 EC-210
REAR 02 SENSOR-B2 PO158 0313 EC-219
REAR Q2 SENSOR-B2 PO159 o708 EC-227
REAR 02 SENSOR-B2 PO160 0315 EC-235
RR 02 SEN HEATER PO141 -0902 EC-274
RR 02 S5E HEATER-B1 PO141 0902 EC-268
RR 02 SE HEATER-BZ PO161 1002 EC-268
SFT SQL A/CIRC*3 PQ750 1108 AT-134
SFT SOL B/CIRC*3 PG755 1201 AT-138
SWL CON VC SW P1165 o112 EC-410
SWRL CONT S/v P1130 1004 EC-395
TCC SOLENOID/CIRC PO740 1204 AT-112
THRTL POS SEN/

CIRC*3 P0O120 0403 EC-150
TP SEN/CIRC A/T*3 P1705 1206 AT-142
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

DTC*6
ltems ST Reference
(CONSULT screen terms) | CON . page
GST2 ECM™
TW CATALYST 8YS PG420 0702 EC-334 ﬁ!]
TW CATALYST SYS-B1 P0420 0702 EC-331 g
TW CATALYST 3Y5-82 PQ430 0703 EC-331
VO CUTA BYPASS/HNY P1491 0311 EC-488 MA
VGV BYPASSN F1490 0801 EC-483
VEH SPD SEN/CIR AT*4 P0O720 1102 AT-80
VEH SPEED SEN/ =
CIRC*4 POS0O0 0104 EC-385
VENT CONTROL VALVE FP1446 0215 EC-466
VENT CONTROL VALVE P1448 0309 EC-477 ﬂ:u@
VENT CONTROL VALVE P0446 0803 EC-354

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

these numbers are controlled by NISSAN.
*2: These numbers are prescribad by SAE J2012,
*3: When the fail-safe operation occurs, the MIL illuminates. FE
*4; The MIL illuminates when both the “Revolution sensor sig- :

nal” and the “Vehicle speed sensor signal” meet the fail-

safe condition at the same time. €L
*5: When engine is runmning. Y
*6: 1st trip DTC No. is the same as DTC No.
NOTE: Regarding A32 models, “-B1” indicates right bank and

“-B2” indicates left bank, MT

(M4
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DIAGNOSTIC TROUBLE CODE INDEX

P NO. INDEX FOR DTC

Alphabetical & P No. Index for DTC (Cont’d)

DTC*8
Items Reference
C(é';_srszu ECM*1 | (CONSULT screen terms) page
— — Unable to access ECM EC-99
— — NATS MALFUNC EC-68
NO SELF-DIAGNOSTIC

Po000 0505 FAILURE INDICATED -
No DTG | Flashing's | Mo STLEDMGNOSTIC | pigy
PO100 0102 MAF SEN/CIRCUIT*3 EC-122
PO105 0803 ABSL PRES SEN/CIRC EC-130
PQO110 0401 AlIR TEMP SEN/CIRC EC-139
P0O115 0103 COOLANT T SEN/CIRC EC-145
PO120 0403 ET'RHC-IE—'!% POS SEN/ EC-150
PO125 0808 *COOLANT T SEN/CIRC EC-161
P0130 0503 FRONT 02 SENSOR-B1 EC-166
P0131 0411 FRONT 02 SENSOR-B1 EC-174
PO132 0410 FRONT Q2 SENSQR-B1 EC-180
PO133 0409 FRONT 02 SENSOR-B1 EC-186
PO134 0412 FRONT 02 SENSOR-B1 EC-196
P0135 0901 FR 02 SE HEATER-B1 EC-204
P0137 0511 REAR Oz SENSOR EC-242
P0137 0511 REAR 02 SENSOR-B1 EC-210
PQ138 0510 REAR 02 SENSOR EC-249
PD138 0510 REAR 2 SENSOQR-B1 EC-219
PO139 0707 REAR 02 SENSOR EC-256
PO139 0707 REAR 02 SENSQOR-B1 EC-227
PO140 0512 REAR 02 SENSQR EC-263
PO140 0512 REAR 02 SENSOR-B1 EC-235
PO141 0902 RR 02 SEN HEATER EC-274
PO141 0902 RR ©2 SE HEATER-BA EC-268
P0O150 0303 FRCNT 02 SENSOR-B2 EC-166
PO151 0415 FRONT O2 SENSOR-B2 EC-174
PQ162 0414 FRONT 02 SENSOR-B2 EC-180
PO153 0413 FRONT Q2 SENSOR-B2 EC-186
PQ154 0509 FRONT ©2 SENSOR-B2 EC-196
PD155 1001 FR 02 SE HEATER-B2 EC-204
PO1s7 0314 REAR Q2 SENSOR-B2 EC-210
P0158 0313 REAR 02 SENSOR-B2 EC-219
P0159 0708 REAR 02 SENSOR-B2 EC-227
PO1680 0315 REAR 02 SENSOR-B2 EC-235
Po161 1002 RR C2z SE HEATER-B2 EC-268
P0171 0115 FUEL SYS LEAN/BK1 EC-279
POt72 0114 FUEL SYS RICH/BK1 EC-285
PO174 0210 FUEL SYS LEAN/BK2 EC-279
P0O175 cz09 FUEL SYS RICH/BK2 EC-285
PO18G 0402 FUEL TEMP SEN/CIRC EC-281
PQ300 0701 MULTI CYL MISFIRE EC-295
PO301 0608 CYL 1 MISFIRE EC-295
P0O302 0607 CYL 2 MISFIRE EC-295
P0O303 0606 CYL 3 MISFIRE EC-205
PO304 0605 CYL 4 MISFIRE EC-285
PO305 CE04 CYL 5 MISFIRE EC-295
P03056 0603 CYL 6 MISFIRE EC-295

DTC"8
ltems Reference
CONSULT ECM*1 (CONSULT screen terms) page
GST*2
P0325 0304 KNOCK SEN/CIRCUIT EC-300
P0335 0802 CRANK PQS SEN (POS) EC-304
P0340 0101 CAM POS SEN (PHASE) EC-311
P0400 0302 EGR SYSTEM EC-316
PO403 0515 EGR VOL CON/V CIR EC-325
PO420 o702 TW CATALYST 5Y3 EC-334
P0420 0702 TW CATALYST SYS-B1 EC-331
P0430 G703 TW CATALYST 8YS-B2 EC-331
P0440 0705 EVAP SMALL LEAK EC-338
PURG VOLUME
P0443 1008 CONTV EC-348
P0446 0903 VENT CONTROL VALVE EC-354
Po450 0704 EVAP SYS PRES SEN EC-359
VEH SPEED SEN/
PO500 0104 CIRC*S4 EC-365
PO505 0205 IACV/AAC VLV/CIRC EC-369
PO510 0203 CLOSED TP SW/CIRC EC-376
PO6CO 0504 AT COMM LINE EC-381
F0B05 0301 ECM EC-384
PQO705 1101 PNP SW/CIRC AT-82
P0710 1208 ATF TEMP SEN/CIRC AT-86
POT20 1102 VEH SPD SEN/CIR AT"4 AT-80
PO725 1207 ENGINE SPEED SIG AT-33
PO731 1103 AT 18T GR FNCTN AT-96
PQ732 1104 AT 2ND GR FNCTN AT-101
PQ733 1105 A/T 3RD GR FNCTN AT-108
PO734 1108 A/T 4TH GR FNCTN AT-111
PO740 1204 TCC SOLENGID/CIRC AT-119
PO744 1107 A/T TCC 8/V FNCTN AT-123
P0745 1208 L/PRESS SOL/CIRC AT-130
PO750 1108 SFT SOL A/CIRC"3 AT-134
P0O755 1201 SFT SOL B/CIRC*3 AT-138
P1105 1302 MAP/BAR SW SCL/CIR EC-386
P1130 1004 SWHL CONT S/V EC-395
P1148 0307 CLOSED LOOP-B1 EC-408
P1165 0112 SWL CON VG SW EC-410
1168 0308 CLOSED LOQOP-B2 EC-408
P1320 0201 IGN SIGNAL-PRIMARY EC-415
P1335 0407 gqi‘?:l;',}; POS SEN EC-422
P1336 0905 CRANK F/S {FOS) COG EC-428
P1401 0305 EGR TEMP SEN/CIRC EC-435
P1402 0514 EGR SYSTEM EC-441
P1440 0213 EVAP SMALL LEAK EC-449
PURG VOLUME
P1444 0214 Cgl\l%\lo EC-459
P1446 0215 VENT CONTROL VALVE EC-466
EVAP PURG FLOW/
P1447 a111 MON V EC-471
P1448 0309 VENT CONTRCOL VALVE EC-477
P1490 0801 VC/V BYPASS/V EC-483
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DIAGNOSTIC TROUBLE CODE INDEX _
Alphabetical & P No. Index for DTC (Cont’d)

DTC*6
CONSULT items HReference
N (CONSULT screen terma) page
G8T2 ECM™
P1491 0311 VC CUT/V BYPASS/V EC-488 &l
P1805 0804 AT DIAG COMM LINE EC-381 =
P1705 1206 TP SEN/CIRC AT*3 AT-142
P1706 1003 P-N POS SW/CIRCUIT EC-493 MA
P1760 1203 O/R CLTCH SOL/CIRC AT-148
— 0107 ABS/TCS C/U SIGNAL EC-498
- . 0207 ABS/TCS C/U SIGNAL EC-498 E
_ 0404 ECM-ABS/TCS COMM EC-501
NG
— 0208 | OVERHEAT EC-504 LG

*1: In Diagnostic Test Mode |l (Seif-diagnostic resuits},
thase numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation occurs, the MIL illuminates.
*4: The MIL illuminates when both the “Revolution sensor sig- EE
nal” and the “Vehicle speed sensor signal” meet the fail-
safe condition at the same time.
*5: When engine is running.
*B: 1st trip OTC No. is the same as DTC No. @[L.
NQTE: Regarding A32 models, “-B1” indicates right bark and
“-B2” indicates left bank.

MT .

A

ST
RS
BT
R4
EL

I
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PRECAUTIONS AND PREPARATION

Special Service Tool

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

Tool number
(Kent-Moore No.) Description
Tool name
(J36471-A) Loosening or tightening front and rear heated
Front heated oxygen sensor oxygen sensors
wrench
Rear heated oxygen sensor
wrench \‘\ ]
NT379 ’3
Commercial Service Tools
Tool name 0 i
(Kent-Moore No.) eseriplion
Leak detector Locating EVAP leak
{J41418)
NT703
EVAP service port adapter Applying positive pressure through EVAP ser-
(J41413-0BD} vice port
NT704
Hose clipper Clamping the EVAP purge hose between the
fuel tfank and EVAP canister applied to DTG
P1440 [EVAP control system (EVAP small leak
positive pressura)]
NT720
Fuel filler cap adapter Checking fuel tank vacuum relief valve opening
pressure
NT653
Socket wrench Removing and installing engine coolant tem-
perature sensor
<+
19 mm
(0.75 in)
NT705
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlIR
BAG”’ and “SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System “AIR BAG” and “SEAT BELT PRE-TENSIONER”, used along with a seat
belt, help to reduce the risk or severity of injury to the driver and front passenger in a frontal collision. The
Supplementa! Restraint System consists of air bag madules (located in the center of the steering _wheel a!nd
on the instrument panel on the passenger side), seat belt pre-tensioners, a diagnosis sensor unit, warning
lamp, wiring harness and spiral cable.
In addition to the supplemental air bag modules for a frontal collision, the supplemental side air bag used along
with the seat belt helps to reduce the risk or severity of injury to the driver and front passenger in a side col-
lision. The supplemental side air bag consists of air bag modules (located in the outer side of front s_e_ats),
satellite sensor, diagnosis sensor unit (one of components of supplemental air bags for a frontal collision),
wiring harness, warning lamp (one of components of supplemental air bags for a frontal collision). 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 couid increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

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

o Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses (except “SEAT BELT PRE-TENSIONER” connector) can be
identified with yellow harness connector (and with yellow harness protector or yellow insulation
tape before the harness connectors).

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

The ECM has an on board diagnostic system. It will light up the malfunction indicator lamp (MIL} to warn the

driver of a malfunction causing emission deterioration.

CAUTION: _

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

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

e Certain systems and components, especially those related to OBD, may use a new type slide-
locking type harness connector. For description and how to disconnect, refer to EL section, “HAR-
NESS CONNECTOR™.

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

o Be sure to connect rubber tubes properly after the work. The misconnected or disconnected rub-
ber tube may cause the MIL to light up due to the maifunction of the EGR system or the fuel injec-
tion system, etc.

e Be sure to erase the unnecessary (already fixed) malfunction information in the ECM and TCM
(Transmission Control Module) before returning the vehicle to the customer.

EC-7

CL

MT

A

/A

BR

R
=

RS
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PRECAUTIONS AND PREPARATION

BATTERY

e Always use a 12 volt battery as powser
source,

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

ECCS PARTS HANDLING

Engine Fuel & Emission Control System

ECM

& Do not disassemble ECM.

e Do not turn dignosis mode selector
forcibly.

s If a battery terminal is disconnected,
the meamory will return to the ECM
value.

The ECM will now start to self-control

at il initial valug. Engine operation can

vary slightly when the tarminal is
disconnected. However, this is not an

indication of a problem. Do not replace

parts because of a slight variation.

e Handle mass air flow sensor carefully to

avoid damage.

® Do not disassemble mass air flow senhsor.

o Do not clean mass air flow sensor with

any type of detergent.
+ Do not disassemble 1ACV-AAC vaive.
# Even a slight leak in the air intake
system can cause serious problems.
® Do not shock or jar the camshaft
position sensor or crankshaft

position sensor..
»

WHEN STARTING

Do not depress accelerator pedal when
slarting.

Immediately after starting, do not rev up
engine unnecessarily.

Do not rev up engine just prior to
shutdown.

EC-8

WIRELESS EQUIPMENT

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

1) Keep the anlenna as far away as
possible from the ECM.

2) Keep the anenna feadar line more than
20 ¢m (7.9 in) away from the harness
of electronic controls.

Do not let therm run parallel for a long
distance.

3) Adjust the antsnna and feeder line so
that the standing-wave ratio ¢an be
kept smaller.

4) Ba sure to ground the radio to vehicle

FUEL PUMP

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

s Tighten fuel hose clamps to lhe
specified torque.

ECCS HARNESS HANDLING

e Securely connect ECCS harngss
connectors.

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

» Kesp ECCS harness at teast 10 cm (3.8
in.) away from adjacent harnesses to
prevent an ECCS system malfunction
due to receiving external noise,
degraded operation of ICs, slc.

* Keep ECCS parts and harnesses dry.

e Belfore removing parts, turn off ignition
switch and then disconnect baltery
ground cable.

SEF526PB



PRECAUTIONS AND PREPARATION

SEF288H

Loosened

Tightened

SEF3080

Bend Break

SEF291H
T T T
Perform ECM in-
put/output signa!)
inspection before
replacement.
(> 2 T OLD ONE
§ L) 4 A
Y 07 &
£ [ i
R v W,
/ N

MEF040D

N ‘ 7
SERVICE
— ENGINE —

, SOON |

’ SEF217U

Precautions

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

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

appears.
@ : 3 -5Nm (0.3 - 0.5 kg-m, 26 - 43 in-Ib)

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

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

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions prop-
erly or not. (See page EC-108.)

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

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

EC-9

A

=l

DX
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PRECAUTIONS AND PREPARATION

Precautions (Cont’d)

L ]
Battery
valtage
Shon\\
Solenoid valve
Circuit tester D.
SEF348N
Cylinder number and Bank layout .
Right bank (-B1*)
Left bank {-B2%)
Front
— Crankshaft pullay
*: CONSULT indication
SEF926U

184

When measuring ECM signals with a circuit tester, never

bring the two tester probes into contact. )
Accidental contact of probes will cause a short circuit and

damage the ECM power transistor.

Regarding model A32, “-B1” indicates the right bank and
“.B2" indicates the left bank as shown in the figure.

EC-10



ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Circuit Diagram

185
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram

FOR CALIFORNIA MODELS
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram (Cont’d)

EXCEPT FOR CALIFORNIA MODELS
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

EVAP canister purge volume o
control solenoid valve Throttle position sensor

. EVAP service port
Camshaft position sensor (FHASE)

Swirl control valve
IACV-AAC valve control vacuum check

Ignition coil (With power )
switch

transistor) and spark plug
Power steering oil (No. 1 ¢ylinder}

pressure switch
' Right bank
(Ban{-n
= \ 1Y
) & ANL@),

Swirl control valve
control solencid valve

v"’—

T Ty
|——\?

3

Mass air flow sensor
5 A

Crankshaft
position sensor
(REF)

Intake air temperature

Left bank seroar
(Bank-2) Pressure | apsolute
regulator| prassure EGR volume control
sensor valve
injector B
Swirl control Crankshaft position sensor

valve actuator

Ignition coil {With power Engine coalant temperature sensor
transistor) and spark

piug MAP/BARQO switch

solenoid valve

Knock sensor

SEF424W
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

(Cont’d)

=57

L3

NN
O\

NS 7=

N\

= RN P
b\ (ﬁ@ a“%‘i‘g\!’-’ IAGV-FICD

i iy '~ so:;nond valve
iy

@ i .A IAGV-AAC valve
AN Throttle position sensd%
| Y SEF425W

N

“ ] Throttle body-;

@('

II
=)

3 Tm }'A A

View with intake air duct removed

D .
I EGR voliume
-." control valve

';-ﬂ S }%ﬁ
Q’\‘!

)

SEF426

".
Crankshaft

i~

position sensor

L

rf\ JC_

|

SEF293P

b/ N

Crankshaft position

@ sensor (POS)¥

View with under cover removied

SEFS516PA

EC-15

189



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location
(Cont'd)

IACV AAC vaive

T~ harness connector {‘
Throﬂle body t‘

E hES
= [@
:k 1 Ei Service pi 7

View with center lower cover removed — _‘fljf_m\ f'[
SEF239QA View with fresh air hose removed SEF789U

Except for California models

l'%@%

Intake air temperature z‘& ‘ \\\"

SEensor harness connector

> ij},:lj' 4
J \\\ % \
/&\{ = - ’?-J%Hearfiated OTEH Sensor
) SEF393TB

-.\‘

\

View with intake air duct removed SEFazew
Rear heated oxygen sensor A\
(Leﬁ bank) '

MAP/BARC switch
solenoid valve

\

\
" /
I ’ Rear heated oxygen sensor
Absolute pressure sensor \ \\ (Right bank}
W / SEF429W / - SEF430W

190
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Engine Control Component Parts Location

(Cont’d)
ST el e £N N Y ;
Swirl control valve control . | S \ \ \ gVacuum ot valve
- Swirl control valve control bypass valve
- vacuum ChECh ) . vacuum check switch EVAP control system -
\\?@j— harlness connector pressure sensor ':;\‘ X >\ \\ @]
L \\\\‘\\\ N AT A ]
) &7
ATiw]
(ST A
Vv 28 4
. N,
EM
LG
SEF432

ST
BT

A

EC-17 191



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing
FOR CALIFORNIA MODELS

EVAP canister purge volume control solencid valve

EVAP service port
Fuel pressure regulator

Swirl control valve actuator

Absolute
pressure
Sensor

Vacuum
gallery C

Swirl control valve '\‘D

Yntral solenoid valve
Ve
o< % Q/

Z0)

One-way
valve

EVAP
canister

MAP/BARD

switch
solenoid
valve

Swirl control valve
control vacuum
check switch

=

vacuu

SEF138W

(D EVAP canister purge volume con- (® Vacuum gallery B to Vacuum gal- @ 3-way connector to Swirl control

trol solenocid valve to Intake mani- lery A valve actuator

fold collector 49 Fuel pressure regulator to Vacuum @ Vacuum gallery A to Vacuum gal-
@ Intake manifold collector to gallery A lery B

Vacuum gallery B @ Swirl control valve control solenoid @ Vacuum gallery A to Vacuum gal-
Vacuum gailery B to Air duct valve to 3-way connector lery B
@ Vacuum gallery B to Vacuum gal- @ MAP/BARO switch solencid valve @ 3-way connector to Swirl control

lery C to Vacuum gallery A valve control vacuum check switch
@ Vacuum gatlery C o Vacuum lank ® MAP/BARO switch solenoid valve @ MAP/BARO switch solenoid valve
g Vggﬂﬂm aaﬂle OCﬁg“gTe‘_JgaeW to Absolute pressure sensor to Vacuum gallery A _

valve gadlery y dd Swirl control valve control solencid @ Swirl control valve control solencid
One-way valve to Vacuum galiery B valve to Vacuum gallery A valve to Vacuum gallery A

Refer to “System Diagram”, EC-12, for vacuum control system.
Note: Do not use soapy water or any type of solvent while installing vacuum hoses or purge hoses.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing {(Cont’d)
EXCEPT FOR CALIFORNIA MODELS

EVAP canister purge velume control solencid valve

@l
[A
M)
LG
FE
Absolute pressure
sensor @ﬂ:
[T
I/
\f - AT
EVAP
canister
FA
MAP/BARD
switch )
. <0
solenoid
valve
Bl
ST
RS
BT
SEF139W
@ EVAP canister purge volume con- @ vacuum gallery B to Vacuum gal- @ Vacuum galiery B to Fuel pressure HA
trol solenoid valve to Intake mani- lery A regulator
fold coliector ® Vacuum gallery A to MARP/BAROQ Vacuum gallery B to Vacuum gal-
& Intake manifold collector to switch solenoid vaive lery A ) ) ’
Vacuum gallery B ® MAP/BARO switch solenoid valve @ MAP/BARO switch solencid valve EL
& Vacuum gallery B to Air duct to Absolute pressure sensor to Vacuum gallery A
Refer to “System Diagram”, EC-12, for vacuum control system. DX

Note: Do not use soapy water or any type of solvent while installing vacuum hoses or purge hoses.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

LCamshaft position sensor (PHASE)

| Crankshaft position sensor {REF)

| Mass air flow sensor

| Engine coolant temperature sensor

[ Front heated oxygen sensors

| ignition switch

| Throttle position sensor

“3

I Closed throttle position switch

| Park/Neutral position swilch

| Air conditionar switch

LKnock sensor

I Intake air tempearature sensor

"1

« EGR temperature sensor
e EVAP control system pressure sen-
sor

IAbsqute pressure sensor

I Baltery voltage

| Power sleering oil pressure switch

| Electrical load

| Vehicle speed sensor

"1

Tank fuel temperature ssnsor

| Crankshaft position sensor (PQS)

‘2

| Rear heated oxygen sensor

ECM {Transmission Coentrol Modute)

| ABS/TCS control unit

VPP TP DI ITTTd

ECM

Fuel injection &
mixture ratio control

_,.! Injectors [

Electrenic ignition system

..l Power transistor J

Idle air controf system

IAGV-AAC valve and IACV-FICD

N

solenoid valve

Fuel pump control

|_._> Fuel pump relay and fuel pump

control module

Front heated oxygen sensor
monitor & on board diagnostic
system

Malfunction indicator lamp
™ (On the instrument panel)

Swirl control valve control

|_> Swirl control valve control sole-

noid valve

EGR control

l_,{ EGR volume control valve

Front heated oxygen sensor
heater control

Front heated oxygen sensor
heater

L4

Rear heated oxygen sensor
heater control

Rear heated oxygen sensor
heater

h 4

Cooling fan control

[_._>| Cooling fan relay J

Air conditioner cut controi

J_>| Air conditioner relay |

Front engine mounting controf

|_>| Front engine mounting J

EVAP canister purge flow control ]_, EVAP canister purge volume

control solenoid valve

e EVAF canister vent control

Y

valve
« Vacuum cut valve bypass valve
» MAP/BARO switch solenaid
valve

“1: These sensors are not directly used to control the engine system. They are used only for the on board diagnosis.
*2: This sensor is not used to control the engine system under normal conditions.
"3: This switch will operate in place of the throttle position sensor to control EVAP parts if the senscr malfunctions.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Muitiport Fuel Injection (MFi) System
INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor (POS)

Engine speed

. G

Mass air flow sensor Amount of intake air R
i &

Engine coolant temperature sensor Engine coclant temperature -
El

Front heated oxygen sensor Density of oxygen in exhaust gas -
LG

Throttle position
Throttle valve idle position

Throttle position sensor

Park/Neutral position {PNP) switch (/T | Neutral position

Y

modeils)
FE
TCM (Transmission Contro! Module) Park/Neutral position N
*1 ECM * Injector
i CL
Vehicle speed sensor Vehicie speed
. T
Ignition switch Start signal N
- B
Crankshaft position sensor (REF) TDC position™1 . AT
Camshatt position sensor (PHASE) Piston position FA
Battery Battery voltage BA
Rear heated oxygen sensor*2 Density of oxygen in exhaust gas ER
ABS/TCS coniral unit TCS operation commangd - &7
*1: Top Dead Center
*2: This sensor is not used to control the engine system under normal conditions. RS
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION BT
SYSTEM INCREASE/DECREASE COMPENSATION
The amount of fuel injected from the fuel injector is The amount of fuel injected is compensated for to
determined by the ECM. The ECM controls the improve engine performance. This will be made [HA

under various operating conditions as listed below.
<Fuel increase>

During warm-up ElL,
When starting the engine

length of time the valve remains open (injection
pulse duration). The amount of fuel injected is a
program vaiue in the ECM memory. The program o
value is preset by engine operating conditions. e During acceleration
These conditions are determined by input signals e Hot-engine operation
(for engine speed and intake air) from both the cam- ¢ High-load, high-speed operation
<
L
L J

shaft position sensor and the mass air flow sensor. Fuel decrease>
During deceleration
During high speed operation
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL /@\
Feedback signal Injection pulse
Front
(healed @
hY o
Combustmel injection
SEFB51V

oxygen
sensor

196

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

The mixture ratio feedback system provides the best air-fuel mix-
ture ratio for driveability and emission control. The three way cata-
lyst can then better reduce CO, HC and NOx emissions. This sys-
tem uses a front heated oxygen sensor in the exhaust manifold to
monitor if the engine is rich or lean. The ECM adjusts the injection
pulse width according to the sensor voltage signal. For more infor-
mation about front heated oxygen sensor, refer to pages EC-166.
This maintains the mixture ratio within the range of stoichiometric
(ideal air-fuel mixture}.

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

OPEN LOOP CONTROL

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

e Deceleration and acceleration

High-load, high-speed operation

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

High-engine coolant temperature

During warm-up

After shifting from “N" 1o “D"

When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

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

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

“Short-term fuel trim” is the short-term fuel compensation used to
maintain the mixture ratio at its theoretical value. The signal from
the front heated oxygen sensor indicates whether the mixture ratio
is RICH or LEAN compared to the theoretical value. The signal
then triggers a reduction in fue! 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,
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Multiport Fuel Injection (MFI) System (Cont’d)

FUEL INJECTION SYSTEM
® Simultaneous multiport fuel injection system
Two types of systems are used.
No. 1 cylinder ]l ] ] Sequential multiport fuel injection system
No. 2 cylinder n Fuel is injected into each cylinder during each engine cycle accord-
No. 3 eylinder N ing to the firing order. This system is used when the engine is run- Gl
No. 4 cylinder nin
No. 5 cylinder {1 1 . g- . L
No. 6 oylinder M N Simultaneous muitiport fuel injection system DA
[ 1 engine cycle —~| 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. Sl
_ ) o | The six injectors will then receive the signals two times for each
@ Sequential muliport fuel injection system engine cycle.
T This system is used when the engine is being started and/or if the LG
:z ; cy:!njer 1 fail-safe mode (CPU) or crankshatft position sensor (REF) is oper-
. 2 cylinder .
No. 3 cylinder M1 ating. EC
No. 4 cylinder . 1 |
No. 5 cylinder r_ | FUEL SHUT-OFF
No. 8 cylinder : . . . ) FE
~————— 1 engine cycle-——-—l Fuel to each cylinder is cut off during deceleration or operation of
the engine at excessively high speeds.
€l
SECQ54I_—I&
Electronic Ignition (El) System MT
INPUT/OUTPUT SIGNAL LINE
Crankshaft position sensor (POS) Engine speed . AT
Mass air flow sensor Amount of intake air - B
Engine coolant temperature sensor Engine coclant temperature X
» i,
Throttle position sensor Threttle position R
Throttle valve idle position BR
Vehicle speed sensor Vehicle speed _
Ignition switch Start signal N \ ST
. . ECM > Ppwer tran-
Knock sensor Engine knocking sistor .
> RS
Park/Neutral position (PNP) switch (M/T | Neutral position -
models) " BT
TCM (Transmission Control Module) Park/Neutral position -
> A
Battery Battery voltage
_— ElL
Crankshaft position sensor (REF} TDC position -
Camshaft position sensor (PHASE) Piston position N IDX

*: Top Dead Center
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Electronic Ignition (El) System (Cont’d)

1.00

0.75

Injection pulse width

N

600 1,000 1,400 1,800 2,200

Engine speed (rpm)} BEF742M|

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM to maintain the best
air-fuel ratio for every running condition of the engine.

The ignition timing data is stored in the ECM. This data forms the
map shown below.

The ECM detects information such as the injection pulse width and
camshaft position sensor signal. Responding to this information,
ignition signals are transmitted to the power transistor.

e.g. N: 1,800 rpm, Tp: 1.50 msec
A °BTDC
During the following conditions, the ignition timing is revised by the

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

ECM according to the other data stored in the ECM.
1 At starting

2 During warm-up

3 Atidle

4 Hot engine operation

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

If engine knocking occurs, the knock sensor monitors the cond[glgn.
The signal is transmitted to the ECM. The ECM retards the ignition
timing to eliminate the knocking condition.

Air Conditioning Cut Control

Air conditioner “ON” signal

h 4

Throtile position sensor

Throttle valve opening angle

h 4

Air condi-

Crankshaft position sensor (POS)

ECM p tioner
Engine speed relay

Y

Ignition switch

Start signal

A J

SYSTEM DESCRIPTION

This system improves engine operation when the air

conditioner is used.

Under the following conditions, the air conditioner is

tummed off.

¢ When the accelerator pedal is fully depressed.

¢ When cranking the engine.
e At high engine speeds.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Cut Control (at no load & high engine

speed)
INPUT/OUTPUT SIGNAL LINE
. @l
Vehicle speed sensor Vehicle speed >
I ”V A
Park/Neutral position (PNP) switch (WT | nouiral position . bl
models)
" EM
TCM {Transmission Contrel Module) Park/Neutral position N
ECM » [njectors
Throttle position sensor Throttle position > LG
Engine coolant temperature sensor Engine coolant temperature >
. Engine speed
Crankshatft position sensor (POS) » EE

If the engine speed is above M/T: 1,800 A/T 2,700 rpm with no load

(for example, in neutral and engine speed over M/T: 1,800 A/T (L
2,700 rpm) fuel will be cut off after some time. The exact time when

the fuel is cut off varies based on engine speed.

Fuel cut will operate until the engine speed reaches M/T: 1,500 A/T  [{iT’
2,200 rpm, then fuel cut is cancelled.

NOTE:

This function is different than deceleration control listed AT
under multiport fuel injection on EC-21.

EC-25 199



EVAPORATIVE EMISSION SYSTEM

Description

Intake manifold

Throttle body

Vacuum cut valve bypass valve

Purge line

EVAP canister

purge volume control
solenoid valve

|

Refueling control

valve and refueling
EVAP vapor cut valve

Fuel tank

valve

4’.} Relief of
vacuum o
é & A
Sealing gas cap with EVAP 4 : Fuel vapor
pressure relief valve canister

and vacuum relief

Water separator

EVAP canister

vent control valve SEFz22U

SEF396T

200

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

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

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

EVAP canister purge volume control solenoid valve also shuts off
the vapor purge line during decelerating and idling.

Inspection

EVAP CANISTER

Check EVAP canister as follows:
1. Pinch the fresh air vent hose.
2. Blow air in port (& and make sure air flows freely out of port
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EVAPORATIVE EMISSION SYSTEM

. @ 8.34 - 10.80
z (0.851 - 1.102,
17 73.9 - 95.7)

O-ring @

51 - 63

{0.520 - 0.650,
4.41 - .79 45.1 - 56.4)
{0.45 - 0.59,
39.1 - 51.2)
@] : Nem (kg-m, in-Ib) SEF397T,

Valve B

Fuel tank side

SEF427N

Vacuum/Pressure gauge
Vacuum/
Fuel filler Pressure

SEF9435

Inspection (Cont’d)
TIGHTENING TORQUE

Tighten EVAP canister as shown in the figure.

Make sure new O-ring is installed properly between EVAP can-
ister and EVAP canister vent control valve.

FUEL TANK VACUUM RELIEF VALVE (Built into fuel

filler cap)
1. Wipe clean valve housing.

2. Check valve opening pressure and vacuum.

Pressure:

15.3 - 20.0 kPa (0.156 - 0.204 kg/fcm?, 2,22 - 2.90

psi)
Vacuum:

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

-0.48 psi)

3. If out of specification, replace fuel filler cap as an assembly.

CAUTION:

Use only a genuine fuel filler cap as a replacement. If an incor-
rect fuel filler cap is used, the MIL may come on.

VACUUM CUT VALVE AND VACUUM CUT VALVE

BYPASS VALVE
Refer to EC-492.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL SOLENOID VALVE

Refer to EC-459.

TANK FUEL TEMPERATURE SENSOR

Refer to EC-291.

EC-27
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EVAPORATIVE EMISSION SYSTEM

Adapter for service port

EVAP
service
port

Pressure pump

SEF462U

Inspection (Cont’d)
EVAP SERVICE PORT

Leak detector

SEF2004

W EVAP SYSTEM CLOSE I
APPLY PRESSURE TO EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.

NEVER USE COMPRESSED
AIR OR HIGH PRESSURE
PUMPI

DO NOT START ENGINE.
TOUCH START.

| canceL || START

| SEF838U

== EVAP canister
vent controf valve
\ LAY

/|

\ \ ~—— Vacuum control valve

bypass valve
| {1\
Py, =V 3

SEF433W|

202

Positive pressure is delivered to the EVAP system through the
EVAP service port. If fuel vapor leakage in the EVAP system
occurs, use a leak detector to locate the leak.

HOW TO DETECT FUEL VAPOR LEAKAGE

CAUTION:

e Never use compressed air or a high pressure pump.
e Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pressure
in EVAP system.

NOTE:

¢ Do not start engine.
e Improper installation of adapter to the service port may
cause a leak.

1.

Attach the adapter securely to the EVAP SERVICE port
securely.

2. Also attach the pressure pump and hose.

3. Turn ignition switch “ON".

4. Select the “EVAP SYSTEM CLOSE” of “WORK SUP-
PORT MODE” with CONSULT.

5. Touch “START". A bar graph (Pressure indicating dis-
play) will appear on the screen.

6. Apply positive pressure to the EVAP system until the
pressure indicator reaches the middle of the bar graph.

7. Remove adapter and hose with pressure pump.

8. Locate the leak using a leak detector. Refer to “Evapo-

rative Emission Line Drawing”, EC-29.

OR

o

Attach the adapter securely to the EVAP service port
and pressure pump with pressure gauge to the EVAP
service port.

Apply battery voltage to between the terminals of both
EVAP canister vent control valve and vacuum cut valve
bypass valve to make a closed EVAP system.

To locate the leak, deliver positive pressure to the EVAP
system until pressure gauge points reach 1.38 - 2.76
kPa (0.014 - 0.028 kg/cm?, 0.2 - 0.4 psi).

Remove adapter and hose with pressure pump.
Locate the leak using a leak detector. Refer to “Evapo-
rative Emissien Line Drawing”, EC-29.
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

EVAP canister purge volume control solenoid valve

EVAP service port

Vehicle ,
front \ ) L‘

To
next
- page

SEF140W

Note: Do not use soapy water or any type of solvent while instailing vacuum hoses or purge hoses.

EC-29

MA

EM

LG

FE

GL

MT

AT

FA
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

Refer to
previous
page.

EVAP vapor purge line

Water separator

EVAP canister vent controt vaive

Vacuum cut valve

Vacuum cut valve bypass vaive

EVAP control system pressure sensor

Fuel tank

SEF802U
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)
SYSTEM DESCRIPTION

Refueling EVAP vapor line

EVAP purge line /
\ Signal line
‘ %ﬁ Lﬁl
Vacuum L_'
/ Recirculation ling
One-way fuel valve
Fuel tank

cut valve
EVAP _—
canister T

Refueling control valve

‘_
To EVAP canister
purge voiume
control solenoid
valve

To water separator Refueling EVAP vapor cut valve

SEF206VA

From the beginning of refueling, the fuel tank pressure goes up. When the pressure reaches the setting value
of the refueling control valve (RCV} opening pressure, the RCV is opened. After RCV opens, the air and vapor
inside the fuel tank go through refueling EVAP vapor cut valve, RCV and refueling vapor line to the EVAP
canister. The vapor is absorbed by the EVAP canister and the air is released to the atmosphere.

When the refueling has reached the full level of the fuel tank, the refueling EVAP vapor cut valve is closed
and refueling is stopped because of auto shut-off. The vapor which was absorbed by the EVAP canister is
purged during driving.

The RCV is always closed during driving and the evaporative emission control system is operated the same
as conventional system,

WARNING:

When conducting inspections below, be sure to ocbserve the following:

e Put a “CAUTION: INFLAMMABLE” sign in workshop.

e Do not smoke while servicing fuel system. Keep open flames and sparks away from work area.

e Be sure to furnish the workshop with a CO, fire extinguisher.

CAUTION:

Before removing fuel line parts, carry out the following procedures:

Put drained fuel in an explosion-proof container and put lid on securely.

Release fuel pressure from fuel line. Refer to “Fuel Pressure Release’’, EC-37.
Disconnect battery ground cable.

Always replace O-ring when the fuel gauge retainer is removed.

Do not kink or twist hose and tube when they are installed.

Do not tighten hose and clamps excessively tc avoid damaging hoses.

After installation, run engine and check for fuel leaks at connection.

Do not attempt to top off the fuel tank after the fuel pump nozzle shuts off automatically.
Continued refueling may cause fuel overflow, resulting in fuel spray and possibly a fire.

see0s0pTDe
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EVAPORATIVE EMISSION SYSTEM

206

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)
DIAGNOSTIC PROCEDURE

SYMPTOM: Fuel odor from EVAP canister is strong.

INSPECTION START

A

CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister). "| and check the following.
Check EVAP canister for water. 1. Check hose connections
Weigh the EVAP canister with vent control to the EVAP canister
valve attached. and water separator for
If the weight is: clogging and poor con-
More than 1.8 kg (4.0 Ib) » NG nection.
Less than 1.8 kg (4.0 Ib) — OK 2. Check watar separator.
If OK, check that water drains frem the Refer to “COMPONENT
canister. . INSPECTION", EC-345.
Water should not drain from the EVAP [f NG, repair or replace
canister. hose or replace water
separator.
OK
y
GHECK COMPONENT NG | Replace refusling EVAP
(Refueling EVAP vapor cut valve). "| vapor cut valve with fuel
Check refueling EVAP vapor cut valve for tank.
open.
Refer to “COMPONENT INSPECTICN”,
EC-34.
OK
L,
CHECK COMPONENT NG Replace refueling control

(Refueling control valve).

Check refueling control valve diaphragm
for damage. Blow air into hose end (& and
check that there is no air flow. Refer to
“COMPONENT INSPECTION”, EC-34.

oK

r

INSPECTION END

EC-32
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVA)

(Cont’d)

SYMPTOM: Cannot refuel/Fuel odor from the fuel filler open-

ing is strong while refueling.

INSPECTION START

r

CHECK COMPONENT NGL Replace water separator or
{Water separator and EVAP canisten). EVAP canister and check
1. Check water separator for insect nests hose connections to EVAP
or debris. Refer to “COMPONENT cariister and water separa-
INSPECTION", EC-345. tor for ciogging and poor
2. Weigh the EVAP canister with vent con- connection. If NG, repair or
trol valve attached. replace hose.
If the weight is:
More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 Ib} - QK
It OK, check that water drains from the
canister.
Water should not drain from the EVAP
canister.
OK
h 4
CHECK COMPONENT NG Repair or replace hoses
{(Vent hoses and vent tubes). and tubes.
Check hoses and tubes between EVAP
canister and refueling control valve for
clogging, kink, locseness and improper
connection.
l OK
CHECK COMPONENT NG [ peplace filler neck tube.
{Filler neck tube}). "
Check signal line and recirculation line for
clogging, dents and cracks.
l oK
CHECK COMPONENT NGL Replace refueling control
(Retueling control valve). "1 vaive with fuel tank.
Refer to “COMPONENT INSPECTION"
on next pags.’
lOK
CHECK COMPONENT NG I Replace fuel tank with
(Refueling EVAP vapor cut valve). "] refueling EVAP vapor cut
Refer to “COMPONENT INSPECTION” valva.
on next page.
0K
Y
NG

CHECK COMPONENT

{Fuel filler tube).

1. Check filler neck tube and hose con-
nected to the fuel tank for clogging,
dents and cracks.

2. Check one-way fuel valve for clogging.
Refer to “COMPONENT INSPECTION”,

EC-35.
l OK

INSPECTION END

EC-33

Replace fuel filler tube or
replace one-way fual valve
with fuel tank.
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)
COMPONENT INSPECTION

Refueling control valve

Check refueling control valve as follows:
1. Remove fuel filler cap.
2. Check air continuity between hose ends (® and (B).
Blow air into the hose end (8. Air should flow freely into the fuel tank.
3. Blow air into hose end (& and check there is no leakage.

4. Apply pressure to both hose ends & and ® [20 kPa (150 mmHg, 5.91 inHg)] using a pressure pump and

a suitable 3-way connector. Check that there is no leakage.
Iif NG, replace refueling control valve with fuel tank.

™

o

<

Fuel tank \ \

Recirculation line

To fuel filier wg—

tube upper ’ '

Te EVAP
canister

T

T ({B) (Refueling EVAP vapor line}
)
Q@ ———
o
—
\5\
~LL EVAP purge line (hose}

(Signal ling)

SEF141W

(Signal line)

3-way connector

(B) {(Refueling
EVAP vapor line)

/L.

Fuel tank

SEF 142w

208

Refueling EVAP vapor cut valve

1. Remove fuel tank. Refer to “FUEL SYSTEM” in FE section.

Drain fuel from the tank as follows:

a. Remove fuel feed hose iocated on the fuel gauge
retainer,

b. Connect a spare fuel hose, one side to fuel gauge
retainer where the hose was removed and the other
side to a fuel container.

c. Drain fuel using “FUEL PUMP RELAY” in “ACTIVE

TEST” mode with CONSULT.
OR
Remove fuel gauge retainer.
Drain fuel from the tank using a hand pump into a fuel
container.

2. Check refueling EVAP vapor cut valve for being stuck to close

as follows.
Blow air into the refueling EVAP vapor cut valve (from hose
end (B)), and check that the air flows freely into the tank.

3. Check EVAP vapor cut valve for being stuck to open as fol-

lows.

a. Connect vacuum pump to hose ends ® and using a suit-
able 3-way connector.

b. Remove fuel gauge retainer with fuel gauge unit.
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)
(Cont’d)
Always replace O-ring with new one.

c. Put fuel tank upside down.

d. Apply vacuum pressure to both hose ends (® and [-13.3
kPa (-100 mmHg, -3.94 inHg)] with fuel gauge retainer @
remaining open and check that the pressure is applicable.

If NG, replace refueling EVAP vapor cut valve with fuel tank.

A
E]
After remeving filler tube Oﬂe'WaV fuel Valve
1. Drain fuel from the tank. _ _ LG
Refer to “COMPONENT INSPECTION” of refueling EVAP
One-way fuel valve vapor cut valve on previous page.

2. Remove fuel filler tube and hose. EC

Am— 3. Check one-way fuel valve for operation as follows.
0::] When a stick is inserted, the valve should open, when remov- 5z

ing stick it should close.
Do not drop any material into the tank.

Fuel tank | If NG, replace one-way fuel valve with fuel tank. EL
SEF665U

R

AT

FA

BA

BR

EC-35 209



POSITIVE CRANKCASE VENTILATION

. PCV valve
N

<a: Fresh air
4u : Blow-by gas

SEF372Q)

Engine not running
or backfiring

A

Cruising

Idling or
decelerating

(=

Acceleration
or high ioad

SEF243Q

SEF244Q

210

Description

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

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

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

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

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

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

Inspection

PCV (Positive Crankcase Ventilation) VALVE

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

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
W FUEL PRES ReLEAsE M [] . _ s |
Before disconnecting fuel line, release fuel pressure from fuel
FUEL PUMP WILL STOP BY line to eliminate danger.
TOUCHING START DURING ;
=~ 1. Start engine. . )
chHLf,'\,K A FEW TIMES AFTER 2. Petform “FUEL PRESSURE RELEASE” in “WORK Gl
ENGINE STALL. SUPPORT” mode with CONSULT. _
(Touch “START” and after engine stails, crank it two or
three times to release alt fuel pressure.) A
‘lﬂl 3. Turn ignition switch off.
START | )
SEFBA3K ER
\ OR
@ 1.  Remove fuse for fuel pump. LG
2. Start engine. :
3. After engine stalls, crank it two or three times to release
all fuel pressure. EC
4. Turn ignition switch off and reconnect fuel pump fuse.
FE
158] Bome |/ clL
SEF501P
Fuel Pressure Check MT

e When reconnecting fuel line, always use new clamps.

Make sure that clamp screw does not contact adjacent
parts. : BT
Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

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

Instafl pressure gauge between fuel filter and fuel tube. RA
Start engine and check for fuel leakage.

N e e e

Ll

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

ressure gauges<z -

- NN TN 1
EER RS
&)

s

SEFZ263P|

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

Fuel pressure should decrease as vacuum increases. If results EL

are unsatisfactory, replace fuel pressure regulator.

SEF718B)
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BASIC SERVICE PROCEDURE

Injector Removal and Installation

1. Release fuel pressure to zero.

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

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

. Remove injectors with fuel tube assembly.

o not disassemble fuel tube assembly.

bl o el e

(Y

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

SEF755P

g 8. Install injector to fuel tube assembly.
29 - 3.8 N-m . : :
| (0.30 - 0.39 kg-m, Always replace O-rings and insulators with new ones.

tnsulator — 11~ 1 26.0 - 33.9 in-Ib) Lubricate O-rings with a smear of engine oil.
‘ ! Locate plate
' on this side.

O-ring Q ‘

Fuel tube
assembly

.
) 1
]

Insulator

SEF245QD

9. |Instail injectors with fuel tube assembly to intake manifold.

Tighten in numerical order shown in the figure.

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

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

Lubricate fuel hoses with a smear of engine oil.

10. Reinstall any parts removed in reverse order of removal.

CAUTION:

After properly connecting fuel hose to injector and fuel tube

- SEF784PA|  agsembly, check connection for fuel leakage.
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BASIC SERVICE PROCEDURE

' , Fast Idle Cam (FIC) Inspection and Adjustment
# MONTOR % No FaiL [ {F 1. Turn ignition switch “ON".
COOLANTEMP/S  80°C 2. See “COOLAN TEMP/S” in “DATA MONITOR” mode
with CONSULT.
3. Start engine and warm it up. @l
When engine temperature is 80+5°C (176x9°F), make
sure that the center of mark ® is aligned with mark
as shown in the figure. A,

| RECORD ]

; K
SEFs20P =

Cam ftollower lever

Mark
® FE
Fast idle cam
cL
Thermo-element SEF069V
W CONKECT /_\ /\ OR QMT
Yy = o4 @ 1. Turn ignition switch “ON”. -
C H C H ‘
Hs ﬁ :? 2. Check voltage between ECM terminal & (Engine cool-
_Ecm o] CONNECTOR” ant temperature sensor signal) and ground. AT
59 3. Start engine and warm it up.
4. When the voltage is between 1.10 to 1.3_6V, make sure
(‘@) that the center of mark (® is aligned with mark ® as -,
' shown in the figure. o
3 ﬂ o If NG, adjust by turning adjusting screw.
D S 1 Adjusting screw tightening torque: CBA

) 0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-lb)

SEFOBBY

BR

§Y
RS
Adjusting screw Eil§
A \\
SEF595P
. LA
Cam follower lever 4. StOp engine.

5. Turn ignition switch “ON” and see “COOLAN
TEMP/S” in “DATA MONITOR” mode with CONSULT.
l Mark (B) 6. When engine temperature is 25+5°C (77+9°F), make ElL
ol/ sure that the center of mark @ is aligned with mark (©
o as shown in the figure.
0

1D

N Fast idle cam 5. When the voltage between 3.12 to 3.52V, make sure
N that the center of mark @ is aligned with mark (© as

shown in the figure. )

Mark©) e If NG, replace thermo-element and perform the above inspec-

tion and adjustment again.

Thermo-element SEFO70V
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BASIC SERVICE PROCEDURE

%r MONITOR ¥t NO FAIL []
CKPSeRPM (POS)  672rpm

[ RECORD

MEC542B,

No. 1|gnat|on ¥

coil B F

@]

AN\
Suitable high- -tension W|re 3

Was: \\\ﬁ\\\\:@

No. 1 ighition con/

SEF284G

214

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

IDLE SPEED

Using CONSULT

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

IGNITION TIMING
Any of following two methods may be used.

1.
2.

Method A

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

Method B
Remove No. 1 ignition coill.

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

this wire.
Check ignition timing.

EC-40



BASIC SERVICE PROCEDURE
' Direct Ignition System — How to Check Idie

Speed and Ignition Timing (Cont’d)

Cut

. Surtabie Electrode
high-tension wire MA
Insutating tape B
LG

Approx. \A‘Pﬁiﬂj FE
14 (0.55)

Unit: mm (in)

SEF311Q
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment

- PREPARATION

(1)
(2)
(3)
(4)
(5)
(6)
7

(8)

Make sure that the following parts are in
good order,

Battery

Ignition system

Engine oil and coolant levels
Fuses

ECM harness connector

Vacuum hoses

Air intake system

(Oil filler cap, oil level gauge, etc.)
Fuel pressure

Engine compression

(10) EGR volume control valve
(11) Throttle valve

(12) EVAP system

(13) Swirl control system

216

EC-42

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

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

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

TuF:'n off headlamps, heater blower, rear
defoggetr. ' .

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



BASIC SERVICE PROCEDURE

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

Overall inspection sequence

INSPECTION START @ﬂ
Y (A
Perform on board diagnostic NG | Repair or replace.
system.
ERM
OK
4 LG
Check & adjust ignition timing. |« - ‘[
)4
Check & adjust idle speed. NG | Check [ACV-AAC valve. FE
- oL
4
4 Y MT
. NG NG N
Check function of front heated - Check harnesses for front » Repair or repltace harnaess(es). |
oXygen Sensors. heated oxygen sensors.
Al
OK QK
: NG FA
Check CO%. »| Check emission contrcl parts
and repair or replace if
oK necessary. Pm
4
4
E
Replace front heated oxygen E
SENS0rs.
Y Y
oK ) NG RS
INSPECTION END - Check function of front heated
oXygen sensors.
BT
MECQ03C HA
f
(89
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BASIC SERVICE PROCEDURE

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

START
Visually check the following:
e Air cieaner clogging
e Hoses and ducts for leaks
o Electrical connectors
+ Gasket
e Throttle valve and throttle position sensor operation
AECE92
y
E] Start engine and warm it up until water temperature indicator points to

the middle of gauge.
Ensure engine stays below 1,000 rpm.

B y
Open engine hood and run engine at about 2,000 rpm for about 2 min-
utes under no-load.

e .
=, \g h 4
x 1000 r/min Perform diagnostic test mode I (Self-diagnostic results) (Diagnostic
sEFsaze| | TESt Mode 1T},
OK NG
'
\ / Repair or replace components as necessary.
E k4 r

SERVICE

— ENGINE —

, SOON

’ \

SEF217U

SEF434W,;

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

—

L 4

1. Tuin off engine and disconnect throttle position sensor harness con-
nector.
2. Start engine.

v

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

=
Chack ignition timing with a timing tight.*1 {(Refer to EC-40.)

M/T: 15°+2° BTDC
A/T: 15°£2° BTDC (in “P” or “N”" position)

218

iOK lNG
® ®

*1: Only check ignition timing as the timing is not adjustable.
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BASIC SERVICE PROCEDURE

/

(BTDC?)

ay /
Tlmmg indicator
@)

A

) \ Air d{.
X fai<

Throttle position sen—sor

«'ﬁ-:)&'t C
/'N \ff /

/

SEF434W

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

®

®

Y

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

v

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

'

ggﬁﬁ;k ECM function™ by substituting ancther known good

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

®

l

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

2. Start engine.
DTC P1705 (DTC 1208) is stored in ECM and TCM
{Transmission Control Module)} in this step. Be sure
to erase DTC after completing the procedure.

A

e Chack base idle speed. (Refer to EC-40.)
M/T: 575+50 rpm
A/T: 650450 rpm (in “P”" or “N"' position)

OK

J,Ne

y

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

'—Adjust base idle speed by tuming idle speed adjusting

screw.

M/T: 57550 rpm
A/T: 650250 rpm (in “P"” or “N” position)

»
»

A

1. Turn off engine and connect throttle position sensor
harness connector,

2. Erase DTC from both ECM and TCM (Transmission
Control Module), EC-62.

1. Start engine.
2. Rev engine {2,000 - 3,000 rpm) 2 or 3 times under ne-
load and run engine at idle speed.

EC-45

¥
0]

ER
LG
FE
€L
T
AT
FA
BR
ST

RS
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/idle Mixture Ratio

SEF957D

L

SERVICE
— ENGINE —

 SO0N

7

\

SEF217U

220

Adjustment (Cont’d
LI rav— O ' (@ ) -
CKPS'RPM (POS)  672rpm l
L
Check target idle speed.
= & Head idle speed in “DATA MONI-
TOR” mode with CONSULT.
OR
@ e Check idle speed.
RECORD | M/T: 62550 rpm N
SEFs880 AfT: 700£50 rpm (in “P” or “N” position)
OK NG
= !
¥ MONITOR ¥ NO FALL Check IACV-AAC valve and replace if neces-
CKPS'RPM (POS)  2000rpm sary.
FRO2ZMNTR-B1  RICH v
E 3
R O2ZMNTR-B2 RICH Check IACV-AAC valve harness and repair if
necessary.
Check ECM function” by substituting another
I RECORD ] known good ECM,
SEF5890)
v

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

1. See “FR 02 MNTR-B1” and “FR
02 MNTR-B2" in “Data monitor”
maode.

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

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

1 ¢ycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH
—O)ll':iEAN — RICH

w 3

"'-" 1. Set “Front heated oxygen sensor
monitor” in the Diagnostic Test
Mode li.
(See page EC-65.)

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

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

@ﬁ

S5 I\

each bank.
¢ OK

END

EC-46

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

NG



BASIC SERVICE PROCEDURE

Front heated oxygen sensor
harness connector
ECT
DISCONN =5 !
eﬁ ) TS. Ea
MEFQ31DA

[[_ecn_of connecroR] E
50 DISEONNECT

&

{

SEF250P
- 5
|| ECM o[ CONNECTOR]
51 BISCONNECT
(&
SEF251P
W ACTVETEST R D
COQOLANT TEMP 5°C
—zz=z===== MONITOR zz2zzooo=—
CKPS=RPM (POS) 1175rpm
INJ PULSE-B2 2.7msec
INJ PULSE-B1 2.7msec
ING TIMING tOBTDC

m| ms
[Qul[_UP ][ DWN Jiad]

SEF451W,

Engine coolant temperature
sensor harness connector

i

4.4 k{1 resistor

SEF9320A

idle Speed/Ignition Timing/Idle Mixture Ratio

Adjustment (Cogt’d)

l

Check front heated oxygenr sensor harnesses:

1. Turn off engine and disconnect battery ground
cable.

2. Disconnect ECM SMJ hamess connector from ECM.

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

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

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

ContinUity eXiStS .coeeereeirrecrcneccre e renire e s e esnnans OK
Continuity does not exist....c...cccerieeireecevssicenens NG
OK NG

Repair or replace harness.

Y

Connect ECM SMJ harness connector to ECM.

EE L 4

pory

Select “ENG COOLANT TEMP" in “ACTIVE
TEST” mode.

3. Set “COOLANT TEMP” to 5°C (41°F) by
touching *Qu” and “Qd” and “UP”, “DWN".

]

Connect battery ground cable.

OR
.'iﬁ" , 1. Disconnect engine coolant temperature sen-
4= sor harness connector.

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

3. Connect battery ground cable.

Q] y

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

'

@

EC-47

EWM
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldie Mixture Ratio
Ql Adjustment (Cont’d)
@

s

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

_ v

Check “C0O"%.

AECE92

Idle CO: Less than 10% (wiih engine running
smoothly)

After chacking CO%,
Touch “BACK"”.
H

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

50r.
SEF248F NG OK
h 4
Replace front heated oxygen sensor.
m ,
™ 1. See “FR 02 MNTR-B1” and “FR O2
BACK
Fl= ﬁ & MNTR-B2” in “Data monitor” mode.
wooe | venT | ekt T l ENTER 2. Maintain engine at 2,000 rpm under
OMj _OFF ne-load {engine is warmed up to nor-

mal operating temperature.). Check that
the monitor fluctuates between “LEAN”
and “RICH” more than 5 times during
SEF913J 10 seconds.

1 cycle: RICH — LEAN — RICH

¥r MONITOR  ¥¢ NO FAIL D 2 cycles: RICH — LEAN — RICH
—LEAN — RICH
CKPS=RPM (POS)  2000rpm OR
FR 02 MNTR-B1 RICH @ 1. Set “Front heated oxygen sensor maoni-
FR 02 MNTR-B2 RICH tor” in the Diagnostic Test Mode II.

{See page EC-65.)

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

[ RECORD o

SEF591Q NG

SEF9570

222 EC-48




BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio
‘ Adjustment (C(gnt’d)
N 7 |
- SEEN%\'II ||6:EE || vectos to ront esmed oggen senmors Gl

SOON : W
/ \ Check fuel pressure regulator.

\ (See page EC-37.)
' . ERM

SEF217U

. A
Check mass air flow sensor and its circuit. 1
Refer to TROUBLE DIAGNOSIS FOR DTC P0100.
{See page EC-122))

k4
Check injector and its circuit.

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

{See page EC-517.)

Ciean or reptace if necessary.

r
Check engine coolant temperature sensor and its W
circuit. Refer to TROUBLE DIAGNOSIS FOR DTC
P0115, PO125. AT
(See pages EC-145, 161.)

v FA

Check ECM function™2 by substituting ancther
known good ECM. Bl
*2: ECM may be the cause of a problem, but BE

this is rarely the case.
®

e If a vehicle contains a part which is operating outside of design speci- &7
fications with no MIL illumination, the part shall not be replaced prior
to emission testing unless it is determined that the part _has been
tampered with or abused in such a way that the diagnostic system
cannot reasonably be expected to detect the resulting malfunction. &S

Ell
A

EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction
The ECM has an on board diagnostic system, which detects malfunctions related to sensors or actulators. The

ECM also records: various emission-related diagnostic information including:

Diagnostic Trouble Code (DTC)

Mode 3 of SAE J1979

Freeze Frame Qata . ...ttt s et e e e teereesia s s e e e et et s e e e es et s e s st retan e st rvennnn Mode 2 of SAE J1979

L ]

e System Readiness Test {SRT) code
e st Trip Diagnostic Trouble Code (1st Trip DTC)
e 1st Trip Freeze Frame data

e Test values and Test limits
T

.........................................................................................

Mode 1 of SAE J1979
Mode 7 of SAE J1979

Mode 6 of SAE J1972

he above information can be checked using procedures listed in the table below.

X: Applicabie
-—: Not applicable
DTC 1st trip DTC Freeze Frame 1st trip Freeze SAT code Tost value
data Frame data
Diagnostic test
rr?ode Il '(Seli- X X1 . _ _ .
diagnostic
results)
CONSULT X X X X X -
GST X X*2 X — X X

224

*1: When DTC and 1st trip DTC simuitancously appear on the display, they cannot be clearly distinguished from each other.
2: 1st trip DTCs for self-diagnoses concemning 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-99.).

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

X: Applicable
—: Not applicable
MIL DTC st trip DTC
ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
_ Blinking | Lighting up | lighting up | displaying | displaying | displaying | displaying
Misfire (Possible three way catalyst
damage) X __ _ X — X —
— DTC: PO300 - PO306 (0701,
0803 - 0608} is being detected
Misfire (Possible three way catalyst
damage) _ X . X _ X —
— DTC: PO3CC - PO306 (0701,
0603 - 0608) has been detected
Closed loop control — DTC: P1148 . X _ X . X —
{0307), P1168 (0308)
Fail-safe items (Refer lo EC-99.) —_ X — X*1 — X" -
Except above — — X — X X X

*1: Except "ECM".

EC-50



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
DTC AND 1ST TRIP DTC

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not reoccur, the 1st trip
DTC will not be displayed. If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MIL will not 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-62.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-59. 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.

ist 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 Il, refer to page EC-90. Then perform “DIAGNOSTIC
TROUBLE CODE CONFIRMATION PROCEDURE” or “OVERALL FUNCTION CHECK” to try to duplicate the
problem. If the malfunction is duplicated, the item reguires 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 |l (Self-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, PO705, PO750, etc.
These DTCs are prescribed by SAE J2012.

@ (CONSULT also displays the malfunctioning component or system.)

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

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

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

mended.
A sample of CONSULT display for DTC is shown at left. DTC or 1st
W sELF-DIAG ResulTs i [ trip DTC of a malfunction is displayed in SELF-DIAGNOSTIC
RESULTS mode of CONSULT. Time data indicates how many
FAILURE DETECTED TIME times the vehicle was driven after the last detection of a DTC.
'A([:;’;;g‘scl VLVICIRC 0 If the DTC is being detected currently, the time data will be “0”.

[ERASE|[PRINT ||[FFdata

SEF225U

EC-51
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
W seLF-DiAG REsuLTs I [ If a 1st trip DTC is stored in the ECM, the time data will be “[1t]".
FAILURE DETECTED TIME
IACV-AAC VLV/CIRC 1)
[P0S05]

ERASE} PRINT ||[FFdata

SEF226U

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

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

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data,
and the data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT or
GST. The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For detail,
refer to EC-76.

Only one set of freeze frame data (either 1st trip freeze frame data of freeze frame data) can be stored in the
ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There is no prior-
ity for 1st trip freeze frame data and it is updated each time a different 1st 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 — DTG: PO300 - PO306 (0701, 0603 - 0608)
1 Fuel Injection System Function — DTC: PO171 {0115), PO172 {0114), P0174 (0210), PO175
{0209)
2 Excent 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 mal-
function is detected. There is no priority for 1st trip freeze frame data. However, once freeze frame data is
stored in the ECM memory, 1st trip freeze data is no longer stored (because only one freeze frame data or
1st trip freeze frame data can be stored in the ECM). if freeze frame data is stored in the ECM memory and
freeze frame data with the same priority occurs later, the first (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-62.

SYSTEM READINESS TEST (SRT) CODE

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

Inspection/Maintenance (I/M) tests of the on board diagnostic (OBD) 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 diagnosis has been performed one or more times. This occurs regardless of whether

the diagnosis resuits in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips. The
following table lists the 5 SRT items (20 diagnoses) for the ECM used in A32 models.
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SRT items Self-diagnostic test items
Catalyst monitoring e Three way catalyst function P0420 (0702) _
o EVAP control system (Small leak — Negative pressure) P0440 (0705) Gl
EVAP system monitoring o EVAP control system {Small leak — Positive pressure) P1440 (0213)

e EVAP control system purge flow monitoring P1447 {0111)

 Front heated oxygen sensor (Circuit) P0130 (0503}, PQ150 (0303) A

e Front heated oxygen sensor (Lean shift monitoring) P0131 (0411), P0151 {0415)

» Front heated oxygen sensor (Rich shift monitoring) PO132 (0410), P0152 (0414) =

« Front heated oxygen sensor (Response monitoring) P0133 (0400}, P0153 {0413) -
Oxygen sensor menitoring e Front heated oxygen sensor {High voftage) P0134 {0412), P0154 (0508)

« Bear heated oxygen sensor (Min. voltage monitoring) P0137 (0511), PO157 (0314) e
o Rear heated oxygen sensor (Max. voltage monitoring) P0138 (0510), P0158 (0313) =
o Rear heated oxygen sensor (Respense monitoring) P0139 (0707), P0158 (0708)

& Rear heated oxygen sensor {High voltage) P0140 (0512), PO160 (0315}
« Front heated oxygen sensor heatar PO135 (0901), P0155 (1001)

o Rear heated oxygen sensor heater PO141 {0902}, P0O161 (1002)

» EGR function (Close) PO400 (0302) FE

e EGR function (Open} P1402 (0514}

Oxygen sensor heater monitoring

EGR system monitoring

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later GL
(Refer to EC-62). in addition, after Engine control 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 STATUS” in “DTC CONFIRMATION” mode with CONSULT. _ )
For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen; for items whose A
SRT codes are not set, “INCMP” is displayed. '

(==
=]

o=,

2. Selecting Mode 1 with GST (Generic Scan Tool) - , [FA
RiA
A sample of CONSULT display for SRT code is shown at left. BRE
B sATSTATUS B L] “INCMP" means the self-diagnosis is incomplete and SRT is not
set. “CMPLT” means the self-diagnosis is complete and SRT is set.
CATALYST INCMP &T
EVAP SYSTEM  INCMP
02 SENSOR INCMP
02 SENHEATER  CMPLT - BS
EGRSYSTEM  INCMP
BT
| PRINT |
SEF803U
A

How to set SRT code

To set all SRT codes, self-diagnosis for the items indicated above must be performed one or more times. Each
diagnosis may require a long period of actual driving under various conditions. The most efficient driving pat- 2,
tern in which SRT codes can be properly set is explained on the next page. The driving pattern should be
performed one or more times to set all SRT codes.
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(Cont’d)

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

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

*: Normai conditions refer to the following:

— Sea level

— Flat road

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

— Diagnosis is performed as guickly as possible under nor-

mal conditions.

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

Paitern 1. e The engine is started at the engine coolant

temperature of -10 to 35°C (14 to 95°F)
(where the voltage between the ECM termi-
nals G and @ is 3.0 - 4.3V). :

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

e The engine is started at the tank fuel tem-
perature of warmer than 0°C (32°F) (where the
voltage between the ECM terminal & and
ground is less than 4.1V).

Pattern 2: « When steady-state driving is performed again

aven after it is interrupted, each diagnosis can
be conducted. In this case, the time required for
diagnosis may be extended.

Pattern 3. & The driving pattern outlined in *2 must be

repeated at least 3 times.
On M/T models, shift gears following “suggested
upshift speeds” schedule at right.

Pattern 4. e Tests are performed after the engine has been

*1:

*2:

operated for at least 17 minutes.
¢ The accelerator pedal must be held very sleady
during steady-state driving.
e (f the accelerator pedal is moved, the test must
be conducted all over again.
Depress the accelerator pedal until vehicle speed is 90
km/h (56 MPH), then release the accelerator pedal and
keep it released for more than 10 seconds. Depress the
accelerator pedal until vehicle speed is 90 km/h (56 MPH)
again.
Operate the vehicle in the following driving pattern,
1) Decelerate vehicle to 0 km/h {0 MPH) and let engine
idle.
2) Repeat driving pattern shown below at least 10 times.
e During acceleration, hold the accelerator pedal as
steady as possible. (The THROTL POS SEN value
of CONSULT should be between 0.8 to 1.2V.)
3) Repeat steps 1 and 2 untif the EGR system SRT is set.

BO = 55 I/ +oersnesscrmsemes e s oo
(30 - 35 MPH) :
0 km/h -2

*3:

*4:

*5:

EC-55
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SEF4148
Checking the vehicle speed with CONSULT or GST is
advised.
The driving pattern may be omitted when “PURG FLOW
P1447” is performed using the “DTC WORK SUPPORT”
mode with CONSULT.
The driving patlern may be omitted when “EVAF SML
LEAK P0440" is performed using the “DTC WORK SUP-
PORT” mode with CONSULT.

: The driving pattern may be omitted when all the followings

are performed using the “DTC WORK SUPPORT” mode
with CONSULT.

e “EGR SYSTEM F0400”

o “EGR SYSTEM P1402"

FE

eL

T

AT

FA

RA

BR

RS

BY

HA

EL
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(Cont’d)

Suggested transmission gear position for
A/T models

Set the selector lever in the “D” position with “OD”
ON.

Suggested upshift speeds for M/T models

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

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

ACCEL CRUISE
Gear change shift point shift point
km/h (MPH)  km/h (MPH)
st to 2nd 21 (13) 21 (13)
2nd to 3rd 37 (23) 25 (16)
3rd to 4th 53 (33) a4 (27)
4th to 5th 63 (39) 58 (36)

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

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

Suggested maximum speed in each gear

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

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

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

2nd 95 (60)

3rd 145 (90)
4th —

5th —
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TEST VALUE AND TEST LIMIT (GST only — not applicable to CONSULT)

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

ltems for which these data (test value and test limit) are displayed are the same as SRT code items (11 test

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

be displayed on the GST screen.

@

X: Applicable E
—: Not applicable

_di i Test value N
SAT item Self dla_gnostuc test © Test limit Application LG
item TiD CID
Three way catalyst 01H 01H Max X
function )
{Right bank) for i X
California models 02H 81H Min.
Three way catalyst
03H 02H Max. X
CATALYST function (Left bank)
for California mod- o 82H Min. X L
els
Three way catalyst O1H 01H Max. X
function except for : MT
California models 02H 81H Min. X
EVAP control -
system 05H 03H Max, X AT
(Small leak)
EVAP SYSTEM
EVAP control : EA
system purge fiow 06H 83H Min. X
monitoring
CoH 04H Max. X R4
Front heated OAH 84H Min. X
OXygen sensor 0BH 04H Max, X o
(Right bank) OCH 04H Max. X
ODH 04H Max. X
1H 05H Max. X ST
Front heated 12H 85H Min. X
oxygen sensor 13H 05H Max. X BS
(Left bank) 14H 05H Max. X
15H 05H Max. X o
02 SENSOR Rear heated oxygen 19H Be&H Min. X
sensor (Right bank) 1AH 86H Min, X
for California 18H 06H Max. X KA
models 1CH 06H - Max. X
Rear heated oxygen 21H 87H Min. X EL
sensor {Left bank}) 22H .87H Min. X
far California 23H 07H Max. X
models 24H o7H Max. X I3
18H 86H Min. X
Rear heated oxygen 1AH a6H Min. X
sensor for except X
California models 18H 06H Max.
1CH 06H Max. X
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X: Applicable
— Not applicable
_di i Taest value N
SAT item Self dla.gnostlc test v Test limit Application
item TID CID
Front heated oxy- 29H 08H Max. X
gen sensor heater
(Right bark) 2AH 88H Min. X
Front heated oxy- 2BH 09H Max. X
gen sensor heater
(eft bank) 2CH 89H Min. X
Rear heated oxygen 5DH 0AH Max. X
sensor heater (Right
02 SENSOR bank} for California oEH 8AH Mi X
HEATER models "
Rear heated oxygen SFH OBH Max. X
sensor heater (Left
bank) for California .
30H 8BH Min. X
models
| Rear heated oxygen 2DH 0AH Max. X
sensor heater for
except California .
models 2EH 8AH Min. X
31H 8CH Min. X
32H 8CH Min. X
EGR SYSTEM EGR function 33H 8CH Min. X
34H 8CH Min. X
35H 0CH Max. X
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EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS

X: Applicable
—: Not applicable
ltems e SAT code T‘?';;;tvl?rl;\-li‘tajr 1st trip DTC*4 | Reference page “
(CONSULT screen terms) Cg’;i’j’zu ECM*1 (GST only) i

NO SELF DIAGNOSTIC FAIL- POOGO 0505 o _ _ - WA
URE INDICATED
MAF SEN/CIRGUIT P0O100 0102 — — X EC-122 _ B
ABSL PRES SEN/CIRG ' PO105 0803 — - X EC-130
AIR TEMP SEN/CIRC PO110 0401 — - X EC-189
COOLANT T SEN/CIRC PO115 0103 — — X EC-145 LG
THRTL POS SEN/CIRG P0120 0403 — - X EC-150
*CCOLAN T SEN/GIRC PO125 0908 — —_ X EC-161
FRONT 02 SENSOR-B1 PO130 0503 X X X*3 EC-166
FRONT O2 SENSOR-B1 PO131 0411 X X X3 EC-174
FRONT 02 SENSOR-21 PO132 0410 X X X*3 EC-180 4=
FRONT 02 SENSOR-B1 PO133 0409 X X X'3 EC-186
FRONT O2 SENSOR-B1 P0134 0412 X X X3 EC-198 i
FR 02 SE HEATER-B1 PO135 0901 X X X3 £C-204
FRONT O2 SENSOR-B2 PO150 0303 X X X3 EC-166 T
FRONT 02 SENSOR-B2 PO151 0415 X X X3 EC-174
FRONT O2 SENSOR-B2 PO152 0414 X X X3 EG-180
FRONT 02 SENSOR-B2 PO153 0413 X X X3 EC-186 AT
FRONT 02 SENSOR-B2 PO154 0509 X X X3 EC-198
FR 02 SE HEATER-B2 PO155 1001 X X X3 EC-204 =R
REAR G2 SENSCR PO137 0511 X X X3 EC-242
REAR 02 SENSOR PO138 0510 X X X3 EC-249
REAR 02 SENSOR P0139 0707 X X X'3 EC-256 RA
REAR O2 SENSOR PO140 0512 X X X*3 EC-263
RR 02 SEN HEATER PO141 0902 X X X*3 EC-274 BE
REAR 02 SENSOR-B1 PO137 0511 X X X3 EC-348
REAR 02 SENSOR-B1 PO138 0510 X X x*3 EC-219 ST
REAR Q2 SENSOR-B1 PO139 0707 X X X'3 EC-227
REAR 02 SENSOR-B1 PO140 0512 X X X3 EC-235 _
RA 02 SE HEATER-B1 P14 0902 X X X3 EC-268 BS
REAR 02 SENSOR-B2 PO157 0314 X X X3 EC-210
REAR 02 SENSOR-B2 PO158 o33 X X X3 EC219 BT
REAR 02 SENSOR-B2 PO159 0708 X X X3 EC-227
REAR 02 SENSOR-B2 PO160 0315 X X X3 EC-235
RR O2 SE HEATER-82 PO161 1002 X X X3 EC-268 [RIA
FUEL SYS-LEAN/BK1 PO171 0115 — — X EC-279
FUEL SYS-RICH/BK1 PO172 ci4 — — X EC-285 [EL
FUEL SYS-LEAN/BK2 PO174 0210 — — X EC-279
FUEL SYS-RICH/BK2 PO175 0209 — — X EC-285
FUEL TEMP SEN/CIRC PO180 0402 — — X EC-291 X

*1: in Diagnostic Test Mode Il (Self-diagnostic results). These numbers are controlied by NISSAN.
*2: These numbers are prescribed b!{_ SAE J2012.

*3: These are not displayed with GST.

*4: 1st trip DTC No. is the samg as DTC No.
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X: Applicable
—: Not applicable
Items e SAT code T'T'es;tv\?rl:i? 1st irip DTC'4 | Reference page
{CONSULT screen terms) ng?r'::'?” ECM*1 (ST anly) '

MULT! CYL MISFIRE P0300 0701 — — X EC-205
CYL 1 MISFIRE PG301 0608 — — X EC-295
CYL 2 MISFIRE PO302 0607 — — X EC-295
CYL 3 MISFIRE P0303 0606 — — X EC-295
CYL 4 MISFIRE P0O304 0605 - — X EC-295
CYL 5 MISFIRE P0305 0604 — — X EC-205
CYL 6 MISFIRE PO306 0603 — — X EC-295
KNOCK SEN/CIRCUIT P0325 0304 — — X EC-300
CPS/CIRCUIT (POS} PO335 0802 — — X EC-304
CAM PS/CIRC (PHS) PO340 0101 — - X EC-311
EGR SYSTEM PO400 0302 X X X3 EC-441
EGR VOL CON/V CIR P0403 0515 — — X EC-325
TW CATALYST SYSTEM P0420 0702 X X X3 EC-334
TW CATALYST SYS-B1 P0420 0702 X X X3 EC-331
TW CATALYST SYS-B2 P0430 0703 X X X3 EC-331
EVAP SMALL LEAK P0440 0705 X X xX*3 EC-338
PURG VOLUME CONT/V P0443 1008 — — X EC-348
VENT CONTROL VALVE PO446 0903 — — X EC-354
EVAPO SYS PRES SEN PO45C 0704 — — X EC-359
VEH SPEED SEN/CIRC P0O500 0104 — — X EC-365
IACV/AAC VLVICIRC P0O505 0205 — — X EC-368
CLOSED TP SW/CIRC PO510 0203 — — X EC-37¢
AT COMM LINE P0B00 — — — — EC-0

ECM PO60S 0301 — — X EC-384
PNP SW/CIRC PO705 1101 — — X AT-82

ATF TEMP SEN/CIRC PO710 1208 — — X AT-86

VEH SPD SEN/CIR AT PO720 1102 — — X AT-90

ENGINE SPEED SIG PC725 1207 — — X AT-93

A/T 1ST GR FNCTN PQ731 1103 — — X AT-96

AT 2ND GR FNCTN P0732 1104 — — X AT-101
A/T 3RD GR FNCTN P0733 1105 — — X AT-108
AT 4TH GR FNCTN PO734 1106 — — X AT-111

TCC SOLENQID/CIRG P0740 1204 — — X AT-119
AT TCC 8V FNCTN PO744 1107 — — X AT-123
L/PRESS SOL/CIRC P0O745 1205 - — X AT-130
SFT SOL A/CIRC PO750 1108 — — X AT-134
SFT SOL B/CIRC PO755 1201 — — X AT-138
MAP/BAR SW SOL/CIR P1105 1302 - — X EC-386
SWRL CONT sV P1130 1004 — — X EC-395
SWL CON VG SW P1165 o112 — — X EC-410

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

*2: These numbers are prescribed by SAE J201
*3: These are not displayed with GST.

*4: 1st trip DTC No. is the same as DTC No.
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X: Applicable
—: Not applicable
liems S SAT code T{e':;tvliiirlrl:i?f 1st trip DTC*4 | Reference page =
(CONSULT scraen terms) ng?_&gj ECM*1 (GST only) @l
CLOSED LOOP-B1 P1148 0307 — — X EG-408
CLOSED LOOP-B2 P1168 0308 — _ X EC-408 (7
IGN SIGNAL-PRIMARY P1320 0201 — — X EC-415
CPS/CIRCUIT (REF) P1335 0407 — — X EC-422 E
CPS/CIRC (OBD) COG P1336 0905 — — X EC-428
EGR TEMP SEN/CIRC P1401 0305 — — X EC-435
EGR SYSTEM P1402 0514 X X X3 EG-441 LG
EVAP SMALL LEAK 1440 0213 X X X*3 EG-449
PURG VOLUME CONT/V P1d44 0214 — — X EC-459
VENT GONTROL VALVE P1446 0215 — — X EC-466
EVAP PURG FLOW/MON P1447 0111 X X X*3 EC-471 EE
VENT CONTROL VALVE P1448 0309 — — X EC-477
VC/V BYPASS/V P1450 0801 - — X EC-483
VC CUT/V BYPASSAY P1491 0311 — — X EC-488 Gl
AT DIAG COMM LINE P1605 : 0804 - - X EC-381
TP SEN/CIRC A/T P1705 1206 — — X AT-142 T
P-N POS SW/CIRCUIT P1706 1003 — — X EC-493
O/R GLTCH SOL/CIRG P1760 1203 — — X AT-148
AT

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

*2: These numbers are prescribed by SAF J2012.

*3: These are not displayed with GST. '

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

[ELL,

1o
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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 Toof)

Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode | by turning the mode selector
on the ECM (Refer to EC-65.)

e [f the battery terminal is disconnected, the emission-related diagnostic information will be lost
within 24 hours.

e When you erase the emission-related diagnostic information, using CONSULT or GST is easier and
quicker than switching the mode selector on the ECM.

The following data are cleared from the ECM memory in the mode obtained.

. Diagnostic trouble codes

. 1st trip diagnostic trouble codes

. Freeze frame data

. 1st trip freeze frame data

. System readiness test (SRT) codes

. Test values

. Others

Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTC, but
all of the data listed above, are cleared from the ECM memory during work procedures.

How to erase DTC (With CONSULT)

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

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

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS”.

Touch “ERASE”. [The DTC in the TCM (Transmission Control Module) will be erased.] And touch “BACK”
twice. :

Touch “ENGINE".

Touch “SELF-DIAG RESULTS”.

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

If DTCs are displayed for both ECM and TCM (Transmission Control Module), they need to be erased
individually for both ECM and TCM (Transmission Control Module).

NGO W N

AL

* N
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Emission-related Diagnostic Information

| DTC CONFIRMATION

{Cont’d)
How to erase DTC (With CONSULT)
1. If the ignition swilch stays “ON" afier repair work, be sure to turn ignition switch “OFF” once. Wait at least 5 seconds
and then turn it “ON" {engine stopped) again.
Il SELECTSYSTEM [ |[lm  seecTpiagmope [ W SELF-DIAG RESULTSIE [
l ENGINE | [ SELF-DIAG RESULTS | FAILURE DETECTED
| AT | [ paTA MONITOR ] SHIFT SOLENOIDV A
B I [ |:> [ bTC WORK SUPPORT | [:>
[ ] [ Tom PaRT NUMBER [
I | L | I
] ] [ | [ ERASE ][ PRINT |[ FFdata |
2. Turn CONSULT “ON, and touch 3. Touch “SELF-DIAG RESULTS". 4. Touch “ERASE". {The DTC in the
AT ] TCM will be erased.)
Touch Touch J_‘
[l seLecTsysTEM ] [l secectoisemoce [ B SELF-DIAG RESULTSH []
ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME
AT ) | [ sELF-DIAG RESULTS SFT SOL A/CIRG 0
[P0750]
| |::> | pATA MONITOR |:>

|
|
[ ACTIVE TEST ]
|
|

m
[ ECM PART NUMBER [ ERASE || PRINT || FFdata |

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

|
l
I
I
|
L

SAT382J

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.

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

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.)

3. Select Mode 4 with GST (Generic Scan Tool).

(o5 How to erase DTC (No Tools)
Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip step 2.

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

2. Perform “SELF-DIAGNQOSTIC 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.)

3. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM. (See
EC-65.)

EC-63
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

N

4

SERVICE

— ENGINE — |-
, SOON

\

Malfunction Indicator Lamp (MIL)

The MIL is located on the instrument panel.
1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is for
checking the blown lamp.
If the malfunction indicator lamp does not light up, refer to EL
section “WARNING LAMPS”. Or see EC-539.
2. When the engine is started, the maifunction indicator lamp
should go off.
If the lamp remains on, the on board diagnostic system has

SEF217U detected an engine system malfunction.

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

Diagnostic Test Mode |
- 1. BULB CHECK

2. MALFUNCTION

Diagnostic Test Mode Ii
3. SELF-DIAGNOSTIC
4, FRONT HEATED OXY-

GEN SENSOR MONI-
TOR

WARNING

RESULTS

: This function checks the 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

(2 trip detection logic), the MIL will light up to inform the driver that a
malfunction has been detected. ]
Following malfunctions will light up or blink the MIL in the 1st trip.

e “Misfire (possible three way catalyst damage)”

e “Closed loop control” o
e “Fail-safe mode” [except for crankshaft position sensor (REF) circuit]

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

MIL flashing without DTC

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

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

by front heated oxygen sensor, to be read.

How to switch the diagnostic test (function) modes and details of the above functions are described later. (See
next page.)
The following emission-related diagnostic information is cleared when the ECM memory is erased.
Diagnostic trauble codes
1st trip diagnostic trouble codes

238
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Freeze frame data

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

Test values
Others

- Diagnostic Diagnostic
Condition Test Mode | Test Mode ||
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK
Ignition switch @ RESULTS
in “ON” posi-
tion i
h Engine y on | FRONT HEATED
C@ unning A N | OXYGEN SENSOR
@ i ] MONITOR
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
' ' Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES :

C‘E Turn ignition switch “ON”, NG
{Do not start engine.} Check MiL circuit. NG
{See EC-539.)

Y

Repair hatness or connectors.

OK

v

A 4
Diagnostic Test Mode | — BULB el 2
CHgCK Check whether ECM test | No Repair or replace ECM test mode

— Yes | mode selector is tumed S
MIL should come on. < counterclockwise. selector.
oK EM
Y » @ D » Diagnostic Test Mode | 1
\ — MALFUNCTION WARNING
Start engine.
NG Check MIL circuit. NG
"y ™ (See EC-539.) » Repair harness or connectors.
(Turn diagnostic test mode selector on
ECM fully clockwise.) 9K _ oK &
MIL should go off. Check ECM fail-safe.
0K (See EC'QQ)
OK CL
¥
Wait at least 2 seconds. < 4
Diagnostic Test Mode I MT
—» — FRONT HEATED OXYGEN SENSOR
MONITOR {Leit bank}
7 AT
Turn diagnostic test mode selector on
ECM fully clockwise. FA
{Turn diagnostic test mode selector l,
fully counterclockwise.)
l , Wait at least 2 seconds. Lﬁ A
i
DIAGNOSTIC TEST MODE I @ [> @ Tum diagnostic test iode selector on
— SELF-DIAGNOSTIC RESULTS > ECM fully counterclockwise, BE
(Erasing ECM Start engine. i
X mMemory)
Diagnostic Test Mode 11 @T

— FRONT HEATED OXYGEN SENSOR
MONITOR {Right bank)

¥ S
Turn diagnostic test mode selector on
ECM fully clockwise,

il BT
Walt at least 2 seconds.
] A&

Turmn diagnostic test mode selector on
| ECM fully counterclockwise. EL

e Switching the modes is not possible when the engine is

. running. 4
I e Selector is turned fully clock- e When ignition switch is turned off during diagnosis,
lated diagnostic information will be power to ECM will drop after approx. 10 seqonds. _
erased from the backup memory In The diagnosis will automatically return to Diagnostic Test
the ECM. Mode |

e Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE I—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. (Refer to WARNING LAMPS AND CHIME in EL section or see EC-539.)

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION Condition
INDICATOR LAMP
ON When the malfunction is detected or the ECM's CPU is malfunctioning.
OFF No malfunction
e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode II (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 not illuminate in diagnostic test
 mode 1 (Malfunction warning), all displayed items are 1st trip DTC'’s. If only one code is displayed when the

MIL illuminates in diagnostic test mode 1l (SELF-DIAGNOSTIC RESULTS), it is a DTC; if two or more codes

are displayed, they may be either DTC’s or 1st trip DTC's. DTC No. is same as that of 1st trip DTC. These

unidentified codes can be identified by using the consult or GST. A DTC will be used as an example for how

to read a code.

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

06 0.3 06 03

i — i w
r QFF S
=

T T
09 2.1
09 03 21 o0& Unit; second
Diagnostic trouble code No. 0102 Diagnostic trouble code No. 0403 SEF2980Q

Examptle: Diagnostic trouble code No. 1003
086
OFF 5‘_l‘ ‘ | mg
I
L R

Unit: second

Diagnostic trouble code No. 1003
SEF182PA

Long (0.6 seconds) blinking indicates the two LH digits of number and short (0.3 seconds) 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 INDEX, refer to EC-2.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO ERASE DIAGNOSTIC TEST MODE Il (Self-diagnostic results)

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

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

TIC TEST MODES”.)

e If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup {]
memory within 24 hours.

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

DIAGNOSTIC TEST MODE II—FRONT HEATED OXYGEN SENSOR MONITOR

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

Air fuel ratio feedback control LG

MALFUNCTION INDICATOR LAMP Fuel mixture condition in the exhaust gas condition

ON Lean
Closed loop systemn

OFF Rich
*Remains ON or OFF Any condition Open foop system

*: Maintains conditions just before switching to open ioop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode |l and warm it up 6L
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 MT
2,000 rpm under no-load.

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

2. Wait at least 2 seconds.
3. Turn diagnostic test mode selector on ECM fully counterclockwise.

Al
[ Left side — Right side] =
0.2 0.2
ON B
B |‘ _ )
OFF f()—’ (H

) ST

e o 0.6 30 © v

Left side I""'““"‘_d_ - Right side
A ndication monitor
montor of change F@S
Right side — Left side
[Rig ! 0.2
Bl
ON - =
"] gl |
h ~ g 0.2 26 - v —
Right side "—”—"—'l Jieation Left side
H 1 .
monitor or; change monitor Unit: second EL
SEF134M ”@X
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

NVIS (NISSAN Vehicle Immobiliser System — NATS)

e If the security indicator lights up with the ignition switch
in the “ON” position or “NATS MALFUNCTION” is dis-
played on “SELF-DIAG RESULTS” screen, perform self-
diagnostic results mode with CONSULT using NATS pro-
gram card (NATS-E980U). Refer to “NVIS (NISSAN Vehicle
Immobiliser System — NATS)"’ in EL section.

e Confirm no self-diagnostic results of NATS is displayed

before touching “ERASE” in “SELF-DIAG RESULTS”

mode with CONSULT.

When replacing ECM, initialization of NATS system and

B SELF-DIAG RESULTS B[]

FAILURE DETECTED TIME
NATS MALFUNCTION 0

[ ERASE || PRINT |

SeFessa| @

registration of all NATS ignition key IDs must be carried
out with CONSULT using NATS program card (NATS-
E980U).

. Therefore, be sure to receive all keys from vehicle owner.
Regarding the procedures of NATS initialization and NATS
ignition key 1D registration, refer to CONSULT operation
manual, NATS.

OBD System Operation Chart

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

When a malfunction is detected for the first time, the 1st trip DTC and the 1st trip freeze frame data are

e
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-50.

e The MIL will go off after the vehicle is driven 3 times with no malfunction. The drive is countegj only 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 can be displayed until the vehicle is driven 40 times (driving pattern
A) without the same malfunction recurring (except for Misfire and Fuel Injection System). For Mlsflre_ and
Fuel Injection System, the DTC and freeze frame data can be displayed until the vehicle is driven 80 times
{driving pattern C) without the same malfunction recurring. The “TIME” IN “SELF_-DIAGNOSTIC
RESULTS” mode of CONSULT will count in response to the number of times the vehic!e 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)

DTC, Freeze Frame Data (no
display)

80 (pattern C)

80 (pattern C)

40 (pattern A)

1st Trip DTC (clear)

1 {pattern C), "1

1 {pattern C), *1

1 (pattern B}

1st Trip Freeze Frame Data
(clear

’1= *0

t1, 0

1 (pattern B)

For details about patterns “B” and “C” under “Fue! Injection Systern” and “Misfire”, see EC-70.

For details about patterns “A™ and “B™ under “Other”, see EC-72.
*1: Clear timing is at the moment OK is detected.

*2: Clear timing is when the same malfunction is detected in the 2nd trip.
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CBD System Operation Chart (Cont’d)

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

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

NO DISPLAY

This driving pattern
satisfies with B but not C.

This driving paltern
satisfies with C but not B.

NG
Detection

Detection

This driving patiern satisfies with B and C patterns.
NG

CK

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

MIL
lights up.

<uraled Buiang=

HA
EL
1D
243

SEF3925

trip DTC and the fst trip freeze frame data will be stored

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

(pattern C) without the same malfunction after DTC is

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

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

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

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

EC-69

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

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

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

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

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

1:

*



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

EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”
<Driving pattern B>
Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD system.
e The B counter will cleared when the malfunction is detected once regardiess of the driving pattern.
e The B counter will be counted up when driving pattern B is satisfied without any malfunction.
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 foilowing 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:
e When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
o When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than 70°C (158°F)
The C counter will be cleared when the malfunction is detected regardless of (1).
The C counter will be counted up when (1) is satisfied without the same malfunction.
The DTC will not be displayed after C counter reaches 80.
The 1st trip DTC will be cleared when C counter is counted a time without the same malfunction after DTC

is stored in ECM.
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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 patiern
satisfies with A but not B.

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

NG
Detection

...........................................................................

NG
Detection

This driving pattern safisfies with A and B patterns.

Detection

Vehicle

speed -----
N

lights up

goes off.

|
MIL
A ML

<uislied Buinngs

<BIEQ eWeld 9282l (dL} IS1) ' 214 {di1 is|)>

=
=
v

[FIA
EL
DX
245
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trip DTC and the 1st trip fresze frame data will be stored

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

1st trip freeze frarmne data will be cleared.

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

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

EC-71

pattern B)

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

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

When the same malfunction is detected in two consecutive
trips, the DTC and the freeze frame data will be stored in
ECM.

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

trips, MIL wili light up.
"2: MIL will go off after vehicle is driven 3 times |

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

*1:



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

<Driving pattern A>

Engine
coolant °C (°F)
temperature
(1) Engine coolant temperature should go over 70°C (158°F).
70 (158)
40 (104)
20 (¢8)
(2) Engine coolant temperature should change more than 20°C
H > - in6.
! e —— (68°F) after starting engin
!Gh‘l ON IGN OFF
!
Engine ! |
speed : :/—(3] Ignition switch should be changad from “"ON" to "OFF".
rpm I |
: |—(4) Engine spaed should go over 400 rpm.
M
|
400 b — | ———q———— -
v}

AECE74

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

e The DTC will not be displayed after the A counter reaches 40.
<Driving pattern B>

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

246

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

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

\
Fuse box/ \. Data link
connector
for CONSULT
SBF326H

NISSAN
CONSULT
FII
START

I SUB MODE

SBR455D)

Im SELECT_SYSTEM
ENGINE

I I I

SEF895K

[lp  seLecTomGmope [+

| WORK SUPPORT ]
| SELF-DIAG RESULTS 1
|
|
I

| DATA MONITOR

| ACTIVE TEST

[ DTC CONFIRMATION

[ FUNCTION TEST

SEF218U

[l seLecT Diae MoDE

|ecm PaRT NUMBER

]

I

I |
I i
I _
I |
I _

SEF374Q

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn ignition switch OFF.

2. Connect "CONSULT” to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the fuse

box cover.)

3.  Turn ignition switch ON.
4. Touch "START".

5. Touch “ENGINE".

6. Perform each diagnostic test mode according to each service

procedure.

For further information, see the CONSULT Operation Manual.
This example shows the display when using the UE990 pro-
gram card. The screen differs according to the program card

used.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
ENGINE CONTROL COMPONENT PARTS/CONTROL SYSTEMS APPLICATION
DIAGNOSTIC TEST MODE

SELF-DIAGNOSTIC DTC
RESULTS*1 CONFIRMATION

WORK FUNC- DTC

DATA | ACTIVE
SUp- FREEZE | yoniror | TesT | oM SRT | WORK

PORT FRAME TEST | sratus | sup-
DATA®2 PORT

Item

Crankshaft position sensor (POS) X

Crankshalt position sensor {REF) X

Mass air flow sensor

Engine coolant temperature sensor

Front heated oxygen sensor

Rear heated oxygen sensor

Vehicle speed sensor

Throttle position sensor X

Tank fuel temperature sensor

EVAP control system pressure sensor

Absolute pressure sensor

EGR temperature sensor

>
PR ] x| x
bod

INPUT Intake air temperature sensor

AR A B DR B B R 0

Knock sensor

>
>

Start signal

>

Ignition switch

Closed throttle position switch X

Closed throttie position switch {throttle
position sensor signal)

Air conditioner switch

PNP switch X

Power steering oil pressure switch

Battery voltage

Swirt control valve contral vacuum
) X
check switch

X X PxIx|xlx] x
X

Injectors

X
Power transistor (Ignition timing) {Ignition
signal)

ENGINE CONTROL COMPONENT PARTS
>
>
>

IACV-AAC valve X X

EVAP canister purge volume conirol X
solenoid valve

Air conditioner relay

Fuel pump relay X

ouTPUT | EGR volume control valve

=

Front heated oxygen sensor heater

Rear heated oxygen sensor heater

Cooling fan

EVAP canister vent control valve

Vacuum cut valve bypass valve

MM X | x| X[ =]|x

XK XK=
b

MAP/BARO switch solenoid valve

Calcuiated load value X

HKoOIX|XIX || |=x{xix]|x] x |x
>

Swirl control valve control solenoid X
valve

X: Applicable

*1: This item includes 1st trip DTCs.

*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT screen in freeze frame data
mode only if a 1st trip DTC or DTC is detected. For details, refer to EC-52.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

1)
CONSULT (Cont’d)
FUNCTION
Diagnostic test mode Fungtion
This mode enables a technician to adjust sorme
Work support devices faster and more accurately by following the
indications on the CONSULT unit. 6l
Self-diagnostic results such as 1st trip DTC, DTCs
Self-diagnostic results and 1st trip freeze frame data or freeze frame data
_ can be read and erased quickly.*1 MA
Data monitor Input/Quiput data in the ECM can be read.
Diagnostic Test Mode in which CONSULT drives EM]
Active test some actuators apart from the ECMs and also shifts
some parametess in a specified range.
DTC confirmation The statlus of system monitoring tej.-.ts and the self- L@
diagnosis status/result can be confirmed.
. Cendugted by CONSULT instead of a technician to
Function test datermine whether each system is "OK" or “NG”.
ECM part numbers ECM part numbers can be read.
*1  The following emission-related diagnostic information is cleared when the ECM memory is erased.
1. Diagnostic trouble codes FlE
2. 1st trip diagnostic trouble codes
3. Freaze frame data
4, 1st trip freeze frame data
5, System readiness test (SRT) codes @ﬂ_-.
6. Test values
7. Others
(]
WORK SUPPORT MODE
WORK ITEM CONDITION USAGE
Ay
THRTL POS SEN ADJ CHECK THE THRCTTLE POSITICN SENSOR SIGNAL. ADJUST | When adjusting throttle positicn sen- AT
IT TC THE SPECIFIED VALUE BY ROTATING THE SENSOR sor initial position
BODY UNDER THE FOLLOWING CONDITIONS.
» IGN SW “ON" EA
+ ENG NOT RUNNING
« ACC PEDAL NOT PRESSED
IACV-AAC VALVE ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER THE When adjusting ignition timing and idle | [RA
FOLLOWING CONDITIONS. speed
« ENGINE WARMED UP
s NO-LOAD BF@
FUEL PRESSURE RELEASE e FUEL PUMP WILL STOP BY TOUCHING *“START" DURING When releasing fuel pressure from
IDLING. _ fuel line
CRANK A FEW TIMES AFTER ENGINE STALLS. ST
EVAP SYSTEM CLOSE OPEN THE VACUUM CUT VALVE BYPASS VALVE AND CLOSE | When detecting EVAP vapor leak
THE EVAP CANISTER VENT CONTROL VALVE IN ORDER TC point of EVAP system
MAKE EVAP SYSTEM CLOSE UNDER THE FOLLOWING GON- RS
DITIONS.
s IGN SW “ON"
e ENGINE NOT RUNNING
e AMBIENT TEMPERATURE IS ABOVE 0°C (32°F). ES)
e NO VACUUM AND NO HIGH PRESSURE IN EVAP SYSTEM
» TANK FUEL TEMP. IS MORE THAN 0°C (32°F).
s WITHIN 10 MINUTES AFTER STARTING “EVAP SYSTEM HA
CLOSE"
EL
B3
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

SELF-DIAGNOSTIC MODE

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

2).

Freeze frame data and 1st trip freeze frame data

Freeze frame data
item™2

Description

DIAG TROUBLE
CODE
[PXXXX]

Engine control component part/control system has a trouble code, it is displayed as “"PXXXX". [Refer to
“Alphabetical & P No. Index for DTC (EC-2).]

FUEL SYS-B1™1

FUEL SYS-B2*1

“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 heated oxygen sensor{s) as feedback for fuel control
“MODE 5”: Open loop - has not yet satisfied condition to go to closed toop

CAL/LD VALUE [%]

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

COOLANT TEMP
[°C] or [°F]

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

S-FUEL TRM-B1 [%]

S-FUEL TRM-B2 [%]

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

schedule.

L-FUEL TRM-B1 [%]

L-FUEL TRM-B2 [%]

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

than short-term fuel trim.

ENGINE SPEED
[rpm]

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

VEHICL SPEED [km/
h] or [mph]

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

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

The absolute pressure at the mament a malfunction is detecled is displayed.

*1: Regarding A32 model, “B1"” indicates right bank and “B2” indicates left bank.
*2: The items are the same as those of 1st trip freeze frame data.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
DATA MONITOR MODE
Maonitored item ECM Main
[Unit] input . Description Remarks
. signals
signals
CKPS-RPM ¢ Indicates the engine speed computed @
(POS) [rpm] O O from the POS signal {1° signal) of the
crankshaft position sensor (POS}. MA
CKPS-RPM e Indicates the engine speed computed e The accuracy of detection becomes poor
(REF) [rpm] from the REF signal (120° signal) of the if engine speed drops below the idle rpm.
O crankshaft position sensor {REF). e [f the signal is interrupted while the EN|
engine is runhing, an abnormal value
may be indicated. N
. . LE
POS COUNT e (ndicates the number of signal plate (fly-
O O wheel} cogs (tooth) during engina 1 revo-
lution.
MAS AIR/FL SE [V] e The signal voltage of the mass air flow e When the engine is stopped, a certain
O O sensor is displayed. value is indicated. =g
COOLAN TEMP/S » The engine coolant temperature (deter- | e When the engine coolant temperature
[°C] or [°F] mined by the signal voltage of the engine senser is open or short-circuited, EGM
O O coalant temperature sensor) is displayed. entars fail-safe mode. The engine coolant L
temperature determined by the ECM is
displayed.
FR O2 SEN-B2 [V] O O « The signal voltage of the front heated MT
oxygen sensor is displayed.
FR O2 SEN-B1 [V .
O AT
RR O2 SEN-B1 e The signal voltage of the rear heated
(For California) O O oxygen sensor is displayed. EA,
RR O2 SEN-B2
{For Galitornia) O
RA
RR Q2 SENSOR [V]
(Except for California) O O
FR 02 MNTR-B2 o Display of front heated oxygen sensor e After turning ON the ignition switch, BR
[RICH/LEAN] signal during air-fuel ratic feedback con- “RICH" is displayed until air-fuel mixture
O O trol: ratic feedback control begins.
RICH ... means the mixture became e When the air-fuel ratic feedback is 8T
“rich", and control is being affected clamped, the value just before the clamp-
FR O2 MNTR-B1 toward a leaner mixture. ing is displayed continuously.
[RICH/LEAN] O O LEAN ... means the mixture became RS
“lean”, and control is being affected
toward a rich mixture. BT
C
RR 02 MNTR-B1 ‘ e Display of rear heated oxygen sensor e When the engine is stopped, a certain
{For California) O signal: value is indicated.
AR 02 MNTR-B2 RICH ... means the amqunt :af oxygen HA
(For California) O O after three way catalyst is relatively
small.
RR 2 MNTR LEAN ... means the amount of oxygen EL
[RICH/LEAN] O alter three way catalyst is relatively large.
(Except for California)
VHCL SPEED SE e The vehicle speed computed from the oX
[km/h] or Imph] O O vehicle speed sensor signal is displayed.

NOTE:
Any monitored item that dees nof maich the vehicle being diagnosed is deleted fram the display automaticaily.
Regarding A32 model, “"B1” indicates right bank and “B2" indicates left bank.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item
[Unit]

ECM
input
signals

Main
signhals

Description

Remarks

BATTERY VOLT [V]

O

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

Q

The throttle position sensor signal volt-
age is displayed.

FUEL TEMP SEN [°C]
or [°F]

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

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]
or [°F]

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

START SIGNAL
[ON/OFF]

Indicates [ON/QFF] condition from the
slarter signal.

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

CLSD THL/P SW
[ON/OFF]

Indicates mechanical contact [ON/OFF]
condition of the throttle position sensor.

CLSD THL POS
[ON/OFF)

Indicates idle position [ON/OFF] com-
puted by ECM according to the throttle
position sensor signal.

AIR COND SiG
[ON/OFF]

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

P/N POSI SW
[ON/OFF]

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

PW/ST SIGNAL
[ON/OFF]

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

LOAD SIGNAL
[ON/OFF]

O O L0000 O

Indicates [ON/OFF] condition trom the
electrical load signal and/ar lighting
switch.

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

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

IGNITION SW
[ON/OFF]

O O OO0 OOOO00O

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

SWL CON VC SW~

Indicates [ON/OFF] condition from the
swirl control valve control vacuum check
switch.

ON ... Swirl controi valve is not opera-
tional.

OFF ... Swirl ¢ontrol valve is operational.

INJ PULSE-B2 [msec]

INJ PULSE-B1 msec]

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

e When the engine is stopped, a certain
computed valug is indicated.

B/FUEL SCHDL
[msec]

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

IGN TIMING [BTDC]

Indicates the ignition timing computed by
ECM according to the input signals.

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

IACV-AAC/V [step]

OO0 O

Indicates the JACV-AAG/V control value
computed by ECM according to the input
signals.

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
Regarding A32 model, "B1” indicates right bank and “B2” indicates left bank.
*: If this item is not available in CONSULT, use “ECM Terminals and Reference Value”, EC-108.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’'d)
Monitored item ECM Mai
[Unit] input | . an Description Remarks
. signals
signals

PURG VOL C/V [%])

Indicates the EVAP canister purge vol-
ume control solenoid valve computed by
the ECM according to the input signals.
The opening becomes larger as the
value increases.

ENGINE MOUNT
[IDLE/TRVL]

The control condition of the front engine
mounnting (computed by the engine con-
trol module according to the input sig-
nals) ig indicated.

IDLE ... ldle condition

TRVL ... Driving condition

A/F ALPHA-B2 [%]

A/F ALPHA-B1 [%]

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

+ When the engine is stopped, a certain
value is indicated.
e This data also includes the data for the

air-fuel ratio learning control.

EVAP SYS PRES [V]

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

AIR COND RLY
[ON/OFF)

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

FUEL PUMP RLY
[ON/OFF]

Indicates the fuel pump relay control con-
dition determined by ECM according to
the input signals.

SWRL CONT S/V
[ON/OEF]

The control condition of the swirl control
valve control solenoid valve (determined
by ECM according to the input signals}) is
indicated.

ON ... Swirl control valve is closed.

OFF ... Swirl control valve is opened.

COOLING FAN
[HVLOW/CFF]

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

HI ... High speed operation

LOW ... Low speed operation

OFF ... Stop

EGR VOL CON/V
[step]

Indicates the EGR volume control valve
computed by the ECM according to the
input signals.

The opening becomes larger as the
value increases.

VENT CONTAV [ON/
OFF]

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

ON ... Closed

OFF ... Open

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
Regarding A32 model, “B1” indicates right bank and “B2” indicates left bank.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
Monitored item ECM Main
[Unit] input . Description Remarks
. sighals
signais
FR 02 SEN HTR-B1 o Indicates [ON/OFF] condition of heated
[ON/OFF] oxygen sensor’s heater determined by
FR O2 SEN HTR-B2 ECM according to the input signals.
[ON/QFF] !

RR 02 SEN HTR-B1
[ON/OFF] (For Cali-
fornia)

RR 02 SEN HTR-B2
{ON/OFF]
(For Califernia)

RR O2 SEN HEATER
[ON/OFF]
{Except for California)

VCA BYPASSH
[ONFOFF]

o The control condition of the vacuum cut

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

e ON ... Open

OFF ... Closed

CAL/LD VALUE [%]

e “Calculated load value” indicates the

value of the cumrent airflow divided by
peak airflow.

ABSOL TH-P/S [%]

e “Absolute throtile 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]

¢ Indicates the mass airflow computed by

ECM according to the signal voltage of
the mass airflow sensor.

MAP/BARO SW/V
[MAP/BARO]

¢ The control condition of the MAP/BARO

switch solenoid valve (determined by
ECM according to the input signal} is
indicated.

MAP ... Intake manifold absolute pres-
sure

BAROQ ... Barometric pressure

ABSOL PRES/SE [V]

e The signal voltage of the absolute pres-

sure sensor is displayed.

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

[msec] or {Hz] or [%)]

measured by the pulse probe.

be measured.

e Figures with “#"s are temporary ones.
They are the same figures as an actual
piece of data which was just previously
measured.

NOTE:
Any monitorad item that does not match the vehicle being diagnosed is deleted from the display automatically.
Regarding A32 model, “B1” indicates right bank and “B2" indicates left bank.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY}

FUEL INJECTION

Engine: Return to the criginal
trouble condition

« Change the amount of fuel injec-

tion using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

e Hamess and connector
e Fuel injectors
e Front heated oxygen sensor

Engine: After warming up, idle

IACV-AAC/Y the engine. Engine speed changes according to | e Harness and connector
OPENING # Change the IACV-AAC valve the opening step. o |ACV-AAC valve
opening step using CONSULT.
e Engine: Return to the original = Hamess and connector
ENG COOLANT trouble condition If trouble symptom disappears, see |e Engine coolant temperature sen-
TEMP » Change the engine coolant tem- | CHECK ITEM. sar

perature using CONSULT.

e Fuel injectors

IGNITION TIMING

Engine: Return to the original
trouble condition

Timing light: Set

Retard the ignition timing using
CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

« Camshaft position sensor
(PHASE)

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

e Engine: After warming up, idie e Harness and connector
the engine. e« Compression
POWER BAL- e A/C switch “OFF” Engine runs rough or dies e Injectors
ANCE e Shift lever “N” 9 g ' e Power transistor
e Cut off each injector signal one » Spark plugs
at a time using CONSULT. o Ignition coils
e Ignition switch: ON
COOLING FAN e Turn the cooling fan “ON" and Cooling fan moves and stops. : gg;rriizsf::dm?tgrector
“OFF” using CONSULT.
o Ignition switch: ON (Engine
FUEL PUMP stopped) F
P uel pump relay makes the operat- |e Harness and connector
RELAY ® Tum the fuel pump relay “ON ing sound. » Fuel pump relay
and “OFF" using CONSULT and
listen for operating sound.
e Engine: After warming up, idle
EGR VOLUME the engine. Enci -
ngine speed changes according to | # Hamess and connector
CONTROL VALVE | * Change th? EGR volu_m e control the opening step. e EGR volume control valve
valve opening step using CON-
SULT.
e Ignition switch: ON
SWIRL CONT e Turn solenoid valve “ON” and Solenoid valve makes an operating | e Hamess and connector
SOL VALVE “OFF" with CONSULT and listen |sound. + Solenoid valve

for operating sound.

SELF-LEARNING
CONT

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

“CLEAR” on the screen.

the original coefficient by touching

ENGINE MOUNT-
ING

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

Gear position: “D” range {Vehicle
stopped)

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

Body vibration changes according
to the front engine mounting condi-
tion.

e Harness and connector
« Front engine mounting

PURG VOL
CONTHNV

Engine: After warming up, idle
the engine.

Change the EVAP canister purge
volume control solenocid valve
opening percent using CON-
SULT.

Engine speed changes according to
the opening percent.

e Harness and connector
e EVAP canister purge volume
control solenoid valve
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
TEST ITEM CONDITION JUDGEMENT CHECK ITEM {(REMEDY)
e |gnition switch: ON
(Engine stopped)
VENT » Tumn the EVAP canister vent con- | EVAP canister vent control valve » Harness and connector
CONTROL/V trol valve “ON” and “OFF” using | marks an operating sound. e EVAP canister vent control valve

CONSULT and listen for operat-
ing sound.

VC/V BYPASS/V

o |gnition switch: ON
{Engine stopped)

e Turn the vacuum cut valve
bypass valve “ON” and “OFF”
using CONSLULT and listen for
operating sound.

Vacuum cut valve bypass valve
marks an operating sound.

e Hamess and connector
e Vacuum cut valve bypass valve

MAP/BARC SW/V

¢ Ignition switch: ON
{Engine stopped)

s Turn the MAP/BARO switch sole-
noid valve between "MAP” and
“BARO” using CONSULT and
listen for operating sound.

MAP/BARO switch solenoid vaive
makes an operating sound.

e Harness and connector
MAP/BARQO switch solenoid valve

DTC CONFIRMATION MODE

SRT STATUS mode
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”, EC-52.

DTC WORK SUPPORT mode

TEST MODE

TEST ITEM

CONDITICN

REFERENCE PAGE

PURGE FLOW P1447 EC-471
VC GUTA BPV P1491 EC-488
e TIVE PURG VOL CNV P1444 EC-459
EVAP SML LEAK P0440 EC-338
EVAP SML LEAK P1440 EC-449
FR 02 SEN-B1 PO131 EC-174
FR 02 SEN-B1 PO132 EC-180
FR 02 SEN-B1 P0133 EC-186
FR 02 SENSOR  LFLO2 SEN-81 P0130 EC-166
FR 02 SEN-B2 P0O151 EC-174
FR 02 SEN-B2 P0152 EC-180
FR O2 SEN-B2 PO153 Refer to corresponding trouble diagnosis EC-186
FR O2 SEN-B2 PO150 for DTC. EC-186
RR O2 SEN-B1 P0137 EC-210
RR 02 SEN-B1 P0138 EC-219
RR 02 SEN-B1 P0139 EC-227
RR 02 SEN-B2 P0157 EC-210
AR 02 SENSOR | RR 02 SEN-B2 PO158 £C-219
RR 02 SEN-B2 P0159 EC-227
RR 02 SENSOR PO137 EC-242
RR 02 SENSOR P0138 EC-249
RR 02 SENSOR P0139 EC-256
COR SYSTEM EGR SYSTEM P0400 EC-441
EGR SYSTEM P1402 EC-441
256 EC-82



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM {REMEDY}
o Ignition switch: ON
SELF-DIAG (Engine stopped) I
— e system
RESULTS e Dispiays the results of on board Objective sy
diagnostic system.
# Ignition switch: ON o Harness and connector
{Engine stopped) Throttle valve: OFF e Throttle position sensor (Closed
o Throttle position sensor circuitis | opened throttte position)
CLOSED THROTTLE tested when throttis is opened and o Throttle position sensor (Closed
POSI closed fully. (“IDLE POSITION” is throttie position) adjustment
the test item name for the vehicles | Throttle valve: ON » Throttle linkage
in which idle is selected by throttle | closed ¢ Verify operation in DATA
positicn sensor.) MONITOR mode.
e Harness and connector
iti itch: le position sensor
’ :g;m;r; Ss\:';mhédc}) " Range (Throttle : I::gtt:rz SOSition sensor
THROTTLE PGSI 9 pp o valve fully opened | More than .
SEN CKT » Throttle position sensor circuitis | Throttle valve | 3.0V adjustment
tested when throttle is opered and fully closed) ’ ¢ Throttle linkage
closed fully. y o Verify operation in DATA
MONITOR mode.
¢ Ignition switch: ON Out of N/P d ector
PARK/NEUT POSI (Engine stopped) positions OFF : E:’;“ﬁtiz conn
SW CKT o PNP switch circuit is tested when NP positons | ON « Linkage or PNP switch adjustment

shift lever is manipulated.

e Ignition switch: ON
(Engine stopped)

« Harness and connector
e Fuel pump

FUEL PUMP e Fuel pump circuit is tested by There is pressure pulsation on
s Fuel pump rela

CIRCUIT checking the pulsation in fuel the fuel teed hose. : erl Elterﬁ:logg!i/ng

pressure when fuel tube is

pinched o Fuel level

o Ignition switch: ON
d nector

COOLING FAN (Engine stopped) The cooling fan rotates and | ® gigﬁssfzﬂ 1 conr
CIRCUIT # Cooling fan circuit is tested when | stops every 3 seconds. * g

cooling fan is rotated.

s Cooling fan relay

START SIGNAL
CIRCUIT

e Ignition switch: ON — START

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

Start signal: OFF — ON

» Harness and connector
» Ignition swilch

are displayed.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTION TEST
ITEM

CONDITION

CHECK ITEM (REMEDY)

PW/ST SIGNAL
CIRCUIT

o Ignition switch: ON
(Engine running)

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

JUDGEMENT
Locked position ON
Neutral position CFF

e Harness and connector
= Power steering oil pressure switch
o Power steering oil pump

VEHICLE SPEED
SEN CKT

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

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

e Harness and connector
e Vehicle speed sensor
¢ Electric speedometer

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.

o Camshatt position sensor
{PHASE)

» Crankshaft position sensor (REF)

e Crankshaft position sensor (POS)

MIXTURE RATIO
TEST

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

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

o INJECTION 8YS (Injector, fuel
pressure regulator, harness or
connector)

e IGNITION SYS (Spark plug, power
transistor, ignition coil, hamess or
connector)

e VACUUM SYS (Intake air leaks)

e Front heated oxygen sensor circuit

o Front heated cxygen sensor
aperation

» Fuel pressure high or low

e Mass air flow sensor

POWER BALANCE

e After warming up, idle the engine.
e Injector eperation of each cylinder
is stopped one after ancther, and
resultant change in engine rotation
is examined tc evaluate combus-
tion of each cylinder. (This is only

displayed for models where a
sequential multiport fuel injection
system is used.}

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

o Injector circuit (Injector, harness or
connector)

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

» Compression

o Valve timing

IACV-AAC/V
SYSTEM

e After warming up, idle the engine.

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

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

o Harness and connector

e |IACV-AAC valve

* Air passage restriction between air
inlet and 1ACV-AAC valve

o |AS (Idle adjusting screw) adjust-
ment
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE (Recording vehicle data)

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 displayed at the moment the malfunc-
tion is detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA MONI-
TOR cannot continue any longer after the malfunction detection.
2. "MANU TRIG” (Manual trigger):
e DTC/1st trip DTC and malfunction item will not be displayed automaticalfy on CONSULT screen even
though a malfunction is detected by ECM.
DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:

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

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

moment it is detected.

e 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 TO
PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT".)

2. “MANU TRIG”
o [f the malfunction is displayed as scon as “DATA MONITOR?” is selected, reset CONSULT to “MANU

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

[ln_seLect monmor meM | [l seT Recoroincono | [ SET RECORDING COND

ECM INPUT SIGNALS ANGRGTN vanu TR | [ auto TRiG  [JETXNURETTE
MAIN SIGNALS HI SPEED LONG TIME HI SPEED LONG TIME

L SELECTION FROM MENU [ i J
1 |
| |
| |

I

I | L
| |
|

T ]

LseTmna | START

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

SEF529Q0
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Toel (GST): Sample

SEF138P

/ L
Data link

connector for GST

Brake pelda_l——
b))

SEF302Q

VTX GENERIC OBD I
PROGRAM CARD

Press [ENTER]

Sample screen® SEF3985

OBD Il FUNCTIONS

FO: DATA LIST

F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

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

Sample screen* SEF4165

260

Generic Scan Tool (GST)

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

1IS09141 is used as the protocol.
The name “GST” or “Generic Scan Tool” is used in this service

manual.

GST INSPECTION PROCEDURE

1. Tumn ignition switch OFF.

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

3.  Turn ignition switch ON.
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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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

MODE 1

READINESS TESTS

This mode gains access to current emission-related data values, including analog
inputs and outputs, digital inputs and outputs, and system status information.

MODE 2

(FREEZE DATA)

This mode gains access to emission-related data value which were stored by ECM
during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-76).]

MODE 3

DTCs

This mode gains access 10 emission-related power train trouble codes which were
stored by ECM.

MODE 4

CLEAR DIAG INFO

This mode can clear all emission-related diagnostic information. This includes:
e Clear number of diagnostic trouble codes (MODE 1)

o Clear diagnostic trouble codes {(MODE 3)

o Clear trouble code for freeze frame data (MODE 1)

s Clear freeze frame data (MODE 2)

e Reset status of system monitoring test (MODE 1)

o Ciear on board monitoring test resufts (MODE 6 and 7}

MODE 8

(ON BOARD TESTS)

This mode accesses the results of on board diagnostic monitoring tests of specific
components/systermns that are not continucusly monitored.

MODE 7

(ON BOARD TESTS)

This mode enables the off board test drive to obtain test results for emission-related
powertrain components/systems that are continuously monitored during normal driv-
ing conditions.

MODE 8

This mode can close EVAP system in ignition switch “ON” position (Engine stopped).
When this made is performed, following pars can be opened or closed.
e EVAP canister vent control open

e Vacuum cut valve bypass valve ¢losed

In the following conditions, this mode cannot function.

¢ Low ambient temperature

o Low battery voltage

e Engine running

e Ignition switch “OFF"

o Low fuel temperature

« Too much pressure is applied to EVAP system

EC-87
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TROUBLE DIAGNOSIS — General Description

Sensors

@ -
o

Actuators

'S

MEFQ36D

SEF234G

WHEN
WHERE
HOW

KEY POINTS

.....

Vehicle & engine model

Date, Frequencies
Road conditions

Operating conditions,

Weather conditions,
Symptoms

SEFIG7L
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Introduction

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

It is much more difficult to diagnose a problem that occurs intermit-
tently rather than continuously. 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”, EC-90.

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

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

Diagnostic Worksheet

There are many operating conditions that lead to the malfunctions

of engine componenits.

A good knowledge of such conditions can make trouble-shooting

faster and more accurate,

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

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

for a customer complaint.

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

order to organize all the information for troubleshoating.

Some conditions may cause the malfunction indicator lamp to

come on steady or blink and DTC to be detected.

Examples:

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

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

EC-88
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Diagnostic Worksheet (Cont’d)

WORKSHEET SAMPLE

O Just after stopping O While loading

Customer name MR/MS Model & Year VIN
Engine # Trans, Mileage
Incident Date Manuf. Date In Service Date
O Impossible to start O No combustion O Partial combustion
- O Partial combustion affected by throttle position
11 Startability 00 Partial combustion NOT affected by throttle position
[ Possible but hard to start O Cthers | |
. O No fast idle O Unstable O High idle C] Low idle
O Idling
O Others | 1
Symptoms
O Stumble O Surge 0 Knock O Lack of power
O Driveability O Intake backfire [0 Exhaust backfire
00 Others [ ]
0 At the time of start O White idling
O Engine stall O While accelerating J While decelerating

Incident occurrence

O Just after delivery O Recently
3 In the moming O At night O In the daytime

Frequency 1 All the time O Under cenrtain conditions O Sometimes
Weather conditions O Not affected
Weather O Fine O Raining [ Snowing 1 Others | i
Temperature 1 Hot O Warm O Cool O Cold O Humid °F
dJ Cold 00 During warm-up O After warm-up
Engine conditions Engine speed . . | . | ' | . |
0 2,000 4,000 6,000 8,000 rpm

Read conditions

O In town D In suburbs 0J Highway O Off road (up/down)

[ Not aftected
[0 At starting 0 While idling 1 Al racing
O While accelerating L1 While cruising

Driving conditions 0O While decelerating O While turning {(RH/LH)

10 20 30 40 50

Vehicle speed IS TN YR VR TR N T NN SR N

60 MPH

Malfunction indicator lamp O Turned on O Not turned on

EC-89
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~ TROUBLE DIAGNOSIS — General Description

Work Flow

CHECK IN

h 4

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

v *3
CHECK BTC AND FREEZE FRAME DATA STEP i
Check and PRINT OUT {write down) {1st trip} Diagnostic Trouble Code (DTC) and

Ereeze Frame Data (Pre-check). Then clear. Attach in repair order sheet, § DIC is
not available even if M. lights up, check ECM faii-safe. {Bee EC-89.)

Symptoms collected No symptoms, excepl MIL
lights up or Matunction
Gode endsts at STEP (1.

Y

Verify the symptom by driving in the condition the ciis- | ., JL——
tomer described.

Normal Code Malfnchion Gode
(at STEP 1 {at STEP 1l)

¥ ¥ *
‘NCIBEN? CONF' RMAT‘ON R STEP kY
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE™.

h 4

Choosea the apr}l’Opl‘iate action. *2‘,‘". STEP ¥

Malfunction Code (st STEP Il or IV} Normal Code (at both STEP |l and V)
v

BASIC INSPECTION
SYMPTOM BASIS {at STEP | or il

e

h
Perorm inspections

according to Symptom
Matrix C?Lart.

4 4

TROUBLE DIAGNOSIS FOR DTC PXXXX. "3

STEP VI

h 4

REPAIR/REPLACE

Y

NG FINAL CHECK

Confirrm that the Incident is completely fixed b padormm% BASIC INSPECTION and | v STEP VI
DTC CONFIRMATION PROCEDURE {or OVERALL FUNGTION CHECK). _

Then, erase the unnecessary (already fixed) DTCs in ECM and TCM (Transmission
Control Module).

OK

Y

CHECK OUT
K completion of SRT is needed, drive the vehicle
under the specific patiern. Refer to FC-54.

*1: I the incident cannot be duplicated, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-116.
*2: If the on board diagnostic system cannot be pertormed, check main power supply and ground circuit {See TROUBLE
DIAGNOSIS FOR POWER SUPPLY, EG-117).

*3: H time data of “SELF-DIAG RESULTS is other than “0" or “1t”, refer to “TROUBLE DIAGNOSIS FOR
INTERMITTENT”, EC-116.

*4: if the malfunction part cannot be found, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-116,
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Description for Work Flow

STEP DESCRIPTION
STEP | Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET” as shown on the next page.
Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool) the Diag-
nostic Trouble Code (DTC) and the (1st trip) freeze frame data, then erase the code and the data. (Refer to EC-
STEP II 62.) The (1st trip) DTC and the {1st trip) freeze frame data can be used when duplicating the incident at STEP IIl &
Iv. '
Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the customer.
{The “Symptom Matrix Chart” will be useful. See page EC-100.)
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 Il to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)
If the malfunction code is detected, skip STEP IV and perform STEP V.
Try to detect the Diagnostic Trouble Code (DTC) by driving in (or performing) the “DTC CONFIRMATION PROCE-
DURE”. Check and read the (1st trip) DTC and (1st trip} freeze frame data by using CONSULT or Generic Scan
Tool.
During the (1st trip) DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO
STEP IV TRIG) mode and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)
In case the “DTC CONFIRMATION PROCEDURE” is not availabie, perform the “OVERALL FUNCTION CHECK”
instead. The (1st trip) DTC cannot be displayed by this check, however, this simplified “check” is an effective alter-
native.
The “NG” result of the “OVERALL FUNCTION CHECK” is the same as the (1st trip) DTC detection.
Take the appropriate action based on the results of STEP | through IV.
STEP V If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX.
if the normal code is indicated, proceed to the BASIC INSPECTION. {(Refer to EC-92.) Then perform inspections
according to the Symptom Matrix Chart. (Refer to EC-100.)
Identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using (tracing) “Harness Layouts”.
Gently shake the related connectors, components or wiring hamass with CONSULT set in “DATA MONITOR -
(AUTO TRIG)” mode.
STEP V| Check the voltage of the related ECM terminals or monitor the output data from the refated sensors with CON-
SULT. Refer to EC-103.
The “DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A short
circuit inspection is also reguired for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gl
section (*HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRIGAL INCIDENT”, “Circuit inspaction”}.
Repair or replace the malfunction parts.
Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions
and circumstances which resulted in the customer’s initial complaint.
Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code (Diagnostic trouble code Na.
STEP Vi PO0O0O0 or 0505) is detected. If the incident is stili detected in the final check, perform STEP VI by using a different

method from the previcus one.
Before returning the vehicle to the customer, be sure fo erase the unnecessary (already fixed) (1st trip) DTC in

ECM and TCM (Transmission Control Module). (Refer to EC-82.)

EC-91
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TROUBLE DIAGNOSIS — General Description

Basic Inspection

Precaution:

Perform Basic lnspectlon without electrical or mechanical
loads applied;

e Headlamp switch is OFF,

Air conditioner switch is OFF,

Rear window defogger switch is OFF,

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

BEFORE STARTING
SEF142ll | 1 Check service records for recent
repairs of related problems, or the cur-
B - ] rent need for scheduled maintenance.
2. Open engine hood and check the fol-
lowing:
« Hamess connectors for proper connec-
tions
e Vacuum hoses for splits, kinks, and
roper connections
» Wiring for proper connections, pinches,
or cuts

>

B ,

CONNECT CONSULT TO THE VEHICLE.
seFaizk| | Connect "CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” from the menu.

- h 4
COOLANTEMP/S 80°C NG
CHECK FI CAM FUNCTION Check FI cam, refer to
1, Warm up engine to 75°C {(167°F). “Fast ldle Cam {FIC}
: top engine and wait at least 10 Inspectlon and Ad ustment”
l seconds then turn ignition switch in “BASIC SERVICE
“ON”. PROCEDURE”, EC-39.

3. Select “COOLAN TEMP/S" in
“DATA MONITOR MODE” with
CONSULT.

4. Check the IFI cam when the

engine coolant temperature is
I RECORD ] 75 to 85°C (167 to 185°F).
SEFs22P Make sure that the center of
mark & is ahgned with mark @ -
coquc'r as shown m the figure.

lmn \
C“'O H = CI& H g 2. Stop engme and wait at least 10
N §8cqus then turn ignition switch

ECM co .
|O[ NNECTOR" 3. Select “MODE 1" WITH GST.
59 4. Check the FI cam when the

engine coclant temperature is
» 75 to 85°C (167 to 185°F).
((l@ Make sure that the center of (&
j : is aligned with mark (&) as shown
) in the figure.
f@ D o OR
4 ¢ 1 1. Turn igniticn switch “ON”.

2. Check voltage between ECM
SEF086Y terminal G ?Englne coclant tem-
perature sensor signaly and

¥ MONITOR ¥ NO FAIL I:I

Y

c reund.

am follower lever 3. Warm up engine until the volt-
age is 1.36V.

4. Wrﬁ i nmor|1 swngh “OFF”1 10

5. With the voltage between

l I Mark @ to 1.36V, make sure that the

~ center of mark (@ is aligned with
| | mark (& as shown in the figure.

Mark (B) ¢ OK

Thermo-element SEF089V|
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B acv-Aacv ADJ B ]

SET ENGINE RPM AT THE
SPECIFIED VALUE UNDER
THE FOLLOWING CONDITION

e ENG WARMED UP
e NO LOAD

| START [

MEF657 D

Basic Inspection (Cont’d)

®

D l

CHECK IGNITION TIMING.
=, 1. Warm up engine to normal
=) operating temperature.
2. Select “IACV-AACN ADJ”
in “WORK SUPPORT” mode.
3. Touch “START".
4. Check ignition timing at idle
using timing light.
Ignition timing*2:
15°+2° BTDC
OR

NG

Check camshaft position

1. Warm up engine to normal
operating temperature.

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

3. Start engine.

4. Check ignition timing at idle
using timing light.

Ignition timing*2:
15°x2° BTDC

N e B
O

(BTDC?)

B iacv-aacy ADJ R[]

SET ENGINE RPM AT THE
SPECIFIED VALUE UNDER
THE FOLLOWING CONDITION

® NG WARMED UP
o NO LOAD

START

CK

h 4

sensor (PHASE) {(EC-311),
crankshaft position sensor
(REF) (EC-422), and
crankshaft position sensor
(POS) (EC-304).

*1 DTC P1705 (DTC 1206} is
stored in ECM and TCM
in this step. Be sure to
erase DTC after complet-
ing the procedure.

*2 Only check ignition timing
as the timing is not adjust-
able.

CHECK BASE IDLE SPEED.
1. Select “IACV-AAC/ ADJ” in
“WORK SUFPORT" mode.
2. When touching “START”, does
engine speed fall to
M/T: 575150 rpm
AST: 650150 rpm
(in “P” or “N” position)?
R

NG

Adjust base idle speed by

A 4

tuming idle speed adjust-
ing screw.

Refer to “Idle Speed/
Ignition Timing/ldle Mixiure
Ratio Adjustment” in
“BASIC SERVICE
PROCEDURE”, EC-42.

Does engine run at
M/T: 575£50 rpm
AIT: 65050 rpm
{in “P” or “N”* position}?

MEF&57D

lOK

{Go to next page.)

EC-93

1A
E
LG
FiE
Ol
MT
AT
FA

RS
BT
A

EL

267



TROUBLE DIAGNOSIS — General Description

¥r MONITOR

O

¥r NOFAIL

CLSD THL/P SW ON

RECORD |

SEF577W

VRS
A

-

SEF854Y

Closed throttle position
switch connector

p-———e

[Q]

SEFB82V

268

Basic Inspection (Cont’d)

l
CHECK CLOSED THROTTLE POSITION NG ADJUSTMENT

SWITCH IDLE POSITION. (Check
throttle position sensor idle position.)
¢ Always check ignition timing and
base idle speed before performing
the folfowings.
1. Warm up engine to normal operating
temperature. .
2, Chack FI cam, refer to procedure [8.
3. Stop engine.
4. Turn ignition switch “ON".
5. Select “DATA MONITOR” mode
with CONSULT.
6. Select “CLSD THL/P SW” from
the menu.
7. Read “CLSD THL/P SW” signal
under the following conditions,
e insert a 0.3 mm {0.012 in) and 0.4 mm
(0.016 in} feeler gauge alternately
between the throttle adjust screw {TAS)
and throttle drum as shown in the figure
and check the signal.
“CLSD THL/P SW” signal should
remain “ON” while inserting 0.3 mm
{0.012 in) feeler gauge.
“CLSD THL/P SW” signal should
remain “OFF” while inserting 0.4 mm
(0.016 in) feeler gauge.
OR

4. Disconnect closed throttle posi-
tion switch harness connector.

5. Connect the tester probe to
closed throttle position switch
terminals & and @& .

6. Check harness continuity under
the following conditions.

e Insert the 0.3 mm (0.012 in) and 0.4 mm
(0.016 in) feeler gauge alternately
between the throttle adjust screw (TAS)
and throttle drum as shown in the figure
and check continuity.

“Continuity should exist” while insert-

ing 0.3 mm (0.012 in) feeler gauge.

“Continuity should not exist” while

inserting 0.4 mm (0.016 in) feeler

gauge.

OK

Y

Refer to “THROTTLE
POSITION SENSOR IDLE
POSITION ADJUST-
MENT".

Go to last page (after
inspection end).

OK

L 4

©
{Go to next page.)
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L

o
) >

0

3o

Basic Inspection (Cont’d)
®

¢

&

=

e Reconnect throttle position sen-
sor harness connector and
closed throttle position switch
harness connector.

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

SEFB64V

p

RESET THROTTLE POSITION SENSOR

IDLE POSITION MEMORY.

Note: Aiways warm up engine to nor-
mal operating temperature. if
engine is cool, the throttle posi-
tion sensor idle position memory
will not be reset correctly.

1. Start engine.

2. Warm up engine to normal cperating

temperature.

3. Select “CLSD THL POS” in
"DATA MONITCR” mode
(Manual trigger) with CONSULT.

4. Stop engine. (Turn ignition switch

“OFF?I-)

5. Tum igniticn switch “ON” and wait at

least 5 seconds.

6. Turn ignition switch “OFF” and wait at

least 10 seconds.

7. Repeat steps 5 and 6 until
“CLSD THL PCS” in "DATA
MONITOR” maode with CON-
SULT changes to “ON".

OR

@ 7. Repoat steps 5 and 6, 20 times.

v

CHECK TARGET IDLE SPEED.

NG

Read the engine idle speed in
“DATA MONITOR” mode with
CONSULT.

M/T: 625150 rpm

A/T: 700+£50 rpm

(in “P” or “N’’ position)
OR

Check target idle speed.
M/T: 625450 rpm

AST: 700150 rpm

(i “P” or "N position)

JOK

ERASE DTG MEMORY.

After this inspection, unnecessary
diagnostic trouble code No. might
be stored or displayed. Erase the
stored memory in ECM and TCM.
Refer to “How to erase DTC” in
“ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION" and A/T sec-
tion (“Self-diagnosis”, “TROUBLE
DIAGNOSES™).

Rl

INSPECTION END

EC-95

Adjust idle speed. Refer fo
“Idie Speed/Ignition
Timing/ldle Mixture Ratio
Adjustment” in “BASIC
SERVICE PROCEDURE",
EC-42.
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=E

TEMP

=7
120 270

SEF246F

¥ MONITOR

¥r NOFAIL

CLSD THL/P SW OFF

RECORD |

SEF122W

-

SEF854V

Clockwise

Throttle body

SEF863V

Closed throttle position
swilch conneclor

& DSCCNNECT

8[54

[Q]

SEF882V

270

Basic Inspection (Cont’d)

THROTTLE POSITION SENSOR IDLE POSITION ADJUST-
MENT
Note:
Never adjust throttle adjust screw (TAS).

Do not touch throttle drum when checking “CLSD THL/P
SW” signal or “continuity”, doing so may cause an incor-
rect adjustment.

Warm engine up to normal operating temperature.

Check FI cam. Refer to procedure [#.

Stop engine.

Loosen throttle position sensor fixing bolts.

PN
(1)

GNx;

10.

1.

12.

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.
Select “CLSD THL/P SW” from the menu.

Read “CLSD THL/P SW” signal under the following
conditions.

Insert 0.3 mm (0.012 in) feeler gauge between throtile
adjust screw and throttle drum as shown in the figure
and check the following.

Open throttle valve and then close.

“CLSD THL/P SW” signal should remain “OFF”
when the throttle valve is closed. (If signal is “ON”,
turn throttle position sensor body counterclock-
wise until the signal switches to “OFF”.)
Temporarily tighten sensor body fixing bolts as follows.
Gradually move the sensor body clockwise and
stop it when “CLSD THL/P SW” signal swilches
from “OFF” to “ON”, then tighten sensor body fix-
ing bolts.

Make sure the signal is “ON” when the throttle valve is
closed and “OFF” when it is opened. Repeat it 2 or 3
times.

Remove 0.3 mm (0.012 in) feeler gauge then insert 0.4
mm (0.016 in) feeler gauge and check the following.
Make sure the signal remains “OFF” when the throttle
valve is closed. Repeat it 2 or 3 times.

Tighten throttle position sensor.

Check that the “CLSD THL/P SW” signal remains
“OFF” while closing throttle valve. If NG, repeat from
the step 4.

After this adjustment, go to procedure RESET
THROTTLE POSITION SENSOR IDLE POSITION
MEMORY.

OR
Disconnect closed throttle position sensor harness con-
nector.
Connect tester prove to the closed throttle position
switch terminals & and & and check continuity under
the following conditions.
Insert the 0.3 mm (0.012 in) feeler gauge between the
throttle adjust screw and throttle drum as shown in the
figure and check the following.
Open throttle valve then ciose.
The continuity should not exist while closing the
throttle valve. If the continuity exists, turn throttle
position sensor body counterclockwise until the
continuity does not exist.
Temporarily tighten sensor body fixing bolts as follows.

EC-96
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Basic Inspection (Cont’d)

10.

Gradually move the sensor body clockwise and
stop it when the continuity comes to exist, then
tighten sensor body fixing bolts.

Make sure the continuity exists when the throttle valve
is closed and continuity does not exist when it is
opened. Repeatit 2 or 3 times.

Remove 0.3 mm (0.012 in) feeler gauge then insert 0.4
mm (0.016 in} feeler gauge and check the following.
Make sure the continuity does not exist when the
throttle valve is ciosed. Repeat it 2 or 3 times.

Tighten throttle pesition sensor.

Check that the continuity does not exist while closing
the throttle valve. If NG, repeat from the step 5.

After this adjustment, go to procedure RESET
THROTTLE POSITION SENSCR IDLE POSITION
MEMORY.

EC-97
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TROUBLE DIAGNOSIS — General Description

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-
ity chart.

Priority Detected items (DTC)

1 + P0O100 Mass air flow sensor (0102}

« P0110Q Intake air temperature sensor (0401)

e P0115 P0125 Engine coolant temperature sensor (0103) {(0908)
e P0120 Throttle position sensar (0403)

e P0180 Tank fuel temperature sensor (0402}

e P0325 Knock sensor (0304)

o P0335 P1336 Crankshaft position sensor {POS) {0802) (0905)
¢ P0340 Camshaft position sensor (PHASE) circuit (0101)

e P0403 EGR volume control valve circuit (0515)

e P0500 Vehicle speed sensor (0104)

= P0B05 ECM {0301)

e P1320 Ignition signal (0201}

e P1335 Crankshaft position sensor (REF) (0407}

e P1605 A/T diagnosis communication line (0804)

e P1706 Park/Neutral position switch {1003)

2 « P0105 Absciute pressure sensor (0803)

« PO130-P0134, PO150-P0154 Front heated oxygen sensor (0413-0415) {0503} (0509), (0303} (0409-0412)
« P0135 P0155 Front heated oxygen sensor heater (0901} (1001)

e P0137-P0140, P0157-P01680 Rear heated oxygen sensor (0510-0512) (0707), (0313-0315) (0708)

» P0141 PO161 Rear heated oxygen senscr heater (0902) (1002}

» P0443 P1444 EVAP canister purge volume control solenoid valve (1008) (0214)

o P0446 P1446 P1448 EVAP canister vent control valve ((903) (0215) (0309)

o P0450 EVAP control system pressure sensocr (0704)

o P0O510 Closed throttle position switch (0203)

e PO705-P0O755 P1705 P1760 A/T related sensors, solenoid valves and switches {1101-1201) {1206) (1203)
e P1105 MAP/BARO switch solenoid valve (1302)

e P1165 Swirl control valve control vacuum check switch (0112)

s P1401 EGR temperature sensor (0305)

= P1447 EVAP control system purge flow monitoring (G111)

# P1491 P14930 Vacuum cut valve bypass vaive (0311) (0801)

3 e P0130 PO150 Closed lcop control (0307) (0308}

e PO171 PO172 PG174 PO175 Fuel injection system function (0115) (0114) (0210) {0209)
e P0306-P030C Misfire {0603-0701)

e P0400 P1402 EGR functicn (0302) (0514)

e P0420 Three way catalyst function (0702)

e P0440 P1440 EVAP control system (small leak) {0705) {0213)

¢ P0505 IACV-AAC valve (0205)

« POGO0 Signal circuit from TCM (Transmission Control Module) to ECM {0504)

« P0731-P0734 Improper shifting (1103-1106)

e P1130 Swirl control vaive control solenoid valve (1004)
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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-

cuit.

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

DTC No. &l
CONSULT * Detected items Engine operating condition in fail-safe mode
ECM*
GST MA
PC100 0102 Mass air flow sensor cir- | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
cuit
PO1t5 0103 Engine coolant tempera- Engine coolant temperature will be determined by ECM based on the time EM
ture sensor circuit after turning ignition switch “ON" or “START".
CONSULT displays the engine coclant temperature decided by ECM.
LG
Condition Engine coolan! temperature decided
‘ {CONSULT display)
-.él.ll::t as ignition switch is turned ON or 40°C (104°F)
More than 4 minutes after ignition ON 5 o
or Start d 80°C {176°F) FE
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time)
CL
PO120 0403 Throttle pasition sensor  { Throttle position will be determined basad on the amount of mass air flow
clreuit and the engine speed.
Therefore, acceleration will be poor.
M7
Driving condition
When engine is idling Normal
When accelerating Poor acceleration AT
P0403 0515 EGR volume control Engine speed will not rise more than 2,800 pm due to the fuel cut. e
valve circuit '
P1335 0407 Crankshaft position sen- | Compression TDC signal (120° signal) is controlled by camshaft position
sor (REF} circuit sensor (PHASE) signal and crankshaft position sensor {POS) signal. Igni- BA
tion timing will be delayed 0° to 2°.
Unable to Unable to | ECM ECM fail-safe activating condition
access access Diag- The computing function of the ECM was judged to be malfuncticning. BR
ECM nostic Test When the fail-safe system activates, i.e. if the ECM detects a malfuncticn
Mode | condition in the GPU of ECM, the MALFUNCTION INDICATOR LAMP on
the instrument panel lights to warn the driver.
However, it is not possible to aceess ECM and DTC cannot be confirmed. &r
Engine contral with ECM fail-safe
When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump
cperation, |IACY-AAC valve operation and cooling fan operation are con- FSS
trolled under certain fimitations.
ECM fail-safe operation
Engine speed Engine speed will not rise more than 3,000 rpm. BT
Fuel injection Simultaneous multiport fuel injection system
Ignition timing Ignition timing is fixed at the preset valve. HIA
Fuel pump relay is “ON” when engine is running and “"OFF”
Fuel pump when engine stalls.
IACV-AAC valve Full open EL
: Cooling fan relay "ON" (High speed condition) when engine
Cooling fans is running, and “OFF" when engine sialls. H@X
Replace ECM, if ECM fail-safe condition is confirmed.
*1: In Diagnostic Test Mode Il (Self-diagnostic results)
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T
% o
_ O T
3 5 i _
o [y o w
) g u 2138 z | &
ks o w0 <L = Ie] unl
w 1z |0 Cla|g| %
= 219|¢9 il I B I
SYSTEM = ol - lzlg|3|g
— Basic engine control system S 3 512 | w g °Cl1=-15|2 & | Reference page
LLi = = 8 ] = r O g =
T glwl|l=|d|Z[Z2|Z|HE]I]a]=2
= c|laoa|lZ|Z|5|815|% | o
c|lal2|2|8(2|z|E]|P S| 22
= p} __UJ_ O =z o) n =T w 5 TS o &
5 = rad Q O = = o o wn Ll ]
@i lS8 |zt |m{a|o e = |2
o| ¥V = ¥ |lw | 2 Sl=zlol| & = | 2| 5
z | w |k o|o|zx 2 | ¥ l@alw|lk
= =z x = (O] = w n i
Sl5|alc|s51z|38|z(315|818|¢
© = =
T Ea|E|%|3|z|8(e|a|8|n |88
Warranty symptom code AA | AB |AC | AD | AE | AF [AG | AH | AJ | AK | AL | AM | HA
Fuel Fuel pump circuit 1 i 2 3 2 2 2 3 2 EC-524
Fuel pressure regulator system 3 a3 4 4 4 4 4 4 4 4 EC-37
fnjector circuit 1 1 2 3 2 2 2 2 EC-517
Evaporative emissicn system 3 3 4 4 4 4 4 4 4 4 EC-26
Air Positive crankcase ventilation system 3 3 4 4 4 4 4 4 4 4 1 EC-36
Incorrect idle speed adjustment 3 3 1 i 1 1 1 EC-42
IACV-AAC valve circuit 1 1 2 3 3 2 2 2 2 2 2 EC-389
IACV-FICD sclencid valve circuit 2 2 3 3 3 3 3 3 3 3 EC-531
Ignition | Incorrect ignition timing adjustment 318 1 1 1 1 1 1 EC-42
Ignition circuit 1 1 2 2 2 2 2 2 EC-415
EGR EGR volume contrel valve circuit 2 2 3 3 3 EC-325
EGR system 2 1 2 3 a 3 2 2 3 3 EC-441
Main power supply and ground circuit 2| 2 31 3 3 3| 3 2 3 2 EC-117
Air conditioner cirouit 2 2 3 3 3 3 3 3 3 3 2 HA section

1 - 8: The numbers refer to the order of ingpection.
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYMPTOM
T
% g
—_ =} I
e & w =
: = 14 i
S o w 2 % z | @
u Dz |Q =
- - s} w L = T
E « | Q| g Jla|Z2|2]|0C
SYSTEM C el I Slz2l2|3|c
— Engine control system = g3 Q| L g o b 512 g Reference page
& clu|s|alzlz|z|(2|S(|8]|3
= i [ o = 5 o o E w 3
cla|2|2|¥ 2| |EIR 5| =12
< ||l |S12{d|s| = |5 2|Z|0Do|g
Ela |z ola Yl e I ul
73] = (o] & -} o fin = w w (=)
n| 8| Z T = N . L I
(@] = [ TR _ = = Q W = & >
g1 Z|E | g|lx{z |8 |||z |w|lWw
T|S|p £/31313|2(8|8(¢]8|k
T|ldlz|s S |c[E|C|a|B|0[d|=
Warranty symptom code AA | AB|AC | AD | AE | AF | AG | AH | AJ | AX | AL | AM | HA
Engine | Crankshaft position sensor (REF) cirguit 2 2 EC-422
control | Crankshaft position sensor {POS) circuit 2 2 EC-304, 428
Camshaft positien sensor {PHASE) circuit | 3 EC-311
Mass air flow sensor circuit 1 1 2 2 2 2 2 2 EC-122
Front heated oxygen sensor circuit 1 2| 3] 2 2| 2 2 EC-166
Engine coolant temperature sensor circuif | 1 1 2 3 2 2 2 2 3 2 EC-145, 161
Throttle position sensor circuit 1 2 2 22 2 2 2 EC-150
Incorrect throttle position sensor adjust- a 1 1 1 i 1 1 1 EC-92
ment
Vehicle speed sensor circuit 2 3 3 3 EC-365
Knock sensor circuit 2 3 EC-300
ECM 2| 23| 3j3|3|a3a|3]|]3]|3]3 EC-384, 99
Start signal circuit 2 EC-522
Park/Neutral position switch circuit 3 3 3 3 3 EC-493
Power staering oil pressure switch circuit 2 a |3 EC-531
Front engine mounting control circuit 3 3 EC-528
Electrical load signal circuit 3 3 EC-536

1 - 6: The numbers refer to the order of inspection.
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYSTEM

~— Engine mechanical & other

SYMPTCM

IDLING VIBRATION

Warranty symptom code

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

& | ENGINE STALL

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

& | LACK OF POWER/POOR ACCELERATICN

# | SLOW/NO RETURN TO IDLE
% | OVERHEATS/WATER TEMPERATURE HIGH
2 | EXCESSIVE FUEL CONSUMPTION

2 [ HIGH IDLE/LOW iDLE
& | ROUGH IDLEMUNTING

>
T

£ | EXCESSIVE Ol CONSUMPTION

£ | BATTERY DEAD (UNDER CHARGE)

Fuel

Fuel tank

Fuel piping

4]

(4]
(4]

[4,1

[4;]
[&)]
(&)

FE section

Vapor lock

Vaive deposit

Poor fuel (Heavy weight gascline, Low
octane)

Air

Air duct

Air cleaner

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

Throttle body, Throtle wire

Air leakage from intake manifold/
Collector/Gasket

FE section

Cranking

Battery

Alternator ¢ircuit

EL section

Starter circuit

Flywheel/Drive plate

PNP switch

B3| w

EM section
AT section

Engine

Cylinder head

Cylinder head gasket

w

Cylinder block

Piston

Piston ring

Connecting red

Bearing

Crankshait

EM section

Valve
mechanism

Timing chain

Camshalt

Intake valve

Exhaust valve

Exhaust

Exhaust manifold/Tube/Muffler/Gasket

Three way catalyst

FE section

Lubrication

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

Qil level {Low)/Filthy oil

MA, EM, LC
Ection

Cooling

Radiator/Hose/Radiator filler cap

Thermostat

Water pump

Water gallery

Cooting fan

Coolant level (low)/Contaminated coolant

LC section

EC section
MA section

NVIS {NISSAN Vehicle Immobiliser System — NATS)

EC-68 or EL
section

ABS/TCS control unit

EC-498 or BR
section

1 - 6: The numbers refer to the order of inspection.
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode
Remarks:
« Specification data are reference values.
e Specification data are output/input values which are detected or supplied by the ECM at the connector. @l

* Specification data may nat be directly related to their components signals/values/operations.

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 monitors the data calculated by the  [}fjA
ECM according to the signals input from the crankshaft position sensor {POS) and other ignition timing related sensors.

o [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. B
MONITOR ITEM CONDITION SPECIFICATION
CKPSRPM (POS) |y Tachometer: Connect Almost the same speed as the CON- LS
"""""""""""""""""" » Run engine and compare tachometer indication with the CONSULT value. SULT valfue.

CKPS-RPM (REF)
POS COUNT + Engine: Running 179 - 181

¢ Engine: After warming up idle 1.0-1.7V
e Air conditioner switch: “OFF"
» Shift lever: “N”
L

MAS AIR/FL SE

No-load 2,500 rpm 1.5-21V FE
COOLAN TEMP/S | e Engine: After warming up More than 70°C (168°F)
FR 02 SEN-B2 GL
.................................. 0 - 0.3V <> Approx. 0.6 - 1.0V
FR 02 SEN-B1 v
» Engine: After warming up aintaining engine spead at 2,000 rpm
FR 02 MNTR-B2 d LEAN «> RICH M
.................................. Changes more than 5 times
FR 02 MNTR-B1 during 10 seconds.
RR 02 SEN-B1 AT
.................................. 0- 0.3V «> Approx. 0.6 - 1.0V
RR 02 SEN-B2
e Engine: After warming up Maimaining engine speed at 2,000 rpm
RR 02 MNTR-B1 A
.................................. LEAN «» RICH
RR 02 MNTR-B2
RR 02 SENSOR ' 0 « Approx. 1.0V
« Engine: After warming up : Maintaining engine speed at 2,000 rpm
RR 02 MNTR LEAN « RICH
; f ' same speed as
VHCL SPEED SE # Turn drive wheels and compare speedometer indication with the CONSULT value t?::gi;rzhseuﬂ v alupe E’:i
BATTERY VOLT # Ignition switch: ON (Engine stopped) . 11 -14v
e Engine: After warming up Throttle valve: fully closed 0.35 - 0.65V ST
THRTL POS SEN e Ignition switch: ON
{Engine stopped) Threttle valve: fully opened Approx. 4.0V
EGR TEMP SEN = Engine: After warming up Less than 4.5V RS
START SIGNAL + Ignition switch: ON — START — ON OFF — ON — OFF
s Engine: After warming up Throttle valve: Idle position ON HET‘
CLSD THL/P SwW s Ignition switch: ON
(Engine stopped) Throttle valve: Slightly open OFF
e Engine: After warming up Throttle valve: Idle position ON HA
CLSD THL POS » Ignition switch: ON -
(Engine stopped) Throttle valve: Slightly open OFF
Air conditioner switch: “OFF” OFF EL
o Engine: After warming up, idle the
AIR COND SIG angine Air conditioner switch; “ON" ON
{Compresscr operates.)
Shift lever: “P" or "N ON IDiX
F/N POSi SW # lgnition switch: ON
Except above OFF
. . ] Steering wheel in neutral position OFF
PW/ST SIGNAL . Engune: After warming up, idle the (forward direction)
engine
The steering wheet is turned ON
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATICN
Rear window defogger “ON” ON
LOAD SIGNAL e Engine: Running
Except the above OFF
IGNITION SW e Ignition switch: ON — OFF ON — OFF
e Engine speed: fdle OFF
« Engine coolant temperature is between 15°C {(59°F) to 50°C (122°F).
SWL CON VC Sw*
+ Engine speed: |die ON
¢ Engine coolant temperature is above 55°C (131°F).
' . e Engine: After warming up Idle 2.4 . 3.2 msec.
INJPULSE 52 __________ = Air conditioner switch: “OFF”
« Shift laver: “N”
INJ PULSE-B1 o No-load 2,000 rpm 1.9 - 2.8 mssc.
e Enging: After warming up idle 1.0 - 1.6 msec.
B/FUEL SCHDL - A|r.condxt|9r‘1‘efiswnch: OFF
e Shift lever: "N
o No-load 2,000 rpm 0.7 - 1.3 msec.
Idle 15° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
Idie 2-10 step
IACV-AACHN ditto
2,000 rpm —
idle “|DLE"
ENGINE MOUNT e Engine: Running
2,000 rpm “TRVL"
Vehicle stopped 0%
PURG vOL GV ditto
Vehicle running —_
AF ALPHA-B2
------------------------------ e Engine: After warming up Maintaining engine speed at 2,000 rpm | 54 - 155%
A/F ALPHA-B1
EVAP SYS PRES o lgnition switch: ON Approx. 3.4V
AIR COND RLY e Air conditioner switch: OFF — ON QFF — ON
& Ignition switch is turned to ON {Operates for 1 second) ON
FUEL PUMP RLY + Engine running and cranking
Except as shown above OFF
Engine coolant temperature is between ON
15°C (59°F) to 50°C (122°F).
SWRL CONT 5V e Engine speed: Idle
Engine coolant temperature is above OFF
55°C {131°F).
Engine coolant temperature is 94°C OFF
(201°F) or less.
» After warming up engine, idie the Engine coolant temperature is betwesn
COQLING FAN engine. b o o A LOW
e Alr conditioner switch: “OFF” 95°C (203°F) and 104°C (219°F).
Engine ¢oclant temperature is 105°C
(221°F) or more. HIGH
e Engine: After warming up Idle 0 step
EGR VOL CONAV . A|r'condm'o|:er“swnch: OFF :
» Shift lever; "N ) . ,
e No-load Revving engine up to 3,000 rpm guickly | 10 - 55 step
VENT CONT/V o Ignition switch: ON OFF
FR 02 SEN HTR-B1 | e Engine speed: Idle ON
FR 02 SEN HTR-B2 | » Engine speed: Above 3,600 rpm (A/T models) or 4,000 rpm (M/T models) OFF
AR O2 SEN HTR-Bt | ® Engine speed: Idle {Alter driving 2 minutes at 70 km/h (43 MPH) or more] ON
""""""""""""""""" e Engine speed: Above 3,600 rpm
RR 02 SEN HTR-B2 | 4 |gnition switch: ON (Engine stopped) OFF
VC/V BYPASS/V OFF

» Ignition switch: ON

* If this item is not availabe, use “ECM Terminals and Refgrence Value”, EC-108.

278

EC-104



TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
s Engine: After warming up Idle 14.0 - 33.0%
CAL/LD VALUE « Air conditioner switch: “OFF”
« Shift lever: “N” o
e No-load 2,500 rpm 12.0 - 25.0%
o Engine: After warming up Throttle valve: fully closed 0.0%

ABSCL TH-P/S

Ignition switch: ON
(Engine stopped)

Throttle valve: fully opened

Approx. 88%

» Engine: After warming up Idle 2.0 - 8.0 gmis
MASS AIRFLOW . A|rl conditioner switch: “OFF
« Shift lever: “N”
« No-load 2,500 rpm 7.0 - 20.0 gmis
For 6 seconds after turning ignition
switch “ON" MAP
e Ignition switch: ON (Engine stopped)
More than 5 seconds aiter furning igni-
; P BARO
MAP/BARO SW/V tion switch “ON
For 5 seconds after starting engine BARO
 Engine speed: idle More than 5 seconds after starting MAP
engine
e Ignition switch: ON (Engine stopped) Approx. 1.2V
For & seconds after starling engine Approx. 4.4V
ABSOL PRES/SE e Engine: Alter warming up
e Engine speed: idle More than 5 secands after starting Approx. 1.2V

engine

EC-105
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode

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

THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW

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

accelerator pedal with the ignition switch “ON".
The signal of “THRTL POS SEN” and “ABSOL TH-P/S” should rise gradually without any intermittent drop or

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

CLSD THL/P SW -00°09  ABSOL THeP/S -00"09 THRTL POS SEN -00"09
10:22 +02'60  10:22 % +02°69 10:22 x0.1V +02"69
OFF ON 0 25 80 75 100 0 13 26 38 51
Ful > : s S "l .
Release - e
S, y
Full l ;
Depress i
1
i :
! ! SEFQS8P

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

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

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

852 7
3%
3 h -,
E + “CKPS-RPM (POS} " should increase gradually
@ g% ] - while depressing the accelerator pedal and
8 > should decrease gradually after releasing
= .""'--._ the pedal without any intermittent drop or rise.
3 © S
. - e -
LN
5 8o
< A
85
83
S -
> . 7
S& . «“MAS AIR/FL SE™ should increase when
w a X L depressing the accelerator pedal and should
T T r———— - decrease at the moment “THRTL POS SEN" is
i 27 closed (accelerator pedal is released).
Ly
2a
=3° ry
. SEF598P
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-00"06

THRTL POS SEN

09:25

-00"06
+04"67

-00"06 KRR 02 SEN-B1

FR G2 SEN-B1

09:25

-00"06

INJ PULSE-BA

09:25

+04"67

x0.1V

x0.01V

128

x0.01v +04"867  09:25
128

+04'67

MSEC
10

51

38

26

13

256

192

64

256

192

64

20

15

Major Sensor Reference Graph in Data Monitor |

Mode (Cont’d)

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

g ————— y *“RR 02 SEN-B1" may increase immediately after
: depressing the accelerator pedel and may
decrease after releasing the pedal.

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

*INJ PULSE-B1" should increase when depressing
the accelerator pedat and should decrease
when the pedal is released. :

SEFg36Q

EC-107

MA

EM

CLL

M
AT
FA

ST
RS
BT
HA

EL
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TROUBLE DIAGNOSIS — General Description

View with center lower cover removed ECM Terminals and Reference Value

\ PREPARATION
/ 1. ECM is located behind the center console panel. For this
Glove box N inspection, remove the center console under cover.

———ECM harnes\s

connector
SEF268PA

2. Remove ECM harness protector.

ECM harness protector

MEF 140D

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

-

= ]
/ =y |
Thin wire Tester probe

serse7i ECM HARNESS CONNECTOR TERMINAL LAYOUT

[4a]as]4e]a7]_ [64]65]e8]
72

5455 s6[57] 58173l 74l75[76)
59]60]61]62]62 80

101(102{103]104} |105{108107]108
109(110] 111|112} [113]114{115]116
117[118(119(120] |121|122[123|124)

SEF533P
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

ECM INSPECTION TABLE
Specification data are reference values, and are measured between each terminal and @ (ECM ground).

l\LiIHAL WIRE ITEM CONDITION DATA
NO COLOR (DC voltage) &l
0-0.2Vk
RIA
[Engine is running. | (Warmm-up condition)
EM
Idle speed
i Y/R Ignition signal (No. 1} ‘-;10-0 ms
2 G/R Ignition signal (No. 2) T LG
3 /R Ignition signal (No. 3)
7 Gy Ignition signal (No. 4) 0.1 - 0.8Vx
8 PU/MW Ignition signa! (No. 5) v
9 GY/R Ignition signal (No. 6} (4)
[Engine is running. | 5
Engine speed is 2,500 rpm. 0
NI @ﬂ
SEFE45T
[Engine is running. | MT
ignition switch “OFF”
[ o 0-1V
For a few seconds after turning ignition switch AT
4 W/B ECCS relay (Self-shutoff) “OFF"
‘ [Ignition Switch "OFF”]
BATTERY VOLTAGE B
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
5.2-54Vx RA
M ———
10}
[Engine is running.| 5/ BR
5 WG Tachometer al
Idle spegd oo
ow o] 9
‘ SEF054V
|Engine is running.| RS
10 B ECM ground Engine ground
idle speed
Engine is running. BY
|_ Both air conditioner switch and blower switch 0-1V
2 | BR Air conditioner relay are “ON".* R4\
|Engine is running. | BATTERY VOLTAGE
Air conditioner switch is “OFF". (11-14v) EL
[Engine is running. | BATTERY VOLTAGE
; ; : 1-14V
13 | LG Gooling fan relay {High) L Cooling fan is not operating. (1 ) IDX
14 LG/R Cooling fan relay (Low) [Engine s running |
0-1V
Cooling fan is operating.

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by cscilloscope.)
* Any mode except “OFF”, ambient air temperature above 10°C (50°F)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

I\IIEIF: WIRE DATA
L COLOR ITEM CONDITION (DC voltage)
NO.
[Ignition switch “ON”|
For 5 seconds after turning ignition switch
HON”
i v
[Engine is running. | Approximatety 0
I: Idle speed
MAP/BARO switch sole- For 5 seconds after starting engine
16 ORY noid valve
[Ignition switch “ON"f
More than 5 seconds after turning ignition
switch “ON” BATTERY VOLTAGE
[Engine is running.| (11 - 14V)
Idle speed
More than 5 seconds after starting engine
Ilgnition switch “ON"| Approximately 0.1V
18 LG/B Malfunction indicator lamp IEngine is runningll BATTERY VOLTAGE
Idie speed (11 - 14V}
[Engine is running. | _
19 B ECM ground Engine ground
Idle speed
[Ignition switch “ON”] Approximately 0V
20 BR/W Start signal BATTERY VOLTAGE
[Ignition switch “START”| (11 - 14V)
'Engine is running.]
Both air conditioner switch and blower switch | Approximately OV
21 G/B Air conditioner switch are “ON”. (Compressor operates.)
[Engine is running. | BATTERY VOLTAGE
Air conditioner switch is “OFF". {11 - 14V)
Ignition switch “ON”| (Warm-up condition)
19 —| 0.35 - 0.65V
Accelerator pedal fully released
23 w Throttle position sensor
[Ignition switch “ON”|
Approximately 4V
|_ Accelerator pedal fully depressed
[Ignition switch “OFF“| ov
24 R Ignition switch BATTERY VOLTAGE
[Ignition switch "ON (11 - 14V)
|Engine is running. |
25 B ECM ground Engine ground
Idle speed
EVAP canister purge vol- |Engine is running.|
26 Y ume control solenoid BATTERY VOLTAGE
valve Idle speed
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ECM Terminals and Reference Value (Cont’d)

EC-111

TER-
WIRE DATA
MI\IJI‘;JDAL COLOR ITEM CONDITION (DC voltage)
GIW [Ignition switch “ON”] @l
M/T
in ad- Gear position is “Neutral position” (M/T mod- [ Approximately 0V
Is).
els) . €
27 | pig PNP switch Gear position is “N” or “P” {(A/T models). WA
(AT [Ignition switch “ON”
mod- Approximately 5V EM
els) Except the above gear position
Approximately 5.2V L
{Engine is running.]
Jack up front wheels.
In *1st” gear position
10 kmvh {6 MPH)
29 P/L Vehicle speed sensor
GL
(V)
[Engine is running. | 6l
a MT
Jack up front wheels. 2
In “2nd” gear position o MUOULUTI A ULELLE
.- coe il
30 km/h (19 MPH) 200 ma e e AT
T SEF056V
|Igniti0n switch "ON"| {Warm-up condition) BATTERY VOLTAGE FA
11 - 14V
a1 aviL Throttle position switch |_- Accelerator pedal released { ) o
- i
Approximately 0V
Accelerator pedal depressed
BR
[Engine is running.‘
32 B ECM ground Engine ground
ldle speed
P ST
[Engine is running. |
) For 2 seconds after engine speed changes 0-04Y RS
33 WL Front engine mounting from 2,000 rpm to idle speed
34 W/R Front engine mounting
|Engine Is running.| BATTERY VOLTAGE BT
Except the above (11-14V)
Engine is running.| (Warm-up condition} i
22 g EGR volume control vatve ! |_ ] G-1v A
ldle speed
[Ignition switch “ON"| (Warm-up condition) EL
Approximately 0.4V
a7 LW Throttle position sensor Acceferator pedal released
signal [Ignition switch “ON”] . By
|_ Approximately 3V
Accelerator pedal fully depressed
*: Avefage voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

I\]-IENF:L WIRE ITEM CONDITION DATA
COLOR (DC voltage)
NO.
Engine is running.
| ] 0-1.5V
a9 G Power steering oil pres- Steering wheel is being turned.
sure swie |Engine s running | BATTERY VOLTAGE
Steering whesl is not being turned. (11-14V)
40 G/B |Engine is running.‘ {Warm-up condition}) BATTERY VOLTAGE
41 UR EGR volume control vaive (11 - 14v)
|dle speed
42 R Sensor's powar supply [Ignition swilch “ON”| Approximately 5V
jEngine is running.] (Warm-up condition)
43 B Sensor's ground ov
Idle speed
Approxirhaiely 4.2V
{AC voltage)
_ i » Mr———— —
44 W Crankshaft position sensor [Engine is running.| (Warm-up condition) 20t
SISHUT ST
> 80 ms
T GEFeMT
Approximately 2.3V%x
(AC voltage)
N _ - M
46 W Camshaft position sensor lEngme is runnlng.| (Warm-up condition} 20 T
47 w (REF) fdle speed o
T SEFA00T
Approximately 2.5V %
(V) oLl
|Engine = runm‘ng.| 150: A
Idle speed ot
43 W Crankshaft position sensor

(POS)

|Engine is running.;

Engine speed is 2,000 rpm.

Approximately 2.4V

Mr————
5
0

SEF0s8v

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

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NQ.
0 - Approximately 1.0V
(periodically change)
Front heated oxygen sen- [Engine is running.|
50 w sor (Right bank}
51 W Front heated oxygen sen- After warming up to normal operating tempera-
sor {Left bank) ture and engine speed is 2,000 rpm.
TSEF058V
Tank fuel t " Approximately © - 4 8V
52 P/Y ank fuel lemperature |Engine is running.| Output voltage varies with
sensor fuel temperature.
[Engine is running. |
Engine coolant temperature is between 15°C Approximately 5V
(59°F) to 50°C (122°F).
53 | pu Swirl control valve. control dle speed
vacuum check switch |Engine s running.j
Engine coolant temperature is above 55°C 0-1V
(131°F).
|die speed
Engine is running. | (Warm-up condition)
L J 1.0-1.7V
Idle speed
54 W Mass air flow sensor
|Engine is running.| (Warm-up condition)
1.5-21V
Engine speed is 2,500 rpm.
; Engine is running.| (Warm-up condition)
55 B Mass air flow sensor | : | Approximately OV
ground ldle speed
Rear heated oxygen sen- [Engine is running|
56 w sor (Right bank) .
57 w Rear heated oxygen sen- After warming up to narmal operating tempera- 0 - Approximately 1.0V
sor {Left bank) ture and engine speed is 2,000 mpm.
Intake aif t 4 Approximately 0 - 4.8V
58 S8 niaxe alf lemperature [Engine is running. | QOutput voltage varies with
sensor intake air temperature.
Approximately 0 - 4.8V
Engine cooclant tempera- — - Output voliage varies with
50 |y |Engine is running.]

ture sensor

engine coolant tempera-
tura.

EC-113
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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.
[ignition switch “ON”|
[Engine is running.| _
Approximately 4.4V
|— idle speed
61 W Absolute pressure sensor L— For 5 seconds after starting engine
[Engine is running.| (Warm-up condition)
Approximately 1.2V
— [dle speed PP y
— More than 5 seconds after starting engine
62 w EVAP control system |lgnition switch "ON"] Approximately 3.4V
pressure sensor
|Engine is running.| (Warm-up condition)
Less than 4.5V
Idle speed
63 L/OR EGR temperature sensor
[Engine is running.| (Warm-up condition)
0-1.0v
EGR system is operating.
IEngine is running.|
64 W Knock sensor 2.0-3.0V
: ldle speed
67 | R - s BATTERY VOLTAGE
79 R Power supply for ECM |Ign|l|on switch “ON | (11 - 14V)
ination li Engine is running.
58 WIL AJ/T communication line [ J Approximately 2V
(LAN) |dle speed
' ; Ignition switch "ON”
89 G/B gast$ link connector for | 6- 10V
GST is disconnected.
EVAP canister vent con- — TR Te T BATTERY VOLTAGE
70 |ORL | valve lgnition switch “ON”| (11 - 14V)
|[Engine is running. |
Engine coolant temperature is between 15°C 0-1v
_ (59°F) to 50°C (122°F).
i Idle speed
71 Ly Swirl cpntrol valve control
solenoid valve [Engine is running. |
Engine coolant temperature is above 55°C BATTERY VOLTAGE
(1 31 °F). (11 - 14V)
Idle speed
75 | BRY [Engine is running.] Approximately 0.1V
Data link connector for -
76 P CONSULT Idle speed Approximately 4 - 9V
78 LG CONSULT is connected and turn “ON”. Approximately 3.5V
[Engine is running. |
oV
Idle speed {Electrical load: “OFF"}
79 R/W Electrical load signal |Engine s running.|
BATTERY VOLTAGE
Idle speed (11 - 14V)
{Rear window defogger: “ON")
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MFL%AL COLOR ITEM CONDITION (DC voitage)
80 W Power supply (Back-up) |Ignili0n switch "OFF"I E‘?-I—_T:E::;; VOLTAGE @
101 | PUG a— .
ngine s running.
i EY’G IACV-AAG vaive [Eng 9] 0.1 - 14V WA
L idle speed
123 | GY/L
102 R/B Injector No. 1 BATTERY VOLTAGE EL]
{11 - 14V}
104 R/Y Injector No. 3 W)
106 Lw Injector No. 5 IEngine is runningl| :[5) e f
109 R/G Injector No. 2 L Idie speed Py R :
1M B/OR Injector No. 4
113 | PU/R | injector No. 6 “SEFoSOV BB
[Engine s running. |
Idle speed [After driving 2 minutes at 70 kmvh 0-1.0v GL
Rear heated oxygen sen- (43 MPH) or more]
105 R sor heater (Left bank) — —
107 | R Rear heated oxygen sen- | (19Mtion switch "ON”| T
sor heater (Right bank) Engine stopped BATTERY VOLTAGE
[Engine is running.J (11 - 14V) X
A
|_ Engine speed is above 3,600 rpm. AT
IEngine is running.| .
108 | B ECM ground Engine ground B4
L Idle speed
Engine is running.
116 | B ECM ground [Eng 9] Engine ground I
I_ Idle speed
(Ignition switch “ON” BE
For 1 second after tuming ignition switch “ON" 0-1.5V
117 | B/P Fuel pump relay |Engine is running.
[Ignition switch “ON” BATTERY VOLTAGE ST
l_ 1 second after turning ignition switch “ON” (11 - 14Y)
|Engine is running. | RS
Front heated oxygen sen- | . ENgine speed is below 3,600 rpm (AT mod- | 0~ 10V
19 | Wy sor heater (Right bank) els) or 4,000 rem (M/T models). E])
121 L Front heated oxygen sen- Endme :
sor heater (Left bank) [ rgne’s runnmg.' BATTERY VOLTAGE
L Engine speed is above 3,600 rpm (AT mod- (11 - 14v) HIA,
els) or 4,000 rpm (M/T models).
Vacuum cut valve bypass —~ — BATTERY VOLTAGE '
120 |ORG | o fIgnition switch “ON"| (11 - 14V) EL
e 1B ECM g {Engine is running.| Enai p
groun ngine groun
l_ Idle speed IoX
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

intermittent incidents (/1) may occur. In many cases, the problem resolves itself (the part or circuit function
returns to normal without intervention). It is important to realize that the symptoms described in the custom-
er's complaint often do not recur on DTC (1st trip) visits. Realize also that the most frequent cause of I
occurrences is poor electrical connections. Because of this, the conditions under which the incident occurred
may not be clear. Therefore, circuit checks made as part of the standard diagnostic procedure may not indi-
cate the specific problem area.

Common I/l Report Situations
STEP in Work Flow Situation
1 The CONSULT is used. The SELF-DIAG RESULTS screen shows time data other than “0” or “1t".
n The symptom described by the customer does not recur.
[\ (1st trip) DTC data does not appear during the DTC CONFIRMATION PROCEDURE.
Vi The TROUBLE DIAGNOSIS for PXXXX does not indicate the problem area.

Diagnostic Procedure

Erase (1st trip) DTCs. Refer to “HOW TO ERASE EMISSION-RELATED INFORMATION” (EC-62).

y

Check ground terminals. Refer to “Circuit Inspection”, “GROUND INSPECTION” (Gl section).

Perform “Incident Simulation Tests” (Gl section).

Y

Check connector terminals. Refer to “How to Check Enlarged Contact Spring of Terminal” {Gl section).
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

- EC-MAIN-01
BATTERY m : Detectable ling for DTC @ﬂ
- m— : Non-detectable line for DTC

104 Refer to EL-POWER. IM] A

é
wiL
rJ‘\ | A &
[ 2]
JOINT
START |IGNITION H CONNECTOR-1 LG
SWITCH

£
5w
c
=1

CL

)
=
g
3
r

B/
[am] El
: ECCS
20A ELOCK I]b I]':IJ : % RELAY M
G EAgEL ]
i EL-POWER.)
L] =5 AT
F |
| = R To EC-IGN/SG EA
R W R W/B
B,
) T G L ---- -2
L w £28 ? w/B
| BR
R w R R wB 513
izl |zl G Gzl [
IGNSW BATT VB VB SSOFF -~
ECM
BT
Refer to last page (Foldout page).
u H=H
1 UCEe) 517] (E57) 13151 F08 HA
/i T 2\ (F30) TINGD EL
k’i 6l7 @ BR \5 &
IoX

101]102 103 | 104 | 105] 106]107 [ 108
g e ||z [ 3] i14] 115§ 116
N7 ng|ne|120) |i1]122]123] 124

MECA75C

EC-117 201



TROUBLE DIAGNOSIS FOR POWER SUPPLY

EC-MAIN-02

Main Power Supply and Ground Circuit
B : Detectable line for DTC

(Cont’d)

— : Non-detectable line for DTC

ECM

st (T}

rEJ

s ==
[ B

[

CONNECTOR-24

(F108)

JOINT

o= @=i(Z]

33
2143

j26] 27] 28] 2630
33]34]36]6 7]

20]21)22

[40[41]

[368]35)

o—@=]l

2] ] 124

1051061107 | 108

21

1 [ 12

101102103 | 104

] pl)

H7 |18 |18 | 120

MEC476C

EC-118
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

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

Main Power Supply and Ground Circuit

(Cont’d)

MONITOR ITEM

CONDITION

SPECIFICATION

BATTERY VOLT

« Ignition switch: ON {Engine stopped)

11 - 14V

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running. |
[Ignition switch “OFF”|
0-1V
For a few seconds after tuming igniticn switch
4 W/B ECCS relay (Self-shutoff) “QFF”
[Ignition switch “OFF”|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
[Ignition switch “OFF”| ov
2 A lgnition switch U — BATTERY VOLTAGE
|gn1|onswu: i (11 - 14V}
67 A — —— BATTERY VOLTAGE
2 R Power supply for ECM [fgnition switch “ON”| (11 - 14V)
— - BATTERY VOLTAGE
80 W Power supply (Back-up) [Ignition switch “OFF”| (11 - 14V)
fEngfne is running.]
10 B ECM ground Engine ground
Idle speed
{Engine is running. |
19 B ECM ground Engine ground
|die speed
|Engine is running.|
25 B ECM ground Engine ground
Idle speed
|Engine is running.l
32 B ECM ground Engine ground
ldle speed
[Engine is running.|
108 B ECM ground Engine ground
Idie speed
[Engine is running |
116 B ECM ground Engine ground
|dle speed
|Engine is running.‘
124 B ECM ground Engine ground

|dle speed

EC-119
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

@ CONNECT

HS.

[[—Ecm__[o[connector]|
24

‘
D ©

oy ()

-

SEF&00P

Main Power Supply and Ground Circuit

(Cont'd)

INSPECTION START

Start engine.
Is engine running?

WE

No | cHECK POWER SUP-

Y

CONNECT

E =)

H.5.

[ecm ﬁ?ownecm?]l

4

Gy

MEC698B

CONNECT

HS.

[_Ecm_|o] connecton]]
B7.72
Mt

‘il W)

] ej
SEF602P

Yes

B y

PLY-l.

1. Turn ignition switch
“ON”'

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

Voitage: Battery volt-

age
If NG, check the following.
« Harness connectors

.
e Harness connectors

. ér open or

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

iox

Go to “CHECK GROUND
CIRCUIT” on next page.

CHECK POWER SUPPLY-IL

1. Stop engine.

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

N
G Check the following.

294

OK

A d

Y

» Harness conneciors

. fuse

e Harness for open or
short between ECM and
battery

If NG, repair hamess or

connectors.

CHECK POWER SUPPLY-III.
1, Ig?Fi,gnition switch “ON” and then

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

Voltage:

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

oK Go to “CHECK GROUND

h 4

NG

Case-2

CIRCUIT" on next page.

Case-1: Battery voltage does
not exist.

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

Go to “CHECK ECCS

Y

Case-1

Y

®
(Go to next page.)

EC-120

RELAY" on next page.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-121

m DISCONNECT (Cont,d)
G@ & DISCONNECT . @
e € p l
ECM _ [O[ CONNECTOR NG -
: =2 CHECK HARNESS CONTINUITY »| Check the following.
2L BETWEEN ECCS RELAY AND ECM. « Harness for open or
1. Disconnect ECM harness connector. short between ECCS
2. Disconnect ECCS relay. relay and ECM
ey 3. Check harness continuity between ECM e Harnessg connectors
(('3@ terminals &, (3 and terminal & . GONGD) o
@ Continuity should exist. If NG, repair open circuit,
If OK, check harness for short to short to ground or short to
ground and short to power. power in harness or con-
SEF435W nectors.
OK
& BISCONNECT A 4 NG
. Eéj] @ CHECK VOLTAGE BETWEEN ECCS | Check the following.
— RELAY AND GROUND. » 10A fuse
=B o 1. Check voltage between terminals @, e Joint connector-1
@ and ground with CONSULT or tester. ¢ Harness for open or
3[6] Voltage! Battery voltage short between ECCS
relay and battery
CK If NG, repair harmess or
CONNeCtors.
,
l!\ e NG n
A 1 CHECK OUTPUT SIGNAL CIRCUIT. »| Check the following.
- 1. Check hamess continuity between ECM » Hamess for opan or
SEF436W terminal @ and terminal . short between ECCS
Continuity should exist. relay and ECM
If OK, check harness for short to « Harness connectors
Td ground and short to power. , (GD)] o
Hs iy ol If NG, repair cpen circuit,
: . Eé}] oK short to ground or short to
- power in hamess or con-
[ Ecm  [o]connecTorl| g P ottors.
4
I v G
CHECK ECCS RELAY. »| Replace ECCS reiay.
@5 \ 1. Apply 12V direct current between relay
E@‘ terminals () and @ .
@ 2. Check continuity between relay termi-
nals an% 3.
12V {D - @) applied:
SEF437W Continuity exists.
No voltage applied:
No continuity
OK
@ —5 5 " NG :
el CHECK GROUND CIRCUIT. »{ Check the foliowing.
1. Turn ignition switch “OFF”. e Joint connector-24
2. Loosen and retighten engine ground o Harness for open or
@ 2 sCrews, short between ECM ter-
L 3. Disconnect ECM harness connector. minal @ and engine
7|5 4. Check harness continuity between ECM ground o
® E terminals @, @, @, @, (®), (i8), If NG, repair open circuit,
and engine ground. short to ground or short t0
ontinuity should exist. powet in harness or con-
SEC205B It OK, check harness for short to nectors.
ground and short to power.
m DISCONNECT lOK
HS.
— Check ECM pin terminais for damage or
i_EEM_LOJMI the connection of ECM harness connector.
10,19,25,32,108,116,124 l
—
* (Q] INSPECTION END
) SEF606P
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EN
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T
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DX
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TROUBLE DIAGNOSIS FOR DTC P0100

SEF280Q

CONSULT REFERENCE VALUE IN
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 film that is supplied with electric
current from the ECM. The temperature of the hot film is controlled
by the ECM a certain amount. The heat generated by the hot wire
is reduced as the intake air flows around it. The more air, the

greater the heat loss.

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

DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
. Elngine: {\.fter warming up Idle 1.0- 1.7V
MAS AIR/FL SE e Air conditioner switch: “OFF"
e Shift lever: “N”
o Nooad 2,500 rpm 1.5-2.1V

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

TER-
WIRE DATA
IN
MNOAL COLOR ITEM CONDITION (DC voltage)
{Engine is running.| (Warm-up condition)
1.0-1.7V
Idle speed
54 w Mass air flow sensor
[Engine is running.| (Warm-up condition)
. 1.5-21V
Engine speed is 2,500 rpm.
i Engine is running. | (Warm-up condition)
55 B Mass air flow sensor | ] Approximately OV
ground dle speed
|Engine is running. |
|Ignit|‘on switch “OFF”]
0-1V
For a few seconds after turning ignition switch
4 W/B ECCS refay (Self-shutoff) “OFF”
|ignition switch “"OFF”|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
67 R — S BATTERY VOLTAGE
72 R Power supply for ECM |Ignmon switch “ON | (11 - 14V)

296
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

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

DTG No.
CONSULT ECM™ Detected items Engine operating condition in fail-safe mode
GST
P0100 0102 Mass air flow sensor cir- | Engine speed wili not rise more than 2,400 rpm due to the fuel cut.
cuit

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

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Trouble Malfunction is detected when ... (F'gshs?gllé I?arr:lsse)
Code No.
PO100 A) An excessively high voltage from the sensor is sent |  Harness or connectors
0102 to ECM when engine is not running. {The sensor circuit is open or shorted.)

e Mass air flow sensor

C) A high voltage from the sensor is sent to ECM under
light load driving condition.

B) An excessively low voltage from the sensor is sent to | # Hamess or connectors

ECM* when engine is running. (The sensor circuit is open or shorted.}
........................................................................................... e Intake air leaks
D) A low voltage from the sensor is sent to ECM under |e Mass air flow sensor

heavy load driving condition.

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE

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

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds before conducting the next test.

Procedure for malfunction A

% MONITOR  #r NoFALL [] 1) Turn ignition switch “ON".
CKPS=RPM(POS) Orpm 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 6 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-127.
OR
@ 1) Tum ignition switch “ON”, and wait at least 6 seconds.
= 2) Select “MODE 7" with GST.
if 1st trip DTC is detected, go to “DIAGNOSTIC

3)
RECORD L e roouL PROCEDURE”, EC-127.
OR

1) Turn ignition switch “ON”, and wait at least 6 seconds.
2) Turnignition switch “OFF”, wait at least 10 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-127.

EC-123
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TROUBLE DIAGNOSIS FOR DTC P0100

CKPS«RPM (POS)

Yr MONITOR  ¥r NO FAL L]

672rpm

[ RECORD

SEF588Qf

CKPS«RPM(POS)
COOLAN TEMP/3

Yr MONITOR % NOFalL [J

672rpm
85°C

|l RECORD

SEF452W

298

Mass Air Flow Sensor (MAFS) (Cont’d)

Procedure for malfunction B

1)

Tum ignitidn switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait for 5 seconds at most.
4} If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-128.
OR
Ggg 1) Turn ignition switch “ON".
2) Start engine and wait for 5 seconds at most.
3) Select “MODE 7" with GST.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-128.
OR
1) Turn ignition switch “ON".
2) Start engine and wait for 5 seconds at most.
3) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON".
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
5) i 1ist trip DTC is detected, go to "DIAGNOSTIC

NOTE:

PROCEDURE”, EC-128.

If 1st trip DTC is confirmed after more than 5 seconds, there
may be malfunction C,

Procedure for malfunction C

NOTE:

If engine will not start or stop soon, wait at least 10 seconds
with engine stopped (Ignition switch “ON”’) instead of running
engine at idle speed.

=

1)

Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and warm it up to normal operating tem-
perature.

4) Run engine for at least 10 seconds at idle speed.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-127.

OR
@ 1} Start engine and warm it up to normal cperating tem-

perature.

2) Run engine for at least 10 seconds at idle speed.

3) Select "“MODE 7”7 with GST.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-127.

OR
@ 1) Start engine and warm it up to normal operating tem-

perature.

2) Run engine for at least 10 seconds at idle speed.

3) Tum ignition switch “OFF”, wait at least 10 seconds and
then turn “ON”.

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

5) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-127.
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TROUBLE DIAGNOSIS FOR DTC P0100

Engine speed

Mass air flow
sensor voltage

NG

—‘J/-’\_f“/‘\-/‘-‘/‘—u.ﬁ‘-__..

64 48 32 16 0

X100rpm

CKPS*BPM(POS)
|

51 38 26 13 0
X0.1V
MAS AIR/FL SE

OK

f
|
|
1\

5,

64 48 32 16 0
100

| U S S
51 38 26 13 0O

rpm X0y
CKPSsRPM{FOS) MAS AIR/FL SE
SEF453W]|

CALC LOAD 20%
COOLANT TEMP 95°C
SHORT FT #1 2%
LONG FT #1 0%
SHORT FT #2 4%
LONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPD OMPH
IGN ADVANCE 41.0°

NTAKE AIR 4i°C
MAF 14.1gm/isec
THROTTLE POS 3%

SEFS34P

Il m CONNECT
[ ecm |O|C0NNECTOH"£3]
= s.

® O

SEF510W|

Mass Air Flow Sensor (MAFS) (Cont’d)
Procedure for maifunction D

B 3

Turn ignition switch “ON".
Start engine and warm it up to normal operating tem-
perature.

If engine cannot be started, go to “DIAGNOSTIC
PROCEDURE”, EC-128.

3)
4)

5)
6)

8)

Select “DATA MONITOR” mode' with CONSULT.

Check the voltage of MAS AIR/FL SE with “DATA

MONITOR".

Increases engine speed to about 4,000 rpm.

Monitor the linear voltage rise in response to engine

speed increases.

If NG, go to "DIAGNOSTIC PROCEDURE”, EC-128.

it OK, go to following step.

Maintain the following conditions for at ieast 10 con-

secutive seconds.

CKPS-RPM (POS): More than 2,000 rpm

THRTL POS SEN: More than 3V

Selector lever: Suitable position

Driving location: Driving vehicle uphill {Increased
engine load) will help maintain the
driving conditions required for
this test.

If 1st tip DTC is detected, go to "DIAGNOSTIC

PROCEDURE”, EC-128.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the mass air flow
sensor circuit. During this check, a 1st trip DTC might not be con-

firmed.

Procedure for malfunction D

9 )

Tum ignition switch “ON”.
Start engine and warm it up to normal operating tem-
perature.

3) Select “MODE 1" with GST.

4) Check the mass air flow with “MODE 17.

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

8) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-128.

OR
1) Turn ignition switch “ON".

2) Start engine and warm it up to normal operating tem-
perature.

3) Check the voltage between ECM terminal 63 and
ground.

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

5) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-128.

EC-125
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

EC-MAFS-01
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

EC-127

Engine ground / p DIAGNOSTIC PROCEDU RE
L .
ﬂ intake manifoy If the trouble is duplicated after “Procedure for malfunction A
¢ or C”, perform “Procedure A” below. If the trouble is dupli-
= B / / cated after “Procedure for maifunction B or D", perform “Pro-
cedure B on next page. @l
Procedure A
INSPECTION START MA
1. Turn ignition switch “OFF".
SEFB39P( | 2. Loosen and retighten engine ground screws. EM
—
N ' LS
CHECK POWER SUPPLY. NG Check the following.
” ned 1. Turn ignition switch “OFF"”. » Harmess for open or short
Air cleaner 2. Disconnect mass air flow sensor harness between mass air flow sen-
- connector. sor and battery
'\ sensor harness 3. Turn ignition switch “ON". » ECCS relay
= connector 4. Check voltage between terminal @ and » 10A fuse
/ : ground with CONSULT or fester. If NG, repair harmess or con-
= Voltage: Battery positive voltage nector. EE
oK
/
i / }7 f & * NG
Jl 4 CHECK GROUND CIRCUIT, .| Repair open circuit, short to @[L‘
SEFB49T| | 4 Turn ignition switch “OFF". | ground or short to power in
2. Disconnect ECM harness connector, harness or connectors.
3. Loosen and retighten engine ground screws. MT
= ISCONNECT 4. Check hamess continuity between terminal
@ and ECM terminal .
15, Continuity should exist.
=] If OK, check harness for short to ground and @W
HE) short to power.
oK
@ \ A
\'4 NG , .y
CHECK INPUT SIGNAL CIRCUIT. o] Repair open circuit, short to
. D O 1. Check harness continuity between terminal 7| ground or short to power in
B 1 @ and ECM terminal @. harness or connactors.
= Continuity should exist. I8,
I OK, check harness for short to ground and
SEF536P short to power.
=
E DISEONNECT ~ DISCONNECT v OK R
0 NG
18. Eé} CHECK COMPONENT | Replace mass air flow sensor.
— = {Mass air flow sensor). v a7
[C_cm__Iof connecor]] Refer to “COMPONENT INSPECTION", ST
o EC-120.
JOK N BS
CHECK SHIELD CIRCUIT. G o] Repair open circuit or short to
i @ 1. Turn ignition switch “OFF". | ground or short to power in
C! 2. Remgve joint connector-25. harnass or connectors. S
3. Check the following. BY
e Continuity between joint connecter terminal
SEF537P and ground
« Joint connector H A
= ISCONNECT - SCONET fiiﬁf)er to “HARNESS LAYOUT" in EL sec-
. Eﬁ}l - Eﬁj] Continuity should exist.
‘ i . '_ If OK, check harness for short to ground and EL
“ Ecm o] CONNEGTOR ” short to power. Then reconnact joint connector.
54 }OK
Perform “TROUBLE DIAGNOSIS FOR INTER- (8
MITTENT INCIDENT", EC-116.
@ .
l@ INSPECTION END
SEF538P
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

Procedure B

INSPECTION START

!

[
Intake manifold
Kcollect;r

~ sensor harness
=
connector

SEFE48T

D
SEF536P)
E m DISCONNECT E DISCONMECT
A€ A€
[ Ecm o] connecron] QD
55

SEF537P

m DISCONNECT T [MSCONNECT

(11

Ae> A€

[ Ecm CONNEGTOR || 121D

5
()

SEF538P
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NG
CHECK INTAKE SYSTEM. »| Reconnect the parts.
Check the followings for connection.
» Air duct
« Vacuum hoses
e Intake air passage between air duct to collec-
tor
If disconnected, reconnect the parts.
+OK
t. Turn ignition switch "OFF".
2. Loosen and retighten engine ground screws.
v ‘o
CHECK POWER SUPPLY. p| Check the following.
1. Turn ignition switch “OFF". « Harness for open or short
2. Disconnect mass air flow sensor harness between mass air flow sen-
connector. sor and battery
3. Turn ignition switch “ON". e ECCS relay
4. Check voltage between terminal @ and » 10A fuse
ground with CONSULT or tester. If NG, repair harness or con-
Voltage: Battery positive voltage nector.
OK
B : ‘e
CHECK GROUND CIRCUIT. »| Repair open circuit, short to
1. Turn ignition switch “"OFF"”, ground or short to power in
2. Disconnect ECM harness connector. harness or connectors.
3. Loosen and retighten engine ground screws.
4, Check hamess continuity between terminal
@ and ECM terminal .
Cantinuity should exist.
If OK, check harness for short to ground and
short to power.
OK
. NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair open circuit. short to
1. Check harness continuity between terminal ground or shor! to power in
@ and ECM terminal (. harness or connectors.
Continuity shouid exist,
If OK, check harness for short to ground and
short to power.
OK
: NG
CHECK COMPONENT 5| Replace mass air flow sensor.
{Mass air flow sensor).
Hefer to “COMPONENT INSPECTION",
EC-129.
¢0K
NG

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF".

2. Remove joint conngctor-25,

3. Check the following.

» Continuity between joint connector terminal
and ground

« Joint connector
(Refer to "HARNESS LAYOUT" in EL sec-
tion.)

Continuity should exist.

If OK, check harness for short to ground and

short to power. Then recennect joint connector.

¥OK

Perform “TROUBLE DIAGNOSIS FOR INTER-
MITTENT INCIDENT”, EC-116.

v

INSPECTION END

EC-128

h 4

Repair open cirguit or short to
ground or short to power in
harness or connectors.




TROUBLE DIAGNOSIS FOR DTC P0100

AE &
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54
D O

SEF438W)

SEF808P,

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

Mass air flow sensor

1. Tum ignition switch “ON”.
2. Start engine and warm it up to normai operating temperature.
3. Check voltage between ECM terminal 69 and ground.
Conditions Voltage V
Ignition switch “ON” {Engine stopped.) Less than 1.0
Idle (Engine is warmed up to normal operating tem- 10-17
perature.} ' )
2,500 rpm 15-21
idle to about 4,000 pm* 1.0 - 1.7 to Approx. 4.0

*.

4.

Check for linear voltage rise in response to increase to about 4,000 rpm in engine
speed.
If the voltage is out of specification, disconnect mass air flow
sensor harness connector and connect it again. Repeat above

check.
If NG, remove mass air flow sensor from air duct. Check hot

film for damage or dust.

EC-129
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute pressure
sensor

SEF052V
sl i
450 \
> 4
1
%35:’ r | Ambient
=55 ! parometic
=" ! pressure
215 !
&N :
Qo5 !
1 1 1
0133 106.6
(100, 3.94) (800, 31.50)

Pressure kPa (mmHg, inHg)

{Absolute pressure) SEF9463

CONSULT REFERENCE VALUE IN
Specification data are reference values.

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 respectively, and
modifies the voltage signal received from the ECM. The modified
signal will then be returned to the ECM. As the pressure increases,

the voltage rises.

DATA MONITOR MODE

MONITOR ITEM

ABSOL PRES/SE

CONDITION SPECIFICATION
e lgnition switch: ON (Engine stopped) Approx. 1.2V
For 5 seconds after starting engine Approx. 4.4V
» Engine: After warming up
« Engine speed: idie More than 5 seconds after starting Acorox. 1.2V
enging pprox. 1.

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Ignition switch "ON”|
|Engine is running |
Approximately 4.4V
I— Idle speed
61 w Absolute pressure sensor L For 5 seconds after starling engine
[Engine is running.| (Wam-up condition)
| Idle speed Approximately 1.2V
— More than 5 seconds after starting engine
42 R Sensor's power supply [Ignition switch “ON"] Approximately 5V
|Engine is running.} (Warm-up condition)
43 B Sensor's ground ov
Idle speed
EC-130
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TROUBLE DIAGNOSIS FOR DTC P0105

ON BOARD DIAGNOSIS LOGIC

Absolute Pressure Sensor (Cont’d)

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Code No. (Possible Cause)
PO105 A} An excessively low or high voltage from the sen- | e Harness or connectors
0803 sor is sent to ECM. (Absolute pressure sensor circuit is open or

shorted.)
e 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.}

e Intake air leaks

¢ MAP/BAROQ switch solenocid valve

e Absolute pressure sensor

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

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

RECORD ]

SEF002P

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”.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition

switch “OFF” and wait at least 10 seconds before conducting

the next test.

Procedure for malfunction A

1)
2)
3)
4)

E

Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.

Wait at least 10 seconds.

If 1st trip DTC is detected, go to “DIAGNQOSTIC
PROCEDURE", EC-135.

@ ]

OR
Turn ignition switch “ON" and wait at least 10 seconds.
Select “MODE 7” with GST.

3} i 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-C1)6|‘q5.
1} Turn ignition switch “ON” and wait at least 10 seconds,

2) Turnignition switch “OFF”, wait at least 10 seconds and
then turn “ON”.

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

4} If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-135.

EC-131
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TROUBLE DIAGNOSIS FOR DTC P0105

Yr MONITOR ¥ NO FAIL [

CKPSsRPM (POS)

672rmpm

RECORD

]

SEF5880Q

306

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

Start engine and warm it up to normal operating tem-

)

perature.

2) Turnignition switch “OFF” and wait at least 10 seconds.

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

4) Start engine and let it idle.

5) Wait at least 15 seconds.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-135.

CR
G&g 1) Start engine and warm it up to normal operating tem-

peraiure.

2) Turn ignition switch “OFF”" and wait at least 10 seconds.

3) Start engine.

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

5) Select “MODE 7” with GST.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-135.

OR
1) Start engine and warm it up to normal operating tem-

perature.

2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Start engine.

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

5) Turn ignition switch “OFF”, wait at least 10 seconds and

then turn “ON”.

Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROQCEDURE”, EC-135.

EC-132



TROUBLE DIAGNOSIS FOR DTC P0105

¥r MONITOR vr NO FAIL D
CKPSeRPM(POS) 4000rpm
VHCL SPEED SE 7O0kmvh
B/FUEL SCHDL 54ms
I RECORD |
SEF807U
¥ MONITOR ¥ NO FAIL
ABSOL PRES/SE 4.4V
[ RECORD
SEFS770Q
ENGINE SPD .....ccocevrevriinnes ORPM
COOLANT TEMP ... 89°C

VEHICLE SPD ...
IGN ADVANCE ... .
CALC LOAD ...... e O

O
......... 0.0%

O2FT B1 51 . .
028 BI 82 oo 5000V |sersisn
m CONNECT
Hs.
ECM |0 CONNECTOR
|
&1
l V]
KD ej
= SEF432Q

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

CAUTION:
Always drive vehicle at a safe speed.

® 2

Turn ignition switch “ON",
Select “DATA MONITOR” mode with CONSULT.

The voltage of “ABSOL PRES/SE” should be more than
1.74 [V]-

f the check result

is NG, go to “DIAGNOSTIC

PROCEDURE”, EC-135.
If the check result is OK, go to following step.

3)

Start engine and warm it up to normal operating tem-

perature.

Turn ignition switch “OFF” and wait at least 10 seconds.

Start engine and let it idie for at least 15 seconds.

Select “DATA MONITOR” mode with CONSULT.

Drive the vehicle at least 3 consecutive seconds under

the following conditions,

B/FUEL SCHDL: More than 5.2 ms

CKPS RPM (POS): 3,000 - 4,800 rpm

Selector lever: Suitable position

Driving location: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.

If 1st trip DTC is detected, go to "DIAGNOSTIC

PROCEDURE", EC-137.

OR

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.

Procedure for malfunction C

1
® )

Turn ignition switch “ON”.
Select “MAP” in “MODE 1” with GST.

3} Make sure that the pressure of “MAP” is more than 46
kPa (0.47 kg/cm®, 6.7 psi).

4) If NG, go to “DIAGNOSTIC PROCEDURE", EC-137.

OR
@ 1) Turn ignition switch “ON".

2) Make sure that the voltage between ECM terminal &
and engine ground is more than 1.74 [V].

3) If NG, go to “IAGNOSTIC PROCEDURE", EC-137.

EC-133
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TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’d)

EC-AP/SEN-01
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TROUBLE DIAGNOSIS FOR DTC P0105

\,

Absolute pressure=x~—
sensor
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Engine ground
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Absolute Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

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

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

Procedure A

INSPECTION START

r

1. Turn ignition switch “OFF”.

2. Loosen and retighten engine ground
SCrews.
y
CHECK POWER SUPPLY. NG | Repair hamess or connec-
1. Turn ignition switch “OFF™. "] tors.
2. Disconnect absolute pressure sensor
harmess connector.
3. Check sensor connector for water.
Water should not exist.
If OK, go to step 4. If NG, repair or
replace harness connector.
4. Turn ignition switch "ON”.
5. Check voltage between terminal @ and
engine ground with CONSULT or tester.
Voltage: Approximately 5V
OK
8] y
| cHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". "| e Joint connector-25
2. Loosen and retighten ground screw. e Harness for open or
3. Check harness continuity between ter- short between ECM and
minal (1 and engine ground., absolute pressure senser
Continuity should exist. o Hamness for open or
If OK, check hamess for short to short between TCM
ground and short to power. (Transmission Control
Module) and absolute
oK pressure sensor
If NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
y
CHECK INPUT SIGNAL CIRCUIT. NG | Repair open circuit, short
1. Disconnect ECM harness connector. "] to ground or short to power
2. Check hamess continuity between ECM in harness or connectors.

terminal &) and terminal (& .
Continuity should exist.

If OK, check hamess for short to
ground and short to power.

¥y OK
®

EC-135
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)
®

!

CHECK COMPONENT NG .| Replace absclute pressure
(Absolute pressure sensor). "] sensor.

Refer to “COMPONENT INSPECTION”,

EC-138.

lox

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

i

INSPECTION END

310 EC-136



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

A Absolute pressure Procedure B
C Ve é)R\\—H sensor

INSPECTION START

Vacuum gauge

, €l
CHECK VACUUM SOURCE TO ABSO- | NG | CHECK VACUUM HOSE.
LUTE PRESSURE SENSOR. Check vacuum hose for
1. Start engine and warm it up to normal clogging, cracks, discon- MIA
operating temperature. nection or improper con-
2. Turn ignition switch “OFF". nection.
3-way connector seFassu| | 3. Connect MAP/BARO switch solenoid iIf NG, repair or replace the | [EM
] valve and absolute prassure sensor hose.
with a rubber tube that has vacuum
] auge. OK LG
M ACTIVE TEST B gaug o y
= 4. Turn ignition switch “ON".
MAP/BARO SW/V Baro 5. Select “MAP/BARO SW/V” in Check vacuum port for
zzzzzzzzz= MONITOR ===zz=zz:: “ACTIVE TEST” mode with clogging.
. CKPS'RPM(POS) 672rpm CONSULT. If NG, clean it.
MAP/BARO SW/V BARO 6. Start engine and let it idle. OK
ABSOL PRES/SE 4.34V 7. Touch “MAP" and “BARO" alter- I EE
nately and check for vacuum. CHECK COMPONENT
BARO MAP MAP/BARC SW/V Vacuum (MAP/BARO switch sole-
; notd valve).
SEF454W BARO Should not exist Refer to "COMPONENT ©L
. : MAP Should exist INSPECTION”, EC-394.
A
L] OR OK NG M
W ACTIVETEST 4. Turn ignition switch “ON". 4
MAP/BARO swiv  MAP @ 5. Start engine and let it idle. Replace
z====z==== MONITOR zzzzzzzzz=: 6. Check for vacuum. MAP/BARO AT
CKPSsRPM(POS) 672rpm For 5 seconds after 5 minutes switch sole-
MAP/BARO SW/V MAP from starting engine: noid valve.
ABSOL PRES/SE 1.31v Vacuum should not exist. EA
For 5 minutes after starting Y '
BARO Vacuum should exist. ggig intake system for air | g5
SEF455W OK
B .‘ E , - BR
CHECK HOSE BETWEEN ABSOLUTE | NG | Repair or reconnect hose.
PRESSURE SENSOR AND MAP/BARO "

SWITCH SOLENOID VALVE. &7
1. Turn ignition switch “OFF”.
2. Check hose for clogging, cracks or

improper connection. S
oK
== h 4
- o _ CHECK COMPONENT NG | Replace absolute pressure | BT
. |MProper connection (Absolute pressure sensor). Sensor.
SEF109L] | Refer to “COMPONENT INSPECTION”,
EC-138. A
OK
h 4
Perform “TROUBLE DIAGNOSIS FOR EL

INTERMITTENT INCIDENT”, EC-116.

h A

INSPECTION END

EC-137 311
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HAE QD

[Ecm o GONNEOTOH]I

61

Absolute Pressure Sensor (Cont’d)
COMPONENT INSPECTION

Absolute pressure sensor

1, Remove absolute pressure sensor from bracket with its har-
ness connector connected.

312

Absolute pressure 2. Remove hose from absolute pressure sensor.
sensor 3. Turn ignition switch “ON”.
7 4. Apply vacuum and barometric pressure to absolute pressure
sensor as shown in figure.
1s ol 5. Check output voltage between ECM terminal & and ground.
SEFa41W Pressure (Absolute pressure) Voltage (V)
Ambient barometric 'pressure 3.2-48V
-26.7 kPa (-200 mmHg, ~7.87 inHg) 1.0 - 1.4V
CAUTION:

e Always calibrate the vacuum pump gauge when using it.
e Do not apply pressure below -93.3 kPa (-700 mmHg,
-27.56 inHg) and over 101.3 kPa (760 mmHg, 29.92 inHg).

6. If NG, replace absolute pressure sensor.

EC-138
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Il

Intake air
temperature
Sensor

=
Intake air
temperature
gensor
View with intake air duct removed

Intake Air Temperature Sensor

COMPONENT DESCRIPTION

The intake air temperature sensor is mounted to the air duct,
detects intake air temperature and transmits a signal to the ECM.
The temperature sensing unit uses a thermistor, which is sensitive
to the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise.

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

SEF442W
0t <Reference data>
b= Intake air temperatura Voltage* Resistance
6r o a
g 4( Acceptable C (R (V) (k)
s 2 -10 {14) 4.4 7.0-11.4
3 08F 20 (68) 35  21-29
w0
& o4} 80 (178) 1.23 0.27 - 0.38
02r *: These data are reference values and are measured between ECM terminal &
0 220 E5 B 00 (Intake air temperature sensor) and ECM terminal @ (Sensor's ground).
(-4) {32) {68) (104) {140} (176) (212}
Temperature “C (°F) SEF012P)
ON BOARD DIAGNOSIS LOGIC
Diaghostic Check Items
Trouble Code Malfunction is detected when ... .
No. (Possible Cause)
PO110 A) An excessively low or high voitage from the sensor is | e Harness or connectors
0401 entered to ECM. (The sensor circuit is open or shorted.}

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

o Intake air temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. if DTC cannot be
confirmed, perform “Procedure for mailfunction B”.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

Procedure for malfunction A
1) Turn ignition switch “ON”.
2} Select “DATA MONITOR"” mode with CONSULT.
3) Wait at least 5 seconds.
4) f 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-143.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Select MODE 7 with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-143.

EC-139
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TROUBLE DIAGNOSIS FOR DTC P0110

I MONITOR W NO FAIL
COOLAN TEMP/S 30°C

RECORD

SEFQD2P

Intake Air Temperature Sensor (Cont’d)
OR
1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 10 seconds and
then tum “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
resulis)’ with ECM.
4) if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-143.

Procedure for malfunction B

CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:
This test may be conducted with the drive wheels lifted in the

shop or by driving the vehicle. If a road test is expected to be
easier, it is unnecessary to lift the vehicle.
= 1) Wait until engine coolant temperature is less than 80°C
(194°F).
(a) Turn ignition switch “ON”.
(b) Select “DATA MONITOR” mode with CONSULT.
(c} Check the engine coolant temperature.
(d) If the engine coolant temperature is not less than

SEF549P

314

¥ MONITOR ¢ NOFAIL 90°C (194°F), tum ignition switch “OFF” and cool
COOLAN TEMP/S 30°C down engine. -
VHCL SPEED SE 75km/h e Perform the following steps before engine coolant tem-
perature is above 90°C (194°F).
2) Turn ignition switch “ON”.
3) Select “DATA MONITOR” mode with CONSULT.
4) Start engine.
5) Hold vehicle speed more than 70 km/h (43 MPH) for
105 consecutive seconds.
| RECORD | 6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-143.
OR
P va iy SPEN @ 1) Walt until engine coolant temperature is less than 90°C
S e — o
i (a) Turn ignition switch “ON".
LONG FT 41 0% (b) Select MODE 1 with GST.
SHORT FT #2 0% (c) Check the engine coolant temperature.
e ET e ORP (d) If the engine coolant temperature is not less than
VEHICLE SPD OMPH 90°C (194°F), turn ignition switch “OFF” and cool
G ADUNCE down engine.
e Perform the following steps before engine coolant tem-
perature is above 90°C (194°F).

2) Start engine.

3) Hold vehicle speed more than 70 km/h (43 MPH) for
105 consecutive seconds.

4) Select MODE 7 with GST.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-143.

EC-140
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HE C

v [ CONNECTOR |

59

SRS

SEF397Q

intake Air Temperature Sensor (Cont’d)

1)

2)

4)
5)

OR
Wait until engine coolant temperature is less than 90°C
(194°F).
(a) Turn ignition switch “ON”.
(b} Check voltage between ECM termina! &% and
ground.
Voltage: More than 1.0 (V)
(c) If the voltage is not more than 1.0 (V), turn ignition
switch "OFF” and cool down engine.
Perform the following steps before the voltage is below
1.0V
Start engine.
Hold vehicle speed more than 70 km/h (43 MPH) for
105 consecutive seconds.
Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON".
Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-143.

EC-141
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Intake Air Temperature Sensor (Cont’d)

EC-IATS-01

M : Detectable fine for DTC
—— : Non-detectable line for DTC

|INTAKE AIR {A> : AT models

_@_, TEMPERATURE
SENSOR

N Ry
se B
- L (KN
CONNECTOR-25
) — B‘EIIJ
L
B

O —

58 B
ISSI |43i| I|42i|
TAMB GND-A SENS oM
(TRANSMISSION
ECM CONTROL
F107 MODULE)

(Fad)
@g EIFIEE
=l

2712612913031]32]33
37138]38140]141]42

®
SEIES
2

1011102 j103 | 104] | 105 108 | 107 | 108
W02 | 13| nd | ns | 16
| ing120) 2|21

MEC478C
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<
View with intake air duct removed

SEF443W

HE &
sip]

SEF014R

DISCONNECT

4€
&

h 7

LN

SEFQ15R

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Refer to “COMPONENT INSPECTION"
on next page.

OK

A

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-116.

r

INSPECTION END

EC-143

y
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. "] e Harness for open or
2. Disconnect intake air temperature sen- short between ECM and
sor harness connector. intake air temperature
3. Tum ignition switch “ON”. sansor
4. Check voltage between terminal (1) If NG, repair harmess or
and ground. connectors.
Voltage:
Approximately 5V
OK
E h 4
[ CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". | » Joint connector-25
2. Check hamess continuity between ter- o Harness for open or
minal @ and engine ground. short between ECM and
Continuity should exist. intake air temperature
If OK, check harness for short to sensor
ground and short to power. # Harness for open or
short between TCM
OK (Transmission Control
Module) and intake air
temperature sensor
I NG, repair open circuit,
short to ground or shart to
power in harness or con-
nectors.
h 4
CHECK COMPONENT NG | Replace intake air tem-
(Intake air temperature sensor}. perature sensor.

A

EM
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Iintake Air Temperature Sensor (Cont’d)
COMPONENT INSPECTION

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

SEF9470Q
. <Reference data>
B Intake air temperature
6 o fo Resistance k(2
3 4r Accaptable C R
g 2f 20 (68) 21-29
8 48F 80 (176) 0.27 - 0.38
& oa}
0.2f If NG, replace intake air temperature sensor.
ol .
-20 0 20 40 60 B0 100
(-4) (32) (68) (104)(140) (176)(212)
Temperature °C (°F) SEF012P

318 EC-144



TROUBLE DIAGNOSIS FOR DTC P0115

Terminal
Sensor
»
Gasket/
SEF594K
20_
18:
3
g 4r Acceptable
1.0t
% oaf
(%]
& o4t
0.2+
0.1 s, L . L L 5
20 0 20 40 60 80 100
{-4) (3T2) (68) 1194) (1381 E]]":f;‘) 212
amperature
P SEF012P

Engine Coolant Temperature Sensor (ECTS)

<Reference data>

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.

Englne Co?frgt tempera- Voltage™ Resistance
G (°F) V) (ke)
~10 (14) 4.4 70-11.4
20 (68) 3.5 21-29
50 (122) 22 0.68 - 1.00
90 {194) 1.0 0.236 - 0.260

ground).

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

*: These data are reference values and are measured between ECM termina,l
& (Engine coolant temperature sensor) and ECM terminal @ (Sensor’s

MONITOR ITEM

CONDITICN

SPECIFICATION

COOLAN TEMP/S

e Engine: After warming up

More than 70°C (158°F}

ON BOARD DIAGNOSIS LOGIC

Diagnostic
- Check ltems
Troubbljeo .Code Malfunction is detected when ... (Possible Cause)
PO115 e An excessively high or low voltage from the senscr is | e Harness or connactors
0103 entered to ECM. (The sensor circuit is open or shorted.)
e Engine coolant temperature sensor
FAIL-SAFE MODE
When the ECM enters the fail-safe mode, the MIL illuminates.
DTC No.
CONSULT . Detected items Engine operating condition in fail-safe mode
GST ECM*1
PO115 0103 Engine coolant tempera- | Engine coolant temperature will be determined by ECM based on the time

ture sensor circuit

after tumning ignition switch “ON" or “START". ]
CONSULT displays the engine coolant temperature decided by ECM.

Condition

Enging coolan temperature decided
(CONSULT display)

Just as ignition switch is turned ON or
Start

40°C (104°F)

More than 4 minutes after ignition ON
or Start

80°C (176°F)

Except as shown above

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

“1: In Diagnostic Test Mode Il (Self-diagnostic resulis), these numbers are controlled by NISSAN.,

EC-145
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¥ MONITOR ¥r NO FAIL

COOLAN TEMP/S

30°C

RECORD

SEF002P

320

Engine Coolant Temperature Sensor (ECTS)
(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test. _
1) Turn ignition switch “ON”.
2} Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-148.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Select “MODE 7" with GST.
3) if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-148.
OR
1) Turn ignition switch “ON" and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode II (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-148,.

EC-146
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Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
EC-ECTS-01
N : Detectable line for DTC @ﬁ
a——: Non-detectable line for DTC
@ - AT models
BAA
_@_ TEMPERATURE EM
SENSOR

= i

Y B
- [Fe
B {I JOINT
- CONNECTOR-25
B-EII:L oL
A

My

AT

FA

2

Y B
[[3s] =]l 2] BR
™ GNDA SENS ToMm
P [aesssen
MODULE) e
=S
BT
=] -
‘@ RNEEBEAE 2;2|2[2| Hid
[ r——r—— g
25]26]27 e8] za]30]a1 [ a8
2] £ 1) R S B R 2 % EL
w3 eal4s a6la7jss]| G
1
) BX

R

w0t [roe 103 0] [easTv0s] o7 T10s 1]2]3 20{21]22 24]25 I44I45I46I4TI l4]s5]66]
30}

ws[m[m [a2] [ns]w]ristne] [S16171818] [55 O ee]2rz6[2030] |71 57] Eefes]sofst[s2saes[es[7o] 71 7 - W
[ |w|m| [a]eeles] Ll 33l 36]7] 54155 5627|581 73] 74l 5] 16 gV HS.
EiREN Refae] [eolad] 121481 “Tooeofsifeefss]” [7slrs

MEC480C
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74 '
Engine coofant
i temperature
sensor harnaess
connector

SEF279P
1A
E MSCOMMECT
TS.
(o
-
(&9 5
ESEF541P
B
Ly e
A€
ap)
[Q]
SEF542P)
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Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT

(Engine coolant temperature sensor}.
Refer to "COMPONENT INSPECTION"
on next page.

OK
h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-116.

h 4

INSPECTION END

EC-148

k4

¥
CHECK POWER SUPPLY. NG | check the following.
1. Tum ignition switch “OFF”. "] e Harness for open or
2. Disconnect engine coolant temperature shart between ECM and
sensor harness connector. engine coolant tempera-
3. Turn ignition switch “ON”. ture sensor
4, Check voltage between terminal @ and If NG, repair harmess or
ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
B y
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. "] « Joint connector-25
2. Check hamess continuity between ter- o Harness for open or
minal D and engine ground. short between ECM and
Continuity should exist. engine ceolant tempera-
If OK, check harness for short to ture sensor
ground and short to power. » Harness for open or
short between TCM
OK o
{Transmission Control
Module) and engine
coolant temperature sen-
sor
If NG, repair open circuit,
short to greund or short to
power in harness or con-
nectors.
NG

Repiace engine coolant
temperature sensor.
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Engine Coolant Temperature Sensor (ECTS)

] (Cont’d)
COMPONENT INSPECTION

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

. | A

SEF152p EM

<Reference data> '

LE

10}

83 Temperature °C (°F) Resistance kG
4 Acceptable 20 (68) 21-28
19F 50 (122) 0.68 - 1.00

0.4t 90 (194) 0.236 - 0.260
FE

If NG, replace engine coolant temperature sensor.

20 0 20 40 60 80 100
(-4) (31?) (68) (1?42(1{_48] [1;3)(212) @L
emperalure °C (°F) SEFQ12P

Resistance k(X
[=)

oo
= M
v

VIE]
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FA
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BT
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Throttle Position Sensor

NOTE: If DTC P0120 (0403) is displayed with DTC P0510 (0203}, perform TROUBLE DIAGNOSIS FOR
DTC P0510 first (See EC-376.).

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
to the ECM.

Idle position of the throttle valve is determined by the ECM receiving the signal from the throttle position sen-
sor. This one controls engine operation such as fuel cut.

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

Supply voltage: 5V
{Applied between terminal

>
;,' No. 1 and 3)
Wide open 6.0
[ throttle 5
iti
sz:clr? " c; Output voltage between
(a) = terminal No. 2 and 3
o | Y5 Closed -
= &) 5| throttle £ 40
| O position g
switch -
Throttle 3
o] position % 20 /
— sensor o /
[1H]
[+3
s
=}
>
-a' Do 45 90 135
3

Throttle valve opening angle {deg)

MEC&93BA
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
* Engine: Afler warming up Throttie valve: fully closed 0.35 - 0.65V
THRTL POS SEN ¢ Igniticn switch: ON
{Engine stopped) Throttle valve: fully opened Approx. 4.0V
= Engine: After warming up Throttle valve: fully closed 0.0%
ABSOL TH-P/S » ignition switch: ON
(Engine stopped) Throttle valve: fully opened Approx. 88%

324 EC-150
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Specification data are reference values, and are measured between each terminal and @ (ECM ground).

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

TER-
WIRE DATA
MINAL 7
NGO COLOR ITEM CONDITION (DC voltage)
|fgnition switch “ON”| (Warm-up condition})
0.35 - 0.85V
Accelerator pedal fully released
23 | W Throttle position sensor
[Ignition switch “ON"|
Approximately 4V
Accelerator pedal fully depressed
42 R Sensor's power supply |!gnition switch “ONT| Approximately 5V
|Engine is running.] (Warm-.up condition}
43 B Sensor's ground . ov
Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when ... PCh?;:( Itgms &)
Code No. (Possible Caus
P0120 A) An excessively low or high voltage from the sensor is | # Harness or connectors
0403 sent to ECM.* (The throttle position sensor circuit is open or shorted.)

e Throttle position sensor

B) A high voitage from the sensor is sent to ECM under | e Hammess or connectors

light load driving condition. (The throttle position sensor circuit is open or shorted.)

e Throttle position sensor
» Fuel injector

o Camshaft position sensor
o Mass air flow sensor

C} A low voltage from the sensor is sent to ECM under | e Harness or connectors

heavy load driving condition. (The throttle position sensor circuit is open or shorted.)

e Intake air leaks
o Throttle position sensor

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

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

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

Therefore, acceleration will be poor.

Driving condition

When engine is idling

Normal .

When accelerating

Poor acceleration

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

EC-151
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¥ MONITOR ¥y NDFAIL

VHCL SPEED SE

20km/h

I

RECORD

]

SEF651U

326

Throttle Position Sensor (Cont’d)

Perform “Procedure for malfunction A” first. If the DTC cannot be
confirmed, perform “Procedure for malfunction B”. If there is no
probiem on “Procedure for maifunction B”, perform “Procedure for
malfunction C”.

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

Procedure for malfunction A

CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:

e Before performing the following procedure, confirm that
battery voltage is more than 10V at idie.

e This test may be conducted with the drive wheels lifted in
the shop or by driving the vehicle. If a road test is
expected to be easier, it is unnecessary to lift the vehicle.

1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT, -
2) Start engine and maintain the following conditions for at
least 5 consecutive seconds.
VHCL SPEED SE: More than 4 km/h (2 MPH}
Selector lever: Suitable position except “P” or “N”
position
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-157.
OR
G&E 1} Start engine and maintain the following conditions for at
least 5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P”’ or “N”
position
2) Select "MODE 7" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-157.
OR
Start engine and maintain the following conditions for at
least 5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or “N”
position
2) Turn ignition switch “OFF” and wait at least 10 seconds.
3) Turn ignition switch “ON” and perform “DIAGNOSTIC
TEST MODE (Seif-diagnostic results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-157.

T!;'O?S 1 )

EC-152
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Throttle Position Sensor (Cont’d)

Procedure for malfunction B

# MONITOR v NoFaL [ 1) Turn ignition switch “ON".

CKPS*RPM(POS) 672rpm 2) Select “DATA MONITOR” mode with CONSULT.

COOLAN TEMP/S 85°C 3) Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,000 rpm, maintain the following al
conditions for at least 10 seconds to keep engine speed
below 1,000 rpm.
A/T model MA
Selector lever: Suitable position except “P”’ or “N”
Brake pedal: Depressed

RECORD Vehicle speed: 0 km/h (0 MPH) a0
SEF452W M/T model

Selector lever: Suitable position except “N”
{Higher gear position such as 3rd or LC
4th position is better to keep engine

rpm low.)
Accelerator pedal; Released
Vehicle speed: As slow as possible EC

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-158.
OR FE
i) 1) Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,000 rpm, maintain the following
conditions for at least 10 seconds to keep engine speed €L
below 1,000 rpm.
A/T model
Selector lever: Suitable position except “P” or “N” R
Brake pedal: Depressed
Vehicle speed: 0 km/h (0 MPH)
M/T model AT
Selector lever: Suitable position except “N”
(Higher gear position such as 3rd or
4th position is better to keep engine [Ff
rpm low.)
Accelerator pedal: Released
Vehicle speed: As slow as possible @A
2) Select “MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-158.
OR
1) Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,000 rpm, maintain the following &
conditions for at least 10 seconds to keep engine speed
below 1,000 rpm.
A/T model B8
Selector lever: Suitable position except “P” or “N”
Brake pedal: Depressed
Vehicle speed: 0 km/h (0 MPH) BT
M/T model
Selector lever: Suitable position except “N”
(Higher gear position such as 3rd or M,
4th position is better to keep engine
rpm low.)
Accelerator pedal: Released EL
Vehicle speed: As slow as possible
2) Turn ignition switch “OFF” and wait at least 10 seconds.
3) Turn ignition switch “ON” and perform “Diagnostic Test B
Mode |l (Self-diagnostic results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-158.

(32
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3 MONITOR

THRTL POS SEN
ABSOL TH-P/S

¥ NO FAIL I:I

0.48v
0.0%

RECORD
I

SEFG24P

THRTL POS SEN

NG data

00°0¢ THRTL POS SEN

OK data
0000

15:38 X0V 40354 15:38 WV +03'54
L0 13 28 3 5 0 13 25 38 5
>
~. ey

“l ‘I

o

-'----vg. ‘\“'.
ABSOL THP/S 0000  ABSOL THP/S 00700
15:38 % +0¥54 1 % +02'54
I‘1.1 23 B 75108 0 2% B0 75 100

>

THRTL ABSOL
0SS  TH/PO

THRTL ABSOL
POS TH/PO

1538 gEN  sEN 1538 SEN  SEN
) vy (%)
00"36 214 35.9 00'46 288 57.4
00"37 2.20 41.3 00"47 3.00 60.5
00"38 2.26 42.7 00*48 312 63.3
00"39 232 44 4 00°4% 324 B66.1
00"41 2,28 42.7 00"'50 3.34 68.9
00"42 220 41.3 00"'51 3.48 71.4
00"43 258 50.4 00'52 356 74.2
00"44  2.66 52.5 00"53 3.68 77.0
o0rds 276 54.9 00"54 3.80 79.8
SEF021P|
% MONITOR ¢ NOFAL [
CKPS'RPM(POS) 2137rpm
MAS AIR/FL SE 307V
COOLAN TEMP/S B84°C
m
| RECORD
SEFB08U
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Throttle Position Sensor (Cont’d)
Procedure for malfunction C

CAUTION:

Always drive vehicle at a safe speed.

1)

8
9)

Start engine and warm it up to normal operating tem-

perature.

Turn ignition switch “OFF” and wait at least 10 seconds.

Turn ignition switch “ON”.

Select “MANU TRIG” and “HI SPEED” in “DATA MONI-

TOR” mode with CONSULT.

Select “THRTL POS SEN” and “ABSOL TH-P/S” in

“DATA MONITOR” mode with CONSULT.

Press RECORD on CONSULT SCREEN at the same

time accelerator pedal is depressed.

Print out the recorded graph and check the following:

The voltage rise is linear in response to accelerator

pedal depression.

The voltage when accelerator pedal is fully depressed

is appraoximately 4V,

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-157.

If OK, go to following step.

Select "AUTO TRIG” in “DATA MONITOR” mode with

CONSULT.

Maintain the following conditions for at least 10 con-

secutive seconds.

CKPS -RPM (POS): More than 2,000 rpm

MAS AIR/FL SE: More than 3V

COOLAN TEMP/S: More than 70°C (158°F)

Selector lever: Suitable position

Driving location: Driving vehicle uphill (Increased
engine load)} will help maintain
the driving conditions required
for this test.

10) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-159.

EC-154
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Throttle Position Sensor (Cont'd)

OR
— conmecr @ 1) Maintain the following conditions for at least 10 con-
[_Ecm__|o[connecTor]| i} secutive seconds.
5 Hs. Gear position: Suitable position
Engine speed: More than 2,000 rpm al
Voltage between ECM terminal 69 and ground:
More than 3V
Voltage between ECM terminal 8 and ground:
.@-e Less than 1.5V MiA
@@\ - = 2) If 1st trip DTC is detected, go to “DIAGNOSTIC
¢ J PROCEDURE”, EC-159. EM
SEF803U OR
1) Maintain the following conditions for at least 10 con-
secutive seconds. (Ko
= T Gear position: Suitable position
==l ;CONNECTOR E—)‘ HS. Engine speed: More than 2,000 rpm
Voltage between ECM terminal G and ground: EC
More than 3V
Voltage between ECM terminal 8 and ground:
@i@) Less than 1.5V FE
—~ 2) Stop the vehicle, turn ignition switch “OFF”, wait at least
@ © = 10 seconds and then turn “ON”.
@ 3) Perform "DIAGNOSTIC TEST MODE (Self-diagnostic g,
SEFg10U results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-159. MIT
AT
FA
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BR
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[HA
EL
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Throttle Position Sensor (Cont’d)

EC-TPS-01

. - Detectable line for DTC
— - Non-detectabie line for DTC

(A AT models
THROTTLE
POSITION
I—v*\/‘—l SENSOR
(Fe)
Li] 2 L3
L.—' L.—‘ L.—] OINT
R W B CONNECTOR-25
]
OK:>-;=-B{1 C}B
JOINT
— CONNECTOR-25
2] 2|
v Y 5 '

-
-

[
N A

®-——————————— - __\

R W B
l—l—l I—l—l I—l—l B B B |_._|
[2)i 1[=3]l I[3] | [42]
AVCC  TVO  GND-A __I SENS TCM
oM L GND (TRANSMISSION
CONT
1 1 oD
F18 F19 f108

52 —
(F8) G
B.R HflONHEEAHB R,

|I|:|I|
z7]26[29]30[31 Joel ol - R

36 a7 [sefsa e efaz) ==

45 46[47]48

101102 | 103 | 104 |106] 106 ] 107 | 108
9o f gz 3|4 15|16
Hr{ng |18 1] |2 e
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34
43

£ Fal 1

GY H-S.
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<

Sy

S

i

K]
=Throttle position sensor
2 &harness connector

«if ‘i
)\\ ANasy

F528P

Engine ground
[

&

P S—

/o
Intake manifold
Kc/ollector

SEF539P|

&

i ZA€

®
@

SEF564P

o [

DISCONNECT

€ &

[Q]

SEF565P

HE

“ ECM 'EL]LCONNECTOHﬂ afao

Ca)

23

[Q]

o DISCONNECT
Ill
Eg]

SEFS66P

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

if the trouble is duplicated after “Procedure for maifunction
A”, perform “Procedure A” below. If the trouble is duplicated
after “Procedure for malfunction B”, perform “Procedure B”

on next page. If the trouble is duplicated after “Procedure for @l
malfunction C”’, perform “Procedure C”’ on EC-158.
Procedure A
INSPECTION START MA

1. Tum ignition switoh “OFF”. -G E
2. Loosen and retighten engine ground screws.

y LG

NG

’—EHECK POWER SUPPLY.

1. Tum ignition switch "OFF™.

2. Disconnect throttle position sensor harness
connector.

3. Tum ignition switch “ON".

4. Check voltage between terminal 1) and

Repair harness or connectors.

Y

ground with CONSULT or tester.
Voltage: Approximately 5V FE
E’ CK
¥
NG )
CHECK GROUND CIRCUIT. p! Check the following. @L
1. Turn ignition switch "OFF”. » Joint connector-25 (FI07)
2. Loosen and retighten ground screw. » Hamess for open or short
3. Check harness continuity between terminal between throitle position MT
@ and engine ground. sensor and ECM
Continuity should exist. » Harness for open or short
If OK, ¢heck harness for short to ground and between throttle position
short to power. sensor and TCM (Transmis-
sion Control Module) AT
OK If NG, repair open circuit, short
to ground or short to power in
harness ar connectors, F
h 4 NG
CHECK INPUT SIGNAL CIRCUIT. » Repair open circuit, short to
1. Disconnect ECM harness connector. ground or short to power in 5
2. Check harmess continuity between ECM ter- harness or cannectors. i
minal & and terminal @ .
Continuity should exist.
If OK, check harness for short to ground and
short ta power. B[R
¥ OK
NG [ _ o
CHECK COMPONENT i Feplace throtile position sen- ST
(Throttte position sensor). sor. To adjust it, perform Basic
Retfer to “COMPONENT INSPECTION", Inspection, EC-92.
EC-380.
JOK RS
NG . -
CHECK SHIELD CIRCUIT. »| Repair open circuit or short to
1. Tumn ignition switch “OFF"”, ground or short to power in T
2. Remave joint connector-25, harness or connectors.
3. Check the following.
o Continuity between joint conneclor terminal
and ground
» Joint connector HA
{Refer 1o “HARNESS LAYOUT" in EL sec-
tion.)
Continuity should exist.
If OK, chack harness for short to ground and EL
short to power. Then reconnect joint ¢onneclor.
v OK
Perform “TROUBLE DIAGNOSIS FOR INTER- ﬂ@x
MITTENT INCIDENT”, EC-1186.
INSPECTION END
331
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)
Procedure B

INSPECTION START

|

gg%UST THROTTLE POSITION SEN-
Perform “Basic Inspection”, EC-92,

OK
‘L NG

CHECK INTAKE SYSTEM. ' » Reconnect the parts.
Check the followings for connaection.

e Air duct

e Vacuum hoses

# Intake air passage between air duct to
collector

If disconnected, reconnect the parts.

¢0K

{Go to ® on previous page.)
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SEF528P

Engine ground
11

an

I
Intake manifold
collector

SEF538F
: E T".z DISOON%E__Ci]
&3 _q
& )
o) 1
SEF564P
=
X DISCONNECT 7
= ZA€
[Q]
SEFS65P

Throttle Position Sensor (Cont’d)

Procedure C

INSPECTION START

¥

ADJUST THROTTLE POSITION SEN-
SOR.
Perform “Basic Inspection”, EC-92.

oK
h 4 _
CHECK INTAKE SYSTEM. NG_ Reccnnect the parts.
Check the followings for connaction. "
e Air duct
» Air cleaner
» Vacuum hoses
¢ Intake air passage between air duct to
collector
If disconnected, reconnect the parts.
OK
A
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews.
h 4
CHECK POWER SUPPLY. NGL Repair harness or connec-
1. Disconnect throttle position sensor har- tors.
ness connector.
2. Tum ignition switch "ON".
3. Check voltage between terminal (O and
ground with CONSULT or tester.
Voltage: Approximately 5V
OK
B ,
Y
CHECK GROUND CIRCUIT. NG | Check the following.
1. Tum ignition switch “OFF”. "] ® Joint connector-25
2. Check hamess continuity between ter- e Hamess for open or
minal @ and engine ground. short between throttle
Continuity should exist. position sensor and ECM
If OK, check harness for short to « Hamess for open or
ground and short to power. short between throttle
OK position sensor and TCM
{Transmission Control
Module)
If NG, repair open circuit,
short to ground or shont to
power in harness or con-
nectors.
Y
®

EC-159
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont’d)

@ PISCONNECT ,& DISCONNECT O,
HAE [MAE }
= ] N -
“ ECM [0 CONNECTOR:” CHECK INPUT SIGNAL CIRCUIT. G, Repair open circuit, shart
e 1. Disconnect ECM harnass connector. to ground or short to power
2. Check harness confinuity between ECM in hamess or connectors.
terminal @ and terminal & .
Continuity shouid exist.
If OK, check harness for short fo
(c- - @ ground and short to power.
'@ ¢ oK
' SEFS86P] | CHECK COMPONENT NG, Replace throttle position
(Throttle position sensor}. sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION” form “Basic Inspection”,
below. EC-92.
+OK
NG ] o
CHECK SHIELD CIRCUIT. 5| Repair open circuit, short
1. Turn ignition switch “OFF”, to ground or shert to power
2. Remove joint connector-25. in harness or connectors.
3. Check the following.

« Continuity between joint connector-25
terminal and ground

« Joint connector-25
(Retfer to “HARNESS LAYOUT™ in EL
section.)

Continuity should exist.

It OK, check harness for short to power.

lOK
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1186.

‘

INSPECTION END

COMPONENT INSPECTION

Throttle position sensor

1. Start engine and warm it up to normal operating temperature.

2. Turn ignition switch “OFF".

3. Disconnect throttle position sensor harness connector.

4. Make sure that resistance between terminals @ and @
changes when opening throttle valve manually.

NOTE:

Resistance measurement must be made with throttle position

sensor installed in vehicle.

SEF448W
Throttle valve conditicns Resistance at 25°C (77°F)
Completely closed Approximately 0.5 kQ
Partially open 0.5 - 4.0k
Completely open Approximately 4.0 kQ

If NG, replace throttle position sensor,
To adjust throttle position sensor, perform “Basic Inspection”.
(See page EC-92.)
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TROUBLE DIAGNOSIS FOR DTC P0125

] Torminel Engine Coolant Temperature Sensor (ECTS)
ensor
- COMPONENT DESCRIPTION :
"/ The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal &l
|| from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor
O ) which is sensitive to the change in temperature. The electrical A
/ resistance of the thermistor decreases as temperature increases.
Gasket '
SEF594K] EM
200 <Reference data>
LG
1ok .
g N Etr:egr:"z::;zlraem Voltage™ Resistance
g Accepiable og CF) (V) (k€2)
s 2 EC
g 19k ~10 (14) 4.4 7.0-114
8 54 20 (68) 35 21-29 eE
o.2f 50 (122) 2.2 0.68 - 1.00
01354 20 a5 80 80 100 90 {194} 1.0 0.236 - 0.260
(-4} (32) (68) (104){140)(178)(12) . cL
Temparaturs °C (°F) seFoizp| *: These data are reference values and are measured between ECM terminal
& (Engine coolant temperature sensor) and ECM lerminal @ (Sensor's
ground}. W
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. AT
MONITOR ITEM CONDITION SPECIFICATION
COOLAN TEMP/S » Engine: After warming up More than 70°C (158°F)
R
ON BOARD DIAGNOSIS LOGIC
Diagnostic RA
Trouble Malfunction is detected when ... PChg;k Ig::;e
Code No. (Possible )
P0O125 « Voltage sent to ECM from the sensor is not practical, BR
. . » Harness or connectors
0508 even when some time has passed after starting the ) . . i
angins. (ng.h resistance in the circuit)
« Engine coolant temperature is insufficient for closed * Engine coolant temperature sensor er
e Thermostat
loop fuel control.
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¥ MONITOR  ¥f NO FAIL

COOLAN TEMP/S

30°C

RECORD

SEF002P]

336

Engine Coolant Temperature Sensor (ECTS)
(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

" PROCEDURE

CAUTION:
Be careful not to overheat engine.

NOTE:

e |f DTC P0125 (0908) is displayed with P0115 (0103), first
perform “TROUBLE DIAGNOSIS FOR DTC P0115”. Refer

to EC-145,

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 10 seconds before

conducting the next test.
1} Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for 65 minutes at idle speed.

@

If “COOLAN TEMP/S” increases to more than 10°C
(50°F) within 65 minutes, stop engine because the test

result will be OK.

4) If 1st trip DTC is 'detected, go to “DIAGNOSTIC

PROCEDURE”, EC-164.

OR
@ 1) Start engine and run it for 65 minutes at idle speed.

If “COOLAN TEMP/S” increases to more than 10°C
(50°F) within 65 minutes, stop engine because the test

result will be OK.
2) Select “MODE 7" with GST.

3) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-164,
OR

1} Start engine and run it for 65 minutes at idie speed.

If voltage between ECM terminal (9 and ground
decreases to less than 3.8V within 65 minutes, stop

engine because the test result will be OK.

2) Turnignition switch “OFF”, wait at least 10 seconds and

then turn “ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-164.

EC-162



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

{Cont’d)
EC-ECTS-01
mma : Detectable line for DTC @H
a—: Non-detectable line for DTG
(2D AT models
WA
—@— TEMPERATURE EM
SENSOR
(Fz6)
2] | e
Y B
> FE
L ENp e
- CONNECTOR-25
o[ 1y (€2 cL
4 | ]
B [T
AT
FA
RA
Y B B .
[El =]l el BR
™ GND-A SENS oM
ECM GND (TRANSMISSION
CONTROL
F101 MODULE) &7
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BT
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? OO 2]2 2|2|2|2|®_LQ7) A
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SEF279P|

@ &
=SIEF5-41P
B]
o DISCONNECT e
Vel 3
D)
[Q]
-"_SEF542P
338

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". | » Harness for open or
2. Disconnect engine coclant temperature short between ECM and
sensor harness connector. engine coolant tempera-
3. Turn ignition switch “ON". ture sensor
4. Check vokltage hetween terminal @ and If NG, repair harness or
ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
B v
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”, "] & Joint connector-25
2. Check harness continuity between ter- e Hamess for open or
minal @ and engine ground. short between ECM and
Continuity should exist. engine coolant tempera-
If OK, check harness for short to ture sensor
ground and short to power. e Harness for open or
short between TCM
oK (Transmission Conirof
Module} and engine
coclant temperature sen-
sor
If NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
r
CHECK COMPONENT NG | Replace engine coolant
{Engine coolant temperature sensor). | temperature sensor.
Refer to “COMPONENT INSPECTION"
on next page.
OK
Y
NG

CHECK THERMOSTAT OPERATION.
When the engine is cold [lower than 80°C
(176°F)], grasp lower radiator hose and
confirm the engine coolant does not flow.

¥

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1186.

A

INSPECTION END

EC-164

CHECK COMPONENT.
{Thermostat)

Refer to “Thermostat”, LC
section.

It NG, replace it.




TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature Sensor (ECTS)

N (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure. @l
» MA
SEF152P Bl
20 <Reference data>
18 F L@
EE Termperature °C (°F) Resistance
g : Accepiadle 20 (68) 21- 29 kQ
% 10k 50 (122) 0.68 - 1.0 kQ
w 0.B
% a4l 90 (194) 0.238 - 0.260 kQ
S FE
0.1 If NG, replace engine coolant temperature sensor.

20 0 20 40 60 B0 100
(-4} (3_'?) (68) (1?4)(128](1;5:!(212) @L
emperature °C (°F) SEF012P

v

AT
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)

COMPONENT DESCRIPTION

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

Louver

/Holder
%

e NN,
) e A

e,
A\ 27 TR
e

Heater pad

Zirconia tube

SEF463R

Cutput voltage V, [v]

] H
Rich ~=—— Ideal ratip ——= Lean

Mixture ratio
SEF288D

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

MONITOR ITEM CONDITION SPECGIFICATION
FR O2 SEN-B1
FR 02 SEN-B2 0-03V < 0.6-1.0V

&« Engine; After warming up

FR O2 MNTR-B1
FR 02 MNTR-B2

Maintaining engine speed at 2,000 rpm

LEAN « RICH
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 @ (ECM ground).

TER-
WIRE DATA
MINAL IT
N COLOR EM CONDITION (OC voltage)
0 - Approximately 1.0V
(periodically change}
Front heated oxygen sen- [Engine is running.l
50 W sor (Right bank)
51 W Front heated oxygen sen- After warming up to normal operating tempera-
sor {Left bank) ture and engine speed is 2,000 rpm.
“SEF05OV

340
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

OK
v

NG

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)
(Cont’d)

ON BOARD DIAGNOSIS LOGIC

Under the condition in which the front heated oxygen sensor Sig-
nal is not input, the ECM circuits will read a continuous approxi-
mately 0.3V. Therefore, for this diagnosis, the time that output
voltage is within 200 to 400 mV range is monitored, and the diag-
nosis checks that this time is not inordinately long.

ov
SEFe37U
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0130, 0503 « The voltage from the sensor is constantly approx. 0.3V. e Harmess or connectors
{Right bank) : {The sensor circuit is open or shorted.)
PO150, 0303 o Front heated oxygen sensor
(Left bank}

W FR 02 sEN-B1 Poi20l [ M Fr o2 sEn-B2 Poisoll [
OUT OF GONDITION OUT OF CONDITION
====== MONITOR == MONITOR ======:
CKPS.RPM{POS) 1300pm  |§ CKPSRPMPOS) 1300rpm
THATL POS SEN 072V THATL POS S8EN 072y
B/FUEL SCHOL 29msec BFUEL SCHDL 2.8msec
SEF456W

W FR 02 SEN-B1 Pol3cll [ M FR 02 SEN-B2 Po1soll []
MONITOHR MONITOR s=====;
CKPS APM(POS) 1eazpm || ckps-RPM{POS) 1862rpm
THATL POS SEN c.90v THATL POS SEN .90V
B/FUEL SCHOL a5msec || BYFUEL SCHDL 3.5msss
SEF457W|

#l FR 02 5EN-531 Pot130M [

COMPLETED

W Fr o2 sen-B2 Paisol [

COMPLETED

SELF-LIAG RESULTS

SELF-DIAG RESULTS

SEF526U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE -

CAUTION:

Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

" DURE” has been previously conducted, always turn ignition

switch “OFF” and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION:
Never raise engine speed above 3,600 rpm (A/T), 4,000

rpm

{M/T) during

the “DIAGNOSTIC TROUBLE CODE

CONFIRMATION PROCEDURE”. I the engine speed limit
is exceeded, retry the procedure from step 4).

Before performing the following procedure, confirm that
battery voitage is more than 11V at idle.

1)

Start engine and warm it up to normal operating tem-

perature. )

Select “FR 02 SEN-B1 (-B2) P0130 (P0150) o,f

“FRONT 02 SENSOR” in “DTC WORK SUPPORT

mode with CONSULT.

Touch “START”.

Let it idle for at least 3 minutes. .

When the following conditions are met, “TESTING” will

be displayed on the CONSULT screen. Maintain the

conditions continuously until “TESTING” changes 10

“COMPLETED”. (It will take approximately 10 to 60

seconds.)

CKPS-RPM (POS): 1,400 - 2,400 rpm (A/T models)
1,600 - 2,600 rpm (M/T models)

Vehicle speed: 70 - 100 km/h (43 - 62 MPH)

B/FUEL SCHDL: 1 -5 ms

Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry
from step 2).

EC-167
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

B

CONNECT

I Ecm

O

CONNECTOR

¢

{RH) 50 or 51 (LH)

® O

)

SEF449W

342

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)
(Cont’d)
6) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS". If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-171.
During this test, P1148 may be stored in ECM.

OR
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 it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminal 8 RH, 6
 LH (sensor signal) and ground.
3) Check the following with engine speed held at 2,000
rpm constant under no load.
e The voltage does not remain in the range of 0.2 - 0.4V.
4) f NG, go to “DIAGNOSTIC PROCEDURE”, EC-171.

EC-168



TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front H02.S) _
(P0130: Right bank) (P0150: Left bank) (Circuit)

(Cont’d)

LEFT BANK :
IGNITION SWITCH ] EC'FROZLH‘O-I
o ?TART misamml ; Detectable line for DTG

: : Non- ine for DTC
g 15A ELLj(s)CE:K Refer to EL-POWER. w—  Non-detectable line for
=71 | 08)
.
=]
RiB -
R/B
E14
F37
B
R/B
=1
FRONT
HEATED
SENSOR JONT
a CONNECTOR-24
(F2) | [ | (GID)
[Ny A T
L w B
~ -
~g-
| |
| |
| |
N N 4 Y
| |
| b
| |
| |
1 |
| |
1@ i
L n B B B
=1 [ |
O2HFL  OQ2SFL .
ECM
1 1
F18
Refer to last page (Foldout page}.
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8
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>

=l
N
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o el {13 ndjsne
{718 s |120] {121]122] 123 {124
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)

(Cont’d)
RIGHT BANK
IGNITION SWITCH ] EC-FRO2RH-01
N ?TART . : Detectable line for DTG
! FUSE e - NoN-detectable line for DTC
15 |BLOGK [Refer to EL-POWER.  Non-detectable
(J/B)
Y
L
RB
Ed
F57
R/B
=1
FRONT
HEATED
OXYGEN
SENSOR JOINT
RH . CONNECTOR-24
I
Lt 12 | ()
Ly W B
- —
r-g1
} |
{ |
1 I
N N 1 ¥
| I
| I
| |
| |
| I
i {
S ¥
Uy w [ '
B B B
i El I
O2HFR  O25FR ®
ECM
Fiol _l_ A
Fie
Refer to last page (Foldout page).
— =
F2 ﬂ 213 ‘“ Fa7 F108
(zZD® (HEP® M
—l
101102 s 1e] [ 1057106 [107 [ 108 .EEEE] 4] 2 EiE!]mﬂi 24|25 [24]45]4s]47] [ea]es]es]
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19 [ wa {m [ ne] Tusfuafns] s 10 O R 72| ||EiaD
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)
Front Heated Oxygen Sensors (Front HO2S)
Engine ground / (P0130: Right bank) (P0150: Leﬂ bank) (C|rcurt)
L l / Klntake manifold (Cont’d) '
(E

collector
DIAGNOSTIC PROCEDURE

INSPECTION START @l
1. Turn ignition switch “OFF". (2,
2. Loosen and retighten engine ground screws.
h 4 NG . Ei
CHECK INPUT SIGNAL CIRCUIT. 4>| Repair hamess or connectors.
1. Turn ignition switch “OFF".
Right bank (-B1) ' 2. Disconnect corresponding front heated oxy-
1! } \ \</ gen sensor hamness conneclor and ECM har- L@
% Front heated oxygen Wy v ness connector.
sensor RH harness connector ¥ 3. Check hamess continuity between ECM and
/ sensor terminals.
Terminals (HE?::SS
P code protector
ECM Sensor color) FE
PO130 50 2 RH (Black)
P0150 51 2 LH (Blue}
Continuity should exist. oL
SEF062V| | 4. Check harness continuity between ECM or
sensor and ground.
Lett bank (-B2)
- - Terminals Bank b
s (Harness
KOM filler cap Pcode | £oMor round protector .
/ sensor g coleor) Aﬁ
\j PQ130 50 or 2 ground RH (Black)
C Fromt heated ceveon PO150 | S1or2 | ground | LH (Blue) ”
sensor LH harness Continuity should not exist.
o connector A - If OK, check harness for short.
\ o -
~ a
— v| | CHECK COMPQONENT »| REPLACE FRONT HEATED
£ SEF063 (Frent heated oxygen sensor). OXYGEN SENSOR.
Refer to “COMPONENT INSPECTION" on next 1. Check front heated oxygen
page. sensor harness protector BR
Front HO28 color.
CK Black: Right bank {-B1)
Biue: Left bank {-B2)
2. Replace malfunctioning front @T
heated oxygen sensar.
Fromt HO2S harness 2 . NG
protecter color CHECK SHIELD CIiRCUIT. »| Repair apen circuit or short to E}S
1. Turn ignition switch “OFF". ground or short to power in
2. Remove jeint connector-24. harness or cennectors.
3. Check the following.
e Continuity between joint connector terminal .
P0130 (-B1) Right bank: Black 3n_dtground : B
2 . « Joint connector
PO158 (-B2) Left bank: Blue (Refer to "HARNESS LAYOUT” in EL sec-
SEF194W| |  tion)
Continuity should exist. H A@\
DISCONNECT DISCONNECT If OK, check harness for short to ground and
short to power. Then reconnect joint connector.
HS.
T 5 = el
_EcM__[O]connecToR] SIEIE) Perform “TROUBLE DIAGNOSIS FOR INTER-
{RH)50 51 (LH) MITTENT INCIDENT", EC-116.
— 1 1D
@ l ! INSPECTION END
-

(&) @

SEFCE4V
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TROUBLE DIAGNO

SIS FOR

DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)

: Ri 150: Left bank) (Circuit
¥ MONITOR % No FaiL [] Egg‘:ﬁ%)ﬂlght bank) (P0150: Left M )
CKPS'RPM (POS)  2137rpm
MAS AIR/FL SE 1.96V COMPONENT INSPECTION
Sgg;"SNELE;P’S 02‘;"\? Front heated oxygen sensor
FR 02 MNTR-B1 LEAN 1) géar;ttuerr;gine and warm it up to normal operating tem-
NI PULSE 2-6msec 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONI-

iy TOR” mode with CONSULT, and select “FR 02
RECORD SEN-B1 (-B2)” and “FR 02 MNTR-B1 (-B2)". _
SEF614P 3) Hold engine speed at 2,000 rpm under no load during
the following steps.
4) Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR 02 MNTR-B1 {-B2)" in “DATA MONITOR” mode
changes from “RICH” to “LEAN" to “RICH" 5 times in
10 seconds.
5 times (cycles) are counted as shown below:
cycle 111213141651
FR O2 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R
R = “FR O2 MNTR-B1 (-B2)", “RICH”
L = “FR 02 MNTR-B1 (-B2)", “LEAN"
e “FR 02 SEN-B1 (-B2)” voltage goes above 0.6V at
least once.
e “FR 02 SEN-B1 (-B2)” voltage goes below 0.35V at
least once,
e “FR O2 SEN-B1 (-B2)"” voltage never exceeds 1.0V.
B w-
Som
L 9 B [a
(POS) -61
{rpm) Vv Maxirmum
09"13 2050  0.19 R N T S « Maxi
O T AT snod b0 our 08V
0907 2037 018 %; © . B 1 . .I 1 ' . at least ohe ime.
09'05 2 . o e
09"03 2323 8;3 é’ + Pon D e n * Minimum vbolfageo sy
i e ol . L ] hould be below Q.
=2 N2 0.8 R v - ~ "M‘ e :l ?el;st oene time.
L GRAPH ~o nimum SEF616P
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.
OR -
Tl e B @ 1) Start engine and warm it up to normal operating tem-
K. Nz : perature. _
— 1 i° 2) Set voltmeter probes between ECM terminal & RH, 6
I__ecm__lo[connecTorl} ® 8 LH (sensor signal) and ground.
(RH) 50 or 51 (LH) 3) Check the following with engine speed held at 2,000

&

C—@\—H

ool |

SEFaagwW
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rpm constant under no load.

Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode |l (FRONT
HEATED OXYGEN SENSCR MONITOR).

The maximum voltage is over 0.6V at least one time.
The minimum voltage is below 0.35V at least one time.
The voltage never exceeds 1.0V.

L]
EC-172



TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)
(Cont’d)

CAUTION:

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

MA
EM
LG

&

cL
T
AT
FA

BR
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TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

Y

Zirconia tube

SEF463R

Qutput voltage V. [v]

o :
Rich =—— |deal ratip ———= Lean

Mixture ratio
SEF288D

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Right bank),

(P0151: Left bank)

COMPONENT DESCRIPTION

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

from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

SPECIFICATION

MONITOR ITEM CONDITION
FR 02 SEN-BH1
FR 02 SEN-B2 0-03V e 06-1.0V
+ Engine: After warming up Maintaining engine speed at 2,000 rpm EAN - RICH

L o

FR O2 MNTR-B1 :

FR 02 MNTR-B2 Chgnges more than 5 times
during 10 seconds.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (OC voltage)
NO.
0 - Approximately 1.0V
(pericdically change)
Front heated oxygen sen- [Engine P running.]
50 W | sor {Right bank)
51 W Front heated oxygen sen- After warming up to normal operating tempera-
sor (Left bank) ture and engine speed is 2,000 rpm.
TSEF05V

348
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TROUBLE DIAGNO

SIS FOR DTC P0131 (-B1), P0151 (-B2)

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Right bank),

(PO151:

Left bank) (Cont’d)

X na ON BOARD DIAGNOSIS LOGIC
To judge the malfunction, the output from the front heated oxygen
---------- sensor is monitored to determine whether the “rich” output is suf-
ficiently high and whether the “lean” output is sufficiently low. Whe'n
' both the outputs are shifting to the lean side, the malfunction will
A W . T 2 be detected.
SEF257V
Dlagg?}sé’t;c;'(rfuble Malfunction is detected when ... (Pg:;g:; l:?gsse)
P03 e The maximum and minimum voltages from the sensor are not | e Front heated oxygen sensor
0411 reached to the specified voltages. o Front heated oxygen sensor heater
{Right bank} o Fuel pressure
PO151 » Injeciors
o415 e Intake air leaks
(Left bank)}

B FR oz sen-B1 P11 [ N Froz sEn-sz Po1s1l [
OUT GF CONDITION OUT OF CONDITION
MONITOR ===x==| MONITOR ======:
CKPS RPM(POS) 1300rpm CKPS-APM{POS} 1300rpm
THRTL POS SEN 072V THRTL PGS SEN 072V
B/FUEL SCHDL 2.9mgec B/FUEL SCHOL 2.9msec
SEF458W

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

B FrozsEN-B1 Poril ] Wrrozsenerronsi il
MONITOR MONITCR
CKPS- RPM(POS) 1862rpm CKPSAPM{PGS) 1862rpm
THATL POS SEN .90V THATL POS SEN D90V
B/FUEL SCHDL 3.5msec B/FUEL SCHOL 35msec
SEF459W

W FR oz sen-a1Potat il [

COMPLETED

Brrozsens2roisi i [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF529U

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO_CE-
DURE” has just been completed, always turn ignition switch
“OFF” and wait at least 10 seconds before conducting the

next test.

TESTING CONDITION:

e Always perform the test at a temperature above -10°C
14°F).

® (Befor)e performing following procedure, confirm that bat-
tery voltage is more than 11V at idle.

e Never raise engine speed above 3,600 rpm (A/T), 4,000
rpm (M/T) during the “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE”. If the engine speed limit
is exceeded, retry the procedure from step 5).

1) Start engine and warm it up to normal operating tem-
perature.

2} Stop engine and wait at least 10 seconds.

3) Start engine and select “FR 02 SEN-B1 (-B2) P0131
(PO151)” of “FRONT Q2 SENSOR" in “DTC WORK
SUPPORT” mode with CONSULT.

4) Let engine idle for at least 3 minutes.

5) Touch “START”. _

6) When the following conditions are met, “TESTING” will

be displayed on the CONSULT screen. Maintain the

conditions continuously until “TESTING” changes to

“COMPLETED". (It will take approximately 50 sec-

onds.)

CKPS-RPM (POS): 1,200 - 2,400 rpm (A/T models)
1,800 - 2,600 rpm (M/T models)

EC-175
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TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Right bank),

(PO151: Left bank) (Cont’d)

Vehicle speed: 80 - 100 km/h (50 - 62 MPH)
B/FUEL SCHDL: 1.5 - 4.5 msec (A/T models)
1.3 - 4.5 msec (W/T modeis)
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry
from step 2).
7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE", EC-177.

CONNECT OH
\‘1 OVERALL FUNCTION CHECK
= ‘G 15 Use this procedure to check the overall function of the front heated
ECM___|O] CONNECTOR ¢ oxygen sensor circuit. During this check, a 1st trip DTC might not
(RH) 50 or 51 (LH) be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
=\J 2) Set voltmeter probes between ECM terminal & LH, &
@ f(S\ I ! RH (sensor signal) and ground.
Yo 1C H P S 3) Check the following with engine speed held at 2,000
SEFA49W rpm constant under no load.
e The maximum voltage is over 0.6V at least one time.

e The minimum voltage is below 0.1V at least one time.
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-177.

350 EC-176



TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

W acTivetesT B U]
SELF-LEARN B1:100%
CONTROL B2 :100%

czizzzzzizzzziz MONITOR zozzzzzzzzzoooo

CKPS*RPM (POS) Orpm
COQCLAN TEMP/S 93°C

FR O2 SEN-B1 0.00v

FR O2 SEN-B2 0.90v

A/F ALPHA-B1 100%

A/F ALPHA-B2 100%

CLEAR

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Right bank),
(P0151: Left bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

Loosen and retighten front heated oxygen sen-
SOF,
Tightening torque:

40 - 50 N-m

(4.1 - 5.1 kg-m, 30 - 37 ft-lb)}

SEF460W

y

CLEAR THE SELF-LEARNING DATA
1. Start enging and warm it up o normal oper-
ating temperature.
; 2, Select "SELF-LEARNING CONT" in
“ACTIVE TEST" mode with CON-
SULT.
3. Clear the self-learning control coeffi-
cient by touching "CLEAR".
4, Run enging for at least 10 minutes at
idle speed.
Are the 1st trip DTCs PO171,
P0174 delectad? Is it difficult to
start engine?
OR

Yes

Y

Front HO2S harness
protector color

PO131 {-B1) Right bank: Black
PO151 (-B2) Left bank: Blue

SEF194WA]

2, Turn ignition switch "OFF".

3. Disconnect mass air flow sensor har-
ness connector, and restart and run
engine for at least 3 seconds at idle
speed.

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

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

6. Erase the diagnostic test mode (I
(Self-diagnostic resuits) memory.
Make sure diagnostic trouble code
No. 0505 is displayed in Diagnostic
Test Mode H.

7. Run engine for at least 10 minwes at
idle speed.

Are the 1st trip DTCs 0115, 0210
detected? Is it difficult to start

engine?
yNo

Go to “TROUBLE DIAGNOSIS
FOR DTC P0O171, P0174",
EC-279.

CHECK COMPONENT
(Front heatad oxygen sensor heaters).
Refer to “COMPONENT INSPECTION” on next

page.

NG

oK

L 4

h 4

REPLACE FRONT HEATED

OXYGEN SENSQR.

1. Check front heated oxygen
sensor harness protector

color.
Black: Right bank (-B1)
Blue: Left bank (-B2}

2. Replace malfunctioning front
heated oxygen sensor.

CHECK COMPONENT
{Front heated oxygen sensors).
Refer to "COMPONENT INSPECTION" on next

page.

NG

h 4

OK

hd

Perfarm “TROUBLE DIAGMOSIS FOR INTER-
MITTENT INCIDENT", EC-118.

Rafer to “TROUBLE DIAGNOSIS FOR DTC
PO130 (-B1), PO150 {-B2}" for tircuit, EC-166.

v

INSPECTION END

EC-177

REPLACE FRONT HEATED

OXYGEN SENSOR.

1, Check front heated oxygen
sensor harness protector
color.

Black: Right bank (-B1)
Blue: Left bank (-B2)

2. Replaca malfunctioning front

heated oxygen sensor.
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TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

L 3211
Ts.
DISCOMNEGT
SEF450W
¥ MONITOR ¥ NoFalL []
CKPSRPM (POS) 2137rpm
MAS AIR/FL SE 1.06V
COOLAN TEMP/S 84°C
FR O2 SEN-B1 0.37V
FR O2 MNTR-B1 LEAN
INJ PULSE-BA 2. 6msec
A/F ALPHA-B1 101%
FRO2 HTR-B1 ON
m
RECORD
SEF461W

352

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Right bank),

(PO151:

Left bank) (Cont’d)

COMPONENT INSPECTION

Front heated oxygen sensor heater

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

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

If NG, replace the front heated oxygen sensor.

CAUTION:

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

Front heated oxygen sensor

B "

2)

3)
4)

5)
]

Start engine and warm it up to normal operating tem-
perature.

Select “MANU TRIG” and “HI SPEED” in “DATA MONI-
TOR” mode with CONSULT, and select “FR O2
SEN-B1 (-B2)” and “FR 02 MNTR-B1 (-B2)".

Hold engine speed at 2,000 rpm under no load during
the following steps.

Touch “RECORD” on CONSULT screen.

Check the following.

“FR 02 MNTR-B1 (-B2)” in “DATA MONITOR"” mode
changes from “RICH" to “LEAN" to “RICH” 5 times in
10 seconds.

5 times (cycles) are counted as shown below:

cycle|1]2]3]4]|5]
FR O2 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR-B1 {(-B2)”, “RICH"

L = “FR 02 MNTR-B1 {-B2)", “LEAN"

“FR 02 SEN-B1 (-B2)” voltage goes above 0.6V at
least once.

“FR 02 SEN-B1 (-B2)” voltage goes below 0.35V at
least once.

The voltage never exceeds 1.0V.

EC-178



TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Right bank),
(P0151: Left bank) (Cont’d)

WA
[EM
LG

FE

CL

MT

FA

CKPS §8a
1751 RPM FSHE%2 83~
: (POS) -B1
{rpm) v Meximum
0913 2050  0.19 o Ao A ~ _
" P M -1 ‘o v « Maximum voltage
gg"é ; gggg 0.18 S B o e shoulfrglé:e over 0.6V
09"07 2037 g:g nz.:; @ . I. " a | ' . ' at least cne time.
0905 2037  0.18 T T _
09"03 2060 0.23 8 . vyt v os . -erlinlr'ltljug': \BOIngeo a5y
0g'on 2012 0.43 -1 e . v Vi should be below 0.
Ta v d b v at least one time.
GRAPH lu_,'“-: o Minimum SEFE16P
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.
CONMECT OH ]
& 2 @ 1) Start engine and warm it up to normal operating tem-
i N i perature.
[Cecv loconector]| & ™ 2) Set voltmeter probes between ECM terminal & RH, & A7
{RH) 50 or 51 (LH) LH (sensor signal) and ground.
3) Check the following with engine speed held at 2,000
(,-_ rem canstant under no load. .
‘@ e Malfunction indicator lamp goes on more than 5 times
- within 10 seconds in Diagnostic Test Mode Il (FRONT
LA C—@\—H D o HEATED OXYGEN SENSOR MONITOR).

SEF449W

e The maximum voltage is over 0.6V at least one time.
e The minimum voltage is below 0.35V at least one time.
e The voltage never exceeds 1.0V.

CAUTION:

Discard any heated oxygen sensor which has been

RA

BR

dropped from a height of more than 0.5 m (19.7 in) onto ST

a hard surface such as a concrete floor; use a new one.

EC-179
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TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Heater pad

Louver
Holder

Zirconia jube

SEF463R

Output voltage V, [v]

o 1

Rich ~=— Ideal ratio
Mixture ratio

———3= Lean

StF288D

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Right bank),
(P0152: Left bank)

COMPONENT DESCRIPTION

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

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

MONITOR ITEM CONDITION SPECIFICATION
FR O2 SEN-B1
FR Q2 SEN-B2 0-03V <« 086-1.0V

FR O2 MNTR-B1
FR 02 MNTR-B2

& Engine: Aftar warming up

Maintaining engine speed at 2,000 rpm
LEAN « RICH

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 @ (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
0 - Approximately 1.0V
{periodically change)
Front heated oxygen sen- |Engine is running|
50 w sor (Right bank)
51 W Front heated oxygen sen- After warming up to normal operating tempera-
sor (Left bank) ture and engine speed is 2,000 rpm. L
18 M
SEF059Y

354
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TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Right bank),
(P0152: Left bank) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction, the output from the front heated oxygen
sensor is monitored to determine whether the “rich” output is suf-
ficiently high. The “lean” output is sufficiently low. When both the
outputs are shifting to the rich side, the malfunction will be
detected.

ov
SEF299U)
Diagnostic Trouble . Check Items

Code No. Malfunction is detected when ... (Possible Cause)
P0O132 e The maximum and minimum voltages from the sensor are not | @ Front heated oxygen sensor
0410 beyond the specified voltages. e Front heated oxygen sensor heater
(Right bank) e Fuel pressure
PO152 e Injectors
0414
{Left bank)

B FR 02 sen-a1 Foiszll [
OUT OF CONDITION

===m==: MONITOR

W FA 02 senez ro1s2ll [
OUT OF CONDITION

MONITOR ===x== =

CKPS-RPM{POS)
THRTL POS SEN
B/FUEL 5CHDL

1300rpm
o.72v
28msec

CKPS-RPM(POS)
THRTL POS SEN
B/FUEL SCHDL

SEF462wW

W FR 02 sEN-B1 Fo132ll []

M FR o2 5EN-82 Pa1s2ll [

MONITOR ====== [==z===; MONITOR ======:
CKPS-RPM{POS) 1862mm CKPS-RPM({POS) 1882rpm
THRTL POS SEN .30V THATL POS SEN .80V
B/FUEL SCHDL Abmsec B/FUEL SCHOL 3.5msec

SEF463W|

M FR oz SEN-81 Po132iR [

COMPLETED

W Froz sen-sz Poisz¥l [

COMPLETED

SELF-DIAG RESLLTS

SELF-DlAG RESULTS

SEF532U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has just been completed, always turn ignition switch
“OFF” and wait at least 10 seconds before conducting the
next test,

TESTING CONDITION:

e Always perform the test at a temperature above -10°C
(14°F).

e Before performing following procedure, confirm that bat-
tery voltage is more than 11V at idle.

o Never raise engine speed above 3,600 rpm (A/T), 4,000
rom (M/T) during the “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE”. If the engine speed limit
is exceeded, retry the procedure from step 5).

1) Start engine and warm it up to normal operating tem-
perature.

2} Stop engine and wait at least 10 seconds.

3) Start engine and select “FR 02 SEN-B1 (-B2) P0132
(PO152)" of “FRONT 02 SENSOR” in “DTC WORK
SUPPORT” mode with CONSULT.

4) Let it idle for at least 3 minutes.

5) Touch “START".

6) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED”. (It will take approximately 50 sec-
onds.)

CKPS.-RPM (POS): 1,200 - 2,400 rpm (A/T models)
1,800 - 2,600 rpm (M/T models)

EC-181
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TROUBLE DIAGNOSIS FOR DTC P0132 {-B1), P0152 (-B2)

3
PIRGAMETK. 4

[[_ecm__lolconnector]] o~ 6

(RH) 50 or 51 (LH)
Cf(s\'H KD &

iy

SEF448W)|

356

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Right bank),
(P0152: Left bank) (Cont’d)

Vehicle speed: 80 - 100 km/h (50 - 62 MPH)
B/FUEL SCHDL: 1.5 - 4.5 msec (A/T models)
1.3 - 4.5 msec (M/T models)

Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry
from step 2).

7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-

NOSTIC PROCEDURE”, EC-183.
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overali function of the front heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
@ 1) Start engine and warm it up to norma! operating tem-
perature.
2) Set voltmeter probes between ECM terminal 60 RH, G
LH (sensor signal} and ground.
3} Check the following with engine speed held at 2,000
rpm constant under no load.
e The maximum voltage is over 0.8V at least one time.
e The minimum voltage is below 0.35V at least one time.
4) if NG, go to “DIAGNOSTIC PROCEDURE”, EC-183.

EC-182



TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Front Heated Oxygen Sensor (Rich shift

monitoring) (Front HO2S) (P0132: Right bank),

(P0152: Left bank) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

-
@ ActvetesTR [

SELF-LEARN B1:100%
CONTROL B2 :100%

oooizzzzzzzzin MONITOR soossaoooooozoo
CKPS*RPM (POS) orpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 0.90v
FR 02 SEN-B2 0.90v
A/F ALPHA-B1 100%
A/F ALPHA-BZ IJ—JIF 100%

B CLEAR

SEF460W
™~
Alr cleaner

<sensor harness
=
A connector

Loosen and retighten front heated oxygen
Sensor.
Tightening torque:

40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37

ft-1b)

h 4

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal
operating temperature.

2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST"
mode with CONSULT.

3. Clear the seif-learning control
coefficient by touching
“CLEAR".

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

Are the 1st trip DTCs P0172,
P0175 detected? Is it difficult
to start engine?

OR

Yes

. Turn ignition switch “OFF”,

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

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

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

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

7. Run engine for at least 10 min-

utes at idle speed.

Are the 1st trip DTCs 0114,

0209 detected? Is it difficult to

start engine?

vJ'No
®

EC-183

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO172,
P0175", EC-285.
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TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Front HO2S

'Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Right bank),
(P0152: Left bank) (Cont’d)

®
Front HO2S harness l
protector color CHECK GOMPONENT NG [ REPLAGE FRONT
(Front heated oxygen sensor heaters). "| HEATED OXYGEN SEN-
Refer to “COMPONENT INSPECTION” SOR.
below. 1. Check front heated oxy-
P0132 {-B1) Right bank: Black OK gen sensor hamess pro-
P0152 (-B2) Left bank: Blue t;—‘ICtOLFg'Pth bank
SEF194WD (_Baf) 1 hRig
Biue: Left bank {-B2)
2. Replace malfunctioning
front heated oxygen
SEensor.
Y
CHECK COMPONENT NG_ 1. Check front heated oxy-
(Front heated oxygen sensors). " gen sensor harness pro-
1. Turn ignition switch “OFF". tector color.
2. Disconnect sensor hamess connector Black: Right bank (-B1)
and check for water. Blue: Left bank (-B2)
Water should not exist. 2. Repair or replace har-
If QK, go to step 3. ness and/or connectors
3. Check front heated oxygen sensor-B1 or replace corresponding
(-B2). heated oxygen sensor.
Refer to “"COMPONENT INSPECTION"
below.
lOK
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-118.
Refer to “TROUBLE DIAGNCSIS FOR
DTC PO130 {-B1), PO150 {-B2)" for circuit,
EC-168.
h 4
INSPECTION END
- COMPONENT INSPECTION
Front heated oxygen sensor heater
& AL Check resistance between terminals @ and (0.
1. Resistance: 2.3 - 4.3Q at 25°C (77°F
DesCONMECT Check continuity between terminals @ and @, @ and @ .
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
@ ] CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
SEF450W such as a concrete floor; use a new one.
Front heated oxygen sensor
% MONITOR % NoFalL [] 1) Start engine and warm it up to normal operating tem-
CKPS+RPM (POS) 2137rpm perature.
MAS AIR/FL SE 1.96v 2) Select “MANU TRIG” and “HI SPEED"” in “DATA MONI-
COOLAN Ioopis e TOR” mode with CONSULT, and select “FR 02
FR 02 MNTR-B1 LEAN SEN-B1 (-B2)” and “FR 02 MNTR-B1 (-B2)". _
%,J: it’:;ﬁi-g} fbf:rgsec 3) Hold engine speed at 2,000 rpm under no load during
FRO2 HTR-B1 oN the follswing steps.
m 4) Touch “RECORD"” on CONSULT screen.
RECORD
SEF461W]
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TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Right bank),
(P0152: Left bank) (Cont’d)

5) Check the following.
“FR 02 MNTR-B1 (-B2)” in “DATA MONITOR” mode

e
changes from “RICH” to “LEAN” to "RICH" 5 times in Gl
10 seconds.
5 times (cycles) are counted as shown below: MA
cycle | 1] 2[3]|4]5|
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R -
A
R = “FR 02 MNTR-B1 (-B2)”, “RICH"
L = “FR 02 MNTR-B1 (-B2)”, “LEAN”
e “FR O2 SEN-B1 (-B2)” voltage goes above 0.6V at LG
least once.
e “FR O2 SEN-B1 (-B2)” voltage goes below 0.35V at
least once. EC
e The voltage never exceeds 1.0V.
[#:34)]
ckps  BRYR aad ] FE
N SEN R
(POS) -B1
(rpm) v Maximum
09: 13 2050 0.19 "." 3 I ."\. % « Maximum voltage ©L
831; 2050 0.18 > ..' Voo o . | should be over 0.6V
0 2050 0.18 22 3 oL - . at feast one time.
0907 2037  0.18 =9 o T vl
09°05 2037  0.18 3 L
09"03 2060 0.23 o LI I S v o . « Minimum voltage
09'01 2012 0.43 S ood U . should be below 0.35V
GRAPH 'u_g . Minimum at least one time. sereiop AT
CAUTION: FA
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. RA
T & B 1) Start engine and it ap | operating tem-
2 art engine and warm it up to normal operating tem-
: G} 15.\ £s @ perature.
EGM _ |0|connecToR]| ° 6 2) Set voltmeter probes between ECM terminal 8@ RH, & §T
{RH} 50 or 51 (LH) LH (sensor signal) and ground.
3) Check the following with engine speed held at 2,000
@ rpm constant under no load. RS
Y] e Malfunction indicator lamp goes on more than 5 times
AL within 10 seconds in Diagnostic Test Mode [l (FRONT
c-@\—n @ o HEATED OXYGEN SENSOR MONITOR). BY
o o The maximum voltage is over 0.6V at least one time.
EFaa9W e The minimum voltage is below 0.35V at least one time.
e The voitage never exceeds 1.0V. A
CAUTION:

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

EC-185

1B
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Louver

/Holder
N

AR
7//4’/(4‘-- ;

Heater pad

Tre

NN,
3 \\\\"'f{/‘{'(?\/\‘s‘:
R ST

Zirconia tube

SEF463R

-

Gutput voltage V. [v]

0 )
Rich =~— |deal ratip — = Lean

Mixture ratic
SEF288D

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),

(P0153: Left bank)
COMPONENT DESCRIPTION

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

from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SEN-B1
FR O2 SEN-B82

» Engine: After warming up

FR 02 MNTR-B1
FR 02 MNTR-B2

Maintaining engine speed at 2,000 rpm

0-0.3Ve 06-1.0V

LEAN « RICH
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 @ (ECM ground).

TER-
WIRE DATA
MIlINOAL COLOR TEM CONDITION (DC voltage}
0 - Approximately 1.0V
(periodically change)
Front heated oxygen sen- [Engine is running|
50 w sor (Right bank)
51 w Front heated oxygen sen- After warming up to normal operating tempera-
sor (Left bank) ture and engine speed is 2,000 rpm.
SEF050V
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

oK

NG

" SEFOIOV

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction of front heated oxygen sensor, this diag-
nosis measures response time of front heated oxygen sensor sig-
nal. The time is compensated by engine operating (speed and
load), fuel feedback control constant, and front heated oxygen sen-
sor temperature index. Judgment is based on whether the compen-
sated time (front heated oxygen sensor cycling time index) is inor-
dinately long or not.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Possible Cause})
P0133 » The response of the voitage signal from the sensor takes e Hamess or connectors
0409 more than the specified time. (The sensor circuit is open or shorted.}
(Right bank) e Front heated oxygen sensor
s Front heated oxygen sensor heater
a Fuel pressure
PQO153 « Injectors
0413 o intake air leaks
(Left bank} o Exhaust gas leaks

s PCV
» Mass air flow sensor

M FR 02 SEN-BY PO133M [
OUT OF CONDITION

W FA 0z sen-B2 Fo1sall [
©UT OF CONDITION

MONITOR

MONITOR ===z

CKPS-RPAM{POS)
THATL POS SEN
BiFUEL SCHDL

1300rpm
a7y
2.9msec

CKPS.RPMPOS)
THATL POS SEN
B/FUEL SCHOL

SEF464W

M Fr o2 sEn-B1 Po13all [ B FR 02 SEN-82 Povsall [
MONITOR MONITCR mz====!
CKPS RPM(POS) 1862rpm CKPS RPMIPOS) 1862rpm
THRTL POS SEN .80V THRTL POS SEN 0.50V
BIFUEL SCHDL A5meac B/FUEL SCHDOL 3.6meec
SEF465W

WFR Oz sen-a1 Fo123ll ]

COMPLETED

M FA 0z sEn-B2 Potsall [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF535U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE"” has just been completed, always turn ignition switch
“OFF” and wait at least 10 seconds before conducting the

next test.

TESTING CONDITION:
e Always perform the test at a temperature above -10°C

(14°F).

e Before performing following procedure, confirm that bat-
tery voltage is more than 11V at idle.

e Never raise engine speed above 3,600 rpm (A/T), 4,000
rpm (M/T) during the “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE”, If the engine speed limit
is exceeded, retry the procedure from step 5).

L
2)
3)

Start engine and warm it up to normal operating tem-

perature.

Stop engine and wait at least 10 seconds.

Start engine and select “FR O2 SEN-B1 (-B2) P0133

(P0153)" of “FRONT 02 SENSOR” in “DTC WORK

SUPPORT" mode with CONSULT.

Let it idle for at least 3 minutes.

Touch “START".

When the following conditions are met, “TESTING” wifi

be displayed on the CONSULT screen. Maintain the

conditions continuously until “TESTING” changes to

“COMPLETED”. (It will take approximately 20 sec-

onds.)

Engine speed: 1,200 - 2,800 rpm (A/T models)
1,800 - 3,100 rpm (M/T models)

Vehicle speed: 80 - 120 km/h (50 - 75 MPH)

EC-187

WA
ERM
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

B/FUEL SCHDL: 1.5 - 4.5 msec (A/T models)
1.3 - 4.5 msec (M/T models)
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry
from step 2).
7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS". If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”", EC-191.

CONNECT OR
AE \14 OVERALL FUNCTION CHECK
- ‘0 L Use this procedure to check the overall function of the front heated
[ oM __[o]connecTor] ® | oxygen sensor circuit. During this check, a 1st trip DTC might not
+ (RH)50or51(LH) be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
’ 2) Set voltmeter probes between ECM terminal 8 RH, &
@ fé\h LH (sensor signal) and ground.
g -cC H 1B —I | 3) Check the following with engine speed held at 2,000
SEF449W rpm constant under no load.
e Malfunction indicator lamp goes on more than 5 times

within 10 seconds in Diagnostic Test Mode Il (FRONT
HEATED OXYGEN SENSOR MONITOR).
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-191.

362 EC-188



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)
Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

LEFT BANK
IGNITION SWITCH ] EC-FRO2LH-01 ol
ONor ?TART e  Detectable line for DTG
. FUSE — - Non-detactable line for DTC
154 |BLOCK |Referto EL-POWER.
% /B) MA
.
A/B Bl
LG
£
x-ED
FE
o
[3]
FRATED cL
OXYGEN
SENSOR JOINT
LH CONNECTOR-24
MT
n LT
i .5 i AT
r-g-1
1t
|
N N FA
| | + *
| |
| | A
N B [RA
| |
| [
| | F&
ye I
L b1 8 B B
izl | _J l ST
O2HFL O25FL ®
ECM
F101 J_r_ 1 BS
Fi18
BT
Refer to last page (Foldout page).
A
- T2 =
(553:;) I1I11I11I1I EL
DX

101 10e [10a 1904] [105] 106 [ 107 108 [1f2[3] 20f2t]22] 5] [24]25
g | ro [ ne] [[a s me] LESLZ1EL9) O | L2slerles]2ol30] I35

&7
e Y ] D21 51 7 W 3 1 Eﬂ@ﬂl@@ﬂiﬂl 2]43

I

EC-189 363



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

RIGHT BANK

i EC-FRO2RH-01

I - Detectable line for DTC
é FUSE m—— : Non-delectable line for DTC

IGNITION SWITCH
ON or START

15A |BLOCK |Referto EL-POWER.

(/B)

FRONT

HEATED
gél:l’ggg JOINT
EL':_E) CONNECTOR-24
I | Ee)
| [ A IL%'J Il
LY w B
-~
~E
I |
[ |
! [
N N } \j
} I
[ I
I I
I I
I I
I I
Y b B B B
EIET |
O2HFR O2SFR ®
ECM
L 1
Refer to last page (Foldout page).
[
F2)  (CRBINGT =
\&|6 7@/ BREE 1J

100|102 | 103 104 §105] 106 | 107 | 108
e 2] [Hs|néyis 1
nr|ug e 1221z

MEC484C
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

K coflector

!
Intake manifold

SEF099P,
W acrveTesT M [
SELF-LEARN B1 :100%
CONTROL B2 :100%
cxrrzzzzozzzizs MONITOR -zzzozzzoozozoa
CKPS=RPM (POS} Orpm
COOLAN TEMP/S 93°C
FR O2 SEN-B1 0.0V
FR O2 SEN-B2 0.90V
AJF ALPHA-B1 100%
A/F ALPHA-B2 ll—lil 100%
CLEAR |
SEF460W,
™~

Mass air flow
Ssensor harness

SEF649T

Front Heated Oxygen Sensor (Response

monitoring) (Front HO2S) (P0133: Right bank),

(P0153: Left bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews.

Y

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG

h 4

CK
r

Repair or replace.

CHECK FOR INTAKE AIR LEAK.

Start engine and run it at idle. Listen for an
intake air leak between the mass air flow
sensor and the intake manifold.

NG

OK

a8 :

Y

Repair or replace.

CLEAR THE SELF-LEARNING DATA

1. Start engine and warm it up to normal
operating temperature.

2. Select “SELF-LEARNING
= CONT” in "ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR".

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

Are the 1st trip DTCs P0171,
PO174 or PO172, PO175
detected? Is it difficuit to start
engine?

OR

Yes

. Turn ignition switch “OFF”.

. Disconnect mass air flow sensor
hamess connector, and restart
and run engine for at least 3
seconds at idle speed.

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

5. Make sure diagnostic troubie
code No. 0102 is displayed in
Diagnostic Test Mcde 1.

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

7. Run engine for at least 10 min-

utes at idle speed.

Are the 1st trip DTCs 0115,

0210 or 0114, 0209 detected?

Is it difficuit to start engine?

lNo
®

EC-191

h 4

Go to “TROUBLE DIAG-

NOSIS FOR DTC P0171,
P0174 or PO172, PO175",
EC-279, 285.
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Right bank (-B1)
ri

Front heated oxygafj

%nect

/
Frunt heated oxygen

Front HO2S

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

Front HO2S harness
protector color

PQ133 {-B1) Right bank: Black
P0153 {-B2) Left bank: Blue

DISECNNECT DISCONNECT
€ &

I ecwm Hcomscron" Cﬂ'_ﬁ)

(RH) B0 51 (LH} ’

= -

SEF194WF|

(&

SEF064V

366

®
l
CHECK INPUT SIGNAL CIRCUIT. NG‘ Repair hamess or connec-
1. Tumn ignition switch “OFF”. "1 tors.
2. Disconnect corresponding front heated
oxygen sensor hamess connector and
ECM harness connector.
3. Check harness continuity betweaen ECM
and sensor terminals.
Terminals (Hz?r:l:ss
P oode ECM Sensor protector
color)
P0133 50 2 RH (Black)
PO153 51 2 LH (Blue)
Continuity should exist.
4. Check harness continuity between ECM
or sensor and ground.
Terminals (HBank
armess
Peode [ ECM or round protector
sensor g color)
P0133 50 or2 ground RH {Black)
P0153 51 or2 ground LH (Blue)
Continuity should not exist.
If OK, check hamess for short.
lOK
CHECK COMPONENT NG | REPLACE FRONT
{Front heated oxygen sensor heaters). "| HEATED OXYGEN SEN-
Refer to “COMPONENT INSFECTION", SOR.
EC-194, 1. Check front heated oxy-
OK gen sensor hamess pro-
tector color.
Black: Right bank
(-B1)
Blue: Left bank (-B2)
2. Replace malfunctioning
front heated oxygen
Sensor.
L 4
CHECK COMPONENT NG | Replace mass air flow sen-
(Mass air flow sensor)}. 1 sor.

Refer to “COMPONENT INSPECTION",

EC-122.
lOK
®

EC-192




TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

®
l Gl
CHECK COMPONENT NG | Repair or replace PCV
(PCV valve). | valve.
Refer to “COMPONENT INSPECTION”, RMIA
EC-36.
OK
+ EM
CHECK COMPONENT NG | REPLACE FRONT
(Front heated oxygen sensors). > HEATED OXYGEN SEN- e
Refer to “COMPONENT INSPECTION” on SOR.
next page. 1. Check front heated oxy-
OK gen sensor harness pro-
tector color.
Black: Right bank (-B1)
Blue: Left bank (-B2) EBE
2. Replace malfuncticning
front heated oxygen sen-
sar, GL
A 4
CHECK SHIELD CIRCUIT. NG | Repair open circuit or short MT
1. Turn ignition switch “OFF". "| to ground or short to power
2. Remove joint connector-24. in harness ar connectors.
3. Check the following. AT

o Continuity between joint connector termi-
nal and ground

» Joint connector EA
{Refer to “HARNESS LAYOUT” in EL
section.)

Continuity should exist.

i CK, chack harness for short to ground
and short to power. Then reconnect joint
connector. BR

OK

v
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-118.

ST

RS

F

INSPECTION END

BT

HA

EL

EC-193 | 367



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

312[7
Ts.
DISCONNECT
SEF450W
Yr MONITOR  # NoOFALL []
CKPS'RPM (POS)  2137rpm
MAS AIR/FL SE 1.96v
COOLAN TEMP/S 84°C
FR 02 SEN-B1 0.37V
FR 02 MNTR-B1 LEAN
INJ PULSE-B1 2 Bmsec
AF ALPHA-B1 101%
FRO2 HTR-B1 ON
RECORD
SEF461W

368

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank)} (Cont’d)

COMPONENT INSPECTION

Front heated oxygen sensor heater

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

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

If NG, replace the front heated oxygen sensor.

CAUTION:

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

Front heated oxygen sensor

1) Start engine and warm it up to normal operating tem-

perature.

2} Select “MANU TRIG"” and “HI SPEED” in “DATA MONI-
TOR” mode with CONSULT, and select “FR O2
SEN-B1 (-B2)” and “FR O2 MNTR-B1 (-B2)".

3) Hold engine speed at 2,000 rpm under no load during
the following steps.

4) Touch “RECORD” on CONSULT screen.

5

) Check the following.
e “FR 02 MNTR-B1 (-B2)” in “DATA MONITOR” mode

changes from “RICH” to “LEAN” to “RICH" 5 times in
10 seconds.
5 times (cycles) are counted as shown below:

eycle | 1{2]3]4] 5]
FR O2 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R

R = "FR 02 MNTR-B1 (-B2)", “RICH”
L =“FR 02 MNTR-B1 (-B2)”, “LEAN"

e “FR O2 SEN-B1 (-B2)” voltage goes above 0.6V at
least once.

e “FR O2 SEN-B1 (-B2)” voltage goes below 0.35V at
least once.

» The voitage never exceeds 1.0V.

EC-194



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

BB -
ckrs  EH oad
R v SEN =2
(POS) -B1
{rpm) V Maximum
0913 2050  0.19 A A AT « Maxi
0911 2050  0.18 > R e L‘ﬂi’ﬂ&“&? ﬁ?gesv
0909 2050 0.8 55 - ' ! : o
08"07 2037 o8 o2 o ' . e . Vv at least one time.
- =z
09'05 2037  0.18 R A
09703 2060 0.23 § . Coov ol ' . h:I]inir::jugw \gol}ageo a5V
090t 2012 0.43 Yol i ‘i should be below 0.
) d ~ v t least ane time.
| GRAPH [ Minirnum : SEFB16P
CAUTION:
Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto
a hard surface such as a concrete floor; use a hew one.
m CONNECT 3 . OR . .
s 2\4 @ 1) Start engine and warm it up to normal operating tem-
- NS perature.
[ EcM__|ofconnecTor] & Eﬁ 2) Set voltmeter_ probes between ECM terminal G RH, &
(R 50 or 51 {LH) LH (sensor signal) and ground. _
3) Check the following with engine speed held at 2,000
C._. ) rpm constant under no load.
lﬁ. e Malfunction indicator lamp goes on more than 5 times
A within 10 seconds in Diagnostic Test Mode [l (FRONT
cfé\H s & HEATED OXYGEN SENSOR MONITOR).
= e The maximum voltage is over 0.8V at least one time.
SEF449W e The minimum voltage is below 0.35V at least one time.

e The voltage never exceeds 1.0V.
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-195
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Louver
Heater pad Holder

I - o
3 .~ A
I|' P \ b

&
o N

- Zirconia tube

SEF463R

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Right bank), (P0154: Left
bank)
- COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to OV in leaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.

The ECM adjusts the injection pulse duration to achieve the ideal

Output voltage V. [v}

1] h
Rich —=— ideal ratic ——= Lean

Mixture ratio

air-fuel ratio. The ideal air-fuel ratio occurs near the radical change
from 1V to OV.

SEF288D)

CONSULT REFERENCE VALUE IN
Specification data are reference values.

DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

FR 02 SEN-Bi
FR O2 SEN-B2

o Engine: After warming up

FR 02 MNTR-B1
FR 02 MNTR-B2

0-0.3V < 0.6-1.0V

Maintaining engine speed at 2,000 rpm
LEAN < RICH
Changes mare than 5 times

during 10 seconds.

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values,

and are measured between each terminal and @ (ECM ground).

TER-

WIRE DATA
MIL%AL COLOR ITEM CONDITION (DC voltage)
0 - Approximately 1.0V
{periodically change)
Front heated oxygen sen- [Engine is running.|
50 w sor {Right bank)
51 w Front heated oxygen sen- After warming up to normal operating tempera-

sor (Left bank)

turg and engine speed is 2,000 rpm.

“SEF059V
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)
Front Heated Oxygen Sensor (High voltage)

(Front HO2S) (P0134: Right bank), (P0154: Left
oK NG bank) (Cont’d)
o aded ON BOARD DIAGNOSIS LOGIC
To judge the malfunction, the diagnosis checks that the front g
v heated oxygen sensor output is not inordinately high.
\/\/\, A
ov
SEF301U EM
Diagnostic Trouble o Check Items
Cods No. Malfunction is detected when ... (Possible Cause) LG
P0134 e An excessively high voltage from the sensor is sent to ECM. | e Harness or connectors
0142 (The sensor circuit is open or shorted.}
(Right bark) e Front heated oxygen sensor
PO154
0508
(Left bank)
CL
DIAGNOSTIC TROUBLE CODE CONFIRMATION MIT
¥ MONITOR % NO FAIL PROCEDURE
COOLAN TEMP/S 30°C NOTE:
¥ “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- AT
DURE’ has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test. [FA
1) Start engine and warm it up to normal operating tem-
perature.
RECORD i 2) Tum ignition switch “OFF” and wait at least 10 seconds.
SEF002P 3) Turn ignition switch “ON".
4) Select “DATA MONITOR” mode with CONSULT. BR

5) Restart engine and let it idle for 25 seconds.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-201. S
OR
Ggf' 1) Start engine and warm it up to normal operating tem-
perature, BS
2) Turn ignition switch “OFF” and wait at least 10 seconds.
3) Restart engine and let it idle for 25 seconds.
4) Turn ignition switch “OFF" and wait at least 10 seconds. BT
5) Restart engine and let it idle for 25 seconds.
6) Select “MODE 3" with GST.
7) If DTC is detected, go to “DIAGNOSTIC A
PROCEDURE”, EC-201.
OR :
woy 1) Start engine and warm it up to normal operating tem- g1
perature.
2) Turn ignition switch “OFF” and wait at least 10 seconds.
3) Restart engine and let it idle for 25 seconds. DX
4) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON”.
5) Perform “Diagnostic Test Mode 1l {Self-diagnostic
results)” with ECM.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-201.
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Right bank), (P0154: Left
bank) {(Cont’d)

e When using GST, “DTC Confirmation Procedure”
should be performed twice as much as when using
CONSULT or ECM (Diagnostic Test Mode II)
because GST cannot display MODE 7 (1st trip DTC)
concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode Il) is recom-
mended.
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Right bank), (P0154: Left
bank) (Cont’'d)

] EC-FRO2LH-01

LEFT BANK

IGNITION SWITCH @ﬂ
ON or START .
I s : Detectable line for DTC
: Rt memsaen © Non-detectable line for DTC
154 |BLOCK |Referto EL-POWER.
(8) WA
1
II‘IGSII J
R/B EM
LG
R/B
5
o &0
R/B
=1
FRONT
HEATED @L
OXYGEN
SENSOR JOINT
LH CONNECTOR-24 W
F28 f |

-

W.. B AT
~3
N K
A B EA
N W 4
A K ]
' N RRA
| 1
L BR
- ¥ g
k ® 1

B

IF%[TIIT%J‘I i_il ST

O2HFL 0O2SFL

o
ECM

1 1 RS
BT

Reier to last page (Foldout page).
HA

TENGD i

&v  \alsl7l8/ " g® ENEB KN ENENED b~y EL
34

11 free [ s 1a4] [10s]woe]r0r ] 108 5 IEIE 4] Eﬂ .EE&] 2
7 27]28
109 o | | n2| | 3] nefns{ns 10 O 9
MEED E Bslslaelsr
38[z9] [ac[#1

W7 |18 |19 j120] 121|122 123 )14 1shel7Tis

E HS.

MEC483C
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Right bank), (P0154: Left
bank) (Cont’d)

RIGHT BANK .
IGNITION SWITCH 7 EC-FRO2RH-01
ON or START .
| e ; Detectable line for DTC
) . 4
g 154 gEgCE:K Refer to EL-POWER. : Nen-detectable ling for DTC
(4/B)
p|
168
ILTI—I _1
R/B
R/B
i
T ED
/B
=]
FRONT
HEATED
OXYGEN
SENSOR JOINT
fiH CONNECTOR-24
[ [ (GD)
(] Lo L3
LY w 8
o~ —
~f-
| |
1 {
| i
N B 4 ¥ :
I i
| |
| |
I I
| |
] !
ST -
o H B B B
el ([Eell I
O2HFR  OZSFR ®
ECM
Ll

Refer 1o last page {Foldout page).

INE = Fi
73/ L E®

2
=i
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2
=<
AR
[s>] Liv]
W

—

o

121122 [ 128 } 12 156147 FiE el] Taofar] L4214
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mmearn B EHEREE O [26]27]28290%0] 37Tz [48[40]50]51|2[53588le[70]71] {721 |} EaoD)
[11112]13]14] 10 [33134]35]36] [s4[ss[sef57[s8[72]7a[75] 6] 72 el H.S.
18] 3 “Eelssiedlss] [r7fisk) L2
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)
Front Heated Oxygen Sensor (High voltage)

Right bank (B1) |~ " (Front HO2S) (P0134: Right bank), (P0154: Left
el ]
% Front heated oxygen W< bank) (Cont d)
_seysor RH harness connector DlAGNOSTIC PROCEDUHE
INSPECTION START @ﬂ
Loosen and retighten front heated oxygen sen- M A
SO, )
Tightening torque:
40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37 ft-lb}
SEF062V Sl
- NG [
Left bank (-B2) - CHECK INPUT SIGNAL CIRCUIT, »| Repair hamess or connectors.
1. Turn ignition switch “OFF", L@
/W 2. Disconnect corresponding frent heatad oxy-
Oil filler_cap gen sensor harness connector and ECM har-
/ ness connector.
3. Check harness continuity between ECM and
\—/ sensor terminals.
7 . Bank
C Front heated oxygen Terminals (Harness
senser LH harness - P code protector EE
connector  AD . ECM Sensor " calor}
O / PO133 50 3 RH {Black)
@) | o
\ AN PO153 51 2 LH (Blue) cL
A £ SEF083V Continuity shouid exist,
4. Check harness caontinuity between ECM or
sensor and ground.
Front HO2S MT
Terminals (HBank
armness
Pcode | ECM or
protector
sensor ground color) AT
Front HO2S harness P0133 50 cr2 ground RH {Black)
protector color P0153 51 or2 ground LH (Blue) )
Continuity should not exist. HA
If OK, check harness for short.
PO134 (-B1) Right bank: Black ¢OK RA
PO154 {-B2) Left bank: Blue NG
SEF194ws] | CHECK COMPONENT »| 1. Check front heated oxygen
(Front heated oxygen sensor). sensor harness protector
1. Turn ignition switch “"OFF". color.
T ars Tl 2. Disconnect sensor harness connector and Black: Right bank (-B1} BR
check for water. Blue: Left bank (-B2)
Hs. TS. Water should not exist. 2, Repair or replace harmess
'—J—'——I If OK, go to step 3. anc:lor connectorsdqr cont
I ECM O CONNECTOHI (:%1 5 3. Check front heated oxygen sensor. replace corresponding fron
Refer to "COMPONENT INSPECTION" on next heated oxygen sensor. ST
(RH)50 &1 (LH} page.
oK
Y . o S
. CHECK SHIELD CIRCUIT. »| Repair open circuit or short to
- 1. Turn ignition switch “OFF”, ground or short to power in
A = 2. Remove joint connector-24, harness or connectors. -
cl:@ [Q] 3. Check the following. BT
o Continuity between joint connectos terminal
and ground
SEF064V o Joint connector
(Refer to “HARNESS LAYOQUT" in EL sec- [H]@u

tion.)
Continuity should exist.
it OK, check harness for short to ground and
short to power. Then reconnect joint connector. EL

vOK

Perform “TROUBLE DIAGNOSIS FOR INTER-
MITTENT INCIDENT", EG-116. fiDi3¢

v

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Right bank), (P0154: Left

% MONITOR ¥ NoFaL [] bank) (Cont’d)
CKPSsRPM (POS) 2137rpm
MAS AIR/FL SE 1.96V COMPONENT INSPECTION
COOLAN TEMP/S 84°C
FR 02 SEN-B1 0.37V Front heated oxygen sensor
FR 02 MNTR-B1 LEAN . ) . i tem-
INJ PULSE-B1 2 Bmsec 1) Start engine and warm it up to normal operating te
A/F AL PHA-B1 101% perature.
FROZ HTR-B1 0 ON 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONI-
v TOR” mode with CONSULT, and select “FR 02
RECORD . SEN-B1 (-B2)" and “FR 02 MNTR-B1 (-B2)”.
3) Hold engine speed at 2,000 rpm under no load during
the foliowing steps.
4} Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR 02 MNTR-B1 (-B2)” in “DATA MONITOR” mode
changes from “RICH” to “LEAN" to “RICH” 5 times in
10 seconds.
5 times (cycles) are counted as shown below:
cycle | 1] 23|45
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR-B1 (-B2)”, “RICH”
L = “FR O2 MNTR-B1 (-B2}”, “LEAN”
e “FR 02 SEN-B1 (-B2)” voltage goes above 0.6V at
least once.
e “FR O2 SEN-B1 (-B2)" voltage goes below 0.35V at
least once.
e The voltage never exceeds 1.0V.
SB -
e 05 B |8
: {POS) -B1
{rpm)} Y. Maximurm
0913 2050 019 L A A | + Maximum voltage
At R 3 R R TR R R Shou 5o ovr oV
09'07 2037 0.8 2 © . Vo : at least one time.
0905 2037 018 w ey ol . -
09"03 2060 0.23 o v vt v - . + Minimum voltage
09"01 2012 0.43 g‘_ O d e R J v :Pf:ggt%i gc::?nv; 0.35V
[ GRAPH | Minirum . SEF616P
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.
OR
@ 1) Start engine and warm it up to normal operating tem-
thd ponre perature.
HS. ,g‘\ ts 2) Set voltmeter probes between ECM terminal G RH, &)
o a* s LH (sensor signal) and ground.
L_eow_Bloomecron] 3) Check the following with engine speed held at 2,000
(LH)
rpm constant under no load.

\ e Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode Il (FRONT
— HEATED OXYGEN SENSOR MONITOR).

'r‘,ﬁ C_/fé\_H I ' e The maximum voltage is over 0.6V at least one time.
’ = e The minimum voltage is below 0.35V at least one time.
SEF440W The voltage never exceeds 1.0V.
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Right bank), (P0154: Left
bank) (Cont’d)

CAUTION:

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

BA
Ei
LG
FIE
CL

MT

ST
RS
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HA
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

SYSTEM DESCRIPTION

Engine speed

Front Heated Oxygen Sensor Heater (P0135:

Right bank), (P0155: Left bank)

ECM

Front
heated oxy-

¥

Y

Camshaft position sensor

The ECM performs ON/OFF control of the front
heated oxygen sensor heaters corresponding to the

engine speed.

gen sensor
heaters

OPERATION
ted en Sensor
Engine speed rpm Front hea Eea(::‘rf
Above 3,600 (A/T models}), OFF
4,000 (M/T models)
Below 3,600 (A/T models}, ON
4,000 (M/T models)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
FR 02 HTR-B1 + Engine speed: idle ON
FR O2 HTR-B2 e Engine speed: Above 3,600 rpm (A/T models), 4,000 rpm {M/T models) OFF

ECM TERMINALS AND REFEFIE'NCE VALUE
Specification data are reference values, and are measured between each terminal and @ (ECM ground).

I\;lrlii-L WIRE ITEM CONDITION DATA
COLOR (DC voltage)
NO.
JEngine is runninﬂ
Front heated oxygen sen- Engine speed Is below 3,600 rpm (A/T mod- 0-1.0V
19 | LY sor heater (Right bank) els) or 4,000 rpm (M/T models).
121 L Front heated oxygen sen- |Engine is running_l
sor heater (Left bank) BATTERY VOLTAGE
Engine speed is above 3,600 rpm (A/T mod- (11 - 14V)
els) or 4,000 rpm (M/T models).
ON BOARD DIAGNOSIS LOGIC
Diagnostic Troubie N Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PQ135 e The current amperage in the front heated oxygen e Harness or connectors
0901 sensor heater circuit is out of the normal range. (The front heated oxygen sensor heater circuit is
(Right bank) (The improper voltage drop signal is sent to ECM open or shorted.)
PO15S through the front heated oxygen sensor heater.) e Front heated oxygen sensor heater
1001
(Left bank)
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

* MONTOR  ¥r NOFAIL [_]

CKPSsAPM (POS) 672rpm
MAS AIR/FL SE 1.28v
COOLANT TEMP/S  90°C
FR O2 SEN-B1 0.04V
FA 02 SEN-B2 0.04V
FR 02 MNTR-B1 LEAN
FR O2 MNTR-B2 LEAN
FR 02 HTR-B1 ON
FR O2 HTR-B2 ON
RECORD

SEF466W

Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF”’ and wait at least 10 seconds before conducting
the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.

1} Tum ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.

2) Start engine and run it for at least 6 seconds at idle
speed.

3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-208.

OR
& 1) Start engine and run it for at least 6 seconds at idle

speed.

2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Start engine and run it for at least 6 seconds at idle
speed.

4) Select "MODE 3” with GST.

5 If DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-208.

OR
1) Start engine and run it for at least 6 seconds in idle

condition.

2) Tum ignition switch “OFF”, wait at least 10 seconds and
then turn “QON".

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

4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-208.

e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode Il) because GST cannot display MODE 7 (ist trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode Il) is recommended.

EC-205
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

LEFT BANK

Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank) (Cont’d)

IGNITION SWITCH
ON or START

15A

ET

R/B
R/B

&2

EC-FRO2LH-01

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

BLOCK |Refer to EL-POWER.

/B
el
FRONT
HEATED
OXYGEN
SENSOR JOINT
LH CONNECTOR-24
iz [ l
1 T B L L)
1 W B
17
i |
| |
t I
N 4 \j
| |
| |
| |
I |
| i
| I
<}e I_I
. 5 E B B
[l I |
O2HFL  O2SFL ®
ECM
4l 1
Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

RIGHT BANK

IGNITION SWITCH
ON or START

Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank) (Cont’d)

FUSE
BLOCK
(J/B)

FRONT
HEATED
OXYGEN
SENSOR

frbee 5

(VTTTTTT T T T TR

2

Refer to EL-POWER.

EC-FRO2RH-01

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

— [JOINT
CONNECTOR-24

-

1

Refer to last page (Foldout page).

=P Hs.
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

Right bank (-B1) |

% o

Front heated oxyge

\/.{7\

sensor RH harness connector ¥

Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

;

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.
Disconnect corresponding front heated
oxygen senscr harness connector.
Turn ignition switch “ON”.

2.
3.
4. Check voltage between terminal @& and

NG

. | Check the foltowing.
| » Harness connectors

G}
« 15A fuse
e Harness for open or short

between front heated oxy-

PO135 {-B1) Right bank:
PC155 (-B2) Left bank: Blue

Black

SEF194WC

CHECK COMPONENT

(Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION" on
next page.

DISCONNEGT

En

-]

SEFB46P

OK

v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-118.

!

DESCONNECT

€

—

ECM  [O} CONNECTOR
{RH) 119 or 121 (LH)

&
H

S.

@&

[Q]

K
—ee—— |

DISCONNEST

‘

SEF0BSV

INSPECTION END

382

EC-208

h

ground. gen sensor and fuse
Left bank (-B2) - Voltage: Battery voltage If NG, repair harness or
W connectors.
/q Ol filler cap OK
.// E A 4
_ d CHECK GROUND CIRCUIT. NG ['Repair harness or connec-
_ 1. Turn ignition switch “OFF”. "] tors.
C Front heated oxygan 2. Disconnect ECM harness connector.
sensor LH harness - 3. Check harness continuity between termi-
connector A2 s nal and sensor.
@ /
i Bank
\ Oﬁ\ CO o code Tarminals (Hamess
\_J.L\ Lo SEFOB3V oM Sensor prg;leo%or
AH
Frant HO2S P0135 19 1 {Black)
PO155 121 1 (B'-[UHe)
Front HG2ZS harness Continuity should exist.
protector color If OK, check harness for short.
+ OK
NG

REPLACE FRONT
HEATED OXYGEN SEN-
S0R.

1. Check front heated oxy-
gen sensor harness pro-
tector color.

Black: Right bank
(-B1)
Blue: Left bank (-B2)

2. Replace malfunctioning
front heated oxygen
Sensor.




TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

Front Heated Oxygen Sensor Heater (P0135:

Right bank), (P0155: Left bank) (Cont’d)
COMPONENT INSPECTION

A Front heated oxygen sensor heater
DRCONNECT Check resistance between terminals @ and (1. @l
Resistance: 2.3 - 4.3Q at 25°C (77"!(?)
Check continuity between terminals @ and @, @ and @ .
I ' Continuity should not exist.
@ If NG, replace the front heated oxygen sensor. MA
- CAUTION:

Discard any heated oxngen sensor which has been dropped
serasow|  from a height of more than 0.5 m (19.7 in) onto a hard surface El

such as a concrete floor; use a new one.
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TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2) FOR CALIFORNIA

Heater pad Holder

T TR ———————
el 2 2
\ _“‘\\\\\\r‘\

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Right bank),
(P0157: Left bank)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas on each
bank.

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 feaner
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 SPEGIFICATION
22 82 gE:g; = Engine: After warming up rF::;ng engine from ide up to 2,000 0-03V < 0.6-1.0V

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Rear heated oxygen sen- |Engine is running |
56 (W sor (Right bank) After warming up to normal operaling tempera- | o - Approximately 1.0V
57 | W Rear healed oxygen sen- ture and rewving engine from idle up to 2,000
sor (Left bank) 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 whether the minimum voltage of the
sensor is sufficiently low during the various driving condition such
as fuel-cut.

ov
SEF304U
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PO137 « The minimum voltage from the sensor is not reached to the o Hamness or connectors
0511 specified voltage. {The sensor circuit is open.)
(Right bank) e Rear heated oxygen sensors
PO517 e Fuel pressure
0314 e Injectors
(Left bank)

384
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TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2) FOR CALIFORNIA
" Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (P0137: Right bank),
(P0157: Left bank) (Cont’d)

oenozgeneiporrl Lf | WA oz sene2 rois7l [ DIAGNOSTIC TROUBLE CODE CONFIRMATION
GONDG: INCOMPLETE GONDS. INCOMPLETE PROCEDURE _ . @l
S ||om w | | GAUTION:
BFUELSCHDL ~  1smssc || BFUELSGHDL 15msec Always drive vehicle at a safe speed.
NOTE: MA
e “COMPLETED” will appear on CONSULT screen when all

tests “COND1”, “COND2" and “COND3” are completed.

seracan| ® I “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- [5jy]

CEDURE” has been previously conducted, always turn

ignition switch “OFF” and wait at least 10 seconds before
conducting the next test. LG

TESTING CONDITION:

cozri?%s%m e cozoﬁ?mms?. d Never stop engine during this test. If the engine is stopped,
CONDS: INCOMPLETE COND. INCOMPLETE reperform this test from step 2).
MONITOR MONITOR =z=====
CKPS.RPM(POS} 1‘B?5rpm CKPSAPM{POS} 1.9751'Pm Procedure fOf COND1 ) .
BRUELSOHDL  ddmse || BRUCLSOHBL  Admase 1) Start engine and warm it up to normal operating tem-
perature. FE
2) Turn ignition switch “OFF” and wait at least 10 seconds.
3) Turn ignition switch “ON” and select "RR O2 SEN-B1
(-B2) P0137 (PO157)” of “REAR O2 SENSOR" in “DTC CL
SEF4CIW WORK SUPPORT” mode with CONSULT.
4) Touch “START™".
5) Start engine and let it idle for at least 30 seconds. BT
6) Rev engine up to 2,000 rpm 2 or 3 times quickly under
WRR o2 senet Porzll [ AR 02 sEN-B2 Po157 Il [ no load.
COND?: INGOMPLETE N, RaOMPLETE If “COMPLETED” appears on CONSULT screen, go to AT
COND3: INCOMPLETE _O_O_NEE:-II?ICOMPLETE_______ Step 10 .
MONITOR ====== MONITOR s=====:
CPSRPMPOS)  1omsmm || O RO 15T If “COMPLETED” does not appear on CONSULT
B/FUEL SCHDL 4. 4msac B/FUEL SCHOL 4 4msec screen, go to the fo"OWing Step FA
7) Drive vehicle at a speed of more than 70 km/h (43 MPH)
for 2 consecutive minutes.

8) When the following conditions are met, “TESTING” will
SEFATOW be displayed at "COND1” on the CONSULT screen.
Maintain the conditions continuously until “TESTING

changes to “COMPLETED". (It will take approximately gg

60 seconds.)
CKPS-RPM {POS): 1,400 - 2,800 rpm (A/T models)

Mo oz senrvonar ()| Moz eovee o7 [ 1,400 - 3,100 rpm (M/T models) &
SOND?. COMPLETED SOND2: COPLETED Vehicle speed: 64 - 120 km/h (40 - 75 MPH) ST
GOND3: INCOMPLETE COND3: INCOMPLETE
------- MONITOR =====x| MONITOR ==z=z=: B/FUEL SCHDL: 0.5 - 5.0 msec
T ron s aon || TR rossEn s Selector lever: Suitable position BS
BAFUEL SCHOL 1.0maec B/FUEL SCHOL 1.0msec
NOTE:
e If “TESTING” is not displayed after 5 minutes, retry
from step 2). BT
o If “COMPLETED” already appears at “COND2” on
SEF4TIW CONSULT screen before “Procedure for COND2” is
conducted, it is unnecessary to conduct step 8). HA

Procedure for COND2 )
9) While driving release accelerator pedal completely with

Wanozservst ovsr L[ WAR o2 sene2pors7 [ “OD” OFF (A/T models only) from the above condition [EL
(step 7) until INCOMPLETE” at “COND2" on CON-
COMPLETER COMPLETED SULT screen has turned to “COMPLETED”. (It will take
approximately 4 seconds.) [
NOTE:
SELF-DIAG RESULTS SELF DIAG RESULTS if “COMPLETED”’ already appears at “COND3” on CON-

SULT screen before “Procedure for COND3” is
conducted, it is unnecessary to conduct step 9).

SEF555U Procedure for COND3

EC-211 385



TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2) FOR CALIFORNIA

®
H,

S.

E

O CONNECTOR]

(RH) 56

@

or 57 (LH) 3

“ s
P O

_]_ ANy

SEF472W

386

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Right bank),
(P0157: Left bank) (Cont’d)

10) Stop vehicle and let it idle until “INCOMPLETE" of

“COND3” on CONSULT screen has turned to “COM-
PLETED”. (It wiil take a maximum of approximately 6
minutes.)

11) Make sure that “OK” is displayed after touching “SELF-

DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-215.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a tst trip DTC might not
be confirmed.

® 7
2)
3)

4)

5)

6)

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Set voltmeter probes between ECM terminals G (RH),
& (LH) (sensor signal) and ground.

Check the voltage when revving engine up to 4,000 rpm
under no load at least 10 times.

(depress and release accelerator pedal as soon as pos-
sible)

The voltage should be below 0.43V at least once
during this procedure.

If the voltage can be confirmed in step 4, step 5 is
not necessary.

Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T), D position
with “OD” OFF (A/T).

The voltage should be below 0.43V at least once
during this procedure.

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-215.

EC-212



TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2) FOR CALIFORNIA
Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Right bank),
(PO157: Left bank) (Cont’d)

LEFT BANK
IGNITION SWITCH ] - -
ON or START _ EC-RRO2LH-01 al
1 FUSE mswm : Detectable line for DTG
15A (BLOCK |Referto EL-POWER. m— : Non-detectable line for DTC
IEI (J/B) Mi A
A
|res]) ]
HiB EM
R/B
3 LG
LI_I-FST '
HiB (G
R/B
Al FE
REAR
HEATED
OXYGEN
SENSOR cL
Ea®
R W B 1/
i . =
i | AT
LA i A
] g
JOINT
CONNECTOR-24 .
(D) f
J
B
I BiR
@
R W I I I 8T
B B B
)] [ I
O2HRL O2SRL ® AS
ECM L
| 1
BT
Refer to last page (Foldout page).
FIA
ARG AR o=
T2[3
G @Y o g
[oX
101 102 [103[ 104] {108 08 ] 07108 B IE]EI 4] O EEEEIIE]EEH 2425 m.@...@m@@.@.
s [0 fw (2] [na]na]ns[ne 7 27 I (GID)]
nrfoa[me ]| [e]rae] o ]rae iE E%@Eﬁmm @4 Eﬂ.@lll- 2 P HS.
S == MEC488C
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TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2) FOR CALIFORNIA
Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Right bank),
(P0157: Left bank) (Cont’d)

RIGHT BANK
TN ST EC-RRO2RH-01
I FUSE B : Dotectatle line for DTG
15A |BLOCK [Referlo EL-POWER. s ; Non-detectable line for DTG
(J/B) .
.
I}WSSII
R/B -
R/B
El14
F37
R/B
R/B
[l
REAR
MEATED
OXYGEN
SENSOR
RH
Fa9
[ [ R [ KR
R w B
& W
i 1
| |
- fe
=1
JOINT
CONNECTOR-25
L]
?
@
R w ! B B
iforl 563 I
QO2HRR O25RR
ECM .
G J__ i |
F18 Fig
Refer to last page (Foldout page).
N
([2]314N (12N (Fag e Fio7
@G O  mormrREEEn®@

——n —
11§10z o3| 04| 1057081077 108 112[3] [4]
woofio [ T n2] [nalvalis{ e IIIEIE[E!EE [10] O s
H A A R R ) 19 -
[15]te]v7] | MEG485C
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TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2) FOR CALIFORNIA

Rear Heated Oxygen Sensor (Min. Voltage "

— Monitoring) (Rear HO2S) (P0137: Right bank),
ted ox en/ ¢

Roar estes axygen™ X \\I} / (P0157: Left bank) (Cont'd)

sensor harness connector:ﬁ‘{,& Rear heated
/| DIAGNOSTIC PROCEDURE

(Left bank)

INSPECTICN START @l
r
1. Turn ignition switch “OFF". A
2. Loosen and retighten engine ground
SCrews.
]
: o 16
CLEAR THE SELF-LEARNING DATA YesL Go to “TROUBLE DIAG-
1. Start engine and warm it up to normal "] NOSIS FOR DTC P0172,
operating temperature. PO175", EC-285.

2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR”. GL

. Run engine for at least 10 min-

utes at idle speed.

SEF539P 4

A .
. B ACTIVETEST B D Are the 1st trip DTCs P0172, MT
SELF-LEARN B1 100% P0O175 detecfted? Is it difficult
CONTROL B2 :100% to start engine?
::El{é’:ézgslzuh?ggls‘l)ﬂﬂ :::::6:::::::::: OR AT
o rpm P N .
COOLAN TEMP/S 93°C @ 2. TI:.H’n ignition swuch. OFF".
FR O2 SEN-B1 0.90V 3. Disconnect mass air flow sensor
FR 02 SEN-B2 0.90V hamess connector, and restart IFA
A/F ALPHA-B1 100% i
A/F ALPHA B2 100% and run englne for at least 3
seconds at idle speed.
| CLEAR ] 4. Stop engine and reconnect
SEF460W mass air flow sensor harness
connector.
~ 5. Make sure diagnostic trouble BR
/_\\ code No. 0102 is displayed in
" Diagnostic Test Mode 1.
Air ¢l
ir cleaner 6. Erase the diagnostic test mode ST
S sensor harness 1] (Self-diagnostic reSU'tS)
connector memory. Make sure diagnostic RS
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
I.
B
7. Run engine for at least 10 min- El)
SEFB49T utes at idle speed.
Are the 1st trip DTCs 0114, HA
0209 detected? Is it difficult to
start engine?
¢ No EL
®
74

EC-215 389



TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2) FOR CALIFORNIA

Rear HO2S

P0137 (-B1) Right bank: White

Rear HO2S harness
protector color

P0O157 (-B2) Left bank: Red

SEF184WH

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Right bank),
(P0157: Left bank) (Cont’d)

®

s

@

HS

DISCONNECT
@ )

L=

T.

|___°

(RH) 56 or

CONNECTOH

57 (LH)

IE

DISCONNECT

A&

2———~

7

SEF473W|

&
T

DISCQNNECI

1
ali

[Q]

J)

SEF474W

CHECK INPUT SIGNAL CIRCUIT.

NG

h 4

Repair harness or connec-

1. Turn ignition switch “OFF”.

2. Disconnect corresponding rear heated
oxygen sensor harness connector and
ECM harness connector.

3. Check harness continuity between ECM
terminals and sensor.

Terminals (Hz?::ss
P code ECM protector
Sensor color)
PO137 56 2 RH (White)
PO157 57 2 LM (Red)

Continuity should exist.
4. Check hamess continuity between ECM
or sensor and ground.

Terminals (HBank
arness
Pcode | gcM or ground protector
sensor color)
PO137 | 86or2 | ground | AH (White)
P0O157 57 or2 ground LH (Red)

Continuity should not exist.
If QK chack harness for short to ground
and short to power.

CK

|

tors.

390

CHECK GROUND CIRCUIT.

NG

v

Repair harness or connec-

1. Turn ignition switch “OFF”.

2. Loosen and retighten ground screws.

3. Check harness continuity batween termi-
nal @ and engine ground.
Continuity should exist.
If OK, check harness for short to ground
and shont to power,

OK

L 4

fors.

CHECK COMPONENT

NG

REPLACE REAR HEATED

(Rear heated oxygen sensor).
Refer to “COMPONENT INSPECTICN” on

next page.

OK

EC-216

OXYGEN SENSOR.

1. Check rear heated oxy-
gen sensor harness pro-
tector color.

White: Right bank
(-B1)
Red: Left bank (-B2)

2. Replace malfunctioning
rear heated oxygen sen-
sor.




TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2) FOR CALIFORNIA

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Right bank),
(P0157: Left bank) (Cont’d)

CHECK SHIELD CIRCUIT. NG [ Repair open circuit or short &l

1. Turn ignition switch “OFF". "1 to ground or short to power

2. Remove joint connector-24 or 25. in harness or connectors.

3. Check the following. A

« Continuity between joint connector termi-
nal and ground

» Joint connector =M
(Refer to “HARNESS LAYOUT" in EL
section.)

Continuity should exist.

If OK, check harness for short to ground LG

and short to power. Then reconnect joint

connsctor.

oK

L 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-118. EE

OK

L4

INSPECTION END GL

COMPONENT INSPECTION
M AcTveTesTB [ BT

Rear heated oxygen sensor
FUEL INJECTION 25%

--------------- MONITOR zzzorzzzzsczoce 1) Start engine and drive vehicle at a speed of more than AT

 CKPSYRPM (POS) 725rpm 70 km/h (43 MPH) for 2 consecutive minutes.
FR O2 SEN-B1 0.84v 2) Stop vehicle with engine running.

PR Oz Sen-82 0.94v Select “FUEL INJECTION” in “ACTIVE TEST" mode, _,

RR 02 SEN-B1 0.94V 3) M
RR O2 SEN-B2 0.84v and select “RR 02 SEN-B1 (-B2)” as the monitor item

with CONSULT.
4) Check “RR O2 SEN-B1 (-B2)” at idle speed when .,

M uP |[DOWN][Qd] adjusting “FUEL INJECTION” to £25%.

SEF47SW “RR 02 SEN-B1 (-B2)” should be above 0.48V at
least once when the “FUEL INJECTION” is +25%. BR

o) ComEeT G: “RR 02 SEN-B1 (-B2)” should be below 0.43V at

HS. ‘w least once when the “FUEL INJECTION” is —25%.

— CAUTION: &T

[__Ecm [ connecToR|| Discard any heated oxygen sensor which has been

(RH) 56 or 57 (LH) 3 dropped from a height of more than 0.5 m (19.7 in} onto
2/4 a hard surface such as a concrete floor; use a new one. RS

1= =3
Lk ——— OR —

- 5 o @ 1) Start engine and drive vehicle at a speed of more than
@ 0; | cf\ | 70 km/h (43 MPH) for 2 consecutive minutes. BT
2) Stop vehicle with engine running. :

= SEF472W 3) Set voltmeter probes between ECM terminals G8 (RH),
@& {LH) (sensor signal) and ground. 8,

4) Check the voltage when racing up to 4,000 rpm undey
no load at least 10 times.
(depress and release accelerator pedal as soon as pos- gL
sible)
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is not D}
necessary.

EC-217 391



TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2) FOR CALIFORNIA
Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Right bank),
(P0157: Left bank) (Cont’d)

5) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T}, D position
with “OD” OFF (A/T).

The voltage should be below 0.43V at least once.

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,

[« 3 QW
o
28
O
§§ . The voltage should be above
w ™ § @ > 0.48VY at least one time.
- a
Zo9, 192
2% &%
o2 5 w
e o
Ea® o & The voltage should be below
5 g§ % - e L S 0.43V at least. one time.
Co T SEF127T

392 EC-218



TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2) FOR CALIFORNIA

Heater pad Hotder

oa

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Right bank),
(P0158: Left bank)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas on each
bank.

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.

MONITCR ITEM CONDITION SPECIFICATION
22 gg gE:g; « Engine: After warming up :::nwmg engine from idle up to 2,000 0-03V < 0.6- 1.0V

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

TER-
WIRE DATA
Rear heated oxygen sen- | |ENgine is running. |
56 w sor (Right bank) | After warming up to normal operating tempera- | g - Approximately 1.0V
57 w Rear heated oxygen sen- ture and revving engine from idle up to 2,000
sor (Left bank) rpm.

SEF303U

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 whether the maximum voltage of the
sensor is sufficiently high during the various driving condition such
as fuel-cut.

Dlagg%sdt;cr:crfuble M_alfunction is detected when ... ( PS;?E;'S:;SSE)
P0138 (-B1) e The maximum voltage from the sensor is not reached to the | # Hamess or connectors
0510 specified voltage. (The sensor circuit is open or shorted.)
(Right bank) & Rear heated oxygen sensor
P0O158 (-B2) » Fuel pressure
0313 s Injectors
(Left bank) e Intake air leaks

EC-219

MA
EM
LG

FE

CL

BT

AT

FA

BR

ST

RS

BT

RA

EL
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TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2) FOR CALIFORNIA

W AR Oz SEN-B1 Pa13e
COND+: DUT OF COND
GONDZ: INCOMPLETE
CONDZ: INCOMPLETE

B Rroz2 sensz Pnss il [
CONDT: GUT OF GOND
COND2: INCOMPLETE
COND3: INCOMPLETE
MONITOR

======' MONITOR ==
CKPS-RPM{POS) &72rpm
THATL POS SEN 4BV

B/FUEL BCHDL 1.5imsec

CKPS-RPM{POS)
THRIL POS SEN
B/FUEL SCHOL

&72rpm
D46V
1.5msec

SEF476W

B RR G2 SEN-B1 Potaa @l [

LMo il TESTING

COND2: INCOMPLETE

COND3: INCCMPLETE
===z=z: MONITOR ======:

CKPS-RFM{PDS} 1975rpm

THRTL POS SEN 1.10v

B/FUEL SCHDL 44msec

M RR 02 SEN-82 Poiss B [

COND1: G

CONDZ: INCOMPLETE

GOND3: INCOMPLETE
====== MONITOR ======:

CKPS.APM(POS) 1975rom

THRTL POCS SEN 1.10v

BIFUEL SCHDL 4.dmsec

SEF477W

B RR o2 SEN-B1 Fo135 il [
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

W AR o2 sENB2Po1se B [
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

s=====! MONITOR
CKPS.RPM{POS)
THRTL POS BEN
BFUEL SCHDL

1975rpm
1.0V
4.4Amsec

MCNITOR =
CKPS-RPM{POS) 1975rpm
THATL POS SEN
B/FUEL SCHDL

SEF478W

W RRO2 SENE1 Fo1zs ll ]
GOND1: COMPLETED
CONDZ: COMPLETED
CONDS: INCOMPLETE

W RRO2sENB2 PO1SE I [
COND?: COMPLETED
GOND2: COMPLETED
GONDS3; INCOMPLETE

======: MONITOR MONITOR
CKPS-RPM{POS) 1080rpm CKPS-RPM{POS) 1050rpm
THRTL POS BEN 051V THRTL POS SEN a5V
B/FUEL SCHDL 1.0maac BFUEL SCHDL 1.0msec

SEF479W

B RR Oz SEN-BY 0138 Il []

COMPLETED

8 RA o2 sEN-B2 Po1ss ll [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF559U

394

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Right bank),
(P0158: Left bank) (Cont’d)

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3” are completed.

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 10 seconds before
conducting the next test.

TESTING CONDITION:

Never stop engine during this test. If the engine is stopped,

reperform this test from step 2).

2)
3)

7)

Procedure for COND1 .
1) Start engine and warm it up to normal operating tem-

perature.

Turn ignition switch “OFF” and wait at least 10 seconds.

Turn ignition switch “ON” and select “RR O2 SEN-B1

(-B2) P0138 (P0158)” of “RR 02 SENSOR” in “DTC

WORK SUPPORT” mode with CONSULT.

Touch “START".

Start engine and let it idle for at least 30 seconds.

Rev engine to 2,000 rpm 2 or 3 times quickly under no

load.

If “COMPLETED” appears on CONSULT screen, go to

step 10).

If “COMPLETED” does not appear on CONSULT

screen, go to the following step.

Drive vehicle at a speed of more than 70 km/h (43 MPH}

for 2 consecutive minutes.

When the following conditions are met, “TESTING” will

be displayed at “COND1” on the CONSULT screen.

Maintain the conditions continuously until “TESTING”

changes to “COMPLETED”. (It will take approximately

60 seconds.)

CKPS RPM (POS): 1,400 - 2,800 rpm (A/T models)
1,400 - 3,100 rpm (M/T models)

Vehicle speed: 64 - 120 km/h (40 - 75 MPH)

B/FUEL SCHDL: 0.5 - 5.0 msec

Selector lever: Suitable position

NOTE:

if “TESTING” is not displayed after 5 minutes, retry
from step 2).

If “COMPLETED” already appears at “COND2” on
CONSULT screen before “Procedure for COND2" is
conducted, it is unnecessary to conduct step 9).

Procedure for COND2 _
9) While driving, release accelerator pedal completely with

“QD” OFF (A/T models only) from the above condition
[step 7] untit “INCOMPLETE” at “COND2” on CON-
SULT screen is turned to “COMPLETED”. (It wilt take
approximately 4 seconds.)

NOTE:

If “COMPLETED” is already appears at “COND3” on
CONSULT screen before “Procedure for COND3" is
conducted, it is unnecessary to conduct step 9).

Procedure for COND3

EC-220



TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2) FOR CALIFORNIA

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Right bank),
(P0158: Left bank) (Cont’d)

10) Stop vehicle and let it idle untili “INCOMPLETE” of
“COND3” on CONSULT screen has turned to “COM-
PLETED". (it will take maximum of approximately 6 Gl
minutes.)

11) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG- [MA
NOSTIC PROCEDURE”, EC-224.

EM
CONNECT OR
. “ OVERALL FUNCTION CHECK LG
Use this procedure to check the overall function of the rear heated

oxygen sensor circuit. During this check, a 1st trip DTC might not

EC To CONNECTOR .
| l J be confirmed.

(RH) 56 or 57 (LH) 2:/4 @ 1) Start engine and drive vehicle at a speed of more than
H 25 70 km/h (43 MPH) for 2 consecutive minutes.
o ;s 2) Stop vehicle with engine running. e
@i’ @ O fé\_ 3) Set voltmeter probes between ECM terminals &8 (RH),
G H @ (LH) {sensor signal} and ground. el

= SEF47OW 4) Check the voltage when revving engine up to 4,000 rpm

under no load at least 10 times.
(depress and release accelerator pedal as soon as pos- MT

sible)
The voltage should be above 0.48V at [east once
during this procedure. AT

if the voltage can be confirmed in step 4, step 5 is
not necessary.

5) Keep vehicle at idling for 10 minutes, then check the EA
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T), D position
with “OD” OFF (A/T). =
The voltage should be above 0.48V at least once

during this procedure.
6) If NG, go to “DIAGNOSTIC PROCEDURE", EC-224. g

ST
RS
BT
HA
EL

DX
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TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2) FOR CALIFORNIA
- Rear Heated Oxygen Sensor (Max. Voitage
Monitoring) (Rear HO2S) (P0138: Right bank),
(P0158: Left bank) (Cont’d)

LEFT BANK
IGNITION SWITCH ] . -
ON or START EC-RRO2LH-01
1 FUSE m : Detectable line for DTC
156A |BLOCK |Referto EL-POWER. m— ; Non-detectable line for DTC
/8)
;
S]]
F‘iB .
R/B
=2
Fa7
HiB D)
R/B
igal
REAR
HEATED
OXYGEN
SENSOR
LH
23 N
R W B
R __ KN
I |
| |
g ke
Il
JOINT
CONNECTOR-24
[5H]
?
o
[_l_lﬂ ] ! B B
fs]l  [[E70l |
O2HRL O2SRL
ECM ®
1 1
F18 Fi19
Refer to last page (Foldout page).
]
il S EIEA (]2
S @O @

EV
~dW s,

MEC488C

13
N8 jref120] [121]122|123 |12 [lizlial g

15]16{17]18

-

101 [1c2 [103 10| | 105] 106]107 | 108 1]2]3] [4]
[wo | ina| [afe[vs[s| (2187 18]9]
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TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2) FOR CALIFORNIA
Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Right bank),
(P0158: Left bank) (Cont’d)

RIGHT BANK
IGNITION SWITCH ] - -
ON or START EC-RRO2RH-01 @l
] FUSE P : Datectable line for DTC
15A [BLOCK [Refer to EL-PFOWER. e | Non-detectable fine for DTC
(J/B) IM]A
i
[Liss])
.
RiB ERM
R/B LG
|i|
LIJ.FS?
RiB @D
R/B o=
Il
REAR
OXVGEN :
SENSOR GL
RH
o 2 2 M7
/ W B
o N -
T--1 AT
| 1
& il K
(BA
' =1
EONNECTOR 25
Gn)
)
i‘ BR
@
| M o
R 4 B B B
[For]l__Ir5s]l I . as
O2HRR 02SRR ®
ECM
F101 J__ | -
Fi8 F19
Refer to last page (Foldout paga). ﬂ{l A
[N
(121314 (F37) AAYED)
GLelrE)'S DY OrrrEkEreEE Y EL
Dy d
1 .
0 K ) R A A K 112]3 ez B3l [za]z] _ [alsleler] [eale]es
e[ o[ 15 112 [tia] e [is [ 16 BEEE O 26]27[28129]30] 17755 | [984el50l51]52]53]eefesf7o] 71 Fiof
e[ s [ 10| [or[rz2]ves e IIIIE]IE galaal3slaplerl [t [sdlsslaelorlsslrs|relrolrel o] [| &Y HS.
el L] sl [l Seletele paps) [ | o
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TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2) FOR CALIFORNIA

Rear Heated Oxygen Sensor (Max. Voltallage 0
—— © Monitoring) (Rear HO2S) (P0138: Right bank),
ot e 25\ N2, /| (P0158: Left bank) (Cont'd)

sensor harness connector:::,;y@ Rear heated
DIAGNOSTIC PROCEDURE
INSPECTION START

oxygen sensor /

h 4

1. Turn ignition switch “OFF”,

2. Loosen and retighten engine ground
SCIEWS.

SEF467W

r

collector

/
K Intake msinifold

CLEAR THE SELF-LEARNING DATA Yes | Go to “TROUBLE DIAG-
1. Start engine and warm it up to normal NOQSIS FOR DTC P0171,
operating temperature. P0174", EC-279.

Y

2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching

SEF539P “CLEAR™.

4. Run engine for at least 10 min-

:
utes at idle speed.
SELF L.EA;?\JTNE TESTB1I 100°/|:| Ara the 1st trip DTCs PO171,
- . b 2 e it difhi
CONTROL B2 100% PO174 detec.ted. Is it difficuit
czzzzzzzzzzzzzz MONITOR zozozzzzzoooooo to start englne?
CKPSsRPM (POS) Orpm OR
COOLAN TEMP/S g93°C PR b i "
FR O SEN-B1 0.90V @ 2. Tum ignition swﬂch. OFF”,
FR O2 SEN-B2 0.90V 3. Disconnect mass air flow sensor
A/F ALPHA-B1 100% hamess connector, and restart
A/F ALPHA-B2 [ 100% and run engine for at least 3
[ CLEAR ] seconds at idle speed.
SEF460W 4. Stop engine and reconnect
= mass air flow sensor harness
connector.
~

5. Make sure diagnostic trouble
code No. 0102 is displayed in

ir cleaner Al | M AN Diagnostic Test Mode 11
ass alr Tow 6. Erase the diagnostic test mode

{sensor harness
Il (Self-diagnostic results}

memoty. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Made
1.

7. Run engine for at least 10 min-
utes at idle speed.
Are the 1st trip DTCs 0115,
0210 detected? Is it difficuli to
start engine?

lNo
®

398 EC-224



TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2) FOR CALIFORNIA

Rear Heated Oxygen Sensor (Max. Voltage

o Monitoring) (Rear HO2S) (P0138: Right bank),
s (P0158: Left bank) (Cont’'d)
¥ A ® .
B :
Rear HO2
ororactor oo %S | CHECK INPUT SIGNAL CIRCUIT, NG [Tepair hamess of connee- | G
1. Turn ignition switch “OFF"”. 71 tors.
2. Disconnect rear heated oxygen sensor
harness connector and E harness M A
E%"”icﬁor' inuity b ECM
P0138 (-B1) Right bank: White 3 terr?:i:nais? g‘ﬁ;@gﬁgg‘{‘ uity between
PO158 (-B2) Left bank: Red
SEF194W Terminals (lerar?gss )
P code protector

&

DISCONNECT Ry DISCONNECT ECM Sensor color)
Hs. GED 18, E} P0138 56 2 RH (White) | _ LG

T P0158 57 2 LH {Red)
[ Ecv lofconnecTorl]| 27
Continuity should exist.

(RH) 56 or 57 (LH} EXN
4. Check harness continuity between ECM
or sensor and ground.

@ Terminals Bank FE
Pcode [ ECM or j g-rfgtl:ct:atg?
@ 1 sensor | 9roun color)
2S PO138 56 or 2 ground | RH (White) @L
SEF47aw| ( PD158 57 or2 ground LH {Red)

Continuity shouid not exist.
if OK, check hamess for short to ground MT
and short to power.

&“ﬁ @ JFOK

CHECK GROUND CIRCUIT. Repair harness or connec-
1. Turn ignition switch “OFF”. tors.

2. Loosen and retighten ground screws.
3. Check harnass continuity between termi- 5
- ]

nal @ and engine ground.
Continuity should exist.
1If OK, check harness for short to ground

£

NG

Y

and shoit to power, BA

SEF474W ¥ OK

A

GHECK COMPONENT (Rear heated oxy- | . | REPLAGE REAR HEATED

H\Ien sensor). Refer to “COMPONENT OXYGEN SENSOR. BE
SPECTION" on next page. 1. Check rear heated oxy-
en sensor harness pro-
oK White Cclg\lpr'm bank (-B1)
ite: Ri ank (- Gy
Red: Left bank {_—Bé_) ST

2. Replace malfunctioning
rear heated oxygen sen-

Sor. RS

CHECK SHIELD CIRCUIT. Repair open circuit or short

1. Turn ignition switch “OFF". to ground or short to power

2. Remove joint connector-24 or 25, in harness or connectors. BT

3. Check the following.

« Continuity between joint connector termi-
nal and ground

» Joint connector . BA
{Refer to “HARNESS LAYOUT” in EL
section.) .

Continuity should exist.

If OK, check harness tor short to ground EL

and short to power. Then reconnect joint

connector.

'

NG

¥

¥ OK B

Pettorm “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-116.

v

| INSPECTION END

EC-225 3%



TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2) FOR CALIFORNIA

B AacTvetEsTH O
FUEL INJECTION 25%

zzzzizzzzzzzzzs MONITOR zzzzzzzzzzzzzz:s:
CKPS3*RPM (PCS) 725rpm
FR Q2 SEN-81 0.84V
FR O2 SEN-B2 0.94V
RR 02 SEN-B1 0.94V
AR 02 SEN-B2 0.84V

N up_|[DowN|[Qd]

SEF475W

A € &

(RH) 56 or 57 (LH) 3
i
&

=) B

SEF472W|

aN
45 Tl
ih

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Right bank),
(P0158: Left bank) (Cont’d)

COMPONENT INSPECTION
Rear heated oxygen sensor

‘1) Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH}) for 2 consecutive seconds.

2) Stop vehicle with engine running.

3) Select “FUEL INJECTION" in “ACTIVE TEST” mode,
and select “RR O2 SEN-B1 (-B2)” as the monitor item
with CONSULT.

4} Check “RR 02 SEN-B1 (-B2)” at idle speed when
adjusting “FUEL INJECTION” to +25%.

“AR 02 SEN-B1 (-B2)” should be above 0.48V at
least once when the “FUEL INJECTION” is +25%.
“RR 02 SEN-B1 (-B2)” should be below 0.43V at
least once when the “FUEL INJECTION” is -25%.

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.

OR

@ 1) Start engine and drive vehicle at a speed of more than

70 km/h (43 MPH) for 2 consecutive seconds.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminals &8 (RH),
& (LH) {sensor signal) and ground.

4) Check the voltage when racing up to 4,000 rpm under
no load at'least 10 times.
(depress and release accelerator pedal as soon as pos-
sible)
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is not
necessary.

5) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH} in 3rd gear position (M/T), D position
with “OD” QFF {A/T).

The voltage should be below 0.43V at least once.

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.

SYST: ENGINE

[ »
o
-
o W
e
e
o T4
%x T+
o, Do
Q z o
.o W x
oL @
2w
lu_J‘“ Co
Lo« . S A ——
0o Ioo

’ } The voltage should be below

The voltags should be above
0.48V at least one time.

0.43V at least onhe time.

SEF127T

400
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TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 {(-B2) FOR CALIFORNIA

i A ANR N,

A N WA

© Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Right bank),
(P0159: Left bank)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas on left and
right bank.

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 each 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
- 0.6 - 1.0V
AR 02 SEN-B2 Rewving engine from idle up to 2,000 0-03V <

AR 02 MNTR.B1 e Engine: After warming up

RR 02 MNTR-B2

pm LEAN <> RICH

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

TER- 3
Mll‘ll\gfo COLOR ITEM CONDITION (DC voltage)
Rear heated oxygen sen- |Engine is running. |
58 sor (Right bank After warming up to normal operating tempera- | O - Approximately 1.0V

w
57 w Rear heated oxygen sen-
sor {Left bank)

ture and revving engine from idle up o 2,000
rpm.

ON BOARD DIAGNQSIS LOGIC
The rear heated oxygen sensor has a much longer switching time

oK NG between rich and lean than the front heated oxygen sensor. The

v oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the maifunctions of rear heated
oxygen sensor, ECM monitors whether the switching response of
the sensors voltage is faster than specified during the various
driving condition such as fuel-cut.

ov

SEF302U
Diagnostc oouele Malfunction is detected when ... ( Pg:s‘?;:;'?:; 0

PO139 ® |t takes more time for the sensor to respond bstween rich and lean e Harness or connectors

0707 than the specified time. (The sensor circuit is open or shorted.)

(Right bank) o Rear heated oxygen sensor

PO159 « Fuel pressure

0708 » Injectors

{Left bank) ¢ Intake air loaks

EC-227
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TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2) FOR CALIFORNIA

M RR oz sen-B1 Potze ll [
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

M RrR Oz SEN-B2 Po159 B []
GOND1 : OLIT OF COND
CONDZ: INCOMPLETE
COND: INCOMPLETE

======: MONITOR ==
CKPS-RPM(POS) 825rpm
THRTL POS SEN 0.48V
B/FUEL SCHDL 1.5mset

B/FUEL SCHDL

MONITOR
CKPS-RPM{POS)
THATL POS SEN

825rpm
0.48vV
1.5msec

SEF480W

N RRO2SEN-B1Fo1za B [
cowo:: I
COND2: INCOMPLETE
CONDS: INGOMPLETE

B AR o2 SEn-B2 Poi1so Bl [
e g TESTING]
COND2: INCOMPLETE
COND3: INCOMPLETE

====== MONTOR

MONITOR

CKPS:APM{POS)
THRTL PGS SEN
B/FUEL SCHOL

1975ipm
140V
4.4msac

CKPS-RPM{POS}
THRTL POS SEN
B/FUEL SCHOL

1975rpm
110V
4.4mssc

SEF481W

M RR 02 SEN-B1 Foras ll []
GOND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

B RR 02 SEN-B2 Po159 Il ]
COND1: COMPLETED
COND2: INCOMPLETE
GONDE: INGOMPLETE

MONITOR ======|

MONITOR
CKPS APM{POS)
THRTL POS SEN
B/FUEL SCHOL

1975rpm
110V
4 4msec

CKPS.APM{POS}
THHATL POS SEN
B/FUEL SCHOL

1875mpm
1.10%
4. 4msec

SEF482W

W RA Oz SEN-B1 Pasao M ]
COND!: COMPLETED
COND2: COMPLETED
GONDS: INCOMPLETE

======: MONITCR

B RA 02 sEN-B2Patse M [
CQOND1: COMPLETED
COND2: COMPLETED
CONDS; INCOMPLETE
MONITOR ======!

CKPS-APM{POS)
THRTL POS SEN
B/FUEL SCHDL

1050rpm
051V
1.0msac

CKPS-RPM{POS)
THATL POS SEN
B/FUEL SCHDL

SEF483W

M RR 02 SEN-B1 Porsol [

COMPLETED

8 AR oz seN-R2 Poise Il []

COMPLETED

SELF-DIAG RESLLTS

SELF-DIAG RESULTS

SEF565U

402

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Right bank),
(P0159: Left bank) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

¢ “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3"” are completed.

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 10 seconds before
conducting the next test.

TESTING CONDITION:

Never stop engine during this test. If the engine is stopped,

reperform this test from step 2).

Procedure for COND1

1)

2)
3)

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 10 seconds.
Turn ignition switch “ON” and select “RR 02 SEN-B1
(-B2) P0139 (P0159)” of “REAR 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

Touch “START".

Start engine and let it idle for at least 30 seconds.

Rev engine up to 2,000 rpm 2 or 3 times quickly under

no load.

If “COMPLETED” appears on CONSULT screen, go to

the following step.

Drive vehicle at a speed of more than 70 km/h (43 MPH)

for 2 consecutive minutes.

When the following conditions are met, “TESTING” will

be displayed at “COND1” on the CONSULT screen.

Maintain the conditions continuously untit “TESTING”

changes to “COMPLETED”. (It will take approximately

60 seconds.)

CKPS .RPM (POS): 1,400 - 2,800 rpm (A/T models)
1,400 - 3,100 rpm (M/T models)

Vehicle speed: 64 - 120 knvh (40 - 75 MPH)

B/FUEL SCHDL: 0.5 - 5.0 msec

Selector lever: Suitable position

NOTE:

If “TESTING” is not displayed after 5 minutes, retry
from step 2).

If “COMPLETED" already appears at “COND2” on
CONSULT screen before “Procedure for COND2” is
conducted, it is unnecessary to conduct step 9).

Procedure for COND2 _
9) While driving, release accelerator pedal completely with

“OD" OFF (A/T models only) from the above condition
[step 7)] until “INCOMPLETE” at “COND2" on CON-
SULT screen has turned to “COMPLETED”. (It will take
approximately 4 seconds.)

NOTE:
If “COMPLETED"” already appears at “COND3”’ on CON-

SULT screen before

“Procedure for COND3” is

conducted, it is unnecessary to conduct step 9).
Procedure for COND3

EC-228



TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2) FOR CALIFORNIA

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Right bank),
(P0159: Left bank) (Cont’d)

10) Stop vehicle and let it idle until “INCOMPLETE" of
“COND3"” on CONSULT screen has turned to “COM-
PLETED”. (it will take a maximum of approximately 6
minutes.)

11) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS".

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-232.

OR
“EEj OVERALL FUNCTION CHECK
2 i Use this procedure to check the overal! function of the rear heated
Ecw Hoonnsmonll oxygen sensor circuit. During this check, a 1st trip DTC might not
(RH) 56 or 57 (LH) 3 be confirmed. . . .
R @ 1) Start engine and drive vehicle at a speed of more than
i/ 2’_5 70 kmv/h (43 MPH) for 2 consecutive seconds.
o s 2) Stop vehicle with engine running.
® & A 3) Set voltmeter probes between ECM terminals & (RH),
79 c H @& (LH) (sensor signal) and ground.

Check the voltage when racing up to 4,000 rpm under

= SEF472W] 4) /
no load at least 10 times.

(depress and release accelerator pedal as soon as pos-
sible)

The voltage should be changed at more than 0.06V
for 1 second during this procedure.

If the voltage can be confirmed in step 4, step 5 is
not necessary.

5) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH} in 3rd gear position (M/T), D position
with “OD”" OFF (A/T).

The voltage should be changed at more than 0.06V
for 1 second during this procedure.

6) If NG, go to “DIAGNOSTIC PROCEDURE", EC-232.

EC-229
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TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2) FOR CALIFORNIA

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Right bank),
(P0159: Left bank) (Cont’d)

LEFT BANK
* ['animon swirer ] - -
ON or START EC-RRO2LH-01
1 FUSE mmmmm : Detectable line for DTC
% 15A ?JIFS)CK Reler 1o EL-POWER. — ; Non-detectable line for DTG
:
]
R/B -
R/B
LI_I.FST
i G
A/B
” 4 |I
REAR
HEATED
OXYGEN
SENSOR
LH
[ [ [ R |
R W B
rA __ KN
| |
| |
A I N
(KR
JOINT
CONNECTOR-24
Ll
'i
i ] ! B B
Ife) e I
OZHRL O2SAL ®
ECM
1 1
Fi18 F19
Refer to last page (Foldout page).
FEIEIEN 12N S
112 {3143 (F57) 48 F108
GEr® GO mhrmmc
—
o1 102] 108 104] [105] 108107 b108 11213 20]21]22 24|25 44]45{46]47] |p4]es]e6
wo[nolm o [ms[nafvs[we| [Bl17IBI] [7p) O 26f27]2829130] 57135 [48l4alsals[selss[esfee]rol F10i
' [11T12[13014] [33]24]35]36{ 37| c4[55]56]57]58]73]74] 75 76 Gy H.S.
arfus{ o] [m]wfml] “Fepere 13 : e Teolar] L4214] “sTeoleiTeeled] TrreTes E
MEC488C
404 EC-230



- TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2) FOR CALIFORNIA

| Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Right bank),
(P0159: Left bank) (Cont’d)

RIGHT BANK
IGNITION SWITCH ] . -
ON or START EC-RRO2RH-01 @l
I FUSE mam : Detectable line for DTG
154 |BLOCK [Refer to EL-POWER. e : Non-dletectatlle ling for DTG MA
(J/B)
5
]
R/B - EM
RiB LG
ET4 :
Far
HiB
/B
Il
REAR
OXYGEN
SENSOR GL
RH
F4g
L_L_ll__ﬂ [N E MIT
R W B
T--1 AT
I |
{--feo
EA
2T
CONNECTOR-25
)
(]
Ii BR
H m | ST
g w ! B B
e IrsEl l BS
OZHRR 02SRA
EGM ®
G | 1
— — T
Refer to last page (Foldout page). HA
[N
rlE EIEAY (S 7125 g
o) G e E EL
IBX
——. 1
wi[102]waw0a] [05] 508107 ] 108 1]2]3 olilze] [23] [2al2s
oo [ 2| [wafne]vs || LELEE7LBI9] 10} O 2612712820130 3775
wlne[velm| [efelm]w] il 19] elelsalar] Fovs i
15116} 17] 18] 28] 3a} MEC489C
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TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2) FOR CALIFORNIA

Rear Heated Oxygen Sensor (Response 9
> Monitoring) (Rear HO2S) (P0139: Right bank),
- Rear heated oxygen™ ¢

rearbeass g™ X \NEV” /| (p0159; Left bank) (Cont'd)

sensor harnass connectar st
L

Rear heated

oxygensensor /|  DIAGNOSTIC PROCEDURE
INSPECTION START

Y

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground

SCrews.
SEF467W
Engine groun
Ly o / / / Inta/ke manifold

! Kcollector 4
— o CLEAR THE SELF-LEARNING DATA Yes | Go to “TROUBLE DIAG-
: D) 1. Start engine and warm it up to normal "| NOSIS FOR DTC PO171,
=Y operating temperature. PO174 or PO172, PO1757,

2. Select “SELF-LEARNING EC-279, 285.
CONT” in “ACTIVE TEST"

mode with CONSULT.

3. Clear the self-lsarning control
coefiicient by touching

SEF539P “CLEAR™.

4. Run engine for at least 10 min-

:
utes at idle speed.
ACTIVE TEST
SELF :E ARN B1. 100:,? Are the 1st trip DTCs PO171,
- . o
CONTROL B2 :100% PO174 or P01-72,P91 75
srzzzzzzzzzozzz MONITOR zozzzoozozzzzoz detected? Is it difficult to start
CKPSsRPM (POS) orpm angine?
COQLAN TEMP/S a93°C OR
FR Q2 SEN-B1 0.80V - .
FR 02 SEN-B2 0.90V @ 2. Turn ignition switch “OFF”.
A/F ALPHA-B1 100% 3. Disconnect mass air flow sensor
AF ALPHA-B2 [ 100% harness connector, and restart
| CLEAR _l and run engine for at least 3
SEF460W| seconds at idle speed.

4. Stop engine and reconnect
mass air flow senscr harness

\ connector.
TN [ 5. Make sure diagnostic trouble
Alr cleaner _ code No. 0102 is displayed in
\ Isensor harness Diagnostic Test Mode II.
= 6. Erase the diagnostic test mode
Il (Self-diagnostic results}

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

7. Run engine for at least 10 min-
utes at idle speed.
Are the 1st trip DTCs 0115,
0210 or 0114, 0209 defected?
Is it difficult to start engine?

lNo
®

SEF649T
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TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2) FOR CALIFORNIA

Rear HO2S

Rear HO2S harness
protector color

PC139 (-B1) Right bank: White
P0158 (-B2) Left bank: Red

SEF194WK

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Right bank),
(P0159: Left bank) (Cont’d)

" A€ RHME

[ Ecm |0|00NNECTon]| éji’\j———

(RH) 56 or 57 (LH)

[Q]

@
. NG o G
CHECK INPUT SIGNAL CIRCUIT. Repair hamess or connec-
1. Disconnect rear heated oxygen sensor 7] tors.
hamess connector and ECM harness
connector. A
2. Check hamess continuity between ECM
and sensor terminals.
Terminals Bank =l
Pcode (Harness
ECM Sensor protector
colar)
PO139 66 z RH (Whita) LG
PO159 57 2 LH (Red)

Continuity should exist.
3. Check harness continuity between ECM
or sensor and ground.

Terminals (HBank
nd P code ECM or atrnelss
@ ] sensor ground pl;?oﬁ)cr)or
= ) P0139 56 or2 ground RH (White} @ﬂ:
SEra7awl|| PO159 57 or2 ground LH (Red)
Continuity should not exist.
If OK, check harness for short to ground MT
and short to power.
E DISCOMNECT @
OK
A€ ‘, o
@ CHECK GROUND CIRCUIT. NG .| Repair harness or connec-
Check harness continuity between terminal "1 tors.
and engine ground.
Continuity should exist. FA
@ If OK, check harness for short to ground
‘ o and short to power.
= ¥ OK
SEF474W| | CHECK COMPONENT NG REPLACE REAR HEATED

glear heated ox;gen sensor).
gfer to “COMPONENT INSPECTION” on
next page.

OK

A J

h 4

OXYGEN SENSOR.

1. Check rear heated oxy- BE
gen sensor harness pro-
tector color.
White: Right bank (-B1)
Red: Left nk (-32) %T

2. Replace malfunctioning ®
rear heated oxygen sen-
sor.

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF".

2. Remove joint connector-24 or 25.

3. Check the following.

o Continuity between joint connector termi-
nal and ground

» Joint connector
(Refer to “"HARNESS LAYQUT” in EL
section.)

Continuity should exist.

If OK, check harness for short to ground

and short to power. Then reconnect joint

connector.

NG Repair open circuit or short

Y

3 OK

Parform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

¥ OK

INSPECTION END

EC-233

to ground or short to power
in harness or connectors.

([

407



TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2) FOR CALIFORNIA

B AacrvetesTB O
FUEL INJECTION  25%

czzizzzzzzzzzz: MONITOR zzzzzzozzosossss
CKPSRPM (POS) 725rpm
FR O2 SEN-B1 0.84V
FR 02 SEN-B2 0.94V
RR O2 SEN-B1 0.94V
AR O2 SEN-B2 0.84Y

M [ _uP_|[DOWN][Qd]

SEF475W

—

ECM Iol CONNECTOR ||

(RH) 56 or 57 (LH)

"ﬁ o of

3

2:‘,\“.'.?
i /;‘:5
g ‘5
C*@\\ H

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Right bank),
(P0159: Left bank) (Cont’d)

COMPONENT INSPECTION
Rear heated oxygen sensor

1)

2)
3)

Start engine and drive vehicle at a speed of more than
70 km/h {43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Select “FUEL INJECTION” in “ACTIVE TEST" mode,
and select "RR O2 SEN-B1 (-B2)” as the monitor item
with CONSULT.

4) Check “RR 02 SEN-B1 (-B2)" at idle speed when
adjusting “FUEL INJECTION" to £25%.
“RR 02 SEN-B1 (-B2)” should be above 0.48V at
least once when the “FUEL INJECTION” is +25%.
“RR 02 SEN-B1 (-B2)” should be below 0.43V at
least once when the “FUEL INJECTION” is -25%.
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.

1)

OR
Start engine and drive vehicle at a speed of more than

= SEFa72W| @ ;
70 km/h (43 MPH) for 2 consecutive minutes.
2) Stop vehicle with engine running.
3) Set voltmeter probes betweenn ECM terminais 8 (RH),
@& (LH) (sensor signal} and ground.
4) Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.
(depress and release accelerator pedal as soon as pos-
sible)
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is not
necessary.
5) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
kmvh (50 MPH) in 3rd gear position (M/T), D position
with “OD” OFF (A/T).
The volitage should be below 0.43V at least once.
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.
g —
§§ % § 2 * }The voltage should be above
wTE =2 * | 0.48V at least one time.
Z o, gg .
202 8- |
LTt & o8 The voltage should be below
ThE o - S P e e ———— } 0.43V at least one time.
waa ko o o SEF127T
408
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TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2) FOR CALIFORNIA

/Holder

AN \

A T s g

g N

Zirconia tube

SEF327R

CONSULT REFERENCE VALUE IN
Specification data are reference values.

Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S) (P0140: Right bank), (P0160: Left
bank)

COMPONENT DESCRIPTION

The rear heated oxygen sensors (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas on left and
right bank. _

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 each 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 aperation. '

DATA MONITOR MODE

MONITOR 1TEM CONDITION SPECIFICATION
RR 02 SEN-B1
0-03V« 06-10V
RR 02 SEN-B2 Revving engine from idle up to 2,000 -

RR 02 MNTR-B1 « Engine: After warming up
RR 02 MNTR-B2

pm LEAN < RICH

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

TER-
WIRE DATA
MILI\(J)AL COLOR ITEM CONDITION (DC voltage)
Rear heated oxygen sen- | [Engine is running. |
56 w sor {Right bank) After warmin . .
g up to normal operating tempera- | 0 - Approximately 1.0V
57 w Rear heated oxygen sen- ture and revving engine from idle up to 2,000
sor {Left bank) rpm.
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time
oK NG between rich and lean than the front heated oxygen sensor. The
—_— oxygen storage capacity before the three way.catalyst causes the
BV mmmmmmeeooo o oo longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the voltage is unusually
v high during the various driving condition such as fuel-cut.
y N\
SEF305U
Diagnostic Trouble L Check items
Code No. Malfunction is detected when ... (Fossible Cause)
P0140 e An excessively high voltage from the sensor is sent to ECM. | e Hamess or conneclors
0512 {The sensor circuit is open.)
{Right bank) » Rear heated oxygen sensor
PO160
0315
(Left bank)

EC-235
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EM
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TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2) FOR CALIFORNIA

Yr MONITOR  v¢r NOFaiL []
CKPSsRPM(POS) 2040rpm
COOLANTEMP/S  82°C
VHCL SPEED SE 78krmvh
B/FUEL SCHDL 2.5msec
RECORD |
SEF484W

‘A€ &

(RH) 56 or 57 {LH)

o of

SeD
J"ih

gt

0

X 6
W

SEF472W

410

Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S) (P0140: Right bank), (P0160: Left
bank) (Cont’d) '

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.
1) Tum ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.
3) Maintain the following conditions for at least 5 consecu-
tive seconds. ‘
CMPS.RPM (POS): 1,400 - 2,800 rpm (A/T models)
1,400 - 3,100 rpm {M/T models}
VHCL SPEED SE: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.5 - 5.0 msec
COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
Selector lever: Suitable position
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-239.
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed. _
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminals @ (RH),
&) (LH) (sensor signal) and ground.
3) Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.
{(depress and release accelerator pedal as soon as pos-
sible)
The voltage should be below 2V during this proce-
dure.
4) 1f NG, go to “DIAGNOSTIC PROCEDURE”, EC-239.

EC-236



TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2) FOR CALIFORNIA
Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S) (P0140: Right bank), (P0160: Left
bank) (Cont’d)

LEFT BANK
IGNITION SWITCH ] - -
ON or START - VEC RRO2LH-01 &l
] FUSE s : Detectabls line for DTG
15A |BLOCK |Referto EL-POWER. e : Nor-deteclable line for DTG
{J/B) MA
’
Les]|
R/B - Bl
R/B
E1d LC
Far
R/B
R/B
[ EE
REAR
HEATED
SENSOR
tH GL
[ S T R [ I
R W B T
FL__ 4
: ! AT
|
S iy £ .
[EA
R
JOINT
CONNECTOR-24
[
B
| BR
[ ]
R w ! IB BI S
[l ] I
OZHRL 028RL RS
ECM ®
1 1
' F19 BT
Reler to last page (Foldout page).
HA
oV
4l B EIEAY Gy /312
\5|e{7]8 qp EEREIK 111] EL
DX
- Jr————l _
wil10e]10a]0a] [ ros]ror] 1o 8 IEI O EEEE]IEEMSEE 228 m.lmlﬁ.ﬁﬁm.m@[ﬁ@.@.
wafa | m [z} [iie] nafoms] 1 71819 27 a1 |z [48lsalsalsn (selsalestesirolTh] 7] IH(FidD)
[t E0 i KB R Bl 2 1 2 mmm.m.m % @E@@%m et [aalsslselsrlsalvs|7e]75]76) E AP HS.
' 16[17 _ _
MEC488C

EC-237 411



TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2) FOR CALIFORNIA
Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S) (P0140: Right bank), (P0160: Left
bank) (Cont’d)

RIGHT BANK
N o sTART EC-RRO2RH-01
] FUSE m : Dotectable line for DTC
15A |BLOCK |Refer to EL-POWER. s - Noni-tletectabie line for DTC
(J/B)
:
[Css])
R/B -
R/B
L._I.Em
(Fa7)
T D
R/B
[l
REAR
HEATED
OXYGEN
SENSOR
RH
| [ R [ ¥ ]
R W B
o I )
| |
| )
s I K
=1l
JOINT
CONNEGTOR-25
GID)]
(IR
i
o
Pow I
B B B
107 ||56|| l
O2HRR O2SRR ®
ECM
1 1
Fi8 F1g9
Refer to last page {Foldout page).
E106
N
(R Sa—
\5Js]7]e/ ¢ \3]4/ 5 DT e eTef2]2f2f2] T

101|102 | 03] s04] | 105 108] 167 108 Eﬂ 2]3 2 @Eﬂ@@ 24|28 EEEE @EE]II
g0 mynz| | naf 4] s] e 7]8]9] O 28[27 31| 32 52[53 o[7] {771 || EeD
8 [ ez [12]1[r 0 ofaafasoelsr] |—— [ealsslselsrlzelralraos]rel E o LM
T 2lusf| ishehg [19] [ae39] [40]41] solsofei]eeles] [77Rrelre MECABSC

412 EC-238



TROUBLE DIAGNOSIS FOR

DTC P0140 (-B1), P0160 (-B2) FOR CALIFORNIA

-
Rear heated oxygen//% Wﬁ}//

o

nsor harne ‘“‘

(et S oggas = heates
oxygen sensor /'

SEF467W

/[
Intake marifold
Kc{ollect;r

Rear HO2S

'Rear HO2S harness
protactor color

P0O140 (-B1) Right bank: White
P0160 {-B2) Left bank: Red
SEF194WL

Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S) (P0140: Right bank), (P0160: Left

bank) (Cont’d)
DIAGNOSTIC PROCEDURE

| INSPECTION START

I

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

L 4

CHECK INPUT SIGNAL CIRCUIT,

1. Disconnect rear heated axygen sensor har-
ness connector and ECM harness connector.

2. Check harness continuity between ECM and
sensor terminals.

Terminals (Hzfr?ekss
P code
ECM | Semsor | Protector
color)
PO140 56 2 RH (White}
PO160 57 2 LH (Red)

Continuity should exist.
3. Check harness continuity between ECM or
sensor and ground.

Terminals Bank
{Harness
Pcode | Eomor ground protector
sensor color)
P0140 56 0r2 ground RH {(White)
PD16Q 570r2 ground LH (Red}

Continuity should not exist,
If OK, check hamness for short 10 ground and
short to power.

a8 lOK

HEOAE®

I Ecm CONNECTOR|| @5——“

CHECK GROUND CIRCUIT.

Check harness continuity between terminal (3
ang engine ground.

Continuity should exist.

If OK, check harness for short to ground and

(RH) 56 or 57 (LH)

= |

SEF473W

[8]

M€ &
s
o)

SEF474W

short to power.
‘LOK

NG IFlepair harness or connactors. |

CHECK COMPONENT

(Rear heated oxygen sensor).

1. Turn ignition switch “OFF”.

2. Disconnect sensor harness connector and
check for water.
Water should not exist.
If OK, go to step 3.

3. Check rear heated oxygen sensor.

Rafer to¢ “COMPONENT INSPECTION" on next

NG

page.
lOK

®

EC-239

REPLACE REAR HEATED

OXYGEN SENSOR.

1. Check rear heated oxygen
sensor hammess protector
calor.

White: Right bank {-B1)
Red: Left bank {(-B2)

2. Replace malfunctioning rear

heated oxygen sensar.

BE

€L

MT

AT

FA

BE

ST

RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2) FOR CALIFORNIA

414

Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S) (P0140: Right bank), (P0160: Left

bank) (Cont’d)
@

¢

CHECK SHIELD CIRCUIT.
1. Turn ignition switch “OFF".
2. Remove joint connector-24 or 25.
3. 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 reconnect joint connector.

NG

Y

¢0K

Perform “TROUBLE DIAGNOSIS FOR INTER-
MITTENT INCIDENT", EC-116.

¢OK

INSPECTION END

EC-240

Repair open circuit or shor to
ground or short to power in
harness or connectors.




TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2) FOR CALIFORNIA

Rear Heated Oxygen Sensor (High voltage)

: (Rear HO2S) (P0140: Right bank), (P0160: Left
B AcTvETEST [ bank) (Cont’d)
coretonet: MONITOR ot COMPONENT INSPECTION
e SN OS)  F2hrbm Rear heated oxygen sensor | &l
FR 02 SEN-82 0.94v =\ 1) Start engine and drive vehicle at a speed of more than
a Bl = g icle a pee
HESSSEE.EE 8:33 70 km/h (43 MPH) for 2 consecutive minutes. ‘
2} Stop vehicle with angine running. MA
3) Select “FUEL INJECTION" in “ACTIVE TEST” mode,
m | UP ||DOWN||Qd| and select “RR 02 SEN-B1 (-B2)” as the monitor item
_ SEF47SW with CONSULT. EM
4) Check “RR 02 SEN-B1 (-B2)" at idle speed when
comEsr adjusting “FUEL INJECTION" to +25%.
4 € & “RR 02 SEN-B1 (-B2)” should be above 0.48V at LC
least once when the “FUEL INJECTION” is +25%.
-o CONNECTOR] “RR 02 SEN-B1 (-B2)” shouid be below 0.43V at
I—%‘:;l s least once when the “FUEL INJECTION” is —25%.
20t CAUTION:
i / I_s Discard any heated oxygen sensor which has been e
) s o 6 dropped from a height of more than 0.5 m (19.7 in) onto
i AR a hard surface such as a ¢concrete floor; use a new one.
= SEF472W @ 1) Start engine and drive vehicle at a speed of more than GL
70 km/h (43 MPH) for 2 consecutive minutes,
2) Stop vehicle with engine running. T
3) Set voltmeter probes between ECM terminais @@ (RH),
& (LH} {sensor signal} and ground.
4) Check the voltage when racing up to 4,000 rpm under AT
no load at least 10 times.
(depress and release accelerator pedal as soon as pos-
sible) EA
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is not
necessary. BA
5) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80 gn
km/h (50 MPH) in 3rd gear position (M/T), D position
with “OD” OFF (A/T).
The voltage should be below 0.43V at least once.  §T
CAUTION:
Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in)onto 55
a hard surface such as a concrete floor; use a new one.
[«
o
- BT
38 5
== | e, A
§§ *TE * | The voltage should be above HA
w TS = = " | 0.48V at least one tima.
Z g, 9o .
e &% ' IEL
W o~ M~
o Ea S & } The valtage should be below
= KE G |t e e ame e ———— 0.43V at least one time.
baa 3o . SEF127T (DX

EC-241 415



TROUBLE DIAGNOSIS FOR DTC P0137 EXCEPT FOR CALIFORNIA

Heater pad Rolder

R e
-\\,\\m v

SEF327R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia ggnerates
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
AR 02 SENSOR 0 < Approx. 1.0V
« Engina: After warming up Maintaining engine speed at 2,000 rpm
AR 02 MNTR LEAN « RIiCH

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

I\-/IrIENT\-L WIRE NDITION DATA
COLOR ITEM co o {DC voltage}
NO.
[Engine is running. |
Rear heated oxygen san- .
> w sor After warming up to normal operating tempera- | © Approximately 1.0V
ture and engine speed 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
oK NG oxygen storage capacity before the three way catalyst causes the
v /\/\_’ longer switching time. To judge the malfunctions of rear heated
043v i N -~ Noofo oM oxygen sensor, ECM monitors whether the minimum voltage of the
sensor is sufficiently low during the various driving condition such
as fuel-cut.
ov
SEF258Y
Diagnostic Trouble S Check Items
Code No. Malfunction is detected when ... (Possible Cause)
PO137 « The minimum voitage from the sensor is not reached to the « Hamess or connectors
0511 specified voltage, (The sensor circuit is open or shorted.)

e Rear heated oxygen sensor
o Fuel pressure
® Injectors

416
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TROUBLE DIAGNOSIS FOR DTC P0137 EXCEPT FOR CALIFORNIA

B RRO2SENPOI37 B [
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

‘CKPS*RPM(POS) 672rpm
THRTL PCS SEN .51V
B/FUEL SCHDL 1.0msec

EF488W

B RRO2SENP0I137 B [ |

COND': [EESIIE

GOND2Z: INCOMPLETE

COND3: INCOMPLETE
==zz==zzz MONITOR =z===z-ca-

CKPS-RPM(POS) 2000rpm

THRTL POS SEN Q.94v

B/FUEL SCHDL 3.6msec

SEF489W|

B RRO2SENP0O137 I []

COND1: COMPLETED

COND2: INCOMPLETE

COND3: INCOMPLETE
===xzzz==z MONITOR =zx=z=zz0=:

CKPS*RPM(POS) 2000rpm

THRTL POS SEN Q.84v

B/FUEL SCHDL 3.6msec

SEF490W

B RRO2SENFO137 W []

COND1: COMPLETED

COND2: COMPLETED

COND3: INCOMPLETE
Zzzz===zz= MONITOR zzz=z====-

CKPS-RPM(POS) 672rpm

THRTL POS SEN 0.51Vv

B/FUEL SCHOL 1.0msec

SEF481W

MRR 02 SENSOR Po137H [

COMPLETED

[ SELF-DIAG RESULTS

SEF2B1U

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

¢ “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2”” and “COND3" are completed.

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF”’ and wait at least 10 seconds before
conducting the next test.

TESTING CONDITION:
Never stop engine during this test. If the engine is stopped,
reperform this test from step 2).
Procedure for COND1
= 1) Start engine and warm it up to normal operating tem-
perature.

2) Turnignition switch “OFF" and wait at least 10 seconds.

3) Turn ignition switch “ON” and select “RR 02 SENSOR
P0137” of “REAR 02 SENSOR” in “DTC WORK SUP-
PORT" mode with CONSULT.

4) Touch “START".

5) Start engine and let it idle for at least 10 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under
no load.

If “COMPLETED" appears on CONSULT screen, go to
step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) Drive vehicle at a speed of more than 70 km/h (43 MPH)
for 2 consecutive minutes.

8) When the following conditions are met, “TESTING” will
be displayed at “COND1" on the CONSULT screen.
Maintain the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approximately
60 seconds.)

CKPS-RPM (POS): 1,400 - 2,800 rpm (A/T models)
1,400 - 3,100 rpm (M/T models)

Vehicle speed: 64 - 120 km/h (40 - 75 MPH)

B/FUEL SCHDL: 0.5 - 5.0 msec

Selector lever: Suitable position

NOTE:

e If “TESTING” is not displayed after 5 minutes, retry
from step 2).

o If “COMPLETED” already appears at “COND2” on
CONSULT screen before “Procedure for COND2” is
conducted, it is unnecessary to conduct step 9).

Procedure for COND2

9} While driving, release accelerator pedal completely with
“OD” OFF (A/T models only) from the above condition
[step 7] until “INCOMPLETED” at “COND2” on CON-
SULT screen has turned to "COMPLETED”. (It will take
approximately 4 seconds.)

NOTE:

If “COMPLETED” already appears at “COND3”’ on CON-

SULT screen before “Procedure for COND3” is

conducted, it is unnecessary to conduct step 9).

Procedure for COND3
EC-243
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TROUBLE DIAGNOSIS FOR DTC P0137 EXCEPT FOR CALIFORNIA

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d) '

10) Stop vehicle and let it idle until INCOMPLETE” of
“COND3” on CONSULT screen has turned to “COM-
PLETED”. (It will take a maximum of approximately 6
minutes.)

11) Make sure that “OK" is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-246,

OR
. comEcy OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTG might not
be confirmed.

[ Ecm o CONNECTOFI"

¥ g_\-‘g"-j @ 1) Start engine and drive vehicle at a speed of more than
| H I_s 70 km/h (43 MPH) for 2 consecutive minutes.
o 2 2) Stop vehicle with engine running. &
A [—] AR 3) Set voltmeter probes between ECM terminals 6§ (sen-
)ﬁ c (5 H sor signal) and ground.
~ = SEF402W 4) Check the voltage when revving engine up to 4,000 rpm

under no load at least 10 times.

(Depress and release accelerator pedal as soon as pos-
sible.)

The voltage should be below 0.43V at least once
during this procedure.

If the voltage can be confirmed in step 4, step 5 is
not necessary.

5) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T), D position
with “OD” OFF {(A/T).

The voltage should be below 0.43V at Ieast once
during this procedure.

6) If NG, go to “DIAGNOSTIC PROCEDURE", EC-246.

418 EC-244
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Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

EC-RRO2-01
IGNITION SWITCH
ON or START mmem : Octectable fine for DTG al
1 FUSE e Non-getectable line for DTC
% 154 |BLOGK |Refer o EL-PFOWER.
(J/B) _
: MA
€]
R/B
i3l Eh
4]
REAR HEATED
OXYGEN LC
SENSOR

o
R w

o §
! §---30 oL
=

W B JOINT
CONNECTOR-25
_SBD) R0l - - - (5 - - T ]
@ T e T
- B
f____joO—
N P AY
t —— e ._
7 ] FA
F102 F108 L_—I
R W ]
- _jo— W
] i
t -
T @ BR
R W | I I
il Eal 111 ST
O2HRR O2SRA ®
ECM
Fi01 J__ i &S
Fig F19
Refer to last page (Foldout page). T
1]21a]4 —Is5[6[7]8 1]2] 3] 4]s5]8]7
g 1olt1l12]13]14]18}1a[17]18]13[20 8] alio]11]12]13]:4]15]16 GD . ()
A
F1o7
R RABSEEHAER a ) EYAC EL
r 1
fo] 102 [1oa]10a] [1o5] 06 67T 108 11213] [4] 2o[21[22] [23] [24[25 b4 ]65[66) 135¢
roaloopniasuan O || Jzelerlzeeel] 75| Elislselsilselsafeelealo[71] (75
m > [ 11]12[13]14] 33]34] 3513637 54{65]56]57 [58]73[ 74] 73] 76] a0 || & HS.
frfrefueiraof [weifrejatee] “repreTioTia] L] 3l o[y L214] Teolalerfeolea)
MEC487C
419

EC-245



TROUBLE DIAGNOSIS FOR DTC P0137 EXCEPT FOR CALIFORNIA

Engine ground
[

6\_/

sollector

I
K Intake manifold

SEF539P

W actvetesT il [
SELF-LEARN B1:100%
CONTROL B2 :100%

crzzezezzizizzs MONITOR zozoozzzzzzzzoz
CKPSeRPM {POS) Orpm
COOLAN TEMFP/S 83°C
FR 02 SEN-B1 0.80V
FR Q2 SEN-B2 0.80v
A/F ALPHA-B1 100%
AF ALPHA-B2 [ 100% -
| CLEAR |
SEFa60W

/\sensor harnass
5 connector

SEF848T

420

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

1. Turn ignition switch "OFF".
2. Loosen and retighten engine ground
SCrews.

h 4

CLEAR THE SELF-LEARNING DATA

1. Start engine and warm it up to normal
operating temperature.

2. Seloct “SELF-LEARNING

CONT" in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR".

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

Are the 1st trip DTCs P0172,
P0O175 detected? Is it difficult
to start engine?

Yes
™.

OR
@ 2. Turn ignition switch “QFF",

3. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect

’ mass air flow sensor harness
connector.

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

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

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

Are the 1st trip DTCs 0114,
0209 detected? Is it difficult to
start engine?

‘No
&

EC-246

Go to “TROUBLE DIAG-
NOSIS FOR DTC P0172,
PO175", EC-285.




TROUBLE DIAGNOSIS FOR DTC P0137 EXCEPT FOR CALIFORNIA

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

— -
Rear heated oxygen
sensor harness ®

™ connector @ l
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following. @&
1. Turn ignition switch “OFF”. "1 & Harness connectors
2. Disconnact rear heated oxygen sensor (Fits),
harness connector and ECM harness e Harness connectors A
connector, (),
- 25— Rear heatod oxygen sensor 3. Check harness continuity between ECM o Harness for open or short
Viewgﬁ't’h d t\ “a ~~ terminal @ and terminal @ . between rear heated oxy- B
WiTh grommet remove SEFB16U| | Continuity should exist. gen sensor and ECM
T = | 4- Check harness continuity between ECM If NG, repair open circuit,
. @ - terminal G§ {or terminal @ ) and ground. short to ground or short to
HS 15 Continuity should not exist. power in harness or con- LG
,—L__H'—-m @ If OK, check harness for short to ground nectors.
and short to power.

OK
[l v
| ' CHECK GROUND CIRCUIT. NG | Check the following. FE

1. Turn ignition switch “OFF". # Hamess connectors
2. Disconnect ECM harmess connector. FiE), (wse)
3. Check harness continuity between termi- e Harness connectors €L
SEF709R nal @ and engine ground. (W),
Continuity should exist. « Harness for open or shornt
If OK, check harness for short to ground between rear heated oxy-
and short to power. gen sensor and ECM T

a DISCONMECT N . .
.7 &} OK If NG, repair open circuit,
TS short ta ground or short to
i AT

power in harness or con-

6
3[4/ nectors.
A 4

CHECK COMPONENT NG_L Replace rear heated oxy- FA
@ (Rear heated oxygen sensor). | gen sensor.
R J l Refer to “COMPONENT INSPECTION” on
< next page. [BLA,
SEF710R OK
Y
CHECK SHIELD CIRCUIT. NG | Check the following. BR
1. Turn ignition switch “OFF”, e Harness connectors
2. Disconnect harness connectors (B1), CORCD)
(m). » Harness connectors ST
8. Check harness continuity between termi- (Ms0),
na and engine ground. o Joint connector-25
Continuity should exist. {Refer to “"HARNESS ‘BS
If OK, check harness for short to ground LAYOUT" in EL section.)
and short ic power. Then reconnect har- e Harness for open or short
ness connectors, between harness connec-
oK tor and engine BT
ground
If NG, repair open circuit or
short to ground or short to HA
power in harness or con-
nectors. :
Jr EL
Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-116.
i IDX
INSPECTION END
421
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Rear Heated Oxygen Sensor (Min. Voltage

FUEL INJECTION

CKPS-RPM (POS)
FA 02 SEN-B1
RR O2 SENSOR

W AcTIVETEST N D

MONITOR

25%

725rpm
0.54V
1.89V

M ur | OWN J[Qd|

SEF633Q

ECM

56

1)

2)
3)

4)

Monitoring) (Rear HO2S) (Cont’'d)
COMPONENT INSPECTION
Rear heated oxygen sensor

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine runmng

Select “FUEL INJECTION” in “ACTIVE TEST" mode,
and select “RR 02 SENSOR” as the monitor item with
CONSULT.

Check “RR 02 SENSOR?” at idle speed when adjusting
“FUEL INJECTION" to +25%.

“RR 02 SENSOR’ should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.

“RR 02 SENSOR” should be below 0.43V at least
once when the “FUEL INJECTION” is -25%.

CAUTION:
Discard any heated oxygen sensor which has been

dropped from a height of more than 0.5 m (19.7 in) onto
a hard surface such as a concrete floor; use a nhew one.

= SEF492W

1

2)
3)

4)

5)

OR
Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.
Stop vehicie with engine running.
Set voltmeter probes between ECM terminals G (sen-
sor signal) and ground.
Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.
(Depress and release accelerator pedal as soon as pos-
sible.)
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is not
necessary.
Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T), D position
with “OD” OFF (A/T).
The voltage should be below 0.43V at least once.

CAUTION:

Di

scard 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.

+00"66
192 256

x0.01V  +04"20

128
]

: 23710-5E510

SYST: ENGINE
DATE: 04,18 1995

P/#

The voltage should be above
0.48V at teast one time.

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

RR 02 SENSOR
64
1

10:00

SEF431RA

422
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Heater pad

SEF327R

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor {Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The 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.

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

MONITOR ITEM

CONDITION SPECIFICATION

RR O2 SENSOR

RR 02 MNTR

.. | ® Engine; After warming up

Revving engine from idle to 2,000 0- 0.3V < Approx. 0.6- 1.0V

rpm LEAN <> RICH

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and @ (ECM ground).
TER-
WIRE DATA

MiN

NOAL GOLOR ITEM CONDITION (DC Voltage)

[Engine is running.|
Rear heated oxygen sen- .
56 w sor After warming up to normal operating tempera- 0 - Approximately 1.0V
ture and revving engine frem idle to 2,000 rpm

SEF269V

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 whether the maximum voltage of the
sensor is sufficiently high during the various driving condition such
as fuel-cut.

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Code No. (Possible Cause)
P0O138 o The maximum voltage from the sensor is not reached fo the | ¢ Hamness or connectors
0510 specified voltage. (The sensor circuit is open or shorted.)

» Rear heated oxygen sensor
e Fuel pressure

¢ Injectors

o Intake air leaks

EC-249

@l

M

5

EM
LG
FE
GL
I
AT

FA
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TROUBLE DIAGNOSIS FOR DTC P0138 EXCEPT FOR CALIFORNIA

B RR 02 SENSOR Po13sHll [
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

wxzmzmmm==s MONITOR ==c=zooz=c
CKPSRPM(POS) 672rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0msec

EF493W

B RR 02 SENSOR Po1381 D
COND1: (TSI
COND2: INCOMPLETE
COND3: INCOMPLETE
=z=szss=ss MONITOR ==z5057=0:
CKPS«RPM(POS) 2000rpm
THRTIL. PCS SEN 0.84V
B/FUEL SCHDL 3.6msec

EF494W

W AR 02 SENSOR Po13sll [

COND1: COMPLETED

COND2Z: INCOMPLETE

COND3: INCOMPLETE
========== MONITOR =========-

CKPSsRPM(POS) 2000rpm

THRTL POS SEN 0.04v

B/FUEL SCHDL 3.8msec

EF495W|

W RR 02 SENSOR Po138l [ ]
GOND1: GOMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

z=z==zzz=z MONITOR =z==z=z==:
CKPS*RPM(POS) 672rpm
THRTL PQS SEN 0.51v
B/FUEL SCHDL 1.0msec

T

SEF426W

M RR 02 SENSOR Po138H [

COMPLETED

SELF-DIAG RESULTS

SEF287U

424

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

s “COMPLETED” will appear on CONSULT screen when atl
tests “COND1”, “COND2” and “COND3” are completed.

o [ “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 10 seconds before

conducting the next test.
TESTING CONDITION:

Never stop engine during this test. If the engine is stopped,
reperform this test from step 2).

Procedure for COND1

1) Start engine and warm it up to normal operating tem-
perature.

2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Tum ignition switch “ON” and select “RR O2 SENSOR
P0138” of “REAR 02 SENSOR” in “DTC WORK SUP-
PORT” mode with CONSULT.

4) Touch “START".

5) Start engine and let it idie for at least 10 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under
no load.

If “COMPLETED” appears on CONSULT screen, go to
step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) Drive vehicle at a speed of more than 70 km/h (43 MPH)
for 2 consecutive minutes., .

8) When the following conditions are met, “TESTING” will
be displayed at “COND1” on the CONSULT screen.
Maintain the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approximately
60 seconds.)

CKPS-RPM (POS): 1,400 - 2,800 rpm (A/T models)
1,400 - 3,100 rpm (M/T models)

Vehicle speed: 64 - 120 km/h (40 - 75 MPH)

B/FUEL SCHDL.: 0.5 - 5.0 msec

Selector lever: Suitable position

NOTE:

o [f “TESTING” is not displayed after 5 minutes, retry
from step 2).

o K “COMPLETED” already appears at “COND2” on
CONSULT screen before “Procedure for COND2” is
conducted, it is unnecessary to conduct step 9).

Procedure for COND2 _

9) While driving, release accelerator pedal completely with
“OD” OFF (A/T models only) from the above condition
[step 7] until “X“INCOMPLETE" at “COND2" on CON-
SULT screen is turned to “COMPLETED”. (It will take
approximately 4 seconds.}

NOTE:

If “COMPLETED” already appears at “COND3” on CON-

SULT screen before “Procedure for COND3” is

conducted, it is unnecessary to conduct step 9).

Procedure for COND3
EC-250
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Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

10) Stop vehicle and let it idle until “INCOMPLETE” of
“COND3"” on CONSULT screen has tumed to “COM-
PLETED”. (It will take a maximum of approximately 6
minutes.)

11) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS".

f “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE", EC-253.

OR
. counect OVERALL FUNCTION CHECK
G} @ Use this procedu.re to check the overall function qf the rear heated
T ecm connscmnﬂ g:yg;:} irs;r;or circuit. During this check, a 1st trip DTC might not
v 2‘,«'?'-4 @ 1) Start engine and drive vehicle at a speed of more than
N / }5 70 km/h (43 MPH) for 2 consecutive minutes.
o* ‘s 2) Stop vehicle with engine running.
- B AR 3) Set voltmeter probes between ECM terminals & (sen-
I ! ¢ CS H sor signal) and ground.
—= = SEF492W 4) Check the voltage when revving engine up to 4,000 rpm

under no load at least 10 times.

(Depress and release accelerator pedal as soon as pos-
sible.)

The voltage should be above 0.48V at least once
during this procedure.

If the voltage can be confirmed in step 4, step 5 is
not necessary.

5) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH} in 3rd gear position {M/T), D position
with “OD” OFF {A/T).

The voitage should be above 0.48V at least once
during this procedure.

8) If NG, go to “DIAGNOSTIC PROEDURE", EC-253.

EC-251
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Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

IGNITION SWITCH
ON or START

FUSE
BLOCK
(J/B)

15A

EC-RRO2-01

I - Detectable line for GTC
— : Non-detactable line for DTC

Refer to EL-POWER.

REAR HEATED
OXYGEN
SENSOR
N R 2 R X
R w B
fE.___
| e |
l{ ] .——\
A w 2 JC%IH;ECTORES
|.___|20T|.___..-1@| [ ] ]
R W B Ry
-——— B
L. __jo—
1 |
t —— ._
et - T
Lz
R W B
pI____ —
I — —
i P,
e

R w I I I
[l 2] s : s
O2HRR O25RR ® l
ECM
1 1
EE Fig
Refer to last page {Foldout page).
1[2]3]4 HERE 1[2]s]]+[5]e]7
s [1o[i1 fizf1s[14] 8 Tie[17[18] 520 8| o[rol11[iz[13[ 14156 :
" oY
e (72N
Fi67
OO EEEEREE B2
LTl [2]2]2T2 22 )= Gl oy
108 166 | 107 | 108 1]2]3] f4] 2o]21]2e] Jo3] [o42s
na] na s [ ne| LoLEL718]9) O 26[7]28]20]30] o
ofelw]e] el Fo EX] EX1 B T Y g
{6 B HIE EERER
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TROUBLE DIAGNOSIS FOR DTC P0138 EXCEPT FOR CALIFORNIA
Rear Heated Oxygen Sensor (Max. Voltage

. . ’
Engine ground , Monitoring) (Rear HO2S) (Cont’d)
. Intake manifold
| / / Kcouecmr DIAGNOSTIC PROCEDURE
INSPECTION START
&l
r
1. Turn ignition switch “OFF”. MA
2. Loosen and retighten engine ground
SCIews.
SEF539P =]
v
W AcTVETESTE [ CLEAR THE SELF-LEARNING DATA Yes} Go to “TROUBLE DIAG- LG
SELF{EARN B4 :100% 1. Start engine and warm it up to normal NCSIS FOR DTC PO171,
CONTROL B2 :100% operating temperature. P0O174”, EC-279.
-imirzizzizzz MONITOR sozsszoszsozess 2. Select “SELF-LEARNING
CKPS-RPM (POS) Orpm : CONT" in “ACTIVE TEST"
COOLAN TEMP/S 93°C _
FR O2 SEN-B1 0.00V mode with CONSULT,
FR O2 SEN-B2 0.90V 3. Clear the self-learning control EE
A/F ALPHA-B1 100% coefficient by touching:
A/F ALPHA-B2 m 100% “CLEAR".
| CLEAR | 4. Run engine for at least 10 min- CL
SEF460W utes at idle speed.
Is the 1st trip DTC PO171,
~ P0174 detected? Is it difficult T
to start engine?
; o OR
Alr cleaner Mass o flow @ 2. Turn ignition switch “OFF". AT
3 sensor harness 3. Discennect mass air flow sensor
harness connector, and restart
V f and run engine for at least 3 B
. _ seconds at idle speed.
4. Stop engine and reconnect
mass air flow sensor harness RUA
SEFB4GT connector.
5. Make sure diagnostic trouble
code No. 0102 is displayed in BR

Diagnostic Test Made 1l
6. Erase the diagnostic test mode
It (Self-diagnostic results) §T
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode RS
i.
7. Run engine for at least 10 min-
utes at idle speed. BT
Is the 1st trip DTC 0115, 0210

detected? Is it difficult to start
engine? HA
‘L No
® EL
(B

EC-253 427
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— -~
Rear heated oxygen

sensor harness
™ connector

Rear heated oxygen sensor
~

View with grommet removed SEF816U

" EE & . —

ECM |0|CONNECT0R|| 2
SEF709R
E DISCONNECT
HAE®
3]s/
" seFriom
428

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

®
s |
CHECK INPUT SIGNAL CIRCUIT. NG [ check the following.
1. Disconnect rear heated oxygen sensor | » Harness connectors
hamess connector and ECM hamess i),
connector. e Harness connectors
2. Check harness continuity between ECM (ne),
terminal @ and terminal @ . e Harness for open or short
Continuity should exist. between rear heated oxy-
3. Check hamess continuity between ECM gen sensor and ECM
terrinal @ (or terminal @ } and ground. If NG, repair open circuit,
Continuity should not exist. short to ground or short to
If OK, check harness for short to ground power in harness or con-
and short {0 power. nectors.
oK
Y
CHECK GROUND CIRCUIT. NG_ Check the following.
Check harness continuity between terminal | & Harness connectors
@ and engine ground. Fi%),
Continuity should exist. « Harness connectors
If OK, check harness for shart to ground (1),
and short to power. e Harness for open or shont
between rear heated oxy-
oK gen sensor and ECM
If NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
CHECK COMPONENT NG | Replace rear heated oxy-
{Rear heated oxygen sensor). "| gen sensor.
Refer to “COMPONENT INSPECTION” on
next page.
OK
A 4
NG { Gheck the following.

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect hamess connectors (B1),
Q8.

3. Check harness continuity between termi-
nal (36T) and engine ground.
Continuity should exist.

If OK, check harness for short to ground
and short to power. Then reconnect har-
ness connectors,

OK

A J

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT"”, EC-118.

Y

INSPECTICN END

EC-254

& Harness connectors

GO, (W)

& Harness connectors
(M50,

e Joint connector-25
(Refer to “HARNESS
LAYQUT” in EL section.)

e Harness for open or short
between harness connec-
tor and engine
ground

If NG, repair open circuit or

short to ground or short to

power in harness ofr con-

nectors.




TROUBLE DIAGNOSIS FOR DTC P0138 EXCEPT FOR CALIFORNIA
Rear Heated Oxygen Sensor (Max. Voitage

Monitoring) (Rear HO2S) (Cont’d)

W acveresr @ L COMPONENT INSPECTION
FUEL INJECTION 25%
Rear heated oxygen sensor
Feoom=ms MONITOR =======s 1)} Start engine and drive vehicle at a speed of more than
EE'B%@PEN-E‘T’S) JSE\’F’ " 70 km/h (43 MPH) for 2 consecutive minutes. @
RR O2 SENSOR 1.89V 2) Stop vehicle with engine running.
3) Select “FUEL INJECTION” in “ACTIVE TEST” mode, [jA
and select “RR O2 SENSOR” as the monitor item with

UP DWN |Qd| CONSULT.
mL ][ | SEF633Q 4) Check “RR 02 SENSOR?” at idle speed when adjusting [gj{
“FUEL INJECTION” to +25%.

“RR 02 SENSOR’ should be above 0.48V at least

Py @- once when the “FUEL INJECTION” is +25%. LG
HS. E} “RR 02 SENSOR” should be below 0.43V at least
com T?J' 7 once when the “FUEL INJECTION” is -25%.
CONNECTOR CAUTION: . EC
Discard any heated oxygen sensor which has been

56 2
g

' ,2 / 25 dropped from a height of more than 0.5 m (19.7 in} onto

o 5 a hard surface such as a concrete floor; use a new one. [E
- OR

l ! G—@N—H @ 1} Start engine and drive vehicle at a speed of more than

L ——— 70 km/h (43 MPH) for 2 consecutive minutes. GL
2) Stop vehicle with engine running.

®
@

3) Set voltmeter probes between ECM terminals & (sen-
sor signal) and ground. T

4) Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.

(Depress and release accelerator pedal as soon as pos- AT
sible.)

The voltage should be above 0.48V at least once.

If the voltage is above 0.48V at step 4, step 5 is not FA
necessary.

5) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T), D position
with “OD” OFF (A/T),

The voltage should be below 0.43V at least once. B

CAUTION:

Discard any heated oxygen sensor which has been ST

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.

o
33 4 st
o -
) > 7
o 2 o
wdH % 7 HA
% S @ | e, The vatiage should be above
= ‘é; § E 3 :' i 0.48V at least one time. =l
[}
b u o H \ The voltage should be below
= ©F : \ :
mnox gg _ [T e ————— e 0.43V at least one time.
g8 o . SEF431RA
1K
429
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Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S)

Heater pad 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 controiled 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.

SEF327R

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

RR O2 SENSOR
.............................. e Engine: After warming up
RR 02 MNTR

SPECIFICATION

Rewving engine from idle to 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 @ (ECM ground).

TER-
WIRE : DATA
MINAL | -5 oR ITEM CONDITION _ (DC Voltage)
NO.
|Engine is running.|
Rear heated oxygen sen- .
56 | W sor After warming up to normal operating tempera- | O - Approxmately 1.0V
ture and revving engine from idle to 2,000 rpm
ON BOARD DIAGNOSIS LOGIC
| The rear heated oxygen sensor has a much longer switching time
oK NG between rich and lean than the front heated oxygen sensor. The
1V oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the switchl_ng response of
the sensor's voltage is faster than specified during the various
driving condition such as fuel-cut.
ov
SEF302U
Diagnostic Trouble L Check Htems
Code No. Malfunction is detected when ... (Possible Cause)
P0138 « It takes more time for the sensor to respond between rich and |  Harness or connectors
0707 lean than the specified time. (The sensar circuit is open or shorted.)

o Rear heated oxygen sensor
e Fuel pressure

e Injectors

¢ Intake air leaks

430 | EC-256
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Rear Heated Oxygen Sensor (Response

EC-257

Monitoring) (Rear HO2S) (Cont’d)
RR 02 SENSOR P0139
Co.Nm: QUT OF COND nl DIAGNOSTIC TROUBLE CODE CONFIRMATION
COND2: INCOMPLETE PROCEDURE
::G:(:I:IE::?;:IrI %%%T'II:SLE:::::::::: CAUTION: @B
CKPS*RPM(POS) 672rpm Always drive vehicle at a safe speed.
THRTL POS SEN 0.51V NOTE:
B/FUEL SCHOL -0mssc e “COMPLETED” will appear on CONSULT screen when all qa
tests “COND1”’, “COND2” and “COND3" are completed.
e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
EFA97W CEDURE” has been previously conducted, always turn Ejj]
ignition switch “OFF” and wait at least 10 seconds before
conducting the next test.

B RR 02 SENSOR Po139l [] TESTING CONDITION: LG
ggﬁggim Never stop engine during this test. If the engine is stopped,
CONDS3: INCOMPLETE reperform this test from step 2).

==zz=z=zzzx MONITOR =zzz=zzz:z=: Procedure for COND1 .
CKPS-RPM(POS) 2000rpm 1) Start engine and warm it up to normal operating tem-
THRTL POS SEN 0.94V perature, -
BIFUEL SCHDL 36msec 2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Turn ignition switch “ON” and select “RR O2 SENSOR
P0139” of “REAR 02 SENSOR” in “DTC WORK SUP- clL
3Eracaw PORT” mode with CONSULT.
4) Touch “START”.
5) Start engine and let it idle for at least 10 seconds. MIT

#l RR 02 SENSOR Pot130ll []| - 6) Rev engine up to 2,000 rpm 2 or 3 times quickly under
COND1: COMPLETED no load.

88333; :ﬁggﬂgtgg If “COMPLETED’ appears on CONSULT screen, goto s

========== MONITOR =========: step 10)-

CKPS*RPM(POS) 2000rpm If “COMPLETED” does not appear on CONSULT
THRTL POS SEN 0.94v screen, go to the following step. EA
BIFUEL SCHOL 8.6msec 7) Drive vehicle at a speed of mare than 70 km/h (43 MPH)
for 2 consecutive minutes. _
8) When the following conditions are met, “TESTING” will ga
EFaoowW ~ be displayed at “COND1” on the CONSULT screen.
- Maintain the conditions continuously until “TESTING
changes to “COMPLETED". (It will take approximately gR

B RR 02 SENSCR Po13oll [ 60 seconds.)

COND1: COMPLETED CKPS-RPM (POS): 1,400 - 2,800 rpm (A/T models}
COND2: COMPLETED 1,400 - 3,100 rpm (M/T models) §T

O I e Vehicle speed: 64 - 120 km/h (40 - 75 MPH)

"CKPS-RPM(POS)  672pm B/FUEL SCHDL: 0.5 - 5.0 msec
THRTL POS SEN 051V Selector lever: Suitable position RS
B/FUEL SCHDL 1.0mssc NOTE:

e [f “TESTING” is not displayed after 5 minutes, retry
from step 2). BT
e If “COMPLETED” already appears at “COND2" on
SEFS00W CONSULT screen before “Procedure for COND2” is
conducted, it is unnecessary to conduct step 9). A
Procedure for COND2
W 2R 02 SENSOR Po130M [ ] 9) While driving, release accelerator pedal completely with
“OD"” OFF (A/T models only) from the above condition EL
COMPLETED [step 7] until “INCOMPLETE” at “COND2" on CON-
SULT screen has turned to “COMPLETED”. (It will take
approximately 4 seconds.) DX
NOTE:
1f “COMPLETED” already appears at “COND3” on CON-
SULT screen before “Procedure for COND3” is
SELF-DIAG RESULTS conducted, it is unnecessary to conduct step 9).
SEF293U Procedure for COND3
431
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Rear Heated Oxygen Sensor (Response

Monitoring) (Rear HO2S) (Cont’d)

10) Stop vehicle and let it idle until “INCOMPLETE" of
“COND3” on CONSULT screen has turned to “COM-
PLETED”. (It will take a maximum of approximately 6
minutes.) -

11) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”.

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-260.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated

gﬁ
Olg%
3

] | CONNECTOR] oxygen sensor circuit. During this check, a 1st trip DTC might not
Lo SSCONNECTOR , be confirmed.
ROLDY @ 1) Start engine and drive vehicle at a speed of more than
s 3 70 kmvh (43 MPH) for 2 consecutive minutes.
o s 2) Stop vehicle with engine running. &
& - 3) Set voltmeter probes between ECM terminals sen-
!ﬁ l ' C'@\ sor signal) and ground.
— = SEF482W 4) Check the voltage when racing up to 4,000 rpm under

432

no load at least 10 times.

(Depress and release accelerator pedal as soon as pos-
sible.)

The voltage should change at more than 0.06V for
1 second during this procedure.

If the voltage can be confirmed in step 4, step 5 is
not necessary.

5) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T), D position
with “*OD” OFF (A/T).

The voltage should change at more than 0.06V for
1 second during this procedure.
8) If NG, go to “DIAGNOSTIC PROCEDURE", EC-260.

EC-258



TROUBLE DIAGNOSIS FOR DTC P0139 EXCEPT FOR CALIFORNIA

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

IGNITION SWITCH
ON or START
|
] FUSE
15A |BLOCK |Refer to EL-POWER.
(J/B}
:
R/B
|| 4 “
REAR HEATED
OXYGEN
SENSOR

N

EC-RRO2-01

M : Detectable line for DTC
—: Non-detectable line for DTC

@l

ER

LG

R W B FE
fR____ I
i EEEE ¥ cL
kf___ _JO—~—
i n - ‘CJ:%'NLECTOH%
S0 - | ] T
R w B L] L
f___jo— : AT
| | ‘
< W ( Lo |
A »_ @) & i
el A )
R W B RA
< U { L
i
< B Bl
b — o —
.
R w I I -
ol ! B B S
107] [56] i
O2HRR 02SRA H l
ECM B
F1d1 4_ ! | S
— Refer o last page (Foldout page). T
1]2]3]4 5l6]7]8 1[z]s]c=a]4]5]6] 7
al1ol11]12]13]14]i5 16 ]17[18]19]20 va,o 8laliol11f12ha]14]15]1e (D) -
€]
- AENGD
LT a2 222 2] = R ITA -
1
105 106 107 | 108 112]3 20[21]22] 23] [z4]2s DX
e[ [ns] [518171Bl8] i) O 26[27]2829130] 57T
Wil wlmla| Libelehe 33]34] 35[a6]37]
[15]16]17]18] Jasfee] [aofar] L2145

MEC491C
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Eng"u"ue ground
l

\-_

4
Intake manifold
K collector

SEF539P|

3 Rear heated oxygen sensor

= AR )
T

— T
View with grommet removed

— -~
Rear heated oxygen
sensor harness

connector

SEF816U

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

F

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
Screws.

r

CLEAR THE SELF-LEARNING DATA
1, Start engine and warm it up to nermal
operating temperature.

2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-leaming control
coefficient by touching
“CLEAR".

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

Are the 1st trip DTCs P0171,
P0O174 or PO172, POT75
detected? Is it difficult to start
engine?

Yes

b 4

W activeTesT @ [
SELF-LEARN B1 :100%
CONTROL B2 :100%

-zzzzzzzzzzzzzz MONITOR zzoooozzzzzmooz
CKPS»RPM {POS) Orpm
COQOLAN TEMF/S 93°C
FR 02 SEN-B1 0.90V
FR Q2 SEN-B2 0.90V
A/F ALPHA-B1 100%

A/F ALPHA-B2 EI 100%
1 CLEAR |
SEF460W!
. \
Air cleaner

<sansor harness
2
connectar

SEFG49T

434

OR

2. Tumn ignition switch “OFF”.

3. Disconnect mass air flow sensor
hamess connector, and restart
and run engine for at least 3
seconds at idle speed.

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

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

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

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

Are the 1st trip DTCs 0115,
0210 or 0114, 0209 detected?
Is it difficult to start engine?

J,No
®

EC-260

Go to "TROUBLE DIAG-
NOSIS FOR DTC PO171,
PO174 or PO172, PO1757,
EC-279, 285.




TROUBLE DIAGNOSIS FOR DTC P0139 EXCEPT FOR CALIFORNIA
Rear Heated Oxygen Sensor (Response

B W GEcET umm Monitoring) (Rear HO2S) (Cont’d)
®
| O} CONNECTOR l B : l
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect rear heated oxygen sensor "| & Harness connectors Gl
@ RH harness connector and ECM hatr- (FI5),
ness connector. « Harness connectors
2. Check harness continuity between ECM (1), MA
@ ’ terminal & and terminal @ . e Harness for apen or short
Continuity should exist. between rear heated oxy-
SEF7aeR| | 8- Check harmess continuity between ECM gen sensor and ECM EM
terminal @ (or terminal @ ) and ground. If NG, repair open circuit,
Continuity should not exist. short to ground or short to
scomect If OK, check harness for short to ground power in harness or con- LG
@ and short to power. nectors.
OK
3 E! CHECK GROUND CIRCUIT. NG | Check the following.
: Check hamess continuity between terminal |  Harness connectors
IE @ and engins ground. F®), EE
Continuity should exist. e Harness connectors
L. .-J . If OK, check hamess for short to ground (wi),
= and short to power. e Harness for open or shont CL
SEF71CR oK between rear heated oxy-
gen sensor and ECM
If NG, repair open circuit, MT
short to ground or short to
power in harness or con-
nectors.
AT
¥
CHECK COMPONENT NG; Replace rear heated oxy- EA
(Rear heated oxygen sensor). " | gen sensor.
Refer to “COMPONENT INSPECTION” on
next page.
v OK
CHECK SHIELD CIRCUIT. NG | Check the following. _
1. Turn ignition switch "OFF”. | » Harness connactors B
2. Disconnect harness connectors (B, GD,
] e Harness connectors
3. Check hamess continuity between termi- (50), §T
nal and engine ground. e Joint connector-25
Continuity should exist. (Refer to “HARNESS
if OK, check harness for short to ground LAYOUT” in EL section.) B§
and shont to power. Then reconnect har- e Harness for open or short
ness connectors. between harmness connec-
OK tor and engine BT
ground
If NG, repair open circuit or
short to ground or short to A
power in harness or con-
nectors.
hd
EL

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-116.

v BX
INSPECTION END

EC-261 435
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B activeTesT [

FUEL INJECTION 25%

o=z MONITOR z=z=o===—
CKPS-RPM (POS) 725rpm
FR Q2 SEN-B1 0.94V
RR 02 SENSOR 1.89V

M uP ][ DWN |[Qd]

SEF633Q)

. "3 .

ECM

0| CONNECTOR]|

|

2]
]

M) B

= SEF492W

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’'d)

COMPONENT INSPECTION
Rear heated oxygen sensor

1)

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SENSOR?” as the monitor item with
CONSULT.

4} Check “RR 02 SENSOR?” at idle speed when adjusting
“FUEL INJECTION” to +25%.

“RR 02 SENSOR’”’ should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least
once when the “FUEL INJECTION” is —-25%.
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.

OR

1)

2)
3)

4)

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Set voltmeter probes between ECM terminals G (sen-
sor signal) and ground,

Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.

{Depress and release accelerator pedal as soon as pos-
sible.)

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is not
necessary.

Check the voltage when racing up to 6,000 rpm under
no load. Or keep vehicle at idling for 10 minutes, then
check the valtage. Or check the voltage when coasting
from 80 km/h (50 MPH) in 3rd gear position (M/T), D
position with “OD” OFF (A/T).

The voltage should be below .43V at least once.

CAUTION:

Di

scard 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.

SYST: ENGINE

0O O
PN o
owx o
=)
+ + o
N -
o z
T2 I <
1 T
S w ¢ -
=}
2= @
L~ [
< ™ ] g_ i
S o K
|:|_” .. 8 ’,
o
< ¥ = ——
O o r &
o~ ©

The voltage should be above
0.48V at least one time.

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

SEF421RA
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DENY = o >
N A
. E—— !

LS

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) :

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlted 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 SENSOR

RR 02 MNTR

e Engine: After warming up

Rewving engine from idle to 2,000 |9 - 0.3V <> Approx. 0.6 - 1.0V

rpm

LEAN < RICH

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and @ (ECM ground).
TER | wire TEM CON DATA
MFL%AL COLOR DITION {DC Voltage)
[Engine is running |
Rear heated oxygen sen- :
56 w sor After warming up to normal operating tempera- 0 - Approximately 1.0V
ture and revving engine from idle to 2,000 rpm
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time
oK NG between rich and lean than the front heated oxygen sensor. The
—_— oxygen storage capacity before the three way_catalyst causes the
BV mwrmemmmm s e longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether or not the voltage is too
1% high during the various driving condition such as fuel-cut.
ov
SEF305U

Diagnostic Trouble
Code No.

Malfunction is detected when ... ‘

Check ltems
{Possible Cause)

PO140
0512

+ An excessively high voltage from the sensor is sent to ECM.

e Harness or connectors
(The sensor circuit is open or shorted.)
o Hear heated oxygen sensor

EC-263

@l

MA
B
LG
FE

CL
MT
AT

A
RA
BR
ST
RS
BT
HA

EL
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# MONITOR  + NOFaL []

CKPS*RPM(POS) 2040rpm

COOLAN TEMP/S 82°C

VHCL SPEED SE 82lewh

B/FUEL SCHDL 2.5ms
| RECORD

SEF827U

e

ECM

[o connecTor]|

e

SEF492W

438

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.
1) Turn ignition switch “ON” and select “DATA MONITOR”
= mode with CONSULT.
Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.
Maintain the following conditions for at least 5 consecu-
tive seconds.
CKPS-RPM (POS): 1,400 - 2,800 rpm (A/T models)
1,400 - 3,100 rpm (M/T models)
VHCL SPEED SE: 64 - 120 km/h (40 - 75 MPH}
B/FUEL SCHDL: 0.5 - 5.0 msec
COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
Selector lever: Suitable position
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-266.
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.

@ 1) Start engine and warm it up to normal operating tem-
perature.

Set voltmeter probes between ECM terminals &9 (sen-
sor signal) and ground.

Check the voltage after racing up to 4,000 rpm under no
load at least 10 times.

(Depress and release accelerator pedal as soon as pos-
sible.) _

The voltage should be below 2V during this proce-
dure.

4) 1f NG, go to “DIAGNOSTIC PROCEDURE”, EC-266.

2)
3)

4)

2)
3)

EC-264
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Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

EC-RRO2-01
s : Detectable line for DTS @ﬂ
]c-il\(ljl.ll\-ll(g:\l s%‘\':r-!;l'-rCH — : Non-detectable line for DTG
1 FUSE
15A BESGK Refer to EL-POWER. MA
{J/B)
:
2] EM
R/B
[Eml o
REAR HEATED
OXYGEN
SENSOR
L) (L2]] L2
R W B FE
FR____R -~
I I 2L
——— — Res
< S (
A u A CONNECTOR.25
= In
B N I S R O W
R Me) W B [ i
f___fo— : AT
I l
d I (L
A L "
Fis -
R w B _ BIA,
< T L
| t
T B
d I BR
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1 1
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Refer to last page (Foldout page). ?
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Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

Engine ground / .
(B f
intake manifold | DJAGNOSTIC PROCEDURE
coltector
I INSPETICN STRT ]
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws.
\d
seFsagp| | GHECK INPUT SIGNAL CIRCUIT. NG [ Check the following.
1. Disconnect rear healed oxygen sensor RH "] & Harness connectors
. harness connector and ECM harness connec- F®).
Rear heated gxygen tar. « Harness connectors
sensor hamess 2. Check harness continuity between ECM termi- (e,
“~ connector nal & and terminal &) . e Hamess for open or short

Continuity should exist. between rear heated oxygen

3. Check harness continuity between ECM termi- sensor and ECM
nal & {or terminal @) and ground. If NG, repair open circuit, shori
Continuity should not exist. to ground or short to power in
If OK, check harness for short to ground and hamess or connectors.
short to power.

OK

E Y

« =273 - Hear heated oxygen sensor
View i grommet removed ™ serargy| | CHECK GROUND CIRCUIT. ' NG | chack the following.
Check harness continuity between terminal @ e Harnesneclors
and engine ground, - ,
B "m""m "'m""w Continuity should exist. « Harness connectors
@ If OK, check harness for short to ground and e,
short to power. e Harness for open or short
ECM ]°| CONNECTOR| 112 oK between tear heated oxygen
1 sensor and ECM
If NG, repair cpen circuit, short
to ground or short to power in
@ hamess of connectors,
= CHECK COMPONENT NG . | Replace rear heated oxygen
@ = (Rear heated oxygen sensor). | sensor.
1. Turn ignition switch “OFF".
2. Disconnect sensor harmess connector and
SEF709R check for water.
Water should not exist.
E! If OK, go to step 3.
N 3. Check rear heated oxygen sensor.
Refer to “COMPONENT INSPECTION" on next
l &
e
3 CHECK SHIELD CIRCUIT. NG [ Check the following.
1. Turn ignition switch “OFF”. "| » Hamess connectors
2. Disconnect harness connectors ((B1), (Wd). (B0,
@ 3. Check harness continuity between terminal « Harness connectors
I and engine ground. CED
Continuity should exist. » Joint connector-25
If OK, check hamness for shoit to ground and {Refer to “HARNESS LAY-
SEFTI0R| | ghort to power. Then reconnect hamess con- OUT"” in EL section.)
nectors. « Harness for open or short
between harness connector
OK and engine ground
if NG, repair open circuit or
shott to greund or short to
power in harness or cannec-
tors.

Y

Perform "“TROUBLE DIAGNOSIS FOR INTER-
MITTENT INCIDENT”, EC-116.

'

| INSPECTION END

440 EC-266



TROUBLE DIAGNOSIS FOR DTC P0140 EXCEPT FOR CALIFORNIA
Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S) (Cont’d)

B ACTIVETEST
v [ COMPONENT INSPECTION
FUELINJECTION 2% Rear heated oxygen sensor
======== MONITOR ======== = 1) Start engine and drive vehicle at a speed of more than g
EE%S;;@?NA-EF;OS) J_Ei{?’“ 70 km/h (43 MPH) for 2 consecutive minutes.
RR 02 SENSOR 1.8V 2) Stop vehicle with engine running.

3) Select “FUEL INJECTION” in “ACTIVE TEST” mode, §jAa
and select “RR 02 SENSOR” as the monitor item with

[ up 'II DWN j[Qd] CONSULT.

4) Check “RR 02 SENSOR” at idle speed when adjusting Ejy

ki “FUEL INJECTION” to +25%.
‘ “RR 02 SENSOR” should be above 0.48V at least
A once when the “FUEL INJECTION” is +25%. LG
Gj] “AR 02 SENSOR"” should be below 0.43V at least
= once when the “FUEL INJECTION” is -25%.
" ECM |0| CONNECTDR'I CAUTION:
%6 padieg Discard any heated oxygen sensor which has been
i / ;5 dropped from a height of more than 0.5 m (19.7 in) onto
o % a hard surface such as a concrete floor; use a new one. [FE
- OR
I ! cch\H @ 1) Start engine and drive vehicle at a speed of more than
® o 1 70 km/h (43 MPH) for 2 consecutive minutes. GL
- SEFa92W 2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminals & (sen-
sor signal) and ground. M7

4) Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.

(Depress and release accelerator pedal as soon as pos- AT
sible.)

The voltage should be above 0.48V at least once.

If the voltage is above 0.48V at step 4, step 5 is not FA
necessary.

5) Check the voltage when racing up to 6,000 rpm under .
no load. Or keep vehicle at idliing for 10 minutes, then RA
check the voltage. Or check the voltage when coasting
from 80 km/h (50 MPH) in 3rd gear position (M/T), D R
position with “OD” OFF (A/T).

The voltage should be below 0.43V at least once.

CAUTION: ST

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. BS

S§ 27 BT
83
+ + %'1
-
TR i
w P g X~
(% w O § } The voltage should be above
25 7 <+ | H i 0.48YV at ieast one time. EL
Wa g © f 1
- H ' } The voltage should be below
53 ?E ; g N - _ et saussn semserssm s st e [ 0.43v at least one “me'SEF431RA 0%
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TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2) FOR CALIFORNIA

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Rear Heated Oxygen Sensor Heaters (P0141:
Right bank), (P0161: Left bank)

k4

ignition switch

Start signal

ECM

A 4

The ECM performs ON/OFF control of the rear
heated oxygen sensor heaters correspending to the

engine speed.

CONSULT REFERENCE VALUE IN
Specification data are reference values.

Rear
.| heated oxy-

OPERATION

gen sensor
heaters

d oxygen sensor
Engine speed rpm ear heat?]eate):g
Above 3,600 OFF
Below 3,600 ON

DATA MONITOR MODE

MONITOR ITEM

CONDITION

SPECIFICATION

RR 02 SEN HTR-B1

» Engine speed: Idle [After driving 2 minutes at 70 km/h (43 MPH) or more]

ON

RR 02 SEN HTR-B2

# Engine speed: Above 3,660 rpm
# Ignition switch: ON (Engine stopped)

OFF

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

TER-
WIRE DATA
Mr:E)AL COLOR ITEM CONDITION (DC voltage)
{Engine is running. |
|_ Idle speed [After driving 2 minutes at 70 km/h 0-1.0V
Rear heated oxygen sen- {43 MPH) or more]
105 R sor heater (Left bank) || gnition switch "ON"
107 R Rear heated oxygen sen-
sor heater (Right bank) Engine stopped BATTERY VOLTAGE
[Engine is running. | {11 - 14V)
Engine speed is above 3,600 mpm.
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble oo Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PO141 e The current amperage in the rear heated oxygen » Harness or connectors
0902 sensor heater circuit is out of the normal range. {The rear heated oxygen sensor heater circuit is
(Right bank) (The improper voltage drop signal is sent to ECM open or shorted.)
PO161 through the rear heated oxygen sensor heater.) e Rear heated oxygen sensor heater
1002
(Left bank)

442
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TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2) FOR CALIFORNIA

¥ MONITOR ¥ NO FAIL D
CKPSsRPM (POS) 672rpm

RECORD I

SEF588Q

Rear Heated Oxygen Sensor Heaters (P0141:
Right bank), (P0161: Left bank) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
¥ “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.

1) Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.
2) Start engine and drive vehicle at a speed of more than

70 km/h (43 MPH) for 2 consecutive minutes.
3) If 1st trip DTC is detected, go to “DIAGNQSTIC

PROCEDURE", EC-272.

OR
@ 1) Start engine and drive vehicle at a speed of more than

70 km/h (43 MPH) for 2 consecutive minutes.

2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

4) Select “MODE 3" with GST.

5) If DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-272.

OR
1)} Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.
2) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-272.
When using GST, “DIAGNOSTIC TROUBLE CODE CONFIRMA-
TION PROCEDURE” should be performed twice as much as
when using CONSULT or ECM (Diagnostic Test Mode II)
because GST cannot display MODE 7 (1st trip DTC) concern-
ing this diagnosis. Therefore, using CONSULT or ECM (Diag-
nostic Test Mode ll} is recommended.

EC-269
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TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2) FOR CALIFORNIA

LEFT BANK

IGNITION SWITCH
ON or START

FUSE
BLOCK
{J/B)

15A

Tt

P
@

2
]

ol
36

i

Refer to EL-FOWER.

REAR
HEATED
OXYGEN
SENSOR

e e e vl =

B

JOINT
CONNECTOR-24

=

=@ — @ —o
L.
1

Rear Heated Oxygen Sensor Heaters (P0141:
Right bank), (P0161: Left bank) (Cont’d)

EC-RO2H-L-01

: Detectable line for DTC
- Non-tetectable line for DOTC

R w !
ENE
OZHRL O2SAL
ECM
1
18 F19
Refer to last page (Foldout page).
T S
AREGD e @®
\gle[7]8/ ¢ \314/ "Gy v
—— _
wifioe1ea]vea] [105 s8] v07 [10s 2o]21]22 24
e e[ [ [l a]ms |ne| LoLlel7181e] O 26[27]2820]30) Ty s
119 w1 L EET 33435 ]06137] | 1= ool || & .3
17| nel naf1a n2] 13 ]2 BEEE ST T
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TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2) FOR CALIFORNIA

Rear Heated Oxygen Sensor Heaters (P0141:
Right bank), (P0161: Left bank) (Cont’d)

RIGHT BANK
S EC-ROZHR-01
_! FUSE s : Detectable line for DTC
% 15A EJII-I%CK Refer to EL-POWER. memen | Non-detectable line for DTC
| L A
i3]
R/B - &
5 e
R/B
1
=1 EE
REAR
HEATED
OXYGEN
SENSOR @lL
5]
ey
R W B MT
lF A __Ia
|
I I AT
K177 Tre
21 FA
JOINT
ECTOH-25
F107
3
B
| BE
T M
ST
B A B B B
e |
O2HRR 0O25RR . RS
ECM
|
F18 Fi1g T
Refer to last page (Foldout page). i
[HIA
2|33 i =
(5 8l7 8) “@I% Cidiiaja]e 2r2|2|2| g
DX

IT

101|102 {103 | 104 ) 105] 106 ] 907 [ 108 1]2[3] [a] 20jo1]22] fo3) |a4
wino] ]| [ws[me|mpne) 5L6171819] O eeferfesTeala0] [;

o

[11]12]13]14 33]34]35]3657]
ur[nsne ] [ni|efimf] “remenis [aalag] [aoa1] [42

H.S.

MECE25C
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TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2) FOR CALIFORNIA

//

Rear heated oxygen

] oxygen sensor
harness connecmr

sensor harngss conneclor-v“
w"“"ﬁ Hear heated

Rear Heated Oxygen Sensor Heaters (P0141:
Right bank), (P0161: Left bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

Rear H(O2S harness
protector color

PO141 (-B1) Right bank: White
P0161 (-B2) Left bank: Red

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Discannect rear heated oxygen sensor
harness connector.

3. Tumn ignition switch “ON",

4. Check voltage between terminal @ and

NG

. | Check the following.
"1 « Harness connectors

&),
e 15A fuse
o Harness for open or short

between front heated oxy-

SEF194WJ

A& R
an

ground. gen sensor and fuse
Voltage: Battery voltage If NG, repair harness or
OK connectors.
B v
CHECK GROUND CIRCUIT. NG‘ Repair haress or connec-
1. Turn ignition switch “OFF". "1 tors.

2. Disconnect ECM harness connector.

3. Check harness continuity between termi- |

nal and sensor.

Terminals HBank
P code {Harness
protector
ECM Sensor cofor)
PO141 107 1 RH {White)
PO161 106 1 LH {Red)

Continuity should exist.
If OK, check harness for short to ground
and short to power.

CK

r

CHECK COMPONENT
(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION" cn

next page.

NG

h 4

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-118.

Y

b
SEF485W
B
DISCONNECT MSCDNNEGT
HE
I_ecwm |0|CONNECTOR|| !
SEF486W
446

INSPECTION END

EC-272

REPLACE REAR HEATED

OXYGEN SENSOR.

1. Check rear heated oxy-
gen sensor harness pro-
tector color.

White: Right bank (-B1)
Red: Left bank (-B2)

2. Replace malfunctioning

rear heated oxygen sen-
SOr.




TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2) FOR CALIFORNIA

k=

TS. @—.—\
NSCONNECT 4

2|1

€/ \_
[Q]

A~

CISCONNECT E

Gy

SEF487W

Rear Heated Oxygen Sensor Heaters (P0141:
Right bank), (P0161: Left 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
@and@,@,@ No
@ad@, @ @

If NG, replace the front heated oxygen sensor.

CAUTION: -
Discard any heated oxygen sensor which has been droppe
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-273
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TROUBLE DIAGNOSIS FOR DTC P0141 EXCEPT FOR CALIFORNIA

Rear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshal position sensor

Engine speed

Rear

Ignition switch

Start signal

ECM > heated oxy-
gen sensor
heater

The ECM performs ON/OFF control of the rear
heated oxygen sensor heater corresponding to the

engine speed.

OPERATION
. Rear heated oxygen sensor
Engine speed rpm heater
Above 3,600 OFF
Below 3,600 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

RR 02 HEATER

e Engine speed: idle [After driving 2 minutes at 70 kmsh (43 MPH) or more]

ON

¢ Engine speed. Above 3,600 rpm
« Ignition switch: ON (Engine stopped)

OFF

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

TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
‘Engine is running.]
Idle speed [After driving 2 minutes at 70 km/h 0-1.0v
(43 MPH) or more]
Rear heated oxygen sen- — Ty
107 | R sor heater [Ignition switch “ON
Engine stopped BATTERY VOLTAGE
[Engine is running.] (11 - 14V)
Engine speed is above 3,600 rpm.
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check Items
Code No. Malfunction is detected when ... (Possible Cause)
PO141 e The current amperage in the rear heated oxygen e Harness or connectors
0902 sensor heater circuit is out of the normal range. {The rear heated oxygen sensor heater circuit is

{An improper voltage drop signal is sent to ECM
through the rear heated oxygen sensor heater.)

open or shorted.)
» Rear heated oxygen sensor heater

EC-274



TROUBLE DIAGNOSIS FOR DTC P0141 EXCEPT FOR CALIFORNIA

CKPSRPM (POS)

7 MONITOR ¥t NO FAILL I:]

672rpm

[ RECORD |

SEF588Q

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE" has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.

B "

2}

3)

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

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes,

If 1st trip DTC is detected, go fo “DIAGNOSTIC
PROCEDURE", EC-277.

B
2)
3)

5)

OR
Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.
Turn ignition switch “OFF” and wait at least 10 seconds.
Start engine and drive vehicle at a speed of more than
70 kmvh {43 MPH) for 2 consecutive minutes.
Select “Mode 3” with GST.
If DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-277.

oy 1)
2)
3)

4)

OR
Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.
Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON’.
Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”", EC-277.

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

EC-275
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TROUBLE DIAGNOSIS FOR DTC P0141 EXCEPT FOR CALIFORNIA
Rear Heated Oxygen Sensor Heater (Cont’d)

EC-RRO2/H-01

sy ; Detectable line for DTC

IGNITION SWITCH ) . )
ON or START — : Nor-detectable line for DTC

)
]

! FUSE
g 154 |BLOGK | Refer to EL-POWER.

REAR HEATED

W B JOINT
CONNECTOR-25
_--120T|.-_- S i | [ 1 |Eo
(v4)
R W B | N [
- B
fl____|®&—
l —— i
t — e - .—
7 18| ==I[16]F- -1 8
® e
R w B
N [ 1
K____|e o
i ¥ Il
107 [sell Fi‘ B 8
O2zHRR 0Q25RR ._I
ECM
T
Befer to last page (Foldout pags).
121314 HBHE 1]2[3]C=[4]s
gl1o]11]12]13§14]15]18|17{18]19]20 8] aliof11]12]13]14]15]16 (M)
e a
[T e[ [P eTe ] e

01j02 | 103 ] 14] | 108
neyno| |z |13
nr|ug |19 120] |1

MEC493C
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TROUBLE DIAGNOSIS FOR DTC P0141 EXCEPT FOR CALIFORNIA

~
View with grommet removed

Rear heated oxygen sensor

™~

— ~
Rear heated oxygen
sensor harness
™ connector

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF816U
4 .
&)
ee) |
SEFs01W
B]

ECM

|O| CONNECTOR]|

ol

[Q]

DISCONNECT

s =

SEF502W|

l
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “CFF”. ™ « 15A fuse
2. Disconnect rear heated oxygen sensor e Harness for open or short
harness conneclor. batween rear heated oxy-
3. Turn ignition switch “ON". gen sensor and fuse
4. Check voltage between terminal (@ and if NG, repair harness or
ground. connectors.
Voltage: Battery voltage
OK
B ¥
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". *| o Harness connectors
2. Disconnect ECM harness connecior. (B, (M)
3. Check harness continuity between termi- e Harness connectors
nal @ and ECM terminal (G97). (wss),
Continuity should exist. « Harness for open or short
If OK, check hamess for short to ground between ECM and rear
and short to power. heated oxygen sensor
OK If NG, repair open circuit,
short to ground or short 10
power in harness or con-
nectors.
Y
CHECK COMPONENT NG [ Replace rear heated oxy-
(Rear heated oxygen sensor heater). > gen Sensor.

Refer to “COMPONENT INSPECTION" on
next page. '

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

Y

INSPECTION END

EC-277
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TROUBLE DIAGNOSIS FOR DTC P0141 EXCEPT FOR CALIFORNIA

Rear Heated Oxygen Sensor Heater (Cont’d)

COMPONENT INSPECTION

. . Rear heated oxygen sensor heater
2Ty —a—— Check the following.
1. Check resistance between terminals @ and (.
@ Resistance: 2.3 - 4.3Q at 25°C (77°F)
) 2. Check continuity.
R | — Terminal No. Continuity
é4i§5

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.

@ and®, @, @ No
\ @and®. @.@
[a]

SEF503W
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

ON BOARD DIAGNOSIS LOGIC

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

Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
in case the amount of the compensation vaiue is extremely large (The actual mixture ratio is too lean.), the
ECM judges the condition as the fuel injection system maifunction and light up the MIL (2 trip detection logic).

@l
MA
EM
LG
FE
GL

i)

FA
RA
BIR
ST
RS

BT

Front heated oxygen sensors Density of oxygen in exhaust gas »] ECM » Injectors
{Mixture ratio feedback signal}
Dlagg?jsdt;c;:')uble Malfunction is detected when ... (ngs?;:; Ig;ze)
PO171 » Fuel injection system does not operate property. ¢ Intake air leaks
0115 e The amount of mixture ratic compensation is too large. (The | e Front heated oxygen sensor
(Right bank) mixture ratio is too lean.) o [njectors
e Exhaust gas leaks
P0174 » Incorrect fuel pressure
0210 e Lack of fuel
(Left bank)  Mass air flow sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
WmacrvetesTH L[] PROCEDURE
SELF-LEARN B1:100% NOTE:
CONTROL B2 : 100%
zzzzzzozzz MONITOR ======z==c if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- AT
CKPS*RPM (POS) Orpm DURE” has been previously conducted, always turn ignition
gF?gLAN TEMP/S 93°C switch “OFF” and wait at least 10 seconds before conducting
2 SEN-B1 0.01V
FR 02 SEN-B2 0.01V the next test.
A/F ALPHA-B1 100% = 1} Start engine and warm it up to normal operating tem-
AFF ALPHA-B2 [ 100% peratureg.l P
CLEAR | 2) Turn ignition switch “OFF” and wait at least 10 seconds.
SEFS04W 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
3r MONITCR ¢ NOFAIL “CLEAR”,
CKPS*RPM (POS) 2000rpm 5) Select “DATA MONITOR” mode with CONSULT.
FR O2 MNTR-B1 RICH 6) Start engine again and let it idle for at least 10 minutes.
FR 02 MNTR-B2 RIGH The 1st trip DTC P0171, P0174 should be detected at
this stage, if a malfunction exists.
7) If it js difficult to start engine at step 6), the fuel injec-
tion system has a malfunction.
8) Crank engine while depressing accelerator pedal. If 1st
l RECORD trip DTC is detected and engine starts, go to “DIAG-
SEF505W NOSTIC PROCEDURE”, EC-283. If engine does not

start, visually check for exhaust and intake air leak.

EC-279
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

j.sensor harness

=~ connector

SEF&49T)

454

Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

(Cont’d)
OR
& 1} Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 10 seconds.

9)

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.

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,
P0174 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 1st trip DTC is detected and engine starts, go to
“DIAGNOSTIC PROCEDURE"”, EC-283.
if the engine does not start, visually check for exhaust
and intake air ieak,

OR

4)

5)
8)

7)

9)

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 10 seconds.
Disconnect mass air flow sensor harness connector.
Then restart engine and run it at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode |I to Diagnostic Test Mode 1.

Perform “Diagnostic Test Mode I (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The DTC 0115, 0210 shouid 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 1st trip DTC is detected and engine starts, go to
“DIAGNOSTIC PROCEDURE”, EC-283.

If the engine does not start, visually check for exhaust
and intake air leak.

EC-280



TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)
Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

’
RIGHT BANK (Cont’d)
- - LRH-01
IGNITION SWITCH EC-FUE @l
o ?TART mmm : Detectable line for DTC
FUSE — : Non-detectable line for DTG
% 20A % 15A EJI.TEC!))CK Refer to EL-POWER. M A
34 a1
1 1
] [es] Bl
A RB
| o
R RiB
€2y
F37)
R A/B
| I FE
R R/B
C
) a -
5 ERONTHEATED.
RH MT
(1] |L2.]|
? ? | Uy W AT
A R R K._ -.‘q
=] [ =1 e FA
INJECTOR INJECTOR INJECTOR i | JOINT
{NO. NO.3 NO.5 I i CONNECTOR-24
I I | U
1 ; 1 I ! 1 1 i
L) L) L | | [ L
R/B RrY Lw | 1 B
I I
| | '\ ¥ BR
] I ] I |
ESJ """" @ """" 1 I Iy ]
R/B G RIY LW C_ -,.—A I I ST
B B B
LAY w | I
el il Fioel [ [E@ ® RS
INJ#1 INJ#3 INJ#5 OZHFR O25FR ECM _L
F101 "—— =
-
Refer to last page (Foldout page).
‘ E10B [F2
AHEEGry 41HEI N G)
ED® Grp® G
2 == IR
LR (™. .
GY B B B
_ 1B
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

LEFT BANK (Cont’d)
IGNITION SWITGH T EC-FUELLH-01
ONor -STAHT e : Detectable line for DTC
— FUSE e : Non-gétectable line for DTC
g (Ef}lfg)CK Refer to EL-POWER.
34 31
,
|l 168

B8
Eid
&9
A AB
R/B
[l
FRONT HEATED
OXYGEN SENSOR
1 (L2
® Py (L)
L W
| | K- —’*
I 1
g R ] E I JC%IP’:IEECTOH 24
I—I—I I--l—I l—l—l ! I -
2] [2] 2 I I [ |
INJECTOR INJECTOR INJECTOR I I L] [1]
NO.2 é NO.4 NO.& [ I L L‘;"I
ED (F20) EzD ' I
i 1 1 I [
LI_'—I_I I_I_I l_lTI._l 1 | * *
RIG B/OR PU/R Il :
E B 8
RIG B/OR pUM L W | I
[Froe]! i) Gl [zl Gl o
INJ#2 INJ#4 INJ#6 OZHFL O2SFL ECM J_
Fio = =
Refer to last page (Foldout page).
M @. @ G T i i
B B B gy \elsl7]8/ g GY
=

o

L]

nrje| 9] 2] [121]1ez] rzaf v2s el e [aafaq] Facfat] L2214 soleofa1fa2[e3] [77fzelrs

sttt Tateletie] GIeT/Tsls] . o 3] o e s s o i ﬁ
5 7 27]28)28130 43]50451 70171

09 ot |12 03] 4] Haf e 10 O 31132 72
HEED EEEEH EEEDEBEEA gV Hs.

MEC488C

456 EC-282



TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)
Fuel Injection System Function (Lean side)

(P0171: Right bank), (P0174: Left bank)
(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START @l
v MA
CHECK EXHAUST AIR LEAK. NG [Repair or replace.
Start engine and run it at idle. Listen for an "
exhaust air leak before three way catalyst.
SEF099P ¥
+ oK
Right bank (-B1
¢ BV CHECK FOR INTAKE AIR LEAK. NG ["Repair or replace. e
% Front heated oxygen L Start engine and run it at idle. Listen for an hd
sensor RH harness connector & intake air leak between the mass air flow
/ sensor and the intake manifold.
oK
B ! |
CHECK FRONT HEATED OXYGEN SEN- NG; Repair harness or connec- =S
SOR. 7| tors.
1. Turn ignition switch “OFF”.
2. Disconnect front heated oxygen sensor
harness connecter and ECM harness CL
SEF0B2YV conngctor,
3. Check harness continuity between ECM
and sensor terminats.
T
Terminals (Hzf::%
P code
protector
‘ ECM Sensor color) AT
PG130 50 2 RH (Black)
o
Front heated oxygen P0150 51 2 LH (Blue)
sehsor LH harness - FA
connect "3 Continuity should exist.
o) 4. Check harness continuity between ECM
or sensor and ground.
O [BA
Terminals Bank
- Serosay|| (Harmess
Cote | ECM or round | Protector
sensor 9 calor) EE)
PO130 50 or 2 ground RH (Black)
PG150 5% or 2 ground LH {Blue)
ST
Continuity should not exist.
Front HO2S harness If OK, check harness for short to ground
protector color and short to power.
RS
OK
. NG
. , CHECK FUEL PRESSURE. +| Check the following. =
PO171 {-B1) Right bank: Black 1. Release fuel pressure to zero. Refer to "| @ Fuel pump and circuit BT
P0O174 {-B2) Left bank: Blue C-37. Refer to EC-524.
SEF194WE| | 2, Install fuel pressure gauge and check e Fuel pressure regulator
fuel pressure. Refer to EC-37. HA
E m BISCONNEET & INSCOMNECT At idle: e Fuel lines
' & -’ g Approx. 235 kPa Refer to “ENGINE MAIN-
HS. T5. (2.4 kgiem?2, 34 psi) TENANCE” in MA sec-
= — A few seconds after ignition switch is tion. ) EL
[ Ecm  [o|connecTon| turned OFF to ON: o Fuel filter for clogging
Approx. 294 kPa if NG, repair or replace.
(RH)50 51 (LK) (3.0 kg/cm?, 43 psi)
= lOK DK
& ) '
’ SEF0B4V

EC-283 457



TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

BACTIVETESTE [
* %k x POWER BALANCE * %k %
=z======== MONITOR ====zz=cz=:
CKPS=RPM(POS) 672rpm
MAS AIR/FL SE 1.53V
|ACGV-AACH 20 step
m
EH2[3][4] Test
5 ]le]l 7]l 8ll sSTART
SEFS06W
7
@& & X,

Suitable tool

MEGT038

SEF5950

458

Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

(Cont’d)
@®

|

CHECK MASS AIR FLOW SENSOR,
Check “MASS AIR FLOW” in
“DATA MONITCR” mode with
CONSULT.
2.0 - 6.0 gm/sec: at idling
12.9 - 25.3 g-m/sec: at 2,500 rpm
OR

NG

Check “mass air flow” in MODE 1
with GST.
2.0 - 6.0 g-m/sec: at idling

@

7.0 - 20.0 g-m/sec: at 2,500 rpm
OR

Check mass air flow sensor output
voltage, refer to EC-122,

1.7 - 2.1V: at 2,500 rpm

OK

Check connectors for

rusted terminals or loose
cannections in the mass air
flow sensor circuit or engine
grounds. Refer to EC-122.

CHECK FUNCTION OF INJECTORS.
1. Install all parts removed.
2. Start engine.

3. Perform “POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

. Make sure that each circuit pro-

NG

speed drop.
OR

Listen to each injector cperating
sound.

Clicking noise should be
heard.

duces a momentary engine
®°*

OK

h

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

¥

1. Turn ignition switch “OFF”.

2. Disconnect injector hamess connectors
on ieft bank {right bank).

Remove injector gallery assembly.

Refer to Eé-SB.

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

The injector harness cennectors on right
(Left bank) bank should remain con-
nected.

3.

D] v

Y

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-517.
Repair harness or connec-
tors.

1. Disconnect all ignition ceil harness con-
nectors.

2. Place pan or saucer under each injector.
3. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.
Fuel should be sprayed evenly for each

NG

cylinder.
l oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-1186.

.

INSPECTION END

EC-284

A A

Replace injectors from
which fuel does not spray
out.

Always replace O-ring with
new one.




TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Seif-Learning Control, the actual mixture ratio can be brought closely to the &
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation 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 [ja
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

Front heated oxygen sensors Density of oxygen in exhaust gas ] ECM » Injectors et
(Mixture ratio feedback signai)
, , LG
Diagnostic Trouble Malfunction is detected wh Check ltems
Code No. allunction |s detecied when ... (Possible Gause)
PO172 e Fuel injection system does not operate properly. » Front heated oxygen sensor
0114 e The amount of mixture ratio compensation is too large. (The | e Injectors
(Right bank} mixtura ratio is too rich.) ¢ Exhaust gas leaks
PO175 # Incorrect fuel pressure Fi
0209 « Mass air flow sensor
{Left bank} CL
DIAGNOSTIC TROUBLE CODE CONFIRMATION BT
W acTveTesTH [ PROCEDURE i
CONTROL B2 1005, NOTE:
100% :
mzzzzrzzzizzess MONITOR zozzozinzsooois If “DIAGNOSTIC TROUBLE CODE CONFIRMAT'ON PROCE' AT
CKPSRPM (POS) Orpm DURE” has been previously conducted, always turn ignit_ion
Egg';‘ggﬁ';ﬂ"’ S g?sc?v switch “OFF’’ and wait at least 10 seconds before conducting
FR 02 SEN-B2 0.00V the next test. FA
AF ALPHA-B1 100% 5 i i ing tem-
A ALPHA2 [ oo 1) géa:gt U.*5\rr(lfyme and warm it up to normal operating
| CLEAR 2) Turnignition switch “OFF” and wait at least 10 seconds. RA
SEF460W 3) Tum ignition switch “ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CONSUI._T. T
‘ O 4) Clear the self-learing control coefficient by touching BR
¥r MONITOR ¥y NOFAIL “CLEAR”.
CKPS+RPM (POS) 2000rpm 5) Select “DATA MONITOR” mode with CONSULT. ST
FR O2 MNTR-B1 RICH 6) Start engine again and let it idie for at ieast 10 minutes.
FR O2 MNTR-B2 RICH : The 1st trip DTC P0172, P0175 should be detected at
this stage, if a malfunction exists. . BS
7) i it is difficult to start engine at step 8), the fuel injec-
tion system has a malfunction.
8) Crank engine while depressing accelerator pedal. If 1st BY
{ RECORD trip DTC is detected and engine starts, go to “DIAG-
SEF505W| NOSTIC PROCEDURE”, EC-289. if engine does not

start, remove ignition plugs and check for fouling, etc. MA

EL

EC-285 459



TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

Mass air flow
j.sensor harness

460

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)
(Cont’d)

@ "

OR
Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF” and wait at least 10 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.
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,
P0175 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 pedai. If 1st

trip DTC is detected and engine starts, go to "DIAG-
NOSTIC PROCEDURE”, EC-289. If engine does not
start, remove ignition plugs and check for fouling, etc.

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 10 seconds.
Disconnect mass air flow sensor harness connector.
Then restart engine and run it for at least 3 seconds at
idie speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON”,

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode [I to Diagnostic Test Mode |.

Perform “Diagnostic Test Mode !l (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.

10) Start engine again and run it for at least 10 minutes at

idle speed.
The DTC 0114, 0209 should be detected at this stage,
if 2 malfunction exists.

11) If it is difficult to start engine at step 10, the fuel injec-

tion system alsc has a malfunction.

12) Crank engine while depressing accelerator pedal. If 1st

trip DTC is detected and engine starts, go to “DIAG-
NOSTIC PROCEDURE”, EC-289. If engine does not
start, remove ignition plugs and check for fouling, etc.

EC-286



TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)

RIGHT BANK (Cont’d)
IGNITION SWITCH ] EC-FUELRH-01 Gl
ONor ?TAHT wemm : Detectable iine for DTC
r— FUSE e : Nori-letectable line for DTC
% 20A % 15A EJI7E%CK Refer to EL-POWER. A
| |
G EJ .J 53
R R/B
| .
A R/B
E14
[_|__|Iil IcH) |_'_|I1LI
R A/B
| | B
R R/B
F
I‘@‘\ m GL
Ll FRONT HEATEDR
| gﬁYGEN SENSO T
| 2]
® P == ==
A A R K— -..‘
e N < s
é IrSgECTOF! é wé%cmn é :\INSESCTOR I I -(l;%lmE CTOR.24
. . . | 1 :
GE i ! [ |
o O O | T
A/B RY Lw | i B
I I
EI F131 I—_-I : : + + @
_______ - [T
|;j|;.l' F14 -IEN'_I- Ll—l ::- --‘ l_]
T T B B B ST
LY w | -J
Iz ] ] [s] il ° -
INJ# INJ#3 INJ#5 O2HFR Q2SFR oM _L
5 &
F18 F19 el
Refer to last page (Foldout page).
7 N E106 HA
— i[z[3[4 i[2[3]4
\5|6}7 a] (5 67 @)
= EL
[EIEIEIE 1J1I @"
1B
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TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)

]
LEFT BANK (Cont’d)
. EC-FUELLH-01
IGNITION SWITCH
ON or START . : Detectable fine for DTC
;——'—:L FUSE m— : Non-detectabie line for DTC
% 20A % 154 EJL/'E%CK Refer to EL-POWER.
34 3
[31]
— 1 1
LS| [Lesshy
R R/8
g RIB .
Iih———{llLH
] R/B
|
|
R/B
=]
FRONT HEATED
E'_){(YGEN SENSOR
) (2|
@ o
L W
o
( ]
l | I |"| .
JOIN
|j_| I_lLl Ij_l : : CONNECTOR-24
[2] =] [2] I ! aa o
INJECTOR INJECTOR INJECTOR I i 1 1
é NO.2 é NO.4 NO.6 I | =l Lé—]
(D) (F20) (2D | I
1 i § | i
'l'_—l—l_, I_lTI_I I_lTI_I [ ! * *
RIG B/OR PUR : I
] o— r_|
B B B
RIG B/OR PU/R L w -—I
[l [ @l 121 il |
INJ#2 INJ#4 INJ#6 O2HFL 025FL ECM _L
Fi01 = =
.
Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

SEF095P|

Right bank (-B1)

] A\

it
% Front heated oxygen L cfen
se/nsor RH harness connector &

connect
\ S
-
N

o
C Front heatad oxygan
sensor LH h
@

arness -

Front

PO172 (-B1} Right bank: Black
P0O175 (-B2) Left bank: Blue

==
HC28 harness
protector color

SEF184WG

M€

INECT

[_EcMm  1o[connECTOR Il

(RHYB0 51 {LH}

A

&

[Q]

il

afto

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECT!ON 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.

B lOK

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “OFF”.

2. Discannect front heated oxygen sensor
harness connector and ECM harness
connector.

3. Check harness continuity between ECM
and sensor terminals.

NG

Repair harness or gonnec-

Bank
{Hamess
protectar

color)

Terminals

P code
ECM Sensor

P0130 50 2 RH (Black)
PO150 51 2 LH (Blug)

Continuity should exist.
4. Check harness continuity between ECM
or sensor and ground.

Terminals (HBank
arness
Poode | ECM or protector
sensor coler)
PO130 BQor2 ground RH (Black)

PO1E0 5lor2 ground LH (Blue}

ground

Continuity should not exist.
If OK, check harness for short to ground
and short to power.

OK

L

tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. Refer to
EC-37.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/em?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?Z, 43 psi)

NG

.| Check the following.

SEFOB4v

lOK

®

EC-289

"| @ Fuel pump and circuit

Refer to EC-524.

e Fuel pressure reguiator
Refer to EC-37.

if NG, repair or replace.

VIS

FE

GL

WIT

463



TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

moz=Zzzz=z MONITOR
CKPS*RPM{PQS)
MAS AIR/FL SE
IACV-AACHY

HacTveTesTEl [
* %% POWER BALANCE # % *

672rpm
1.53V
20 step

El2][3]4]

[sll6il7]l8]

iy

TEST
START

SEF508W

@& &

At idle

Suitable tool

MEC703B

464

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)

(Cont’d)
®

|

K MASS AIR FLOW SENSOR.

CONSULT.

2.0 - 6.0 gm/sec: at idling

7.0 - 20.0 g-m/sec: at 2,500 rpm
OR

NG

Chack connectors for

rusted terminals or loose
connections in the mass air
flow sensor circuit or engine

grounds. Refer to EC-122.

Check “mass air flow” in MODE 1

with GST.

2.0 - 6.0 g-m/sec: at idling

7.0 - 20.0 g-m/sec: at 2,500 rpm
OR

CHEC
Check “MASS AIR FLOW” in
“DATA MONITOR” mode with

. Check mass air flow sensor output
voltage, refer to EC-122.
1.7 - 2.1V: at 2,500 rpm

&

OK

CHECK FUNCTION OF INJECTORS.
1. Ingtall all parts removed.
2. Start engine.
3. Perform “POWER BALANCE” in
ks “ACTIVE TEST” mode with
CONSULT.

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

OR

NG

h 4

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

heard.
l OK

Remove injector assembly. Refer to EC-38.
Keep fuel hose and all injectors connected
to injector gallery.

y

Confirm that the engine is coocled down
and there are no fire hazards near the
vehicle.

h.

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-517.
Repair harness or connec-
tors.

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

v Does not drip.

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-116.

I

INSPECTION END

Replace the injectors from

| which fuel is dripping.

EC-290




TROUBLE DIAGNOSIS FOR DTC P0180

oy - \__-——.-'——-\_'———‘
Under the rear seat __ \\

Tank fuel temperature sensor
/ harness connector

Tank fuel temperature
sensor

SEF248PA
20F
18:
&F
g ar Acceptable
g
1.0+
4 osf
w0
2 04f
0.2r
0.1 1 T R SR}
-20 0 20 40 60 80 100
(-4} (32) (6B)(104)(140)(176){212)
Temperature °C (°F)
SEFQ12P

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.

<Reterence data>
Fluid temperature Voltage* Resistance
°C (°F) v) (k)
20 (69) 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 @ {ECM ground).

Diagnostic
Trouble Code
No.

Malfunction is detected when ...

Check ltems
{Possible Causes)

Po180 e An excessively high or low voltage is entered to ECM. | e Harness or connectors
0402 « Rationally incorrect voltage is entered to ECM, com- {The sensor circuit is open or shorted.)
pared with the voltage signals from engine coolant o Tank fuel temperature sensor
temperature sensor and intake air temperature sensor.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
e MONITOR % NOFALL L] PROCEDURE
CKPS*RPM (POS) Orpm NOTE:

COOLAN TEMP/S 30°C

RECORD

SEF507W

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF”’ and wait at least 10 seconds before conducting

the next test.

=
=]

1)

2)
3)

Turn ignition switch “ON’",

Select “DATA MONITOR” mode with CONSULT.

Wait at least 10 seconds.

if the result is NG, go to “DIAGNOSTIC PROCEDURE”,

EC-294.
If the result is OK, go to following step.

NOTE:

If “COOLAN TEMP/S"” is already less than 60°C (140°F)

before step 4, the result will be OK.

If “COOLAN TEMP/S” is above 60°C (140°F), go to the

following step.

4) Cool engine down until “COOLAN TEMP/S” is less than

5)

6) If 1st trip DTC is detected, go to “DIAGNOSTIC

60°C (140°F).
Wait at least 10 seconds.

PROCEDURE", EC-294.

EC-291

G

MIA
EMJ
LG
FE

GL
M

AT

BR
ST
RS
EN
A

EL
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TROUBLE DIAGNOSIS FOR DTC P0180

ECM

O] CONNECTOR

H.S.

K

59

)

SEF810U

466

Tank Fuel Temperature Sensor (Cont’d)

@

_ OR
1) Turn ignition switch “ON” and wait at least 10 seconds.
2) Select “MODE 7” with GST.
If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-294.
If the result is OK, go to following step.
3) Select “MODE 1” with GST and check for the engine
coolant temperature.
NOTE:
If the temperature is already less than 60°C (140°F)
before step 4), the result will be OK.
If the temperature is above 60°C (140°F), go to the fol-
lowing step.
4) Cool engine down until the engine coolant temperature
is less than 60°C (140°F).
5} Wait at least 10 seconds.
6) Select “MODE 7" with GST.
7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-294.

OR

1) Turn ignition switch “ON” and wait at [east 10 seconds.

2) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON”.

3) Perform “Diagnostic Test Mode !l (Self-diagnostic
results)” with ECM.
If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-294.
If the result is OK, go to following step.

4) Check the voltage between ECM terminal &9 (Engine
coolant temperature sensor signal) and ground.

NOTE:

If the voltage is already more than 1.88V before step 5),

the resuit will be OK.

If the voltage is less than 1.88V, go to the following

step.

5) Cool engine down until the voltage becomes more than
1.88V.

6) Wait at least 10 seconds.

7) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON",

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

9) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-294.

EC-292



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

EC-TFTS-01
v E%ELGEA[TNKIT M : Dotectable line l:lzr DTC @ﬂ
WS sl . e : Nor-detectable line for DTC
’
N 2]
T 5
ERM
4
LG
PIL
Fig
A
CL
Fy M
[ 8 |
3 AT
' FA

PiL I I

2] i B B
TFUEL - I
g, @ l BR
MODULE) - J:‘ | |
e .
RS
Refer to last page (Foldout page).
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EL
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TROUBLE DIAGNOSIS FOR DTC P0180

" lis built into fuel tank. /

Under the rear seat

Tank fuel temperature
sensor harness
connector

L_\

Y,

=

Tank fuel temperature sensor O /

T A PRI T SEF246PA

DISCONNECT

g

<]

®
0]

SEF530P
X DISCONNECT
& EAESC
a &>
SEF531P

Tank fuel temperature

Sensor connector
DISCONNECT

SEF37¢T

468

Tank Fuel Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY.

1. Disconnect tank fuel temperature sensor
harmess connector.

2. Turn ignition switch “ON”.

3. Check voltage between terminal (0 and
ground with CONSULT or tester.

NG

Y

Check the following.
& Harness connectors

D, (1

» Harness connectors

CONGED,

e Harness for open or short

Voltage: Approximately 5V between ECM and tank
OK fuel temperature sensor
If NG, repair harness or
connector.
E v
CHECK GROUND CIRCUIT. NG | Repair open circuit, short to
1. Turn ignition switch “OFF". > ground or short to power in
2. Check harness continuity between termi- harness or connectors.
nal @ and body ground.
Continuity should exist.
If OK, check harness for short to ground
and short to power.
OK
A 2
NG | Replace tank fuel tempera-

CHECK COMPONENT

(Tank fuet temperature sensor),

Refer to “COMPONENT INSPECTION”
below.

OK

L 4

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-118.

Y

INSPECTION END

COMPONENT INSPECTION
Tank fuel temperature sensor

Check resistance as shown in the figure.

<Reference data>

A 4

fure sensor.

Temperature °C {°F)

Resistance kQ

20 (68)

23-27

50 (122)

0.79 - 0.90

If NG, replace tank fuel temperature sensor.

EC-294




TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire

ON BOARD DIAGNOSIS LOGIC

If misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-

sor (POS), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Engine speed ECM

Y

Crankshaft position sensor (POS)

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
avery 200 engine revolutions,
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MiL will change
from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause
three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the
malfunction indicator lamp will light up based on the second consecutive trip detection logic. In this
condition, ECM monitors the misfire for each 1,000 revolutions of the engine.

Dlagg?;’:: J;?Uble Malfunction is detected when ... (Pg:s?g::::egss o)
P0306 (0603) e No. 8 cylinder misfires. e Improper spark plug _
e Insufficient compression
'P0O305 (0604) o No. & cylinder misfires. » Incorrect fuel pressure
e EGR volume control valve
P0304 (0605) e No. 4 cylinder misfires. ¢ The injector circuit is open or shorted.
e Injectors
P0303 (0B06) o No. 3 cylinder misfires. o Intake air leaks
e The ignition secondary circuit is cpen or
P0O302 (0807} » No. 2 cylinder misfires. shorted.
e Lack of fuel
PG301 {0608) e No. 1 cylinder misfires. ¢ Magnetized signal plate {flywheel or
drive plate)
F0300 (0701) e Muitiple cylinders misfire. » Front heated oxygen sensors
DIAGNOSTIC TROUBLE CODE CONFIRMATION

% MONITOR v NOFAL LI PROCEDURE (Overall)

CKPSsAPM (POS) 2040rpm CAUTION:

COOLAN TEMP/S 82°C Always drive vehicle at a safe speed.

VHCL. SPEED SE 82krmvh NOTE:

B/FUEL SCHDL 2 Smsec If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF’’ and wait at least 10 seconds before conducting
the next test.

| RECORD | 1) Turn ignition switch “ON”, and select “DATA MONI-
SEFS08W) ' TOR” mode with CONSULT.

EC-295
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TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

470

No. 6 - 1 Cylinder Misfire, Muitiple Cylinder
Misfire (Cont’d)

2) Start engine and warm it up to normal operating tem-
perature.

3} Tum ignition switch “OFF” and wait at feast 10 seconds.

4) Start engine again and drive at 1,500 to 3,000 rpm at
least 3 minutes.
Hold the accelerator pedal as steady as possible during
driving.

NOTE:

Refer to the freeze frame data for the test driving con-

dition.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-297.

OR
@ 1) Start engine and warm it up to normal operating tem-

perature.

2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Start engine again and drive at 1,500 to 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible during
driving.

NOTE: '

Refer to the freeze frame data for the test driving con-

dition.

4) Select “MODE 7” with GST.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-297.

OR
1) Start engine and warm it up to normal operating tem-

perature.

2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Start engine again and drive at 1,500 to 3,000 rpm at
least 3 minutes.
Hold the accelerator pedal as steady as possible during
driving.

4) Turn ignition switch “OFF", wait at least 10 seconds,
and then turn "ON".

5) Perform “Diagnostic Test Mode Ii (Self-diagnostic
results)” with ECM.

6) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE", EC-297.

EC-296



TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

BAcTvETESTE [

% ¥ ¥ POWER BALANGCE * % %
MONITOR
CKPS*RPM(POS)
MAS AIR/FL SE
IACV-AACH

BH(2]3][4]

[sllell7]i8]

672rpm
1.63V
20 step

iy

TEST
START

(L —

njecter harnass
connector ©_#
2

No. 6 - 1 Cylinder Misfire,

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

Multiple Cylinder

INSPECTION START

Y

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed. Listen
for the sound of the intake air leak.

NG | piscover air leak location

and repalr.

A 4

OK

Y

CHECK FOR EXHAUST SYSTEM CLOG-
GING.

Stop engine and visually check exhaust
tube, three way catalyst and muffier for
dent.

NG | Repair or replace it.

OK

v

CHECK EGR FUNCTION.

Perform DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE for EGR
Function,

NG Repair EGR system.

in

connector ( m /

jector sub-harness

C/,M_
//I Click
Cll'e/r
MEC703B

@ & &

At idle

(See page EC-441.)
OK
B v
PERFORM POWER BALANCE TEST. No TGoto @ .
1. Perform “POWER BALANCE” in "
"ACTIVE TEST” mode.
2. Is there any cylinder which does
not produce a momentary
engine speed drop?
OR
When disconnecting each injector
harness connector one at a time, is
there any cylinder which does not
produce a momentary engine
speed drop?
Yes
¥
CHECK INJECTOR. No | Check injector(s} and cir-
Does each injector make an operating "1 cuit{g). {See page EC-517.)
sound at idle?
Yes
E 4
NG

CHECK IGNITION SPARK.

. | Check ignition coil, power

1. Disconnect ignition coil assembly from
rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a suit-
able ground and crank engine.

| transistor and thelr circuits.
(See page EC-415.}

4. Check for spark.

3 OK
{Go to & on next page.)

EC-297
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TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
®

l

CHECK SPARK PLUGS,
Remove the spark plugs and check for

fouling, etc.

NG

Repalr or replace spark

"1 plug(s) with standard type

one(s).
For spark plug type, refer to

— R ]
L—ﬂ, Prassure gaug@"f—:
- N }}a

&)

SEF263P

ECM

54

. )
CONNECTOR II

CONNECT

€

SEF510W|

472

OK “ENGINE MAINTENANCE”
in MA section.
\d
CHECK FUEL PRESSURE. NG ["Check the foliowing.
1. Release fuel pressure 1o zero. (Refer to "| » Fuel pump and circuit
page EC-37.) Refer to EC-524.
2. Install fuel pressure gauge and check » Fuel pressure regulator
fuel pressure. Refer to EC-37.
At idle: ) e Fuel lines
Approx. 235 kPa Refer to “ENGINE MAIN-
(2.4 kg/cm?®, 34 psi) TENANCE” in MA sec-
tion.
OK If NG, repair or replace.
L 4
CHECK COMPRESSION PRESSURE. | "C. [ Check pistons, piston rings,
o Check compression pressure. "| valves, valve seats and cyl-
Standard: inder head gaskets.
1,275 kPa (13.0 kg/cm?, 185 psiy/300
rpm
Minimum:
981 kPa (10.0 kg/cm?, 142 psiy/300
rpm
Difference between each cylinder:
98 kPa (1.0 kg/cm?, 14 psi)/300 rpm
l oK
CHECK IGNITION TIMING. NG._ Adjust ignition timing.
Pertorm BASIC INSPECTION, g
EC-92.
OK
. N
CHECK COMPONENT G [Replace corresponding
{Front heated oxygen sensor). | front heated oxygen sensor.
Refer to “COMPONENT INSPECTION”,
EC-194,
oK
\ 4
NG

CHECK MASS AIR FLOW SENSOR.

Check “MASS AIR FLOW” in
“DATA MONITOR"” mede with

CONSULT.

2.0 - 6.0 gm/sec: at idling

7.0-20.0 g-rgsec: at 2,500 rpm

Check “Mass air flow” in MODE 1
with GST.

2.0 - 6.0 gm/sec: at idling

7.0 - 20.0 gAnc';IHsec: at 2,500 rpm

Check voltage between ECM termi-
nal 3 and ground.

(Engine is warmed up to normal
operating temperature.)

1.0 - 1.7V: at idling

1.5 - 2,1V: at 2,500 rpm

&

v OK
(Go to ® on next page.}

EC-298

Check connectors for

I
7| rusted terminals or loose

connections in the mass air

flow sensor circuit or engine
rounds.

See page EC-122.)

[f NG, repair or replace it.




TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

|

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace. &l
Check items on the rough idle symptom in
“Symptom Matrix Chart”, EC-100.

J oK MA

Scme tests may cause a Diagnostic
Trouble Code 1o be set. EV
Erase the DTC from the ECM memory

after performing the tests. Refer to EC-62.

A4

LG

¥
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-116.

L 4

INSPECTION END FE

CL
Y
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FA
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RS
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TROUBLE DIAGNOSIS FOR DTC P0325

Terminal

PIEZO-ELEMENT

SEF598K

Knock Sensor (KS)

COMPONENT DESCRIPTION

The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking vibration
from the cylinder block is sensed as vibrational pressure. This
pressure is converted into a voltage signal and sent to the ECM.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voitage)
NO.
[Engine is running. |
64 W Knock sensor 2.0 - 3.0V
Idle speed

ON BOARD DIAGNOSIS LOGIC

* Freeze frame data is not stored in the ECM for the knock sensor. .
The MIL wili not light for knock sensor malfunction. The knock sensor has one trip detection logic.

Diagnostic
. Check ltems
Trout;il% .Code Malfunction is detected when ... (Possible Cause)
P0325 s An excessively low or high voltage from the knock » Hamess or connectors
0304 sensor is entered to ECM. IQ— he {l({nock sensor circuit is open or shorted.)
e Knock sensor

sx MONITOR % NO FalL []
CKPS'RPM (POS)  672rpm
RECORD ]

SEFs880Q

474

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE" has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10V at idle.
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it at least 5 seconds at idle speed.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", Ec-g%z.
@ 1) Start engine and run it at least 5 seconds at idle speed.
) Select “MODE 3” with GST.
3} If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-g(l}qz.
1) Start engine and run it at least 5 seconds at idle speed.
2) Turnignition switch “OFF", wait at least 10 seconds and
then turn “ON", . )
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results})” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-302.

EC-300




TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)
EC-KS-01

e ; Detectable line for DTC
— : Nori-detectable fine for DTC

@&l
ECM
KNK
&)
W B
- o
I I
I I LG
I I
I I
I I
I I
I I
I I
N ] =1
) @ 11 JOINT [z] JOINT FE
CONNECTOR-24 CONNECTOR-25
Y = E® (GID)]
- &= oI A ol
W B B
1@
f | MT
t I
i I
o
N AT
1 I
i I
i I
1 I EA
t I
1k
- '-sl RA
1 []
I.}V_I B B B EJE‘)S
71 I _I l
KNOCK ®
SENSOR
Fz € = 8T
_é_ Fi8 Fi9
RS
BY
|1|11<|?1|1|<’2@ |1|1|1|11<|1:|521212[2| "
_r=
105] 106] 107 108 12]3] [4]
2| e[ [ 5 Eﬂmﬂﬂ O EL
A (3 ) e 5 i i A
X

MEC498C
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TROUBLE

DIAGNOSIS FOR DTC P0325

Engine ground
} g
D &

\k

\

Knock Sensor {(KS) (Cont’d)
DIAGNOSTIC PROCEDURE

f
Intake manifold
collector

INSPECTION START

¥

1. Tumn ignition switch “OFF".
2. Loosen and retighten engine ground

SCIews,

SEF539P

connector

o

Knock sensor
S, | sub-harness
SEN

S

CHECK INPUT SIGNAL CIRCUIT-1. NG

h 4

1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector and

knock sensor sub-harnass connector.

If NG, repair open circuit,
short to ground or short to
power in harness or con-
nactors.

Check hamess continuity between ter-
minal ) and ECM terminal & .
Continuity should exist.

If OK, check harness for short to ground
and short to power.

3.

l(JK

CHECK INPUT SIGNAL CIRCUIT-2. NG

h 4

Check resistance between terminal @ and
engine ground.
Resistance:

Approximately 500 - 620 kQ2
If OK, check harness for short.
It is necessary to use an chmmeter
which can measure more than 10 MqQ.

OK

Check the following.

e Harness for open or short
between knock sensor
sub-harness connector
and knock sensor

If NG, repair open circuit,

short to greund or short to

power in harness or con-
nectors.

e Knock sensor {Refer to
“COMPONENT INSPEC-
TION" on next page.)

If NG, replace knock sen-

sor.

Y

Air duct
i /\_ v SCF283P
W DISCONNECT “‘i DISCONNECT
" i
€& [HME
I Eom Do CONNECTOR | D)
%
SEF544P
E FSCONNI
E ] ECT
A€
€D
SEF545P

476

CHECK SHIELD CIRCUIT. NG

1. Turn ignition switch “OFF”,
2. Disconnect harness connectors {F23),

Y

3. Check harness continuity between termi-
nal @ and engine ground.
Continuity should exist.
If OK, check hamess for short to ground
and short to power. Then reconnect har-
ness connectors.

0K

Check the following.
e Harness connectors
F23),

. cgr:%ector-ﬂ. 25
(Refer to “"HARNESS
LAYQUT” in EL section.)

e Harness for open or short
between harness connec-
tor (F23) and engine
ground

If NG, repair open circuit or

short to ground or short to

power in harness or con-
nectors.

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

’

INSPECTION END

EC-302




TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)

COMPONENT INSPECTION

Knock sensor

1. Disconnect knock sensor harness conhector.

2. Check resistance between terminal @ and ground. al
Approximately 500 - 620 kQ [at 25°C (77°F)]

e [t is necessary to use an chmmeter which can measure more

than 10 MQ. MIA
Q] q CAUTION:

Do not use any knock sensors that have been dropped or
= sersser|  physically damaged. Use a new one. EM

LG
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TROUBLE DIAGNOSIS FOR DTC P0335

Coil

{18 G

r E\/‘
Core
Permanent magnet

' SEF254P

Crankshaft Position Sensor (CKPS) (POS)

COMPONENT DESCRIPTION

The crankshaft position sensor (POS) is located on the oil pan
facing the gear teeth (cogs) of the signal plate (flywheel). It detects
the crankshaft position signal (1° signal).

The sensor consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the gear
teeth {cogs) will periodically change. Permeability near the sensor
also changes. ' '

Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
changed.

The ECM receives the voltage signal and detects the crankshaft

position signal (1° signal).

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITICN SPECIFICATION

CKPSRPM (PCS)

CKPS-RPM (REF)

« Tachometer: Connect

# Run engine and compare tachometer indication with the CONSULT value.

Almost the same speed as the CON-
SULT value.

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

TER-
WIRE ‘ DATA
MINAL
o COLOR ITEM CONDITION (DC voltage)
Approximately 2.5V+4
V) —
|Engine is running.l (Warm-up condition) 5 |
Idle speed o =
0.4 ms Cn
49 W Crankshaft position sensor SEFOS7V
(POS) Approximately 2.4V%
M
[Engine is running | 5 U]ﬂﬂﬂﬂﬂﬂmwwwmﬂm
Engine speed is 2,000 mpm. o R
—— L
Ba e
" SEF058V
[Engine is running. |
'gnition switch “OFF”
0-1v
For a few seconds after tuming ignition switch
4 W/B ECCS relay (Self-shutoff) “OFF”
[Ignition switch “OFF”|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
67 | R — — BATTERY VOLTAGE
79 R Power supply for ECM |Igmt|on switch “ON (11 - 18V)

478
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TROUBLE DIAGNOSIS FOR DTC P0335
Crankshaft Position Sensor (CKPS) (POS)

(Cont’d)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Check [tems
No (Possible Cause) Gii
P0335 e 17 signal is not entered to ECM for the first few sec- o Hamess or connectors
0802 onds during engine cranking. (The crankshaft position sensor {(POS) circuit is open MA
or shorted.)
e 1° signal is not entered to ECM during engine running. | e Crankshalt position sensor (POS)
s Starter motor (Refer to EL section.) EM
» Starting system circuit (Refer to EL section.)
e Dead {Weak) battery
LC

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE EC
NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition gz

switch “OFF” and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION: CL
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.
1) Turn ignition switch “ON” and select “DATA MONITOR” T
= mode with CONSULT.
2} Crank engine at least 2 seconds.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC AT
PROCEDURE”, EC-307.
on R
1} Crank engine at least 2 seconds.
} Select “MCDE 7” with GST.
3) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-307. '
OR
1) Crank engine at least 2 seconds. BR
2) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic 8T
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-307. a8

BT
HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0335

BATTERY

2
=

ECCS
RELAY A
EsD
ED: &
S HCOIEG L-*

Crankshaft Position Sensor (CKPS) (POS)
(Cont’d)

] EC-POS-01

MMM : Detectable line for DTC
menm - Non-detectable line for DTC

I Refer to EL-POWER. . I
10A : For California
@ : Except for California
¥
w il
JOINT CRANKSHAFT
CONNECTOR-1 POSITION
SENSOR
(POS)
Fit2

JOINT
CONNEGTOR-25

“n
&
ety 4
R —————
[ I

W/B 'i
I
W/B R R W/B I I
B B B
Fal [ [ il i
SSOF B vB SSOFF -
ECM
1 1
AT CHE AT ATETER AT
HUUED 5171 (€D 11213 141 (F36) 112[514) F57)
2[212] "y 3161 BR \3]4/ ¢ B \sl6]7[8/ &R ‘\5678J?
< [52]
[l e &
——
101 ] 102 § 103 104 106|107 108 1123
0 s [me] Lo1€l718]9] O Fioi
e[ vs[ 0| [z ] 7o) AP HS.
[15] 6] 17] 18]
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TROUBLE DIAGNOSIS FOR DTC P0335
Crankshaft Position Sensor (CKPS) (POS)
(Cont’d)

DIAGNOSTIC PROCEDURE

coliector

’
K Intake manifold

INSPECTION START al
¥
1. Turn ignition switch “"OFF". : A
2. Loosen and retighten engine ground
SCrews.
SEF539P EM
- : A 4
Engine ground / | cHECK POWER SUPPLYA. NG | Gheck the following. e
Lower radiatar 1. Turn ignition switch “OFF"™. "| e Hamess connectors
core support 2. Disconnect crankshaft position sensor G}
/ (POS) sub-harness connector. e Harness for apen or
?7 3. Tum ignition switch “ON". short between crankshaft
@ 4 e AN 4, Check vo!tage between terminal @ and position sensor (POS)
‘3—5 -s..__ AT T ;L ground with CONSULT or tester. sub-harness connector EE
= Voltage: Battery voltage and ECCS relay
e N If NG, repair open circuit,
/ e kront engine mount oK short to ground or short to CL
View with under cover removedw SEFs28U power in harness or con-
nectors.
& 5 MT
Crankshaft position Radiatar ‘cap 4 NG -
sengor (POS) sub-harness \ CHECK POWER SUPPLY-I. Repair harness or connec-
Check voltage bstween terminal (D and 1 tors. BT
ground with CONSULT or tester.
Voltage: Approximately 5V
OK A
v
“Front CHECK GROUND CIRCUIT. NG | Repair open circuit, short
SEFs11w| | 1. Turn ignition switch "OFF”. "1 to ground or short to power
2. Loosen and retighten engine ground in harness or connectors.
W Ry SCrews. BR
TS. 3. Check hamess continuity between ter-
minal & and engine ground.
@ Continuity should exist. ST

if OK, check hamaess for short to
i ground and short to power. FS
C‘@ D o OK
E Y =)
' BT
CHECK INSTALLATION.

sEF791p| | Check that crankshaft position sensor

(POS) and front heated oxygen sensor A
= SCONECT (teft bank) harness clamp are installed
k2 Eé} correctly, as shown in figure.
TS.
= ¢ EL
12 .
ar ®
(_ ~ I[by4
Lol o
o l
= scrrezp

EC-307 481



TROUBLE DIAGNOSIS FOR DTC P0335

0
1s.

57

)
ML

DISCONNECY

2 (@

SEF793P

Crankshaft Position Sensor (CKPS) (POS)

D6
\I

Hleft bank) harness clamp/

8.4 - 10.8 Nem ™2 r
~{0.86 - 1.10 kg-m, 7\ 1

74.6 - 95.5 in-lb) SEM222F
= DISCONNECT
4 €
Gz
L) _Q
& e
SEFB43P

DISCONNECT

']

@
0]

SEF644P)

(Cont’d)
l
CHECK POWER SUPPLY-IIL. NG
1. Reconnect crankshaft position sensor "| Check the following.
(POS) sub-harness connector. » Hamess connectors
2. Disconnect crankshaft position sensor {except for California)
{POS) hamess connector. GDRGD)
3. Turn ignition switch “ON", « Harness connectors (for
4. Check voltage between terminal @ and California)
ground with CONSULT or tester. GD)
Voltage: Battery voltage « Hamess for open or
shart between crankshaft
oK position sensor (POS)
v NG and crankshaft position
CHECK POWER SUPPLY-V. b sensor (POSt) sub-har-
Check voltage between terminal @ and " Ezssr:;g‘re:aon:ess or
ground with CONSULT or tester. '
Voltage: Approximately 5V connectors.
OK
,
CHECK GROUND CIRCUIT-. NG_ Check the following.
1. Turn ignition switch “OFF”. | e'Harness connectors
2. Check harness continuity between ter- {except for California)
minal @ and engine ground. GDNGD)]
Continuity should exist. « Hamess connectors (for
If OK, check harness for short to California)
ground and short to power. (GEDD
e Harness for open or
oK short between crankshaft
position sensor (POS)
and crankshaft position
sensor (POS) sub-har-
ness connector
If NG, repair open circuit,
short 1o ground or short to
power in hamess or con-
nectors.
) 4
CHECK COMPONENT NG Replace crankshaft posi-

[Crankshaft position sensor (POS)].
Refer to “COMPONENT INSPECTION”,

Y

']

SEF645P)

482

EC-310.
lOK

EC-308

tion sensor (POS).




TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (POS)

(Cont’d)

'

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect the following harness con-
nectors.
(i3>, (F27) (For California)
D), (F55) (Except for California)

nal @ and engine ground.

Continuity should exist.

If OK, check harness for short to ground
and short to power. Then reconnect har-
ness connectors.

NG

3. Check harness continuity between termi-

oK

A4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

L 4

INSPECTION END

EC-309

Check the following.

.
| & Harness connectors

(G} (For Califor-
nia) or
(FD). (Fs5) (Except for
California}
¢ Joint connector-25
{Refer to “HARNESS
LAYOUT” in EL section.)
o Hamess for open or short
between harness connec-
tor
{For Califarnia) or
(F5) (Except for Califor-
nia)
and engine ground
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.

MA

EM

LG

FiE

CL

M7

RS

BT

HA

EL

(D)
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SEF587P)

R €

CONNEGT

|L_scm_fofconnector]

Core

SEF550W,

484

Crankshaft Position Sensor (CKPS) (POS)
(Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (POS)

1.

Eal

@

Disconnect crankshaft position sensor (POS} harness connec-
tor.

Loosen the fixing balt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Reconnect crankshaft position sensor (POS) harness connec-
tor.

Turn ignition switch “ON”.

Check voitage between ECM terminals @ and ground when
bringing a screwdriver into contact with, and quickly pulling
away from the sensor core.

ECM terminal Condition Voltage
® Contacted Approximately 5V
Pulled away Approximately OV

There should be a steady 5V as the screwdriver is drawn away
slowly,
If NG, replace crankshaft position sensor (POS).

EC-310
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Camshaft Position Sensor (CMPS) (PHASE)
O-ring COMPONENT DESCRIPTION
Torminal Col The camshaft position sensor (PHASE) is located on the engine
front cover facing the camshaft sprocket. It detects the cylinder No. &l
signat.
- ’ - The sensor consists of a permanent magnet, core and coil.
g] When engine is running, the gap between the sensor and the A
camshaft sprocket will periodically change. Permeability near the
Pem‘f:;:m sensor also changes. ] : _
Due to the permeability change, the magnetic flux near the core is
e SEFesar changed. Therefore, the voltage signal generated in the coil is =
changed. . _
The ECM receives the voltage signal and detects the cylinder No. Le
signal.
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and @ (ECM ground).
TER- EE
WIRE _ DATA
Mri,[\é)AL COLOR ITEM CONDITION (DC voltage)
CL

Approximately 4.2V
(AC voltage)

) T
44 W Camshaft position sensor [Engine is running.] {Warm-up condition) P11 ] EEE RS ERRE T ERE R
D IR R T T R S
48 W {(PHASE} L Idle speed o AT
serear A
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.) FA,
ON BOARD DIAGNOSIS LOGIC
Diagnostic Check items BR
Trouble Code Malfunction is detected when .... (Possible Cause)
No.
P0340 A) The cylinder No. signal is not entered to ECM for the | « Hamess or connectors o 81
G101 first few seconds during engine cranking. (The camshatft position sensor {PHASE) circuit is
................................................... et eees | OPEN OF Shorted.) -
Camshaft pesition sensor (PHA
B) The cylinder No. signal is not entered to ECM during : Starer mo't)or (Refer to EL(section.g RS
&ngine running. e Starting system circuit (Refer to EL section.)
C} The cylinder No. signal is not in the normal pattern BT
during engine running.
[FA
EL
DX

EC-311 485
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¥r MONITOR  ¥r NO FALL []

CKPSsRPM (POS)

672rpm

RECORD

|

SEF5880

486

Camshaft Position Sensor (CMPS) (PHASE)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. ¥ DTC cannot be
confirmed, perform “Procedure for malfunction B and C”.

Procedure malfunction A

NOTE:

i “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has heen previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.
1} Turn ignition switch “"ON" and select “DATA MONITOR"
mode with CONSULT.
2) Crank engine at least 2 seconds.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-314.
CR
@ 1) Crank engine at least 2 seconds.
= 2) Select “MODE 7”7 with GST.
3) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-314.
OR
1) Crank engine at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON”,
3) Perdorm “Diagnostic Test Mode Il (Seif-diagnostic
resultsy”’ with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-314.
Procedure for malfunction B and C

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.
1) Turn ignition switch “ON".
=/ 2} Select “DATA MONITOR" mode with CONSULT.
3) Standengine and run it for at least 2 seconds at idle
speed.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-314.
OR
@ 1} Start engine and run it for at least 2 seconds at idle
speed.
2) Select “MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-314.
OR
1) Start engine and run it for at least 2 seconds at idle
speed.
2) Tum ignition switch “OFF”, wait at least 10 seconds and
then turn “ON”,
3) Perform “Diagnostic Test Mode {I” (Self-diagnostic
results) with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-314.

EC-312
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Camshaft Position Sensor (CMPS) (PHASE)
{Cont’d)

EC-PHASE-01

. : Detectable line for DTC @H
— : Non-tetactable line for CTC

CAMSHAFT
POSITION

L I s

LC

JOINT
CONNECTOR-25

] ]
B E e

cL

AT

|
t
!
i

L0 41

FA

BR

2]

)
I
&
m
)
I
>
L]
m

ECM
£1e1

ST

i
o @ e @
L..
l!_m:

o
o0
'11
-
w

RS

B

=3 =
LT T 2] 2|2|2|2| HA

01102 Jro3] 104 | 1051 106|107 | 108 20p21)22 24125 44[45]46]47] |64]65|68

i]z2]3
ws[mo [ ]wz) [ms]n]ms [} LBl6l71819] O 26[7]28l20130] 1755 | [48]eafsulsalzelsalafeolral 7]

33]34]25]36]7]
trfusfus]teo] [t|iofaji] “Eriefiomg e[zl [ao]4i] 142148] Teoleolsi[eclea] [r7relrs

MECS00C
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Engine ground /
10 }

Camshaft Position Sensor (CMPS) (PHASE)

(Cont’d)
DIAGNOSTIC PROCEDURE

/o
Intake manifold
K c/ollect;r

INSPECTION START

v

CHECK STARTING SYSTEM.
Does the engine turm over?
(Does the starter motor operate?)

No

h 4

¢ Yes

Engine ground /

/J

Lower radiator
core support

“ST==*Front engine mount

T Temaves WSEFBEEU

View with under cover removed

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews.

oF

b 4

Check starting system.
{Refer to EL section.)

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “CFF".

2. Disconnect camshaft position sensor
(PHASE) harness connecter and ECM
harmess connector.

3. Check harness continuity between ter-
minal M and ECM terminals @, @.
Continuity should exist.

If OK, check hamess for short to
ground and short to power.

NG

IRFa

ca7b

o
Oil filler

B v

OK

Repair open circuit, short
to ground or shert to power
in harness or connectors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”,

2. Loosen and retighten engine ground
SCrews.

3. Check hamess continuity between ter-
minal @ and engine ground.
Continuity should exist.

If OK, check harness for short to
ground and short to powetr.

NG

N é
- Camshaft position
sensor (PHASE) \
r

harness connecto -~

iOK

Repair open circuit, short
to ground or short tO power
in harness or connectors.

SEF274P

CHECK COMPONENT
[Camshaft position sensor (PHASE)].
Refer to “COMPONENT INSPECTION"

NG

E DISCONNELT

on next page.
¢ oK

Replace camshatft position
sensor (PHASE).

T.S.

[[_Ecm  [o|conNecToR]| TI5)

e

SEFS12W

E
E DISCONNECT
4 €
a»

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF”.

2. Remove joint connector-25,

3. Check the following.

o Continuity between joint connector ter-
minal 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 reconnect joint

connector.

NG

$OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-t16.

|

v

h 4

Repair open circuit or short
to ground or short to power
in harness or connectors.

[Q]

Visually check the surface of camshaft
sprocket for chipping.

NG

A4

¥ OK

SEFGO8P)

488

INSPECTION END

EC-314

Replace camshaft sprocket.
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SEF583P,

SEF584P

Camshaft Position Sensor (CMPS) (PHASE)

(Cont’d)
COMPONENT INSPECTION

Camshaft position sensor (PHASE)
Disconnect camshaft position senscr (FHASE) hamess con- g

1.

homn

nector.

Loosen the fixing bolt of the sensor.
Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.

Resistance: _
Approximately 1,440 - 1,760Q at 20°C (68°F)
{HITACHI make)

Approximately 2,090 - 2,550 at 20°C (68°F}
(MITSUBISHI make)
If NG, replace camshaft position sensor (PHASE).

EC-315

MA
EM
LG
FE
CL

MIT

ST
RS
BT
HA

EL
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EGR Function (Close)
SYSTEM DESCRIPTION

Crankshaft position senscr (POS)

Engine speed

h 4

Vehicle speed sensor Vehicle speed

Y

Engine coolant temperature sensor Engine coolant temperature

ignition switch Start signal

Throttle position sensor Throttle position

Y

Battery Battery voltage

k4

ECM

Mass air flow sensor Amount of intake air

h d

Air conditioner switch Air conditioner operation

b4

Power steering oil pressure switch Power steering load signal

h 4

Electrical load Electrical load signal

h 4

Park/Neutral pasition switch Park/Neutral position

¥

TCM (Transmission Control Module) Gear position, shifting signal

Engine stopped
Engine starting
Engine idling

This system controls flow rate of EGR led from
exhaust manifold to intake manifeld. The opening of
the EGR by-pass passage in the EGR volume con-
trol 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 optimum engine control. The optimum
value stored in the ECM is determined by consider-
ing various engine conditions. The EGR volume
control valve remains close under the following con-
ditions.

High engine speed
Wide open throttle
Low battery voltage

Low engine coolant temperature
Excessively high engine coolant temperature

EGR
volume
control
valve

EGR volume control valve EGR {emperature

sensor

Throttle
body

Collectar

SEF551W

490 EC-316




TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)
COMPONENT DESCRIPTION

EGR volume control valve

The EGR volume control valve uses a step motor to control the flow

rate of EGR from exhaust manifold. This motor has four winding
phases. It operates according to the output pulse signal of the Gl
ECM. Two windings are turned ON and OFF in sequence. Each

time an ON pulse is issued, the valve opens or closes, changing MA
the flow rate. When no change in the flow rate is needed, the ECM
does not issue the pulse signal. A certain voltage signal is issued

so that the valve remains at that particular opening. EM

SEF552W

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values. LG
MONITOR ITEM CONDITION SPECIFICATION
EGR TEMP SEN » Engine: After warming up Less than 4.5V
. o Engine: After warming up idie o step
e Air conditioner switch; “OFF”
EGR VOL CONV & Shift lever: “N” ) ) . FE
o No-load Revving enging up to 3,000 rpm quickly | 10 - 55 step
ECM TERMINALS AND REFERENCE VALUE GL
Specification data are reference values, and are measured between each terminal and @ (ECM ground).
TER- T
WIRE DATA
M;U\CIJAL COLOR ITEM CONDITION (DC voltage)
———— — AT
[Engine is running.| (Warm-up condition)
43 B Sensor's ground ov

Idle speed
FA

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

Less than 4.5V
ldie speed
P RA

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

63 L/OR EGR temperature sensor

0-1v
EGR system is operating. BR
35 P lEngine is running.[ (Warm-up condition)
8 G EGR volume control valve L 0-1V
Idle speed 8T
40 a/B [Engine is running. ] (Warm-up condition) BATTERY VOLTAGE
41 LR EGR volume control valve |_ 11 - 14v) _
Idle speed ( [E5S}
BT
ON BOARD DIAGNOSIS LOGIC HA
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
sensor sor under the condition that calls for EGR, a low-flow malfunction g
is diagnosed. -
EGR If EGR temperature sensor detects EGR flow under the condition
temperature that does not call for EGR, a low-flow malfunction is diagnosed. O
ECM
SEFO73P

EC-317 491
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EGR Function (Close) (Cont’d)

Diagnostic Trouble L Check Iltems
Code No. Malfunction is detected when ... (Possible Cause)
PO400 o No EGR flow is detected under conditions that caf! e Harness or connectors
0302 for EGR. {The valve circuit is open or shorted.)
e EGR valve stuck closed
e Dead (Weak) battery
# EGR passage clogged
e EGR temperature sensor and circuit
o Exhaust gas leak
DIAGNOSTIC TROUBLE CODE CONFIRMATION
Y MONITOR  ¥¢ NO FAIL PROCEDURE
COOLAN TEMP/S a0°C CAUTION:
Always drive vehicle at a safe speed.
NOTE:
e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE"” has been previously conducted, always turn
ignition switch “OFF” and wait at least 10 seconds before
conducting the next test.
| RECORD | e During the test, P0400 will not be stored in ECM even

SEF002P|

CMPS-RPM(POS}
THRTL POS SEN
8/FUEL SCHDL

M EGR SYSTEM Po40oll [ ]
QUT OF CONDITION

750rpm
0.44v
1.4msec

MONITCR

SEF553W

C

THRTL POS SEN
B/FUEL SCHDL

M EGR SYSTEM Po400l []

MONITOR
MPS-RPM(POS)

2262rprn
0.96v
4.0msec

SEF554W

M EGR SYSTEM Posool [

COMPLETED

SELF-DIAG RESULTS

SEF265U

492

though “NG” is displayed on the CONSULT screen.

TESTING CONDITION:

e Before performing the following procedure, confirm bat-
tery voltage is more than 10V at idle, then stop engine
immediately.

It will be better to perform the test at a temperature above

5°C (41°F).

1)
2)
3)

4)

5}
6)

Turn ignition switch “OFF"" and wait at [east 10 seconds.
Turn ignition switch “ON",

Check “COOLAN TEMP/S" in “DATA MONITOR” mode
witch CONSULT.

Confirm COOLAN TEMP/S value is within the range
listed below.

COOLAN TEMP/S: Less than 40°C (104°F)

If the value is out of range, park the vehicle in a cool
place and allow the engine temperature to stabilize. Do
not attempt to lower the coolant temperature with a fan
or means other than ambient air. Doing so may produce
an inaccurate diagnostic result.

Start engine and let it idle monitoring the value of
“COOLAN TEMP/S”. When the engine coolant tem-
perature reaches 60°C (140°F), immediately go to the
next step.

Select “EGR SYSTEM P0400” of “EGR SYSTEM” in
“DTC WORK SUPPORT” mode with CONSULT.
Touch “START”.

Accelerate vehicle to a speed of 40 km/h (25 MPH)
once and then stop vehicle.

If “COMPLETED” with “OK” appears on CONSULT
screen, go to step 9).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

When the foliowing conditions are met, “TESTING™ will
be displayed on the CONSULT screen. Maintain the
conditions until “TESTING” changes to “COM-
PLETED”. (It will take approximately 30 seconds or
more.)

CKPS-RPM (POS): 1,800 - 2,800 rpm

EC-318
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& &

[ ecm o CONNECTOR]|

23
['

SEF555W|

A€ C
[—Eou 9] comecron]

59

SIS

SEF3970

€&
I _ecm_JofconnecTon]]
23

LN

SEF555W

EGR Function (Close) (Cont’d)

Vehicle speed: Suitable speed
B/FUEL SCHDL: More than 3.5 msec
THRTL POS SEN: 0.65 - 1.08V
Selector lever: Suitable position

if “TESTING” is not displayed after 5 minutes, retry
from step 2).

9)

Make sure that “OK" is displayed after touching “SELF-
DIAG RESULTS". If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE", EC-322.

OR

5)

10) If

Turn ignition switch “OFF” and wait at least 10 seconds.
Turn ignition switch “ON".

Check engine coolant temperature in MODE 1 with
GST.

Engine coolant temperature: Less than 40°C (104°F)
If the value is out of range, park the vehicle in a cool
place and allow the engine temperature to stabilize. Do
not attempt to lower the coolant temperature with a fan
or means other than ambient air. Doing so may produce
an inaccurate diagnostic resuit.

Start engine and let it idle monitoring the value of
“COOLAN TEMP/S". When the engine coolant tem-
perature reaches 60°C (140°F), immediately go to the
next step.

Maintain the following conditions for at least 1 minute.
Engine speed: 1,800 - 2,800 rpm

Vehicle speed: Suitable speed

Voltage between ECM terminal @ and ground: 0.65
- 1.08V

Selector lever: Suitable position

Stop vehicle.

Turn ignition switch “OFF” and wait at least 10 seconds,
then turn “ON".

Repeat step 3 to 5.

Select “MODE 3" with GST.
DTC is detected,
PROCEDURE”, EC-322.
When using GST, “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE” should be per-
formed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode Il) because GST cannot
display MODE 7 (1st trip DTC) concerning this diag-
nosis. Therefore, using CONSULT or ECM (Diagnos-
tic Test Mode Il) is recommended.

go to “DIAGNOSTIC

OR
Turn ignition switch “OFF” and wait at least 10 seconds.
Turn ignition switch “ON".
Check voltage between ECM terminal @ (engine cool-
ant temperature sensor) and ground.
Voltage: More than 2.7V
If the value is out of range, park the vehicle in a cool
place and aliow the engine temperature to stabilize. Do
not attempt to lower the coolant temperature with a fan
or means other than ambient air. Doing so may produce
an inaccurate diagnostic result.

EC-319

el
1A
El
LG
FE
CL

M7

EL
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494

EGR Function (Close) (Cont’d)

4) Start engine and let it idle monitoring the voitage
between ECM terminal 9 (engine coolant temperature
sensor) and ground. When the voltage becomes less
than 1.8V, immediately go to the next step.

5) Maintain the following conditions for at least 1 minute.
Engine speed: 1,800 - 2,800 rpm
Vehicle speed: Suitable speed
Voltage between ECM terminal @ and ground: 0.65
- 1.08V
Selector lever: Suitable position

6) Stop vehicle,

7) Turn ignition switch “OFF” and wait at least 10 seconds,
then turn “ON”.

8) Perform “Diagnostic Test Mode [I” {Self-diagnostic
results) with ECM.

9) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”", EC-322.

EC-320
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EGR Function (Close) (Cont’d)

BATTERY EC'EG R‘01
: . = : Detectable line for DTG
. l Refer t¢ EL-POWER s : NON-detectabls line for DTC
: 10A 10A _ ' (A AT models @l
%
w W MA

=1l :
JOINT
+—| CONNECTOR-1
(ED
LG

AT
WiL WL
g

EGR
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RELAY SENSGR
Fil FE

L/OR B @L

-
Teee— I 1 JOINT
{ CONNECTOR-25 Mﬂf
—
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T oft-
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=
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W/B R
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EGR Function (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Bl [ B | B |k

CHECK COMPONENT

{EGR valume controt valve).

Refer to “COMPONENT INSPECTION™,
EC-324.

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

r

INSPECTION END

SEFGETW

496

EC-322

y

' !
CHECK EXHAUST SYSTEM. NG.; Repair or replace exhaust
Check exhaust pipes and muffler for system.
leaks.
OK
B h 4
CHECK POWER SUPPLY. NG | Gheck the foltowing.
1. Disconnect EGR velumne control valve » Harness or connectors
harness connector. GD2
2. Turn ignition switch “ON”. e Hamness for open or
3. Check voltage between terminals @ , shart between EGR vol-
® and ground with CONSULT or tester, ume control valve and
Voltage: Battery voltage ECCS relay
If NG, repair harness or
OK connectors.
il
CHECK OUTPUT SIGNAL CIRCUIT. NG, | Repair open circuit, short
SEF0e9P 1. Turn ignition switch "OFF”, to grgund or short 1o power
2. Disconnect ECM harness connector. in harness connectors.
B 3. Check harness continuity between
’_ ECM terminal & and terminal @,
ECM terminal @ and terminal @ ,
DASCONMECT ECM terminal @ and terminal @ ,
i El & Eﬁ} @i@ ECM terminal G) and terminal @ .
\4[5[67 |ME y Continuity should exist.
If OK, check hamess for short to
ground and short to power.
OK
v
NG :
CHECK EGR PASSAGE. » Repair or replace EGR
& Check EGR passage for clogging and passage.
= SeFssew| | Cracks.
l’h‘ BASCOMNECT & DISCOMMECT y OK
G
. Eﬁ} - Eﬁ} CHECK COMPONENT AND CIRCUIT. NG [ peplace EGR temperature
pr— K7 (EGR temperature sensor) "| sensor.
|[ ECM__|9 CONNECTOR|| {j §§\ Refer to “TROUBLE DIAGNOSIS FOR
TR / /\ DTC P1401", EC-435.
1y o
r
NG

Replace EGR volume con-
trol valve.
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SEF643Q

10,000

Resistance k(3

1,000

100

10

W

1
0

(32)

50 100
(122) (212

Temperature

150 200
{302) (392)

C R SEF320U

EGR Function (Close) (Cont’d)
COMPONENT INSPECTION

EGR temperature sensor
Check resistance change and resistance value.

<Reference data>
EGR temperature Voltage " Resistance
°C (°F) v
0 (32) 4.61 0.68 - 1.11
50 {122) 2.53 0.09-0.12
100 (212) 0.87 0.017 - 0.024

If NG, replace EGR temperature sensor.

EC-323

EM
LC
FE
GL
MT
AT

FA
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EGR Function (Close) (Cont’d)

EGR volume control vaive

1. Pisconnect EGR volume control valve harness connec-
or.

2. Check resistance between the following terminals.
terminal @ and terminais @), @
terminal & and terminals @ , &

Resistance:
20.9 - 23.1Q [At 20°C (68°F)]

3. Reconnect EGR volume control valve harness connec-
tor.

4. Remove air duct.

5. Remove EGR volume control valve frem intake mani-
fold collector.

(The EGR volume control valve harness connector
should remain connected.)

6. Tum ignition switch “ON”,

7. Perform “EGR VOL CONT/V in “ACTIVE TEST” mode
with CONSULT. Check that EGR volume control valve
shaft moves smoothly forward and backward according
to the valve opening.

If NG, replace the EGR volume control valve.
OR
@ @ 1. Disconnect EGR volume control valve harness connec-
tor.
2. Check resistance between the following terminals.

N Ej] terminal @ and terminals @, ®

Kﬁ% TS. terminal ® and terminals @ , ®
Resistance:

20.9 - 23.1Q [At 20°C (68°F)]

3. Turn ignition switch “ON" and “OFF”. Check that EGR
volume control valve shaft moves smoothly forward and
backward according to the ignition switch position.

Q] If NG, replace the EGR volume control valve.

SEFS58W)|

B AcTivETESTE [

EGR VOL CONT/V 20Step
z=zzzz==== MONITOR ===z====---
CKPS*RPM{POS) Orpm

[Qul[ UP ][ DWN J[Qd]

SEF559W

SEF560W
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TROUBLE DIAGNOSIS FOR DTC P0403

EGR Volume Control Valve (Circuit)
SYSTEM DESCRIPTION

Crankshaft position sensor (POS) Engine speed

g @
Vehicle speed sensor Vehicle speed -
. MA
Engine coolant temperature sensor Engine coolant temperature %
Ignition switch Start signal M
Throttle position sensor Throttle position N
> LG
Battery Battery voltage EGR
g ECM volume
Mass air flow sensor Amount of intake air control
> valve
Air conditioner switch Air conditioner operation e
Power steering oil pressure switch Power steering load signal . L
Electrical ioad Electrical load signal
> T
Park/Neutral position switch Park/Neutral position N
AT
TCM (Transmission Centrol Module) Gear position, shifting signal .
FA
This system controls flow rate of EGR led from e Engine stopped
exhaust manifold to intake manifold. The opening of ¢ Engine starting
the EGR by-pass passage in the EGR volume con- e Engine idling
trol valve changes to control the flow rate. A built-in e Low engine coolant temperature
step motor moves the valve in steps corresponding e Excessively high engine coolant temperature
to the ECM output pulses. The opening of the valve e High enginsé speed g BR
varies for optimum engine control. The optimum e Wide open throttle
value stored in the ECM is determined by consider- e Low battery voltage -
ing various engine conditions. The EGR volume
control valve remains close under the following con-
ditions. 8BS
EGR volume control valve EGR temperature
5ensor E[F
( A
i - Collector Throttle EL
body
SEFS51W H@X
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TROUBLE DIAGNOSIS FOR DTC P0403
EGR Volume Control Valve (Circuit) (Cont’d)
COMPONENT DESCRIPTION

EGR volume control valve

The EGR volume control valve uses a step motor to control the flow
rate of EGR from exhaust manifold. 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. Ee_lch
time an ON pulse is issued, the valve opens or closes, changing
the flow rate. When no change in the flow rate is needed, the ECM
does not issue the pulse signal. A certain voltage signal is issued
so that the valve remains at that particular opening.

SEF562W
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

¢ Engine: After warming up Idle 0 step
» Air conditioner switch: “OFF”
& Shift lever: "N”

e No-load

EGR VOL CON/Y
Rewving engine up to 3,000 rpm quickly | 10 - &5 step-

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

JIEJT\-L WIRE IT CONDITION DATA
No. | COLOR EM (DC voltage)
Engine is running.| (Warm-up condition)
gg g EGR volume control valve I |_ —I 0-1Vv
Idle speed
40 G/B [Engine is running.] (Warm-up condilion} BATTERY VOLTAGE
41 UR EGR volume control valve |_ 11 - 14V)
Idle speed {

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

DTC No.
CONSULT Detected items Engine operating condition in fail-safe mode
ECM™
GST
PC403 0515 EGR volume control Engine speed will not rise more than 2,800 rpm due to the fuel cut.
valve circuit

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
{Possible Cause)
No.
P0403 e An improper voltage signal is sent to ECM through e Harness or connectors
0515 the valve. (The EGR volume control valve circuit is open or
shorted.)
e EGR volume contral valve

=00 EC-326



TROUBLE DIAGNOSIS FOR DTC P0403

¢ MONITOR v NoFalL []
CKPS*RPM(POS) 725rpm
COOLAN TEMP/S 90°C
EGR VOL CONV Ostep
RECORD
SEFS561W

EGR Volume Control Valve (Circuit) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 10V at idle.

1) Tumn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and wamm it up to normal operating tem-
perature.
3) Rev engine from idle to 2,000 rpm 10 times.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-329.
OR
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Rev engine from idle to 2,000 rpm 10 times.
3) Select “MODE 3” with GST.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-329.
OR
1) Start engine and warm it up to normal operating tem-
perature.
2) Rev engine from idle to 2,000 rpm 10 times.
3) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON".
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
5) If 1st trip DTC is detected, go to "DIAGNOSTIC

PROCEDURE", EC-329.

EC-327
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EC-EGVC/V-01

e : Detectable line for DTC
— : Non-delectable line for DTC

Refer to EL-POWER.

F11

ECM

EGR VOLUME
CONTROL

VALVE

GY

T e
T sz
90 g ek

(]2]3Y
\4]5]8/

ECCS
RELAY
1
3
B

L

EGR Volume Control Valve (Circuit) (Cont’d)

CONNECTOR-1

JOINT

o
?

EGR#2 EGR#3 EGR#4 EGR#1

Wl_H_m o o MTHiRLMTRI.IHm MTGIG*”_W

SIHED
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BR

TROUBLE DIAGNOSIS FOR DTC P0403
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TROUBLE DIAGNOSIS FOR DTC P0403

EGR volume
control valve

View with intake air duct removed -

SEF509W

O
E)

|!
@ O

= SEF556W

2
\4[5]6/

DISCONMECT

[\

DISCONNECT

0

T.S.

/’\/f 5
i

&

H.S.

[ ec CONNECTOR]|
40 41 35 36

ﬁ‘i

B [ Bl | Bl | Bl

SEFS57W

EGR Volume Control Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

i
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EGR volume control valve "] & Harness or connectors
hamess connector. GD]
2. Turn ignition switch “ON". e Harness for open or
3. Check voltage between terminals @, short between EGR vol-
@& and ground with CONSULT or tester. ume control valve g@nd
Voltage: Battery voltage ECCS relay
If NG, repair harness or
OK connectors.
E 4
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair open circuit, short
1. Turn ignition switch “OFF”, | to ground or shert to power
2. Disconnect ECM harness connector. in harness connectors.
3. Check harness continuity between
ECM terminal & and terminal (),
ECM terminal Gg and terminal @,
ECM terminal @ and terminal (@,
ECM terminal @) and terminal (& .
Continuity should exist.
If OK, check hamess for short to
ground and short to power.
OK
r
CHECK COMPONENT NG | Replace EGR volume con-

{EGR volume control valve).
Refer to “COMPONENT INSPECTION"
on next page.

oK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-116.

r

INSPECTION END

EC-329

trol valve.
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TROUBLE DIAGNOSIS FOR DTC P0403

—

View with intake air duct removed -

EGR volume
7 \control valve

SEF509W|

(>
t6[5[a/

[Q]

L

[@Q]

DISCONNECT

&

SEF&558W
BACTVETESTE [
EGR VOL CONT/V 205tep
=z====z====z MONITOR =z=======-
CKPSsRPM(FOS) Orpm

[Quil_UP || DWN J[Qd]

SEFS559W

SEFS50W
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EGR Volume Control Valve (Circuit) (Cont’d)
COMPONENT INSPECTION

EGR volume control valve

1.

2.

Disconnect EGR volume control valve harness connec-
tor.
Check resistance between the following terminals.
terminal @ and terminals M, @
terminal & and terminals @, ®
Resistance:

20.9 - 23.10 [At 20°C (68°F)]
Reconnect EGR volume control valve harness connec-
tor.
Remaove air duct.
Remove EGR volume control valve from intake mani-
fold collector.
(The EGR volume control valve harness connector
should remain connecied.)
Turn ignition switch “ON”.
Perform “EGR VOL CONT/V" in “ACTIVE TEST" mode
with CONSULT. Check that EGR volume control valve
shaft moves smoothly forward and backward according
to the valve opening.
If NG, replace the EGR volume control valve.

OR

Disconnect EGR volume control valve harness cornec-
tor.
Check resistance between the following terminals.
terminal @ and terminals @, @
terminal ® and terminals @ , &
Resistance:

20.9 - 23.1Q [At 20°C (68°F)]
Turn ignition switch “ON” and “OFF”. Check that EGR
volume control valve shaft moves smoothly forward and
backward according to the ignition switch position.
If NG, replace the EGR volume control valve.

EC-330



TROUBLE DIAGNOSIS FOR DTC P0420 (-B1), P0430 (-B2) FOR CALIFORNIA

Three Way Catalyst Function (P0420: Right
l FCM i bank), (P0430: Left bank)
Front Rear
heated heated ON BOARD DIAGNOSIS LOGIC
oxygen oxygen ECM monitors the switching frequency ratio of front and rear @)
sensof sensor heated oxygen sensors.
» Athree way catalyst with high oxygen storage capacity will indicate
a low switching frequency of rear heated oxygen sensor, As oxy- [|A
Three way gen storage capacity decreases, the rear heated oxygen sensor
) : Exhavst gas catalyst switching frequency will increase.
' serisque|  YWhen the frequency ratio of front and rear heated oxygen sensors [E[Y]
approaches a specified limit value, the three way catalyst malfunc-
tion is diagnosed.
: ) LG
Dlagg?jsét;c;‘;c‘)uble Malfunction is detected when ... (PE:S?;Z lée;ze)
P0420 s Three way catalyst does not operate properly. e Three way catalyst
0702 e Three way catalyst does not have enough oxygen storage e Exhaust tube
(Right bank} capacity. e Intake air leaks
B0430 ¢ Injectors EE
0703 o Injector leaks
(Left bank) » Spark plug
e« Improper ignition timing CL
DIAGNOSTIC TROUBLE CODE CONFIRMATION
Y MONITOR ¥ NOFAIL [] PROCEDURE MT
FROP SENBY  oam CAUTION:
FRO2 SENE2 sy Always drive vehicle at a safe speed. a7
RR 02 SEN-B2 0.32v NOTE:
byl e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
RR 02 MNTR-B1 LEAN DURE” has been previously conducted, always turn ignition "
RR 02 MNTR-B2 LEAN switch “OFF” and wait at least 10 seconds before conducting FA
y the next test. :
RECORD l . 1) Start engine and drive vehicle at a speed of more than BA
SEF5a5Y @ 70 km/h (43 MPH) for 2 consecutive minutes.
2} Stop vehicle with engine running.
3) Set “MANU TRIG” and “HI SPEED", then select “FR BR
W SRTSTATUS B [ ] 02 SEN-B1 (-B2)”, “RR 02 SEN-Bt (-B2)”, “FR O2
_ MNTR-B1 (-B2)”, “RR 02 MNTR-B1 (-B2)” in “DATA
CATALYST CMPLT MONITOR” mode with CONSULT. ] ] ST
EVAP SYSTEM INCMP 4) Touch “RECORD” on CONSULT screen with engine
83 gEESHCéFATER gmg speed heid at 2,000 rpm constantly under no load.
5) Make sure that the switching frequency between [
EGR SYSTEM INCHP “RICH” and “LEAN” of “RR O2 MNTR-B1 (-B2)” is &S
much less than that of “FR 02 MNTR-B1 (-B2)" as
shown below. BT
| PRINT Switching frequency ratio =
S Rear heated oxygen sensor switching frequency A
Front heated oxygen sensor switching frequency
This ratio should be less than 0.75.
If the ratio is greater than above, the three way catalyst [EL
is not operating properly.
If the “FR 02 MNTR-B1 (-B2)” does not indicate
“RICH” and “LEAN” periodicaily more than 5 times [iX
within 10 seconds at step 4), perform TROUBLE
DIAGNOSES FOR DTC P0133 first.
If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-333.
If the result is OK, go to following step.
505
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TROUBLE DIAGNOSIS FOR DTC P0420 (-B1), P0430 (-B2) FOR CALIFORNIA
Three Way Catalyst Function (P0420: Right
bank), (P0430: Left bank) (Cont’d)

6) Select “AUTO TRIG” in “DATA MONITOR” mode with
CONSULT.

7) Drive vehicle at a speed of approximately 84 to 36 km/h
(52 to 60 MPH) with the following for at least 10 con-
secutive minutes.

(Drive the vehicle in an area where vehicle speed and
accelerator pressure can be held steady and constant.}
M/T: 5th position

A/T: D position (“OD” ON)

If the result is NG, go to “DIAGNOSTIC PROCEDURE”
on next page.

8} Select “SRT STATUS” in “DTC CONFIRMATION”
mode with CONSULT.

9) Verify that "CATALYST” is “CMPLT".

If not “CMPLT”, repeat the test from step 6).

OR
s Ej\] (G@ ?,ﬁ OVERALL FUNCTION CHECK §
- S gt Use this procedure to check the overall function of the three way
ECM || CONNECTOR \ %, catalyst.
50 51 56 57 ‘(}, ;ﬁ During this check, a DTC might not be confirmed.

@ 1) Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.
2) Stop vehicle with engine running.

Set voltmeters probes between ECM terminals G (RH),

& (LH) (sensor signal front) and ground. & (RH), &

(LH) (sensor signal rear) and ground.

4) Keep engine speed at 2,000 rpm constant under no
load.

5} Make sure that the voltage switching frequency (high &
low) between ECM terminal 6§ and ground is much less
than that of ECM terminal 63 and ground (right bank).
Or &) and ground is much less than that of the terminal
&) and ground (left bank}.

Switching frequency ratio =

c—fé\ﬂ-i

_jl

®

QD
)
L

SEF536W

Rear heated oxygen sensor voltage switching fre-
quency

Front heated oxygen sensor voltage switching fre-
quency
This ratio should be Iless than 0.75.
If the ratio is greater than above, it means three way
catalyst does not operate properly. Go to “DIAGNOS-
TIC PROCEDURE" on next page.
NOTE: ,
i the voltage at terminal G) or G) does not switch peri-
odically more than 5 times within 10 seconds at step 4,
perform TROUBLE DIAGNOSIS FOR DTC P0130 or
P0150 first, EC-166.

506 EC-332



TROUBLE DIAGNOSIS FOR DTC P0420 (-B1), P0430 (-B2) FOR CALIFORNIA

SEF099P

A€ G

[ ecm  |o|connecToR]|
1.2.35.6.70.14
t—..._v_l

)

= SEF415U

Igniticn coil

T

SEF575Q

Three Way Catalyst Function (P0420: Right

bank), (P0430: Left bank) (Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
!
NG

CHECK EXHAUST SYSTEM.
Visually check exhaust tubes and muffier
for dent.

Repair or replace it.

Y

OK

4

CHECK FOR EXHAUST AIR LEAK.

Start engine and run it at idle. Listen for an
Taxhaust air leak before the three way cata-
yst.

NG Repair or replace.

Y

¥ OK

CHECK FOR INTAKE AIR LEAK,

Start engire and run it at idle. Listen for an
intake air leak after the mass air flow sen-
sor.

NG Repair or replace.

Y

OK

B v

CHECK INJECTORS.
1. Refer to WIRING DIAGRAM for
Injectors, EC-517. o
2. Stop en%ine and then turn ignition
switch “ON”.
3. Check voltage between ECM terminals
.2.0.0.®.@.®,3 and
round with CONSULT or tester.
attery voltage should exist.
4. Turn ignition switch “OFF”,

NG "berform TROUBLE DIAG-

”| NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-517.
Repair harness or connec-
tors.

oK
4

|--C:HECK IGNITION SPARK,

1. Disconnect ignition coil assembly from
rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a suit-
able greund and crank engine.

4. Check for spark.

NG Check ignition coil with

power transistor and their
circuits. Refer to EC-415.

Y

¥ OK

Remove inééactor assembly.
Refer to EC-38.
Keep fuel hose and all injectors connected

to injector gallery.

Check for ignition timin?.
Refer to “BASIC SERVICE
PROCEDURE", EC-42.

NG

.| Adjust ignition timing.

+OK

1. Turn ignition switch “OFF”.

2. Disconnect camshaft position sensor
hamess connector.

3. Turn ignition switch “ON".
Make sure fuel does not drip from injec-
tor.

Drips ("R aplace the injectors from

A

which fuet is dripping.

+ Does not drip.

Trouble is not fixed.

Parform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-118.

™ Replace three way catalyst.

¢Tr0uble is fixed.

INSPECTION END

EC-333
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TROUBLE DIAGNOSIS FOR DTC P0420 EXCEPT FOR CALIFORNIA

ON BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function

ECM

Front

heated
oxygen
sensor

L]

Exhaust
gas —r

Rear

heated
oxygen
sSensor

Three
way
calalyst

Y

ECM monitors the switching frequency ratio of front
and rear heated oxygen sensors.

A three way catalyst with high oxygen storage
capacity will indicate a low switching frequency of
rear heated oxygen sensor. As oxygen storage
capacity decreases, the rear heated oxygen sensor
switching frequency will increase.

When the frequency ratio of front and rear heated
oxygen sensors approaches a specified limit value,
the three way catalyst maifunction is diagnesed.

Diagnostic Trouble
Code No.

Check items

Malfunction is detected when ... (Possible Cause)

P0420 e Three way catalyst does not operate properly.

e Three way catalyst

0702 e Three way catalyst does not have enough oxygen storage o Exhaust tube

capacity.

e Intake air leaks

» Injectors

e Injector leaks

» Spark plug .

e Improper ignition timing

r MONITOR ¥ NO FAIL []
CKPS'RPM (POS)  2137rpm
FR 02 SEN-B2 0.37V
FRO2MNTR-B2  LEAN
FR Q2 SEN-B1 0.37V
FR O2 MNTR-B1 LEAN
RR 02 SENSOR 1.30V
RR 02 MNTR RICH
iy
1 RECORD |
SEFB31P
B sRTSTATUS B M|
CATALYST INCMP
EVAP SYSTEM  INCMP
02 SENSOR INCMP
(02 SEN HEATER  CMPLT
EGRSYSTEM  INCMP
PRINT

SEF803U

508

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 10 seconds before
conducting the next test.

1)

2)
3)

4)

5)

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Set “MANU TRIG” and “HI SPEED", then select “FR
02 SEN-B1”, “FR 02 SEN-B2”, “RR 02 SENSOR",
“FR 02 MNTR-B2”, “FR 02 MNTR-B1”, “RR 02
MNTR” in “DATA MONITOR” mode with CONSULT.
Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constant under no load.
Make sure that the switching frequency between
“RICH” and “LEAN” of “RR 02 SENSOR?” is very less
than that of “FR Q02 SEN-B1” or “FR O2 SEN-B2" as
shown below.

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 0.75, the three way catalyst

EC-334



TROUBLE DIAGNOSIS FOR DTC P0420 EXCEPT FOR CALIFORNIA

Three Way Catalyst Function (Cont’d)
“is not operating properly.
If the “FR 02 MNTR" does not indicate “RICH” and
“LEAN’ periodically more than 5 times within 10 sec-
onds at step 4), perform TROUBLE DIAGNOSES FOR

DTC P0133 first. .

If the result is NG, go to “DIAGNOSTIC PROCEDURE”, &l

EC-336.

if the result is OK, go to following step. RIA

8) Select “AUTO TRIG” in “DATA MONITOR” maode with
CONSULT.

7) Drive vehicle at a speed of approximately 84 to 96 km/h B
(52 to 80 MPH) with the following for at least 10 con-
secutive minutes.

(Drive the vehicle in an area where vehicle speed and
accelerator pressure can be held steady and constant.)

M/T: 5th position

A/T: D position (“OD” ON)
If the result is NG, go to “DIAGNOSTIC PROCEDURE”

on next page.

8) Select “SRT STATUS” in “DTC CONFIRMATION” [EE
mode with CONSULT.
9) Verify that “CATALYST” is “CMPLT".

If not “CMPLT”, repeat the test from step 6). GL
e OR MT
. . _ OVERALL FUNCTION CHECK i
4 Use this procedure to check the overall function of the three way
(I Ecm HCONNECTOR]I : » catalyst. AT
50 51 10'-. & During this check, a 1st trip DTC might not be confirmed.

AR @ 1) Start engine and drive vehicle at a speed of more than

g 6\—H 70 km/h (43 MPH) for 2 consecutive minutes. A
2) Stop vehicte with engine runhing.

-I-]_ 3) Set voltmeters probes between ECM terminals G [front

® S heated oxygen sensor (right bank) signal], G [front EA

heated oxygen sensor (left bank) signal] and ground,

SEF513W, ! \
and ECM {erminals @ (rear heated oxygen sensor sig-

nal) and ground. BR
4) Keep engine speed at 2,000 rpm constant under no
load.
5} Make sure that the voltage switching frequency (high & ST
low) between ECM terminal 8 and ground is very less
than that of ECM terminal & and ground, or & and

ground. RS
Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre- BT
quency

Front heated oxygen sensor voitage switching fre- A,
quency

This ratio should be less than 0.75.
If the ratio is greater than 0.75, it means three way
catalyst does not operate properly. Go to “DIAGNOS-
TIC PROCEDURE" on next page. ({4
Note: If the voltage at terminal G9 or &) does not switch
periodically more than 5 times within 10 seconds
at step 4, perform TROUBLE DIAGNOSIS FOR
DTC P0130 or PO150 (0503 or 0303} first. (See
page EC-196.)

EC-335 509



TROUBLE DIAGNOSIS FOR DTC P0420 EXCEPT FOR CALIFORNIA

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

CHECK EXHAUST SYSTEM.
Visually check exhaust tubes and muffler
for dent.

NG

h A

OK

v

Repair or replace it.

SEF099P)

CHECK FOR EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-

NG

SEF575Q

A& @&

[CEcm_[o conector]

102,104,106,109,111,113
lﬁ_"

=  SEF833P

lyst,
l’ OK

Repair or replace.

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

Y

SOr.
l oK

Repair or replace.

Check for ignition timing.
Refer to "BASIC SERVICE
PROCEDURE”, EC-42.

NG

OK

E Y

Adjust ignition timing.

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly from
rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a suit-
able ground and crank engine.

4, Check for spark.

NG

510

OK

Y

Check ignition coil with

| power transistors and their

circuits.
Refer to EC-421.

CHECK INJECTORS.

1. Refer to WIRING DIAGRAM for Injec-
tors. (Refer to EC-517.)

2. Stop engine and ther tum ignition
switch “ON”.

3. Check voltage between each ECM ter-
minal (88, (8, (196), (e, (3D or
(313) and ground with CONSULT or
tester.

Battery voltage should exist.

NG

Y

J'OK

1. Turn ignition switch “OFF".

2. Remove injector assembiy.
(See page EC-38.)
Keep fuel hose and all injectors con-
nected to injector gallery.

!

®

EC-336

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS, “Injec-
tors”. ({See page EG-517.)
Repair harness or connec-
tors.




TROUBLE DIAGNOSIS FOR DTC P0420 EXCEPT FOR CALIFORNIA

Three Way Catalyst Function (Cont’d)

y
1. Turn ignition switch “OFF”. Drips | Replace the injectors from
2. Disconnect camshaft position sensor | which fuel is dripping.
(PHASE) harmness connector. @l

3. Tumn ignition switch “ON".
Make sure fuel does nat drip from injec-

tor. ' A,
J,Does not drip. Trouble is not fixed.

Perform “TROUBLE DIAGNOSIS FOR Repiace three way catalyst. EM
INTERMITTENT INCIDENT”, EC-116.

Trouble is fixed.
' 16
INSPECTION END

v
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure)

Note: If both DTC P0440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448 first.
{(See EC-466.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using of engine intake manifold vacuum.

If pressure does not increase, the ECM will check for leaks in the line between the fuel tank and EVAP can-
ister purge volume control solenoid 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 volume control solenoid valve. The EVAP canister vent control valve will then be closed to shut the EVAP
purge line off. The EVAP canister purge volume control solenoid valve is opened to depressurize the EVAP
purge line using intake manifold vacuum. After this occurs, the EVAP canister purge volume control solenoid

valve will be closed.

EVAFP control system pressure s

ensor v
Vacuum cut valve bypass valv EVAP service port
Refueling control valve
and refueling EVAP
vapor cut valve !
NP \
Fuel tank Vacuum EVAP

cut valve |canister
EVAP canister EVAP canister purge
vent contra! \(%gy volume control

valve solenold vailve SEFa23U

Diagnostic
L Check ltems
Trou?\ll% .Code Malfunction is detected when ... (Possible Cause)

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.

Forelgn matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAP

canister purge volume control valve.

Foreign matter caught in EVAP canister vent controf

valve.

EVAP canister or fuel tank leaks

EVAP purge line (pipe and rubber tube) leaks

EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control system

pressure sensor

Loose or disconnected rubber tube o

EVAP canister vent control vaive and the circuit

EVAP canister purge volume control solenoid valve

and the circuit

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARQ switch solencid valve and the circuit

Blocked or bent rubber tube to MAP/BARO switch

solenoid valve )

« Q-ring of EVAP canister vent control valve is missing
or damaged.

« Water separator

» EVAP canister is saturated with water.

e EVAP control system pressure sensor

o Refueling EVAP vapor cut valve

o ORVR system leaks

P0440 e EVAP control system has a leak.
0705 e EVAP control system does not operate properly.

CAUTION: .
¢ Use only a genuine NISSAN fuel filler cap as a replacement. If an incorrect fuel filler cap is used,

the MIL may come on.
o I the fuel filler cap is not tightened properly, the MIL may come on.
¢ Use only a genuine rubber tube as a replacement.

s12 EC-338



TROUBLE DIAGNOSIS FOR DTC P0440

W EVAP SML LEAK Po440 Bl []

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

EXIT || START

I

SEF405W

W EvAP SML LEAK Po440 i []

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL
HAS COOLED.

EXIT

| PRINT |

SEFee9U

WAIT. ..
2 TO 10 MINUTES

KEEP ENGINE RUNNING

AT IDLE SPEED.

B EVAP SML LEAK Po440 M [}

SEF544W

koo ok ok ok (O ok ok ok ok

B EVAP SMLLEAK PO440 81 D

| END || PRINT

SEF297U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
NOTE:
If DTC P1448 is displayed with P0440, perform TROUBLE
DIAGNOSIS FOR DTC P1448 first. (See EC-477.)

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 10 seconds before
conducting the next test.

TESTING CONDITION:

Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level surface.
Always perform test at a temperature of 0 to 30°C (32 to

86°F).

Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.
It is better that the fuel level is low.

1)
2)
3)
4)

5)

Turn ignition switch “ON".

Turn ignition switch “OFF” and wait at least 10 seconds.
Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

Make sure that the following conditions are met.
COOLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 0 - 60°C (32 - 140°F)

Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Follow the instruction displayed.

NOTE:

6)

If the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle tempera-
ture at 25°C {77°F) or cooler. After “FUEL TEMP
SEN" becomes less than 30°C (86°F), retest.

(Use a fan to reduce the stabilization time.)

If the engine speed cannot be maintained within the
range displayed on CONSULT screen, go to “Basic
Inspection”, EC-92.

The engine idle portion of this test (See illustration
at left.) will take approximately 5 minutes.

Make sure that “OK” is displayed.

If “NG” is displayed, refer “DIAGNOSTIC
PROCEDURE", EC-341.

to

NOTE:

Make sure that EVAP hoses are connected to EVAP
canister purge volume control solenoid valve prop-
erly.

EC-339
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TROUBLE DIAGNOSIS FOR DTC P0440

514

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

OR

NOTE:

Be sure to read the explanation of “Driving pattern” on EC-54
before driving vehicle.

([ 1)
S/
3)

4)

®

5
6)

Start engine.

Drive vehicle according to “Driving pattern”, EC-54.
Stop vehicle.

Select “MODE 1" with GST.

If SRT of EVAP system is not set yet, go to the follow-
ing step.

If SRT of EVAP system is set, the result will be OK.
Turn ignition switch “OFF” and wait at least 10 seconds.
Start engine.

It is not necessary to cool engine down before driving.

Drive vehicle again according to the “Driving pattern”,
EC-54.

Stop vehicle.

Select “MODE 3” with GST.

If P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447", EC-471.

If PO440 is displayed on the screen, go to “"DIAGNOS-
TIC PROCEDURE”, EC-341..

If P1440 is displayed on the screen, go to “DIAGNOS-
TIC PROCEDURE” in “TROUBLE DIAGNQOSIS FOR
DTC P1440", EC-452,

If P0O440, P1440 and P1447 are not displayed on the
screen, go to the following step.

10} Select “MODE 1” with GST.

If SRT of EVAP system is set, the result will be OK.
If SRT of EVAP system is not set, go to step 6).
OR

NOTE:

e Be sure to read the explanation of “Driving pattern” on
EC-54 before driving vehicle.
e It is better that the fuel level is low.

)

Start engine.

Drive vehicle according to “Driving pattern”, EC-54.
Stop vehicle.

Turn ignition switch “OFF” and wait at least 10 seconds.
Turn ignition switch “ON" and perform “Diagnostic Test
Mode Il (Self-diagnostic results)” with ECM.

If 1st trip DTC is detected, go to “DIAGNOSTIC PRO-
CEDURE” on next page.

EC-340



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

) , . o
w CHECK FUEL FILLER CAP. If genuine filler cap is not

h 4

1. Check for genuine NISSAN fuel filler used, replace with genuine |0
cap design. fuel filler cap. i
2. Check for air releasing sound while
opening the fuel filler cap.
If the air releasing sound is heard, go to EM

SEF434Q

If the air releasing sound is not heard,
E Adapter for service port check the f0”0\,"|”9-

Was the cap tightened properly? LG
If Yes, check fuel filler cap vacuum
relief valve,
Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-26.
If No, %Jen tuel filler cap, then clean
cap and filler neck thread using air
blower. Retighten until ratching sound is

EVAP heard.
service FE
port B OK
h 4
Pressure pum ’_CHECK FOR EVAP LEAK. NG> Repair or replace. CL
pump SEF462U| | o Never use compressed air or high
ressure pump.
B e Improper installation of service port
W EVAP SYSTEM CLOSE i may cause leakin19- i
APPLY PRESSURE TG EVAP » Do hot exceed 4.12 kPa (0.042 kg/
SYSTEM FROM SERVICE ?emm , 0.6 psi) of pressure in the sys-
";,?—PJ Fl)JF?IIENS(gUgéNg AﬁtéhéPAT To l?{:l?te EVAP leak portion, proceed with AT
the following steps.
mgﬂﬁsﬁgEEngPHESSED 1. Instafl the E\};\P service port adapter
AIR OR HIGH PRESSURE and the pressure pump securely.
PUMP! 2. Tum ignition switch “ON". FA
DO NOT START ENGINE. A L
TOUCH START. ; -IF_,ORrT., gn-lgpfjHeTWith g}ON&;‘ULT. m
. Touch “ " and apply A
[ CANCEL ” START | vacuum into the EVAP IFi)ne until
SEFe58U the pressure indicator reaches
the middle of bar graph.
BLeak detector 4. Using EVAP leak detector, BE

locate the leak portion. For the
leak detector, refer to instruction
manual for more details.

Refer to “Evaporative Emission ST
Line Dravgr[}{g’. EC-29.

2. Turn ignition switch “"OFF”.

3. Apply 12 volts DC toc EVAP BS
canister vent control valve. The
valve will close. (Continue to
apply 12 volts until the end of
test.}’

4. Apply 12 volts DC to vacuum

cut valve bypass valve. The

SEF200U valve will gpen. (Continue to

apply 12 volts until the end of HA

~—— Vacuum trol val test) ; ;
\ conirol vaive 5. Pressurize the EVAP line using

_’py ass valve
NS
/7

Br

pressure pump with 1.3 to 2.7
kPa (10 to 20 mmHg, 0.3% to EL
0.79 inHg).

6. Locate the leak using a leak
detector. Refer to the instruction
manual for more details about
the leak detector. Refer to [
“Evaporative Emission Line
Drawing”, EC-29.

EVAP canister YOK

vent control valve
i LAY @

SEF433wW

EC-341 515



TROUBLE DIAGNOSIS FOR DTC P0440

Rear left tire

wa

EVAP canister
vent control valve
1 LAY

SEF514W

EVAP canister

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

@
l
CHECK COMPONENT AND GIiRCUIT NG | Repair of replace EVAP
(EVAP canister vent control valve, O-ring "| canister vent control valve
and water separator). and Q-ring or harness/
Refer to “TROUBLE DIAGNOSIS FOR connector.
DTC P0446” for circuit, EC-354 and
“COMPONENT INSPECTION”, EC-358.
OK
D)
CHECK IF EVAP CANISTER SATU- NG [ Replace EVAP canister and
RATED WITH WATER. " | check the following.
1. Remove EVAP canister with EVAP can- 1. Check hose connections
ister vent control valve attached. to the EVAP canister and
2. Cheel if water will drain from the EVAP water separator for clog-
canister. # it will, weigh the EVAP canis- ging and poor connec-
ter with the vent control valve attached. tion.
If the weight is: 2. Check water separator.

More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 Ib) — OK

OK

Refer to “COMPONENT

INSPECTION", EC-345.
If NG, repair or replace
hose or replace water sepa-

SEF545W

516

{Absolute pressure sensor).
Refer to “COMPONENT INSPECTION”,
EC-345.

¢OK

EC-342

Water-\‘ vant control valve SEF596U rator.
T ——
~__EVAP canister purge # CHECK COMPONENT (EVAP canister NG ["Check the following.
——Vvolume control solenoid purge volume control solencid valve). "] e EVAP canister purge vol-
1. Disconnect EVAP hose to EVAP ume control solenoid
canister purge volume control valve
solenoid valve at EVAP service Refer to “COMPONENT
port. INSPECTION”, EC-344.
2. Start engine. « Vacuum hoses for clog-
3. Perform “PURG VOL CONT/V" ging or disconnection
in “ACTIVE TEST"” mode. Refer to “Vacuum Hose
4. Touch “Qu” on CONSULT Drawing”, EC-18.
screen 1o increase “PURG VOL
CONT//” opening to 100.0%.
SEFSSTW 5. Check EVAP hose for vacuum.
Vacuum should exist.
OR
WacmvetesTm O] @ 1. Start engine and warm it up to
PURG VOL CONTAV  0.0% 2. S?JB" 3',13?5&“"9 femperatare.
zz=z====== MONITOR ===z====z=- 3. Disconnect EVAP hose to EVAP
CKPS*RPM {POS) 672rpm canister purge volume control
FR 02 MNTR RICH solenoid valve.
A/F ALPHA 100% 4. Start engine and let it idle for at
THRTL POS SEN 0.52V |East 60 Seconds.
5. Check EVAP hose for vacuum.
Vacuum should exist.
[Qu][_uP ][ DWN ]IQd] oK
SEF530W
NG
CHECK COMPONENT Replace absolute pressure

Sensor,




TROUBLE DIAGNOSIS FOR DTC P0440

G . AN

~ Swirl control valve
“tsolenoid valve F#

MAP/BARQC switch
solenoid valve

I

SEF521W

Under the rear seat ——__ .

Tank fuel temperature
sensor harness
conneactor

N

Tank fuel temperature sensor O
is built into fuel tank,

A ERNTIS T

SEF246PB

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

l
CHECK COMPONENT AND CIRCUIT | MG, | Repair or replace MAP/
{(MAP/BARO switch solenoid valve). BARO switch solenoid
Refer to “TROUBLE DIAGNOSIS FOR valve or harness/
PTC P1105”, EC-348. connector.
OK
!
CHECK COMPONENT NG | Replace tank fuef tempera-
{Tank fuel temperature sensor). ture sensor.
Refer to “COMPONENT INSPECTION”,
EC-346.
OK
A
CHECK COMPONENT NG I Replace EVAP control sys-
(EVAP control system pressure senscr), tem pressure sensor.
Refer to “COMPONENT INSPECTION”,
EC-458. ‘
l oK
CHECK COMPONENT. NG_; Repair or reconnect the
Check EVAP purge line (pipe, rubber tube, hose.
fuel tank and EVAP canister) for cracks or
improper connection.
Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-26.
OK
v
CHECK COMPONENT NG | meplace refueling control
(Refueling centrol valve). valve with fuel tank.
Refer to “COMPONENT INSPECTION”,
EC-34.
l OK
Check hoses between EVAP canister and NG.'L Reconnect hoses properly.
refueling control valve for disconnection.
For location, refer to “SYSTEM DESCRIP- |
TION” in “On Board Refueling Vapor
Recovery (ORVR)” on EC-31.
lOK
NG

Check signal line and recirculation line for
disconnection. For location, refer to “SYS-
TEM DESCRIPTION” in “On Board Refu-
eling Vapor Recovery (ORVR)" on EC-31.

A 4

OK
y

Clean EVAP purge line (pipe and rubber
tube) using air blower.

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-116.

}

INSPECTION END

Reconnact lines properly.

EC-343
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TROUBLE DIAGNOSIS FOR DTC P0440

B ACTIVETEST i D

PURG VOL CONT/V  0.0%
MONITOR zzzzz====-
CKPS*RPM (POS)
FR 02 MNTR

AF ALPHA
THRTL. POS SEN

lQujl UP || DWN JQd]

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control solenoid valve

1. Start engine.

2. Perfform “PURG VOL CONT/” in “ACTIVE TEST”
mode with CONSULT. Check that engine speed varies
according to the valve opening.

If OK, inspection end. If NG, go to following step.
3. Check air passage continuity.

SEF661Y

=======: MONITOR ===zz==:
CKPS*RPM(POS) Qrpm
FR 02 MNTR-B1 RICH
) AF ALPHA-B1 100%
rig THRTL PCS SEN 0.52v
@ z
— ON/OFF
T gy O
TeD
B) SEF083V

BactveTesTR ]

VENT CONTROLY OFF

SEFS539W
Condition Air passage confinuity
PURG VOL CONT/V valua between ) and
100.0% Yes
0.0% No
If NG, replace the EVAP canister purge volume control solenoid
valve.
OR
@ Check air passage continuity.
SEF660U

Air passage continuity

Condition between (& and
12V direct current supply between ter- Yes
minals
No supply No

iff NG or operation takes more than 1 second, replace solencid
valve.

EVAP canister vent contirol valve

Check air passage continuity.
Perform “VENT CONTROLN" in “ACTIVE TEST” mode.

®

£

2= @) 5.1 - 6.3 Nem
W {0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)

MEC245C

BATTERY

518

Condition Air passage continuity
VENT CONTROL/V between @ and
CN No
OFF Yes
OR
" Air passage continuity
Condition between (& and
12V direct current supply between ter- No
minals @ and @
No supply Yes

If NG or operation takes more than 1 second, clean valve using air
blower or replace as necessary.
If portion (B) is rusted, replace control valve.

Make sure new O-ring is installed properly.

EC-344



TROUBLE DIAGNOSIS FOR DTC P0440

* ®: Bottom hole (To atmosphere)
(B) : Emergency tube (From EVAP canister)

© : Inlet port {To member) SEF820T

A€ CY i

[ _Ecm |o[connEcTCR]|

61
|!
@ &

SEF441W

Absolute pressure
sensor

Pump

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

Water separator

1. Check visually for insect nests in the water separator air iniet.
2. Check visually for cracks or flaws in the appearance.
3. Check visually for cracks or flaws in the hose. @
4. Checkthat @ and (© are not clogged by blowing air into (® with
®,-and then © plugged.

5. In case of NG in items 2 - 4, replace the parts. MIA
¢ Do not disassemble water separator.

' =N
Absolute pressure sensor

LG

1. Remove absolute pressure sensor with its harness connector
connected.

2. Remove hose from absolute pressure sensor.

3. Turn ignition switch “ON” and check output voltage between
ECM terminal § and engine ground.

The voltage should be 3.2 to 4.8V.

4, Use pump to apply vacuum of —26.7 kPa (=200 mmHg, -7.87
inHg) to absolute pressure sensor as shown in figure and
check the output voitage.

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

CAUTION:

e Always calibrate the vacuum pump gauge when using it.

e Do not apply vacuum below -93.3 kPa (-700 mmHg,
-27.56 inHg) or pressure over 101.3 kPa (760 mmHg, 29.92
inHg). :

5. [f NG, replace absolute pressure sensor.

EC-345
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TROUBLE DIAGNOSIS FOR DTC P0440

8 ACTIVETEST B

MAP/BARO swrv  MAP
—zz======= MONITOR ==z=======
CKPSRPM(POS) - 672rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.31V

SEF455W

B ACTIVETEST R O
MAP/BARO Sw/N  Baro

z==z======: MONITOR =====z====:
CKPS*RPM(POS) 672rpm
MAP/BARO SW/ BARO
ABSCL PRES/SE 434V

[ BARO [NV

SEF454W

BATTERY

MEC488B)

Tank fuel temperature

Sensor connector
DISCONNECY

2|1

SEF379T)

520

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

MAP/BARO switch solencid valve

1. Start engine and warm it up to normal operating tem-
perature. '
2. Perform “MAP/BARQ SW/V” in “ACTIVE TEST” mode
with CONSULT. :
3. Check the following.
o Condition: At idle under no-load
e CONSULT display

MAP/BARO ABSOL PRES/SE (Voitage)
BARO More than 2.6V
MAP Less than the voltage at BARO

e Time for voltage to change

MAP/BARO SW/V Required time to swiich
BARO to MAP
Less than 1 second
MAP to BARO
4. If NG, check solenoid valve as shown below,

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 or operation takes more than 1 second, 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 kQ
20 (68) 23-27
50 (122) 0.79 - 0.90

If NG, replace tank fuel temperature sensor.

EC-346



TROUBLE DIAGNOSIS FOR. DTC P0440

Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d)

m CONHECT /)
E} @ EVAP control system pressure sensor

——

[ ecm__ [ofconnector]] | 1.

62
EVAP control system 2.
preSSU sensor 3_

® 91 4.

Remove EVAP control system pressure sensor with its har-
ness connector connected.

Remove hose from EVAP control system pressure sensor. @l
Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.

Check output voltage between ECM terminal & and engine [MA

ground.

SEF198v

Pressure (Relative to atmospheric pressure) Voltage (V) =M

0 kPa {0 mmHg, 0 inHg) 30-36

-9.3 kPa (-70 mmHg, -2.76 inHg) 04-06 LG

CAUTION:

5.

Always calibrate the vacuum pump gauge when using it.
Do not apply vacuum below -20 kPa {-150 mmHg, -5.91

inHg) or pressure over 20 kPa (150 mmHg, 5.91 inHg).
If NG, replace EVAP control system pressure sensor.

FE
CL
M

AT

RA
BR

ST

BT
A

EL
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Circuit)

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed .
Mass air flow sensor Amount of intake air
Engine coolant tempearature sen- | Endine coolant temperature -
sor "
Ignition switch Start signal
! EVAP canister
» ECM purge volume
Throttle position sensor Throttle position . » control solenoid
" valve
Throttle position switch Closed throttle position -
Front heated oxygen sensor Density of oxygen in exhaust gas -
{Mixture ratio feedback signal) 4
Tank fuel temperature sensor Fuel temperature in fuel tank N
Vehicle speed sensor Vehicle speed R

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 solenoid valve changes to control the flow rate. The EVAP
canister purge volume control solenocid valve repeats ON/OFF operation according to the signal sent from the
ECM. The opening of the valve varies for optimum engine control. The optimum value stored in the ECM is
determined by considering various engine conditions. When the engine is operating, the flow rate of fuel vapor
from the EVAP canister is regulated as the air flow changes.

COMPONENT DESCRIPTION

j The EVAP canister purge volume control solenoid valve uses a

N ON/OFF duty to control the flow rate of fuel vapor from the EVAP
canister. The EVAP canister purge volume control solenocid valve

[\, ~ is moved by ON/OFF pulses from the ECM. The fonger the ON
@ pulse, the greater the amount of fuel vapor that will flow through the

£ valve.

SEF337U

522 EC-348




TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Circuit)

(Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. €l
MONITOR ITEM CONDITION SPECIFICATION
Idie 0% MA

« Engine: After warming up

PURG VOL C/V | Air conditioner switch “OFF” Vehicle running (Shift lever *17)

2,000 rpm (90 seconds after start- | —

e No-load
ing enging) El]
ECM TERMINALS AND REFERENCE VALUE LE
Specification data are reference values and are measured between each terminal and @ (ECM ground).
TER- :
WIRE DATA EC
MINAL COLOR ITEM CONDITION (DC Vohage) .
NO.
[Engine is running. | Flg
{lgnition switch “OFF"| 0-1v oL
For a few seconds after turning ignition switch
4 W/B ECCS relay (Self-shutoff) “OFF”
[lgnition switch "OFF”| 0T
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14v)
switch “OFF” A
EVAP canister purge vol- IEngine is running.l BATTERY VOLTAGE
26 Y ume control solenoid 11 - 14V) BA
valve Idle speed (
67 | R BATTERY VOLTAGE
Power supply for ECM Igniti itch “ON"
> . pply for [fgnition switc ] (11 - 14V)
ON BOARD DIAGNOSIS LOGIC BR
Diagnostic Trouble N Check Items
Code No. Malfunction is detected when .... (Possible Cause) 8T
P0443 * An improper voltage signal is senl ko ECM through | @ Hamess or connectors
1008 the valve. (The valve circuit is open or shorted.) . BS
e EVAP canister purge volume control solenoid o
valve
BT
RA
EL
13

EC-349 523



TROUBLE DIAGNOSIS FOR DTC P0443

CKPS*RPM (POS) 672rpm

¥r MONITOR ¥ NO FALL [

| ~RECORD

SEF588Q

524

Evaporative Emission (EVAP) Canister Purge

Volume Control Solenoid Valve (Circuit)
(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE"” has been previously conducted, always turn ignition
switch “OFF"” and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION:

Before performing the following procedure, confirm battery
voltage is more than 11V at idle.

1} Turn ignition switch “ON”.
= 2) Select "“DATA MONITOR” mode with CONSULT.
3) Start engine and let it idie for at least 13 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-352.
OR
@ 1) Start engine and let it idle for at least 13 seconds.
2) Select “MODE 7” with GST.
3) K 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-352.
OR
1) Start engine and let it idle for at least 13 seconds.
2) Tum ignition switch “OFF” and wait at least 10 seconds.
3) Turn ignition switch “ON” and perform “Diagnostic Test
Mode (Self-diagnostic results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-352.

EC-350



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Circuit)

(Cont’d)
— EC-PGC/V-01

E— : Detectable line for DTC @]ﬂ
m—— : Non-detectable line for GTC

BATTERY

P POWER ‘
- ' A

EE
Su [ Ol

)

[el2

JOINT
CONNECTOR-4
- . LG

W/L w
1 [el
?
LI

CL

R
I BT
LD =
ZED 2]
F37 AT
Wwe R
I EA
R
CE:X?Q[I:STEH
Tz canist BUA,
VOLUME
CONTROL
. é SOLENQID
VALVE E}
H e
’ Y
W/B R R
Tl ] G Ize] el
SSOFF VB VB EVAP
ECM
F101 =S
BT
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e e dipe dibhe @®
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Circuit)

- T
EVAP canister purge ¢ ’
_—volume control solenoid (Cont d)
DIAGNOSTIC PROCEDURE
INSPECTION START
Intake manifot "
collectar
CHECK POWER SUPPLY. NGL Check the following.
1. Turm ignition switch “OFF”. "] @ Harness connectors
sEFsa7w| | 2. Disconnect EVAP canister purge vol- GD}
ume control solenoid valve harness o Hamness for open or
connector. short between EVAP
b DISCOMNECT 3. Tumn ignition switch “ON". canister purge volume
. Eﬁj] (flw 4, Check voltage between terminal @ and control solengid valve
= ! engine greund with CONSULT or tester. and ECCS relay
Voltage: Battery voltage [f NG, repair harness or
OK connectors,
2 : N
”3 CHECK OUTPUT SIGNAL CIRCUIT. G_ Repair open circuit or short
= 1. Turn ignition switch “OFF. "| ta ground or short to power
MEcaiog| | 2 Disconnect ECM harness connector, in harmess or connectors,
— 3. Check hamess continuity between
8] T s ecomeer ECM terminal @ and terminal @ .
E}' @‘g@ E} Continuity should exist,
H.S . 1.5 if OK, check harness for short to
I Ecm  |o|connecToR]} dﬁ) ground and short to power.
A
CHECK COMPONENT NG | Replace EVAP canister
{EVAP canister purge volume control sole- "| purge volume control sole-
@ noid valve}. noid valve.
o o Refer to “COMPONENT INSPECTION"
Strs3gw| ( ON next page.
OK
A 4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.
4
INSPECTION END
226 EC-352




TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge

Volume Control Solenoid Valve (Circuit)

WacnveTesT [ (Cont’d)
___f_U_l':’Ei__Valé SIQF(N);N__ 0.0% COMPONENT INSPECTION
CKPS.RP;M (POS) ;_Q_r;;___ EVAP canister purge volume control solenoid valve @l
P 02 MNTR RICH _ 1. Start engine. .
THRTLPOSSEN  namy 2. Perform “PURG VOL CONTA” in “ACTIVE TEST”
‘ mode with CONSULT. Check that engine speed varies [Ml4
according to the valve opening. If OK, inspection end.
Qull up DWN If NG, ge to following step.
(Qul I Imsmagw 3. Check air passage continuity. ERM
Condition Air passage continuity LS
{(PURG VOL CONT/Y valve) between & and

100.0% Yes
0.0% No EC

If NG, replace the EVAP canister purge volume control =
solenoid valve.

. @ Check air passage contin'L:J)itF;. oL
@ SEF660U '
Condiion A passage contnuiy T
12V direct current supply between ter- Yes
minals AT
No supply No

if NG or operation takes more than 1 second, replace solenoid FA
valve,

@ SEF661L)

BR

ST

RS

BT

AA

EL

EC-353 27



TROUBLE DIAGNOSIS FOR DTC P0446

To water Caoil

saparator

1 )

Terminal

Rear left tire-

i

vent control valve
\ LY
SEF514W

CONSULT REFERENCE VALUE IN
Specification data are reference values.,

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit)

COMPONENT DESCRIPTION

The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenoid (the EVAP canister vent control valve) responds to
signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid valve
is energized.

A plunger will then move to seal the canister vent. The ability to seal
the vent is a necessary part of the diagnosis algorithms for other
evaporative loss system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the
evaporative loss system is depressurized allowing “EVAP Control
System (Small Leak)” diagnosis.

DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONTA » Ignition swiich: ON

OFF

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

TER-
WIRE DATA
MINAL
Mo COLOR ITEM CONDITION (DC voltage)
EVAP canister vent con- — - BATTERY VOLTAGE
7 [} Ex)
0 OR/L 1ol vahe [ignition switch “ON”| (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
ion i Check ltems
Troul:lo\lli .Code Malfunction is detected when .... (Possible Cause)
PO446 A) An improper voltage signal is entered into ECM e Hamess or connectors
0803 through EVAP canister vent control valve. {EVAP canister vent control valve circuit is open or
shorted.)
o EVAP canister vent control valve

528

EC-354



TROUBLE DIAGNOSIS FOR DTC P0446

¥t MONITOR ¥ NO FAIL []
CKPS'HPM (POS)  672rpm

[ RECORD |

SEF588Q

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

It “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- Gl
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting

the next test.

TESTING CONDITION:

Before performing the following procedure, confirm battery
voltage is more than 11V at idle.

1) Turn ignition switch “ON".
2} Select “DATA MONITOR mode with CONSULT.
3) Start engine and wait at least 5 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-357.
OR
Gmg 1) Start engine and wait at least 5 seconds.
2) Select “MODE 77 with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-357.
OR

Start engine and wait at least 5 seconds.

Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON”,

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

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-357.

EC-355

A
ERM
LG

FE

Gl

[T

)

529



TROUBLE DIAGNOSIS FOR DTC P0446
Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

IGNITION SWITCH
CN or START
| |
FUSE Refer 1o
E}S CK |EL-POWER. B : Detcctable line for DTC
((@) — - Non-detectable line for DTC

&

e
=
~<

3
=
ae

b

s
R
=

T
=

EVAP CANISTER
VENT CONTROL
VALVE

Q
)
=
=

OR/L

[l

CDCV  |ecM (ECCS

CONTROL

MODULE)

F101

Refer to last page (Foldout page).
z vz

[ZTe[c=]4]5[6]7 2] (M4,
891011|1213141516@ ﬂ

10914102 [ 103104 1051106 107} 108
30y 2| | u3| w4 1ag s
HT|e | ng| 20| p1ay122)es] 124

H.s.

MEC112C

530 EC-356



TROUBLE DIAGNOSIS FOR DTC P0446

vent control valve
) LAY

SEF514W,
BACTIVETESTH [
VENT CONTROLY QO FF
z==zzzzo=z MONITOR ===z====cz=:
CKPS*RPM(POS) orpm
FR 02 MNTR-B2 RICH
- FR 02 MNTR-BA1 RICH
AF ALPHA-B2 100%
A/F ALPHA-BA 100%
THRTL POS SEN 0.44v
[_ON_|[on/orr ] Il
MEC247C
=
DISCONNECT
A€ G
D Oy
SEF385()

. DISCONNECT mscoqucT
€
o counscron Gﬁ)

(2

&

SEF386Q

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTIO START

y

 —®

Go to CHECK POWER
surPLy B .

CHECK CIRCUIT.

1. Parform “VENT CONTROL/A" in
“ACTIVE TEST” mode.

2. Make sure that ratching sound is heard
from the vent control valve.

OK

Go to “CHECK COMPO-

NG
Bl v

| NENT” after procedure [@.

CHECK POWER SUPPLY.

1, Disconnect EVAP canister vent control
valve harness connector.

2. Turn ignition switch “ON".

3. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

Check the following.

OK

v

| « Harness connectors

e 10A fuse

o Harness for open or
short between EVAP
canister vent control
valve and fuse

If NG, repair harness or

connectors,

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF",

2. Discennect ECM harness connector.

3. Check harness continuity between ECM
terminal 3 and terminal (1.
Continuity should exist.

If OK, check harmess for short to

ground and short to power.

NG

. theck the following.

OK

h 4

CHECK RUBBER TUBE FOR CLOG-
GING.

Check obstructed rubber tube to EVAP
canister vent control valve and clean the
rubber tube using air blower.

¢0K

o Harness connectors

@D, GD

e Hamess connectors
(lase),

e Harness for open or
short between EVAP
canister vent control
valve and ECM

if NG, repair open circuit,

shost to ground or short 1o

power in harness connec-

tors.

CHECK COMPONENT

{EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION".
{See page on next page.}

NG

Replace EVAP canister

¢0K

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

v

INSPECTION END

EC-357

vent control valve and
Q-ring.
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TROUBLE DIAGNOSIS FOR DTC P0446

WmromvetestTl [

VENT GOoNTROLY OFF

—oozzz=: MONITOR =======:
CKPS=RPM(POS) Orpm
FR O2 MNTR-B1 RICH
AF ALPHA-B1 100%
THRTL POS SEN 0.52v

[on_|onorF i

SEF0B3V

)

BATTERY

=
/@

‘;. @] 51 - 63 Nem
W (0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)
MEC249C

532

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continuity.

B "

Remove EVAP vent control valve from EVAP canister
with its harness connector connected.

2) Disconnect fresh air vent hose from EVAP vent control

valve.

3) Turn ignition switch “ON”.
“VENT CONTROL/AV” in

4) Perform
mode with CONSULT.

“ACTIVE TEST”

Condition Air passage continuity
VENT CONTROL/V between & and
ON No
OFF Yes

OR

®

1) Remove EVAP vent control valve from EVAP canister.
2) Disconnect harness connector and fresh air vent hose

from EVAP vent control valve.
3) Check valve operation as shown in figure,

Condition

Air passage continuity
between (& and

12V direct current supply between ter-
minals (D and @

No

No supply

Yes

If NG or operation takes more than 1 second, clean valve using air

blower or replace as necessary.

If the portion is rusted, replace EVAP canister vent control

valve.

Make sure new Q-ring is installed properly.

EC-358



TROUBLE DIAGNOSIS FOR DTC P0450

EVAP control system
pressure sensor

SEF053V|

5}
4.5¢
> al
® 3.5
= 3t
s 25|
22}
2 1.5}
5 1t
O 051
0 —3 0 +4.0

{70, -2.76, -1.35) (+30, +1.18, +0.58)
Prassure kPa (mmHg, inHg, psi}
(Relative 10 atmospharic pressure) MEGC250C

Evaporative Emission (EVAP) Control System
Pressure Sensor

COMPONENT DESCFI.IPTION.

The EVAP control system pressure sensor is installed in the purge
iine. The sensor detects the pressure inside the purge line and
modifies the voltage signal sent from the ECM. The modified sig-
nal will then be returned to the ECM as an input voltage signal. As
the pressure increases, the voltage rises. The EVAP control sys-
tem pressure sensor is not directly used to control the engine sys-
tem. It is used only for on board diagnosis.

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

MONITOR ITEM

CONDITION SPECIFICATICN

EVAP SYS PRES

o Ignition switch: ON

Approx. 3.4V

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

TER-
WIRE DATA
MrLbcl)AL COLOR ITEM CONDITION (DC voltage)
EV, -
62 | W AP control system [Tgnition switch "ON"] Approximately 3.4V
pressure sensor
42 |R Sensor's power supply [Ignitior switch “ON”| Approximately 5V
[Engine is running.| (Warm-up condition)
43 B Sensor’s ground ov
ldle speed

EC-359
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TROUBLE DIAGNOSIS FOR DTC P0450

ON BOARD DIAGNOSIS LOGIC

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

Diagnostic
Trou&il‘% Code Malfunction is detected when .... (ngs?glpfe Hce;:rsse)
P0450 » An improper voltage signal from EVAP control system |e Haress or connectors L
0704 pressure sensor is entered into ECM. {The EVAP conlrol system pressure Sensor Gircuit 18
open or shorted.)

e EVAP control system pressure sensor

o EVAP canister vent control valve (The valve is stuck
open.) .

« Rubber hose to EVAP control system prassure 1S
clogged. vent, kinked, disconnected or improper con-
nection.

e EVAP canister

e Rubber hose from EVAP canister vent control valve to
water separator

e EVAP canister purge volume control solencid valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
i “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
% MONITOR ¥ NoFAlL [] switch “OFF”’ and wait at least 10 seconds before conducting
the next test.
COOLANTEMPE  %C TESTING CONDITION:
FUEL TEMP SEN 29°C Always perform the test at a temperature above 5°C (41°F).
1) Start engine and warm it up to normal operating tem-
perature.
2) Select “DATA MONITOR” mode with CONSULT.
3) Make)sure that “FUEL TEMP SEN” is more than 0°C
(32°F).
RECORD 4) Turn ignition switch “OFF” and walit at least 10 seconds.
SEF515W 5} Tumn ignition switch “ON”.
6) Wait at least 20 seconds.
7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-S%E.
@ 1) Start engine and warm it up to normal operating tem-
= perature.
2) Check that voltage between ECM termina! & (tank fuel

534

temperature) and ground is less than 4.2V.

)
3) Turn ignition switch “OFF” and wait at least 10 seconds.
4) Turn ignition switch “ON” and wait at least 20 seconds.
5) Select “MODE 7" with GST.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC—g%Q.
NO 1)} Start engine and warm it up to normal operating tem-

JOOLS,
perature.

2) Check that voltage between ECM terminal & (tank fuel
temperature) and ground is less than 4.2V.

3) Turn ignition switch “OFF” and wait at least 10 seconds.

) Turn ignition switch “ON” and wait at least 10 seconds.

) Turn ignition switch “OFF”, wait at least 20 seconds and

then turn “ON”. _ _

6) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM,

7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-362.

EC-360
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Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

EVAP EC-PRE/SE-01
CONTROL
‘/\?‘ g;ﬁg%ﬂmg — : Doteclable line 1<.>r DTG @ I
SENSOR — : Non-detectable line for DTC
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=
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TROUBLE DIAGNOSIS FOR DTC P0450

EVAP controt system.
pressure sensor

SEF532W

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK RUBBER TUBE CONNECTED
TO THE SENSOR.

Check rubber tube for clogging bending,
kinking, disconnection or improper con-
nection.

NG

&5

Engine ground
14 l

S

/o
Intake manifold
Kcol]ecior

OK

h

1. Turn ignition switch “OFF”,
2. Loosen and retighten engine ground
screw.

Reconnect, repair or
replace.

536

EC-362

,
CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “OFF". "l o Hamess connectors
2. Disconnect EVAP control system pres- D,
SEF539P sure sensor harness connector. e Harness connectors
3. Check sensor harness connector for (m58),
water, « Hamess for open or
ey Water should not exist. short between EVAP
Gﬁ) VT.S. EE} If OK, go to step 4. If NG, repair or control system pressure
replace hamess connector. sensor and ECM
4. Tum ignition swiich “ON”. If NG, repair hamess or
™ 5. Check voltage between terminal @ and connectors.
@@ engine ground with CONSULT or tester.
Fofal Voltage: Approximately 5V
K 1 o
SEF410Q B 4
CHECK GROUND CIRCUIT. NG | Check the following.
E 1. Turn ignition switch “OFF”, "| e Hamess conneclors
— 2. Loosen and retighten engine ground GD.
(T_E@ EEEDI SCTews. e Harness connectors
- 3. Check harness continuity between ter- (msB),
minal I and engine ground. e Joint connector-25
Continuity should exist. # Harness for open or
@ If OK, check hamess for short to short between ECM and
ground and short to power. EVAP control system
1 pressure sensor
- oK « Harness for open or
SEF411Q short between TCM
{Transmission Control
Module) and EVAP con-
tral system pressure sen-
sor
If NG, repair open circuit,
short to ground or short to
power in hamness connec-
tors.
Y
®




TROUBLE DIAGNOSIS FOR DTC P0450

A€

DISCONMECT

A€

[ FCONNECTOR” &

62

[Q]

G

SEF412Q

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)

Water

~ .
/ EVAP canister

EVAP canister

\‘ vent ¢ontrol valve gprsgsu

®
!
CHECK INPUT SIGNAL CIRCUIT. NG | Gheck the following.
1. Disconnect ECM harnass connector. » Hamess connectors
2. Check harness continuity between ECM (e,
terminal @ and terminal (3 . e Harness connectors
Continuity should exist. (Msa),
If OK, check harness for short to e Harness for open or
ground and short to power, short between ECM and
EVAF control system
OK prassure sensor
If NG, repair open circuit,
short to ground or short to
power in harness connec-
tors.
y
CHECK COMPONENT NG_ Replace EVAP canister
(EVAP canister purge volume control sole- purge volume control sole-
noid valve). noid valve.
Refer to “COMPONENT INSPECTION",
EC-353.
lOI(
CHECK CCMPONENT
(EVAP canister vent controfb valve).
Refer to “COMPONENT INSPECTION”,
EC-358.
oK
h
CHECK COMPONENT NG | Replace EVAP control sys-
(EVAP control system pressure sensor). | tem pressure sensor.
Refer to “COMPONENT INSPECTION"
ON next page.
OK
r
CHECK RUBBER TUBE FOR CLOG- NG Clean, repair ar replace
GING. "] rubber tube and/or water
Check obstructed water separator and separator.
rubber tube to EVAP canister vent control
valve and clean the rubber tube using air
blower.
For water separator, refer to “COMPO-
NENT INSPECTION”, EC-470.
OK
E Y
NG

CHECK IF EVAP CANISTER IS SATU-

RATED WITH WATER.

1. Remove EVAP canister with EVAP can-
ister vent control valve attached.

2. Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canis-
ter with the vent control valve attached.
If the weight is:

More than 1.8 kg (4.0 Ib) —» NG
Less than 1.8 kg (4.0 Ib} — OK

hd

i

EC-363

Replace EVAP canister

and check the following.

1. Check hose connections
to the EVAP canister
and water separator for
clogging and poor con-
nection.

2. Check water separator.
Refer 1o “COMPONENT
INSPECTION", EC-470.

If NG, repair or replace

hose or replace water

separator.
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP)
Pressure Sensor (Cont’d)

}

Control System

minal and engine ground.
Continuity should exist.

If OK, check harness for short to
ground and short to power. Then recon-
nect harness connectors.

OK

CHECK SHIELD CIRCUIT. NG | Gheck ihe following.
1. Turn ignition switch “OFF”. | e Hamess connectors
2. Disconnect harness connectors (Bt), D).

Ga). » Harness connectors
3. Check harness continuity between ter- ®58),

« Joint connector-25
{Refer to “"HARNESS
LAYOUT™ in EL section.)

e Harmess for open or
short between harness
connactor and
engine ground

If NG, repair open circuit or

short to ground or short to

power in harness or con-
nectors.

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

!

INSPECTION END

COMPONENT INSPECTION

“‘} @ EVAP control system pressure sensor

I_ecm__jo] connecTor]|
62

1. Remove EVAP control system pressure sensor from bracket
with its harness connector connected.

538

Er\;'::ufgnst;‘z'sz‘r’mem 2. Remove hose from EVAP control system pressure sensor.
3. Apply vacuum and pressure to EVAP control system pressure
sensor with pump as shown in figure.
q 4. Check output voltage between terminal @ and ground.
& & 1 Pressure (Relative to atmospharic prassure) Voltage (V)
SEFS16W] @ kPa (0 mmHg, 0 inHg) 3.0-3.6
-9.3 kPa (-70 mmHg, -2.76 inHg) 04-086

CAUTION:

e Always calibrate the vacuum pump gauge when using it.
¢ Do not apply below -20 kPa (~150 mmHg, -5.91 inHg) or
over 20 kPa (150 mmHg, 5.91 inHg)} of pressure.

5. If NG, replace EVAP control system pressure sensor.

EC-364
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Vehicle speed
sensor

AEC110

Vehicle Speed Sensor (VSS)

COMPONENT DESCRIPTION

The vehicle speed sensor is installed in the transaxle. _It contains a
pulse generator which provides a vehicle speed signal to the

speedometer. The speedometer then sends a signal to the ECM.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Almost the same speed as
VHCL SPEED SE e Turn drive wheels and compare speedometer indication with the CONSULT value j the CONSULT value

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

TER-
WIRE DATA
Mrill\(vl)AL COLOR ITEM CONDITION (DG voltage)
Approximately 5.2V%
[Engine is running.| v —
) R
Lift up front wheels. aft
In “1st” gear position 21t
10 km/h (8 MPH) Ol T T
200 I'IIS E .S‘ I .fl . .f. .
v
29 P/L Vehicle speed sensor SEFose
M : (v) —
[Engine is running.] PR
YRR
Lift up front wheels. 2l
In “2nd” gear position g HAULLL
o

30 km/h (19 MPH) 200 ma e
T SEF0sev
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Ch?CK ftems
No. (Possible Cause)
PO500 « The almost 0 km/h {0 MPH) signal from the vehicle s Harness or connectar
0104 speed sensor is entered to ECM even when the (The vehicle speed sensor circuit is open or shorted.)
vehicle is driving. # Vehicle speed sensor

EC-365
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TROUBLE DIAGNOSIS FOR DTC P0500

BVEHICLE SPEED SEN CKT I
AFTER TOUCH START.

AT 10km/h (Bmph} OR
MORE WITH!N 16 sec.

DRIVE VEHICLE

1

|_next {| START |}

MEF559D

Y MONITOR  v¢ NOFAIL []
CKPSsRPM(POS) 1800rpm
COOLAN TEMP/S 88°C
B/FUEL SCHDL 2 5msec
PW/ST SIGNAL OFF
RECORD
SEFB17W
FUEL SYS #1 CLOSED
FUEL SYS #2 CLOSED
CALC LOAD 19%
COOLANT TEMP 93°C
SHORT FT #1 1%
LONG FT #1 0%
SHORT FT #2 3%
LONG FT #2 0%
ENGINE SPD 2037RPM
EticiE T ]
IGN ADVANCE 38.0°
INTAKE AIR 43°C

SEF568P

I m CONNECT
[[_Ecm lofconnectar]| . E}
29

mea

| @

3

MEC254C

Vehicle speed is
approximately 10 km/h (6 MPH)

v

Oscilloscope screen

MEC252C

540

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION: :
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.
TESTING CONDITION: )
Step 1 and 2 may be conducted with the drive wheels lifted in
the shop or by driving the vehicle. If a road test is expected
to be easier, it is unnecessary to lift the vehicle.
1) Start engine (TCS switch “OFF").
2) Perform “VEHICLE SPEED SEN CIRCGUIT” in “FUNC-
TION TEST” mode with CONSULT.
OR
1) Start engine (TCS switch “OFF”).
=/ 2) Read vehicle speed sensor signal in “DATAMONITOR”
mode with CONSULT. The vehicle speed on CONSULT
should exceed 10 km/h (6 MPH) when rotating wheels
with suitable gear position.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-368.
If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT.
) Warm engine up to normal operating temperature.
5) Maintain the following conditions for at least 10 con-
secutive seconds.
CKPS-RPM (POS): 1,400 - 1,900 rpm (A/T)
1,700 - 2,000 rpm (M/T)
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 2 - 3 msec (A/T)
1.8 - 4.2 msec (M/T)
Selector lever: Suitable positiocn
PW/ST SIGNAL: OFF

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP can-
ister vent control valve circuit. During this check, a DTC might not
he confirmed.
@ 1) Lift up drive wheels.
2) Start engine (TCS switch “OFF").
3) Read vehicle speed sensor signal in “MODE 1” with
GST.
The vehicle speed sensor on GST should be able fo
exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.
4) I NG, go to “DIAGNOSTIC PROCEDURE”, EC-368.
OR

1) Lift up drive wheels.

2) &tart engine (TCS switch “OFF”).

3) Read the voltage signal between ECM terminal @9
(Vehicle speed sensor signal) and ground with oscillo-
scope should exceed 10 km/h (6 MPH) when rotating
wheels with suitable gear position. .

4) Verify that the oscilloscope screen shows the signal

wave as shown in figure.
5) ¥ NG, go to “DIAGNQOSTIC PROCEDURE”, EC-368.

EC-366




TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH ] EC-VSS-01
ON orETAHT ) N : Detectable line for DTC
FUSE —— : Nop-gletectable line for DTC
104 |BLOCK jRefer io EL-POWER. , @l
(J7B) B> -with AT
l (M) Wy With MT
EY] i WA
G .
EM
LG
G
-7 N :c
I
UNIFIED METER CONTROL UNIT COMBINATION
(Speedometer and odo/trip meter) (SPEEDOMETER)
. (483} . FE
FPC CONNECTOR (YT
[[24]) 2] L] [ EEH] GL
P/L LG/B BR/W B
MT
AT
P/L LG/B BRW
,-lj I"ﬂl"‘l
G A,
Pil. LG/B BR/W
|
® BR
P/L LG/B BR/W I I I I
[zs]l ] = B BE B B
VoP VEHICLE I _.I 8T
SPEED
ECM SENSOR ®
F101 ED: & L L L
EsD): M @3 @ @ RS
Refer to last page {Foldout page)
2[3]4 ——15]6]7]8 1j2]3]==a]4]5]6]7 =
10]11§12]13]14]15] 18] 17118]1¢f2C FEE B EDEIR ! @ BT
________________________________________ |
HH/=\\FHE f— 31]30]29]268L /AN 27]26]25 | A
141g[12][11icf e8] 7 MaZ |24]23]22|21|20|19[1a|17|1e|15| 40]30]38]37]| 36]35] 34/ 33]32 |

. EL

011021103 1104 1105 1053167 [ 08

HTJUB s 12| j121[122)123 1124

MECS526C
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TROUBLE DIAGNOSIS FOR DTC P0500

DISCONNECT

HAE

3. T DISCONMECT
[T
|| ECM 0|CONNECTOH|| .EE}
29 f—

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

BT TTTITTT]

[Q]

® |

y

23

SEF763W|

542

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF",

2. Disconnect ECM harness connector
and combination meter harness con-
nector.

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

If OK, check harness for short to
ground and short to power.

NG

A4

Check the following.

o Harness connectors
@,

e Harness for open or
short between ECM and
combination meter

i NG, repair open circuit,

short to ground or short to

power in harmess connec-
tors.

OK

y

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

NG

A 4

OK

r

Periorm “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-118.

r

INSPECTION END

EC-368

Check the following.

« Harness connectors
(G

e Hamess for open or
short between combina-
tion meter and vehicle
speed sensor

If NG, repair open circuit,

short to ground or short to

power in harmess connec-

tors.

# Vehicle speed sensor
and its circuit
(Refer to EL section.)




TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

Crankshaft position sensor (POS) Engine speed

A 4

Engine coolant temperature sen- Engine coolant temperature

sor

Y

Ignition switch Start signal

Y

Throttle position sensor Throttle position

A 4

Park/Neutral position switch Park/Neutral position

h 4

Air conditioner operation ECM .| IACV-AAG vaive

Air conditioner switch

Y

) I Power steering load signal
FPower steering oil pressure 9 9

switch

k4

Battery Battery voltage

L 4

Vehicle speed sensor Vehicie speed

v

Cooling fan operation

A 4

Cooling fan

Electrical load Electrical load signal .

This system automatically controls engine idle speed to a specified ievel. idie speed is controlled through fine
adjustment of the amount of air which by-passes the throttle valve via IACV-AAC valve. The IACV-AAC valve
changes the opening of the air by-pass passage to control the amount of auxiliary air. This valve is actuated
by a step motor built into the valve, which moves the valve in the axial direction in steps corresponding to the
ECM output signals. One step of IACV-AAC valve movement causes the respective opening of the air by-pass
passage. (i.e. when the step advances, the opening is enlarged.) The opening of the valve is varied to allow
for optimum control of the engine idiing speed. The crankshaft position sensor (POS) detects the actual engine
speed and sends a signal to the ECM. The ECM then controls the step position of the IACV-AAC valve so
that engine speed coincides with the target value memorized in ECM. The target engine speed is the lowest
speed at which the engine can operate steadily. The optimum value stored in the ECM is determined by tak-
ing into consideration various engine conditions, such as during warm up, deceleration, and engine load (air
conditioner, power steering and cooling fan operation).

COMPONENT DESCRIPTION

From air cleaner | The IACV-AAC valve is operated by a step motor for centralized
control of auxiliary air supply. This motor has four winding phases
and is actuated by the output signals of ECM which turns ON and
OFF two windings each in sequence. Each time the IACV-AAC
valve opens or closes to change the auxiliary air guantity, the ECM
sends a pulse signal to the step motor. When no change in the
auxiliary air quantity is needed, the ECM does not issue the pulse
signal. A certain voltage signal is issued so that the valve remains
at that particular opening.

To intake ~
manifold Valve SEF765P

EC-369
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITCR ITEM CONDITION SPECIFICATION
. 'Ii!'lgine:dft\.fter warr'f:i%g ‘l‘JOpFF” Idle 2 -10 step
e Air conditioner switch:
IACV-AACHY « Shift lever: “N”
& No-ivad 2,000 rpm —

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values,

and are measured between each terminal and @ (ECM ground).

TER | wire DATA
Mrl\ll\cl)AL COLOR ITEM CONDITION (DC voltags)
101 | PUG I
15 | GYIG | acv-AAC valve [Engine Is running ] 0.1- 14V
122 Y Idle speed
123 | GYIL
ON BOARD DIAGNOSIS LOGIC
Diagnostic
. Check items
Troubhlleo Code Malfunction is detected when .... (Possible Gause)
P0O505 A} The IACV-AAC valve does not operate properly. e Harness or conhectors
0205 (The IACV-AAG valve circuit is open.)
¢ |ACV-AAC valve
B) The IAGV-AAC valve does nat operaie properly. | Hamess or connectors
(The IACV-AAC valve circuit is shorted.)
o IACV-AAC valve
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Perform “Procedure for malfunction A” first. If the DTC cannot
% MONTOR s NofalL [] be confirmed, perform “Procedure for maifunction B".
CKPSeRPM(POS) 2500rpm NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRQ(:.:E-
DURE" has been previously conducted, always turn igmt!on
switch “OFF” and wait at least 10 seconds before conducting
the next test.
Procedure for malfunction A
I RECORD | TESTING CONDITION:
sersiow|  Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.
¥r MONITOR ¥ No FAL [] 1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
CKPS-RPM (POS)  672rm 3) Start engine and let it idle.
' 4) Keep engine speed at 2,500 rpm for 3 seconds, then let
it idle for 3 secends.
Do not rev engine up to speeds more than 3,000
pm.
5) Perform step 4 once more.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
RECORD | PROCEDURE”, EC-374,
SEFS88Q CR

EC-370



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

@ 1) Start engine and let it idle.
= 2) Keep engine speed at 2,500 rpm for 3 seconds, then let
it idle for 3 seconds.

Do not rev engine up to speeds more than 3,000 @
rpm.

3) Perform step 2 once more.

4) Select “"MODE 7" with GST. A

5) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-374. '
OR EW
1) Start engine and let it idle.

2) Keep engine speed at 2,500 rpm for 3 seconds, then let
it idle for 3 seconds. LG
Do not rev engine up to speeds more than 3,000
rpm. '

3} Perform step 2 once more.

4) Tum ignition switch “OFF”, Wait at least 10 seconds
and then turn “ON".

5) Perform “Diagnostic Test Mode Il (Self-diagnostic [E

" results)” with ECM.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-374. CL
Procedure for malfunction B M7
% MONITOR % NoFaL [] TESTING CONDITION: '
GKPSsRPM(POS) 672rpm e Before performing the following procedure, confirm that
GOOLAN TEMP/S 85°C battery voltage is more than 11V at idle. AT
e Always perform the test at a temperature above -10°C
(14°F).
1) Open engine hood. EA
2) Start engine and warm it up to normal operating tem-
perature.
RECORD 3) Turn ignition switch “OFF" and wait at least 10 seconds. RA
SEF452W 4) Tumn ignition switch “ON” again and select “DATA

MONITOR” mode with CONSULT.

5) Start engine and run it at least 1 minute at idle speed. BR
(Headlamp switch, rear defogger switch: OFF}

6) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-374. ST
OR
@ 1) Open engine hood.
2) Start engine and warm it up to normal operating tem- RS
perature.

3) Tum ignition switch “OFF” and wait at least 10 seconds.
4) Start engine again and run it at least 1 minute at idle
speed. (Headlamp switch, rear defogger switch: OFF)
5) Select “MODE 7" with GST. y
6) If 1st trip DTC is detected, go to “DIAGNOSTIC LA
PROCEDURE”, EC-374.
OR BL
1) Open engine hood.
2) Start engine and warm it up to normal operating tem-
perature. 1B
3) Turn ignition switch “OFF” and wait at least 10 seconds.
4) Start engine again and run it at least 1 minute at idle
speed. (Headlamp switch, rear defogger switch: OFF)
5} Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON".

EC-371 545
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546

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

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

7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-374.

EC-372
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Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

BATTERY ] EC-AAC/V-01
. .
e : Detectabte line for DTG
? | Fefer to EL-POWER e ; Non-tetectable fine for DTC Gl
er - .
10A 10A
A,
wiL W ]
I EM
Wil

IACV-AAG VALVE LG

W)

el
JOINT
CONNECTOR-1

WL Wil
| AL 5
wWiL WL w Iil Iil |_4J
ix B3] B Gl B I e
é 6|] 6[| RECAY
9 9 4 BT
w/B R R
| | .
wW/B a R
&, A
T HE
, |
[
- =
w/B R R . PU/G Y GY/G GY/L
e B 2 i Fol [ sl 3l ST
SSOFF VB ve 1SC I1SC 1SC 1SC
# #3 #2 #4 .
BS
BT
2] ] =l A
1 I ® G e G E
EL

1] 162 |03 roa] |08 198107 108 [112]3]

1094 0] 101 | 123 | 18] 14| 115 16 [5]6]7]8]9)]

=

[11]:2]13]14)

firjuana|i2of [121]122f123] 12 [1sT6[17] 78] m

MECS03C
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Brake booster .,
/

SEF271P
} DISCONECT
| HAE
- D ©
j SEF352Q
’E—

101 116 122 123

>

JAlE]
/’ \;.éw\

[l |, ©] |, &)

g

SEF821PA

Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect IACV-AAC valve hamess
connector.

3. Tumn ignition switch “ON”.

4. Check voltage between terminals @, ®
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

. | Check the following.
"] @ Harness connectors

GD]

e Harness for gpen or short
between IACV-AAC valve
and ECCS relay

If NG, repair harness or

connectors.

OK

E] A4

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “CFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between
ECM terminal and terminal @,
ECM terminal (115) and termina! @,
ECM terminal (122) and terminal (@),
ECM terminal (323) and terminal @ .
Continuity should exist.
If OK, check harness for short to ground
and short to power.

NG

OK

Y

. | Repair open circuit, short to

ground or short to power in
harness connectors.,

CHECK COMPONENT

(IACV-AAC valve).

Refer to “COMPONENT INSPECTION” on
next page.

NG

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-1186.

Y

INSPECTION END

Replace IACV-AAC valve.

EC-374
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&

SEF353Q

SEF261Q

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

COMPONENT INSPECTION

IACV-AAC valve
1. Disconnect {ACV-AAC valve harness connector.
2. Check resistance between the foliowing terminals.
terminal @ and terminats M, ®
terminal & and terminals @ , &

Resistance:
Approximately 30Q [at 20°C (68°F)]

3. BReconnect IACV-AAC valve harness connector.
4. Remove idle air adjusting unit assembly (IACV-AAC valve is

built-in) from engine.
(The IACV-AAC valve harness connector shouid remain con-
nected.)

5. Turn ignition switch “ON" and “OFF”, and ensure the |IACV-
AAC valve shaft smoothly moves forward and backward,
according to the ignition switch position.

If NG, replace the IACV-AAC valve.

EC-375
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Throttle position switch
built into throttle
paosition sensor
| ——
[=] HEE
== B } Closed
throttle
position
switch
—
= &=
= -
MEC255C

Closed Throttle Position Switch

COMPONENT DESCRIPTION
The throttle position switch, built into the throttle position sensor
unit, consists of a closed throttle position switch and wide open

throttle position switch. The closed throttle position switch detects
the throttle valve position, i.e. whether it is in the idle position or not.
The detected position will then be sent to the ECM as a voltage
signal. The ECM uses this signal to open or close the EVAP can-
ister purge control valve when the throttle position sensor is mal-

functioning.

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

SPECIFICATION

MONITOR ITEM CONDITION
GLSD THUP SW e Ignition switch: ON Throttte valve: Idle position ON
{Engine stopped) Throttle valve: Slightly open OFF

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

TER-
WIRE DATA
MILP:)AL COLOR ITEM CONDITION (DC voltage)
[Ignition switch “ON”] (Warm-up condition) BATTERY VOLTAGE
- 14V
3 aY/L Throttle position switch Accelerator pedal released (1 )
(Closed position) |Ignition switch “ON" ‘
Approximately OV
Accelerator pedal depressed

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble
Code No.

Malfuncticn is detected when ....

Check ltems
{Possible Cause}

PO510
0203

¢ Battery voltage from the closed throtile position
switch is entered into ECM with the throttle valve

opened.

shorted.)

« Harness or connectors
(The closed throttle position switch circuit is

e Closed throttie position switch
e Throttle position sensor

550
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Closed Throttle Position Switch (Cont’d)

CAUTION:
# MONITOR % Norai L] Always drive vehicle at a safe speed.
COOLAN TEMP/S 84°C NOTE:
VHCL SPEED SE 45km/h If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PR(_)(_.‘.E-
THRTL POS SEN 2.8V DURE" has been previously conducted, always turn ignition
CLSD THU/P sW OFF switch “OFF”’ and wait at least 10 seconds before conducting
the next test.
1) Start engine and warm it up to normal operating tem- §4A
perature.
RECORD 2) Select “DATA MONITOR” mode with CONSULT. e
SEFEE7W 3) Check “CLSD THL/P SW” under the following condi- =l
tions.
At idle: ON
LG

At 2,000 rpm: OFF
If the check resuit is NG, go to "“DIAGNOSTIC
PROCEDURE”, EC-379.
If OK, go to following step.
4) Drive the vehicle for at least 5 consecutive seconds
under the following condition.
THRTL POS SEN: More than 2.5V e
VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position L
Driving location: Driving vehicle uphill (Increased
engine load} will help maintain
the driving conditions required MT
for this test.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-379. AT
[FA
RA
Py OVERALL FUNCTION CHEgllz o
)
""s @ @ Use this procedure to check the overall function of the closed
[Ceom _[ojconector] ¢ 78Ny throttle position switch circuit. During this check, a 1st trip DTG ST
Y g might not be confirmed.
@ 1) Start engine and warm it up to normal operating tem- g
perature. R
2) Check the voltage between ECM terminal @) and
gy ground under the following conditions. g7
2 1 At idle: Battery voltage ©

At 2,000 rpm: Approximately 0V

SEF403Q

3) I NG, go to "“DIAGNOSTIC PROCEDURE”, EC-379. MA

EL

i)

EC-377 551



TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)

'G%L'gr‘ Sgl'xvilq-‘l;“CH I - Detectable line for DTC
—— - Nor-detectable line for DTC
ELLJSEK Refer to EL-POWER.
{W/B)
THROTTLE
WIDE | pOSITION
OFF OPEN | SWITCH
Q (CLOSED THROTTLE POSITION
~ - SWITCH AND WIDE OPEN
[ THROTTLE POSITION SWITCH)
CLOSED OFF

GYIL
GYiL
[
IDLE
ECM

Refer to last page (Foldout page).

-—
N
(4]

1= —=I5]6]7
9 [iofii 2 fiaTie 15 is]i7 [ielialzo

121122123 124

MECE04C
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I

t,i y _harness connecior

Throttle position switch

SEF404Q

DISCDNNEL‘I’
,‘.

2 S

SEF405Q

. DISCONNECT

IC_ecm 1o cor-mscronﬂ
3

(Q]

. €

ad O

G

SEF406Q

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECGK FIC.
Perform “Fast tdie Cam (FIC} Inspection
and Adjustment”, EC-39.

:

CHECK POWER SUPPLY.

. Turn ignition switch “OFF”.

. Disconnect throttle position switch har-
ness connector.

. Tumn ignition switch “ON”.

. Check voltage between terminal & and
engine ground with CONSULT or tester.
Voltage: Battery voltage

B N

NG

oK
B ¥

Check the following.

o Harness connectors
ﬂ, (ws)

e 7.0A fuse

e Harness for open or
short between throttle
position switch and fuse

If NG, repair harness or

connectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Turn igniticn switch “OFF”,

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminal G and terminal
Continuity should exist.
it OK, check hamess for short to
ground and short to power.

NG

Y

J'OK

ADJUST THROTTLE POSITION SWITCH.
Perform BASIC INSPECTION, EC-92,

JOK

Repair open circuit, short
to ground or short to power
in harness connectors.

CHECK COMPONENT
(Closed throttle position switch).
Refer to “COMPONENT INSPECTION”

NG

on next page.
lOK

Replace throttle position
switch.

CHECK COMPONENT
(Throttle position sensor).
Refer to “COMPONENT INSPECTION”

NG

on next page.
¢ oK

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT", EC-116.

v

INSPECTION END

EC-379

Replace throttle position
$ensor.
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BISCOMNECT

=ML

~Closed throttle positicn
— "
s switch harness connector

SEF520W

DISCONNECT ﬂE

=3 =
> Throttle position

SEF448wW

554

TS |

Closed Throttle Position Switch (Cont’d)

COMPONENT INSPECTION
Closed throttle position switch

1. Start engine and warm it up to normal operating temperature.

2. Turn ignition switch “OFF".

3. Disconnect throttle position switch harness connector.
4. Check continuity between terminals & and ® .

NOTE:

Resistance measurement must be made with closed throttle

position switch installed in vehicle.

 Accelerator pedal conditions Continuity
Completely released Yes
Partially relaased or completely depressed No

If NG, replace throttle position switch.

Throttle position sensor

Turn ignition switch “OFF”,

bl L

Start engine and warm it up to normal operating temperature.

Disconnect throttle position sensor harness connector.
Make sure that resistance between terminals @ and @

changes when opening throttle valve manually.

NOTE:

Resistance measurement must be made with throttle position

sensor installed in vehicle.

Throttle valve conditions

Resistance at 25°C (77°F)

Completely closed

Approximately 0.5 kQ

Partially open

0.5-4.0kQ

Completely open

Approximately 4.0 k&

If NG, replace throttle position sensor. .
To adjust throttle position sensor, perform “Basic Inspection”.

(See page EC-92.)

EC-380
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A/T Communication Line (P0600) and A/T
Diagnostic Communication Line (P1605)

This circuit line (LAN) controls the smooth shifting up and down of

A/T during the hard acceleration/deceleration. Pulse signals are
exchanged between ECM and TCM (P0600). @l
This circuit line is also used to communicate malfunction informa-

tion related to A/T (Automatic Transmission) is transferred through

the line (LAN circuit) from TCM to ECM (P1605). A

Be sure to erase the malfunction information such as DTC not

only in TCM but also ECM after the A/T related repair. B

ON BOARD DIAGNOSIS LOGIC
. . LC
Diagnostic Troubfe . Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
POB00 e ECM receives incorrect voltage from TCM continu- | & Harness or connectors
0504 ously. (The communication line circuit between EGM and
TCM is open or shorted.)

P1605 # Signal from TCM is not sent to ECM. e TCM EE
0804 o Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION cL

PROCEDURE

NOTE MIT

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting AT
the next test.

TESTING CONDITION:
Before performing the following procedure, confirm that bat- [F4
tery voltage is more than 10.5V at idle.
1} Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT, RA
3) Start engine and let it idle for at least 2 seconds (POG00)
and 40 seconds (P1605).
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-383.  BR
OR
@ 1)} Start engine and let it idle for at least 2 seconds (P0600) ST
= and 40 seconds (P1605).
2} Select “MODE 77 with GST.
3) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-383. ES
OR
1) Start engine and let it idle for at least 2 seconds (0504)
and 40 seconds (0804). BT
2) Turn ignition switch “OFF", wait at least 10 seconds and
then turn “ON",
3) Perform “Diagnostic Test Mode Il (Self-diagnostic A
resulis)” with ECM,
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-383.

EL

D)

EC-381 295



TROUBLE DIAGNOSIS

FOR DTC P0600, P1605

A/T Communication Line (P0600) and A/T
Diagnostic Communication Line (P1605)

)
(Cont’d)
I : Detectable line for DTC
TCM e | NoT-Gletectabte line for DTC
g’RANSMISSION
ONTROL
MOBULE)
0OBD2 G
=]
Wil
WiL
el
LAN
ECM
F101
s 126]27 [za[es]a0]31 [32 33
t3435353738394041 2 HS
434445 sslarjas|| G >
[ ——
w1k 1zfwos|104] 1059106 [ 107] 10 tl2]8] [4] 20[21[22 24|25 44]45]4l47] [e4fes(e6] |7
o[ o[ | 2| [ms[we|ms|ne| Lol8l71819] O 26]27126[20]30] 1T laglasisolsilszlsalesiealzolr) 771 [[(EroD)
BEEEIRARER E EDENES 3l Yy ey WS G R EIEG D & o HS.
15[18[17]18 3B[ae] [40[41 R RERREHEE

556 EC-382
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TROUBLE DIAGNOSIS FOR DTC P0600, P1605

\\
Glove box
connector SEFDERP
—
Selector level

—
TCM harness
connector ~
SEF527QA
DISCONNECT
d H3S. E} m DISCONNECT
ECM CONNECTOR| | 183
I [} '
68 —
I Tom  lojconnecTorl)
| @&
SEF526W

A/T Communication Line (P0600) and A/T
Diagnostic Communication Line (P1605)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch "OFF".

2. Disconnect ECM hamness connector
and TCM (Transmission Control Mod-
ulg) harness connector.

3. Check harness continuity between ECM
terminal @ and terminal G3.

Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

r

INSPECTION END

EC-383

Repair open circuit, short

" to ground or short to power

in harness connectors.

EM

LG

FE

GL

M

AT

FA

BR

ST

RS

BT

Bl

HoX

557



TROUBLE DIAGNOSIS FOR DTC P0605

SEC220B|

Engine Control Module (ECM)

The ECM consists of a microcomputer, a diagnostic test mode
selector, and connectors for signal input and output and for power
supply. The unit controls the engine,

Diagnostic Trouble L Check tem
Code No. Malfunction is detected when ... (Possible Cause)
P0OB05 e ECM calculation function is malfunctioning.

0301

¢ ECM

558

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE _
1) Turn ignition switch “ON".
= 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 30 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-385.
OR
@ 1) Turn ignition switch “ON”.
2) Start engine and wait at least 30 seconds.
3} Select “Mode 7" with GST.
4) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-385.
OR
1) Turn ignition switch “ON”.
2) Start engine and wait at least 30 seconds.
3) Turn ignition switch “OFF” and wait at least 10 seconds.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
5) K 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-385,
EC-384



TROUBLE DIAGNOSIS FOR DTC P0605

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

Engine Control Module (ECM) (Cont’d)

Detected items

Engine operating condition in fail-safe mode

DTC No.
CONSULT .
GsT ECM*1
Unable to Unable to
access access Diag-
ECM nostic Test
Mode (|

ECM

ECM fail-safe activating condition

The computing function of the ECM was judged to be malfunctioning.
When the fail-safe system activates, i.e. if the ECM detects a malfunction

condition in the CPU of ECM, the MALFUNCTION INDICATOR LAMF on

the instrument panel lights to warn the driver.

However, it is not possible to access ECM and DTC cannot be confirmed.

Engine control with ECM fail-safe

When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump
operation, |ACV-AAC vaive operation and cooling fan operation are con-

trolled under certain limitations.

ECM fail-safe operation

Engine speed . Engine speed will not rise more than 3,000 rpm.
Fuel injection Simultanecus multiport fuel injection system
Ignition timing Ignition timing is fixed at the preset valve.

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

JACV-AAC valve

Full open

Cooling fans

Cooling fan relay “ON” (High speed condition) when engine
is running, and “QFF" when engine stalls.

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

"1: In Diagnostic Test Mode If (Seli-diagnostic results), these numbers are controlled by NISSAN.

DIAGNOSTIC PROCEDURE

INSPECTION START

y

1} Tum 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.

NO
TOOLS

3) Touch “ERASE".
OR

1) Turn ignition switch “ON".

2) Erase the Diagnostic Test Mode
Il (Self-diagnostic results)
memory.

) 4

PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

h 4

Is the DTC POE05 {0301) displayed

again?

ves Replace ECM.

ks 4

No

Y

INSPECTICN END

EC-385

A
EM
LC
FE
CL

MT

BR
ST
RS

BT
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

SYSTEM DESCRIPTION

Engine speed

Crankshaft position sensor (POS)

Start signal

ignition switch

Battery voltage

Battery

This system provides the absolute pressure sensor
with either ambient barometric pressure or intake
manifold pressure for monitoring.

The MAP/BARO switch solenocid valve switches
between two passages (one is from the air duct, the
other is from the intake manifold) by ON-OFF opera-
tion. When the MAP/BAROQ switch solenoid valve is
activated ON or OFF by the ECM, either ambient
barometric pressure or intake manifold pressure is
applied to the absolute pressure sensor.

The solenoid valve is almost always OFF under nor-
mal conditions.

MAP/BARO
» ECM p| switch solenoid
valve
Solenoid Conditions
s For 5 seconds after turning ignition switch
“ON"
: OR
« For 5 seconds after starting engine
ON OR

o More than 5 minutes after the solenoid valve

shuts OFF.
and

e Engine running

COMPONENT DESCRIPTION

Absolute pressure sensor

From air duct f

Intake
manifold
vacuum
signal

SEF417Q)

560

The MAP/BAROQ switch solenoid valve switches between ambient
barometric pressure and intake manifold pressure according to the
voltage signal sent from the ECM. When the MAP/BARO switch
solenoid valve is supplied with a voltage by the ECM, it turns “ON”
so that the MAP/BARQ switch solenoid valve monitors the ambi-
ent barometric pressure. When the MAP/BARO switch solenoid
valve is not supplied the voltage, it goes “OFF" and the sensor
monitors the intake manifold pressure.

EC-386



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont'd)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. : @l
MONITOR ITEM CONDITION SPECIFICATION
For 5 seconds after turming ignition
switch “ON" MAP MA
» Ignition switch: ON (Engine stopped)
More than 5 seconds after turning igni- BARO
MAP/BARC SW/V tion switch “ON" EM
Far § seconds after starting engine BARO
+ Engine speed: idle More than 5 seconds after starting MAP LG
engine
ECM TERMINALS AND REFERENCE VALUE EC
Specification data are reference values, and are measured between each terminal and @ (ECM ground).
TER- i
WIRE DATA FE
M,\IJ%AL COLOR ITEM CONDITION (DC voltage)
|gnition switch “ON” GL

For 5 seconds after turning ignition switch

“ON” l V
[Engine is running.] Approximately OV T

tdle speed AT
ORY MAP/BAROC switch sole- For & seconds after starting engine
16 .
noid valve [ignition switch “ON”
o FA
More than 5 seconds after turning ignition
switch “ON” BATTERY VOLTAGE
[Engine is running.| (11 - 14V) B
idle speed
More than & seconds after starting engine BE
ON BOARD DIAGNOSIS LOGIC
8T
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when .... (Possible Cause)
P1105 A} MAP/BARO switch solenoid valve receives the e Harness or connectors RS
1302 voltage supplied though ECM does not supply (MAP/BARO switch solenoid valve circuit is open
the voltage to the valve. or shorted.) Eil
B} There is little difference between MAP/BARO e Hoses
switch solencid valve input voltage at ambient {Hoses are clogged or disconnected.}
barometric pressure and that at intake manifold | e Absolute pressure sensor A,
pressure. o MAP/BARO swiich solenoid valve
EL
[DX

EC-387 561



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric

Pressure (BARO) Switch Solenoid Valve
% MONITOR % No FaiL [] (Cont'd)

CKPSSRPM (POS)  672rpm DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION F_"Fl(_)(}‘E—
DURE"” has been previously conducted, aiways turn ignition
switch “OFF"” and wait at least 10 seconds before conducting

[ RECORD | the next test.
sEFseso| Procedure malfunction A

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 11V at idle.
1) Turnignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and let it idle.
3) Walt at least 10 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-391.
OR
1} Start engine and let it idle.
2) Wait at feast 10 seconds.
3) Select “MODE 7” with GST.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-SQ‘!.
R
1) Start engine and let it idle.
2) Wait at least 10 seconds,
3) Tum ignition switch “OFF”, walt at least 10 seconds and
then turn “ON”, .
4) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-391.

lh

Procedure for malfunction B

% MONITOR 4 NoFaiL [] TESTING CONDITION:
CKPS*RPM(POS) 672rpm Always perform the test at a temperature of 5°C (41°F) or
COOLAN TEMP/S 85°C higher.
FUEL TEMP SEN 2°C 1} Start engine and warm it up to normal operating tem-
perature,
2} Turnignition switch “OFF” and wait at least 10 seconds.
3) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.
[ RECORD | 4) Make sure that “FUEL TEMP SEN” is more than 0°C
SEF542W (32°F).

5) Start engine and let it idle for at least 10 seconds.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-392.

OR
£ 1} Start engine and warm it up to normal operating tem-

perature.

2} Tumnignition switch “OFF” and wait at least 10 seconds.

3) Turmn ignition switch “ON".

4) Check that voltage between ECM terminal & and
ground is less than 4.2V.

5) Start engine and let it idle for at least 10 seconds.

6) Select “MODE 7" with GST.

562 EC-388




- TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve
(Cont’d)

7) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-392. el

A

EH

OR

“G:c}] @i@\l 1) E;ar;tt l~1;—,:'r‘::?:;ine and warm it up to normal operating tem- ¢

2) Turn ignition switch “OFF” and wait at least 10 seconds. .

[_ecv_Iolcomeoron] 3) Tum ignition switch “ON”.
¥ 4) Check that voltage between ECM terminal & and
ground is less than 4.2V.
5) Start engine and let it idle for at least 10 seconds. ElE

l ! 6) Turn ignition switch “OFF”, wait at least 10 seconds and

s o then turn "ON”.
= 7) Perform “Diagnostic Test Mode 1l (Self-diagnostic Gl
SEFSisW results)” with ECM.

8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-392,

AT
FA
(R
BR

ST

EC-389 563



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve
(Cont’d)

EC-SW/V-01

IGNITION SWITCH
ON or START

£ FUSE |Referto
g 10A |1BLOCK |EL-POWER. =S : Dotectable Ine for DTC

17 J/B
7] —  Non-detectable line for DTG
1
[I 9K ||
RAY

RY
[T yapmano
SWITCH
SOLENQID
VAIVE
G
ORfY
ORY
Ii 16 H
S0L ECM
(ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
1]12]3([4 5[6[7]8 53]
9 l1of11]12{13]14] 15]16{17}18]19]20 @WSO)

101] 102|103 ] t04] {105 F106 ] 107 | 108
eng e | uag 1| 115] 116
N7 18| 08120 (12112 123] 124

.ﬁs@ H.S.

MEC118C

564 EC-390



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

i the trouble is duplicated after “Procedure for malfunction
A”, perform “Procedure A" below. If the trouble is duplicated
after “Procedure for malfunction B”, perform “Procedure B”

on next page.
Procedure A

INSPECTION START

— AT
- Swirl control valve control
“xsolenoid valve &5/ 3%
L —
MAP/BARQO switch
solenoid valve
' SEFs21W| |
DISé)NNECT
D)
:
=
T sEFSBIQ
E m DISCOMNECT & DISCONNECT
i € [
[T _Ecw__[o[comictor] G
16 )
SEF431Q

(MAP/BARO switch solenoid valve).
Refer to “COMPONENT INSPECTION",
EC-394.

OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

r

INSPECTION END

EC-391

A4
CHECK POWER SUPPLY. NG 1 Ghack the following.
1. Turn ignition switch “OFF”, o Hamess connectors
2. Disconnect MAP/BARO switch solenoid i),
valve harness corinector. o 10A fuse
3. Turn ignition switch “ON”, e Harness for open or
4. Check voltage between terminal @ and short between MAP/
engine ground with CONSULT or tester. BARC switch solenoid
Voltage: Battery voltage valve and 10A fuse
If NG, repair harness or
OK
connactors.
E A 4
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair open circuit, short
1. Turn ignition switch “OFF". o ground or short to power
2. Disconnect ECM harness connector. in harness or connectors.
3. Check hamess continuity between ECM
terminal 38 and terminal (3 with CON-
SULT or tester.
Continuity should exist.
If OK, check harness far short to
ground and short to power. A
OK
r
CHECK COMPONENT NG | Repiace MAP/BARD

switch solenoid valve.

MA
EM
LC
FE
CL
1viN
AT

FA

RS
BT
HA
EL

1D
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TROUBLE DIAGNOSIS FOR DTC P1105

“-\

“xsdlenoid valve i

ST £

~ Swirl control valve control
oy A\ﬂ» L3

Manifold Absolute Pressure (MAP)IBarometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)
Procedure B

INSPECTION START

y

566

CHECK VACUUM SQURCE AND CIR- OK; CHECK COMPONENT
CUIT TO MAP/BARO SWITCH SOLE- {Absolute pressure sen-
NOID VALVE. sor). ) .
SEF521wW| | 1. Start engine and warm it up to normal 1. Check for disconnection
' operating temperature. of vacuum hese con-
Absalute 2. Turn ignition switch “OFF”, nected to the sensor.
From ‘ 3. Connect MAP/BARC switch solencid 2, Disconnect sensor's
‘ air duct’ pressure Vacuum valve and absolute pressire sensor connector and check
~ . sensor gauge with a rubber tube that has vacuum sensfor harness connec-
auge. tors for water.
Three-way 103 22 — R Water should not exist.
connector 4. Tum ignition switch “ON”. “
[@ " n Refer to “COMPONENT
5. §elect MAP/B&HO SW/V in INSPECTION” of
¢ i ' CONSULT. FOR DTC PO105", EC-
L 6. Start engine and fet it idle. 138 ’
@@\ Intake 7. Touch “MAP” and “BARC” alter- -
/ manifold nately and check for vacuum, oK NG
A'ﬁ vacuum "
Q MAP/BARO SW/v Vacuum T
SEFGTET, Repan— (.d|s-
BARO Should not exist connection)
B : MAP Should exist g[,;gm?: €
@-—- OR pressure
Split 4. Turn ignition switch "ON". ﬁgrrwr?g;sor
5. Start engine and let it idle. connectors
6. Check for vacuum. ;
For 5 seconds after starting
engine: y
Vacuum should not exist. Go to “TROUBLE DIAG-
gr?gr; iﬁernlnuteas after starting NOSIS FOR INTERMIT-
= : "’ EC_
-5 B Vacuum should exist. IFGST INCIDENT
: ‘ Improper connection NG
, sertooL| [E] v
CHECK HOSE. NG, Clean, repair or reconnect
. DISCONNECT 1. Turn ignition switch “OFF”, the hose.
D 2. Check hose for clogging, cracks, dis- If NG, check vacuum port
TS connection or improper connection. for clogging.
an) OK J, OK
CHECK INTAKE SYSTEM.
Chack the intake system
"":b @ O for air leaks.
2 - NG
C@ CHECK POWER SUPPLY. » Check the following.
= 1. Turn ignition switch “OFF”, ¢ Hamess connectors
SEFs81Q| | 2. Disconnact MAP/BARO switch solenoid (Fil5),
valve harness connector. e 10A fuse
3. Turn ignition switch “ON". e Hamess for opan or
4. Check voltage between terminal (2 and short between MAP/
engine ground with CONSULT or tester. BARO switch solenoid
Voltage: Battery voltage valve and fuse
If OK, check harness for short. If NG, repair hamess or
cennectors.
YOK
®
EC-392




TROUBLE DIAGNOSIS FOR DTC P1105 _
Manifold Absolute Pressure (MAP)/Barometric

D] Pressure (BARO) Switch Solenoid Valve
) DISCONNECT . DISGONNELT ’
A E@ (Cont’d)
: ®
[ Ecm__ o] connECTOR]| G _
16 m el
| CHECK QUTPUT SIGNAL CIRCUIT. NG | Repair open circuit, short
1. Turn ignition switch “OFF”. "1 to ground or short to power | . m
i @ 2. Disconnect ECM harness connector. in harness connectors. e
Cl@ 3. Check harness continuity between ECM
terminal G® and terminal 3 with CON- ‘
sEF431Q||  SULT or tester. ERM
Continuity should exist.
If OK, check harness for short to
ground and short to power. L@
oK
A A
CHECK COMPONENT NG | Rapiace MAP/BARO
{MAP/BARO switch solenoid valve). "] switch solenoid valve.
Refer to “COMPONENT INSPECTION"
on next page. FE
oK
' | 6L
Psrform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-116.
T
v
INSPECTION END
AT
FA
R
BR
8T
RS
BT
[Fl&
EL
DX
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TROUBLE DIAGNOSIS FOR DTC P1105

B ACTIVETEST R D
MAP/BARC swv  MAP
========== MONITOR =====3z2z=
CKPS*RPM(POS) 672rpm
MAF/BARO SW/ MAP
ABSOL PRES/SE 1.31v

© SEF455W

OJ

W ACTIVETEST B

MAP/BARO Sw/v  BARO
z========= MONITOR ==zz====z==
CKPS=RPM(POS) 672rpm
MAP/BARDO SW/A BARD
ABSOL PRES/SE 4.34V

__BARO IV

SEF454W|

MEC488B

BATTERY

568

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARQ) Switch Solenoid Valve

(Cont’d) :
COMPONENT INSPECTION
MAP/BARO switch solenoid valve
1. Start engine and warm it up to normal operating tem-
perature.
2. Perform “MAP/BARO SW/V” in “ACTIVE TEST” made
with CONSULT.
3. Check the following.
e Condition: At idle under no-load
e CONSULT display
MAP/BARO ABSOL PRES/SE (Voltage)
BARC More than 2.6V
MAP Less than the voltage at BARC
o Time for voltage to change
MAP/BARO SW/V Required time to switch
BARO to MAP
Less than 1 second
MAP to BARO
4, If NG, check solenoid valve as shown below.
OR
@ 1. Tum ignition switch “OFF” and remove MAP/BARO
switch solenoid valve.
2. Check air passage continuity.
Air passage Air passage
Cordition continuity continuity
between (® and between & and ©
12V direct current supply
between terminals (O Yes No
and @
No supply No Yes
3. Check the time required for the solenoid valve to switch.
It should be less than 1 second.
4. If NG or operation takes more than 1 second, replace

solenoid valve.

EC-394



TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve
(Only for California) |

SYSTEM DESCRIPTION

Throttle position sensor

Throttle position

Ignition switch Start signal

Camshatft position sensor Engine speed

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperamre .

This system has a swirl control vaive in the intake
passage of each cylinder,

While idling and during low engine speed operation,
the swirl control valve closes. Thus the velocity of
the air in the intake passage increases, promoting
the vaporization of the fuel and producing a swirl in
the combustion chamber.

Because of this operation, this system tends fo
increase the buming speed of the gas mixture,
improve fuel consumption, and increase the stabil-
ity in running conditions.

Also, except when idling and during iow engine
speed operation, this system opens the swirl control
valve. In this condition, this system tends to
increase power by improving intake efficiency via
reduction of intake flow resistance, intake flow.
The solencid valve controls swirl control valve’s
shut/open condition. This solenoid valve is operated
by the ECM.

Swirl con-
tral valve
control
solenoid
» valve
‘ Vacuum
ECM signal
4
Swirl con-
trol valve
> actuator
r
Swirl con-
> trol valve
| ) Swirl control
Ttl1rotte posi- _ g valve control | Swir control
|tcl;|m sengpr Engine spee solenoid valve
{Idle position) valve
ON Below ON Closed
3,200 rpm
Less than ON Closed
3,200 rpm
OFF
More than OFF Open
3,600 pm

When engine coolant temperature is below 10°C (50°F) and
above 55°C (131°F), swirl control valve is kept open regard-
less of above condition.

Swirl control valve conlrol\
sclencid valve T

Throttle body
T\/ Swirl control valve

Vacuum tank

Swirl contrel valve control vacuum
check switch

~One-way valve
~ ] I
J n
VL

Swirl control valve actuator

SEFGe2W

EC-395

Gl
MA

E

FE
eL
MT
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TROUBLE DIAGNOSIS FOR DTC P1130
Swirl Control Valve Control Solenoid Valve
(Only for California) (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ﬁ'EM CONDITION SPECIFICATION

Engine coolant temperature is
between 15°C (59°F) to 50°C ON
SWRL CONT S/V | e Engine speed: Idle {122°F).
Engine coolant temperature is OFF
above 55°C (131°F).

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

TER- DATA

WIRE

|Engine i running.}

Engine coolant temperature is between 15°C o-1V
- (59°F) to 50°C (122°F).

Swirl control valve control Idle speed

solenoid valve [Engine is running |

71 Ly

BATTERY VOLTAGE

Engine coolant temperature is above 55°C
(11 - 14V)

{131°F).
Idle speed

COMPONENT DESCRIPTION

Swirl control valve control solenoid valve

The swirl control valve control solenoid valve responds to signals
from the ECM. When the ECM sends an ON (ground) signal, the
solenoid valve is bypassed to apply intake manifold vacuum to the
swirl control valve actuator. This operation closes the swirl control
valve. When the ECM sends an OFF signal, the vacuum signal is
cut and the swirl control valve opens.

Swirl control valve
control solenoid _|

solenoid valve

l SEF570W
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TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve
(Only for California) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Malfunction is detected when ... .
{Possible Cause}
Code No.
P1130 A} An improper voltage signal is sent to ECM through ¢ Harness or connectors _
1004 swirl control valve contrel solencid valve. (The swir control valve control solenoid valve circuit is

open or shorted.)
e Swirl control valve control solenoid valve

B} The vacuum signal is not sent to swirl control valve « Harness or connector
under specified driving conditions, even though swirl (The swirl control valve control solenaid valve circuit is

control valve control sclenocid valve is ON. open.}

o Swirl control valve control solenoid valve

¢ Intake system
{Intake air leaks)

¢ Hoses and tubes between intake manifold, vacuum
tank and swirl control valve actuator

e Swirl control valve actuator

« Swirl control vaive control vacuum check switch

o One-way valve

e Vacuum tank

» Mass air flow sensor

e Crankshaft position sensor {REF)

e Throttle position sensor

C} The vacuum signal is sent to swirl control valve even | e Harness or connector
though swirl control valve control solencid valve is {The swirl control valve control solencid valve circuit is

OFF

shorted.)

o Swirl control valve control vacuum check swilch

o Crankshaft position sensor (REF)

o Throttle position sensor

o Hoses and tubes between air cleaner and switch con-
trol valve vacuum check switch

e Swirl control valve control solenoid valve

Note: If DTC P1130 (1004) and P1165 (0112) are displayed, first perform TROUBLE DIAGNOSIS FOR
DTC P1165 (0112). (See EC-410.)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If the 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B
and C”. If the 1st trip DTC is not confirmed on “Procedure for
malfunction B”, perform “Procedure for malfunction C”,
NOTE:

i “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE™ has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

EC-397
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TROUBLE DIAGNOSIS FOR DTC P1130
Swirl Control Valve Control Solenoid Valve
(Only for California) (Cont’d)

% MONTOR % NoFarL L] Procedure for malfunction A
CKPS-RPM{POS) Orpm 1) Tumn ignition switch “ON”.
2} Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 5 seconds.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”", EC-402.

OR

fir) 1) Tumn ignition switch “ON" and wait at least 5 seconds.

RECORD 2) Select “MODE 7" with GST.
SEF804U If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-402.
OR
1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON”.
3} Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
If 1st tip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-402.
Procedure for maifunction B
% MONITOR s NoFAL [ TESTING CONDITION:
CKPS*RPM{POS) 800rpm e Always perform the test at a temperature above 5°C (41°F).
COOCLAN TEMP/S 30°C e Before performing the following procedure, confirm that
battery voltage is more than 10V at idle, then stop engine
immediately.
1) Tum ignition switch “OFF” and wait at least 10 seconds.
2) Turn ignition switch “ON”.
3) Check “COOLAN TEMP/S” in “DATA MONITOR” mode
L RECORD with CONSULT.
SEFs65W 4) Confirm COOLAN TEMP/S value is 40°C (104°F) or
less.

If the value is more than 40°C (104°F), park the vehicle
in a cool place and retry from step 1.

5) Start engine and wait untii COOLAN TEMP/S value
increases to more than 55°C (131°F).
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-402.

OR
@ 1) Turn ignition switch “OFF” and wait at ieast 10 seconds.

2) Turn ignition switch “ON".

3) Check engine coolant temperature in “MODE 1”7 with
GST.

4) Confirm engine coolant temperature is 40°C (104°F) or
less.
If the value is mare than 40°C (104°F), park the vehicle
in a cool place and retry from step 1.

5) Start engine and wait until the engine coolant tempera-
ture increases to more than 55°C (131°F).

6) Select “MODE 3” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-402.

OR
1) Tum ignition switch “OFF” and wait at least 10 seconds.
2} Turn ignition switch “ON".

512 EC-398



TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve
- {Only for California) (Cont’d)

3) Confirm voltage between 69 (Engine coolant tempera-
ture sensor) and ground is 2.7V or more.
If the value is less than 2.7V, park the vehicle in a cool
place and retry from step 1. &

4) Start engine and wait until the voitage decreases to less
than 2.1V.

5) Turnignition switch “OFF”, wait at least 10 seconds and |4
then turn “ON”.

8) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM. EM
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-402.

LG
IFE
clL
Procedure for malfunction C
& MONITOR NoFaIL ] TESTING CONDITION: WA
CKPS-RPM{POS) 750rpm e Always perform the test at a temperature above 5°C (41°F).
COOLANTEMP/S  85°C e Before performing the following procedure, confirm that ;7

battery voltage is more than 10V at idle.
1) Start engine and warm it up to normal operating tem-
perature. EA

2) Turnignition switch “OFF” and wait at least 10 seconds.
3} Turn ignition switch “ON” again and select “DATA

MONITOR” mode with CONSULT. R
RECORD 1EF566W 4) Start engine and let it idle for at least 20 seconds.
if 1st trip DTC is detected, go to “DIAGNQOSTIC
PROCEDURE”, EC-402, BR
OR
@ 1) Start engine and warm it up to normal operating tem-
& perature. T

2) Turn ignition switch “OFF” and wait at [east 10 seconds.

3) Start engine and let it idle for at least 20 seconds.

4) Select “MODE 7” with GST. 5
If 1st tip DTC is detected, go to “DIAGNOSTIC FS
PROCEDURE”, EC-402.

CR
1) Start engine and warm it up to normal operating tem- BT
perature.

2) Turn ignition switch “OFF” and wait at [east 10 seconds.

3) Start engine and let it idle for at least 20 seconds. [

4) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON”,

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

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-402. DX
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TROUBLE DIAGNOSIS FOR DTC P1130
Swirl Control Valve Control Solenoid Valve
(Only for California) (Cont’d)
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IG%E ng s?ﬁ:la]\-’CH m : Ootectable line for DTC
—— : Non-detectable fine for DTG

FUSE Referto
10A |BLOCK |EL-POWER.

O

)

R/Y

IY
ary

[ 14 ]

"'-

Ir—l' SWIRL CONTROL
VALVE CONTROL
SOLENOID

é VALVE
FE0

8]

OR/Y

OR/Y

Il

SCV
ECM

Refer 1o last page (Foldout page).

-
)+
'S

A< >]516]7]8 =z
=5 R 2 2 S L ) P (1]12)

101]102] 103 [ 104] | 105]106) 107|108
W g e nz| | u3fn4|nsjie
N7 M| g 120 |121]122) 123 124

444546447 _|6a[es]6E
48450l 152 3lesl 69l 70]71] 771
[pa]zs[os6]57] 58l 73] 74l 75 e}

MECsE22C

574 EC-400



TROUBLE DIAGNOSIS FOR DTC P1130

rd
MAP/BARO switch
solenoid valve

' I SEF570W

Swirl Control Valve Control Solenoid Valve
-(Only for California) (Cont’d)

DIAGNOSTIC PROCEDURE
Procedure A

INSPECTION START

With CONSULT

I—-b Without CONSULT

Go to CHECK POWER SUPPLY

B ACTIVETEST H

O

swiRL conT sowv OFF

MONITOR
CKPS-RPM(POS)
IACV-AAC/V

MG OFF |

[B]
A€
an)
K
@)
e

. DISCONNECT DISCONNECT
A€ G A€
G [ eom o] comnecton]

[Q]

I =
CHECK CIRCUIT. OK | Go to “CHECK GOMPO-
1. Parform “SWIRL CONT SOL/A” in "| NENT” after procedure
“ACTIVE TEST” mode. .
2. Make sure that clicking sound is heard
from the swirl control valve control sole-
noid valve.
NG
B v
CHECK POWER SUPPLY. NG_ Check the following.
1. Disconnect swirl control valve control | « Harness connectors
solencid valve harness connector. (=0,
2. Turn ignition switch “ON". o 10A fuse
3. Check voltage between terminal & and e Harness for open or
ground with CONSULT or tester. short between swirl con-
Voltage: Battery voltage trol valve control sole-
- noid valve and fuse
OK i NG, repair hamess or
connectors.
;
CHECK OUTPUT SIGNAL CIRCUIT, NG | Repair open circuit, short
1. Turn ignition switch “OFF”. | to ground or short to power
2. Discannect ECM harness connector. in harness connectors.
3. Check harness continuity between ECM
terminal @) and terminal (I} with CON-
SULT or tester.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
y
CHECK COMPONENT NG | Replace swirl control valve
{Swirl control valve control solenoid "1 control solencid valve,

valve).
Refer to “COMPONENT INSPECTION”,
EC-406.

SEF587W

OK

A

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-116.

h 4

INSPECTION END

EC-401
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TROUBLE DIAGNOSIS FOR DTC P1130

Swirl control valve
control solenoid

solengid valve

Swirl Control Valve Control Solenoid Valve
(Only for California) (Cont’d)

Procedure B

INSPECTION START

:

CHECK INTAKE SYSTEM.

NG

[
>

Repair intake system.

Check intake air system for air leaks.

OK
With CONSULT

L

OK
Without CONSULT
Go to CHECK POWER SUPPLY

|
SEF570W i B
CHECK CIRCUIT, OK, | Go to “CHECK HOSES
W ACTWWETEST |:] 1. Perform “SWIRL CONT SOL/V" in ”
“ACTIVE TEST" mode.
SWIRL CONT sowv QFF 2. Make sure that clicking sound is heard
from the swirl control valve control
z=zzzzzzzzz MONITOR =zzz=zzzzz=: solenoid valve.
CKPS*RPM(POS) Orpm
IACV-AAC/HY 48stap NG
B y
CHECK POWER SUPPLY, NG | check the following.
1. Disconnect swirl control valve control & Harness connectars
| ON “ ON/ O-FFI soienoid valve harness connector. (M50,
SEF583W| | 2, Tumn ignition switch “ON”. » 10A fuse
3. Check voltage between terminal @ and e Harness for open or
E ground with CONSULT or tester. short between switl con-
oY ey Voltage: Battery voltage trol valve control sole-
TS noid valve and fuse
— OK f NG, repair harness or
Gz connectors.
' :
F.‘HECK OQUTPUT SIGNAL CIRCUIT. NG_ Repair apen circuit, short
- 1. Turn ignition switch “OFF". | to ground or short to
Cia) D O 2. Disconnect ECM harness connector. power in harness connec-
1 3. Check hamess continuity between tors.
- ECM terminal @ and terminal (T} with
SEFS41P CONSULT or tester.
Continuity should exist.
S o If OK, check harness for short to
E}I s ground and short to power.
T ) | AE
— OK
ate [ _eom_[dcowecron] | B y
7 CHECK HOSES. NG | Repair hoses or tubes.
Check hoses and tubes between intake 4
mapnitold, vacuum tank and swirl control
valve actuator for crack, clogging,
@ improper connection or disconnaction.
l OK
SEF567W
CHECK COMPONENT NG [ Repiace swirl control valve
D) (Swirl control valve control solenoid | control solenoid valve.
valve).

—_
D’R Improper connection

SEF1086L

576

Refer to “COMPONENT INSPECTION",

EC-406.
l oK
®

{Go to next page.)
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TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve
(Only for California) (Cont’d)

®

!

CHECK COMPONENT

{Swirl control valve and actuator).

Refer 1o “COMPONENT INSPECTION”,
EC-4086.

|NG

Y

OK
y

Replace swirl control valve
and actuator.

CHECK COMPONENT

(Swirl control valve control vacuum check
switch).

Refer o “COMPONENT INSPECTION”,
EC-407.

NG

Y

OK

¥

Replace swirl control valve
contro! vacuum check
switch.

CHECK COMPONENT

(One-way valve).

Refer to “COMPONENT INSPECTION”,
EC-406.

NG

h 4

CK

r

Replace one-way valve.

CHECK COMPONENT

(Vacuum tank).

Refer to “"COMPONENT INSPECTION”,
EC-407.

NG

h 4

OK

h 4

Replace vacuum tank.

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION™,
EC-129.

NG

Y

OK

r

Replace mass air flow sen-
SOr.

CHEGK COMPONENT

[Crankshaft position sensor (REF)].
Refer to “COMPONENT INSPECTION”,
EC-427.

NG

A 4

OK

r

Replace crankshaft posi-
tion sensor {REF).

CHECK COMPONENT

{Throttle position sensor).

Retfer to "COMPONENT INSPECTION”,
EC-1860.

NG

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1186.

h 4

INSPECTION END

EC-403

Y

Replace throttle position
Sensor.
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TROUBLE DIAGNOSIS FOR DTC P1130

Swirl control valve
control solenoid __

s
MAP/BARO switch
selenoid valve

) " SEF570W
R aAcTiveTEsTH [
SWIRL CONT sowv OFF
zz======== MONITOR z=rz=====-
CKPS*RPM{POS) Orpm
JACV-AACHY 48step
N R3] OFF |
SEFS63W
& DISCONNECT
1S
i
.
« 5 o
SEF541P

DISCONNECT DISCONNECT

HAE QM€

dﬁp ' ECM o[ CONNECTOR“
71

[@]

SEFEBTW

=

=
Split

Clogging

——
R Improper connection

SEF109L

Swirl Control Valve Control Solenoid Valve

(Only for California) (Cont’d)
Procedure C

INSPECTION START

With CONSULT

;

+ Without CONSULT
Go to CHECK POWER SUPPLY [EL.

CHECK CIRCUIT. OK

3. Perdorm “SWIRL CONT SOL/V” in
“ACTIVE TEST” mode.

4. Make sure that clicking sound is heard
from the swirl control valve control sole-

.| Goto “CHECK HOSES

L

E "

noid valve.
NG
B y
CHECK POWER SUPPLY. NG | Check the following.
4. Disconnect swirl control valve control o Harmess connectors
solenoid valve harness connector. (M=),
5. Turn ignition switch “ON". e 10A fuse
6. Check voltage between terminal & and o Harness for open or
ground with CONSULT or tester. short between swirl con-
Voltage: Battery voltage tral valve control sole-
noid valve and fuse
OK If NG, repair harness or
conneclors.
,
CHECK OUTPUT SIGNAL CIRCUIT. NG | pepair open circuit, short
4. Turn ignition switch “CFF”. "| to ground or short to power
5. Disconnect ECM harness connector. in harness connectors.
6. Check harness continuity batween ECM
terminat @@ and terminal 3@ with CON-
SULT or tester.
Continuity should exist.

It OK, check harness for short to
ground and short to power,

OK

D y

CHECK HOSES. NG

Check hoses and tubes between air
cleaner and swirl control valve vacuum
check switch for clogging or improper con-
nection.

OK

r

Repair hosas or tubes.

CHECK COMPONENT NG

{Swirl control valve control solenoid

Replace swirl control valve
control solenoid valve.

valve).
Refer to “COMPONENT INSPECTION”,
EC-4086.

578
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(Go to next page.)
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TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve
(Only for California) (Cont’d)

(f
CHECK COMPONENT NGLFEepIace swirl control valve
(Swirl control valve control vacuum check | control vacuumn check
switch). switch.
Refer to “COMPONENT INSPECTION™,
EC-407.
oK
b4 i
CHECK COMPONENT NG | Replace crankshaft posi-
[Crankshaft position sensor (REF)]. tion sensor (REF}.
Refer to “COMPONENT INSPECTION”, :
EC-427.
OK
A 4
CHECK COMPONENT NG | Replace throttle position
{Throttle position sensor). ‘| sensor.
Refer to “COMPONENT INSPECTION™,
EC-180.
OK
A 4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-118.
r
INSPECTION END

EC-405
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TROUBLE DIAGNOSIS FOR DTC P1130

SEFGE4W

WACTVETESTH [
SWIRL CONT sowv OFF
MONITOR

CXPS'RPMIPOS)
IACY-RAGIV

YoEd| OFF

[Con

SEF686W,

BATTERY

MEC488B

4@d side

AEC140A
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Swirl Control Valve Control Solenoid Valve
(Only for California) (Cont’d)
COMPONENT INSPECTION

Swirl control valve and actuator
Supply vacuum to actuator and check swirl control valve operation.

Condition Swirl control valve
Supply vacuurn to actuator Close
No supply Open

If NG, replace swirl control vaive and actuator.

Swirl control valve control solenoid valve

Check solenoid valve air passage continuity.
Turn ignition switch “ON” and perform “SWIRL. CONT SOL/
V7 in “ACTIVE TEST” mode.

Conditon ontinty coninay
SWIRL CONT SOLV between & and between & and ©
ON Yes No
OFF No Yes
OR
Air passage Air passage
Condition continuity continuity

between & and between & and ©

12V direct current supply

between terminals Yes No
@ and @
No supply No Yes

If NG or operation takes more than 1 second, replace solenocid
valve.

One-way valve
Check one-way valve air passage continuity.

Condition Air passage continuity
Blow air from side B to A Yes
Blow air from side Ato B No

If NG, replace one-way valve.

EC-406



TROUBLE DIAGNOSIS FOR DTC P1130 -

Swirl Control Valve Control Solenoid Valve

(Only for California) (Cont’d)

Vacuum tank

Check vacuum tank leakage.

Apply vacuum —80.0 kPa (~600 mmHg, -23.62 inHg, ~11.60 psi).
Then keep it for 10 seconds and check there is no leakage.

if NG, replace vacuum tank.

SEF4055)

. "3 h |'

Swirl control valve control
vacuum check switch

Swirl control valve control vacuum check switch

1, Disconnect swirl control valve control vacuum check switch
harness connector.

2. Use vacuum pump to apply vacuum to swirl control valve con-
trol vacuum check switch as shown in figure.

3. Start engine.

4, Check voltage between terminal () and engine ground with

®_S CONSULT or tester.

Pressure Voltage (V)
SEF745W More than —20.0 kPa

Engine ground

{-150 mmHg, -5.91 inHg)

~20.0 to -23.0 kPa
(=150 to —172 mmHg,
-5.91 to ~6.77 inHg)

Less than -23.0 kPa
{-172 mmHy, -6.77 inHg})

Engine ground or
Approx. 4.8

Approx. 4.8

5. NG, replace swirl control valve control vacuum check switch.

EC-407
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TROUBLE DIAGNOSIS FOR DTC P1148 (-B1), P1168 (-B2)

Closed Loop Control

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

Diagnoestic
Trouble Malfunction is detected when ... Ch?Ck ems
{Possible Cause})
Code No.
P1148 » The closed leop control function for left bank does not | e The front heated oxygen sensor circuit is open or
0307 operate even when vehicle is driving in the specified shorted.
{Left bank) condition. o FFront heated oxygen sensor
e Front heated oxygen sensor heater
P1168 # The closed loop control function for right bank does » The front heated oxygen sensor circuit is open or
0308 not operate even when vehicle is driving in the speci- shorted.
(Right bank) fied condition. o Front heated oxygen sensor
o Front heated oxygen sensor heater

CKPS*RPM(POS) 2000rpm
MAS AIR /FL SE 247V
FR O2 SEN-B1 0.74v
FR G2 SEN-B2 0.74v
FR 02 MNTR-B1 RICH
FR 02 MNTR-B2 RICH

¥ MONITCR  +% NOFAIL I:]

m
[ RECORD

SEF522W

582

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

It “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION:

e Before performing following procedure, confirm that bat-
tery voltage is more than 11V at idle.

e Never raise engine speed above 3,600 rpm (A/T), 4,000
rom (M/T) during the “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE”. If the engine speed limit
is exceeded, retry the procedure from step 2).

1) Start engine and warm it up to normal operating tem-

perature.

2) Turn ignition switch “OFF” and wait at least 10 seconds.

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

4) Start engine and hold engine speed at 2,000 rpm.

5} Check the following.

e “FR O2 SENSOR” voltage should go above 0.70V at

least once. :
OR
e “FR 02 SENSOR” voltage should go below 0.21V at
least once.

If the check result is NG, perform “DIAGNOSIS
PROCEDURE”, EC-191.
If the check result is OK, perform the following step.
6) Let engine idle at least 3 minutes.
7} Maintain the following condition at least 50 consecutive
seconds.
B/FUEL SCHDL: 1.5 msec or more

EC-408



TROUBLE DIAGNOSIS FOR DTC P1148 (-B1), P1168 (-B2)

Closed Loop Control (Cont’d)
CKPS-RPM (POS): 1,800 - 3,000 rpm
Selector lever: Suitable position
VHCL SPEED SE: More than 70 km/h (43 MPH)
8) If DTC is detected, go to “DIAGNOSTIC PROCE-
DURE” below.
During this test, P0130 and/or P0150 may be dispiayed Gl
on CONSULT screen.

OR ‘ M

EM

OVERALL FUNCTION CHECK

CONNECT 3
.s_ i} 2\4 Use this procedure to check the overall function of the closed loop LG
— 5 I-S control. During this check, a 1st trip DTC might not be confirmed.
I Ecm |0|CONNECTORI| ¢ & @ 1) Start engine and warm it up to normal operating tem-

{RH) 50 or 51 (LH} perature.
2) Set voltmeter probes between ECM terminal LH, 6) RH,

@! @& (sensor) and ground.
'@ _ i 3) Check the following with engine speed held at 2,000 [E
rpm constant under no-load.
NN e The voltage shouid go above 0.70V at least once.
1D g L
= OR G
SEF4ioW, e The voltage should go below 0.21V at least once.

4) If NG, go to “DIAGNOSTIC PROCEDURE” below.

DIAGNOSTIC PROCEDURE

Refer to TROUBLE DIAGNOSIS FOR DTC P0130, P0150, EC- AT
166. ’

EL

[[B)S

EC-409 583



TROUBLE DIAGNOSIS FOR DTC P1165

( , Vehicle front 3 % ° Swirl control valve
Y Y control vacuum
% chock switch

Swirl control valve control
vacuum check switch harness

connector SEFS68W

Swirl Control Valve Control Vacuum Check
Switch (Only for California)

COMPONENT DESCRIPTION

The swirl control valve control vacuum check switch detects
vacuum signal to the swirl control valve, and sends “ON” or "OFF”
signal to the ECM. ,

When vacuum is supplied to the valve, the swirl control valve con-
trol vacuum check switch sends “OFF” signal to the ECM.

The swirl control valve control vacuum check switch is not used to
control the engine system, it is used for on board diagnosis.

Throttle body

Swirl control valve

Swirl control valve control\’

solenoid valve

Swirl control valve control vacuum
check switch

Vacuum tank
—Q Cne-way valve ] S
y, Illlllfll&:’lﬁ / J
b il
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SEFE62W

CONSULT REFERENCE VALVE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

Engine speed: Idle

e Engine coolant temperature is between 15°C (59°F) to 50°C (122°F).

OFF

SWL CON VG SW
Engine speed: |dle

e Engine coolant temperature is above 55°C (131°F).

ON

* If this item is not available in CONSULT, use “ECM TERMINALS AND REFERENCE VALUE" below.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.l
Engine coolant temperature is between 15°C Approximately 5V
(59°F) to 50°C {122°F}).
53 U Swirl control valve control ldle speed
vacuum check switch |Engine s running.|
Engine coolant temperature is above 55°C 0-1V
(131°F).
Idle speed
EC-410

584



TROUBLE DIAGNOSIS FOR DTC P1165 _
Swirl Control Valve Control Vacuum Check
Switch (Only for California) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

) o T
Diagnostic Trouble Malfunction is detected when ... Che-_ck fems
Code No. (Possible cause) &l

P1165 The swirl control valve control vacuum check switch | e Harness or connectors
0112 remains “OFF" under specified engine conditions. (Swirl control valve control vacuum check switch

circuit is open.) MA
e Hoses

{Hoses are clogged or connected incorrectly.)
« Swirl control valve control solenid valve EW
o Swirl controf valve control vacuum check switch

LG
FE
GL
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR v NOFAlL [] PROCEDURE W
CKPSeRPM(POS) Orpm NOTE: '

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- ;F
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test. [FA

TESTING CONDITION:
Always perform the test at a temperature above 5°C (41°F).

RECORD ] 1) Turn ignition switch “OFF” and wait at least 10 seconds.
SEF8CAL 2) - Turn ignition switch “ON”.
3} Select “DATA MONITOR” mode with CONSULT and BR
- wait at least 5 seconds.
i 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-413. ST
— OR )
@ 1) - Turn ignition switch “OFF” and wait at least 10 seconds.
2) "Turn ignition switch “ON” and wait at least 5 seconds. RS
3) Select “MODE 3" with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-413. BT
OR
1} Turn ignition switch “OFF” and wait at least 10 seconds.
2) Turn ignition switch “ON” and wait at least 5 seconds. HA
3) Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON”.
4) Perform “Diagnostic Test Mode II (Self d|agnost|c EL
results)’ with ECM. .
H 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE", EC-413 ‘ B3

EC-411 585
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BSTSW

i

Swirl Control Valve Control Vacuum Check
Switch (Only for California) (Cont'd)

EC-S/VCSW-01

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

ECM

SWIAL CONTROL
VALVE CONTROL
VACLIUM CHECK

586

OFfe. ON | sWITCH
-
]
B
B B B
lJ
@
5 i .
Fi8 Fig
|
1]2]13] [4] 20{21]22 24725
EEIE m [26[27] 28] 29130 57157
(33 34135] 36] 27} -
lllall sfas] [aofar] L2213
MEC521C
EC-412



TROUBLE DIAGNOSIS FOR DTC P1165

( , Vehicle front * Swirl control valve
o  control vacuurn
& ® check switch

vacuum check switch harnass
connactor SEFSEaW

o=
Split

Ciogging

—_
ﬂ Improper connection

=
AE®
—
L o] J’]
575
4 & &
3
Q] ﬂ

Swirl Control Valve Control Vacuum Check
Switch (Only for California) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

EC-413

@&
, ~
CHECK HOSES BETWEEN SWIRL CON- | NG | Repair or reconnect the BA
TROL VALVE CONTROL SOLENOID | hose.
VALVE, SWIRL CONTROL VALVE CON-
TROL VACUUM CHECK SWITCH AND B
SWIRL CONTROL VALVE ACTUATOR. o
1. Turn ignition switch “OFF”,
2. Check hose for clogging or improper
connection. ﬂ=©
CK
E‘] h 4 —
CHECK INPUT SIGNAL CIRCUIT, NG | Repair open circuit, short
1. Turn ignition switch “OFF". "| to ground or short to power
2. Disconnect swirl control valve control in harness connectors. EE
vacuum check switch harness connec-
tor. .
3. Check hamsass continuity between ter- G
minal @) and ground with CONSULT or
tester.
Continuity should exist. T
If OK, check harness for short to
ground and short to power.
0K AT
v
CHECK GROUND CIRCUIT, NG_ Repair open circuit, short BA
1. Turn ignition switch “OFF”. "] to ground or short to power
2. Check harness continuity between ter- in hamess connectors.
minal @ and engine ground. 54
Continuity should exist. s
If OK, check harness for short to
ground and short to power. -
B
l oK
CHECK COMPONENT NG | Replace swirl control valve ST
(Swirl control valve control vacuum check control vacuum check
switch). switch.
Refer to “COMPONENT INSPECTION™ _
on next page. =S
l OK
CHECK COMPONENT NG [ Hoplace swir control vaive | BT
(Swirl control valve control solenoid control solenoid valve.
valve).
Refer to “COMPONENT INSPECTION” HA
on next page.
LOK EL
Perferm “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.
D
A A
INSPECTION END
587
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A€ T6 <

Swirl control valve control
vacuum check switch

:|f—-——’

SEF745W

CGNNECT

W ACTIVE TEST

MONITOR

CKPS-RPM{POS}
|ACV-ALCH

SWIRL CONT soLv OFF

B O

SEF&86W

BATTERY

MEC488B

588

Swirl Control Valve Control Vacuum Chéck
Switch (Only for California) (Cont’d)

COMPONENT INSPECTION

Swirl control valve control vacuum check switch
1. Disconnect swirl control valve control vacuum check switch

harness connector.

2. Use vacuum pump to apply vacuum to swirl control valve con-
trol vacuum check switch as shown in figure.
3. Start engine. .
4. Check voltage between terminal @) and engine ground with
CONSULT or tester.
Pressure Voltage (V)
Mare than ~20.0 kPa .
d
(-150 mmHg, -5.91 inHg) Engine groun
~20.0t0 -23.0 kPa Engine ground or
(~150 to —172 mmHg, i rgx 48
-5.91 to -6.77 inHg) pprox. <
Less than —23.0 kPa
.48
(-172 mmHg, -6.77 inHg) Approx
5. If NG, replace swirl control valve control vacuum check switch.

Swirl control valve control solenoid valve
Check solenoid valve air passage continuity.

V” in “ACTIVE TEST” mode.

Turn ignition switch “ON” and perform “SWIRL CONT SOL/

. . R
Conditon oty ominuty
SWIRL CONT SOLV between (& and between () and ©
ON Yes No
OFF No Yes
OR
Air passage Air passage
Condition continuity continuity

between (& and

between & and ©

12V direct current supply

between terminals Yes No
T and @
No supply No Yes

If NG or operation takes more than 1 second, replace solenoid

valve.

EC-414
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Ignition Signal
COMPONENT DESCRIPTION

Ignition coil & power transistor

The ignition signai from the ECM is sent to and amplified by the &l

power transistor. The power transistor turns on and off the ignition

coil primary circuit. This on-off operation induces the proper high g
voltage in the coil secondary circuit. LI

— Ay P

Ignition coil (with power

Eiit]

SEF264P

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

LC

MONITOR ITEM CONDITION ) SPEGIFICATION
IGNITION SW « Ignition switch: ON — OFF — ON ON — OFF — ON
'ECM TERMINALS AND REFERENCE VALUE EE
Specification data are reference values, and are measured between each terminal and @ (ECM ground).
TER-
WIRE : DATA GL
MINAL COLOR ITEM CONDITION (DC voltage)
NGC.
0- 0.2V« MT
"
|Engine is running.| (Warm-up condition) ol
tdle speed
PR
1 Y/R Ignition signal (No. 1)
2 G/R Ignition signal (No. 2)
3 LR Igniticn signal (No. 3) 5 A
7 GY Igniticn signal (No. 4}
8 PU/W Ignition signal {No. 5}
9 GY/R fgnition signal {No. 6) BR
'Engine is running.|
Engine speed is 2,500 rpm. SH

TsEfeisT RS

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

BT
ON BOARD DIAGNOSIS LOGIC
Plagnosti S Check ltems A
Trouble Malfunction is detected when ... (Possible Cause)
Code No.
P1320 e The ignition signal in the primary circuit is not entered | e Harness or connectors EL
0201 during engine cranking or running. (The ignition primary circuit is open or shorted.)
e Power transistor unit built into ignition coil .
e Condenser (D)
o Crankshaft position sensor (REF)
» Crankshaft pasition sensor (REF) circuit

EC-415 589
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% MONITOR % NO FAL |]

CKPS*RPM (POS)

672rpm

RECORD

EC542B

590

Ignition Signal (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 10 seconds before
conducting the next test.

e If both DTC P1320 (0201) and DTC P0340 (0101), P1335
(0407), P0335 (0802) or P1336 (0905) are displayed, per-
form TROUBLE DIAGNOSIS FOR DTC P0340, P1335,
P0335 or P1336 first. (See EC-311, 422, 304, or 428.)

® 2

3)

4)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine. (If engine does not run, turn ignition switch
to “START" at least 5 seconds.)
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-420.

OR

@ 3

Turn ignition switch “ON”,

Start engine. (If engine does not run, turn ignition switch
to “START” at least 5 seconds.)

Select MODE 7 with GST.

if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-420.

&

OR
Turn ignition switch “ON".
Start engine. (If engine does not run, turn ignition switch
to “START” at least 5 seconds.)
Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON”.
Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
K 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-420.

EC-416
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Ignition Signal (Cont’d)
EC-IGN/SG-01

BATTERY
- s : Detectable line for DTC
e | Rafer to EL-POWER o Nont-detectable line for DTG @lﬂ
I .
10A 10A
% %
w W A
o,
I_IELI—l Eb
JOINT
CONNECTOR-1
l I T
(2] (2]
WI,’L ijL W
[ I Gl
o Lo |ECCS RE
RELAY
é ‘?ﬂ ?H
LT TJ a .
W/B R B
| I I Nl
@ :
- AT
_.— R4:> Next page
A BA
[
1 [conpensen RA
® T
| = 5
' R

S
vs)
)

o
g
i
:
v

2]
9]
O
T
M
<
o
=<
w

ECM
F101
RS
BT
= —
1P EeD 5171 G LUER ARG dl2BINGT
W 316] BR 2] S \&lel7[8/sr  \elel7[8/ T A
EL
v 1od| [0 o6 o7 Jioe W
12| [z ne[s s 2| [|F1eD
A BEEIE ' IIE&II P 1. W
i * I 1Bt

MECS506C

EC-417 501
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Ignition Signal (Cont’d)

EC-IGN/SG-02

ECM (ECCS
CONTROL
MODULE)
IGN#1 IGN#3 IGN#5
L] L5 L]
Y/R L/R PU/MW
Preceding -
page QP R 1
@ mmunn @ = .; R @ Next
page
LOOP
WIRE
A

R Y/R PU/W
1 [T [En

JGNITION IGNITION

{COIL Ne. 1 COILNo5

{(WITH POWER . {WITH POWER
e TRANSISTOR) ——— TRANSISTOR)

L2] R LR ED
T il T

== IGNITION
SPARK R‘?\I'II:HNSSWER SPARK
PLUG L) PLUG
—_— TRANSISTOR)

@nus @ Mext page

S : Detectable line for DTC
—  Non-detectable line for DTC

‘@@@
Gy

0|32 03| 04| | 105] 106 ) 107] 108
03| o m [ nz| [mafna]ns] s
nr e napraog 1212z 123124

F101
P H.S.

MEC120C

592 EC-418
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Ignition Signal (Cont’d)

EC-IGN/SG-03

ECM
{ECCS
CONTROL
MODULE)

F101

IGN#2 1GN#4

Cl L]

B L

o>
=
3
jaal

{:

0
o
3
0]
-
0]
=
b

Preceding

-
page R 1
@

- =
7
BE

G

i

B
IGNITION
= COILNO.4 L
SPARK 000 {(WITH POWER SPARK
PLUG =] TRANSISTOR) PLUG
Fas

L|_2_|.—|

B
SPARK
PLUG I

—-
Preceding page@B = 0 ]

To
EC-IGN/SG-01 B

N : Detactable line for DTC
e Non-detectable line for DTC

e > e @
|

iy
o
g

IGNITION
COlLND2 COILNOS
(WITH POWER [WITH POWER
o TRANSISTOR) —— TRANSISTOR)
£

[><]
B . & . G
... GY GY GY

107102 [103 ] 104] | 105] 106|107 ] 108
g0 gnz] |13 me 1156
nr|ne |1 120] |121( 122|123 124

F101
&Y H.S.

EC-419

MEC231C

MY

AT

ST

RS

BT

HA

L

o
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\

- A
lgnition coil {with power h\ o
tran515torl harness connecter oW,
/

SEF264P

BAcTivETESTEH [
# % ¥ POWER BALANCE * *
==z======- MONITOR
CKPS*RPM(POS)
MAS AIR/FL SE
IAGV-AACHV

672rpm
1.53V
20 step

I

TEST
START

Bl 2](3]4]

15](6l[7] 8]

SEF506W|

HE

[ ecm  Jo[connecTor]|
1,2,3,7,89
—

l’
P S

SEF523W

D\SCONNECT DISCONNECT

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

Does engine start?

No

SEARCH FOR MALFUNC-

Yes @

k.

TIONING CIRCUIT.
1. Turn ignition switch

¥

+Yes

SEARCH FOR MALFUNCTIONING
CIRCUIT.

1. Start engine.

2. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.

Search for circuit which does not
produce a mementary engine
speed drop.

v

“ON”.

2. Check voltage between
ECM terminals D, @,
@@ .® ® and
ground.

Voltage: 0.01 - 0.1V

o

CHECK POWER SUPPLY.

1.

Disconnect each ignition hamess con-
nector and condenser harness connec-
tor.

NG

. { Check the following.

* o Harness connectors

GDRG)

o Harness for open or short
between ECCS relay and

2. Turn ignition switch “ON".
3. Check voltage between each ignition ignition coils or condenser
coil harness connectar terminal (O and « Condenser
ground, condenser harness connector Refer to “COMPONENT
terminal @ and ground. INSPECTION". (See on
Voltage: Battery voltage next page.}
If NG, repair harness, con-
oK nectors or component.
m v
CHECK GROUND CIRCUIT. NG [ Repair open circuit, short to
1. Disconnect each ignition coil harness *| ground or short to power in
connector. harness conneglors.
2. Check harness continuity between each
ignition coil harness connector terminal
@ and engine ground.
Continuity should exist.
If OK, check hamess for short to ground
and short to power.
l oK
NG

Condenser ezl . .
harness 112]3)- Ignition coil
connector harness
connectors
P B Y
LT l
G !
SEFB80P
E . IHSCONMECT '
SEF813T

594

2.

CHECK OUTPUT SIGNAL CIRCUIT,
1.

Disconnect each ignition coil harness
connector and ECM harness connector.
Check harness continuity between each
ignition coil harmess connector terminal
@ and each ECM harness connector
terminai.

Continuity should exist.

If OK, check harness for short te ground
and short to power.

Repair open circuit, short to

¢0K
®

EC-420

ground or short to power in
harness connectors.
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DISCOMNECT

€

O| CONNEGTOR
123,789
————

ECM

[Q]

DISCONNECT

€ &

Ignition Signal (Cont’d)
®

'

Replace ignition coil assem-
bly.

CHECK COMPONENT

{Ignition coil with power transistor).
Refer to “COMPONENT INSPECTION”
below.

NG

oK

y

SEF&g1P

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-116.

r

INSPECTION END

T8,

RISCONNECT

€

COMPONENT INSPECTION

Ignition coil with power transistor
1. Disconnect ignition coil with power transistor harness connec-

7

L8]

R

// Condenser

@ o
4
Intake manifold

collector 7

tor.
2. Checkignition coil with power transistor for resistance between
terminais M and @ .
Terminals Resistan;::e . Result
Nat 002 OK
@ and @
SEF371Q 0Q NG
If NG, replace ignition coil with power transistor assembly.
Condenser

——_

SEFBB3P

1. Disconnect condenser harness connector.
2. Check condenser continuity between terminals D and @ .
Resistance: Above 1 MQ at 25°C (77°F)

EC-421

&l

A
[ER
LG
FE

Gl
M

AT

m
BR

ST

DX
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- Coil —17

Terminal ]

%Care
Permanent
magnet
D)

| —
j

(il
| N

SEF253P

Crankshaft Position Sensor (CKPS) (REF)

COMPONENT DESCRIPTIOCN

The crankshaft position sensor (REF) is iocated on the oil pan
{upper) facing the crankshaft pulley. It detects the TDC (Top Dead
Center) signal (120° signal).

The sensor consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the
crankshaft pulley will periodically change. Permeability near the
sensor also changes.

Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
changed.

The ECM receives the voitage signal and detects the TDC signal
(120° signal).

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

MONITOR ITEM

CONDITION SPECIFICATION

CKPS-RPM (POS)

CKPS-RPM (REF)

s Tachometer; Conngct

+ Run engine and compare tachometer indication with the GONSULT value.

Almost the same speed as the CON-
SULT value.

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

IJ!-JIE\IF:\L WIRE ITEM CONDITION DATA
NO COLOR (DC voltage)
Approximately 2.3V%
(AC voltage}
46 | w Crankshaft position sensor | [ENgine is running. | (Warm-up condition)
47 w (REF) Idle speed
TSEF400T

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

ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Check [tems
No. {Possible Cause)
P1335 A) 120° signal is not entered to ECM for the first few o Harness or connectors
0407 seconds during engine cranking. {The crankshaft position sensor (REF) circuit is open

B} 120° signal is not entered to ECM during engine run-

ning.

C) 120° signal cycle excessively changes during engine

running.

or shorted.)
» Crankshalft position sensor (REF)
« Starter motor (Refer to EL section.)
» Starting system circuit (Refer to EL section.)

596

EC-422
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FAIL-SAFE MODE
When the ECM enters the fail-safe mode, the MIL illuminates.

Crankshaft Position Sensor (CKPS) '(REF)
(Cont’d)

DTC No.
CONSULT . Detected items Engine operating condition in fail-safe mode
ECMH
. GST
P1335 0407 Crankshaft position sen- | Compression TDC signal (120° signal) is controlled by camshaft position

sor (REF) circuit

sensor (PHASE) signal and crankshaft position sensor (POS) signal. igni-
tion timing will be delayed 0° to 2°.

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If DTC cannot be
confirmed, perform “Procedure for malfunction B and C”.

¥ MONITOR
CKPSeRPM (POS)  672pm

Yo no AL [

L

RECORD |

SEF588Q

Procedure malfunction A

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE" has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION: _
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.

B "
2
3)

Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
Crank engine for at least 2 seconds.
If 1st trip DTC is detected, go to “DIAGNQOSTIC
PROCEDURE”, EC-426.

OR

¢
Kz

Crank engine for at least 2 seconds.

Setect “MODE 7” with GST.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-426.

OR
Crank engine for at least 2 seconds.
Turn ignition switch “OFF”, wait at least 10 seconds and
then turn “ON”.
Perform “Diagnostic Test Mode Il (Seif-diagnostic
results)” with ECM.
If tst trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-426.

Procedure for malfunction B and C

NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF”’ and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idie.

3

Turn ignition switch “ON”.
Select “DATA MONITOR" mode with CONSULT.

EC-423

o)

A
EM
LG
FE
CL
AT
AT
FA

[RIAY

ST
RS
BT
A

EL
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598

Crankshaft Position Sensor (CKPS) (REF)

(Cont’d)
3) Start engine and run it for at least 2 seconds at idle
speed.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-314.
OR
1) Start engine and run it for at least 2 seconds at idle
speed.
2) Select “MODE 77 with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-314.
OR
1) Start engine and run it for at least 2 seconds at idle
speed.
2) Tum ignition switch “OFF", wait at least 10 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode II" (Sel-diagnostic
results) with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-314.

EC-424
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Crankshaft Position Sensor (CKPS) (REF)

(Cont’d)
EC-REF-01
.  Detectable line for DTC @ﬂ
wmme : Non-detectable tine for DTC
CRANKSHAFT
SENSOA
{REF) DAY
g
LG

JOINT
CONNECTOR-25

FE
CL
T
AT
A
RA
W w I I
Lol o] i | -
REF REF l
ECM .
L i | ST
Fi8 F19
RS
BT
HA
CEED @ Bue

i 1{2]2]z2 112

NG 12 7 A K N KT N KR 1 1 1 2 Y e SN BV
EL

] 1
worfae froaf ] [ros]rosfior e 1/2]3 20[2122] [os] 24 DX
g0 i n2] | ) nalusgiie EEE O mmmm 31
wPIng |18 120 |12t )12 123124 izl salae]]as]7] 42
[15]16[7] 18] 38[3¢] 40la1]

MECSB07C
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6&/

Engine ground
11 l

)

[
Intake manifold
Kcoilector
~ / /

;%//Intake manifold collector K@/
‘ X \

injector sub-harness

connector 1 h)i ‘/

() X&)

SEF266P

()

DISCONNEGT

H.S5.

—

(I

=]

|of connecTor]f z

[Q]

i

SEF524W

€ &

SEF015R

N LT
Crankshaft pulley
7

Crankshaft position Y-z
sensor (REF) harness
connector i

SEF591PA

600

Crankshaft Position Sensor (CKPS) (REF)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

}

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews,

Y

Check the following.

e Harness connectors
GD2

e Harness for open or
short between crankshaft
position sensor (REF)
harmess connectar and
crankshaft position sen-
sor {REF) harness con-
nector

e Haress for open or
short between crankshaft
position sensor (REF)
harness connector and
ECM

If NG, repair open circuit,

short to ground or short to

power in harness connec-

tors.

Chack the following.

e Harness connsctors
GDNGED,

e Harness for open or
short between crankshaft
position sensor (REF)
harness connector and
crankshaft paosition sen-
sor (REF! harness con-
nector

o Hamess for open or
short between crankshaft
position sensor (REF)
harness connector and
gngine ground

If NG, repair open circuit,

shart to greund or short to

power in haress connec-
tors.

CHECK INPUT SIGNAL CIRCUIT. NG
1. Turn ignition switch “OFF”, g
2. Disconnect crankshaft position sensor

(REF) harness connector and ECM har-

ness connector.
3. Check harness continuity between ter-

minal (® and ECM terminals @, @.

Continuity should exist.

If OK, check harness for short to

ground and short to powaer.

OK
IE ¥

CHECK GROUND CIRCUIT. NG
1. Turn ignition switch “OFF”. "
2. Loosen and retighten engine ground

SCrews.
3. Check harness continuity between ter-

minal & and engine ground.

Continuity should exist.

If OK, check harness for shart to

ground and short to power.

OK
k4
NG

CHECK COMPONENT
[Crankshafl position sensor (REF)].
Refer to "COMPONENT INSPECTION"

on next page.

¢OK
®

EC-426

Replace crankshaft posi-
tion sensor (REF).




TROUBLE DIAGNOSIS FOR DTC P1335

Crankshaft Position Sensor (CKPS) (REF)

(Cont’d)
!
CHEGK SHIELD CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF", "| e Harmess connectors
2. Disconnect hamess connectors (Fi31), (FiaD),
(Fi). o Joint connector-25
3. Check hamess continuity between ter- {Reter to “HARNESS
minal @ and engine ground. LAYOUT” in EL section.)
Continuity should exist. e Hamess for open or
If OK, check harness for short to short between harness
ground and short to power. Then recon- connector and
nect harness connectors. engine ground
If NG, repair open circuit or
oK short to ground or shorl 1o
power in hamess or con-
neciors.
h 4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.
hd
NG

Visually check crankshaft pulley for chip-
ping.

h 4

OK

Y

INSPECTION END

SEF585P)

SEF586P

COMPONENT INSPECTION

Crankshaft position sensor (REF)
1. Disconnect crankshaft position sensor (REF) harness connec-

tor.

Replace crankshaft pulley.

Loosen the fixing boit of the sensor.

2.
3. Remove the sensor.
4

Visually check the sensor for chipping.

5. Check resistance as shown in the figure.

Resistance: Approximately 470 - 570Q [At 20°C (68°F)]

8. If NG, replace crankshaft position sensor {REF).

EC-427

MIA

ER

LG

FiE

CL

MT

AT

PA

BiR
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TROUBLE

DIAGNOSIS FOR DTC P1336

Coil

IR _

Core

Permanent magnet

I~ Terminal

SEF254P

Crankshaft Position Sensor (CKPS) (POS)
(COQG)

COMPONENT DESCRIPTION

The crankshaft position sensor (POS) is located on the oil pan
facing the gear teeth (cogs) of the signa! plate (flywheel). It detects
the crankshaft poesition signal (1° signal}.

The sensor consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the gear
teeth (cogs) will periodically change. Permeability near the sensor
also changes. .
Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
changed.

The ECM receives the voltage signal and detects the crankshaft
position signal (1° signal}.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

CKPS.RPM (FOS)

CKPS RPM (REF)

e Tachometer: Connect

e Run engine and compare tachometer indication with the CONSULT value.

Almost the samea speed as the CON-
SULT value.

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

Jliﬂ' WIRE DATA
NOAL COLOR ITEM CONDITION (DC voltage]
Approximately 2.5V
(V) oolon L
[Engine is running. | 5 |
ldle speed o=
0.4 ms Do
19 |w Crankshaft position sensor SEFO57V
(POS) Approximately 2.4V%
(V) TooLoL L
10..
[Eaine s Thning S AT
Engine speed is 2,000 rpm. o T
D4 ms; ;|
— SEFCSAV
[Engine is running.]
{Ignition switch "OFF”|
-1V
For a few seconds after turning ignition switch
4 |wmB ECCS relay (Self-shutoff) “OFF”
[Ignition switch “OFF”|
BATTERY VOLTAGE
A faw seconds passed after furning ignition (11 - 14V)
switch “OFF”
67 | R - ERE— BATTERY VOLTAGE
79 ’ Power supply for ECM |Ignmgn switch “ON”]| (11 - 14V)

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

602
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TROUBLE DIAGNOSIS FOR DTC P1336
Crankshaft Position Sensor (CKPS) (POS)

(COG) (Cont’d)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Chgck ltems
No. (Possible Cause) @l
P1336 » Chipping of the signal plate (on flywheei) gear teeth e Harness or connectors
0905 {cogs) is detected by the ECM. e Crankshaft position sensor {(POS} DL,
e Signal plate (Drive plate/Flywheel)
EM
DIAGNOSTIC TROUBLE CODE CONFIRMATION
* MONITOH * NO FAIL D PROCEDURE L@
CKPSsRAPM (POS)  672pm NOTE:

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 10 seconds before
conducting the next test. EE

e Before performing the following procedure, confirm that
battery voltage is more than 10.5V at idle.

| RECORD | 1) Turn ignition switch “ON” and select “DATAMONITOR” &1

SEF5880Q mode with CONSULT.

2) Start engine and run it at least 1 minute and 10 seconds
at idle speed. MT

3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-431.

OR AT
1) Start engine and run it at least 1 minute and 10 seconds
= at idle speed.
2) Select “MODE 7" with GST. =

3) if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-431.
OR RIS
1) Start engine and run it at least 1 minute and 10 seconds
at idle speed.
2) Tum ignition switch “OFF”, wait at least 10 seconds and B}
then turn “ON”. i
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. SI
4) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE", EC-431.

EC-429 . 603



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’d)

BATTERY ] EC-POS-01
H . : Detectable line for DTC
. I s Non-detectable line for DTC
% oA 1A Refer to EL-POWER. . For Calfornia
% @ : Except for California
WiL W ]

II 2 ”
JOINT CRANKSHAFT
CONNECTOR-1 S‘F:(E)IEJ;QCJ)%N
& S

2y e

WiL L
=1 =1
g
?
1 O N | |3 - [ I |
w/B R
JOINT
CONNEGTOR-25
2 ==L
WE R
| o
.1
l
W/B R R w/B I IB
N e o = B B
[2] fe7]l I[72] [2] ]
S80F VB VB SSOFF .
ECM
Fio1 4_ 1 |
Fig
1 L =] 52
! TE @ i EJ E3 EAYGery Bl P K1 EaY er
212 3le] B8R \NlY/ 5 B \E]61718/ "gR 8 B

-
LU UCED 5
2] w

=

> (]
G AT 2] 2|2|2|2| ‘ 21\'2

101|102 [ 103 | 104] | 105] 106]107 | 108
10810 f 2| |13 sdfais | i16
H7 A | g 120 |121] 122123124

MEC499C
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TROUBLE DIAGNOSIS FOR DTC P1336

Engine gr
[

und

e

/o
Klntake manifold

collectar

/

SEF538P

Crankshaft position
sensor (POS) sub-harness
connegtor -

/J

Radiator cap

|

SEF511W)|

DISCONMECT

®

@©

!

SEF791P|

DISCONNECT

@

o
h

!

SEF792P

A€ @

s.
‘2;,
\3[a/ ’

!

SEF793P

Crankshaft Position Sensor (CKPS) (POS)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A

1. Turn ignitfon switch “OFF”.
2. Loosen and retighten engine ground

SCTews.
v
CHECK POWER SUPPLY-I. NG | check the following.
1. Tum ignition switch “OFF”. "] & Harness connectors
2. Disconnect crankshaft position sensor G}
(POS) sub-harness connector. o Harness for open or
3. Turn ignition switch "ON", short between crankshaft
4. Check voltage between terminal @ and position sensor (POS)
ground with CONSULT or tester. sub-harness connector
Voltage: Battery voltage and ECCS relay
It NG, repair harness or
oK connectors.
B v
CHECK POWER SUPPLY-II. NG | Repair harness or connec-
Check voltage between terminal @) and 7| tors.
ground with CONSULT or tester.
Voltage: Approximately 5V
0K
,
NG

CHECK GROUND CIRCUIT-L

1. Turn ignition switch “OFF".

2. Loosen and retighten engine ground
SCrews.

3. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.

If OK, check harness for short to
ground and short to power.

lOK
&

EC-431

Repair open circuit, short
to ground or short to power
in harness connectors.

@l

Ay

HA

EL

B
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TROUBLE DIAGNOSIS FOR DTC P1336

)
[ Crankshaft positicn @ ?'
sensor {POS} %y 9 %

harness connector

‘Crankshaft Position Sensor (CKPS) (POS)

(COG) (Cont'd)
®

l

\féll pan \L\\
\ \\_\
SEF367%
m V D\SCONNECT
Cﬁ@
Y
-
:f& =
SEFG43P
- DISCONNECT
4 &
Gla1)

<

®
@

slmn

SEF6844P,

SEFe45P|

N

1

Fro\nl heated oxygen sensor

\ ‘(left bank) harness clamp—"
8.4 - 10.8 Nem =2 %\

~{0.86 - 1.10 kg-m, 7

74.6 - 95.5 in-lb) SEM222F

CHECK GROUND CIRCUIT-II.

1. Turn ignition switch “OFF”.

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.

!

OK

CHECK INSTALLATION.

Check that crankshaft position sensor

(POS) and front heated oxygen sensor
{left bank} harness clamp are installed
correctly, as shown in figure.

OK

h 4

Loosen and retighten the fixing boit of the
crankshaft position sensor (POS}. Then
retest.

Trouble is not fixed.

Y

A 4

D
CHECK POWER SUPPLY-IIL NG
1. Reconnect crankshaft position sensor Check the following.
(POS) sub-harness connector. « Hamess cennectors
2. Disconnect crankshaft position sensor {except for California)
(POS) harness connector. .
3. Turn ignition switch “ON™. e Harness connectors (for
4. Check voltage between terminal @ and California)
ground with CONSULT or tester. GIRGD)
Voltage: Battery voltage e Harness for open or
short betwaen crankshaft
OK position sensor (POS)
NG and crankshaft position
4 .| sensor (POS) sub-har-
CHECK POWER SUPPLY-V. "l ness connector
Check voltage between terrninal @ and If NG, repair hamess or
ground with CONSULT or tester. connectors.
Voltage: Approximately 5V
OK
, NG

Check the foflowing.

e Harness connectors
(except for California)
D)

e Hamess connectors (for
California)

FBD,

e Harness for open or
short between crankshaft
position sensor {(POS)
and crankshaft position
sensor (POS) sub-har-
ness connector

If NG, repair open circuit,

short to ground or short to

power in harness connec-
tors.

CHECK COMPONENT

[Crankshaft position sensor (PCS)].
Refer to “COMPONENT INSPECTION”,
EC-434.

NG

Y

606

+OK

EC-432

Replace crankshaft posi-
ticn sensor (POS).




_ TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS).

(COG) (Cont'd)

!

CHECK SHIELD CIRCUIT. NG | Gheck thie following.
1. Turn ignition switch “OFF”. "1 & Hamess connectors
2. Discannect the following harness con- (Fizr), (F2r) (For Galifor-
nectors. nia} or
G ) {For California) IGID ] {Except for
(), (F55) (Except for California) Caiifornia)
3. Check hamness continuity between ter- e Joint connectar-25
miral @ and engine ground. {Refer to “HARNESS
Confinuity should exist, LAYOUT" in EL section.)
If OK, check harness for short to # Harmess for open or
ground and short to power. Then recon- short between hamess
nect harness connectors. connegtor
{Far Califernia) or
OK (Except for Califor-
nia)
and engine ground
If NG, repair open circuit or
short to ground or short to
power in harriess or con-
nactors.
Y
Periorm “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-118.
A
NG

Visually check signal plate (Drive plate/
Flywheel) gear teeth (cogs) for chipping.

h 4

Replace signal plate (Drive
plate/Flywheel}.

OK

L 4

INSPECTION END

EC-433
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (POS)

1. Disconnect crankshaft position sensor (POS) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

AN
hwn

SEFS87P

coNMECT 5. Reconnect crankshaft position sensor (POS) harness connec-

(ﬁ@ Ej] tor.

6. Turn ignition switch “ON”.
™ ecm HCONNECTOR" 7. Check voltage between ECM terminals @9 and ground when

o bringing a screwdriver into contact with, and quickly pulling
‘t Core _ away from the sensor core.
'5- ECM terminal Condition Voltage

s
ll’ I l Contacted Approximately 5V

®
Pulled away Approximately OV

SEF550W|

There should be a steady 5V as the screwdriver is drawn away

slowly.
If NG, replace crankshaft position sensor (POS).

608 EC-434



TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element EGR Temperature Sensor
é% COMPONENT DESCRIPTION
T | The EGR temperature sensor detects temperature changes in the
o EGR passage way. When the EGR volume control valve opens, hot @l
Tightening nut exhaust gases flow, and the temperature in the passage way
Gasket changes. The EGR temperature sensor is a thermistor that modi-
Connector fies a voltage signal sent from the ECM. This modified signal then 5,
returns to the ECM as an input signal. As the temperature
increases, EGR temperature sensor resistance de_creases; .
This sensor is not directly used to control the engine system. It is BRT
SEF599K - ; i
used only for the on board diagnosis.
<Reference data>
10,000 - .
C EGR temperature Voltage* Resistance LG
I °G (*F) v MQ
L 0 (32} 4.61 0.68-1.11
50 (122) 253 0.09 - 0.12
1,000 100 (212) 0.87 0.017 - 0.024 .
< *: These data are reference values and are measured between ECM terminal
o @ (EGR temperature sensor} and ECM terminal @ (ECM ground).
Qo
é 100 Gl
8
a8
[T
10 i
AT
[FA
1 1 A 1 S—
0 50 100 150 200
(32) (122) (212) (302} (392) A
Temperature °C {°F) SEF320U
ON BOARD DIAGNOSIS LOGIC BR
Diagnostic Trouble Malfunction is detected when ... Che.ck Items
Code No. (Possible Gause) &T
P1401 A) An excessively low voltage from the EGR tem- | Harness or connectors
0305 perature sensor is entered to ECM, even when (The EGR temperature sensor circuit is shorted.)
engine coolant temperature is low. o EGR temperature sensor RIS
¢ Malfunction of EGR function
B) An excessively high voltage from the EGR  |e Hamess or connectors B
temperature sensor is entered to ECM, even (The EGR temperature sensor circuit is open.)
when engine coofant temperature is high. e EGR temperature sensor
e Malfunction of EGR function A
EL
DX
609
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TROUBLE DIAGNOSIS FOR DTC P1401

3 MONITOR ¥ NQ FAIL
COOLAN TEMP/S 30°C

RECORD

SEF002P

— CONNECT
I_Ecm ICONNECTOFﬂI E}

L
o g ]

SEF810U

610

- EGR Temperature Sensor (Cont’ d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for maifunction A” first. If DTC cannot be
confirmed, perform “Procedure for malfunction B”.

NOTE:

i “DIAGNQSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

Procedure for malfunction A

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Verify that engine coolant temperature is less than 40°C
(104°F).

If the engine coolant temperature is above the range,

cool the engine down.

4) Start engine and let it idie for at least 8 seconds.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-439.

CR

1) Turn ignition switch “ON",

2) Select “MODE 1" with GST.

3) Verify that engine coolant temperature is less than 40°C
(104°F)

If the engine coolant temperature is above the range,

cool the engine down.

4) Start engine and let it idle for at least 8 seconds.

5) Select “MODE 7” with GST.

6) If 1st tip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-439.

OR

1) Tum ignition switch “ON".

2) Verify that voltage between ECM terminal & (engine
coolant temperature) is more 2.7V.

If the voltage is below the range, cool the engine down.

3) Start engine and let it idle for at least 8 seconds.

4) Turn ignition switch “OFF" and wait at least 10 seconds.

5) Turn ignition switch “ON” and perform “Diagnostic Test
Mode (Self-diagnostic results)” with ECM.

6) if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-439.

EC-436



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont" d)'

Procedure for malfunction B

BACTVETESTE [ CAUTION:
EGRVOLCONTV  50Step Always drive vehicle at a safe speed.
zz=zxz=zz=z MONITOR =z=zzzz=--- TESTING CONDITION:
CKPS RPM(POS) 1500rpm Always perform the test at a temperature above -10°C (14°F). @l
EGR TEMP SEN 0.9v 1) Start engine and warm it up to normal operating tem-
perature.

2) Select “EGR VOL CONT/V” in “ACTIVE TEST" mode [
with CONSULT.

I . 3) Hold engine speed at 1,500 rpm.
LJLLL“——j QEFMQW 4) Touch "“Qu” and set the EGR volume control valve [E}j
opening to 50 step and check EGR TEMP SEN.

EGR TEMP SEN should decrease to less than 1.0V.

% MONITOR  2r NoFalL [ If the check result is NG, go to “DIAGNOSTIC G
CKPS'RPM(POS) 2262rpm PROCEDURE”, E(_).—439. _
COOLAN TEMP/S 85°C If the check result is OK, go to the following step.
‘T’:g‘T—LSF':’Sg%gEN g%kg\‘lfh 5) Turn ignition switch “OFF” and wait at least 10 seconds. e
- : 6) Start engine and maintain the following conditions for at

BFUEL SCHDL &Omsec least 5 consecutive seconds.

‘ CKPS-RPM (POS): 1,800 - 2,800 rpm Fle

VHCL SPEED SE: 10 km/h {6 MPH) or more

: B/FUEL SCHDL: More than 3.5 msec
[ RECORD i THRTL POS SEN: 0.65 - 1.08V ol
Selector lever: Suitable position

7) If st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-439.
CR
@ 1) Start engine and warm it up to normal operating tem-
perature. AT
2) Turn ignition switch “OFF” and wait at least 10 seconds,
then turn “ON”.
3} Select "MODE 1" with GST and maintain the following FA
conditions for at least 5 consecutive seconds.
Engine speed: 1,800 - 2,800 rpm BA
Vehicle speed: 10 km/h (6 MPH) or more :
Voltage between ECM terminal @ and ground: 0.65

- 1.08V B8R
comec Selector lever: Suitable position
=) @) 4) Select “MODE 3" with GST.
s 5) If 1st trip DTC is detected, go to “DIAGNOSTIC .
= PROCEDURE”, EC-439. B
ECM___ [O]CONNECTOR OR
23 1) Start engine and warm it up to normat operating tem-
perature. RS
' l ! 2) Turnignition switch “OFF” and wait at least 10 seconds,
r then turn “ON", _ 7 BT
= 3) Select “MQODE 1”7 with GST and maintain the following
SEF585W conditions for at least 5 consecutive seconds.
Engine speed: 1,800 - 2,800 rpm N A

Vehicle speed: 10 kmv/h (6 MPH) or more
Valtage between ECM terminal @) and ground 0.65
- 1.08V EL
Selector lever: Suitable position '
4) Turnignition switch “OFF” and wait at least 10 seconds
then turn “ON". )4
5) Perform “Diagnostic Test Mode 1" (Self-diagnostic
" results) with ECM.:-
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-439.

EC-437 611



TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (Cont’d)

EC-EGR/TS-01

mmm : Detectable line for DTC
—  Non-detectable line for DTC

A AT models
EGR
_@_ TEMPERATURE
SENSOR
Fii
L1 L2 ]|
L/OR B

LBE JOINT
CONNEGTOR-25
= B-IEZJ @
| )
B
) \
B
ol

e

LOR .
@l [Fiz]
EGRTS GNDA SENS oM
B |Blgseon
MODULE)

e (FT) <
? KN HEE 2|2|2|2|
B ]| RO

(s 28 7|28 Toala0] o1 521 aa) -
e |
7

|| EIER R FR e

|[ladss wlarfa|| G

G
AP Hs.

MEC510C

612 EC-438



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

' v

fBrake booster”
\\ﬁ

SEF270P

A€ 6

€ID)
O 1
€ &
GID
[Q]

CHECK POWER SUPPLY. NG | Repair harness or connec-
1. Disconnect EGR temperature sensor 7| tors.
hamess connector.
2. Turn ignition switch “ON".
3. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V
B i OK
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”, | » Joint connector-25
2. Check harness continuity between termi- e Hamess for open or short
nal @ and engine ground. between ECM and EGR
Continuity should exist. temperature sensor
If OK, check harness for short to ground # Harness for open or short
and short to power. between TCM (Transmis-
OK sion Control Module) and
EGR temperature sensor
If NG, repair open circuit,
short to ground or short to
power in harness connec-
tors.
A 2
CHECK COMPONENT NG [ Replace EGR temperature
{EGR temperature sensor). > Sensor.
Refer to “COMPONENT INSPECTION" on
next page.
OK
Y
NG | Replace EGR volume con-

CHECK COMPONENT

(EGR volume control valve).
Refer to “COMPONENT INSPECTION",
EC-448.

oK

y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-116.

. 4

INSPECTION END

EC-439
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ER

LC

FE

GL

T

AT

FA

BT

EL

[BXS

613



TROUBLE DIAGNOSIS FOR DTC P1401

SEF643Q

1

Resistance kQ

0,000

1,000

100

10

1

0
(32)

50 100
(122) (212

Temperature

150 200

(302) (392)
R SEF320U

614

EGR Temperature Sensor (Conf’d)
COMPONENT INSPECTION

EGR temperature sensor
Check resistance change and resistance value.

<Reference data>

EGR iemperature Voltage Resistance
°G (°F) v MQ
© 0(32) 4.61 0.68 -1.11
50 (122) 2563 0.09 -0.12
100 (212) 0.87 0.017 - 0.024

If NG, replace EGR temperature sensor.

EC-440



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open)
SYSTEM DESCRIPTION

Crankshaft positibn sensor (POS)

Engine speed

g @l
Vehicle speed sensor Vehicle speed N
: . A
Engine coolant temperature sensor | Engine coolant temperature
Ignition switch Start signal . EM
Throttle position sensar Throttle position
_ > LG
Battery Battery voltage EGR
> ECM volume
. . control
Mass air flow sensor Amount of intake air , valve

Air conditioner swilch Air conditioner eperation FiE
Power steering oil pressure switch Power steering load signal . CL
Elacirical load Electrical load signal
> (¥
Park/Neutral position switch Park/Neutral position .
. AT
TCM (Transmission Control Module) Gear position, shifting signal -
This system controls flow rate of EGR led from e Engine stopped FA
exhaust manifold to intake manifold. The opening of e Engine starting
the EGR by-pass passage in the EGR volume con- e Engine idling BA
trol valve changes to control the flow rate. A built-in e Low engine coolant temperature
step motor moves the valve in steps corresponding e Excessively high engine coolant temperature
to the ECM output pulses. The opening of the valve e High engine speed ' BR
varies for optimum engine control. The optimum ® Wi%e Qp%n throttle
value stored in the ECM is determined by consider- e Low battery voltage
ing various engine conditions. The EGR volume T
control valve remains close under the following con-
ditions.
RS
EGR volume control valve EGR temperature
sensar
BT
(_/ HA
; ':‘ Collector Throttle
- body ElL
SEFS51W
Mo
615
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)

COMPONENT DESCRIPTION

EGR volume control valve

The EGR volume control valve uses a step motor to control the flow
rate of EGR from exhaust manifold. This motor has four winding
phases. It operates according to the output puise signal of the
ECM. Two windings are turned ON and OFF in sequence. Each
time an ON pulse is issued, the valve opens or closes, changing
the flow rate. When no change in the flow rate is needed, the ECM
does not issue the pulse signal. A certain voltage signal is issued

so that the valve remains at that particular opening.
SEF552W

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

MONITOR ITEM

CONDITION SPECIFICATION

EGR TEMP SEN

e Engine: After warming up Less than 4.5V

EGR VOL CON/V

& Engine: After warming up Idie 0 step

e Air conditicner switch: "OFF”

o Shift lever: "N”
o No-load

Revving engine up to 3,000 rpm quickly |10 - 55 step

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

MNAL | WRE ATA
COLOR | ITEM CONDITION (DC voltage)
NO.
[Engine is running.] {Warm-up condition)
43 B Sensot’s ground ov
|._ idle speed
Engine is running. | (Warm-up condition
| 9 g |( P ) Less than 4.5V
|_ |dle speed
63 L/OR EGR temperature sensor
[Engine is running.] (Warm-up condition)
0-1.0V
EGR system is operating.
35 = [Engine is running.| {Warm-up condition)
6 G EGR volume control valve B 0-1V
Idle speed
40 a/B {Engine is running.| (Warm-up condition) BATTERY VOLTAGE
41 LR EGR volume control valve [_ 11 - 14V)
Idle speed {
ON BOARD DIAGNOSIS LOGIC
EGR temperature If EGR temperature sensor detects EGR flow under the condition
sensor that does not call for EGR, a high-flow malfunction is diagnosed.
EGR
termperature
ECM
SEF073P
616 EC-442



TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (Cont’d)

Dlaggzzt;cl;l'fuble Malfunction is detected when ... (Pgshs?;:;j?:uie?
P1402 e EGR flow is detected under conditions that do not « Harness or connectors
0514 call for EGR. (The valve circuit is open or shorted.)
' | ® EGR volume control valve leaking or stuck open @Gl
o EGR temperature sensor

A

M

DIAGNOSTIC TROUBLE CODE CONFIRMATION

Yr MONITOR % NOFAIL []] | PROCEDURE
COOLAN TEMP/S aoc | NOTE: -
EGR TEMP SEN 4.2v If “DIAGNOSTIC TROUBLE CODE CONFlﬂ”ﬁTiON PROCE- |

DURE” has been previously conducted, always turn lgm L
switch “OFF” and wait at least 5 seconds before conducting '
the next test. '

TESTING CONDITION:

¢ Always perform the test at a temperature above -10°C

! RECORD l (14°F). CL
SEF47Ul e Engine coolant temperature and EGR temperature must

be verified in “DATA MONITOR” mode with CONSULT

before starting DTC WORK SUPPORT test. If it is out of [

W EGR SYSTEM P1402 W[ ] - range below, the test cannot be conducted.

OUT OF CONDITION | COOLAN TEMP/S: 10 to 35°C (14 to 95°F)*
========zz MONITOR zzzzzzzzz: ] EGR TEMP SEN: Less than 4.8V BT
CKPS-RPM(POS) Opm If the values are out of the ranges indicated above, park
ETF’Z,LLLF’S%E,EE“ 8:32}; the vehicle in a cool place and allow the engine tempera-

ture to stabilize. Do not attempt to reduce the coolant or FA
EGR temperature with a fan or means other than ambient
air. Doing so may produce an inaccurate diagnestic result.

*1 Although CONSULT screen displays “-10 to 40°C {14 to RA

SEFS72W 104°F)"" as a range of coolant temperature condition, ignore
3 ’ [} 1 ﬁ
B EGR SYSTEM P40zl | = 1) Turmn ignition switch “ON”. .
JTESTING "l 2) Select “EGR SYSTEM P1402” of “EGR SYSTEM" in
“DTC WORK SUPPORT” mode with CONSULT, ST
z==z====z==: MONITOR zzzzzz==== 3) Touch “START”.
?ﬁg?f;g‘s('”s%ﬁ gafgsm 4) Start engine and let it idle until “TESTING” on CON-
B/FUEL SCHDL 1 1ms : SULT screen is turned to “COMPLETED”. (it will take BS
B0 seconds or more.)
i “TESTING” is not dlsplayed after 5 minutes, turn igni-
tion “OFF” and cool the engine coolant temperature to BT
_ the range of -10 to 35°C (14 to 95°F). Retry from step
SEF573W 1).
5) Make sure that “OK” is dlsplayed after touching gﬁ.g- HA
DIAG RESULTS”. If “NG” is displayed, refer to “ -
W ccRsysTem Pz ] NOSTIC PROCEDURE, EC-446.
EL
COMPLETFD
D)4

SELF-DIAG RESULTS

SEF272U

EC-443 617



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont'd)
OR

\Qj\%&’%\\ \ @ 1) Turn ignition. swﬂch “ON” and select “MODE 17 with

EGR ternperature GST.
sensor hamess 2) Check that engine coolant temperature is within the

L)) S range of —10 to 35°C (14 to 95°F).
N ' 3) Check that voitage between ECM terminal ¢ (EGR
/ temperature) and ground is less than 4.8V.
Brake booster 4) Start engine and let it idle for at least 80 seconds.
5) Stop engine.
/ 6} Perform from step 1) to 4).
' \ 7) Select “MODE 3" with GST.
SEF270P 8) f DTC is detected, go to “DIAGNOSTIC
- . PROCEDURE", EC-448,

[ _When using GST, “DIAGNOSTIC TROUBLE CODE
. - CONFIRMATION PROCEDURE™” should be per-
| OGONNECTOR'
| |

1 ECM (Diagnostic Test Mode ll) because GST cannot
l@\ ' : display‘ MODE 7 (1st trip DTC) concerning this diag-

.

‘J nosis. Therefore, using CONSULT or ECM (Diagnos-

tic Test Mode I} is recommended.
OR
1) Tum ignition switch “ON".
2) Check the following voltages.
SEF074v ECM terminal & (engine coolant temperature) and
. ground:
1.5 -4.4V
ECM terminal @ (EGR temperature) and ground:
Less than 4.8V
3) Start engine and let it idle for at least 80 seconds.
4) Turn ignition switch “OFF”, wait at least 10 seconds and
then turm “ON”.
5) Perform “Diagnostic Test Mode |l (Self-diagnostic
resuits)” with ECM.
8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-446,

formed twice as much as when using CONSULT or
B &

_

618 ‘EC-444



TROUBLE DIAGNOSIS FOR DTC P1402

BATTERY

EGR Function (Open) (Cont’d)

EC-EGR-01

e : Detectable line for DTC

. . menegen © Non-detectable line for DTC
Y | Refer to EL-POWER. g
(AT models . @ﬂ
10A 10A <&
WiL W A
=1 EM
JOINT
+—| CONNECTOR-1
(2
| I T | R LG
WiL WiL
FJ‘\ IJ_| H
e Fel - can
) &n JECCS _@_ TEMPERATURE
[I I] AELAY SENSOR
é Q ol |ED FE
L CJ [ o &3 |
WwiB R R L/OR B @ﬂ_—.
e _
|| -—-—-B-[I JOINT
poE CONNECTOR-25 WIT
I _B'EII v
o (C
| I T AT
W/B R R R
- ] = EGR
I—I—I- F36 Ll—I [2]l Yol VOLUME [FA
w/B R CONTROL | 4 v '
VALVE
I- [ & & =
G @B LR P
@
| @ o
WiB R R G GB UR P L/OR B B
Il [fer1l [[Z=11 [Teell [aoll Il [GeeTl [Fes1l =]l [l &7
SSOFF VB VB EGR#z2 EGA¥3 CGR#4 EGRH EGRTS  GND-A SENS TCM
ECM GND (TRANSMISSION
MODULE)
RS
0 i
THE ER& e EEReE ARERE e BY
22| W I3 . e el 5r 8/ g 518/ gy
A
526 [27[28] 28031
HNEIKEEEAE 2|2|2|2] 35 a6]a7] 8] 39]a0
-~ |[Eelaafas] %
f——= EL
jorj 102 | 1o 1oe] [res[iceror e
™ K Y B ) R A O Hs o
(e | o] [er]m|we]e &Y -
MECS501C
619
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TROUBLE DIAGNOSIS FOR DTC P1402

"N

3

4]

ksl

E T.5.

[6/

| K]

DISCOMNECT

S

1]

iNi

2

SEF556WY|

DISCONNECT

Lo

H.8.

DISCONNECT

EGR Function (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

L=
IS,

I ecm  lofconnector]f A

7]
SIE R

by

40 41 35 36

T

AN

Rl [ Bl | Bl | B

g

SEF557W
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A 4
CHECK POWER SUPPLY. NG_ Check the following.
1. Disconnect EGR volume control valve "] e Hamess or connectors
harness connector. ED. @D
2. Turn ignition switch “ON". e Hamess for open or
3. Check voltage between terminals @ , short betwean EGR vol-
@® and ground with CONSULT or tester. ume contral valve and
Voltage: Battery voitage ECCS relay
If NG, repair harness or
oK connectors.
B +
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair open circuit, short
1. Turn ignition switch “OFF”, "| to ground or short to power
2. Disconnect ECM harness connector. in hamess connectors.
3. Check harness continuity between
ECM terminal @ and terminal (D,
ECM terminal 3 and terminal @ ,
ECM terminal @ and terminal @,
ECM terminal @) and terminal ® .
Continuity should exist.
If OK, check hamess for short to
ground and short to power.
OK
A 4
CHECK COMPONENT NG | Replace EGR temperature
(EGR temperature sensor). "] sensor.
Refer to “COMPONENT INSPECTION”
on next page.
oK
y
NG

CHECK COMPONENT

(EGR volume controt valve).

Refer to “COMPONENT INSPECTION",
EC-448.

Y

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1186.

r

INSPECTION END

EC-446

Replace EGR volume con-
trol valve:




TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)
COMPONENT INSPECTION

EGR temperature sensor
Check resistance change and resistance value.

<Reference data>
EGR temperature Voltage Resislance
°C (°F) v MQ
0 (32} 4.61 0.68 - 1.11
50 (122) 253 0.09 - 0.12
100 (212) 0.87 0.017 - 0.024

10,000 r

Resistance k)

1,000

100

10

1

0
(32)

50 100
(122}  (212)

Temperature

150
(302)

°C (°F)

200
{392)

SEF320U

If NG, replace EGR temperature sensor.

EC-447

RIA
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DIAGNOSIS FOR DTC P1402

TROUBLE

SN0

Throttle body 2
1

DISCONMNECT

N A€

[Q]

SEF558W

WmAacTtiveTteEsTE [

EGR VOL CONT/V 205tep
=======x=xx MONITOR zzz=zz2==:
CKPS*RPM(FOS) Orpm

[Qu] uP || bwN ]iQd]

SEF559W,

SEF56OW

622

EGR Function (Open) (Cont’d)
EGR volume control valve

‘!.
2.

Disconnect EGR volume control valve harness connec-
for. '

Check resistance between the following terminals.
terminal @ and terminals @, @

terminal & and terminals @, ®

Resistance:

- 20.9 - 23.1% [At 20°C (68°F)]

Reconnect EGR volume control valve harness connec-
tor, '

Remove air duct.

Remove EGR volume control valve from intake mani-
fold collector.

(The EGR volume control valve harness connector
should remain connected.)

Turn ignition switch “ON”.

Perform “EGR VOL CONT/” in “ACTIVE TEST” mode
with CONSULT. Check that EGR volume control valve
shaft moves smoothly forward and backward according
to the valve opening.

If NG, replace the EGR volume control valve.

OR

Disconnect EGR volume control valve haress connec-
tor. :
Check resistance between the following terminals.
terminal @ and terminals @M, @
terminal ® and terminals @, ®
Resistance:

20.9 - 23.1Q [At 20°C (68°F)]
Turn ignition switch “ON” and “OFF”. Check that EGR
volume control valve shaft moves smoothly forward and
backward according to the ignition switch position.
If NG, replace the EGR volume control valve.

EC-448



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Posmve Pressure)

Note: If both DTC P1440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448 first.
(See EC-477.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using of vapor pressure in the fuel tank.

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 volume con-
trol solenoid 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 {|ne between the vacuum cut valve and EVAP can- .

LE

ister purge volume control solenoid valve.

s

EVAP control system pressure s

ensor 7Evap
Vacuum cut valve bypass valve service port
Refueling control valve
and refueling EVAP

vapor cut valve -
vacuuk EVAP

cut valve |canister

Fuel tank

EVAP canister purge

EVAP canister ; ) .
vent control \1$ volume. contrel )
valve solencid valve : : : SEFE23L

ON BOARD DIAGNOSIS LOGIC

Diagnostic ms
I : Check ltems
TrOUbI\II% Code Malfunction is detected when ..., (Possible Cause)

Incorrect fue! 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. '
teak is in line belwesn intake manifold and EVAP
canister purge volume control solenacid valve,
Foreigri matter caught in EVAP canister vent control
vaive.

EVAP canister or fuel tank leaks

EVAP purge ling (pipe and rubber tube) leaks
EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control system
pressure sensor

Loose or disconnected rubber tube

EVAP canister purge control valve

EVAP canister vent control valve and the circuit
EVAP canister purge volume controt solenoid valve
Absolute pressure sensor

Tank fuel temperature sensor

MAF/BARQO switch sclencid valve

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

O-ring of EVAP canister vent control valve is missing
or damaged.

Water separator

e EVAP canister is saturated with water.

¢ Refueling EVAP vapor cut valve

P1440 e EVAP control systern has a leak.
0213 e EVAP control system does not operate properly.

CAUTION:
e Use only a genuine NISSAN fuel filler cap as a replacement If an incorrect fuel filler cap is used,

the MIL may come on.
e If the fuel filler cap is not tightened properly, the MIL may come on.
e Use only a genuine NISSAN rubber tube as a replacement.

EC-449

A
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TROUBLE DIAGNOSIS FOR DTC P1440

B EVAP SML LEAK P1440l []

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2)STOP ENGINE AND TURN
IGN SW ON.

J)CLAMP EVAP HOSE
TIGHTLY. SEE SERVICE
MANUAL FOR LOCATION.

4)TOUCH START.

| EXIT ||

START

SEF546W,

B EVAP SML LEAK P1440 D

kkkkkdk OK kkkxkk

END |[ PRINT

SEF285U

624

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE :

CAUTION:

Never use compressed air or high pressure pump.
Otherwise, EVAP system may be damaged.

¢ Do not start engine.

s Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pressure
in EVAP system. :

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 10 seconds before
conducting the next test.

Always remove service port adapter from service port
when applying air up to 0.69 to 1.38 kPa (5.14 to 10.34
mmHg, 0.202 to 0.407 inHg).

During the test, clamp the EVAP hose tightly as shown at
left.

If DTC P1448 is displayed with P1440, perform TROUBLE
DIAGNOSIS FOR DTC P1448 first. (See EC-477.)

TESTING CONDITION:
Before performing the following procedure, confirm that bat-

tery

voltage is more than 11V at idle.

1) Turn ignition switch “OFF".

2} Clamp EVAP hose as shown left.

3} Turn ignition switch “ON".

4) Select “EVAP SML LEAK P1440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT’ mode with
CONSULT.

Follow the instruction displayed.
Make sure that “OK” is displayed.
If “NG” is displayed, refer
PROCEDURE”, EC-452.

5)

to “DIAGNOSTIC

OR

NOTE:
Be sure to read the explanation of “Driving pattern” on EC-54

before driving vehicle,

®

1)
2)

Start engine.

Drive vehicle according to “Driving pattern”, EC-54.

3) Stop vehicle.

4) Select “MODE 1" with GST.

e If SRT of EVAP system is not set yet, go to the follow-
ing step.

e If SRT of EVAP system is set, the result will be OK.

5) Tumn ignition switch “OFF” and wait at least 10 seconds.

£) Start engine.

It is not necessary to cool engine down before driving.

Drive vehicle again according to the “Driving pattern”,

EC-54.

Stop vehicle.

Select “MODE 3" with GST.

e If P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-471.

e |f P0440 is displayed on the screen, go to “DIAGNOS-
TIC PROCEDURE", EC-341.

e If P1440 is displayed on the screen, go to “DIAGNOS-

TIC PROCEDURE” in “TROUBLE DIAGNOSIS FOR

DTC P1440”, EC-452,

EC-450



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

e |f P0440, P1440 and P1447 are not displayed on the
screen, go to the following step.
10) Select “MODE 1" with GST.
o If SRT of EVAP system is set, the result will be OK. @l
e If SRT of EVAP system is not set, go to step 5).
CR

NOTE: [

e Be sure to read the explanation of “Driving pattern” on
EC-54 before driving vehicie.

e It is better that the fuel level is low. ER

1} Start engine.

2) Drive vehicle according to “Driving pattern”, EC-54.

3) Stop vehicle. LG

4) Turn ignition switch “OFF” and wait at least 10 seconds.

5) Tumn ignition switch “ON" and perform “Diagnostic Test i
Mode I (Self-diagnostic resuits)” with ECM. EC |

6) If 1sttrip DTG is detected, go to “DIAGNOSTIC PRO-
CEDURE" on next page. EE

CL
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TROUBLE DIAGNOSIS FOR DTC

P1440

SEF434Q)

E! Adapter for service port

EVAP
service
port

Pressure pump SEF462U

B EVAP SYSTEM CLOSE
APPLY PRESSURE TO EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.

NEVER USE COMPRESSED
AR OR HIGH PRESSURE
PUMP!

DO NOT START ENGINE.
TOUCH START.

| canceL ||

START |

SEF658U

ELeak detector

SEF200U]

\ ~— Vacuum control valve

bypass valve
g
g"._r‘-j’

Evaporative Emission

(EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)

- DIAGNOSTIC PROCEDURE

INSPECTION START

3

CHECK FUEL FILLER CAP.

1. Check for genuine fust filler cap design.

2. Check for air releasing sound while
opening the fuel filler cap.
E{le air releasing sound is heard, go to
i

the air releasing sound is not heard,
check the following.
Was the cap tightened properly?
If Yes, check fuel filler cap vacuum
relief vaive.
Refer to "EVAPORATIVE EMISSION
SYSTEM", EC-26.
If No, open fuel filler cap, then clean
cap and filler neck thread using air
Rlowgr. Retighten until ratching scund is
eard.

NG

h 4

oK

B v

If genuine filler cap is not
used, replace with genuine
fuel filler cap.

CHECK FOR EVAP LEAK.
¢ Never use compressed air or high
ressure pump. ’
o Improper installation of service port
may cause leaking.
« Do not exceed 4.12 kPa (0.042 kg/
cm?, 0.6 psi) of pressure in the sys-

em.
To locate EVAP leak portion, proceed with
the following st\e/ps.
1. Install the EVAP service port adapter
and the pressure pump securely.
E 2. Turn ignition switch “ON".
l Select “EVAP SYSTEM
CLOSE" of “WORK SUP-
PORT" mode with CONSULT.

3. Touch “START"' and apply
vacuum into the EVAP line until
the pressure indicator reaches
the middle of bar graph.

4. Using EVAP leak detector,
locate the leak portion. For the
leak detector, refer to instruction
manual for more details.

Refer to “Evaporative Emission
Ling Dra\.\grhg", EC-29.

NG

A4

2. Tumn ignition switch “OFF".

3. Apply 12 volts DC to EVAP
canister vent control valve. The
valve will close. {Continue to
apply 12 volts until the end of

test.

4, Apply 12 volts DC to vacuum
cut valve bypass valve. The
valve will open. (Continue to
apply 12 volts untit the end of
test.

5. Pressurize the EVAP line using
pressure pump with 1.3 to 2.7
kPa {10 to 20 mmHg, 0.39 to
0.79 inHg}.

6. Locate the leak using a leak
detector. Refer to the instruction
manual for more details about
the leak detector. Refer to
“Bvaporative Emission Line
Drawing”, EC-29,

SEF433W

626

¥ OK
®

EC-452

Repair or replace.




TROUBLE DIAGNOSIS FOR DTC P1440

EVAFP canister
vent control valve
1 LIRY

/ l SEF514W

Evaporative Emission (EVAP)-Cc-mtrol System
(Small Leak) (Positive Pressure) (Cont’d)

EVAFP canister

3%

EVAF canister

Water
$ vent control valve sprsesu

— T
;EVAF' canister purge
—_—volume control solencid

SEF537W|

O

0.0%

W ACTIVETEST

PURG VOL CONT/V
MONITOR

CKPSsRPM (POS)
FR O2 MNTR

A/F ALPHA
THRTL POS SEN

672rpm
RICH
100%
0.52v

[Qu][_uP_|[ DWN |iQd]

SEF539W

®
l

CHECK COMPONENT AND CIRCUIT NG, Repair or replace EVAP
(EVAP canister vent control valve, O-ring canister vent control valve
and water separator). and Q-ring or hamess/
Refer to “TROUBLE DIAGNCSIS FOR connector.

DTC P0448", EC-354.

OK
D] v

CHECK IF EVAP CANISTER IS SATU- NG‘ Replace EVAP canister and

RATED WITH WATER. | check the following.

1. Remove EVAP canister with EVAP can- 1. Check hose connections

ister vent control valve attached. to the EVAP canister and

2. Check if water will drain from the EVAP water separator for clog-

canister. ging and poor connec-
If it will, weigh the EVAP canister with tion.
the vent control valve attached. 2. Check water separator.

If the weight is: Refer to “COMPONENT
More than 1.8 kg (4.0 Ib) — NG INSPECTION", EC-458.
Less than 1.8 kg (4.0 Ib) -» OK If NG, repair or replace

hose or replace water sepa-
oK rator.
NG

Y

SEF545W|

CHECK COMPONENT (EVAP canister
purge volume control solenoid valve).
1. Disconnect vacuum hose to
EVAP canister purge volume
conlrol solenoid valve at EVAP
service port.
2. Start engine.
3. Perform “PURG VOL CONT/N”
in “ACTIVE TEST” mode.
4. Touch “Qu” on CONSULT
screen to increase “PURG VOL
CONT/V” opening to 100.0%.
5. Check vacuum hose for vacuum
when revving engine up to 2,000
pem.
Vacuum should exist.
OR
. Start engine and warm it up to
normal operating temperature.
2. Stop engine and let it idle for at
least 60 seconds.
3. Disconnect vacuum hose to
EVAP canister purge voiume
control solencid valve at EVAP
service port.
4, Start engine.
5. Check vacuum hose for vacuum
when revving engine up to 2,000
pm.

Check the following.

« EVAP canister purge vol-
ume control solenoid
valve
Refer to “COMPONENT
INSPECTION", EC-455.

« Vacuum hoses for clog-
ging or disconnection
Refer to “Vacuum Hose
Drawing”, EC-18.

(Absolute pressure sensor).
Refer to “COMPONENT INSPECTION”,
EC-457.

Vacuum should exist,
OK
h 4
CHECK COMPONENT NGb Replace absolute pressure

Sensor.

v OK

EC-453
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System

Ic - pr=—y (Small Leak) (Positive Pressure) (Cont’d)
~Swir] control valve control
“xsolenoid valve
J.
CHECK COMPONENT NG | Replace MAP/BARO
{MAP/BARO switch solenoid valve). | switch solenoid vaive.
Refer to “COMPONENT INSPECTION™,
EC-457.
solenoid valve
! SEF521W, OK
m] Under the rear seat ™ \_\ 4 NG
Tank fuel temperature CHECK COMPONENT ,| Repiace tank fuel tempera-
sensor harmess (Tank fuel temperature sensor). ture sensoer.
b\:’ Refer to "COMPONENT INSPECTION",
EC-458.
OK
A4
CHECK COMPONENT NG‘ Replace EVAP control sys-
Tank fusl temperature sensor < {EVAP control system pressure sensor). "| tem pressure sensor.
is buitt into tuel tank. Refer to "COMPONENT INSPECTION",
A P T sErz46PB| | EC-458,
OK
h 4
CHECK COMPONENT. NG | Repair or reconnect the
Check EVAP purge line (pipe, rubber tube, "| hose.

fuel tank and EVAP canister) for cracks or
improper connection.

Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-26.

OK
h 4
CHECK COMPONENT NG | Replace refueling control
(Refueling control valve). "] valve with fuel tank.
Refer to “COMPONENT INSPECTION"”,
EC-34.
OK

y

Clean EVAP purge line {pipe and rubber
tube) using air blower.

h 4

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT", EC-116.

A4

INSPECTION END

628 EC-454



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)

msctvetestw Ll COMPONENT INSPECTION
PURG VOL CONTA  0.0% . .
z=z===-== MONITOR :::0:2:/:: EVAP canister purge volume control solenoid valve
CKPS*RPM (POS) 672rpm 1. Start engine. @l
FR O2 MNTR RICH 2. Perform “PURG VOL CONTN" in “ACTIVE TEST”
L rossEN oo mode with CONSULT. Check that engine speed varies
' according to the valve opening. MA
i OK, in_spection end. If NG, go to following step.
lQU” UP |[ DWN I]le 3. Check air passage continuity.
SEF539W EM
Condition Air passage continuity
PURG VOL CONT/V vaiue between @ and Le
100.0% Yes

0.0% No =
-

If NG, replace the EVAP canister purge volume control solenoid

valve. RE
OR
@ Check air passage continuity.
CL
SEF&60U
. Air passage continuity
Condition between @® and -
12V direct current supply between ter-
] Yes
minals
No supply - No AT

if NG or operation takes more than 1 second, replace solenoid =
valve. '

® SEFBE1U

BR
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TROUBLE DIAGNOSIS FOR DTC P1440

WacTveTEsTH [
VENT ConTRoLY OFF

=======: MONITOR szsuszs:

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)
EVAP canister vent control valve

Check air passage continuity.

Perform “VENT CONTROLN” in “ACTIVE TEST” mode.

(0.52 - 0.64 kg-m,
45.1 - 55.6 in-lb)
MEC249C

BATTERY

* @: Bottom hale {To atmosphere)
: Emergency tube (From EVAP canister)

@: Inlet port (To member) SEFg2aT

630

CKPS*RPM(POS) Orpim
FR 02 MNTR-B1 RICH
AF ALPHA-B1 100% o
THRTL POS SEN a.52v Condition Air passage continuity
— VENT CONTROLNV between (& and
oN_Jlonorr Il
ON Ne
SEF0B3V OFF Yes
OR
00| ®@
. Air passage continuity
%\ Condition between (& and
O-ringm -
= 12V direct current supply between ter- No
=R minais ) and @
s 5.1 - 6.3 N-m No supply Yes

If NG or operation takes more than 1 second, ciean valve using air
blower or replace as necessary.
If the portion (B is rusted, replace EVAP canister vent control valve.

Make sure new O-ring is installed properly.

Water separator

Check visually for insect nests in the water separator air iniet.
Check visually for cracks or flaws in the appearance.

Check visually for cracks or flaws in the hose. _
Check that (8 and (© are not clogged by blowing air into (B with

®, and then (© plugged.
In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

N

o

EC-456
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HE @

I_ecm_ |o[connector]

I'
o o

SEF441W

Absoluie pressure
Sensor

B ACTIVETEST B D
MAP/BARO swv  MAP
z====z===x MONITOR ==zzzzzzz:
CKPSsRPM(POS) 672rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.31V
BARO MAP
SEF455W
B ACTIVETEST B D
MAP/BARO SW/v  BARO
=zzzz===z==z MONITOR ===zz=zz==:
CKPSsRPM(FOS) 672rpm
MAP/BARO SW/V BARQ
ABSOL PRES/SE 4.34V
BARO MAP

SEF45aw

BATTERY

MEC488B

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

Absolute pressure sensor

1.

Remove absolute pressure sensor with its harness connector
connected.

2. Remove hose from absolute pressure sensor. :

3. Tum ignition switch “ON” and check output voltage between
ECM terminal @ and engine ground.

The voltage should be 3.2 to 4.8V.

4. Use pump to apply vacuum of —-26.7 kPa {-200 mmHg, -7.87
inHg) to absolute pressure sensor as shown in figure and
check the output voltage.

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

CAUTION: ' _ o

e Always calibrate the vacuum pump gauge when using it.

e Do not apply vacuum below -93.3 kPa (-700 mmHg,
-27.56 inHg) or pressure over 101.3 kPa (760 mmHg, 29.92
inHg).

5. If NG, replace absolute pressure sensor.

MAP/BARO switch solenoid valve

1. Start engine and warm it up to normal operating tem-
perature,

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

3. Check the following.
e Condition: At idle under no-load
¢ CONSULT display

MAP/BARO ABSOL PRES/SE (Voltage)

BARO More than 2.6V

MAP Less than the voltage at BARO

e Time for voltage to change
MAF/BARO SW/V Required time to switch
BARO to MAP
Less than 1 second

MAP to BAROC

4. If NG, check solenoid valve as shown below.

OR
1. Remove MAP/BARQ 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. |f NG or operation takes more than 1 second, replace
solenoid valve.

EC-457

&l

[
B
LC
[5E

Gl
AT
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BR
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RS
BT
A
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Hot water

Tank fuet temperature

§ensor conhector
DISCONNECT

21
\4[3/

(2]

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

Tank fuel temperature sensor

Check resistance by heating with hot water or heat gun as shown

in the figure.

Temperature °C {°F)

Resistance k{2

20 (B8)

23-27

50 (122)

0.79 - 0.90

SEF379T|

HE0_

ECM__ [O[ CONNECTOR]!

EVAP control system
pressure sensor

SEF198V

632

If NG, replace tank fuel temperature sensor.

EVAP control system pressure sensor
1. Remove EVAP control system pressure sensor with its har-

hess 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 ECM terminal @ and engine

ground.
Pressure (Relative to atmospheric pressure) Voltage (V}
0 kPa (0 mmHg, 0 inHg) 3.0-36
-9.3 kPa (-70 mmHg, —2.76 inHg) 04-06
CAUTION:

e Always calibrate the vacuum pil'mp gauge when using it.
e Do not apply vacuum below -20 kPa (-150 mmHg, -5.91
inHg) or pressure over 20 kPa (150 mmHg, 5.91 inHg).

5. If NG, replace EVAP contro! system pressure sensof.

EC-458
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Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed @l
Mass air flow sensor Amount of intake air A
Engine coolant temperature sen- | ENdine coofant temperature R EM
sor "
LG
Ignition switch Start signal _
" EVAP canister
_ ECM 1 purge volume
Throttle position sensor Throttle position N *| control solenoid
" valve EE
Throttle position switch Closed throttle position -
CL
Front heated oxygen sensor Density of oxygen in exhaust gas
(Mixture ratio feedback signal) " MT
Tank fuel temperature sensor Fuel temperature in fuel tank -
" AT
Vehicle speed sensor Vehicle speed . EA

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 solenoid valve changes to control the flow rate. The EVAF_' LA
canister purge volume control solenoid valve repeats ON/OFF operation according to the signal sent from the
ECM. The opening of the valve varies for optimum engine control. The optimum value stored in the ECM is
determined by considering various engine conditions. When the engine is operating, the flow rate of fuel vapor [BR
from the EVAP canister is regulated as the air flow changes. '

STl
RS
BT
\ COMPONENT DESCRIPTION A
A 11 The EVAP canister purge volume controi solenoid valve uses ON/
\ OFF duty to controi the flow rate of fuel vapor from the EVAP can- g,

ister. The EVAP canister purge volume control solenoid valve is
8 moved by ON/OFF pulses from the ECM. The longer the ON pulse,
the greater the amount of fuel vapor that will flow through the valve. [

|

|| SEF337U

EC-459 633
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Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

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

SPECIFICATION

MONITOR ITEM CONDITIOIN
Idle 0 step
o Engine: After warming up - - - —
PURG VOL G | e Air conditioner switch “OFF” Vehicle running (Shift lever 1)

» No-load

ing engine)

2,000 rpm (90 seconds after start-

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

TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage}
NO.
[Engine is running.|
[Ignition switch “OFF”| 0-1v
For a few seconds after turning ignition switch
4 W/B ECCS relay {Self-shutoff} “OFF”
(tgnition switch "OFF”|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
EVAP canister purge vol- |Engine is running.] BATTERY VOLTAGE
26 Y ume control solenoid 11 - 14V)
67 BATTERY VOLTAGE
Power supply for ECM Ignition switch “ON"
72 R I ‘ (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check ltems

Code No.

Malfunction is detected when ...

{Possible Cause)

P1444
0214

e The canisier purge flow is detected during the
specified driving conditions, even when EVAP can-
ister purge volume control solenoid valve is com-
pletely closed.

EVAP control system pressure sensor
EVAP canister purge volume control solenoid
valve (The valve is stuck open.)

e EVAP canister vent control valve

e EVAP canister

e Hoses

(Hoses are connected incorrectly or clogged.)

634
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Evaporative Emission (EVAP) Canister Purge

Volume Control Solenoid Valve (Cont’d)

B PURG VOL CNV P1444H1
OUT OF CONPITION [ DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

==zz======= MONITOR zz=zzz=z== NOTE: 3
T, oy e, If “DIAGNOSTIC TROUBLE CODE CONFIRMATION @l
B/FUEL SCHDL Omsec PROCEDURE” has been previously conducted, always turn

ignition switch “OFF” and wait at least 10 seconds before .
conducting the next test. A
TESTING CONDITION:
2ersaon|  AIWays perform the test at a temperature above 5°C (41°F). EM
= 1)} Start engine and warm it up to normal operating tem-
perature.
B PURG VOL CNV P14448 ] 2) Turn ignition switch “OFF” and wait at least 10 seconds. ¢
3) Turn ignition switch “ON".

__________ MONITOR 4) Select “PURG VOL C/V P1444" of “EYAPORATI\{E
CKPS-RPM(POS) Zooremm g‘éil'rSEUI\ifl_T in “DTC WOHK SUPPORT” mode with
THRTL POS SEN 0.51V '

B/FUEL SCHDL 0.9msec 5) Touch “START".
6) Start engine and let it idle until “TESTING” on CON- 55
SULT changes to “COMPLETED". (It will take for at
ieast 10 seconds.)
If “TESTING” is not displayed after 5 minutes, retry GL
SEFSATW from step 2).
7) Make sure that “OK” is displayed after touching “SELF-
B PURG VOL CNV P1444l [ ] DIAG RESULTS”. (If “NG" is displayed, refer to “DIAG- T
NOSTIC PROCEDURE".)
OR
COMPLETED ) 1) Start engine and warm it up to normal operating tem- Al
perature.
2) Turn ignition switch “OFF” and wait at least 10 seconds.
3) Start engine and let it idle for at least 10 seconds. FA
4) Select “"MODE 7" with GST.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC .
SELF-DIAG PROCEDURE”, EC-463. A
SEF246U OR
1) Start engine and warm it up to normal operating tem- BE
perature, =
2) Turn ignition switch “OFF” and wait at least 10 seconds.
3) Start engine and let it idle for at least 10 seconds. ST

4) Turn ignition switch “OFF” and wait at least 10 seconds.

5) Turn ignition switch “ON” and perform “Diagnostic Test
Mode (Self-diagnostic results)” with ECM. RS

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”", EC-483.

BT
HA

EL

EC-461 635



TROUBLE DIAGNOSIS FOR DTC P1444 |
Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

. EC-PGC/V-01

m : Detectable line for DTC
memsens | Non-detectable line for DTC

BATTERY

Refer to
10A EL-POWER.

2jg
=da ol

JOINT
CONNECTOR-1

LI LI
WL WiL
1G]
g 5
Q
LT L
WIIB Iil
w/B R
E13

EVAP

1]

%<EWE} I_m@m_r{gﬁ—,g'a:l'&

W/B R R
(il Ter]l 721
SSOFF VB VB EVAP
ECM
e e e @dine J¢E
(E9) 7T & PRRINGD ARRINGD
222W 316 BR \'557EUBH \5678/’8 --
— ]
105 106 [ 107 | 108 1]2]3 an|21]22 24125
| ne[ms[we| SLel718]9] [Tg] O 2e[27]28 2930} 57Tz ZT
121|122 [ 123] 12 [15] 33]34] s e]a7] @V HS.
[15]18]17] 18] [38] 9] 42143

MEC511C

636 EC-462
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Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

~EVAP canister purge # Q ,“’

— N
——valume control solenoid /\
valve ',_.JA\;-
i’ .

e NS X INSPECTION START
lm*?’-—':'-'z-\' ol
-:;u— by el%]"-’ D=
Intake ?nan h - G ) o
colloctor B ﬁy,‘%,jle;-m. £ CHECK POWER SUPPLY. NG | check the following. A
— PR b 4% ) 1. Turp ignition switch “OFF”. e Harness connectors
I3 Z | | 2. Disconnect EVAP canister purge vol- G2,
= SEF537W ume contrel solenoid valve harmess e Hamess for open or EM
connector. short between EVAP
3. Turn ignition switch “ON". canister purge volume
o B 4. Check voltage between terminal & and control solenoid valve LG
Ej] engine ground with CONSULT or tester. and ECCS ralay
Voltage: Battery voltage If NG, repair harnass or
2 5K connectors.
8 ! BE
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair open circuit or short
v -1 1. Turn ignition switch “OFF”. 1 to ground or short to power
= | 2. Disconnect ECM harness connector. in harness or connectors. cL

MEC810B) | 3. Check harness continuity between
ECM terminal @ and terminal @) .

E DISCONNECT Continuit i
DISCONNECT ™ i Y should exist. MT
E}] @t@‘ Eﬁj] If OK, check harness for short to

ground and short to power.

ECM  [O CONNECTOR Cﬁ) f
C 2 ) oK AT
CHECK COMPONENT NG | Replace EVAP contral sys-
[ (EVAP control system pressure sensor). | tem pressure sensor. [FA
Refer to “COMPONENT INSPECTION” in :
@ “TROUBLE DIAGNCSIS FOR DTC
D O P0450", EC-364. RA
SEF538W
OK
a - BR
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge volume control sole- | purge volume centrol sole-
noid valve). noid valve. ISR
Refer to “COMPCGNENT INSPECTION”, .
EC-485.
oK RS
y
CHECK COMPONENT NGL Replace EVAP canister o
(EVAP canister vent control valve). "| vent control valve. BT
Refer to “COMPONENT INSPEGTION",
EC-481. A
l OK
@ EL
(Go to next page.)
HDX

EC-463 637
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‘Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

®

l

CHECK RUBBER TUBE FOR CLOG-
GING.

Check obstructed water separator and
rubber tube to EVAP canister vent control
valve and clean the rubber tube using air
blower.

For water separator, refer to EC-482.

NG

h 4

/ EVAP canister
Water EVAP canister
N vent control valve grrsggy
638

OK

v

Clean, repair or replace
rubber tube and/or water
separator.

CHECK iF EVAP CANISTER IS SATU-
RATED WITH WATER.
1. Remove EVAP canister with EVAP can-
ister vent control valve attached,
2. Check if water will drain from the EVAP
canister.
If it will, weigh the EVAP canister with
the vent control valve attached.
If the weight is:
More than 1.8 kg (4.0 Ib) - NG
Less than 1.8 kg (4.0 Ih) —» OK

NG

Y

oK

A 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INGIDENT”, EC-118.

r

INSPECTION END

EC-464

Replace EVAP canister

and check the following.

1. Check hose connections
to the EVAP canister
and water separator for
clogging and poor con-
nection.

2. Check water separator.
Refer to “COMPONENT
INSPECTION", EC-470.

it NG, repair or replace

hose or replace water
separator.
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Evaporative Emission (EVAP) Canister Purge

Volume Control Solenoid Valve (Cont’d)

msonveresra L) COMPONENT INSPECTION
PURG VOL CONTA  0.0% R ‘ )

=======z=x MONITOR =z=z====zz= EVAP canister purge volume control solenoid valve

CKPSRPM (POS)  672rpm 1. Start engine. @l

o2 N TH A% 3/ 2. Perform “PURG VOL CONTA” in “ACTIVE TEST”

THRTL POS SEN 080V mode with CONSULT. Check that engine speed varies
according to the valve opening. If OK, inspection end. A
if NG, go to following step.

[Qull urP || DWN JlQd] 3. Check air passage continuity.
SEF530W EM
Condition . Air passage continuity

(PURG VOL CONT/V vaive) between (&) and LS

100.0% Yes

0.0% No

If NG, replace the EVAP canister purge volume control
solenoid valve. e
OR -

@ Check air passage continuity.
€l

SEFE60U Air passage continuity

Condition between @& and &

12V direct current supply between ter- Yes MT

minals .

No supply . No AT
If NG or operation takes more than 1 second, replace solenoid
valve, w

=Y
®& SEF6G1U
BiR
§T
B
i)
A
EiN
IEX

EC-465 639
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To water

separalor

Vaive

Coil
‘t Terminal

O-ring Canister side  Plunger

[/
=i

Spring
SEFQ32W

SEF514W

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close)

COMPONENT DESCRIPTION

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 (Smal! Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/N

e Ignition switch: ON

OFF

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

I\-III—IENT\-L WIRE ONDITION DATA
COLOR ITEM COND {DC Voltage}
NC.
EVAP canister vent con- e — BATTERY VOLTAGE
70 OR/L rol valve [1gnition switch “ON | (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
TDiagnostic o Check Items
roul:ln\lle0 Code Maifunction is detected when ... (Possible Cause)
P1446 e EVAP canister vent control valve remains closed e EVAP canister vent control valve o
0215 under specified driving conditions. e EVAP control system pressure sensor and the circuit

» Blocked rubber tube to EVAP canister vent control
valve

¢ Water separator

e EVAP canister is saturated with water.

640
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Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION: &
Always drive vehicle at a safe speed.

NOTE: .
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- [MA

DURE” has been previously conducted, always turn ignition
switch “OFF”’ and wait at least 10 seconds before conducting

the next test.
TESTING CONDITION:

Always perform the test at a temperature above 5°C (41°F). LS

% MONITOR  # NoFALL []
1} Turn ignition switch “ON".

KPS RPMEOS) s7apm 2) Turn ignition switch "OFF” and wait at least 10 seconds,
FUEL TEMP SEN 20°C then turn “ON”. _ EC
3) Select “DATA MONITOR” mode with CONSULT.

4) Make sure that “FUEL TEMP SEN" is more than 0°C
(32°F). FE

5) Start engine.

6) Drive vehicle at a speed of approximately 80 km/h (50

RECORD | MPH) for a maximum of 15 minutes. CL

SEF542W NOTE:

i a malfunction exists, NG result may be displayed quicker.

Tl & oy 7) If 1st tip DTC is detected, go to “DIAGNOSTIC MIT
& b PROCEDURE”, EC-468.

=p OR :
[Ecv__lofconnecton] @ 1) Turn ignition switch “ON”. AT
¥ 2) Turn ignition switch “OFF” and wait at least 10 seconds.
3) Start engine. =
4} Check that voltage between ECM terminal & and
ground is less than 4.2V.
D & 5) Drive vehicle at a speed of approximately 80 kmv/h (50 R
= MPH) for 15 minutes. h
SEFSI3W 8) Select “MODE 7” with GST.

7) If 1st trip DTC is detected, go to “DIAGNOSTIC BR

PROCEDURE”, EC-468.
OR
1) Turn ignition switch “ON". ST

2} Turn ignition switch “OFF” and wait at least 10 seconds.

3} Start engine.

4) Check that voltage between ECM terminal &2 and S
ground is less than 4.2V.

5) Drive vehicle at a speed of approximately 80 km/h (50
MPH) for 15 minutes. BT

8) Turn ignition switch “OFF” and wait at least 10 seconds.

7) Turn ignition switch “ON” and perform “DIAGNOSTIC
TEST MODE (Self-diagnostic results)” with ECM. HA

8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-468.

EL

EC-467 641
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SEF&S14W

b5

EVAP canister
~¢ vent control valve sgersgeU

Water

EVAP canister

EVAP control systam.
pressure sensor

A ) ). Rear left tire
%

(

SEF&532W

642

Evaporative Emission (EVAP) Canister Vent

Control Valve (Close) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

{EVAP control system pressure sensor).
1. Check for disconnection of hose con-
nected to the sensor.
2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to step 3.
3. Check EVAP control system pressure
Sensor.
Refer to “COMPONENT INSPECTION” on
next page.

OK

h 4

Partorm “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

y

INSPECTION END

EC-468

¥

y
CHECK RUBBER TUBE FOR CLOG- NG | Giean, repair or replace
GING. | rubber tube and/or water
Check obstructed water separator and separator.
rubber tube to EVAP canister vent control
valve and clean the rubber tube using air
blower.
For waler separator, refer to “COMPO-
NENT INSPECTION”, EC-470.
oK
:
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister vent control valve and "1 vent control vaive and
Q-ring). Q-ring.
Refer to “COMPONENT INSPECTION™
on next page.
OK
B :
CHECK IF EVAP CANISTER IS SATU- | NG | Replace EVAP canister
RATED WITH WATER. | and check the following.
1. Remove EVAP canister with the EVAP 1. Check hose connections
canister vent control valve attached. to the EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. clogging and poor con-
if it will, weigh the EVAP canister with nection.
the vent control valve attached. 2. Check water separator.
If the weight is: Refer to “COMPONENT
More than 1.8 kg (4.0 b} — NG INSPECTION", EC-470.
Less than 1.8 kg (4.0 Ib) —» OK If NG, repair or replace
hose or replace water
oK separator.
h 4
CHECK COMPONENT NG Repair or replace hamess

and/or connectors or
replace EVAP control sys-
tem pressure Sensor.
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Evaporative Emission (EVAP) Canister Vent

0o 633 o Control Valve (Close) (Cont’d)
BACTVETESTR [ COMPONENT INSPECTION
venr conrowy OFF | | EVAP canister vent control valve
=e=s==st MONTOR =======| | Check air passage continuity. ' @l
| Rowine  AEn . Perform “VENT CONTROLAV” in “ACTIVE TEST” mode.
A/F ALPHA-B1 100%
THRTI. POS SEN 0.52Y . § q
: ‘ V3
oYMl B8] OFF | Gondition Air passage continuity
' S o VENT CONTROLA between (& and
seFosav]  ON No - : Y
OFF _ h Yes '

e—

\ O-ring§J¢ Condition Air passage continuity
= _ between ® and -
Y 7 E' 51 -63N 12V direct current supply between ter- i
- -1 "D -m - No
W (0.52 - 0.64 kg-m, minals @ and @
BATTERY 451 - 556 in-Ib) No supply Yes Gl
MEC249C - -
If NG or operation takes more than 1 second, clean valve using air
blower or replace as necessary.
If the portion (B is rusted, replace EVAP canister vent controi
valve.
Make sure new O-ring is installed properly. AT
FA
RA
connecr EVAP control system pressure sensor B
. @ “ 1. Remove EVAP control system pressure sensor with its har-
ness connector connected. o
[Ecv_Polcomecton] 2. Remove hose from EVAP control system pressure sensor. ST
EVAP control system _ 62 3. Use pump to apply vacuum and pressure to EVAP controt
pressura sensor system pressure sensor as shown in figure. RS
4. Check output voltage between ECM terminal 8@ and ground.
Pressure (Relative to atmospheric pressure) Voltage (V)
B O 0 kPa {0 mmHg, 0 inHg) 3.0-386 T
SEF516W|  —9.3 kPa (~70 mmHg, —2.76 inHg) 0.4-06
2
CAUTION:

e Always calibrate the vacuum pump gauge when using it.
¢ Do not apply below -20 kPa {~150 mmHg, -5.91 inHg} or EL
over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

5. If NG, replace EVAP control system pressure sensor. I

EC-469 643
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Blind plug

L .
{"?/@ _ DEZ 3
e "L

+ (B : Bottom hole {To atmosphere)
@: Emergency tube {From EVAP canister}
@© : Inlet port (To member) SEF8PST

644

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’'d)

Water separator

Check visually for insect nests in the water separator air inlet.
Check visually for cracks or flaws in the appearance.

Check visually for cracks or flaws in the hose.

Check that ® and (© are not clogged by biowing air into
with (®, and then © plugged.

In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

* o pwpPo

EC-470
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NOTE:

If both DTC P0510 and P1447 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P0510 first. (See

EC-376.)

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring

EVAPORATIVE EMISSION SYSTEM DIAGRAM

ensor
EVAP service port
Vacuum cut valve bypass valve
Refueling control valve
and refueling EVAP

vaper cut valve

s

EVAP control system pressure s

Vacuuﬁ EVAP

cut valve |canister

EVAP canister purge

EVAFP canister
vent control \$ volume control ’
valve solencid vakve SEF323U

SYSTEM DESCRIPTION

In this evaporative emission (EVAP) control system, purge volume
is related to air intake volume and occurs during non-closed throttle
conditions. In normal purge conditions (non-closed throttle), the
EVAP canister purge volume control solenoid valve and EVAP can-
ister purge control solenoid valve are open to admit purge flow.
Purge flow exposes the EVAP control system pressure sensor to
intake manifold vacuum.

ON BOARD DIAGNOSIS LOGIC

In normal conditions {(non-closed throttle), if the sensor output dpes
not show the appropriate pressure drop in the EVAP purge line,
lack of purge flow is indicated, and a fault is determined.

Diagnostic

Check Items

Trouble Code Malfunction is detected when .... (Possible Cause)
Ne.
P1447 e EVAP control system does not operate properly. ¢ EVAP canister purge volume control solenoid valve
o111 e EVAP control systemn has a leak in line between stuck closed
intake manifold and EVAP control system prassure & EVAP control system pressure sensor and the circuit

sensor,

» Loose or disconnected or improper connection of rub-
ber tube

Blocked rubber tube

Blocked or bent rubber tube to MAP/BARQ switch
solenoid valve

Cracked EVAP canister

EVAP canister purge volume control solenoid valve
Closed throttle position switch

Improper connection of one-way valve

Blocked purge port

EVAP canister vent control valve

EC-471

EM
LG
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CL
[VIF]
AT
FA
RA
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TROUBLE DIAGNOSIS FOR DTC P1447

B FURG FLOW P1447 Bl [
QUT OF CONDITION

==z=====z= MONITOR ==2zzzz==-
CKPS-RPM(POS) 1062rpm
THRTL POS SEN 0.59v
B/FUEL SCHDL 1.2msec

SEF547TW,

B PURG FLOW P1447 Bl []

===z=====x MONITOR z=zzz==z==:
CKPS-RPM(POS} 2375rpm
THRTL PQS SEN 0.72v
B/FUEL SCHDL 2.1msec

=

SEF548W

B PURG FLOW P14zl []
COMPLETED

SELF-DIAG RESULTS

SEFQQSU
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

- DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE: ' :

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition

switch “OFF’’ and wait at least 10 seconds before conducting

the next test.

TESTING CONDITION:

e Always perform the test at a temperature above 5°C (41°F).

¢ Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

= 1) Start engine and warm it up to normal operating tem-
perature.
2) Tumn |gn|t|on switch “OFF” and wait at least 10 seconds.
3) Start engine and let it idle for at least 1 minute.

Select “PURG FLOW P1447" of “EVAPORATIVE SYS-

TEM” in “DTC CONFIRMATION" mode with CONSULT.

5) Touch “START".

8) When the foliowing conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED”. (It will take at least 20 seconds.)
Selector lever: Suitable position
Vehicle speed: 32 - 100 km/h (20 - 62 MPH)
CKPS-RPM (REF): 500 - 3,100 rpm
B/FUEL SCHDL: 1.6 - 3.5 ms
Engine coolant temperature: 70 - 100°C (158 -

212°F)

If “TESTING” is not changed for a long time, retry from

step 2), _

7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS". If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-474.

EC-472



TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)

i} OVERALL FUNCTION CHESE

|__EcM__|o] connEcTor]| Use this procedure fo check the overall monitofing functron ofthe
a2 EVAP control system purge flow. During this check, a 1st trip DTC @i

might not be confirmed.

@ 1) Lift up drive wheels. _
[ [ 2) Start engine (TCS switch “OFF”) and warm it up to MA

normal operating temperature.
= 3) Turn ignition switch “OFF”, wait at least 10 seconds. "
SEF549W 4) Start engine and wait at least 60 seconds. B

RS

' 5) Set voltmeter probes to ECM terminals @ (EVAP con-

trol system pressure sensor signal) and ground.

6) Check EVAP control system pressure sensor value at LG
idle speed.

7) Establish and maintain the following conditions for at

- least 1 minute.

Air conditioner switch: ON
Steering wheel: Fully turned EE
Headlamp switch: ON :
Engine speed: Approx. 3,000 rpm

Gear position: el
M/T models
Any position other than “Neutral” or
*Reverse” T
AT models

Any position other than “P”, “N”” or “R”
Verify that EVAP control system pressure sensor value g
stays 0.1V less than the value at idle speed for at least

1 second.
8) If NG, go to "DIAGNOSTIC PROCEDURE” on next BA

page.
R&
BiR
8T
RS
BT

A

EL
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TROUBLE DIAGNOSIS FOR DTC P1447

W ACTIVE TEST W

PURG VOL CONTA
MONITOR

CKPS*RPM (POS)
FR 02 MNTR

AF ALPHA
THRTL POS SEN

0.0%

872rpm
RICH
100%
0.52v

[Qul[_UP || DWN [lQd|

D .

SEF539W

EVAP service port

EVAP canister
purge volume
contrel solenoid

valve
Intake manifold
SEF367U
[2
A 43
el
.

Intake manifold

SEF368LU

SEFS32W
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

CHECK COMPONENT AND CIRCUIT
{EVAP control system pressure sensor}.
1, Check disconnection of hose connected
to the sensor.
2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to step 3.
3. Check EVAP control system pressure
SeNsor.
Refer to “COMPONENT INSPECTION”,
EC-476.

CHECK EVAP CANISTER. NG_ Replace EVAP canister.
Check EVAP canister for cracks. "
OK
v B
CHECK PURGE FLOW. NG [ cHECK EVAP PURGE
1. Disconnect EVAP hose to EVAP | LINE. .
canister purge volurne control Check EVAP purge line for
solenoid valve at EVAP service improper connection, dis-
port and instail vacuum gauge. connection and blocked
2. Start engine and let it idle. purge port,
3. Perform "PURG VOL CONT/V" 1. Turn ignition switch
in “ACTIVE TEST” mode. “OFF”.
4, Touch “Qd” and “Qu” on CON- 2. Disconnect purge hoses
SULT screen to adjust “PURG connected to EVAP can-
VOL CONT/V" opening. ister purge volume con-
100.0%: Vacuum should exist, trol solenoid valve {((®)
0.0%: Vacuum should not and EVAP service port
exist. (@)
OR 3. Biow air into each hose
@ 1. Start engine and warm it up to and check that air flows
normal operating temperature. freely.
2. Stop engine. 4. Check EVAP purge port
3. Disconnect vacuum hose to ©.
EVAP canister purge volume If NG, repair or clean
control solenoid valve at EVAP hoses and/or purge port.
service port and install vacuum
gauge. OK
4, Start engine and let it idle for at
least B0 seconds.
5. Check vacuum hose for vacuum Y
when revving engine up to CHECK COMPONENT
2,000 rpm. {EVAP canister purge vol-
While operating solenoid ume control solenoid
valve, vacuum should exist. valve).
6. Release the accelerator pedal Refer to “COMPONENT
and let engine idle. INSPECTION", EC-476.
Vacuum should not exist.
OK
y
NG

Replace EVAP control sys-

¥

+OK
®

(Go to next page.}

EC-474

tem pressure sensor and
repair or replace harness
and connector.




TROUBLE DIAGNOSIS FOR DTC P1447

Rear left tire:

W

== EVAP canister

vent control valve
L LY

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

®

s |

SEF514W|

| Inspect EVAP purge line (pipe and rubber

tube). Check for evidence of leaks.

Y

OK

r

Clearn EVAP purge line {pipe and rubber
tube) using air blower.

F

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

F -

INSPECTION END

EC-475

CHECK COMPONENT (NG | Replace EVAP canister
(EVAP canister vent control valve and “1 vent control valve and
O-ring). Q-ring.
Refer to “COMPONENT INSPECTION",
EC-469.
OK
,
CHECK GOMPONENT NG | Replace throitle position
(Closed throttle position switch). "] sensor with thiottle position |
" Refer to “COMPONENT INSPECTION”, switch.
| EC-380.
OK
h 4
CHECK EVAP PURGE LINE. NG | Replace it

MA

EM

LG

€L

MIT

AT

FA

BR

ST

RS

A

EL
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TROUBLE DIAGNOSIS FOR DTC P1447
. - Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

T

macveTesT L COMPONENT INSPECTION |
PURG VOL CONTV  0.0% . ;
=======-=: MONITOR ::::0:2:/::: EVAP canister purge volume control solenoid valve
CKPSeRPM (POS) 672rpm 1. Start engine. - _
FR O2 MNTR RIGH", 2. Perform-“PURG VOL CONT/N” in “ACTIVE TEST”
?’,_-',:R%PF',"S\S SEN oy : mode with CONSULT. Check that engine speed varies
‘ ' according to the valve opening.
- If OK, inspection end. If NG, go to following step.
IQull UpP || DWN ”le 3. Check air passage continuity. _
SEF539W :
Condition Air passage continuity
PURG VOL CONT/V value between (& and
100.0% i : Yes
0.0% . ' No
If NG, replace the EVAP canister purge volume control solenoid
valve,
OR
' @ Check air passage continuity.
SEFG60OU il
- Air passage continuity
Condition between (& and
1?V direct current supply between ter- Yos
minals
No supply No

If NG or operation takes more than 1 second, replace solenoid

valve.
@ SEF661U
coumecT EVAP control system pressure sensor
HS. E}@ '@\ 1. Remove EVAP control system pressure sensor with its har-
Py ness connecter connected.

IL_ECM__JOJGONNECTOR]|

2. Remove hose from EVAP control system pressure sensor.

62
EVAP control system 3. Use pump to apply vacuum and pressure to EVAP control
pressure sensor system pressure sensor as shown in figure. ]
(G 4. Check output voltage between ECM terminal @ and engine
- & Sy ground.
1 Pressure (Relative to atmospheric pressure) Voltage (V)
SEF198Y 0 kPa {0 mmHg, 0 inHg) 30-36
-9.3 kPa (-70 mmHg, -2.76 inHg) 0.4-06
CAUTION:

e Always calibrate the vacuum pump gauge when using it.
e Do not apply vacuum below -20 kPa (-150 mmHg, -5.91
inHg) or pressure over 20 kPa (150 mmHg, 5.91 inHg).

5. If NG, replace EVAP control system pressure sensor.

650 EC-476



TROUBLE DIAGNOSIS FOR DTC P1448

To water Coil

separator '

Terminal

Valve

Spring

-rin
©O-ring Canister side  Plunger

SEF032W

EVAP canister

S U/vent control valtxe
L} 1
SEF514W

Specification data are reference values.

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open)

COMPONENT DESCRIPTION

NOTE: .

If DTC P1448 is displayed with P0440 or P1440, perform
TROUBLE DIAGNOSIS FOR DTC P1448 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 vaive 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

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/N e Ignition switch: ON

OFF

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

TER- | wiRe DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NQO.
EVAP canister vent con- - — BATTERY VOLTAGE
70 OR/L trol valve flgnition switch “ON”| (1 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic -
I Check Items
TFOUDP!I%_COde Malfunction is detected when ... (Possible Cause)
P1448 o EVAP canister vert control valve remains opened a EVAP canister vent control valve
0309 under specified driving conditions. e EVAP control system pressure sensor

e Blocked rubber tube to EVAP canister vent control
valve

o Water separator

o EVAP canister is saturated with water.

o Vacuum cut valve

EC-477

G

A
G
LC

FE

CL

MT

A&

FA

R

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P1448

W EVAP SML LEAK Po440 ll [

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

EXIT || START |

SEF405W|

M EvaAP SML LEAK Po440 ll [

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TCO
HIGH. RETEST AFTER FUEL
HAS COOLED.

EXIT || PRINT |

SEFB68U

W EVAP SML LEAK Po440 Bl []

WAIT. ..
2 7O 10 MINUTES
KEEP ENGINE RUNNING

AT IDLE SPEED.

SEF544W

B EVAP SML LEAK P44l [ ]

Fokkkkk QR kkkkk*

B

END || PRINT |

SEF297U

652

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

¥ DTC P1448 is displayed with P0440 or P1440, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first.

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 10 seconds before
conducting the next test.

TESTING CONDITION:

Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level surface.
Always perform test at a temperature of 0 to 30°C (32 to
86°F).

Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

It is better that the fuel level is low.

1) Turn ignition switch “ON". :

2) Turn ignition switch “OFF” and wait at least 10 seconds.

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

4) Make sure that the following conditions are met.
COOLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 0 - 60°C (32 - 140°F)

5) Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT" mode with
CONSULT.

Follow the instruction displayed.

NOTE:

e If the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle tempera-
ture at 25°C (77°F) or cooler. After “FUEL TEMP
SEN” becomes less than 30°C (86°F), retest.

(Use a fan to reduce the stabilization time.) '

e The engine idle portion of this test (See illustration
at left.) will take approximately 5 minutes.

6) Make sure that “OK"” is displayed.

If “NG” is displayed, go to the following step.

NOTE: _ _ _

Make sure that EVAP hoses are connected to EVAP

canister purge volume control solenoid valve properly.

7) Stop engine and wait at least 5 seconds, then turn
“ON”.

8) Disconnect hose from water separator. o

9) Select “VENT CONTROL/V” of “ACTIVE TEST"' mode
with CONSULT.

10) Touch “ON" and “OFF” aiternately.

EC-478



TROUBLE DIAGNOSIS FOR DTC P1448

WactveTesTH ]

VENT CONTROLV OFF

CKPS-RPM(POS)
FR 02 MNTR-B1
AJF ALPHAB1
THATL POS SEN

M EYEEE| OFF |

SEF083V|

Orpm

RICH
100%
o.52v

ey
ol

{0.52 - 0.64 Kg-m,
45.1 - 55.6 in-Ib)
MEC249C

BATTERY

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

11) Make sure the following.

Condition Air passage continuity
VENT CONTROL/V between (® and al
ON No
OFF ' : Yes
If the result is NG, go to “DIAGNOSTIC PROCEDURE”, WA
EC-480. f

If the result is OK, go to “DIAGNOSTIC PROCEDURE" =
for “TROUBLE DIAGNOSIS FOR DTC P0440”, EC-
338. '

e

FE

CL

OR
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the EVAP can-
ister vent control valve circuit. During this check, a DTC might not sy

be confirmed.
1) Disconnact hose from water separator.

MT

2) Disconnect EVAP canister vent control vaive harness [54
connector.
3) Verify the following. _
Condition Air passage continuity
12V direct current supply between No
terminais O and @ _ BR
No supply _ -  Yes
If the result is NG, go to “DIAGNOSTIC PROCEDURE”, g7
EC-480. o . : _
If the result is OK, go to “TROUBLE DIAGNOSIS FOR
DTC P0440”, EC-338. BS
BT
A
EL
DX
653
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TROUBLE DIAGNOSIS FOR DTC P1448

vent control valve
: A LAY

_SEF514W

o .
/EVAP canister
Water & EVAP canister
¢ vent control valve gEFsosU
EVAP control system. /

pressure sensar

SEF532W

DIAGNOSTIC PROCEDURE

INSPECTION START

:

CHECK RUBBER TUBE FOR DISCON-

NECTION. _

Chack discennection of rubber tubeto .
EVAP canister vent control valve and

clean the rubber hose and/or vent control
valve then install proparly.

.~ Evaporative Emission (EVAP) Canister Vent
—1 - Control Valve (Open) (Cont’d)

(EVAP control system pressure sensor).

1. Check for disconnection of hose con-
nected to the sensor.

2. Check harness connector for water in
the sensor connectors.

3. Check EVAP control systemn pressure
Sensor.

Refer to “COMPONENT INSPECTION on

next page.

OK

h 4

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT", EC-118.

A 4

INSPECTION END

EC-480

b 4

o OK
y
CHECK COMPONENT NG, | Replace EVAP carister
{EVAP canister vent control valve and vent control valve and
O-ring). O-ring.
Refer to “COMPONENT INSPECTION”
oh next page.
OK
h 4
CHECK COMPONENT NG> Replace vacuum cut valve.
(Vacuum cut valve).
Refer to “COMPONENT INSPECTION",
EC-492.
- _ JOK
E . . i o . .
VCH_ECK IF EVAP CANISTER IS SATU- NG} Replace EVAP caﬁ'is.ter
RATED WITH WATER. and check the following.
1. Remove EVAP canister with the EVAP 1. Check hose connections
canister-vent control valve attached. to the EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. clogging and poor con-
If it will, weigh the EVAP canister with nection.
. the vent control valve attached. 2. Check water separator.
If the weight is: Refer to “COMPONENT
More than 1.8 kg (4.0 Ib) - NG INSPECTION", EG-482.
Less than 1.8 kg (4.0 Ib) — OK If NG, repair or replace
hose or replace water
OK separator.
. ¥
CHECK COMPONENT NG Repair or replace harmess

and/or connectors or
replace EVAP control sys-
tem pressure sensor.




TROUBLE DIAGNOSIS FOR DTC P1448

CONNEGCT

Q-ring Q

VENT GONfHouv ' OFF"

WAcTwvETESTER [

Orpm
RICH
©100%
.52V

CKPS-HPM{POS)
FR 02 MNTR-B1 .
AF ALPHA-B1
THRTL POS SEN

SEF083V

. .
[Con JfonvorFIIRIEM |

‘/ 51 -63 Nm
W (0.52 - 0.64 kg-m,
BATTERY 45.1 - 55.6 in-ib)
MEC245C

AEDE

{_Ecm _ |o[connecToR]|

62
LV | !
P o 1

SEF516W

EVAP control system
pressure sensor

Evaporative Emission (EVAP) “Canister vent

COMPONENT INSPECTION

EVAP canister vent control valve
Check air passage continuity.

. Perform “VENT CONTROL/” in “ACTIVE TEST" mode.

“ Control Valve (Open) (Cont’d)

Condition Air passage contlnmty
VENT CONTROL/V between @& and ®
ON “No o+
OFF ~ Yes
OR
- Air passage confinuity
Condition between @ and
12V direct current supply between ter- No
minals (T and @
Yes

No supply

If NG or operation takes more than 1 second, clean valve using air

blower or replace as necessary.

If the portion is rusted, replace EVAP canister vent control

valve.

Make sure new O-ring is installed properly.

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 63 and ground.

Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa {0 mmHg, 0 inHg) 3.0-386
-8.3 kPa (-70 mmHg, -2.76 inHg) 04-06

CAUTION:

e Always calibrate the vacuum pump gauge when using it.
¢ Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or

over 20 kPa (150 mmHg, 5.91 inHg) of pressure.
5. I NG, replace EVAP control system pressure sensor.

EC-481
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TROUBLE DIAGNOSIS FOR DTC P1448

Blind plug

;J/@ _$ i 5

* (&) : Bottom hole (To atmosphere)
(B) : Emergency tube (From EVAP canister)
© : Iniet port {To member)

[

SEF829T

656

Evaporative Emission (EVAP) Canister Vent

Control Valve (Open) (Cont’d)
Water separator

PN

e

Check visually for insect nests in water separator air inlet.
Check visually for cracks or flaws in the appearance.

Check visually for cracks or flaws in the hose.

Check that ® and (© are not clogged by blowing air into (B with

®, and then (© plugged.

In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

EC-482



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank

and the EVAP canister. @l
The vacuum cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.

L’;ﬁ‘;“m ¢t | The vacuum cut valve bypass valve is a solenoid type valve and [/
/{/ ( ( generally remains closed. It opens only for on board diagnosis.

Vacuum cut valve .
bypass valve

The vacuum cut valve bypass valve responds to signals from the
sersasw| ECM. When the ECM sends an ON {(ground) signal, the valve is =}V
opened. The vacuum cut valve is then bypassed to apply intake
manifold vacuum to the fuel tank.

LG

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAFP control system pressure s m

' ensor EVAP .
Vacuum cut valve bypass valve service port
Refueling control vaive Ilg)_‘ ‘ FE
and refueling EVAP ®\

vapor cut valve l |
Vacuk EVAP GlL

cut valve [canister

Fuel tank

EVAP canister purge

EVAP canister
vent control \($) volume control MT
valve solenoid valve SEF323U

AT

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

FA
MONITOR ITEM CONDITION SPECIFICATION
VC/V BYPASS/Y | e Ignition switch: ON OFF
RA
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECM ground). BR
. TER-
WIRE DATA
MI\IJI\(.I)AL COLOR ITEM CONDITION (DC Voltage) ST
Vacuum cut valve bypass — — BATTERY VOLTAGE
120 | OR/G valve [Ignition switch “ON”] (11 - 14V) BS
ON BOARD DIAGNOSIS LOGIC BT
Diagnostic Trouble L Check Iterns
Code No. Malfunction is detected when ... (Possible Cause)
P14390 = An improper voltage signal is sent to ECM through | ¢ Hamess or connectors HA
0801 vacuum cut valve bypass valve. (The vacuum cut valve bypass valve circuit is
open or shorted. ) BEL
e Vacuum cut valve bypass valve
D%

EC-483 657



TROUBLE DIAGNOSIS FOR DTC P1490

CKPSsRPM (POS)

¥r MONITOR 3% NO FAIL [:]

672rpm

| RECORD

]

SEF588Q)

658

Vacuum Cut Valve Bypass Valve (Circuit)
(Cont’'d)

" DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

NOTE:

i “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 11V at idle.

B 2

4)

Turn ignition switch “ON"".

Select “DATA MONITOR” mode with CONSULT.

Start engine and wait at least 5 seconds.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-488.

OR
Start engine and wait at least 5 seconds.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE", EC-486.

OR
Start engine and wait at least 5 seconds.
Turn ignition switch “OFF", wait at least 10 seconds and
then turn “ON",
Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-486.

EC-484



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve ('Circuit)

(Cont’d)
EC-BYPS/V-01
IGNITION SWITCH
ON or START Gl
FUSE Refer to
BJI,TSCK EL-POWER. mmmm : Detectable line for DTC
&) e - Non-detectable line for TG VA
ENM
LG
e
VACUUM CUT
VAIEVE BYPASS _ €L
M
A
. D »
Bl
,_L R
E] F102
oR/G R
I ' ST
[125]
CVBV
ECM (EGCS ;
CONTROL R
MODULE)
F107
BT
Refer to last page (Foldout page).
C—l4|5]16F7 L] ' [H]A
[1e[13]1af15{16 @
BL
1] resTree]ror e [
e (na]me] s
ng|1eo| [1e1f 1224128 ] 124 GY HS.

MEC125C

EC-485 659



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum cut valve .
bypass valve

SEF533W

{

VC/V BYPASS/Y

CKPS*RPM(POS)
FR 02 MNTR-B1
A/F ALPHA-B1
THRTL POS SEN

BacTivetesTl [
OFF

MONITOR

[_oN_J[on/orr | IR

SEF088V

® ©

SEF877T]

N

HS.

DISCONNEST

™
1s.

ECM

D)

o[ connecToR |

&

120

SEF350Q

CISCONKECT

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

With CONSULT

. hd

» Without CONSULT

Go to CHECK POWER SUPPLY [E].

CHECK CIRCUIT. OK | Go to “GHECK COMPO-
1. Perform “YC/A/ BYPASS/V” in “ACTIVE *| NENT" after procedure [®.
TEST" mode.
2. Make sure that clicking sound is heard
from the vacuum cut bypass valve.
NG
E Y
CHECK POWER SUPPLY. NG [ Check the following.
1. Tum ignition switch “OFF”. |  10A fuse
2. Disconnect vacuum cut valve bypass e Harness connectors
valve harness connector. (80,
3. Turn ignition switch “ON”. o Harness for open or short
4, Check voltage between terminal @ and between vacuum cut
ground with CONSULT or tester. valve bypass valve and
Voltage: Battery voltage 10A fuse
If NG, repair harness or
OK connectors.
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”,

2. Disconnect ECM harness connector.

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

If OK, check harness for short to ground

and short to power.

OK

v

. | Check the foilowing.
"1 & Harness connectors

(eD). (w)

» Harness connectors
(58),

e Harness for open or short
between vacuum cut
valve bypass valve and
ECM

If NG, repair open circuit or

short to ground or short to

power in harness or con-
nectors.

CHECK COMPONENT

(Vacuum cut valve bypass valve).

Refer to “COMPONENT INSPECTION” cn
next page.

NG

h 4

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

660

hd

INSPECTION END

EC-486

Replace vacuum cut valve
bypass valve.




TROUBLE DIAGNOSIS FOR DTC P1490

macTvetesTHE [

VC/V BYPASSY OFF
==nzs=xs MONITOR ======

CKPS=RPM(POS) Orpm

AR 02 MNTR-81 RICH
A AF At PHA-B1 100%
= THATL POS SEN 0.52v

BIIGEE| OFF

SEF0B9V

SEF351Q

Vacuum Cut Valve Bypass Valve (Circuit)
(Cont’'d)
COMPONENT INSPECTION

Vacuum cut valve bypass valve
Check air passage continuity.

Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

Condition Air passage continuity
VC/V BYPASS/V between (® and
ON Yes
OFF No
OR
- Air passage continuity
Condition between (® and
12V direct current supply between terminals Yes
No supply No

If NG or operation takes more than 1 second, replace vacuum cut
valve bypass valve.

EC-487
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TROUBLE DIAGNOSIS FOR DTC P1491

Vacuum cut valve .
bypass valve

SEF533W

Vacuum Cut Valve Bypass Vaive

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from the
ECM. When the ECM sends an ON (ground) signal, the valve is
openad. The vacuum cut valve is then bypassed to apply intake
manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

Vacuum cut valve bypass valv

Refueling control valve
and refueling EVAP

EVAP control system pressure sensor

s

EVAP serviy

o

vapor cut valve

>
Fuel tank

EVAP canister
vent control
valve

Vacuuk

cut valve

g

EVAP
canister

EVAP canister purge
volume control
solenoid valve

SEF323L

CONSULT REFERENCE VALUE IN
Specification data are reference values.

DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

VC/V BYPASS/Y

« Ignition switch; ON

OFF

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

TER | wire CONDITION DATA
MINAL COLOR ITEM N (DC Voltage)
NO.
BATTERY VOLTAGE
120 |omug | Vacuum cutvalve bypass [Tgnition switch “ON"|
valve (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Lo Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P1491 e Vacuum cut vaive bypass valve does not operate | e Vacuum cut valve bypass valve
03N properly. e Vacuum cut valve
o Bypass hoses for clogging
e EVAP control system pressure sensor
e EVAP canister vent control valve
» Hose between fuel tank and vacuum cut valve
clogged
» Hose between vacuum cut valve and EVAP canis-
ter clogged
« EVAP canister
662 EC-488



TROUBLE DIAGNOSIS FOR DTC P1491

W vC cutv Bry P1ag1ll [}

CUT OF CONDITION

zzzz==zzz=z MONITOR —z==zzz=zas
CKPSsRPM(PCS) - §72rpm
THRTL POS SEN 0.46V
B/FUEL SCHDL 1.9msec

SEF525W)

BvC cuTvBPV P1431ll []

========== MONITOR =z==z====:
CKPS*RPM(POS) 1475rpm
THRTL POS SEN 0.7v
B/FUEL SCHDL 2.6ms

SEF091V

BvC CUT/Y BPV P1491l [

COMPLETED

SELF-DIAG RESULTS

MECO87C

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE '

CAUTION:

Always drive vehicle at a safe speed.

NOTE: ,
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test. '

TESTING CONDITION:

This test may be conducted with the drive wheels lifted in
the shop or by driving the vehicle. If a road test is
expected to be easier, it is unnecessary to lift the vehicle.
Always perform test at a temperature of 5 to 30°C (41 to

86°F).

Before performing the following procedure, confirm that
battery voltage is more than 11V at idle. '

1)

Turn ignition switch “ON”. _

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 10 seconds.
Start engine and let it idle for at least 50 seconds.

Select “VC CUT/V BP/V P1491” of “EVAPORATIVE

SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Touch “START".

When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED”. (it will take at least 30 seconds.)
CKPS-RPM (POS): 1,000 - 3,000 rpm

Vehicle speed: 30 - 120 km/h (19 - 75 MPH)

B/FUEL SCHDL: 0.7 - 4.5 msec

Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry
from step 3).

8)

Make sure that “OK" is displayed after touching “SELF-
DIAG RESULTS". If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE” on next page.

EC-489
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TROUBLE DIAGNOSIS FOR DTC P1491

EVAP canister
side

»

;}D@

SEF530Q

664

Vacuum Cut Valve Bypass Valve (Cont’d)

® 7

2)
3)
4)

5)
6)

7)
8)

OR

- OVERALL FUNCTION CHECK

Remove vacuum cut valve and vacuum cut valve
bypass valve as an assembly.

Apply vacuum to port (& and check that there is no
suction from port B.

Apply vacuum to port 8 and check that there is suction
from port (.

Blow air in port (B and check that there is a resistance
to flow out of port &B.

Supply battery voltage to the terminal.

Blow air in port ® and check that air flows freely out of
port ®.

Blow @a)lir in port (B} and check that air flows freely out of
port (®.

If NG, go to "DIAGNOSTIC PROCEDURE” on next

page.

EC-490



TROUBLE DIAGNOSIS FOR DTC P1491

CQNHECT

WacTveTEsTH [
vey BYPAssv OFF

MONITOR

CKPSRPMIPOS)
FR 02 MNTR-B1
AFF ALPHA.B1
THRTL POS SEN

Orpm

RICH
100%
.s52v

SEFOBSY

]

EVAP canister

SEF530Q;

EVAP control system.
pressure sensor

SEF532W

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK COMPONENT.

1. Remove vacuum cut valve and vacuum
cut valve bypass valve as an assembly.

2. Apply vacuum to port (& and check that
there is no suction from port @.

3. Apply vacuum 1o port ® and check that
there is suction from port (&).

4, Blow air in port (8 and check that there

OK

is a resistance to flow out of port @,
5. Select “VC/V BYPASS/V” in
“ACTIVE TEST™ mode with
OR
@ 5. Supply battery voltage to the ter-
minal,
flows freely out of port (®.
7. Blow air in port (8) and check that air
flows freely out of port .

CONSULT and touch “ON™.
8. Blow air in port- (& and check that air
NG

v

Check the following.

”|  EVAFP purge line between

EVAP canister and fuel
tank for clogging or dis-
connection

» EVAP canister, refer to
EC-26.

e EVAP purge port of fuel
tank for clogging

If NG, repair or replace.

oK

Y

Go to [8] “CHECK COM-
PONENT (EVAP control
system pressure sensor)”
below.

Check bypass hoses for clogging.

NG

h 4

Repair or replace hoses.

OK

B I

CHECK COMPONENT

(Vacuum cut valve, vacuum cut valve
bypass valve). .

Refer to “COMPONENT INSPECTION” on

NG

Replace malfunctioning
parts.

nexi page.
CK
B

CHECK COMPONENT

(EVAP control system pressure sensor).

1. Check for disconnection of hose con-
nected to the sensor.

2. Check sensor hamess connector for
water.
Water should not exist.
If OK, go to the following step.

3. Check EVAP control system pressure
Sensor.

Refer to “COMPONENT INSPECTION”,

EC-362.

NG

OK

Y

h A

Repair or replace harness,
connectors and/or replace
EVAP controi system pres-
sure sensor.

CHECK COMPONENT

(EVAP canister vent control valve).
Refer to “COMPCONENT INSPECTION”,
EC-481.

NG

OK

Y

INSPECTION END

EC-491

A

Repair or replace EVAP
canister vent control valve.
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TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (Cont'd)
COMPONENT INSPECTION

Vacuum cut valve bypass vaive

CONMNECT

wienerest® U | check air passage continuity.
VAV BYPASSA/ OFF —
====== MONITOR ====== Perform ”VCN BYPASSN” In “ACTIVE TES‘T‘” mOde
CKPSRPM(PDS) Brpm
FR 02 MNTR-81 RICH
AF ALPHA-B1 100% § ' . f
| THRTLPOSSEN 052y Condition Alr passage continuity
VC/V BYPASS/V between (& and
ON Yes
OFF No
SEF089Y
_ CR
e Air passage continuity
Condition between @ and
12V direct current supply between terminals Yes
No supply No

If NG or operation takes more than 1 second, replace vacuum cut
valve bypass valve.

SEF351Q

Vacuum cut valve Vacuum cut valve

Check vacuum cut valve as follows:

Plug port © and (D with fingers. )
Apply vacuum to port ® and check that there is no suction
from port (8. ‘

Apply@ vacuum to port B and check that there is suction from
port (8.

Blow air in port & and check that there is a resistance to flow
out of port .

Open port © and ©.

Blow air in port & check that air flows freely out of port .
Blow air in port (B check that air flows freely out of port (D).

if NG, replace vacuum cut vaive.

EVAP canister
side

SEF379Q

oNeG A~ W N

666 EC-492



TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch

COMPONENT DESCRIPTION
When the gear position is in “P” (A/T models only) or “N”, park/neutral position (PNP) switch is “ON”. ECM
detects the position because the continuity of the line (the “ON” signal) exists.

For A/T models, the PNP switch assembly also includes a transmission range switch to detect selector iever

position.

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

MONITOR ITEM COMNDITION SPECIFICATION
Shift levar: “P” or “N" ON
P/N POSI SW o Ignition switch: ON
Except above - OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and @ (ECM ground).
TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[lgnition switch "ONﬂ
GwW ' o ——
(MIT ': Gear positicn is “Neutral position” (M/T mod- Approximately OV
models} . els).
27 | mrig PNP switch Gear position is “N” of “P" (A/T models).
(AT [ignition switch “ON"]
moedels) Approximately 8V

Except the above gear position

ON BOARD DIAGNOSIS LOGIC

Diagnostic
L Check ltems
Trouble Code Malfunction is detected when .... (Possible Cause)
No.
PO705 o The signal of the park/neutral position switch is not e Harmess or connectors
1003 changed in the process cf engine starting and driving. a. The PNP switch circuit is open or shorted.

b. The circuit between ECM and TCM (Transmission
Control Module) is open or shorted.
e PNP switch
e TCM (Transmission Control Module) {A/T models)

EC-493
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TROUBLE DIAGNOSIS FOR DTC P1 706

W PARK/MNEUT POSI SWCKT Bl
SHIFT

out oF N/P -RanGE
THEN

TOUCH START

START |

SEF962N

[ next ||

sk MONITOR ¥ NOFAIL []
START SIGNAL OFF
CLSD THUP SW ON

P/N POSI SW ON

RECORD

SEF0986T

HS.

ECM |0| CONNECTOR”

o o |

SEF527W|

668

Park/Neutral Position (PNP) Switch (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 10 seconds before conducting
the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 9V at idle.
1) Turn ignition switch "ON”.
2) Perform “PARK/NEUT POSI SW CKT” in “FUNCTION
TEST” mode with CONSULT.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-496,

497.
If OK, go to following step.
CR -
2) Select “P/N POSI SW” in “DATA MONITOR” mode with
CONSULT. _
Check the “P/N POSI SW” signal in the following con-
ditions.
Condition (Gear position) Known good signal
“P” (A/T only) and “N" pasition ON
Except the above position OFF

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-496,
497,
If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT.
4) Start engine and warm it up to normal operating tem-
perature.
5) Maintain the following conditions for at least 50 con-
secutive secands.
CKPS-RPM (POS}): 1,800 - 2,600 (M/T)
1,600 - 2,400 (A/T)
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 1 - 5 msec
VHCL SPEED SE: 70 - 100 km/h (43 - 62 MPH)
Selector lever: Suitable position

OR

OVERALL FUNCTION CHECK
This procedure can be used for checking the overall function of the
park/neutral position switch circuit. During this check, a DTC might
not be confirmed.

1) Turn ignition switch “ON”.

2) Check voltage between ECM terminal @ and body

ground in the following conditions.

Condition (Gear position}

Voltage (V) {(Known good data)

“P” (A/T only) and “N” position

Approx. 0

Except the above position

Approx. 5

EC-494



TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch (C'ont’d)
E_C—PNP/SW-01

(GNITION SWITCH
ECM ON or START
==
NEUT FUSE
104 |BLOCK Refer to
[L27]] W/B) EL-POWER.
. ; €D,
&)

NEUTRAL

OTHEHS— T

I_I%I_l

B

G —
s : Detectable line for DTC
s : Non-dietectable iine for DTC

G @:NT models
@: M/T models
<R {AY
i ow >
+ G
51
PARK/NEUTRAL
Ewren 1 PARK/NEUTRAL
i

s+

o
X

\’I ~
—y-

e
T
=
=
{=

R/G FiG YiL P/B  PUW
R/G YiL PR PUW

5l

|
B

B B
[ | RA-SW N-SW D-SW 2-8W 1-SW |1om
@ (TRANSMISSION
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. B 1 | MODULE)
Fig Fi9
Refer to last page {Foldout page).
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TROUBL.E DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch (Cont’d)

DIAGNOSTIC PROCEDURE

PNP switch (M/T models)

INSPECTION START

}

DISCDNNECT

g
@%
L@.n

SEFB52P

CHECK GROUND CIRCUIT.

1. Disconnect PNP switch harness con-
nector.

2. Check harness continuity between ter-
minal @ and body ground.
Continuity should exist.

It OK, check harness for short to
ground and short to power. -

NG

OK

E A\

Repair open circuit, short to

"| ground or short to power in

harness connectors.

HS.

—

[_ecmJo]connector]|

B mSCDNNEC'T
m DISCONNECT

2————-.
3[4/

I@

J

SEF528W

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

If OK, check harness for short to
ground and short to power.

NG

Repair open circuit, short to

| ground or shert to powet in

harness connectors.

¥

670

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-118,

'

INSPECTION END

EC-496

OK
Y
CHECK COMPONENT NG | Replace PNP switch.
(PNP switch). >
Refer to MT section.
OK




TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch (Cont’d)

DIAGNOSTIC PROCEDURE

PNP switch (A/T models)

INSPECTION START

\ 4

CHECK POWER SUPPLY.

1. Disconnect PNP switch harness con-
nector.

2. Turn ignition switch “ON’.

3. Chack voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

Chack the following.

OK

*| & Harness connectors

G}

» 10A fuse

e Harness for open or short
between PNP switch and
fuse

If NG, repair harnéss or

connectors.

%EEp
@ O
(&) !
SEF400Q
B — g s
V.l -

o

[Q]

[_vom[ofconnecron]] em

=

[5]4

SEF534W
DISCONNECT & oy ey
& AER
I Ecm  |o|connecTonlf 224
27
SEF529W

CHECK OUTPUT SIGNAL CIRCUIT-.

1. Disconnect TCM (Transmission Control
Module) hamess connector.

2. Check haress continuity between TCM
(Transmission Control Module) terminal
@ and lerminals @ , & .

Continuity should exist.
It OK, check harness for short to ground
and short to power.

NG

Repair open circuit, short to

[OK

¥ ground or short to power in

harmess connectors.

CHECK OUTPUT SIGNAL CIRCUITHI.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal @ and terminais @, ® .
Continuity should exist.

If OK, check hamess for short to ground
and short to power,

NG

b4

Eepair open circuit, short to

OK

Y

ground or short to power in
harness connectors.

CHECK COMPONENT
{PNP switch).
Refer to AT _section.

NG

OK
¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1186.

v

INSPECTION END

EC-497

Replace PNP switch,

A
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TROUBLE DIAGNOSIS FOR ABS/TCS C/U SIGNAL

After glove box is removed \—JJ

SEFB41T)|

ABS/TCS Control Unit

The malfunction information refated to ABS/TCS control unit is
transferred through the line (LAN) from ABS/TCS control unit to
ECM.

Be sure to erase the malfunction information such as DTC not
only for ABS/TCS control unit but also for ECM after the ABS/
TCS related repair.

Freeze frame data is not stored in the ECM for the ABS/TCS control unit. The MIL will not iight up for

ABS/TCS control unit.

ECM TERMINALS AND REFERENCE VALUE

J!ii WIRE NDITION DATA
Ll coLor ITEM CONDIT (DG vollage)
NO.
imation i Engine is running.
a8 WL A/T communication line L | Approximately 2V
{LAN) Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble S Check ltems
Code No. Malfunction is detected when | (Possible Cause)
— A} ECM receives incorrect voltage from ABS/TCS con- | e ABS/TCS control unit
0107 trol unit continuously. e TCS related parts (Refer to BR section.)
— B) TCS operation (Fuel cut) continues for an abnor-
0207 malty long time.

*: SAE J2012 number is not applicable

¥r MONITOR ¥ NO FAIL ]
CKPSSRPM (POS)  672pm

[ RECORD |

SEF588Q

672

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

Procedure for malfunction A (DTC: 0107}

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.
1)} Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and let it idle for at least 3 seconds.
4) if malfunction is detected, go to “DIAGNOSTIC PRO-
CEDURE” of “TROUBLE DIAGNOSIS FCR ECM —
ABSTCS CCMM NG(;, EC-503.
R
@ 1} Start engine and let it idle for at least 3 seconds.
2) Tum ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”. ) ]
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
4) if DTC is detected, go to “DIAGNOSTIC PROCE-
DURE” of “TROUBLE DIAGNOSIS FOR ECM —
ABSTCS COMM NG”, EC-503.

EC-498




TROUBLE DIAGNOSIS FOR ABS/TCS C/U SIGNAL

ABS/TCS Control Unit (Cont’d)
DTC erasing procedure for ABS/TCS related repair
Erase DTC code by following procedure:
1) Turn ignition switch “OFF” and then turn it “ON”,
=/ 2) Connect CONSULT and select “ABS".
3) Select “ABS” and touch “SELF-DIAG RESULTS". @l
4) Touch “ERASE".
5) Touch “BACK” then erase malfunction code which has
been stored in the TCM or ECM. A

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of ABS/TCS con- [Ej
trof unit. During this check, a DTC might not be confirmed.

Procedure for malfunction B (DTC: 0207) LG

1) Lift up driving wheels.
2} Start engine and warm it up to normal operating temperature. EC
3) Place TCS OFF switch in “ON” position.

4} Drive vehicle with “D” position (OD “ON" or “OFF”) and check

engine running conditions as follows. EE
Engine speed (“D" position) Engine running condition
ldle Normal GL
More than 1,600 rpm Rough

5) If NG, go to “DIAGNOSTIC PROCEDURE" on next page. (T
DTC erasing procedure for ABS/TCS related repair AT
Erase DTC code by following procedure:
1) Turn ignition switch “OFF” and then turn it “ON".
=/ 2) Connect CONSULT and select “ABS”. ' BA
3) Select “ABS” and touch “SELF-DIAG RESULTS”.
4) Touch “ERASE”.

5) Touch “BACK” then erase malfunction code which has A
been stored in the TCM or ECM.

BR
ST
RS
BT
HA

EL
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TROUBLE DIAGNOSIS FOR ABS/TCS C/U SIGNAL

674

ABS/TCS Control Unit (Cont’d)

DIAGNOSTIC PROCEDURE

- If the trouble is duplicated after “Procedure for malfunction
A”, perform “Procedure A”. If the trouble is duplicated after

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

Procedure A

Go to “SELF-DIAGNOSIS PROCEDURE” of “TROUBLE DIAG-

NOSES” in BR section.

Procedure B

INSPECTION START

'

CHECK DRIVING CONDITION.

1. Ask a customer if he or she has driven
the vehicle under abnormal condition
such as:

o driving with front wheels slipping for a
long time.

e driving with front wheels lifted up for a
long time.

No

Yes

L 2

INSPECTION END {NO FAILURE)

EC-500

hd

Go to “Diagnostic Proce-
dure 23 (Poor accelera-
tion)” of "TROUBLE DIAG-
NOSES FOR SYMPTOMS”
in BR section.




TROUBLE DIAGNOSIS FOR ECM — ABS/TCS COMM NG

ABS/TCS Communication Line

This circuit line is used ta control the smooth engine operation of
ABS/TCS during the TCS operation. Pulse signals are exchanged

between ECM and ABS/TCS control unit.

Be sure to erase the malfunction information such as DTC not
only in ABS/TCS control unit but also ECM after the ABS/TCS
related repair. Refer to BR section (Self-diagnosis for ABS/

TCS control unit, “HOW TO ERASE SELF DIAGNOSTIC

RESULTS”)
Freeze frame data is not stored in the ECM for the ABS/TCS communication line. The MIL will not light
up for the ABS /TCS communication line.
ECM TERMINALS AND REFERENCE VALUE
TER-
WIRE DATA
MrL%AL COLOR ITEM CONDITION (DC voltage)
ication I Engine ts running.
68 WIL A/T communication line l ]_ ] Approximately 2V
(LAN) Idle speed '
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when ... PChgglk Igams; e)
Code No. {Possible Cau
- » ECM receives incorrect voitage from ABS/TCS control | e Hamess or connectors
0404 unit continuously. {The communication line circuit between ECM and

ABS/TCS control unit is open or shorted.)
e ABS/TCS control unit
e Dead (Weak) battery

* SAE J2012 number is not applicable.

® 2

3)

RECORD |

DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR  ¥r No FaiL [] PROCEDURE
CKPS+RPM (POS)  672rpm TESTING CONDITION:

Turn ignition switch “ON",

Select “DATA MONITOR” mode with CONSULT.

Start engine and let it idle for at least 3 seconds.

If malfunction is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-508.

SEF5880)

w1
®

OR
Start engine and let it idle for at least 3 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON™.
Perform “Diagnostic Test Mode |l (Seif-diagnostic
results)” with ECM.
if DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-503.

EC-501

@l

A
ER
LG

Fie

FA
A

BR

Before performing the following procedure, confirm that bat- ST
tery voltage is more than 10.5V at idle.

RS

HA

EL

12X

675



TROUBLE DIAGNOSIS FOR ECM — ABS/TCS COMM NG

ABS/TCS Communication Line (Cont’d)

ABS/TCS mmm : Dotectable line for DTG
Sg#THOL —  Non-detectable line for DTC
LAN
L]
WL
E13
F36
WIL
WiL
Ir5]l
LAN
ECM

CEAED
Epe
J———Al
fo1 e[ s [r0e] [ros s o roe 55]65
wd[ o ne] [na]na]ns]ne O 23] 50]51] 52 53] 68] 69 70] 71]
17| 8] e i) [1or]rzefuasfren Eﬂﬂa@mm ..- Gy LA
71]78[79

|56]57[58]59[60]61 62 6364 |65 166]6768]60 70 71 ?2 73[74]75]7e]r7[7a]70]8o[e1]ee]s3] 5
| 29 | 3031 ] 32 ] 33 | 34 {|35]36]a7]38]3a]40]41]42]43]42 7148] 49 { 50| 51052 |53 [54 [56 ] [(Ene '
IREERNEEG ||7|8]9[10]11|12|13]14|15i1s|17he|19|20|21| 2 (|23 J24 J2s fios [[e7 [ 28} | B T.5.

MEC523C

676 EC-502



TROUBLE DIAGNOSIS FOR ECM — ABS/TCS COMM NG

LR

N
Glove box./\

connector SEF268P

ABS/TCS Communication Line (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

After glove box is removed

SEF641T

v

|_(.3HE(.‘.K INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector
and ABS/TCS control unit harness ¢on-
nector,

3. Check harness continuity betwesn ECM
terminal @ and ABS/TCS control uni
terminal @.

Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG

Y

Check the following.

e Hamess connectors
GD}

« Check harness for open
or short between ECM
and ABS/TCS control
unit.

If NG, repair open circuit or

short to ground or short to

power in harness or con-
nectors.

lOK

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

A

INSPECTION END

ABS/TCS

ol B [ GONT o] connEcToR]|
H.S. m 47
[ _ecm  [ofconnecTor]|

B8 DISCONNECT

%)

[Q]

SEF574W

EC-503

(6]

A

EM

LG

FE

CL

AT

AT

FA

A

BR

8T

RS

BT

A

EL

677



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat
SYSTEM DESCRIPTION

Vehicle speed sensor

Vehicle speed

A 4

Engine coolant temperature ECM o Cooling fan

Engine coolant temperature sensor
relay(s)

Y

Air conditioner switch Air conditioner “ON” signal .

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature and air
conditioner ON signal. The control system has 3-step control [HIGH/LOW/OFF].

Operation

Air conditioner switch is "OFF”". Air conditio
e e %
£ 105 (221) Z& 105 (221) EEEREE
28 / g9 []: Cooling fans do
£ 100 (212) / E 100 (212) not operate.
= 95 (203) = 95 (203) 77773 Cocling fans operate
3 % at “Low” speed.
3 8 .
@ | | @ : Cooling fans operate
£ 20 80 g at “High" speed.
& (12)  (s0) ki

Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
SEFG52T

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

TER-
WIRE DATA
MILNOAL COLOR ITEM CONDITION (DC voltage)
|Engine is running.] BATTERY VOLTAGE
. . . 1- 14V
13 LG Cooling fan relay (High) Cooling fan is not operating. ! )
14 LG/R Cooling fan refay {Low} |Engme s running.]
0-1V
Cooling fan is operating.

678 EC-504



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

ON BOARD DIAGNOSIS LOGIC
If the cooling fan or another component in the cooling system malfunctions, the engine coolant temperature

will rise,

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is

indicated. » Gif
Diagnostic troubie L Check ltems
code No. | Malfunction is detected whgn (Possible Cause) A
OVERHEAT e Engine coolant reaches an abnormally high tempera- | e Harness or connectors
0208 ture. (The cooling fan circuit is open or shorted.)
e Cooling fan =M
» Radiator hose
e Radiator
» Radiator cap LG
e Watar pump
¢ Thermostat
For more information, refer to “MAIN 12 EC
CAUSES OF OVERHEATING”, (EC-515).
CAUTION:
FE

When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA

section (“Changing Engine Coolant”, “ENGINE MAINTENANCE ). Also, replace the engine oil.
a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like pour- el
ing coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA section
(“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS").
b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

EC-505

MT

AT

[E4,

679



TROUBLE DIAGNOSIS FOR OVERHEAT

MAX,
IOK
MIN.

AEC640

BACTVETEST M [ ]
coounag Fan OFF
= = == MCNITOR == = =

COCLAN TEMP/S 8s°C

E@iﬁm

MEF314F

Cooling fan
e=/

oo o
|

A=y -
@) i,
SEC163BA

/— Cooling fan
9—p, Engine coolant

temperature sensor
A\ harness connector

ﬁjﬁm@

15041 resistor

MEC475B

680

Overheat (Cont’d)
OVERALL FUNCTION CHECK

WARNING:

Never remove the radiator cap when the engine is hot. Serious

burns could be caused by high pressure fluid escaping from

the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by

turning it a quarter turn to allow built-up pressure to escape.

Then turn the cap all the way off.

1} Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level,

If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “DIAG-
NOSTIC PROCEDURE”, EC-508.

2) Confirm whether customer filled the coolant or not. If customer
filled the coolant, skip the following steps and go to “DIAG-
NOSTIC PROCEDURE”, EC-509.

3) Turn ignition switch “ON",
4} Perform “COOLING FAN" in “ACTIVE TEST” mode
with CONSULT (LOW speed and HI speed).
5) If NG, go to “DIAGNOSTIC PROCEDURE”, EG-509.
OR

@ 3) Start engine.
Be careful not to overheat engine.
4) Set temperature control lever to full cold position.
5) Turn air conditioner switch “ON”.
6) Turn blower fan switch “ON”.
7) Run engine at idle for a few minutes with air conditioner
operating.
Be careful not to overheat engine.
8) Make sure that cooling fan operates at low speed.
9) Turn ignition switch “OFF”.
10} Turn air conditioner switch and blower fan switch
“OFF”,
11) Disconnect engine coolant temperature sensor harmess
connector.
12) Connect 150 resistor to engine coolant temperature
sensor harness connector.
13) Restart engine and make sure that cooling fan operates
at higher speed than low speed.
Be careful not to overheat engine.
14) If NG, go to “DIAGNOSTIC PROCEDURE", EC-509.

EC-506



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont'd)

N TA arrery || EC-COOL/F-01
ar
|FUSE | mmmem : Detectable line for DTG
10A |BLOCK % Refer to EL-POWER. e : NoD-gi8tactabie line for DTC
(J/B) @l
WL
16L
Y - _ _ MA
I - R
@ mu— GN*} "
GIY
BN gooune e

WiL
=l
o [Ean
&
JOINT
L5} CONNECTOR-1
I I} W/E e—— /D
w/B B[4 I} W/E e—W/E @
JOINT
CONNECTOR-3

1}LG — LG MT
S s B D ——
& i
LG

> Next page

LG/R LG
&2
LG/R LG FA
=]l
OFF| TRIPLE-
\a |PRESSURE
SWITCH
o;‘ _
Lz ] BR
LG/R LG i
[ [FE ®: &T
RFRL RFRH i - I
ECM B B
2 A RS
E &
Refer to last page (Foldout page).
— BT
I A n 57 3
e pHHUED e EXAOE BRAED
22| TGy 3 R 3 k1 E7
HA
EL
101 1028 105|104 | 105]108] 107 ] 108
108 110] i J 12| [maf e 5] 6 10X
17| na] ez [1at]rez]ees]res

MEC514C

EC-507 681



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

BATTERY EC-COOL/F-02

. - Detectable fine for DTC
m—: Non-detectable line for DTC

30A Refer to EL-POWER.

JOINT
CONNECTOR-2
E19)

COOLING JEal T cooung
5 on |Fan Py 3
o ol [ J
(F56)
L2 (Ls]| A

L2 el Lzl
Preceding page 4 L._I L._, L-_]

|
y |COOLING
MOTOR-2

LO HI

{+) (+) |COOLING
m'JNron 1

HI LO )

o :

B B
= &
E30
0 r v 5
Thlew A @ B E@. @
21212 "w \al4/ Y GY 36| BR BR
MECH27C

682 EC-508



TROUBLE DIAGNOSIS FOR OVERHEAT

=N

o7

relay-3

relay-2

2 Cooling fan
relay-1
Caaling fan’

Y

SEF590P

Overheat (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

B COCLING FAN CIRCUIT
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS 7

[ next ][ NO ][ YES

MEF311F

v

CHECK COOLING FAN LOW SPEED
OPERATION.
1. Disconnect cooling fan relay-2 and cool-

ing fan relay-3.

2. Turn ignition switch “ON”.
3. Perform “COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

NG

Turn ignition switch “ON".
Perform “COOLING FAN” in
“ACTIVE TEST” mode with
CONSULT.

® :

coouing Fan OFF
=== MONITOR = = =

COOLAN TEMF/S 88°C

m

BmACTIVETESTR [

|_HI

M
oW IeEa

MEF313F

OR

@ 2. Start engine. _

3. Set temperature lever at full cold
positicn.

4. Turn air conditioner switch “ON".

5. Tumn blower fan switch “ON",

6. Run engine at idle for a few min-
utes with air conditioner operat-
ing.

7. Make sure that cooling fan oper-

ates at low speed.

Caoling fan
= /'
7

¢0K
®

EC-509

Y

Check cooling fan low
speed control circuit,

(Go to | PROCEDURE A})

A

E

LG

FE

CL

M

&I

1A

EL

683



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

NG

i Trow e

MEF3t4F

Coaling fan
Engine coolant

B @
M COOLING FAN CIRCUIT B l
DOES B
CHECK COOLING FAN HIGH SPEED
COOLING FAN OPERATION.
1. Turn ignition switch “OFF”.
ROTATE AND STOP 2. Reconnect cooling fan relay-2 and cool-
ing fan relay-3. ]
EVERY 3 SECONDS ? 3. Disconnect cooling fan refay-1.
5. Perform “COOLING FAN CIR
5. Perform * -
[ e || NO_J{ YES MEFs11F CUIT” in “FUNCTION TEST"
mode with CONSULT.
'}'j OR
8 ACTIVE TEST R [:] D 4. Turn ignition switch “ON".
' 5. Perform “COOLING FAN” in
cooune Fan OFF “ACTIVE TEST" mode with
= = = MONITOR === CON.SULTOR
4. Turn air conditioner switch and
COOLAN TEMF/S g8ec @ blower fan switch “OFF”.
5. Disconnect engine coolant tem-
perature sensor harngss connec-
tor.

6. Connect 150Q resistor to engine
coolant temperature sensor has-
ness connector.

7. Restart enging and make sure
that cooling fan operates at
higher speed than low speed.

temperaiura sensor
harness connector

OK

. | Check cooling fan high
"| speed control circuit.

(Go to| PROCEDURE BJ)

€

15042 resistor
MEC4758)
Cooling fan Cooling fan
relay-2 relay-3

DSCONNECT

AE HAE AT
N i

CHECK HARNESS CONTINUITY
BETWEEN COOLING FAN RELAYS-2, 3
AND GROUND.

1. Turn ignition switch “OFF”,

2. Disconnect cooling fan relays-2, 3.

3. Disconnect triple-pressure switch har-
ness connector.

4. Check harmess continuity between termi-
nal @ and terminal @, terminal @ and
body ground.

Continuity should exist.
If OK, check harness for short to ground
and short to power.

NG

¥

Check the following.

« Joint connector-3

e Harness for open or short
between cooling fan
relays-2, 3 and triple-
pressure switch

* Marness for open or short
between triple-pressure
switch and bedy ground

If NG, repair open circuit,

short to ground or short to

power in harness connec-

tors.

lOK

CHECK COMPONENT

(Triple-pressure switch).

Refer te HA section (“Electrical Compo-
nents Inspection”, “TROUEBLE DIAG-
NOSES"}.

&

MEC4788B

684

NG

Y

¥ OK

(Go to EC-514.)

EC-510

Replace triple-pressure
switch.




TROUBLE DIAGNOSIS FOR OVERHEAT

DISCONNECT

&

k<2

3 ———,
15.

SEF?77P)

AN RIS A
Cooling fan motor =2~
}ness connec(tor-2 /

SEF506P

& DISCOMNECT ‘& DISCONNECT & DISCONNECT
A€ A€ A€

= ]

3] ]2 dt
Bon B
Cooling fan | Cooling fan
motor-2 motor-1
SEF778P
DISCOMNEST DISCONNECT
A€ A€
Cooling fan @ Cooling fan
motor-1 4 2/ motor-2
(&) ..
SEF779P)
Ewﬁ & DISCONNEGT
€ A€
[ ecw |9 CONNECTOR| 3]
(215

ol

SEF780P|

Overheat (Cont’d)

PROCEDURE A

INSPECTION START

D i
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". > « 10A fuse
2. Disconnect cooling fan relay-1. # 30A fusible links
3. Turn ignition switch “ON"", e Hamness for open or short
4. Check voltage between terminals @, @ between cooling fan
and ground with CONSULT or tester. relay-1 and fuse
Voltage: Battery voltage » Harness for open or short
OK between cooling fan
relay-1 and battery
If NG, repair harness or
connectors.
CHECK GROUND CIRCUIT, NG [ Check the following.

1. Turn ignition switch “OFF™".

2. Disconnect cooling fan motor-1 harness
connector and cooling fan motor-2 har-
ness corinector.

3. Check hamess continuity between

terminal & and terminal () .

Continuity should exist,

If OK, check harness for short.

Check hamess continuity between

terminal @ and body ground.

Continuity should exist.

If OK, check harness for short to

B -

ground and short to power.

OK

Y

e
| » Joint connector-1

e Harness for open or short
between coaling fan
relay-1 and cooling fan
motors

If NG, repair open circui,

short to ground or short to

power in harness connec-
tors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM hamess connector.

2. Check hamass continuity between ECM
terminal 33 and terminal (2.
Continuity should exist.
It OK, check harness for short to ground
and short to power.

NG

Check the following.

oK

A 4

b
"| & Harness connectors

@D ED

» Harness for open or short
between cooling fan
relay-1 and ECM

if NG, repair open circuit,

short to ground or short to

power in harness connec-
tors.

CHECK COMPONENT
(Cocling fan relay-1).
Refer to “COMPONENT INSPECTION”,

NG

EC-518,
l oK
©

EC-511

Y

Replace cooling fan relay.

A

EM

MT

AT

A

BR

RS

BT

(A

EL

685



TROUBLE DIAGNOSIS FOR OVERHEAT

 Qverheat (Cont’d)
©

|

CHECK COMPONENT
{Cooling fan motors).
Fefer to “COMPONENT INSPECTION”,

NG

EC-5186.
lOK

Perform “TROUBLE DIAGNOS!S FOR
INTERMITTENT INCIDENT”, EC-118.

Y

INSPECTION END

IR

Battery

Cooling fan
relay-3

R o
F-u—”\CooIing fan
//J relay-1

Cooling fan”
relay-2 7/

SEFB90P

(=)
”

PROCEDURE B

INSPECTION START

Y

¥

Aeplace cooling fan motors.

A€
(673
7

G

Cooling fan
relay-2
16]a
[7[5]
[2] 1
Cooling fan
relay-3

N

SEF781P|

CHECK POWER SUPPLY.

1. Turn ignition switch “CFF".

2. Disconnect cooling fan relay-2 and cool-
ing fan retay-3.

3. Turn ignition switch “ON".

4. Check voltage between cooling fan
relay-3 terminals (D, @ and ground, and
between cooling fan relay-2 terminals
@, @ and ground with CONSULT or
tester.

Voltage: Battery voltage

NG

686

lOK

®

EC-512

Check the foliowing.

> o Joint connector-2

» 30A fusible links

« Harness for open or short
between cooling fan
relay-2, 3 and fuse

o Harness for open or short
between cooling fan
relay-2, 3 and battery

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR OVERHEAT

CISCONNECT

DISCONNECT
Gé__}l Cooling .

&

Cooling fan
motor-1
harness
connector

&

SEF782PA

msouwecr . DISCONNECT
Cooling

6 fan

7 5 relay-3 .
]2

3[4/

‘ Cooling fan

motor-2
harness
cennector

[Q]

1

[0

j 8

SEF783PA

=g DISCONNELT TV R
A[n|
S L3

|___Ecn IOICDNNEGTDR—]

(&

SEF125P

Overheat (Cont’d)
®

l

CHECK GROUND CIRCUIT. -

1. Turn ignition switch “OFF".

2. Disconnect cooling fan motor-1 harmess
connector and cooling fan motor-2 har-
ness connector.

4. Check harness continuity between
terminal ® and terminal @ ,
terminal ® and terminal 3,
terminal () and body ground.
Continuity should exist.

If OK, check harness for short.

Check harmness continuity between

terminal & and terminal @,

terminal & and terminal @,
terminal @ and body ground.

Continuity should exist.

If OK, check harness for short to

M s

NG_ Repair open circuit, short to
ground or short to power in G
harness connectors.
RA
(Bt
LG

ground and short to power. EiE
oK
CHECK OUTPUT SIGNAL CIRCUIT. NG_ Check the foitowing. CL.
1. Disconnect ECM harmness connector. | & Harness connectors
2. Check harness continuity between ECM (Fr),
terminal @ and terminal @ . e Joint connector-3 il
Continuity should exist.
If OK, check harness for short to ground » Harness for open or shor
and short to power. between cooling fan AT
relay-2, 3 and ECM
OK If NG, repair open circuit,
short to ground or short to EA
power in harness connec- &
tors.
CHECK COMPONENT NG | Replace cooling fan relays.
(Cooling fan relay-2, 3). '
Refer to “COMPONENT INSPECTION”, ER
EC-516.
1 OK
g 1
CHECK COMPONENTS NG [Feplace cooling fan motors, | ST
(Cooling fan motors). "
Refer to “COMPONENT INSPECTION",
EC-516. RS
lOK
Perform “TROUBLE DIAGNOSIS FOR BT
INTERMITTENT INCIDENT”, EC-118.
INSPECTION END
EL
B2
687

EC-513



TROUBLE DIAGNOSIS FOR OVERHEAT

EG17850301
(J33984-A)

Hose adapter

Overheat (Cont’d)

SLC755A

S1.C343

'

CHECK COOLING SYSTEM FOR LEAK. | NG [ Check the following for

Apply pressure to the cooling system with "1 leak.

a tester, and check if the pressure drops. e Hose

Testing pressure: e Radiator
157 kPa (1.6 kg/fcm?, 23 psi) e Water pump _

Pressure should not drop. (Refer to “Water Pump” in

CAUTION: LC section.)

Higher than the specified pressure may

cause radiator damage.

OK

v

CHECK RADIATOR CAP. NG [ meplace radiator cap.

Apply pressure to cap with a tester. "

Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kg/em?, 11 - 14
psi) _
OK
¥
CHECK THERMOSTAT. NG ['Replace thermostat.

1. Check valve seating condition at normal
room temperatures.
It should seat tightly.
2. Check valve opening temperature and
maximum valve lift.
Valve opening temperature:
76.5°C (170°F) [standard]
Maximum valve lift:
10 mm/90°C
(0.39 inf194°F)
3. Check if valve is closed at 5°G (9°F)
below valve opening temperature.
For details, refer to “Thermostat” in LC

section.
i OK

688

Check engine coolant temperature sensor.
Refer to “COMPONENT INSPECTION”,
EC-149.

NG

oK

b

If the cause can not be isolated, go to
“MAIN 12 CAUSES OF
OVERHEATING”, EC-515.

v

INSPECTION END

Perform FINAL CHECK by the following procedure after repair

is completed.

1. Warm up engine. Run the vehicle at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high

Replace engine coclant
temperature sensor.

temperature, another part may be malfunctioning.

2. Stop vehicle and iet engine idle. Check the intake and exhaust
systems for leaks by listening for noise or visually inspecting

the components.

3. Allow engine to cool and visually check for oil and coolant

leaks. Then, perform “OVERALL FUNCTION CHECK".

EC-514
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Overheat (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Standard Reference page
OFF 1 » Blocked radiator * Visual No blocking —
» Blocked condenser
o Blocked radiator grilie
e Blocked bumper
2 e Coolant mixture e Coolant tester 50 - 50% coolant mixiure | See “RECOMMENDED
FLUIDS AND LUBRI-
CANTS™ in MA section
3 e Coolant level e Visual Coolant up to MAX level |See “Changing Engine
in reservoir tank and Coclant”, “ENGINE
radiator filler neck MAINTENANCE™ in MA
section
4 o Radiator cap e Pressure tester 78 - 98 kPa See “System Check”
(0.8 - 1.0 kg/em?, 11 - 14 [“ENGINE COOLING
psi) SYSTEM” in LC section
59 - 98 kPa
(0.6 - 1.0 kg/em?, 9 - 14
psi) (Limit)
ON*2 5 e Coolant leaks e Visual No leaks See “System Check”
“ENGINE COOLING
SYSTEM” in LC sectfon
ON*2 6 e Thermostat » Touch the uppsr and Both hoses should be hot | See “Thermostat” and
lower radiator hoses “Radiator’, “ENGINE
COOLING SYSTEM” in
LC section
ON™ 7 ¢ Cooling fan e CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR OVERHEAT”
(EC-504)
QFF 8 e Combustion gas leak « Color checker chemical | Negative —
tester 4 Gas analyzer
ON*? 9 e Coolant temperature s Visual Gauge less than 3/4 —
gauge whean driving
» Coolant overflow to res- | e Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section
OFF** 10 e Coolant return from res- | e Visual Should be initial level in See “ENGINE MAINTE-
ervoir tank to radiator reservoir tank NANGE” in MA section
OFF " e Cylinder head ¢ Straight gauge feeler 0.1 mm (0.004 in) Maxi- | See “Inspection”, “CYL-
gauge mum distortion {warping) { INDER HEAD” in EM
saction
12 « Cylinder block and pis- |e Visual No scuffing on cylinder See “Inspection”, "CYL-

tons

walls or piston

INDER BLOCK” in EM

section

*1: Turn the ignition switch ON.
*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.

*4; After 60 minutes of cool down time.
For more information, refer to “OVERHEATING CAUSE ANALYSIS" in LC section.

EC-515

ST

RS

BT

A

EL

DX
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TROUBLE DIAGNOSIS FOR OVERHEAT
Overheat (Cont’d)
COMPONENT INSPECTION

—n Cooling fan relay-1

__._,o . . .
% ! Check continuity between terminals 3 and & .
e ® (z(; Conditions Continuity
7
L%{W [2 3 12V direct current supply between terminals (1) Yes

= and @
No current supply No

seresar| If NG, replace relay.

Cooling fan relays-2 and -3

Check continuity between terminals @ and ®, ® and @ .
,—-—FOJ Conditions Continuity
12V direct current supply between ¥,
. es
5 N terminals T and &
—17|[5 No current supply No
6|3 - -
If NG, replace relay.
SEC2028
Cooling fan motors-1 and -2
Cooling fan motor-1 1. Disconnect cooling fan motor harness connectors.
harness connecter 2. Supply cooling fan motor terminals with battery voitage and
check operation.
Coaling fan motor-2
harness connector Terminals
Speed
ISCONNECT (@) (9)
I '
Z E@ Cooling fan Low @ @
motor-1 High @D,e 3, @
SEF5730)
Cooling fan Low @ @
motor-2 High @®,® @@

Cooling fan motor should operate.
If NG, replace cooling fan motor.

" 690 EC-516



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
IGNITION SWITCH ] EC-INJECT-01
o fTAHT s : Detectable line for OTC @H
! SOA FUSE m—— : Non-tleteciable line for DTC
BLOCK i
% (7B) Refer to EL-POWER.
; MA
)
R
EM
LG
G
LG
1 FlE
? @ @
R
|—l—| GL
3 e
R
1 W
@ o
] ] |
R R R R R R AT
=1l = =1 el =1 =1
INJECTOR INJECTOR INJECTOR INJEGTOR INJECTOR INJECTOR
Ne.1 No.3 No.5 Np.2 No.4 Ng.6
FA
L T CJ LT T3 oi
/B RY Lw RIG B/OR PUIR
él RA
2]
--------- 1 | R
|_'_}' F1d Ll_,- Ll—I BR
R/B RIY LW
I I I RIG B/OR PU/R
[i2] [ioa] [0e] [os]] I Gl 8T
INJ# 1 INJ#3 (NJ#5 INJ#2 INJ#4 TNJ#6
ECM
RS
Ef|
Refer 1o last page (Foldout page).
o e @@ @@ HA
GY B B 8 B B B
21314\ (73 EL
2 y
ooz ee| Fros]ro6ror s 12X
10981101 11| 12 i3] t141115] 116
wr{ria [ e[t et [r2fraaee
MECS515C
691



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil pulls the needle valve back and
allows fuel to flow through the injector into the intake manifold. The
amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The
ECM controls the injection pulse duration based on engine fuel
needs.

SEF596K

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

MONITOR ITEM CONDITION SPECIFICATION
3 s Engine: After warming up \dle 2.4 - 3.2 msec.
INJ PULSE-82 » Air conditioner switch: “OFF™ ' '
.................................. e Shift lever: “N”
INJ PULEE-BA1 o No-oad 2,000 rpm 1.8 - 2.8 msec.

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

TER-
WIRE DATA
MINAL | < R ITEM CONDITION (DC voltage)
NQ.
102 | AB Injector No. 1 BATTERY VOLTAGE
(11 - 14V)
104 RY Injector No. 3
) M
106 L/W Injector No. 5 ‘Engine is running.] (Warm-up condition) ABf [
1of ]+ 1~
109 | R/G Injector No. 2 Idle speed ol
111 B/CR Injector No. 4
113 | PU/R | Injector No. 6 SEF0B0V
692 EC-518



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

WmacTveTesTR [

* % % POWER BALANCE % ¥ %
MONITOR
CKPS+RPM(POS)
MAS AIR/FL SE
IACV-AAC/Y

Kl 23]4]

Lslell7]l8]

672rpm
1.53V
20 step

by
TEST

START

SEF506W

injector (Cont’d)

INSPECTION START

@)

At idle

Suitable tool

MEC703B

L

?Throttle wire
drum

P =
%\'

1nt(ge /magfo}collector
K
(s

injector sub-harness

connector i m )
B

SEF266P

& DISCONNECT
TS
Tl T ﬁ)
5[6] [/
-
D O 1
SEF322Q

'
CHECK OVERALL FUNCTION. OK_ INSPECTION END
1. Start enging. ”
2. Perform “POWER BALANCE" in
= “ACTIVE TEST” mode with
CONSULT.
3. Make sure that each circuit pro-
duces a momentary engine
speed drop.
OR
@ 2. Listen to each injector operating
sound.
Clicking noise should be
heard.
NG
E v
CHECK POWER SUPPLY. NG | Check the following.

1. Stop engina.

2. Disconnect injector harmess connectors
{left bank) and injector sub-harness con-
nector (right bank).

3. Turn ignition switch “ON”.

4. Check voltage between each terminal &
(left bank), & (right bank) and ground
with CONSULT or tester.

Voltage: Battery voltage

h 4

lOK
)

EC-519

o Harness connectors
G}

¢ Harness for open or short
between ignition switch
and injector or injector
sub-harness connector

If NG, repair harness or

conhectors.

A

EM

LG

FE

CL

M

AT

[FA

BR

ST

RS

BT

[HA
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

INTERMITTENT INCIDENT”, EC-116.

@]

T - DISCONNECT I
D @
(GED
GD)

SEF3230)

694

v

INSPECTION END

EC-520

Left bank D\SCONNECT ®
DISCONNECT
[ EcMm ]OI CONNECTOH]] .
Jo9. 11,13 'GD) CHECK OUTPUT SiGNAL CIRCUIT. NG | Check the following.
F20 1. Turn ignition switch “OFF”, | « Hamness connectors
2. Disconnect ECM harmess connector. 'GDRGE
“ 3. Check hamess continuity between the (Right bank)
@ following terminals and ECM terminals. o Harness for open or short
Left bank: between each Injector
SEF657P @ and (1), (D), (D) terminal and EGM
Right bank: If NG, repair open circuit,
Right bank ® and(®@), short to ground or short to
@ and (D), power in harness connec-
. DISCONNECT . DISCONNECT @ and tors.
Continuity should exist.
h ECM_]O] CONNECTOH| s If OK, check harness for short to ground
SRR 560N and short to power.
* i / \ OK
D]
A 4
CHECK POWER SUPPLY CIRCUIT AND | NG | Repair open circuit, short
OUTPUT SIGNAL CIRCUIT (FOR RIGHT *] to ground or short to power
J BANK). in harness connectors.
1. Remove intake manifold collector.
@ 2. Disconnect injector sub-hamess con-
nector.
— J 3. Check harness continuity between ter-
minal (& and each terminal & .
‘»‘& [Q] Continuity should exist.
A — L ) If OK, check harness for short.
™ 4. Check harness continuity between each
(C‘ﬂ terminal @ and terminals @M, & ., ® .
S Continuity should exist.
If OK, check harness for short to
D] Right bank ground and short to power.
OK
.& DISCONNECT V
15 E@ CHECK COMPONENT NG | Replace injector.
== i {Injector). "
Refer to “COMPONENT INSPECTION” on
i next page.
@i@ i OK
Perform “TROUBLE DIAGNOSIS FOR
SEF659P




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
| ) Injector (Cont’d)
COMPONENT INSPECTION

Injector
1. Disconnect injector harness connector. )
2. Check resistance bstween terminals as shown in the figure. al
Resistance: 10 - 14Q at 25°C (77°F)
If NG, replace injector.

SEF582P EM

LG

FE

CL

MY

AT

FA

RA

BR

ST

&S

BY

HA

EC-521 695



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
] EC-S/S1G-01

BATTERY
3 mm : Oetectable line for DTC
30A s ; Non-detectable line for DTC
T
W/PU
IJ‘lrﬂ
g
OFF ST
- v :
ACC ON Refer to EL-POWER.
L]
R/L
R/L
“41"‘" FUSE
BLOCK
7.5A (/B
G
1
o] _
BR/W
BRW

BRAW
[Eml
STSW
ECM
Fio1
Rafar to ast page {Feldout page).
1]2fala]5k __f6i7]8]9]10 T35
Hi2fta|14lis16{17]18]1e]zof1]22[25]24 512 Exf'

MEC516C
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B START SIGNAL CKT B }
1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.
2. TOUCH START AND
START ENGINE
IMMEDIATELY
__n~ext [ START ]
SEF191L
¥ MONITOR % NO FAIL LJ
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
| RECORD
SEF{11P|

— &b CONNELTY
|___ecn__jo{ connECToR]| . &
20

L
o !

SEF109P

DISCONNECT & DISCONNECT
HAE A€

Start Signal (Cont'd)

INSPECTICON START

l

CHECK OVERALL FUNCTION.

oK

¥

INSPECTION END

1. Turn ignition switch “ON".

2. Perform “START SIGNAL CKT”
in “FUNCTION TEST” mode with
CONSULT.

OR

1. Turn ignition switch “ON".

2. Check “START SIGNAL" in
“DATA MONITOR” mode with
CONSULT.

OFF
ON

IGN "ON”
IGN “START"

CR

1. Turn ignition switch to “START"".
2. Check voltage between ECM .
terminal @ and ground.
Voltage:
Ignition switch “START™
Battery voltage
Except above
Approximately oV

®

lNG

Check if 7.5A fuse is OK.

NG

Replace 7.5A fuse.

OK

B v

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Turn ignition switch “OFF”.

2. Disconnect ECM harneés connector and
7.5A fuse.

3. Check harness continuity between ECM
terminal @ and fuse block.
Continuity should exist.
if OK, check hamess for short to ground
and short to power.

OK

¥

Pertorm “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-118.

'

[ ecm IB[TJONNECTOR]] Fus
29
| @
SEF574Q

INSPECTION END

EC-523

Check the following.

e Harness connectors
D),

e Harness for open or short
between ECM and fuse
block

If NG, repair open circuit,

short to ground or short to

power in harness connec-
tors.

FE

cL

MT

AT

8T

RS

E)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control
SYSTEM DESCRIPTION

Crankshaft pasition sensor Engine speed

(POS)

h 4

Fuel pump relay

h 4

ECM

Ignition switch Start signal

Y

Fuel pump ON-OFF control

The ECM activates the fuel pump for several seconds after the ignition switch is turned ON to improve engine
start-up. if the ECM receives a 1° signal from the crankshaft position sensor (POS}), it knows that the engine
is rotating, and causes the pump to activate. If the 1° signal is not received when the ignition switch is ON,
the engine stalls. The ECM stops pump operation and prevents the battery from discharging, thereby improv-
ing safety. The ECM does not directly drive the fuel pump. It controls the ON/OFF fuel pump relay, which in
turn controls the fuel pump.

Condition Fuel pump operation
Ignition switch is turmed to ON. Operates for 1 second
Engine running and cranking Operates
Except as shown above Stops

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

MONITOR ITEM CONDITION SPECIFICATION
= Ignition swilch is turned to ON (Operates for 1 second) OoN
FUEL PUMP RLY « Engine running and cranking
Except as shown above OFF

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION {DC voltage)
NO.
IIgnition switch “ON”}
For 1 second after turning ignition switch “ON" 0-1V
117 | BP | Fuel pump relay |Engine Is running. |
jlgnition switch “ON"| BATTERY VOLTAGE
(11 - 14V)

1 second after turning ignition switch “ON”
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump Control (Cont’d)

ST ST | EC-F/PUMP-01

ON or START

mmal : Detectable line for OTC

’ | FUSE e . Non-detectable line for DTC
' BLOCK |Refer to EL-POWER.
10A 15A |(J/B)
(&,
] 1 A
(e i
BR BW B .
| EM
BR
LG
BR
| ' ' FE
BR BV
[ O Y oL
on |Pumve
?I] RELAY
(m8)
LR EN M
B/P B/Y
\ e
B/P FA
rlil_'- — -
B/P G (&D FUEL PUMP 20
1 r
o T QT+
I ] .
I_-_IB"’ Sy
[+7]
FPR
ECM
RS
3] BT
1 Z][3[=]4]5]6]7
|251| 891011|1213141516@
=] L GY
HA
=
103|104 105|108 107 108 15213 EL
1t 2] [a]wa] s [ 1s .IEI.!EEIE [ 10]
T EE BB 19
[15}16] 17] 1] (B4

MEC517C

EC-525 699



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF767P)

Front door
(Left side)

b

Fuel pump
relay

SEF297P|

[2

ks

DISCONNECT

& &

15.

SEF768P|

Fuel pump—
harness
connector

/ SEF247P
E HSCONNECT ,- E DISCONNECT
A€ & M4E

dm B

21

(@] _J'—l

[Q]
* MEC767R
700

Fuel Pump Control (Cont’d)

INSPECTION START

l

CHECK OVERALL FUNCTION. OK INSPECTION END
1. Turn ignition switch “ON”. "
2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt
on the fuel feed hose for 1 second
after ignition switch is turned “ON".
NG
B ‘
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. | e Harness connectors
2. Disconnect fuel pump refay. D,
3. Turn ignition switch “ON". e 15A fuse
4. Check voltage between terminals @, @ o 10A fuse

and ground with CONSULT or tester.
Voltage: Battery voltage

OK

Y

« Hamess for open or short
between fuse and fuel
pump relay

If NG, repair harness or

connectors.

CHECK POWER GROUND CIRCUIT,

1.
2.

3.

NG

Y

Turn ignition switch “OFF”.

Disconnect fuel pump harness connector
and fuel pump relay harness connector.
Check harness continuity between termi-
nal @ and body ground, terminal ) and
terminal (& .

Continuity should exist.

If OK, check harness for short to ground
and short to power.

OK

L 4

Check the following.

e Harness connectors
),

# Harness for open or short
between fuel pump relay
and fuel pump

« Harness for open or short
between fuel pump and
body ground

If NG, repair open circuit,

short 1o ground or short to

power in harness connec-
tors.

1.
2.

CHECK QUTPUT SIGNAL CIRCUIT.

NG

Disconnect ECM hamess connector.
Check harness continuity between ECM
terminal and terminal @ .
Continuity should exist.

If OK, check harness for short to ground
and short to power.

OK

®

EC-526

Check the following.

» Harness connectors
@D,

¢ Harness for open or short
between fuel pump relay
and ECM

If NG, repair open circuit,

short to ground or short to

power in harness connec-

tors.




TROUBIE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump Control (Cont’d)

D] —— PrscomngcT
& [HAE T

= &
[ Ecm  lofconnecTor]  =pddm
117 2 CHECK COMPONENT NG [ Replace fuel pump relay. &l
(Fuel pump relay). v
1. Reconnect fuel pump relay, fuel
pump harness connector and : MIA
@ ECM harness connecter.
@ 2. Turn ignition switch “ON",
3. Turn fuel pump relay “ON" and
SEF530W “OFF" in “ACTIVE TEST” mode ER
B with CONSULT and check oper-
E ating sound.
MACTIVETESTE [ ] OR LG
TION” below.
===MONITOR = == OK
CMPS+RPM(REF) Orpm hd
CHECK COMPONENT NG | Replace fuel pump.
(Fuel pump). " EE
Refer to “COMPONENT INSPECTION"
below.

Jox aL

MEF309F
Perform “TROUBLE DIAGNQOSIS FOR

INTERMITTENT INCIDENT”, EC-116. T
‘ .
INSPECTION END AT
FA
i
COMPONENT INSPECTION BR
Fuel pump relay
Check continuity between terminals @ and & . ST
Conditions Continuity
12V direct current suppiy Yos BS
il between terminals () and &
No current supply No
BT
If NG, replace relay.
SEF&84P
A

vscomect|  Fuel pump

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and @ . EL
Resistance: 0.2 - 5.00Q at 20°C (68°F)
If NG, replace fuel pump.
1B

SEF772P

EC-527 701



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Front Engine Mounting Control
SYSTEM DESCRIPTION

Engine speed

Y

Crankshaft position sensor {POS)
Front

ECM »| engine
mounting

Vehicle speed

Y

Vehicle speed sensor

The ECM controls the front engine mounting operation corresponding to the engine speed and the vehicle
speed. The control system has 2-step control [soft/hard].

Front engine mounting control

Front engine

Vehicle condition .
mounting control

Idle {with vehicle stopped} Soft
Oriving Hard

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

MONITOR ITEM CONDITION SPECIFICATION

Idle “IDLE”

ENGINE MOUNT e Engine: Running

2,000 rpm “TRVL”

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.|
For 2 seconds after engine speed changes 0-04V
33 (WL Front engine mounting from 2,000 rpm to idle speed
|Engine is running.’ BATTERY VOLTAGE
Except the above (11 - 14V)
[Engine is running.|
For 2 seconds after engine speed changes 0-04V
34 | WR Front engine mounting from idle speed to 2,000 rpm
[Engine is running.| BATTERY VOLTAGE
Except the above {11-14V)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Front Englne Mounting Control (Cont’d)

EC-EMNT-01
BATTERY
1
% 10A Refer to EL-POWER. @il
¥ mm : Detectable line for DTG
w mmeema : Nori-delectable line for DTC MA
EM
Ei4 - LG

k=
@6

FE
w
GL
[xml
FRONT
T
EN L AT
WiL W/R
FA
) ! A
BR
WiL WR
[l 1]
EMNT1 EMNT2 ST
ECM
RS
BT
GEPD® @ "
EL

101]102[103[104] [105[106]107[108
109110} 111 ]112] |113|114{115[116
N7(1BJ119[120] [121]122)125{124]

W
GY H.S. D)4

MECS518C

EC-529 703



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Front Engine Mounting Control (Cont’d)

1

M activeTEST A

ENG MOUNTING  [DLE

675rpm
92°C

MONITOR
CKPS-RPM(POS)
COOLAN TEMP/S

IJ_l— by
TRAVEL | TRv/DL |l

SEF784P)

B
T DISCONNECT
fmm| -
7o 24 €
& O
SEF785P
DISCONNECT

m DISCONNEGT
A€

A€

ane

G

ECM__JO] connEcTon]|
33

Q]

]

SEF786P

704

INSPECTION START

A 4

CHECK THE OVERALL FUNCTION.

1. After warming up engine, run it at idle
speed.

2. Shift selector lever to “D” range while
depressing the brake pedal and pulling
the parking brake control lever.

3. Perform “ENGINE MOUNTING"
in “ACTIVE TEST” mode with
CONSULT and check that the
body vibration changes accord-
ing to switching the condition
(With vehicle stopped).

OR

OK

. Disconnect front engine mount-
ing hamess connector when
engine speed is more than 1,000
rpm.

. When returning engine speed to
idle speed, check that the body
vibration increases, compared
with the condition of the above
step 2 {With vehicle stopped).

NG

B v

Y

INSPECTION END

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect front engine mounting har-
ness connector.

3. Check voltage between terminal (D and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

OK

Check the following.
& Harness connectors

@D, ED

'| o T0A fuse

e Harness for open or short
between front engine
mounting and battery

If NG, repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM hamess connector.

2. Check harness continuity between ECM
terminal @ and terminal 3, ECM termi-
nal 39 and terminal & .

Continuity should exist.
If OK, check harness for short to ground
and short to power.

lox

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-116.

v

Repair open circuit, short to
ground or short to power in
harmess connectors.

Visually check front engine mounting.

NG

EC-530

. | Replace front engine
| mounting assembly.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

IGNITION SWITCH
ON or START

N : Detectable dine for DTC

EC-PST/SW-01

|
- FUSE Refer to : Non-detectable fine for DTC
10A |BLOCK |EL-POWER. — o
(¥/B)
]
IIQK”
R/Y
R/Y
,_l_l M50
F105
RFY
ARy ECM
l] 1 ll IACY-
FICD PWST
SOLENOID 39
g s ey
R ]
G \
L - ®
G
|| 1 ||
OFF POWER STEERING
OIL PRESSURE
« ON SWITCH
*
3]
B
B B B
& l
L L
Fi8 F19
112134 Refer to last page (Foldoul page).
5[6[7]8
9 [0 [Tl 3] s 67 118 [19120 M\'SO
N
aBGD
GY B
I 1l

101)102) 103|104 | 105] 106] 107 | 108
R0 M2 [ 3] 4| nE] 18
N7 N8| UG 120 | 1214122123 124

F10 W
GY H.S.

MA

EM

LG

FE

)
=

T

AT

FA

LA,

&l

FA

EL

MEC519C

EC-531 705



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)

COMPONENT DESCRIPTION

 The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idie speed and
adjust for the increased load.

Wiper motor

— 4"\ “‘%“
J,"JS I
\ Power steerng
oil pressure switch SEF531W

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

MONITOR ITEM .CONDITION SPECIFICATION
_ ) ) ) Steering wheel in neutral position OFF
PW/ST SIGNAL . Englne: After warming up, idle the {forward direction)
engine
The steering wheel is fully turned ON

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

TER-
WIRE DATA

MILI\(.I)AL COLOR ITEM CONDITION (DC voltage)
Engine is running.
| 2 2 | 0-1.5V

39 5 Power steering oil pres- Steering wheel is fully being turned.
sure switch !Engine is running.| SATTERY VOLTAGE
{11 - 14V)

Steering wheel is not being turnad.
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~ TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B PW/ST SIGNAL CIRCUIT I
HOLD STEERING WHEEL
IN A FULL
LOCKED posmon

THEN
TOUCH START

[ next )| START

MEFO23E|

O

OFF

*MONITOR & NO FAIL

PW/ST SIGNAL

[ RECORD

SEFS5811

S Hec

I__EcM o] connecToR]

33
D Gj

SEF662P

< |ACV-FICD
- solengid valve (for P/S}
< harness connector

Wiy b

2

DISCONNECT

g 5

TS.

=21

1 [2) C‘iw

SEFE63P

Power Steering Oil Pressure Switch (Cont’d)

INSPECTION START

Y
CHECK OVERALL FUNCTION. OK INSPECTION END
1. Turn ignition switch “ON". —*
LB/ 2. perform “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR
- 1. Start engine.
=/ 2. Check “PW/ST SIGNAL" in
“DATA MONITOR” mode with
CONSULT.
Steering is neutral position: OFF
- $teering is fully turned: ON
OR
1. Start engine.
2. Check voltage between ECM
terminal @ and ground under
the following conditions.
Voltage:
When steering wheel is fully
turned.
Approximately 0V
Except above
Battery voltage
NG
E r
CHECK POWER SUPPLY-1. NG | Check the following.
1. Stop engine. | » Hamess connectors
2. Disconnect IACY-FICD solenoid valve CED]
harness connector. » 10A fuse
3. Tum ignition switch “ON". e Harness for open or
4. Check voltage between terminal @) short between |ACV-
and ground with CONSULT or taster. FICD solencid valve and
Voltage: Battery voltage fuse
If NG, repair harness or
OK connectors.
v
CHECK POWER SUPPLY-IL. NG | Repair open circuit, short
1. Turn ignition switch “OFF", “1 to ground or short to power
2. Disconnect power steering oil pressure in harness connectors.

switch harness connector.

Check harness continuity between ter-
minal @ and terminal @) .

Continuity should exist.

If OK, check harness for shert to
ground and short to power.

3.

lOK
@

EC-533

FIE

CL.,

hK

AT

FA

R

BlR

ST

RS

BT

[HA

EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT
A€

5

(2]

]

Lis

DISCONNECT

TS.

D)

(D

SEF664F

DISGONMECT

,

SEFE65P|

Power Steering Oil Pressure Switch (Cont’d)

@

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Check harness continuity between ter-
minal & and engine ground.
Continuity should exist.

If OK, check hamess for short to ground
and short to power.

NG

Y

OK

Repair apan circuit, short to
ground or short to power in
harness connectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check hamess continuity between ECM
terminal 3 and terminal (P .
Continuity should exist.
If OK, check harness for shoert to ground
and short to power.

NG

OK
L4

h 4

Repair open circuit, short to
ground or short to power in
harness connectors.

MHSCONKECT

i)

H.S.

[_ecm__ o] comnecon]

3g

th

DISCONNECY

15.

5
112)

&

SEF666P,
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CHECK COMPONENTS

(Power steering oil pressure switch and
IACV-FICD solenoid valve),

Refer to "COMPONENT INSPECTION" on

NG

Y

next page.
l oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-118.

¥

INSPECTION END

EC-534

Replace power steering oil
pressure switch or IACY-
FICD solenoid valve. .
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s

5 O

SEF796P

& DISCONNECT

SEFBBYP

Washer

X =4

Plunger

SEF097K

Power Steering Oil Pressure Switch (Cont’d)

COMPONENT INSPECTION

Power steering oil pressure switch
1. Disconnect power steering oil pressure switch harness con-

nector then start engine.

2. Check continuity between terminals @ and @ .

Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.

|IACV-FICD solenoid valve

Disconnect IACV-FICD solenoid valve harness connector.

e Check for clicking sound when applying 12V direct current to

terminals,

e Check plunger for seizing or sticking.

¢ Check for broken spring.

EC-535

A
EM
LG

FE

CL

MT

AT
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BR
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"Electrical Load Signal

IGNITION SWITCH
ON or START

BATTERY
. —
[ |
1
DA 20A
S 1%
1
ES N ESY
L./B L
REAR WINDOW
DEFOGGER RELAY

FUSE
BLOCK
(IB)

EH7

ETig

EC-LD/SIG-01

Refer to EL-POWER.

m : Datectable line for DTC
—  Non-gdetectable line for DTC

L/HUH—._ L/R =p» To EL-DEF
EHED
1

o

un-[.- AW —--—-I
D)

710

G/B
- ”79 1 ECM
DEF BGM (BODY GONTROL Loan|iECCs
RLY MODl(JLE) CONTROL
n.;%?u )
Refer to last page (Foldout page).
(=] @ . G . ED
1]2]al4 = T=I5T6]7[8
9 [1o] 1 [2[ta]14 s e[ 17 [18[ 8] ze] el 57 D), (BD
W 3l6] BR —

101102 | 103 ) 1047 | 105] 106

107|108

g nzgy 13114

15 | 116

123|124

17|18 [119] 120 [121]122

EC-536

MEC243C
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' ~ Electrical Load Signal (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Rear window defogger "ON" ON @ﬂ
LOAD SIGNAL + Enging: Rynning - : '
Except the above OFF
ECM TERMINALS AND REFERENCE VALUE RA
Specification data are reference values, and are measured between each terminal and @ (ECM ground):
TER- ' =Y,
WIRE DATA
M{I\:\éAL COLOR ITEM CONDITION (DC voltage)
LG

|Engine is running. | '

ov
Idle speed (Electrical load: “OFF”)

79 R/W Electrical load signal [Engine is running |

BATTERY VOLTAGE
Idle speed (11 - 14V} EE
{Rear window defagger: “ON™)

I
(&7

DIAGNOSTIC PROCEDURE
m DISCONNECT @ - [M]T
Hs. Eéj] @ INSPECTION START
[ Ecv__[] connecron]] AT
79
¥
CHECK THE OVERALL FUNCTION. OK= INSPECTION END FA
1. Turn ignition switch “OFF".
> of 2. Disconnect ECM harness connector.
= 3. Turn ignition switch “CN”. (2,
4. Check voltage between ECM terminal
SEF/87P @ and ground in the following condi-
tions. BR
Conditions Voltage (V) B
) Battery volt-
Bear window defogger ON age §T
Except the above 0
&S
NG
¥
CHECK REAR WINDOW DEFOGGER |V | Check rear window defog- | BT
FUNCTION. "| ger circuit. Refer to EL
Check if rear window defogger functions section.
propetly. HA
l OK
® EL
JoX

EC-537 1



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal (Cont’d)

h 4

INSPECTION END

n2 EC-538

'E DISCONNECT DISCONNECT @
A€ A&
[ €cm  jolconnecton]| g g B
? Hpil GHECK INPUT SIGNAL CIRCUIT. NG | check the following.
Check harness continuity between ECM » Harness connectors
terminal @ and terminals &, @. (F.),
@ Continuity should exist. e Hamess connectors
@ if OK, check harmess for short to ground (wa),
and short to power. o Harness connectors
(),
SEFO75V OK o Harmnass for open or
short between ECM and

rear window defogger
relay
If NG, repair open circuit,
short to ground or short to
power in harness connec-
tors.
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MIL & Data Link Connectors

IGNITION SWITCH i EC-MIL/DL-01
. ON or START BATTERY
! | e : Dotectable ling for OTC Gl
FUSE , -
g 10A 75A EIFE(?)CK m——: Non-detectable line for DTC
Refer to EL-POWER.
[ ]] Lial)
G PIL i
EM
@ LG
I DATA LINK
a CONNECTOR G
FOR CONSULT
[l 71
gg%amﬂow
{MALFUNCTION EZI' B FE
oo L
BRY P LG PiL
L38]) 5 , L
1
- Ao
FOR GST MT
T
GR B B AT
_.
=AY
LGB BRY P LG  GR B
W50 -
----- g T3 S S ) S Iy "
LG/B BR'YY P LG @B B
LGB BRY P LG GB I I ?_ I I
el 7=l el el e B B 8 5 B B B ST
MIL SCIRX SCITX SCICL KLINE 1 I 1
ECM L _?_
= = = > &S
F18 F19
=
Reler to last page {Foldout page)-
1]z 7 31[ao]za]28]/3\27]26]e5
o
AE = 40]a9]38 |37 36]4534] 3322 W | MA
1[2[3[a= —=5]6l7][8]« 1[2[3[cJ[4]5]6 NN REEE
9 [1op1 [2]afi4]15Jie |17 [18]18] 20 9 [ioh11 [i2]i3[34/15]16 / IREEERR EL
r
101 102 [ 103 ] ¢ | |05 ] s8] 107 [ 108 )4
oo |1t e [ns]nans] e :
GY H.S.
wr g | ng || [12]rz2]izn] 24 :

MEC520C
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE AEGULATOR
Fuel pressure at idling
kPa (kg/cm?®, psi)

Approximately

Vacuum hose is connected 235 (2.4, 34)

Approximately

Vaeuum hose is disconnecied 294 (3.0, 43)

Inspection and Adjustment

Target idle speed*1 rem
M/T. 625450
No-load*3 (in “N" position) AT 700250
{in “N" position)
Base idle speed*2 rpm
M/T: 575150
No-load*3 (in “N" position) A/ST: 650£50

(in “N" pasitian)

ignition timing 15°£2° BTDC

*1: Throttte position sensor harness connactor connected.

*2: Throttie position sensor harness connector disconnected or using
CONSULT “WORK SUPPORT".

*3: Under the following conditions:
& Air conditicner switch: OFF
¢ Electric load: OFF {Heater, fan & rear window defogger)

MASS AIR FLOW SENSOR

Supply voltage v Battery voltage (11 - 14)
1.0- 1.7 atidle*
Output voltage v 1.5-21 at 2,500 rpm*
Mass air flow )
; 2.0 - 6.0 atidle*
(Using CONSULT or GST) 7.0 - 20.0 at 2,500 rpm*
g-m/sec

*: Engine is warmed up to normal operating lemperature and under
no-lead.

ENGINE COOLANT TEMPERATURE
SENSOR

EGR TEMPERATURE SENSOR

EGR temperature Resistance
°C°F) {(MS)
0 (32) 0.68 - 1.11
BC (122) 0.09 - 0.12
100 (212) 0.017 - 0.024

FRONT HEATED OXYGEN SENSOR

HEATER
Resistance [at 25°C (77°F)] Q 23-43
FUEL PUMP

Q 02-50

Resistance [at 25°C {77°F}]

IACV-AAC VALVE (Step motor type)

Resistance [at 25°C (77°F)] Q Approximately 30
INJECTOR
Resistance [af 25°C (77°F)] Q 10 - 14

THROTTLE POSITION SENSOR

Accelerator pedal conditions

Resistance [at 25°C (77°F)]

Temperature °C (°F) Resistance
20 (68) 2.1-29kQ
50 (122) 0.68 - 1.00 k(2
90 (194) 0.236 - 0.260 kQ

Completely released

Approximately 0.5 k2

Partially released

0.5 - 4.0 kQ2

Completely depressed

Approximately 4.0 kQ

EC-540



SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)

REAR HEATED OXYGEN SENSOR HEATER

CALCULATED LOAD VALUE

Calculated load value %
(Using CONSULT or GST)

Resistance [at 26°C (77°F)] £ 23-43

At idie

14.0 - 33.0

At 2,500 rpm

12.0-25.0

CAMSHAFT POSITION SENSOR (PHASE)

INTAKE AIR TEMPERATURE SENSOR

1,440 - 1,760
HITACH| make [Bl 20°C (SBOF)]

Resistance Q - 2090 - 2550
MITSUBISHI make [at 20°C (68°F)]

Temperature °C {°F)

Resistance kQ

20 (68)

21-29

80 (176}

0.27 - 0.38

CRANKSHAFT POSITION SENSOR (REF)

Resistance lat 25°C (77°F})] Q 470 - 570

EC-541

MA
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=

B
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