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Alphabetical & P No. Index for DTC

TROUBLE DIAGNOSIS — INDEX

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

NAECO0GT

NAECO001301

DTC*8
Hems Reference page
{CONSULT screen terms) ECM*1 CONSULT
GSsT*2

Unable to access ECM — — EC-96
ABSL PRES SEN/CIRC 0803 P0O105 EC-131
AIR TEMP SEN/CIRC 0407 Po110 EC-140
A/T 18T GR FNCTN 1103 PO731 AT-105
AT 2ND GR FNCTN 1104 PO732 AT-111
A/T 3RD GR FNCTN 1105 P0O733 AT-117
A/T 4TH GR FNCTN 1106 P0O734 AT-123
AT COMM LINE — PO600 EC-349
A/T DIAG COMM LINE 0804 P1605 EC-440
A/T TCC S/V FNCTN 1107 P0744 AT-137
ATF TEMP SEN/GIRC 1208 PO710 AT-91

CAM POS SEN/CIRC 0101 P0340 EC-282
CLCSED LOCP-B1 0307 P1148 EC-365
CLOSED LOGP-B2 0308 P1168 EC-365
CLOSED TP SW/CIRC 0203 PO510 EC-343
COOLANT T SEN/CIRC*3 0103 PO115 EC-146
*COOLANT T SEN/CIRC co08 PO125 EC-162
CPS/CIRC (OBD) COG 0905 P1336 EC-373
CPS/CIRCUIT (OBD} 0802 P0335 EC-277
CYL 1 MISFIRE 0608 PO301 EC-267
CYL 2 MISFIRE 0607 PQ302 EC-267
CYiL 3 MISFIRE 0606 P0303 EC-267
CYL 4 MISFIRE 0605 P0304 EC-267
CYL 5 MISFIRE 0604 P0305 EC-267
CYL 6 MISFIRE 0803 PO306 EC-267
ECM 0301 P0B05 EC-353
EGR SYSTEM 0302 PO400 EC-289
EGR SYSTEM 0514 P1402 EC-389
EGR TEMP SEN/CIRC 0305 P1401 EC-383
EGRC SOLENOID/V 1005 P1400 EC-378
EGRC-BPT VALVE 0306 P0402 EC-297
ENGINE SPEED SIG™4 1207 PO725 AT-101
EVAP PURG FLOW/MON 0111 P1447 EC-415
EVAP SYS PRES SEN 0704 PO450 EC-323

EC-2



TROUBLE DIAGNOSIS — INDEX

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

DTC*6
ftems Reference page
(CONSULT screen terms) ECM*1 CONSULT
GST*2
EVAP SMALL LEAK 0705 P0440 EC-304
EVAP SMALL LEAK 0213 P1440 EC-396
FR 02 SE HEATER-B1 0901 P0135 EC-204
FR O2 SE HEATER-B2 1001 P0O155 EC-204
FRONT 02 SENSOR-B1 0503 P0130 EC-167
FRONT 02 SENSQOR-B1 0415 PC131 EC-175
FRONT 02 SENSOR-B1 0414 PO132 EC-18t
FRONT O2 SENSOR-B1 0413 P0133 EC-187
FRONT O2 SENSCR-B1 0509 P0134 EC-198
FRONT O2 SENSOR-B2 0303 PO150 EC-167
FRONT 02 SENSOR-B2 0411 P0O151 EC-175
FRONT 02 SENSCR-B2 0410 PO152 EC-181
FRONT O2 SENSOR-B2 0409 P0153 EC-187
FRONT 02 SENSOR-B2 0412 PO154 EC-196
FUEL SYS LEAN/BK1 0115 PO171 EC-249
FUEL SYS LEAN/BK2 0210 P0174 EC-249
FUEL 5YS RICH/BK1 0114 P0172 EC-256
FUEL SYS RICH/BK2 0209 P0O175 EC-256
FUEL TEMP SEN/CIRG 0402 PO180 EC-263
IACWAAC VLV/ICIRC 0205 PO505 £EC-336
IGN SIGNAL-PRIMARY 0201 P1320 EC-367
KNOCK SENSOR 0304 P0325 EC-272
L/PRES SOL/CIRC 1205 P0O745 AT-145
MAP/BARO SW SOL/CIRC 1302 P1105 EC-355
MAF SEN/CIRCUIT*3 0102 PO100 EC-122
MULTI CYL MISFIRE 0701 P0O300 EC-267
NATS MALFUNCTION — — EC-61 or EL section
NO SELF DIAGNOSTIC FAILURE INDICATED 0505 P0O000 -
NO SELF DIAGNOSTIC FAILURE INDICATED Flashing*s No DTC EC-58
OVER HEAT 0208 — LC section
O/L CLTCH S/CIRC 1203 P1760 AT-158
P-N POS SW/CIRCUIT 1003 P1706 EC-443
PNP SW/CIRC 110 PO705 AT-86
PURG VOLUME GONT/V 1008 P0443 EC-311
PURG VOLUME CONT/V 0214 P1444 EC-403
REAR O2 SENSCR-B1 0511 P0O137 EC-210

EC-3
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Alphabetical & P No. Index for DTC (Cont'd)

TROUBLE DIAGNOSIS — INDEX

DTC*6
(CONSULT soreen terms) - CONSULT Referance page
GST*2

REAR Q2 SENSOR-BA1 0510 P0138 EC-218
REAR O2 SENSOR-BA 0707 P0139 EC-226
REAR 02 SENSOR-B1 0512 PO140 EC-235
REAR O2 SENSOR-B2 0314 PO157 EC-210
REAR O2 SENSOR-B2 0313 P0O158 EC-218
REAR 02 SENSOR-B2 0708 PO159 EC-226
REAR 02 SENSQOR-B2 0316 P0160 EC-235
RR ©2 SE HEATER-B1 0802 PO141 EC-243
RR O2 SE HEATER-B2 1002 PO161 EC-243
SFT SOL A/CIRC*3 1108 PO750 AT-151

SFT SOL B/CIRC*3 1201 Po755 AT-156
TCC SOLENQID/CIRC 1204 PQ740 AT-132
TP SEN/CIRC A/T*3 1206 P1705 AT-161

TRTL POS SEN/CIRC*3 0403 P0O120 EC-151
TW CATALYST 5YS-B1 0702 Po420 EC-301
TW CATALYST SYS-B2 0703 P0430 EC-301
VC CUT/V BYPASS/HY 0311 P1491 EC-433
VC/V BYPASS/Y 0801 P1490 EC-428
VEH SPEED SEN/CIRC 0104 POS00 EC-331
VEH SPD SEN/CIRC*4 1102 PC720 AT-96

VENT CONTROL VALVE 0903 PO446 EC-317
VENT CONTROL VALVE 0215 P1446 EC-410
VENT CONTROL VALVE 0309 P1448 EC-421

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

*2: These numbers are prescribed by SAE J2012.

*3: When the fail-safe operation occurs, the MIL illuminates.
*4: The MIL illurninates when both the “Revolution sensor signal” and the “Vehicle speed sensor signal” meet the fail-safe condition at

the same time.

*5: While engine is running.

*6: 1st trip DTC No. is the same as DTC No.

NOTE:

Regarding R50 models, “-B1” and “BK1” indicate right bank and “-B2” and “BK2” indicate left bank.

P NO. INDEX FOR DTC

NAECODO1 502

DTC8

ltems

Reference page

C%g?%u ECM*1 (CONSULT screen terms)
— — Unable to access ECM EC-96
— — NATS MALFUNCTION EC-61 or EL section
No DTC Flashing*s NOQ SELF DIAGNOSTIC FAILURE INDICATED EC-58

EC-4



TROUBLE DIAGNOSIS — INDEX
Alphabetical & P No. Index for DTC (Cont'd)

DTC*6 G
ltems
CONSULT ECM (CONSULT screen terms) Feference page
GST*2 (A
PO00O : 0505 NO SELF DIAGNOSTIC FAILURE INDICATED —
PO100 0102 MAF SEN/CIRCUIT*3 EC-122 EM
PO105 0803 ABSL PRES SEN/CIRC EC-131
PO110 0401 AIR TEMP SEN/CIRC EG-140 LG
PO115 0103 COOLANT T SEN/CIRG*3 EC-146
PO120 0403 THRTL POS SEN/CIRC*3 £C-151
PO125 0908 *COOLANT T SEN/CIRG EC-162
PO130 0503 FRONT O2 SENSOR-B1 EC-167 GE
PO131 0415 FRONT 02 SENSOR-BT EC-175
P0O132 0414 FRONT 02 SENSOR-B1 EC-181 Gl
PO133 0413 FRONT 02 SENSOR-B1 EC-187 -
PO134 0509 FRONT 02 SENSOR-B1 EC-196
P0135 0901 FR 02 SE HEATER-B1 EC-204 AT
PO137 0511 REAR 02 SENSOR-B1 EC-210
PO138 0510 REAR O2 SENSOR-B1 EC-218 TR
PO139 0707 REAR O2 SENSOR-B1 EC-226
PO140 0512 REAR 02 SENSOR-B1 EC-235 D)
PO141 0902 AR 02 SE HEATER-B1 EC-243
P0O150 0303 FHRONT O2 SENSOR-B2 EC-167 AX
PO151 0411 FRONT 02 SENSOR-B2 EC-175
P0O152 0410 FRONT 02 SENSOR-B2 EC-181 sU
PO153 0409 FRONT 02 SENSOR-B2 EC-187
PO154 0412 FRONT O2 SENSOR-B2 EC-196 BR
PO155 1001 FR O2 SE HEATER-B2 EC-204
PO157 0314 REAR 02 SENSOR-B2 EC-210 ST
PO158 0313 REAR O2 SENSOR-B2 EC-218
PO159 0708 REAR O2 SENSOR-B2 : EC-226 RS
PO160 0315 REAR O2 SENSOR-B2 EC-235
PO161 1002 RR 02 SE HEATER-B2 EC-243 Ell
PO171 0115 FUEL SYS LEAN/BK1 EC-249 A
P0172 0114 FUEL SYS RICH/BK1 EC-256
PO174 0210 FUEL SYS LEAN/BK2 EC-249 SC
PO175 0209 FUEL SYS RICH/BK2 EC-256
P0180 0402 FUEL TEMP SEN/CIRC EC-263 B
P0300 0701 MULTI CYL MISFIRE EC-267
PO301 0608 CYL 1 MISFIRE EC-267 B
191
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TROUBLE DIAGNOSIS — INDEX
Alphabetical & F No. Index for DTC (Cont'd)

DTC*s

ltems

Reference page

Cg\s'l'sryg” ECM™ (CONSULT screen terms)

PQ0302 0607 CYL 2 MISFIRE EC-267
PO303 0606 CYL 3 MISFIRE EC-267
PO304 0605 CYL 4 MISFIRE EC-267
P0305 0604 CYL 5 MISFIRE EC-267
Po308 0603 CYL 6 MISFIRE EC-267
P0325 0304 KNOCK SENSOR EC-272
P0335 0802 CPS/CIRCUIT (OBD) EC-277
P0340 0109 CAM POS SEN/CIRC EC-282
PO400 0302 EGR SYSTEM EC-289
PO402 0306 EGRC-BPT VALVE EC-297
PO420 0702 TW CATALYST SYS-BA EC-301
PQ430 0703 TW CATALYST SYS-B2 EC-301
PO440 0705 EVAP SMALL LEAK EC-304
P0443 1008 PURG VOLUME CONT/V EC-311
P0446 0903 VENT CONTROL VALVE EC-317
PQ450 0704 EVAP SYS PRES SEN EC-323
P0O500 0104 VEH SPEED SEN/CIRC EC-331
P0505 0205 IACV/AAC VLV/CIRC EC-336
PO510 0203 CLOSED TP SW/CIRC EC-343
POB0O0 — AT COMM LINE EC-349
POB0S 030 ECM EC-353
PO705 1101 PNP SW/CIRC AT-86

PO710 1208 ATF TEMP SEN/CIRC AT-91

PO720 1102 VEH SPD SEN/CIRC A/T*4 AT-96

P0O725 1207 ENGINE SPEED SIG*4 AT-101

P0O731 1103 AT 1ST GR FNCTN AT-105
PO732 1104 A/T 2ND GR FNCTN AT-111

PO733 1105 A/T 3AD GR FNCTN AT-117
PO734 1108 AT 4TH GR FNCTN AT-123
P0O740 1204 TCC SOLENQID/CIRC AT-132
PO744 1107 A/T TCC 5/V FNCTN AT-137
P0745 1205 L/PRESS SOL/CIRC AT-145
PO750C 1108 SFT SOL A/CIRC*3 AT-151

PO755 1201 SFT SOL B/CIRC*3 AT-156
P1105 1302 MAP/BARO SW SOL/CIRC EC-355
P1148 0307 CLOSED LOOP-Bt EC-365

EC-6



TROUBLE DIAGNOSIS — INDEX

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

DTC*6 &l
CONSULT ECM* (CONSUL'ilEesTiaen terms) Reference page
GST2 A
P1168 (0308 CLOSED LOOP-B2 EC-365
P1320 0201 IGN SIGNAL-PRIMARY EC-367 B
P1336 0905 CPS/CIRC {OBD) COG EC-373
P1400 1005 EGRC SOLENOIDV EC-378 LG
P1401 0305 EGR TEMP SEN/CIRC EC-383
P1402 0514 EGR SYSTEM EC-389
P1440 0213 EVAP SMALL LEAK EC-396 ]
P1444 0214 PURG YOLUME CONT/V EC-403 =
P1446 0215 VENT CONTROL VALVE EC-410 .
P1447 o111 EVAP PURG FLOW/MON EC-415 o
P1448 0308 VENT CONTROL VALVE EC-421 y
P1430 0801 VC/N BYPASS/V EC-428 W
P1491 0311 VC CUT/V BYPASS/V EC-433 AT
P1505 0804 A/T DIAG COMM LINE EC-440
P1705 1206 TP SEN/CIRC A/T*3 AT-161 TE
P1706 1003 P-N POS SW/CIRCUIT EC-443
P1760 1203 O/R CLUTCH SCL/CIRC AT-168 ED
— 0208 OVER HEAT LG section
*1: In Diagnostic Test Mede i {Self-diagnostic results). These numbers are controlled by NISSAN. BT

*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 signal” and the “Vehicle speed sensor signal” meet the fail-safe condition at Sl
the same time.

*5: While engine is running.

*6: 1st trip DTC No. is the same as DTG No. BB
NOTE:

Regarding R50 models, “-B1” and “BK1” indicate right bank and "-B2" and “BK2” indicate left bank.

gy
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PRECAUTIONS
Supplemental Restraint System (SRS} "AlR BAG” and “SEAT BELT PRE-TENSIONER”

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

The supplemental Restraint System such as “AIR BAG” and “SEAT BELT PRE-TENSIONER” used along with
a seat belt, helps to reduce the risk or severity of injury to the driver and front passenger for certain types of
collision. The SRS system composition which is available to NISSAN MODEL PATHFINDER is as follows:

e For a frontal collision
The Supplemental Restraint System consists of driver air bag module (located in the center of the steer-
ing wheel), front passenger air hag moduie {located on the instrument panel on passenger side), seat belt
pre-tensioners, a diagnosis sensor unit, warning lamp, wiring harness and spiral cable.

e For a side collision
The Supplemental Restraint System consists of side air bag module (located in the outer side of front seat),
satellite sensor, diagnosis senscr unit {one of components of air bags for a frontal collision), wiring harness,
warning lamp (one of components of 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 could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

¢ Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system. For removal of Spiral Cable and Air
Bag Module, see the RS section.

¢ Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. Spiral cable and wiring harnesses (except “SEAT BELT PRE-TENSIONER”) cov-
ered with yellow insulation either just before the harness connectors or for the complete harness
are related to the SRS.

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

The ECM has an on board diagnosiic system. It will light up the malfunction indicator lamp (MIL) {o warn the

driver of a malfunction causing emission deterioration.

CAUTION:

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

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

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

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

e Be sure to erase the unnecessary malfunction information (repairs completed) from the ECM and
TCM (Transmission control module) before returning the vehicle to the customer.

EC-8




PRECAUTIONS

Engine Fuel & Emission Controf System

Engine Fuel & Emission Control System '

NAECDOBA

WIRELESS EQUIPMENT

¢ When installing CB ham radic or a MA
mobile phone, be sure to observe the
following as it may adversely affect

glectronic control systems depending )

ECM ) on its installation location. EM
® Do not disassemble ECM. 1) Keep the antenna as far away as
e Do not tum diagnosis test mode possible from the electronic control units.

selector forcibly. o 2) Keep the antenna feader line more than LG
s |f a battery terminal is disconnected, 20 ¢m (7.9 in) away from the harness

the memory will rcturn to the ECM of electronic controls.

value. _ Do not let them run patallef for a long

The ECM will not start to seif-control distance.

at its initial value. Engine operation can 3) Adjust the antenna and feeder line so

vary slightly when the terminal is that the standing-wave ratio can be o

disconnected. However, this is not an kept smaller FL.

indication of a problem. Do not replace

parts because of a slight variation. 4 Ssdjure to ground the radio to vehicle

BATTERY SU
e Always use a 12 volt battery as power
source.
¢ Do not attempt to disconnect battery ':Us:)‘ Pl:MP rate fust pump when there [R
. o ‘ nol ope ue
cables while engine is running. ECM PARTS HANDLING is no fuelpin lines. pump
WHEN STARTING ¢ Handle mass air flow sensor carefully to & Tighten fuel hose clamps to the
# Do not depress accelerator pedal when avoid damage. specified torque. (Refer to MA section.} 8T
starting. e Do not disassemble mass air flow sensor.
& |Immediately after starting, do not rev up @ Do not clean mass air flow sensor with ECM HARNESS HANDLING
engine unnecessartly. any type of detargenl. e Securely connect ECM harness RS}
e Do not rev up engine just prior to ¢ Do not disassemble IACV-AAC valve. connectors.
shutdown. s Even a slight leak in the air intake A poor connection can cause an
system can cause serious problems. extremely high {surge} voltage to -
« Do not shock or jar the camshafi develop in coil and condenser, thus [E_'ﬁ
pesition sensar or crankshafl position resulting in damage to ICs.
sensor (OBD). ® Keep ECM harness at least 10 cm (3.9
in.) away from adjacent harnesses to [F1A

prevent an ECM system malfunction
due to receiving external noiss, :
degraded operation of ICs, etc. S@

e Keep ECM parts and harnesses dry.
* Before removing parts, turn off ignition
switch and then disconnect battery
ground cable. Eﬂ__.

SEF952RE

EC-9 195
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Precatitions

PRECAUTIONS

SEF288H

Loosened

Tightened

SEF30BQ

SEF291H

Perfarm ECM\in-

put/output signal)
inspection before
replacement.

MEFQ4CD

N
SERVICE
— ENGINE —
, SOON",_

‘ SEF217U

Precautions

IAECO005
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 orange indicators disap-
pears.

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

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

break).
Make sure that there are not any bends or breaks on ECM

pin terminal, when connecting pin connectors.

Before replacing ECM, perform “ECM Terminals and Ref-
erence Value” inspection and make sure ECM functions
properly. Refer to EC-106.

After performing each TROUBLE DIAGNOSIS, perform
“DTC Confirmation Procedure” or “Overall Function

Check”.
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-10



PRECAUTIONS

Precautions (Cont'd)}

7
Short ﬂ Harness connector
S/ for solenoid valve

NG
Solenovid valve
Sy,
S
LS
® OK
Circuit tester b_
SEF348N

Cylinder number and Bank layout
Right bank (-B17)
Left bank (-B2*)

Crankshatt pulley
*: CONSULT indication

SEF926U

Wiring Diagrams and Trouble Diagnosis

When measuring ECM signals with a circuit tester, never g

allow the two tester probes to contact.

Accidental contact of probes will cause a short circuit and

damage the ECM power transistor.

Regarding model R50, “-B1” indicates the right bank and

“-B2"” indicates the left bank as shown in the figure.

When you read Wiring diagrams, refer to the followings:

o “HOW TO READ WIRING DIAGRAMS” in Gl section

o “POWER SUPPLY ROUTING" for power distribution circuit in EL section
When you perform trouble diagnosis, refer to the followings:

e “HOW TO FOLLOW TEST GROUP IN TROUBLE DIAGNOSIS” in Gl section

e "HOW TO PERFORM EFFICIENT DIAGNCSIS FOR AN ELECTRICAL INCIDENT” in GI section

EC-11
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Special Service Tools

PREPARATION

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

Special Service

Tools

NAECOOO7

Tool number

(Kent-Moore No.} Description

Tool name

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

Heated oxygen sensor
wrench

@\s/

NT379
KV10114400 a Loosening or tightening rear heated oxygen sensor
(J-38365) Qi a: 22 mm (0.87 in)
Heated oxygen sensor
wrench
NT636
Commercial Service Tools
NAECo008
Tool name Description
{Kent-Moore No.} P
Leak detector Locating the EVAP leak.
(J414186)
NT703
EVAP service port Applying positive pressure through EVAP service
adapter port.
(J41413-0BD)
NT704
Hose clipper Clamping the EVAP purge hose between the fuel
tank and EVAP canister applied to DTC P1440
[EVAP control system (small leak-positive pres-
sure)).
NT720

EC-12



PREPARATION

Commercial Service Tools (Cont'd)

o
Tool name Description -
(Kent-Mogre No.) P
Fuel fifler cap adapler Checking fuel tank vacuum relisf valve opening B /By
pressure
" R &
LG
NTES3

Removing and installing engine coolant tempera-
ture sensor

Sccket wrench

NT705 MT

EC-13



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

Engine Control Component Parts Location

AECHO09

JACV-AAC valve and IACV-FICD solenoid valve

Knock senscr EVAP canister purge volume control solenoid valve

Injectors EGRC-BPT valve
Front heated oxygen sensor RH

Crankshaft positicn sensor (OBD)
Front heated oxygen

senscr harness connector LH Front heated oxygen sensor LH

Rear healed oxygen
sensor harness cennector LH
Rear heated oxygen

sensor harness connector RH EVAP service port

Front heated axygen
sensor harness connector RH

F LTI

Resistor and condenser Intake air
temperature sensor

Mass air flow sensor

Engine coolant temperature sensor

Power steering oil pressure swilch

MAP/BARO switch sclenoid valve
Ignition coil, power transistor and

camshaft position sensor built into distributor

Absolute pressure sensor

Throtlle position sensor and closed throltle position switch

EGRC-solenoid valve
EGR valve
EGR temperature sensor

SEF790U
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location (Cont'd}

sensor LH e

Front heated oxygen

i

G
Tt
/"’ ‘ Fuel pressurg
[ regulato .
([ eon )l
e

C valve Engine front

[FanN —_
‘g\From heated ﬁ

oxygen sensor RH

4n

Lt
©
2,

L\ .

) ‘ o -“
TR
N solenoid valve/
/ - ¥ IACV-FICD
] m solencid valve harness
connector

= | |

——a
U= A
Rear heated oxygen sensor LH———————
O O

1

LI y
Rear heated oxygen sensor RH

A

\NY,FMM bumper

Engine front

AWK

Crankshaft position sensor

Transmission
S N

SEF791U

EC-15
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NAECOGTD

ircuit Diagram

ENGINE AND EMISSION CONTROL OVERALL SYSTEM
C

Circuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram

NAECOOTT

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Vacuum Hose Drawing
Refer to “System Diagram”, EC-17 for Vacuum Control System.

NAECOGIZ

Fuel pressure regulator

EGR valve éﬁ
m,@\
(<]
<
sl ) ; EGRC—BPT valve
= 4 To EVAP canister

, %
) Throttle Opener )
d-‘\

EVAF service port

EVAP canister purge volume control solenoid valve

EGRC-solencid valve
Absclute pressure sensor

EGRC-BPT valve

MAP/BARQ switch solenoid valve

To air cleaner

- Te vacuum

gallery

EGRC-solenoid valve /

Rocker cover

SEFBGSW

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

System Chart Gl
NAECOOT3
Input {Sensor) ECM Function Qutput (Actuator)
1
Camshaft position sensor Fuel injection & mixture ratio control Injectors WA
Mass air flow sensor - I ;
Engine coolant temperature sensor Distributor ignition system Power transistor B0
Front heated oxygen sensor dle air control svet IACV-AAG valve and IACV-FICD
ignition switch € alr control system sotenoid valve
Throttle position sensor ‘
LG

Closed throttle position switch *4
Park/Neutral position (PNP) switch

Air conditioner switch

Knock sensor

EGR temperature sensor *1

Intake air temperature sensor
Abisolute pressure sensor

EVAF contrel system pressure sensor ™1
Battery voltage

Pawer steering oil pressure switch
Vehicle speed sensor

Tank fuel temperature sensor *1
Crankshaft position sensor (OBD) *1
Rear heated oxygen sensor *3

TCM (Transmission control module) 2
Electrical load

Ambient air temparature switch

Fuel pump control

Fuel pump relay

Front heated oxygen sensor monitor & on
board diagnostic system

MIL {On the instrument panel)

EGR control

EGRC-solenoid valve

Front heated oxygen sensor heater control

Front heated oxygen sensor
heater

Rear heated oxygen sensor heater control

Raar heated oxygen sensor
heater

EVAP canister purge flow control

EVAP canister purge volume con-
trel sclenoid valve

Air conditioning cut control

Air conditioner relay

ON BOARD DIAGNOSIS for EVAP systern

e EVAP canister vent control
valve

¢ Vacuum cut valve bypass valve

o MAP/BARQ switch sclenoid
valve

*1: These sensors are not used to control the engine system. They are used only for the on board diagnosis.

*2: The DTC related to A/T will be sent to ECM.

*3. This sensor is not used to contrel the engine system under normal conditions.
*4: This switch will operate in place of the throttle position sensor to control EVAP paris if the sensor malfunctions.

EC-19
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multipont Fuel infection (MFI) System

Multiport Fuel Injection (MFI) System

DESCRIPTION. oo
Input/Output Signal Line ' ecorason
Sensor Input Signal to ECM Ecr;/ilofr:mc- Actuator
Camshaft position sensor Engine speed and piston pasition
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine cootant temperature
Frent heated oxygen sensor Density of oxygen in exhaust gas
- Throttle position
Throttle position sensor Throttle valve idle position
Park/Neutral position (PNP) switch Gear position
Vehicle speed sensor Vehicle speed Fuel injec-
. Infector
ticn control

Ignition switch

Start signal

Air conditioner switch

Air conditioner operation

Knock sensor

Enginge knocking condition

Battery

Battery voltage

Absolute pressure sensor

Manifold absclute pressure
Ambient barometic pressure

Power steering oil pressure switch

Power steering operation

Rear heated oxygen sensor*

Density of oxygen in exhaust gas

* Under normal conditions, this sensor is not for engine control operation.

Basic Multiport Fuel Injection System
The amount of fuel injected from the fuel injector is determined by the ECM. The ECM controls the length of
time the valve remains open (injection pulse duration). The amount of fuel injected is a program value in the
ECM memory. The program value is preset by engine operating conditions. These conditions are determined
by input signals (for engine speed and intake air) from both the camshaft position sensor and the mass air

flow sensor,

Various Fuel Injection Increase/Decrease Compensation
In addition, the amount of fuel injected is compensated to improve engine performance under various oper-

ating conditions as listed below.
<Fuel increase>

During warm-up

When starting the engine
During acceleration
Hot-engine operation

<Fuel decrease>
o During deceleration

When selector lever is changed from “N” to “D”
High-load, high-speed operation

¢ During high engine speed operation

206
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI} System (Cont'd)

Mixture Ratio Feedback Control (Closed loop control)

NAECO0T4504

CLCGSED LOOP CONTROL

' Injection pulse -

Feedhack Fuei
signal injection

ygen sems S Ergne e
oxygen sensor

SEF932V

The mixture ratio feedback system provides the best air-fuel mixture ratio for driveability and emission con-
trol. The warm-up three way catalyst can then better reduce CO, HC and NOx emissions. This system uses
a front heated oxygen sensor in the exhaust manifold to monitor if the engine operation is rich or lean. The
ECM adjusts the injection pulse width according to the sensor voltage signal. For more information about the
front heated oxygen sensor, refer to EC-167. This maintains the mixture ratio within the range of stoichiomet-
ric (ideal air-fuel mixture).

This stage is referred to as the closed loop control condition,

Rear heated oxygen sensor is located downstream of the warm-up three way catalyst. Even if the switching
characteristics of the front heated oxygen sensor shift, the air-fuel ratio is controlied to stoichiometric by the
signal from the rear heated oxygen sensor.

Open Loop Control I
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.

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

e When starting the engine

Mixture Ratio Self-learning Control I
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 possible. However, the basic mixture ratio is not necessarily controlied
as originally designed. Both manufacturing differences (i.e., mass air flow sensor hot wire) and characteristic
changes during operation (i.e., injector clogging) directly affect mixture ratio.

Accordingly, the difference between the basic and theoretical mixture ratios is monitored in this system. This
is then computed in terms of “injection pulse duration” to automatically 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 fuel trim.

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

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

EC-21
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection {MFI) System {(Cont'd)

Fuel Injection Timing O
¢ Sequential multiport fuel injection system * Simultaneous multiport fuel injection system

No. 1 cylinder—l_I No. 1 c:ylinderJ-I 1 J-I

No. 2 cylinder [1 No. 2 cylinder —n 1 Il

No. 3 cyfinder M1 No. 3 eylinder n ]

No., 4 cyiinder [ Ne¢. 4 cylinder i —

No. 5 cylinder [ No. & cylinder —r

No. 6 cylinder l—I— No. 6 cylinder —rl [

+—1 enging cyclek—'{ F1 engine cycle—+ SEF 179U

Two types of systems are used.

Sequential Multiport Fuel Injection System S
Fuel is injected into each cylinder during each engine cycle according to the firing order. This system is used
when the engine is running.

Simultaneous Multiport Fuel Injection System T

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

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

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

Fuel Shut-off -

Fuel to each cylinder is cut off during deceleration or operation of the engine at excessively high speeds.
Distributor Ignition (DI} System

DESCRIPTION oot

Input/Output Signal Line

NAECGO15807

Sensor Input Signal to ECM Ecﬂofr']"nc' Actuator
Camshaft position sensor Engine speed and piston position
Mass air flow sensor Amount of intake air
Engine coclant temperature sensor Engine coolant temperature
Throttle positon sensor Throte vae s posiion anition
Vehicle speed sensor Vehicle speed :irrcr:ling con- | Power transistor
Ignition switch Start signal
Knock sensor Engine knccking
Park/Neutral pesition (PNP} switch Gear position
Battery Battery voltage

208 EC-22



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Distributor {gnition (DI) System (Cont’d)

System Description wiccoossses Gl
Tp L

s MA

A

=y

B 1.50
z (=i
o 125 "
35

a

< 1.00 e
g ¥
& 075

£

§00 1,000 7400 1,800 2200
Engine speed (rpm) SEF742M

The ignition timing is controlled by the ECM to maintain the best air-fuel ratio for every running condition of e
the engine. The ignition timing data is stored in the ECM. This data forms the map shown.
The ECM receives information such as the injection pulse width and camshaft position sensor signal. Com-

puting this information, ignition signals are transmitted to the power transistor. BL
e.g., N: 1,800 rpm, Tp: 1.50 msec
A °BTDC

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

e At starting -
e During warm-up , Al
e Atidle

e At low battery voltage F

e During acceleration

The knock sensor retard system is designed only for emergencies. The basic ignition timing is programmed
within the anti-knocking zone, if recommended fuel is used under dry conditions. The retard system does not PG
operate under normal driving conditions. If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM. The ECM retards the ignition timing to eliminate the knocking condition.

. e - &)
Air Conditioning Cut Control
DESCRIPTION
Input/Output Signal Li e sl
npu utput >ignal Line NAECoO 18501
Sensor Input Signal to ECM ECM function Actuator ER
Air conditioner switch Air conditioner “ON” signal
Throttle position sensor Throttle valve opening angle &T
Camshaft posilion sensor Engine speed
; - Air conditioner . -
I
Engine coclant temperature sensor Engine coolant temperature cut control Air conditioner relay BS
[gnition switch Start signal
Vehicle spead sensor Vehicle speed E
Power steering oil pressure switch Power steering operation
1] ,\;;'\
|F|f.—k3

System Description

This system improves engine operation when the air conditioner is used.
Under the following conditions, the air conditioner is turned off. @

e When the accelerator pedal is fully depressed.

NALCOO16502

e When cranking the engine.

e At high engine speeds. EL
o When the engine cooclant temperature becomes excessively high.

e When operating power steering during low engine speed or low vehicle speed. 1B
o When engine speed is excessively low.

EC-23 209



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

speed)
DESCRIPTION
R . NAECOO7
Input/Output Signal Line
NAEC0017501
Sensor Input Signal to ECM ECQ?;:”C' Actuator
Vehicle speed sensor Vehicle speed
Park/Neutral position (PNP) switch Neutral position
Throttle position sensor Throttle position Fuel cut Injectors
control
Engine coolant temperature sensor Engine coalant temperature
Camshaft position sensor Engine speed

If the engine speed is above 2,500 rpm with no load (for example, in neutral and engine speed over 2,500
rpm) fuel will be cut off after some time. The exact time when the fuel is cut off varies based on engine speed.
Fuel cut will operate until the engine speed reaches 2,000 rpm, then fuel cut is cancelled.

NOTE:

This function is different from deceleration control listed under “Muitiport Fuel Injection (MFI) System”, EC-20.

Evaporative Emission System
DESCRIPTION

NAECQ018

Intake manifold
Throttle body

Purge line

Vacuum cut valve bypass valve

Vacuum cut valve

=

/

A

—J
Water separator
—-
Relief of
@vacuumﬁ =5
<<
. a'
Sealing gas cap with / (&4 EVAP

pressure ralief valve 3 .
A canister

E o e '
) . ]
valve EVAP canister

Fuel tank vent control valve

EVAP canister
purge volume control
solanoid valve

{3 Air
. Fuel vapor
- p

SEF927U

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 canistsr.

The fuel vapor in the sealed fuel tank is led into the EVAP canister which contains activated carbon and the
vapor is stored there when the engine is not operating or when refueling to the fuel tank.

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 ECM. When the engine
operates, the flow rate of vapor controlled by EVAP canister purge volume control solenoid valve is propor-
tionally regulated as the air flow increases.

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

210 EC-24



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

INSPECTION {3
. NAECOHTS
EVAP Canister N
Check EVAP canister as follows: A
1. Pinch the fresh air hose. H
2. Blow air into port A and check that it flows freely out of port B.
Sl
s
e
SEF428T
Tightening Torque EC
NAECG019502
?\m 5.1 - 6.3 Tighten EVAP canister as shown in the figure.
(0.52 - 0.65, 45.1 - 56.4) Make sure new O-ring is installed properly between EVAP can- =
; é/‘o-ring X ister and EVAP canister vent control valve. '
@) a4 - 108 MY
(0.85 - 1.10, 74.4 - 95.5)
[ : Nem (kg-m, in-lb) gepa3is i
Fuel Tank Vacuum Relief Valve (Built into fuel filler cap)
1. Wipe clean valve housing. .
2. Check valve opening pressure and vacuum. [
Pressure:
15.3 - 20.0 kPa (0.156 - 0.204 kg/cm?, 2.22 - 2.90 psi) e
Vacuum:
-6.0 to -3.3 kPa (-0.061 to -0.034 kg/cm?, -0.87 to
: -0.48 psi) AX
! Valve A 3. If out of specification, replace fuel filler cap as an assembly.
Fuel tank side SEF427N CAUT|0N: - . - L@)U
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/Pressure gauge S
Vacuum/ [E/er
Fuel filler Pressure
8T
35
Fuel filler cap adapter D"T
SEF9435 £
Vacuum Cut Valve and Vacuum Cut Valve Bypass Valve
Refer to EC-428. [F12
Evaporative Emission (EVAP) Canister Purge Volume
Control Solenoid Valve sacoorases S0
Refer to EC-311.
Tank Fuel Temperature Sensor o El
NAFCOO19508 =
Refer to EC-263.
82
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission Systerm {Cont'd)

EVAP service port adapter

e O

(72%

Pressure pump

EVAP
service
port

SEF462UA

Leak detector

SEF200U

B EvAP SYSTEM CLOSEN
APPLY PRESSURE TO EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.

NEVER USE COMPRESSED
AIR OR HIGH PRESSURE
PUMP!

DO NOT START ENGINE.
TOUCH START. '

| canced ||

START

|SEF838U

W EvAP SYSTEM CLOSER I:l

APPLY PRESSURE TO
SERVICE PORT TO RANGE
BELOW.

DO NOT EXCEED 0.6psi.

g

0.2 0.4

I END |

SEF917U

Evap Service Port
NAECH019509

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.

¢ Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pressure
in EVAP system.

NOTE:

e Do not start engine.

e Improper installation of EVAP service port adapter to the EVAP
service port may cause a leak.

& with CONSULT

1) Attach the EVAP service port adapter securely to the EVAP
service port.

2} Also attach the pressure pump and hose to the EVAP service
port adapter.

3} Turn ignition switch “ON".

4) Select the “EVAP SYSTEM CLOSE" of “WORK SUPPORT
MODE” with CONSULT.

5) Touch “START”. A bar graph (Pressure indicating display) will
appear on the screen.

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

7) Remove EVAP service port adapter and hose with pressure
pump.

8) Locate the leak using a leak detector. Refer to “EVAPORATIVE
EMISSION LINE DRAWING”, EC-28.

NAECGO18310

EC-26



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

& Without CONSULT

1} Attach the EVAP service port adapter securely to the EVAP
service port.

2) Also attach the pressure pump with pressure gauge to the R4,
EVAP service port adapter.

3) Apply battery voltage to between the terminais of both EVAP B

EVAP canister vent control valve and vacuum cut valve bypass valve ="
1o make a closed EVAP system.

4) To locate the leak, deliver positive pressure to the EVAP sys- LC
tem until pressure gauge points reach 1.38 - 2.76 kPa (0.014

Pressure pump oo Cieoin - 0.028 kg/cm?, 0.2 - 0.4 psi).

5) Remove EVAP service port adapter and hose with pressure
pump.

VAP 8) Locate the leak using a leak detector. Refer to “EVAPORATIVE

canister EMISSION LINE DRAWING”, EC-28. BE

EVAP service port adapter

service
port

7
_— Nl
il
EVAF canister
Battery vent control valve SEF598U A
i
A
\
Vacuum cut valve
ﬁ bypass valve TE
W
EVAP FD
(canister

Battery SEF599U S\LH

EC-27 213



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission Systemn (Cont'd)

EVAPORATIVE EMISSION LINE DRAWING

NAECO020

Fuel pressure regulator

EGR valve
o
S <
’:G),]/E—,{\ (_ R EVAP canister purge volume control sclenoid valve
< 'l e
H
U X/ —/‘
2 R _T(EE
To EVAP canister

??'~ o) 3 % %) EGRC-BPT valve -
‘ . N
b= B )

o~

%
oy

<

EVAP service port

EGRC-solenoid valve

Absolute pressure sensor j )
} SN

MAP/BARC switch solencid valve

SEFBBEW

NOTE:
Do not use soapy water or any type of solvent while installing vacuum hose or purge hoses.

214
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

g Ry

ﬂ%

- Va‘Euum cut valva
= S bypass valve —_
N 4 TE

< - -
(. A | J—j @g

EVAP canister

EVAP control 0
54
system pressure sensor EVAP canister Water separator FIA

Vacuum cut valve I vent control valve
View X

SEFB70T

(@)

(D%
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Positive Crankcase Ventilation

PCV valve -~

<3 Fresh air
4 : Blow-by gas
SECB31AA

Engine not running

Cruising

or backfiring
S
ldling or Acceleration
decelerating or high load
= -
—— i
SEF559A

SEC137A

ET277

Positive Crankcase Ventilation

DESCRIPTION

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

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

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

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

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

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

NAECOO21

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

MNALCO022

PCV Valve Ventilation 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.

NAECO022562

EC-30



BASIC SERVICE PROCEDURE

Fuel Pressure Release

Fuel Pressure Release @l
/ NAECOO23

Data fink connector Before disconnecting fuel line, release fuel pressure from fuel
gy for CONSULT line to eliminate danger. "

& WITH CONSULT

1. Turn ignition switch “ON”. .

2. Perform “FUEL PRESSURE RELEASE’ in “WORK sup- El
PCRT” mode with CONSULT.

3. Start engine. o

4. After engine stalis, crank it two or three times to release all fuel

NAECOR23501

SEFSTOR pressure,
5. Turn ignition switch “OFF”, ﬂ

M FUEL PRES RELEASE I []

FUEL PUMP WILL STOP BY FiE
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES AFTER L
ENGINE STALL. Cl
ly T
| START |
SEFB23K AT
Lo i L—_"—-—\/-L}‘______‘ @ WITHOUT CONSULT NAEC0023802 h
Fye! pump Juse 1. Remove fuel pump fuse located in fuse box. -

2. Start engine.

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

4. Turn ignition switch “OFF".

5. Reinstall fuel pump fuse after servicing fuei system.

5
ity

SEF963R Sl
Fuel Pressure Check recoe
e When reconnecting fuel line, always use new clamps. SEl
¢ Make sure that clamp screw does not contact adjacent
parts. .
e Use a torque driver to tighten clamps. Sl
¢ Use Pressure Gauge to check fuel pressure.

¢ Do not perform fuel pressure check with system operat- e
ing. Fuel pressure gauge may indicate false readings. B

1. Release fuel pressure to zero.
2. Disconnect fuel hose between fuel filter and fuel tube (engine 37
side).
[EL

([8):S
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BASIC SERVICE PROCEDURE

Fuel Pressure Check (Cont'd)

Feed hose

A
e

Return hose

K

SEFS64RA

T

SEFa28U)

Fuel pressure

SEF966R

3. Install pressure gauge between fuel filter and fuel tube.
4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge.
At idling:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If results are unsatisfactory, perform Fuel Pressure Regulator
Check.

Fuel Pressure Regulator Check —

1. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.

2. Plug intake manifold with a blind cap.

3. Connect variable vacuum source to fuel pressure regulator.

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

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

Injector

REMOVAL AND INSTALLATION

1. Release fuel pressure to zero. Refer to EC-31.

2. Drain coclant by removing drain plugs from both sides of cyl-
inder block.

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

4. Remove intake manifold collector from engine.
The following parts should be disconnected or removed.

Harness connectors for
IACV-AAC valve
IACV-FICD solencid valve
Throttle position sensor and closed throttle position switch
assembly

EGRC-solenoid valve

EGR temperature sensor
Ground harness

PCV valve ventilation hoses
Vacuum hoses for

Brake booster
EGRC-solenocid valve

EC-32

NAEC0025
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BASIC SERVICE PROCEDURE

Injector (Cont'd)
e Fuel pressure regulator Gil
s EVAP canister
e EGRC-BPT valve -
d. Air hoses from HIA
e Air duct
& IACV-AAC valve [0
e. Water hoses for
e Throttle body N
e Air relief plug L&
f. EVAP canister purge hose
g. EGR flare tube
5. Remove injector fuel tube assembly.
The following parts should be disconnected or removed. ,
e Vacuum hose for fuel pressure regulator FE
e Fuel feed and return hose
e All injectors hamess connectors L
e Push injector tail piece.
¢ Do not pull on connector.
e Do not extract injector by pinching. T
AT
6. Push out any malfunctioning injector from injector fuel tube.
?E% ) (26931-1 ?-3 :gT ml 7 Replace or clean injector as necessary.
Insulator—— T T 1 260-339 i | e Always replace O-rings with new ones. TF
\‘—&L‘hmcate plate ¢ Lubricate O-rings with engine oil.
674 O-ring ﬂ% l on this side. 8. Install injector to injector fuel tube assembly. ER
Fuel tube | T I
assembly T G A3
:/—Insulator
J SEF24508 sU
9. Install injectors with fuel tube assembly to intake manifold.
Tighten in numerical order shown in the figure. BE
a. First, tighten all bolts to 4.9 to 6.0 N-m (0.5 to 0.61 kg-m, 3.6 '
to 4.4 f-lb).
b. Then, tighten all bolts to 10.8 to 14.7 N-m (1.1 to 1.5 kg-m, 8 &7
to 11 ft-Ib).
10. Reinstall any part removed in reverse order of removal.
CAUTION: RS
After properly connecting fuel hose to injector and fuel tube,
check connection for fuel leakage. B
SEFB67W sl
Fast Idle Cam (FIC) ‘
# MONTOR % NoFaL [ INSPECTION AND ADJUSTMENT A
{H With CONSULT TS
COOLAN TEMP/S — 25°%C 1. Turn ignition switch “ON". e
2. See “COOLAN TEMP/S” in “DATA MONITOR" mode with
CONSULT.
3. When engine coolant temperature is 20 to 30°C (68 to 86°F), EL
make sure that the center of mark A is aligned with mark B as
RECORD shown in the figure. 15
SEF052R

EC-33 219



BASIC SERVICE PROCEDURE

Fast Idle Cam (FIC) (Cont'd)

Mark @

{cam follower lever)

Mark@
Mark

(fast idle cam)

Mark B

(cam fcllower lever}

Mark@

{fast idle cam)

SEF971R

_ CONMECT
| Ecm  [o[connecToR]| . Ej]
59

SEF774U

Mark @)

(cam follower lever)

Mark

Mark

(fasi idle cam)

Mark @

{cam ftollower lever)

Mark@

(fast idle cam)

SEFQ71R

220

® Without CONSULT
1.
2.

3.

If NG, adjust by turing adjusting screw.
Lock nut:
®]: 0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-Ib)

Start engine and warm it up.

When engine coolant temperature is 75 to 85°C (167 to
185°F), check the following.

The center of mark A is aligned with mark C.

The cam follower lever's roller is not touching the fast idie cam.
f NG, replace thermo-element and perform the above inspec-
tion and adjustment again.

. . . NAECO026502
Turn ignition switch “ON”.

Check voltage between ECM terminal 59 (Engine coclant tem-
perature sensor signal) and ground.

When the voltage is between 3.12 to 3.52V, make sure that the
center of mark A is aligned with mark B as shown in the fig-
ure.

If NG, adjust by turning adjusting screw.
Lock nut:
@] :0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-Ib)

Start engine and warm it up.

When the voltage is between 1.10 to 1.36V, check the follow-
ing.

The center of mark A is aligned with mark C.

The cam follower lever’s roller is not touching the fast idle cam.
If NG, replace therma-element and perform the above inspec-
tion and adjustment again.

EC-34



BASIC SERVICE PROCEDURE

idle Speedignition Timing/Idle Mixture Ratic Adjustment
Idie Speed/Ignition Timing/ldle Mixture Ratio @l

Adjustment
NAECOG27

PREPARATION A

. nagcoozrsor  IWALER
1) Make sure that the following parts are in good order.
e Battery )
e Ignition system EM
e Engine oil and coolant levels
e Fuses 1G
e ECM harness connector
e Vacuum hoses
e Air intake system EC

(Qil filler cap, oil level gauge, etc.)

o Fuel pressure EE
e Engine compression
¢ EGR valve operation
e Throttle valve Gl
e Evaporative emission system

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

3) On automatic transmission equipped models, when checking idle rpm, ignition timing and mixture ratio,
checks should be carried out while shift lever is in “N” position.

4y When measuring “CO” percentage, insert probe more than 40 ¢m (15.7 in) into tail pipe. AT

5} Turn off headlamps, heater blowsr, rear defogger.

8) Keep front wheels pointed straight ahead. TE

7) Make the check after the cooling fan has stopped.

sU-

ER

EC-35
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BASIC SERVICE PROCEDURE

ldie Speed/ignition Timing/ldie Mixture Ratio Adjustment (Cont'd)

Overall Inspection Sequence

[ INSPECTION START

Pertorm on board diagnostic
systermn.

NG

OK

lCheck & adjust ignition timing.I

OK

Repair or replace.

NG
’Check & adjust idle speed. |——| Check IACV-AAC valve.

OK

Check functicn of front heated
oXydgsen sensor.

NG

NG

Check harnesses for front
heated oxygen sensor.

OK

OK

Repair or replace harness(es).'—»

N
Check CO%. }—G—

OK

Replace front healed oxygen
sensor.

INSPECTION END

Check function of front heated

NG

Check emission control parts
and repair or raplace if
necessary.

oxygen sensor.

OK

EC-36

NAECOG27S0T01
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/idie Mixture Ratio Adjustment (Cont’d)

. o
1 [INSPECTION START 2 |CHECK IGNITION TIMING &
1. Visually check the following: 1. Run engine at about 2,000 rpm for about 2 minutes under
» Air cleaner clogging no-load. WA
e Hoses and ducts for leaks 2. Rev engine (2,000 - 3,00C rpm} two or three times under -
« EGR valve operation no-lead, then run engine at idle speed.
« Electrical connectors
o Gasket EM
e Throttle valve and throftle position sensor operation /4/
2. Start engine and warm it up until engine coolant tempera- /?
ture indicator poinis to the middle of gauge. a LG
Ensure engine stays below 1,000 rpm. a
7 —
emp =k g
——
( N
| R | ¥ e g
kk )) ~ X000 c/min seForsu | o
120 270 3. Turn off enging and disconnect throttle position sensor har-
" ness connector.
O\
g duat | GL
. SEFg76U /
3. Open engine hood and run engine at about 2,000 rpm for [V
about 2 minutes under no-load.
\Hlijs "
\\\\\\\\\\‘\1 | i/l///,% i
N 7
-S}\ 5 /? Throtle position sensor
N 6 a harness_connector
3 g
75 SEF975R
- a 4. Start and rev engine (2,000 - 3,000 rpm) two or three times e
Z 3 : 28
; 0 8 under no-locad, then run at idle speed.
= %000 r/min “~3 SEFa7TU 5, Check ignition timing with a timing light.
4. Perform diagnostic test mode 1l (Self-diagnostic results). Timing Ay
Refer 1o EC-59. indicator
N ‘ 7 o
SERVICE =
— ENGINE —
SOON .
/ \ SEF3718
15°+2° BTDC (in "P” or “N” position) 2@
RS
' SEF217U OK or NG
OK or NG OK | GO TO 4.
oK > [cOoTOZ NG » |coTosa. 3T
NG > 1. Repair or replace components as
necessary, Al
2. GOTO 2
ElL,
04
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio Adjustment (Cont'd)

3 ADJUST IGNITION TIMING

5 ADJUST BASE IDLE SPEED

1. Adjust ignition timing by turning distributor after loosening
securing bolts,

2. Turn off engine and connect throttte position sensor hamess
connecter to throttle position sensor.

Throttle position sensor

harness connector
SEF972R

1. Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-load
then run engine at idle speed.
2. Adjust idle speed by turning idle speed adjusting screw.

A VI P =Y
/EGHC BPT valve/@

SEF373R
700150 rpm (in “P” or “N” position)

lcgoTO 2.

|coTos.

4 CHECK BASE IDLE SPEED

6 CHECK TARGET IDLE SPEED

-@ With CONSULT
1. Read idle speed in "DATA MONITOR® mode with CON-
SULT,

# NOFAIL []

700 rpm

% MONITOR
CMPSsRPM(REF)

I RECORD |

SEF356V
700=50 rpm (in “P” or “N” position)

() Without CONSULT
1. Check idle speed.
700+50 rpm (in “P” or “N” position)

. () with CONSULT
. Turn off engine and connect thiottle position sensor harness
connector,

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

3. Read idle speed in “DATA MONITOR” mode with GON-
SULT.

% NoFRAL [ ]

750 rpm

¥ MONITOR

CMPS*RPM(REF)

| RECORD

SEF357V
75050 rpm (in “P” or “N” position)

OK or NG
OK > GO TO 6.
NG » GO TO 5.

EC-38

@ Without CONSULT
. Tum off engine and connect throttle position senser harness
connector.
2. Start and rev engine {2,000 - 3,000 rpm) 2 or 3 timas under
ne-load then run at idle speed.
3. Check idle speed.
750150 rpm (in “P” or “N” position)

OK or NG
OK (With » GO TO 8.
CONSULT)
OK (Without > GO TO 9.
CONSULT)
NG > GOTO 7.




BASIC SERVICE PROCEDURE

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

P,
7 DETECT MALFUNCTIONING PART 9 CHECK FRONT HEATED OXYGEN SENSOR Gl
- LH SIGNAL

Check the following,
1. Check IACV-AAC valve and replace if necessary. Refer to @ Without CONSULT MA

EC-336. 1. Run engine at about 2,000 rpm for about 2 minutes under e
2. Check IACV-AAC valve harmess and repair if nacessary. no-load.

Refar to EC-336. 2, Set “Left bank front heated oxygen senscer monitor” in the
3. Check ECM function by substituting another kncwn good Diagnostic Test Mode Il. Refer 1o EC-59. S

ECM.

(ECM may be the cause of a procblem, but this is rarely the
case.)

With » GO TO 8.
CONSULT
Without » GO TO 9.
CONSULT
8 CHECK FRONT HEATED OXYGEN SENSOR SEF975U
LH SIGNAL 3. Make sure that MIL goes cn more than 5 times during 10

With CONSULT seconds at 2,000 rpm. @L
1. Run engine at about 2,000 rpm for about 2 minutes under

no-foad. ‘
2. See "FR 02 MNTR-B2” in “DATA MONITOR" mode. \ / BT
3. Running engine at 2,000 rem under no-toad (engine is

warmed up 1o nermal operating temperature.), check that ERVI E

the monitor fluctuates between “LEAN" and *RICH" more &l

than 5 times during 10 seconds. ey ENGI N E — ™
¥¢ MONITOR s NOFAIL [] SOON 7B

CMPSeRPM(REF)  2087rpm \
FR 02 MNTR-B1  LEAN '

FR 02 MNTR-B2  RICH sereiry | P
OK or NG
OK P |GOTC 2. A
NG (MILdces GO TQ 17.
l RECORD _ not blink.) o
SEF358Y NG (MIL > 1. Replace front heated oxygen senscr S
1 time: RICH — LEAN - RICH blinks less LH.
2 times: RICH — LEAN -» RICH — LEAN — RICH than 5 times.) 2. GO TO 10. 2
Al
CK or NG
OK > GO TO 12 .
anr
NG {Monitor [ GO TO 17. ol
does not fluc-
tuate.) “’s"
NG {Menitor > 1. Replace front heated oxygen sensor "
fluctuates less LH. :
than 5 times.) 2. GO TO 10. =
Eff
i
S
2L
D3
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BASIC SERVICE PROCEDURE

ldle Speed/ignition Timing/idle Mixture Ratic Adjustment (Cont'd}

CHECK FRONT HEATED OXYGEN SENSOR
LH SIGNAL

10

CHECK FRONT HEATED OXYGEN SENSOR
AH SIGNAL

12

(& With CONSULT

1. Warm up engine to normal operating temperature.

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

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

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

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

$ without CONSULT

1. Set “Left bank front heated oxygen sensor monitor” in the
Diagnostic Test Mode II. Refer to EC-59.

2. Make sure that MIL goes on mare than 5 times during 10
seconds at 2,000 rpm.

(F]) with CONSULT

1. See “FR C2 MNTR-B1” in “DATA MONITOR" mode.

2. Maintaining engine at 2,000 rpm under no-foad (engine is
warmed up lo normal operating temperature.), check that
the monitor fluctuates hetween “LEAN" and “RICH" more
than & times during 10 seconds.

Yc MONITOR  y¢ NOFAL []

2087rpm
LEAN
RICH

CMPS-RPM({REF)
FR 02 MNTR-B1
FR 02 MNTR-B2

| RECORD

SEF358V

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

QK or NG
OK (With » |GDTO 12
CONSULT)
OK (Without  p GO TO 13.
CONSULT)
NG p |(GOTO 1.
11 DETECT MALFUNCTIONING PART

Check the following.

1. Check fue! pressure regulator. Refer to EC-32.

2. Check mass air flow sensor and its ¢ircuit. Refer to EC-122.

3. Check injector and its circuit. Refer to EC-4489.
Clean or replace if necessary.

4. Check engine coolant temperature sensor and its circuit.
Refer to EC-162.

5. Check ECM function by substituting another known good
ECM.
(ECM may be the cause of a prebiem, but this is rarely the
case.)

OK or NG
OK > INSPECTION END
NG (Monitor > GO TO 16.
does not fluc-
tuate.)
NG {Monitor » 1. Replace front heated oxygen sensor
fluctuates less RH.
than 5 times.) 2. GO TO 14

>—]GOT02.

EC-40




BASIC SERVICE PROCEDURE

idle Speed/ignition Timing/idie Mixture Ratio Adjustment (Cont'd)

CHECK FRONT HEATED OXYGEN SENSOR
RH SIGNAL

13

15 |DETECT MALFUNCTIONING PART

(&) Without CONSULT
1. Set “Right bank front heated oxygen sensor monitor” in the
Diagnostic Test Mode il. Refer to EC-59.

SEFg75U
2. Make sure that MIL goes on more than & times during 10
secends at 2,000 rpm.

N
SERVICE
— ENGINE —
, SOON",

7

Check the following.

1. Check fue!l pressure regulator. Refer to EC-32.

2. Check mass air flow sensor and its circuit. Refer to EC-122.

3. Check injector and its circuit. Refer o EC-449.
Clean or replace if necessary.

4. Check engine coolant temperature sensor and its circuit.
Refer to EC-162.

5. Check ECM function by substituting another known good
ECM.
(ECM may be the cause of a problem, but this is rarely the
case.)

p |coTO2

CHECK FRONT HEATED OXYGEN SENSOR
RH HARNESS

16

Py

. Turn off engine and disconnect battery ground cable.

2. Disconnect ECM harness connector.

3. Disconnect front heated oxygen sensor RH harness con-
nector.

4. Check harness continuity between ECM terminal 50 and

front heated oxygen sensor RH harness connector.

®

[ Ecm o] connecTor] .
50

DISCONNECT

Front heated oxygen
sansor RH harness
1 4 connector

N

DISCOMNECT

Q]

SEF980U
Continuity should exist.

OK or NG

1. Connect ECM harness connector.
2. GOTO18.

OK

‘ SEF217U
QK or NG
oK > INSPECTION END
NG (MIL dces P GO TO 18,
not blink.)
NG (MIL » 1. Replace front heated oxygen sensor
blinks less RH.
than 5 times.) 2. GOTO 14,
14 CHECK FRONT HEATED OXYGEN SENSOR

RH SiGNAL

NG 1. Repair or replace harness.
2. GO TO 8. (With CONSULT)

GO TO 9. (Without CONSULT)

(B with CONSULT

1. Warm up engine to normal operating temperature.

2. Run engine at approx. 2,000 rpm for approx. 2 minutes
under no-lpad.

3. See "FR 02 MNTR-B1" in "DATA MONITOR” mode.

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

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

Without CONSULT

1. Set “Right bank front heated oxygen sensor monitor” in the
Diagnostic Test Mode Il. Refer to EC-59.

2. Maks sure that MIL goes cn more than 5 times during 10
seconds at 2,000 rpm.

OK or NG
OK | 2 INSPECTICN END
NG > GO TO 15.

EC-41

e
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7
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BASIC SERVICE PROCEDURE

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

17 CHECK FRONT HEATED OXYGEN SENSOR
LH HARNESS

18 {PREPARATION FOR “CO” % CHECK

—y

. Tum off engine and disconnect battery ground cable.

. Disconnect ECM harness connactor.

. Disconnect front heated oxygen sensor LH harness connec-
tor.

4. Check harness continuity between ECM terminal 51 and

front heated oxygen sensor LH harness connector.

[0\

Front heated oxygen )

sensor LH harness (.E@
i 4 conneclor — (o)
T.S. It |[L_ecm lofconnecTor]l | Y
DISCONNECT 51 MSCONMECT

[Q]

SEF981U
Continuity should exist.

OK or NG

With CONSULT

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

2. Set “COOLANT TEMP" to 5°C (41°F) by touching “DWN"
and “Cid”.

macTveTesTH [

COOLANT TEMP 5°C
czzezzzzzr MONITOR zo========

CMPS=RPM(REF) 1175rpm

INJ PULSE-B2 2.7msec

INJ PULSE-B? 2.7msec

IGN TIMING 10BTDC

i
[Qul uP_ ][ DwN J[Qd]

SEF359V

. Connect ECM hamess connector.
. GO TO 18.

OK >

hy —

NG >

—_

. Repair or replace harness.
. GO TO 8. (With CONSULT)

n

GO TO 9. (Without CONSULT)

EC-42

@ Without CONSULT
. Disconnect engine coolant temperaturg sensor harness
connector.

2. Connect a resistor (4.4 k{}) between terminals of engine
coolant temperature sensor harness connector.

Engine coclant
temperature sensor
0 harness connector

15, D,
DESCONNECT @
€ .

2.5k< resistor SEFggs2U

p (GO TO 8.




BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/lale Mixture Ratio Adjustment (Cont'd)

19 CHECK “CO” % @
1. Start engine and warm it up until engine coolant tempera-
ture indicator points to the middle of gauge. Mﬁﬁl
TEMP :E;-
- \ EM
i1
N\ ’)
120 270 LG
. / SEF976U
2. Rev engine (2,000 - 3,000 rpm) two or three times under
no-ioad, then run engine at idle speed. FE.
GL
T
AT
SEF978U
3. Check “CO" %.
Idle CO: 0.2 - 8% TF
4. () Without CONSULT
After checking CO%,
a. Disconnect the resistor from terminals of engine coolant R
temperature sensor. ED
b. Connect engine coolant temperature sensor harness con-
nector to engine coolant temperature sensor.
fﬂ\)vr
OK or NG 0
OK > 1. Replace front heated oxygen sensor
L. &l
2. GO TO 10. sU
NG » GO TO 20.
20 DETECT MALFUNCTIONING PART
Check the following. &1
1. Connect front heated cxygen sensor harness connectors to
front hoated oxygen sensor.
2. Check fuel pressure regulator. Refer to EC-32. ES
3. Check mass air flow sensor and its circuit. Refer to EC-122. i
4. Check injecter and its circuit. Refer to EC-449.
Clean or replace if necessary. -
5. Check engine coolant temperature senscr and its circuit. Ef
Refer to EC-162.
6. Check ECM function by substituling another known good
ECM. HA,
(ECM may be the cause of a problem, but this is rarely the
case.)
» |GoTO2 G
EL
D5
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

Introduction
NAECOOZ8

The ECM has an on board diagnostic system, which detects malfunctions related to engine sensors or actua-
tors. The ECM also records various emission-related diagnostic information including:

SAE Mode

Emission-reiated diagnostic information

Mode 3 of SAE J1979
Mode 2 of SAE J1979
Mcde 1 of SAE J1979

Diagnostic Trouble Code (DTC)

Freeze Frame data

System Readiness Test (SRT) code

15t Trip Diagnostic Trouble Code (1st Trip DTC} Mods 7 of SAE J1979

1st Trip Freeze Frame data

Mode 6 of SAE J1979

Test values and Test limits

The above informaticn can be checked using procedures listed in the table below.

X: Applicable -—: Not applicable
DTC 1st trip DTC Freeze Frame | Tst trip Fresze SRT code Test value
data Frame data

Diagnostic test mode 1l {Self- .

) . X X — — — —
diagnostic resulis}
CONSULT X X X X X —
GST X X2 X — X X

*1: When DTC and 1st trip DTC simultanecusty appear on the display, they cannot be clearly distinguished from each other.

*2: 1st trip DTCs for self-diagnoses concerning SRT items cannot be shown on the GST display.

The malfunction indicator lamp {MIL) on the instrument panel lights up when the same malfunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode. (Refer to EC-96.)

Two Trip Detection Logic —

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

If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored
in the ECM memory, and the MIL lights up. The MIL lights up at the same time when the DTC is stored. <2nd
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 1st trip DTC
ltems 1st trip 2ndtrip | isttrip dis-| 2ndtrip | 1st trip dis- | 2nd trip
Blinking | Lighting up lighting up playing displaying playing displaying
Misfire (Possible three way catalyst
damage) X n . X . X —
— DTC: PO300 - PC306 (0701, 0603 -
0608} is being detected
Mistire (Possible three way catalyst
damage) _ X _ X o X _
— DTC: PO300 - PO306 (0701, 06803 -
0608} has been detected
Closed laop control __ X _ X _— X —
— DTC: P1148 (0307), P1168 {0308}
Fail-safe items (Refer to EC-96.) — X — X — X" —
Except above — — X — X X X

*1: Except “ECM”

EC-44



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

Emission-related Diagnostic Information oo

DTC AND 1ST TRIP DTC NAECou0S01

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 previousiy, 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 malfunction 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 con-
secutive trips. If a 1st trip DTC is stored and a non-diagnostic operation is performed 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 dur-
ing 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-55.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-53. These items are required by legal
reguiations to continuously monitor the system/component. In addition, the items monitored non-continuously
are also displayed on CONSULT.

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

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow” procedure Step I, refer to EC-84. Then perform “DTC Confirmation Proce-
dure™ or "Overall Function Check” to try to duplicate the problem. If the malfunction is duplicated, the item
requires repair.

How to Read DTC and 1st Trip DTC

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

1) No Tools
The number of blinks of the MIL in the Diagnostic Test Mode Il (Self-Diagnostic Results) Examples: 0101,
0201, 1003, 1104, etc.

These DTCs are controlled by NISSAN.

2) B With CONSULT
@ With GST
CONSULT or GST (Generic Scan Tool} Examples: P0340, P1320, P0705, PO750, etc.

These DTCs are prescribed by SAE J2012.
{CONSULT also displays the malfunctioning component or system.)

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

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

A sample of CONSULT display for DTC and 1st trip DTC is shown below. DTC or 1st trip DTC of a malfunc-
tion is displayed in SELF-DIAGNOSTIC RESULTS mode of CONSULT. Time data indicates how many times
the vehicle was driven after the last detection of a DTC.

If the DTC is being detected currently, the time data will be “0”.

If a 1st trip DTC is stored in the ECM, the time data will be “[11]".

NAECOOS0S01GT

B SELF-DIAG RESULTS I [ B SELF-DIAG RESULTS O
FAILURE DETECTED TIME FAILURE DETECTED TIME
e IACV-AAC VALVE 0 1st trip IACV-AAC VALVE [t]
display [PO505 1 DTG [PO505 ]
display
|[ERASE][ PRINT |[FFdata] |[ERASE|| PRINT ||FFdata |
SEF180U
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FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA A ECo050502

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

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data.
The data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT or GST.
The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For details,
see EC-71,

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

Priority ltems
Freeze frame data Mistire — DTC: P0300 - PO306 (0701, 0603 - 0608)
t Fuel Injection System Function — DTC: PO171 (G115), PO172 (0114), PO174 (0210}, PO175
{0209)
2 Except the above items (Includes A/T related jtems)
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-55.

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} 1l system may become the legal require-
ments in some states/areas. All SRT codes must be set in this case. Uniess all SRT codes are set, conduct-
ing the I/M test may not be allowed.,

SRT codes are set after self-diagnosis has been performed one or more times. This occurs regardiess of
whether the diagnosis is in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips.
The following table lists the & SRT items (30 test items) for the ECM used in R50 models.

SRT items Self-diagnostic test items

e Three way catalyst function {right bank) P0420 {(0702)

Catalyst monitoring e Three way catalyst function (left bank) P0430 (0703)

EVAP control system {(Small leak — negative prassure) P0440 (0705}
EVAP system monitoring e EVAP control system (Small leak — positive pressure} P1440 (0213)
» EVAP control system purge flow menitoring P1447 (0111)
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SRT items Self-diagnostic test items
e Front heated oxygen sensor (Circuit) PO130 (0503}
o Front heated oxygen sensor (Lean shift monitoring) PO131 (0415)
Right bank e Front heated oxygen sensor (Rich shift monitoring) P0132 (0414)
e Front heated oxygen sensor (Response monitoring) PG133 (0413)
e Front heated oxygen sensor {High voltage) P0134 (0509)
e Front heated oxygen sensor (Circuit) P0O150 (0303)
» Front heated oxygen sensor (Lean shift monitoring) PO151 (0411)
Left bank o Front healed oxygen sensor (Rich shift monitoring) PO152 (0410)
o » Front heated oxygen sansor (Response monitoring) PO153 (0409)
Oxygen sensor monitoring e Front heated oxygen sensor (High voltage) P0154 {0412)
» Rear heated oxygen sensor (Min. veltage menitoring) P0137 (0511}
Riaht bark e Rear heated oxygen sensor (Max. voltage menitoring) P0138 (0510)
9 « Rear heated oxygen sensor (Response monitoring) P0139 (0707)
« Rear heated oxygen sensor {High voltage) P0140 {0512}
o Rear heated oxygen sensor (Min. voltage monitoring} PC157 (0314)
Left bank e Rear heated oxygen sensor (Max. voltage monitoring) P0158 (0313)
e Rear heated oxygen sensor (Response monitoring) P0158 {0708)
» Rear heated oxygen sensor (High voltage) PO160 (0315)
e Front heated oxygen sensar heater (right bank) P0135 (G901)
- » Rear healed oxygen sensor heater (right bank) P0141 {0902)
Oxygen sensor heater monitoring e Front heated oxygen sensor heater {left bank) PG155 {1001)
e Rear heated oxygen sensor heater {left bank} P0O161 (1002)
e EGR function (close) P0400 (0302)
EGR system monitoring « EGRC-BPT valve function P0402 (0306)
¢ EGR function (open} P1402 (0514)

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-55). 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 P

1. (@ With CONSULT
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
SRT codes are not set, “INCMP” is displayed.
2. & With GST
Selecting Mode 1 with GST (Generic Scan Tool)
A sample of CONSULT display for SRT code is shown befow.
“INCMP” means the self-diagnosis is incomplete and SRT is not set. “CMPLT” means the self-diagnosis is
compiete and SRT is set.

EC-47
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W srRTsTATUS B [
CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT
FGR SYSTEM INCMP
| _ PRINT
SEF215U
How to Set SRT COde NAECOO3050302

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 pericd of actual driving under various conditions. The most efficient driving pat-
tern in which SRT codes can be properly set is explained on the next page. The driving pattern should be
performed one or more times tc set aill SRT codes.
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e The time required for each diagnosis varies with road surface conditions, weather, altitude, individual driv-
ing habits, etc.
Zone A refers to the range where the time required, for the diagnosis under normal conditions™, is the

shortest.
Zone B refers to the range where the diagnosis can still be performed if the diagnosis is not completed

within zone A.

*: Normal conditions refer to the following:

— Sea level

- Flat road

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

— Diagnosis is performed as quickly as possible under normal conditions.
Under different conditions [For example: ambient air temperature other than 20 - 30°C (68 - 86°F})], diag-
nosis may also be performed.

Pattern 1:

¢ The engine is started at the engine coolant temperature of 10 to 35°C {14 to 95°F)
(where the voltage between the ECM terminals 59 and 43 is 3.0 - 4.3V).

e 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 59 and 43 is lower than 1.4V).

o The engine is started at the tank fuel temperature of warmer than 0°C (32°F) (where the voltage
between the ECM terminal 60 and ground is less than 4.1V).

Pattern 2:

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

Pattern 3:

e The driving pattern outlined in *2 must be repeated at least 3 times.
On M/T models, shift gears following “suggested upshift speeds” scheduie beilow.

Pattern 4:

¢ Tests are performed after the engine has been operated for at least 17 minutes.

e The accelerator pedal must be held very steady during steady-state driving.

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

*1: Depress the accelerator pedal until vehicle speed is 90 km/h (56 MPH), then release the accelerator pedal

and keep it released for more than 10 seconds. Depress the accelerator pedal until vehicle speed is 90 km/h

(56 MPH) again.

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

1)} Decelerate vehicle to O km/h 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 until the EGR system SRT is set.

5O » 55 KM/ oermrermerameimeens
(30 - 35 MPH) :
O kmih -

SEF4148

*3: Checking the vehicle speed with CONSULT or GST is advised.
“4: The driving pattern may be omitted when “PURG FLOW P1447" is performed using the "DTC WORK

SUPPORT” mode with CONSULT.
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*5: The driving pattern may be omitted when “EVAP SML LEAK P0440” is performed using the “DTC WORK

SUPPORT” mode with CONSULT.
*6: The driving pattern may be omitted when all the followings are performed using the “DTC WORK SUP-

PORT” mode with CONSULT.

¢ “EGR SYSTEM P0400”

e “‘EGR SYSTEM P1402”

*7: The driving pattern may be omitted when “EGRC-BPT/VLV P0402” is performed using the “DTC WORK
SUPPORT” mode with CONSULT.

Suggested Transmission Gear Position for A/T Models P
Set the selector lever in the “D” position with the overdrive switch turned ON.

Suggested upshift speeds for M/T models I

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

For normal acceleration in low altitude areas For quick acceleraticn in low altitude
[less than 1,218 m {4,000 1)]: areas and high altitude areas
[over 1,219 m {4,000 f1)):
ACCEL shitt point CRUISE shift point

Gear change kmvh (MPH) krvh (MPH) km/h (MPH)
15t to 2nd 24 (15) 24 (15) 24 (15)
2nd to 3rd 40 (25) 29 (18} 40 {25}
3rd to 4th 58 (36) 48 (30) 64 (40)
4th to 5th 64 (40} 63 (39) 72 (45)

Suggested Maximum Speed in Each Gear
NAECOO3350305

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

Gear km/h (MPH)

2W0D {AUTQ mode)
1st 50 {30)
2nd 95 (60}

TEST VALUE AND TEST LIMIT (GST ONLY — NOT APPLICABLE TO CONSULT)
The following is the information specified in Mode 6 of SAE J1979.

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

Items for which these data (test value and test limit) are displayed are the same as SRT code items (30 test
items).

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

NAECGO30504

X: Applicable - Not applicable

Test value (GST display)

SRT i#tem Self-diagnostic test item Test limit Applicaticn
TID CiD
Three way catalyst function M X
(Right bank) 01H O1H ax.
CATALYST
Three way catalyst function
. X
(Left bank) 03+ 02H Max

EC-51
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Test value (GST display)

Test limit

Application

SRT item Self-diagnostic test item
TID CiD
EVAP contral system 05H 03H Max X
(Smail leak) '
EVAP SYSTEM
EVAP control system purge flow .
monitoring 06H 83H Min. X
09H 04H Max. X
0AH 84H Min. X
Front heated oxygen sensor
(Right bank) 0BH 04H Max. X
OCH 04H Max. X
0ODH 04H Max. X
11H C5H Max. X
12H 85H Min. X
Front heated oxygen sensor
(Left bank) 13H 0sH Max. X
14H 05H Max. X
02 SENSOR
15H 05H Max. X
19H 86H Min. X
Rear heated oxygen sensor 1AH 86H Min. X
(Right bank) 1BH 06H Max. X
1CH 06H Max. X
21H B87H Min. X
Rear heated oxygen sensor 22H 87H Min. X
(Left bank) 23H O7H Max. X
24H 07H Max. X
Front heated oxygen sensor heater 29H 08H Max. X
(Right bank) 2AH 88H Min. X
Front heated oxygen sensor heater 2BH 09H Max. X
(Left bank) 2CH 89H Min. X
02 SENSCR HEATER
Rear heated oxygen sensor heater 2DH 0AH Max. X
(Right bank) 2EH 8AH Min. X
Rear heated oxygen sensor heater 2FH 0BH Max. X
(Ledt bank) 30H 8BH Min. X
31H 8CH Min. X
32H 8CH Min. X
EGR function 33H 8CH Min. X
EGR SYSTEM 34H 8CH Min. X
35H 0CH Max. X
36H OCH Max. X
EGRC-BPT valve function
37H 8CH Min. X
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EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS G|
X: Applicable —: Not applicable

ltems oTe Test Vr‘.“”.e/ . . Reference LA
(CONSULT screen terms) | CONSULT | Lo Srreode | Taremm | TTPETERL page
GST*2 v}

NO SELF DIAGNOSTIC EW
FAILURE INDICATED Po000 0505 - - - -
MAF SEN/CIRCUIT P0100 0102 — — X EC-122 LG
ABSL PRES SEN/CIRC PO105 0803 — — X EC-131
AIR TEMP SEN/CIRC PO110 0401 — — X EC-140
COOLANT T SEN/CIRC PO115 0103 — — X EC-146
THATL POS SEN/CIRC PO120 0403 — — X EC-151 FE
*COOLAN T SEN/CIRG PO125 0908 — — X EC-162
FRONT 02 SENSOR-B? PO130 0503 X X X'3 EC-167 oL
FRONT 02 SENSOR-B1 PO131 0415 X X X*3 EC-175 |
FRONT 02 SENSOR-B1 PO132 0414 X X X3 EC-181 v
FRONT 02 SENSOR-B1 PO133 0413 X X X*3 EC-187 AT
FRONT 02 SENSOR-B1 PO134 0509 X X X3 EC-196
FR O2 SE HEATER-B1 PO135 0901 X X X3 EC-204 TE
REAR 02 SENSOR-B1 PO137 0511 X X X3 EC-210
REAR 02 SENSOR-B1 P0138 0510 X X X*3 EC-218 £l
REAR O2 SENSOR-B1 PO139 0707 X X X'3 EC-228
REAR 02 SENSOR-BT PO140 0512 X X X3 EC-235 A
RR O2 SE HEATER-BT PO141 0902 X X X*3 EC-243
FRONT 02 SENSOR-B2 PO150 0303 X X X*3 EC-167 sy
FRONT 02 SENSOR-B2 PO151 0411 X X X*3 EC-175
FRONT 02 SENSOR-B2 PO152 0410 X X X*3 EC-181 BR
FRONT 02 SENSOR-B2 P0153 0409 X X X3 EC-187
FRONT 02 SENSOR-B2 PO154 0412 X X X*3 EC-196 ST
FR 02 SE HEATER-B2 PO155 1001 X X X3 EC-204
REAR 02 SENSOR-B2 PO157 0314 X X X*3 EC-210 RS
REAR 02 SENSOR-B2 PO158 0313 X X X*3 EC-218 _
REAR 02 SENSOR-B2 P0O159 0708 X X X3 EC-226 Bl
REAR 02 SENSOR-B2 P0O160 0315 X X X*3 EC-235 =
RR 02 SE HEATER-B2 PO161 1002 X X X3 EC-243
FUEL SYS LEAN/BKT PO171 0115 — — X EC-249 S0
FUEL SYS RICH/BK1 PO172 0114 — — X EC-256 v
FUEL SYS LEAN/BK2 PO174 0210 — — X EC-249 Bl
FUEL SYS RICH/BK2 PO175 0209 — — X EC-256
FUEL TEMP SEN/CIRC PO180 0402 — — X EC-263 oY
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pTC 4 Test valua/
(CONSUL‘II'tesrgfseen terms) CONSULT o SRT code (;%s; I(J)r:lit 1st irip DTC"4 He;irge;ce
GST2 y)

MULTI CYL MISFIRE P0300 0701 — — X EC-267
CYL 1 MISFIRE P0301 0608 — - X EC-267
CYL 2 MISFIRE PO302 0807 — — X EC-267
CYL 3 MISFIRE P0O303 0606 — _ X EC-267
CYL 4 MISFIRE P0304 0805 — — X EC-267
CYL 5 MISFIRE P0305 0604 — — X EC-267
CYL 6 MISFIRE P03086 0603 — — X EC-267
KNOCK SEN/CIRC PG32& 0304 — — — EC-272
CPS/CIRCUIT (OBD) P0335 0802 — — X EC-277
CAM POS SEN/CIRC P0340 0101 — — X EC-282
EGR SYSTEM P0O4C0 0302 X X X3 EC-289
EGRC-BPT VALVE P0402 0306 X X X*3 EC-297
TW CATALYST SYS-B1 P0420 0702 X X X*3 EC-301
TW CATALYST SYS-B2 P0430 0703 X X X3 EC-301
EVAP SMALL LEAK P0O440C 0705 X X X*3 EC-304
PURG VOLUME CONT/NV P0443 1008 — — X EC-311
VENT CONTROL VALVE P0446 0903 — — X EC-317
EVAPQO SYS PRES SEN P0450 0704 —_ — X EC-323
VEH SPEED SEN/CIRC PO5G0 0104 — — X EC-331
IACV/AAC VLV/CIRC P0505 0205 — — X EC-336
CLOSED TP SW/CIRC P0510 0203 — — X EC-343
A/T COMM LINE POGCO -— — — — EC-349
ECM P060S 0301 — — X EC-353
PNP SW/CIRC PO705 1101 — — X AT-86

ATF TEMP SEN/CIRC PO710C 1208 — — X AT-91

VEH SPD SEN/CIR AT Po720 1102 — — X AT-96

ENGINE SPEED SIG P0725 1207 - — X AT-101
A/T 18T GR FNCTN PO731 1103 — —_ X AT-105
A/T 2ND GR FNCTN PQ732 1104 — — X AT-111

A/T 3RD GR FNCTN PC733 1105 e — X AT-117
A/T 4TH GR FNCTN PC734 1106 — —_ X AT-123
TCC SOLENOID/CIRC P0740 1204 — — X AT-132
AT TCC S/V FNCTN PO744 107 — — X AT-137
L/PRESS SOL/CIRC PQO745 1205 — — X AT-145
SFT SOL A/CIRC PO750 1108 — — X AT-151
SFT SOL B/CIRC PQ755 1201 — -— X AT-1586
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=
DTC™4 Test value/ “
(CONSULT screen terms) |  CONSULT M SRToode | Testiimt | 1stp DTC"S s |
GST*2 v) DA
MAP/BARO SW SOL/CIR P1105 1302 — — X EC-355
CLOSED LOOP-B1 P1148 0307 — — X EC-365 El
CLOSED LOOP-B2 P1188 0308 — — X EC-365
IGN SIGNAL-PRIMARY P1320 0201 — — X EC-367 LT
CPS/CIRG (OBD) COG P1336 0905 — — X EC-373
EGRC SOLENOID/V P1400 1005 — — X EC-378
EGR TEMP SEN/CIRC P1401 0305 — — X EC-383
EGR SYSTEM P1402 0514 X X X*3 EC-389 FE
EVAP SMALL LEAK P1440 0213 X X X3 EG-396 N
PURG VOLUME CONT |  P1444 0214 — — X EG-403 el
VENT CONTROL VALVE P1446 0215 — — X EC-410 -
EVAP PURG FLOW/MON P1447 0111 X X X3 £C-415
VENT CONTROL VALVE P1448 0309 — — X EC-421 AT
VC/V BYPASS/V P1490 0801 — — X EC-428
VC CUTNV BYPASS/V P1491 0311 — — X EC-433 <E
A/T DIAG COMM LINE P1605 0804 — — X EC-440
TP SEN/CIRC AT P1705 1206 — - X AT-161 BB
P-N POS SW/CIRCUIT P1706 1003 — — X EC-443
O/R CLTCH SOL/CIRG P1760 1203 — — X AT-168 AY

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

*2: These numbers are prescribed by SAE J2012. SHj
*3: These are not displayed with GST. e
*4; 1st trip DTC No. is the same as DTC No.

NOTE: @R
Regarding R50 models, “-B1” and “BK1” indicate right bank and “-B2” and “BK2" indicate left bank. )

HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

MNAECO030508 g-[r

How to Erase DTC (© With CONSULT) P
NOTE:
If the DTC is not for A/T related items (see EC-2), skip steps 2 through 4. i)

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON” (engine stopped) again.
2. Turn CONSULT “ON” and touch “A/T”, BT

3. Touch “SELF-DIAG RESULTS".

4. ;I'opch “ERASE". [The DTC in the TCM (Transmission control module) will be erased.] Then touch “BACK” KA
wice. o

5. Touch “ENGINE".

6. Touch “SELF-DIAG RESULTS". 8G

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

e |f DTCs are displayed for both ECM and TCM (Transmission control module), they need to be erased o

individually from the ECM and TCM (Transmission control module).

EC-55 241
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagniostic Information (Cont'd)

How to erase DTC (With CONSULT)

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch "OFF> once. Wait af least 5 seconds
and then turn it “ON” (engine stopped) again.
[l seLecT sysTEM | [[n  seLecromna MODE | M seLF-DiIaG REsULTS I []
| ENGINE | | SELF-DiAG RESULTS l FAILURE DETEGTED
[ AT | [ pATA MONITOR | SHIFT SOLENOIDAV A
[ = [ [:> [ bTC woRk suPPORT | :>
[ ! [ Tom PaRT NUMBER |
| B Ly
| | [ | [ERASE |[ PRINT |[ FFdata
2. Turn CONSULT *ON’, and touch 3. Touch “SELF DIAG RESULTS" 4. Touch "ERASE". (The DTG in the
AT TCM will be erased.)
Touch Touch
@:1 ‘. < | Back.
] m SELECT SYSTEM | [Im  SELECT DiAG MODE DI W SELF DIAG RESULTS I [
[ ENGINE o | | woRk suPPORT | FAILURE DETECTED  TIME
L AT t | EELF-DIAG RESULTS J SFT SOL A/CIRC 0
W [PO750]

| | |:> [ DaTA MONITOR | l:>
| ] [ acTive TEST |
| | | DTC CONFIRMATION J m
| | [ ECM PART NUMBER ] [ERASE [ PRINT || FFdata
5. Touch “ENGINE". 6. Touch "SELF-DIAG RESULTS". 7. Touch “ERASE". (The DTC in the

ECM will be erased.)

SAT382J |

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

How to Erase DTC (& With GST)

NOTE:

If the DTC is not for A/T related items (see EC-2), skip step 2.

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

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

The emission related diagnostic information in the ECM can be erased by selecting Mode 4 with GST.

How to Erase DTC (% No Tools)

NOTE:

If the DTC is not for A/T related items (see EC-2}, skip step 2.

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

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 diagnosis only to erase the DTC.)

3. Change the diagnostic test mode from Mode 1l to Mode | by turning the mode selector on the ECM. (See
EC-59.)

The emission related diagnostic information in the ECM can be erased by changing the diagnostic test mode

from Diagnostic Test Mode 1l to Mode | by turning the mode selector on the ECM.

EC-56
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Infermation (Cont'd)

. I2ftl:le battery is disconnected, the emission-related diagnostic information will be lost after approx.
4 hours.

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

¢ The following data are cleared when the ECM memory is erased.

1} Diagnostic trouble codes B

2} 1st trip diagnostic trouble codes

3) Freeze frame data

4) 1st trip freeze frame data LG

5) System readiness test (SRT) codes

6) Test values EC

7) 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. ]

Malfunction Indicator Lamp (ML)

DESCRIPTION o GL

‘ T

N 7
SERVICE
— ENGINE — )
, SOON"

! P
SEF217U

The MIL is located on the instrument panel. AX

1. The MIL will light up when the ignition switch is tured ON without the engine running. This is a bulb check.

e |f the MIL does not light up, refer to EL section ("WARNING LAMPS”) or see EC-473. .

2. When the engine is started, the MIL should go off. s

If the MIL remains on, the on board diagnostic system has detected an engine system malfunction.

2R
i)
RS
BT
Il
S
EL
D)4
243
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malifunction Indicator Lamp (MIL) (Cont'd)

On Board Diagnostic System Function
The on board diagnostic system has the following four functions.

=NAECOO31501

Diagnostic Test KEY and ENG. Function Explanation of Function
Mode Status
Mode | Ignition switch in | BULB CHECK This function chacks the ML bulb for damage (blown,
"ON” position open circuit, etc.).
o If the MIL does not come on, check MIL circuit and ECM
@) test mode selecior. (See EC-59.)
Engine stopped
Engine running | MALFUNCTION This is & usual driving condition. When a malfunction is
) WARNING detected twice in two consecutive driving cycles (two trip
g detection logic), the MIL will light up to inform the driver
that a malfunction has been detected.
The following malfunciions will light up or blink the MIL in
the 1st trip.
+ “Misfire (Possible three way catalyst damage)”
s “Closed loop control”
« Fail-safe mode
Mode Il Ignition switch in | SELF-DIAGNOSTIC This function allows DTCs and 1st trip DTCs to be read.

“ON” position

Engine stopped

Ry
Iy

RESULTS

Engine running

\l

@9

FRONT HEATED OXYGEN

SENSOR MONITCOH

This function allows the fuel mixture condition {lean or
rich), monitored by front heated oxygen sensor, 10 be
read.

MIL Flashing without DTC
If the ECM is in Diagnostic Test Mode II, MIL may flash when engine is running. In this case, check ECM test

mode selector following “How to Switch Diagnostic Test Modes”, EC-59.
How to switch the diagnostic test (function) medes, and details of the above functions are described later.

(Refer to EC-59.)
The following emission-related diagnostic information is cleared when the ECM memory is erased.

1) Diagnostic trouble codes
2) 1st trip diagnostic trouble codes
3) Freeze frame data

4) 1st trip freeze frame data
5) System readiness test (SRT) codes

6) Test values

7} Others

EC-58
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont'd)

How to Switch Diagnostic Test Modes @l
. NAEC0031802
L NG -
= I . —®  Check MIL circuit. "1 —‘PI Repair harness of connactor. I

(i@ Turn ignition switch Mﬁ\

“ON" (Do not start OK G
engine.) v )

@ Vos| Check whether ECM test No Repair cor replace ECM test mode
» selector. EMI

r mode selector can be
turned counterclockwise.

Diagnostic Test Mode |

h 4
— MALFUNCTION WARNING
Mode | — MALFUNCTION NG @: ) ¢ LG
INDICATOR LAMP CHECK. *2 < )
MIL should come on. —» Start engine. NG .
oK Repair harness or connectors.
| ok
NG T ; }
—% Check MIL circuit. *3 Diagnostic Test Mode I
»| — FRONT HEATED OXYGEN SENSOR Fe
OK MONITOR (Left bank)
. . Check ECM fail-safe. 4 v GL
f;urgci:‘a?qfsn‘i tiSt,mo)de selector Turn diagnostic test mede selector on
u ClIOGKWISE. i
MIL shouldycome ol oK ECM fully clockwise. _
oK i T
| | Wait at least 2 seconds.
Wait at least 2 seconds. = «
| 3 AT
Turn diagnostic test mode selector on
ECM fully counterclockwise.
Diagnostic Test Mode Il
— FRONT HEATED OXYGEN SENSOR P@
MONITOR (Right bank) d
(Turn diagnostic test mode selector
fully counterclockwise.} ¢
A
BX

Turn diagnostic test mode selector on
ECM fully clockwise.

DIAGNQSTIC TEST MODE I ™ I
— SELF-DIAGNOSTIC RESULTS (c.w ¢ @ l SU

¥

{ERASING ECM Start engine. , Wait at least 2 seconds. I
r MEMORY} l
BE
Turn diagnostic test mode selector on
ECM fully counterclockwise.

® Switching the modes is not possible when the engine is running.
@ When ignition switch is turned off during diagnosis, power to ECM will drop
after approx. 5 seconds.
The diagnosis will automatically return to Diagnostic Test Mode |. FBS
I .® Turn back diagnostic test mode selector to the fully counterclockwise positi-
an whenever vehicle is in use.

If the selector is turned fully counterclockwlse
at this time, the emission-related diagnostic A
information will be erased from the backup
memory in the ECM.

seresew  §G

1 EC-473 3 EC-473 *4 EC-96
2 EC-57 EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont'd)

Diagnostic Test Mode | — Bulb Check
In this mode, the MIL on the instrument panel should stay ON. If it remains OFF, check the bulb. Refer to 5 EL
section (“WARNING LAMPS") or see EC-473.

Diagnostic Test Mode | — Malfunction Warning

MNAECGG31504

MIL Condition
ON When the malfunction is detected or the ECM’s CPU is malfunctioning.
OFF No malfunction.

o These DTC Numbers are clarified in Diagnostic Test Mode |l (SELF-DIAGNOSTIC RESULTS).

Diagnostic Test Mode | — Self-diagnostic Results

In this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MiL.
The DTC and 1st trip DTG are displayed at the same time. If the MIL does not illuminate in diagnostic test
mode | (Malfunction warning), all displayed items are 1st trip DTC’s. If only one code is displayed when the
MIL illuminates in diagnostic test mode It (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.

NAECO031305

Example: DTC No. 0102 and No. 0403

0. 6 0.3

N i

i +|‘j|:lr
% OFF | g
0.3

A -k

0.6

-

0.9 0.9 2.1

—— ——
DTC No. 0102

2.1 .
Unit: second

DTC MNo. 0403
SEF29380QA

Example: DTC Na. 1003
0.6

T

0.6 0.

ON

UL

OFF

¥

bl 4
e
Wy

[y

2.1
Unit: second

DTC No. 1003

SEF162PB

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indicates the
two RH digits of number. For example, the MIL 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 mal-
function of the park/neutral position switch.

In this way, all the detected malfunctions are classified by their DTC numbers. The DTC “0505" refers to no

malfunction. (See TROUBLE DIAGNQOSIS — INDEX, EC-2.)
How to Erase Diagnostic Test Mode Il (Self-diagnostic Results) A G031 5507

The DTC can be erased from the backup memory in the ECM when the diagnostic test mode is changed from
Diagnostic Test Mode |l to Diagnostic Test Mode |. (Refer to “How to Switch Diagnostic Test Modes”, EC-59.)

e If the battery is disconnected, the DTC will be lost from the backup memory after approx. 24 hours.
e Be careful not to erase the stored memory before starting trouble diagnoses.

EC-60



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MiL) (Conf'd)

Diagnostic Test Mode Il — Front Heated Oxygen Sensor Monitor U C |
in this mode, the MIL displays the condition of the fuel mixture (lean or rich) which is monitored by the front
heated oxygen sensor, a
- B4
MIL Fue! mixture condition in the exhaust gas | Air fuel ratio feedback control condition
ON Lean =n
Closed {oop system Eli]
OFF Rich
*Remains ON or OFF Any condition Open loop system LE

*: Maintains conditions just before switching te open foop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode 1l and warm it up
untif engine coolant temperature indicator points to the middie of the gauge.

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

NVIS (Nissan Vehicle Immobiliser System — NATS) .

e If the security indicator lights up with the ignition switch in the “ON” position or “NATS MALFUNC-
TION” is displayed on “SELF-DIAG RESULTS” screen, perform self-diagnostic results mode with Gl
CONSULT using NATS program card (NATS-E980U). Refer to “NVIS (Nissan Vehicle Immobiliser
System — NATS” in EL section. MT

e Confirm no self-diagnostic results of NATS is displayed before touching “ERASE” in “SELF-DIAG MJ
RESULTS” mode with CONSULT.

e When replacing ECM, initialization of NATS system and 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 ID registration, refer to
CONSLULT operation manual, NATS.

B SELF-DIAG RESULTS W [ =)
FAILURE DETECTED TIME

NATS MALFUNCTION 0 -
A:Nri

S

[ ERASE ][ PRINT | BR

SEF288Q)
8T

OBD System Operation Chart

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

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

e When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
slored in the ECM memory, and the MIL. wili come on. For details, refer to “Two Trip Detection Logic” on BT
EC-44.

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

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

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

NAEC 0032

()]

[[B):S
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont'd)

SUMMARY CHART

NAECOO32502
ltems Fuel Injection System Misfire Other

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}

tst Trip DTG (clear) 1 (pattern C), *1 1 (pattern C), *1 1 (pattern B)

1st Trip Freeze Frame Data 2 ", 2 1 (pattern B)

{clear)

For details about patterns “B” and “C" under “Fuef Injaction System” and “Misfire”, see EC-84.
For details about patterns “A” and “B” under “Cther”, see EC-66.

"1: Clear timing is at the moment OK is detected.

*2: Clear timing is when the same maltunction is detected in the 2nd trip.

EC-62
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OBD Systerm Operation Chart (Cont'd)

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

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

This driving pattern
safisfies with B but not C.

This driving pattern
satisfies with C but not B.

NG

Detection

This driving pattern satisfies with B and C patterns.
NG

lights up.

<uiened BuALgs <BlB( aweid azaaid (diy 1s)) 2 914 (di 151)=>

=)
FIA
SC
EL

SEF3925

freeze frame data will be cleared
at the moment OK is detected.

*7:  When the same malifunction is
detected in the 2nd trip, the 1st
1st trip DTC will be clearad when
vehicle is driven once (pattern C)
without the same malfunction after
DTC is stored in ECM.

trip freeze frame data will be

cleared.

*8:

EC-63

and the 1st trip freeze frame data

times (pattern C} without the same
will be stored in ECM.
*6: The 1st tip DTC and the 1st trip

data will not be displayed any
longer after vehicle is driven 80
malfunction. (The DTC and the
for the first time, the 1st trip DTC

freeze frame data still remain in

ECM.)
*h: When a malfunction is detected

detected in two consecutive trips,

MIL will light up.
*2:  MIL will go off after vehicle is
driven 3 times (pattern B) without

any malfunctions.
*3: When the same malfunction is

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

When the same malfunction is
*4: The DTC and the freeze frame

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

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

<Driving Pattern B> NAEC003250401

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

e The B counter will be cleared when the malfunction is detected once 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> P
Driving pattern C means the vehicle operation as follows:
1) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) £375 rpm
Calculated load value: {Calculated load value in the freeze frame data) x {120.1) [%]
Engine coolant 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).
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T" should be higher than or
equal to 70°C (158°F).
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)
o The C counter will be cleared when the malfunction is detected regardless of (1}.
e The C counter will be counted up when (1) is satisfied without the same malfunction.
e The DTC will not be displayed after C counter reaches 80.
e The 1sttrip DTC will be cleared when C counter is counted once without the same malfunction after DTC
is stored in ECM.

EC-64
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OBD System Operation Chart (Cont'd)

RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS EXCEPT
“FUEL INJECTION SYSTEM”

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FOR “MISFIRE <EXHAUST QUALITY DETERIORATION>”,

= ) 35 =3 (ST
N 2
3 &
5 o :
T (PR SRRt DR i @
o ™SFTTTTTTTITTTY T
=

This driving pattern
satisfies with B but not A

This driving pattern
satisfies with A but not B.

This driving pattern satisfies with A and B patterns.

......................
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and the 1st trip freeze frame data

will be stored in ECM.
1st trip DTC will be cleared after

vehicle is driven once (pattern B}

without the same malfunction.
*7. When the same malfunction is

*6:

*4: The DTC and the freeze frame
data will not be displayed any
longer after vehicle is driven 40
times (pattern A} without the same
malfunction.

detected in two consecutive trips,

MIL will light up.
"2:  MIL will go off after vehicle is

When the same malfunction is

*1:

S®
EL

trip freeze frame data will be

detected in the 2nd trip, the 1st
cleared.

for the first time, the 1st trip DTC

(The DTC and the freeze frame

data still remain in ECM.)
*5: When a malfunction is detected

driven 3 times (pattern B} without

any malfunctions.
*3. When the same malfunction is
detected in two consecutive trips,

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

[
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System QOperation Chart (Cont'd)

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

<Driving Pattern A>

NAECOU52506

NALCOOZ250601

Engine . o
coolant C ( F)
temperature
70 (158)
40 (104)
20 (68)
: (2) Engine coolant temperature should change more than 20°C
t 4 °F) after starting engine.
1 | pr— {68°F) after starting eng
IGN ON IGN OFF
Engine ! II
speed : :’/—(3| Ignition switch should be changed from "ON” to "OFF".
rpm : |
| ! —(4) Engine speed should go over 400 rpm.
‘ |
400 --—‘ _____ e P e
0 Lot T AECS574

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

e The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
e The B counter will be counted up when driving pattern B is satisfied without any malfunctions.
¢ The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART").

NAECe3250802
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

_ CONSULT
/ CONSULT e L
/ Oaia Ink comector | CONSULT INSPECTION PROCEDURE .
for SONSULT 1. Turn off ignition switch. RA
2. Connect “CONSULT” to data flink connector for CONSULT. -
ST TSG = (Data link connector for CONSULT is located under LH dash
panel near the fuse box cover.) BN
4 a k
o=
LG
SEF379R
3. Turn an ignition switch.
NISSAN 4. Touch “START".
CONSULT HE
m GL
)
START
MT
| SUB MODE | |
SBR435D ]@nr
5. Touch "ENGINE".
[[m seLECT SvsTEM |
| ENGINE (g8MY-) | TF
| AT |
[ AIRBAG ] PD
[ ABS ]
| ALL MODE 4WD | AX
|_IVCS |
SEFs&8W SU
6. Perform each diagnostic test mode according to each service
[l seLecTomamone [ procedure. aF
| WORK SUPPORT | For further information, see the CONSUL‘I’_ Operation Manual.
This sample shows the display when using the UE991 pro-
| SELF-DIAG RESULTS | gram card. Screen differs in accordance with the program card 7
| pATA MONITOR [ used.

ACTIVE TEST :
| | RS
| DTC & SRT CONFIRMATION ]

[ FUNCTION TEST | g
SEFB69W BTF

[ seecTpiacmope [ Y4
|ECM PART NUMBER I
L _ _ 86
I |
[ _ _ | =L
I | [

SEF3740)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
ENGINE CONTROL COMPONENT PARTS/CONTROL
SYSTEMS APPLICATION ——
DIAGNOSTIC TEST MODE
SELF-DIAGNOS- DTC
TIC RESULTS CONF{RMATION FUNC
ltem WORK -
SUP- FREEZE| MONITOR | TEST ror | Tow
PORT . SRT WORK TEST
DTC*1 | FRAME
DATA*2 STATUS | SUP-
PORT
Camshaft position sensor X X X
Mass air flow sensor X X
Engine coolant temperature X Y, X X
Sensor
Front heated oxygen sensor X X X X X
Rear heated oxygen sensor X X X X
Vehicle speed sensor X X X
Throttle position sensor X X X X
Tank fuel temperature sen- X X X
s0r
EVAP control system pres- X X
0 sure sensor
i
E Absolute pressure sensor X X
E EGR temperature sensor X
E Intake air temperature sen- X X
e sor
=
Q
O |INPUT | Crankshaft position sensor %
3 (OBD)
o
E Knock sensor X
(o]
B Ignition switch (start signal} X X
g Closed throttle position
. X
= switch
i
Closed throtile positien
switch (throtile position sen- X X
sor signal}
Air conditionar switch X
ParkaeutraI position {PNP) X X X
switch
Power steering oil pressure X X
switch
Air conditioner switch X
Battery voltage X
Ambient air temperature
. X
switch
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CONSULT (Cont'd}
DIAGNOSTIC TEST MODE @U
SELF-DIAGNOS- DTC
TIC RESULTS CONFIRMATION oy
ftem onK DATA | ACTIVE ote | ok
FREEZE | MONITOR | TEST ORK
PORT . SRT | W TEST
DTC*1 | FRAME ER
DATA*2 . STATUS | SUP-
PORT
Injectors X X X LG
Power transistor (Ignition X
o 9 (Ignition X X X
timing) -
signal)
IACV-AAC valve X X X X X
o , E
= EVAP canister purge volume
o . X X X X
& centrol solenoid valve
E Air conditioner relay X TL
Ll
E Fuel pump relay X X X
a
= out- | EGRC-solencid valve X X X X*3 BT
[¥)
2 PUT Front heated oxygen sensor X X X
g heater AN
=z
8 Rear heated oxygen sensor X X X
heater
- pr— , TF
5 EVAP canister vent contro X X X
= valve
N PD
Vacuum cut valve bypass X X X X
valve
MAP/BARO switch solenoid X X X A
valve
Calculated load value X X
S
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-46.
*3: If this function test mode is not avaiiable, use the ACTIVE TEST mode.

ST
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HA
§G
EL
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CONSULT (Cont'd)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FU NCTION =NAECHI3803

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

Self-diagnostic results such as 1st trip DTC, DTCs and 1st trip freeze frame data or freeza frame

| data can be read and erased quickly.*1

Data monitor

Input/Output data in the ECM can be read.

Active test

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

DTC confirmation

The status of system monitoring tests and the self-diagnosis status/result can be confirmed.

Function test

Conducted by CONSULT instead of a technician to determine whether each system is “OK” or
NG

ECM part number

ECM part number can be read.

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

1}  Diagnostic trouble codes
2

1st trip diagnostic trouble codes

)
3) Freeze frame data
4}  1st trip freeze frame data
5) System readiness test (SRT) codes
8) Tesl values
7) Others
WORK SUPPORT MODE
NAEC0033504
WORK ITEM CONDITION USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIGNAL. | When adjusting throttle position
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING sensor initial position

THE SENSCR BODY UNDER THE FOLLOWING CONDI-
TIONS.

e IGN SW “ON”

e ENG NOT RUNNING

e ACC PEDAL NOT PRESSED

IACV-AAC VALVE ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE When adjusting initial ignition tim-
UNDER THE FOLLOWING CONDITIONS. ing and idle speed
e ENGINE WARMED UP
e NO-LOAD
FUEL PRESSURE RELEASE s FUEL PUMP WILL STOP BY TOUCHING “START" When releasing fuel pressure
DURING IDLING. from fuel line

CRANK A FEW TIMES AFTER ENGINE STALLS.
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CONSULT (Cont'd)

WORK ITEM

CONDITICN USAGE

EVAP SYSTEM CLOSE

OPEN THE VACUUM CUT VALVE BYPASS VALVE AND | When detecting EVAP vapor leak

CLOSE THE EVAP CANISTER VENT CONTROL VALVE | point of EVAP system

IN ORDER TO MAKE EVAP SYSTEM CLOSE UNDER

THE FOLLOWING CONDITIONS.

o IGN SW “ON”

o ENGINE NOT RUNNING

o AMBIENT TEMPERATURE IS ABQVE 0°C (32°F).

o NO VACUUM AND NO HIGH PRESSURE IN EVAP

SYSTEM

TANK FUEL TEMP. iS MORE THAN 0°C {32°F).

e WITHIN 10 MINUTES AFTER STARTING “EVAP SYS-
TEM CLOSE”

o WHEN TRYING TO EXECUTE “EVAP SYSTEM
CLOSE” UNDER THE CONDITION EXCEPT ABOVE,
CONSULT WILL DISCONTINUE IT AND DISPLAY
APPROPRIATE INSTRUCTION.

NOTE:

WHEN STARTING ENGINE, CONSULT MAY DISPLAY
“BATTERY VOLTAGE IS LOW. CHARGE BATTERY",
EVEN IN USING CHARGED BATTERY.

SELF-DIAGNOSTIC MODE
DTC and 1st Trip DTC [
Regarding items of “DTC and 1st trip DTC”, refer to “TROUBLE
DIAGNOSIS — INDEX” {See EC-2)

Freeze Frame Data and 1st Trip Freeze Frame Data

NAECO03350502

NAEC0033505

Freeze frame data item*1

Description

DIAG TROUBLE GODE
[PXXXX]

ECGCS component part/cantrol system has a trouble code, it is displayed as “PXXXX". (Refer to
“TROUBLE DIAGNOSIS — INDEX", EC-2))

FUEL 8YS-B1*2

FUEL SYS-B2*2

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

One mode in the following is displayed.

“MODE 2™ Open loop due tc detected system malfunction

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

“MODE 5™ Open loop - has not yet satisfied condition to go to closed toop

CALLD VALUE %]

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

COOLANT TEMP [°C] or
[°FI

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

S-FUEL TRIM-B1 [%]

S-FUEL TRIM-B2 [%)

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

L-FUEL TRIM-B1 [%]

L-FUEL TRIM-B2 [%]

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

ENGINE SPEED [rpm]

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

VHCL SPEED [km/h] or
[mph]

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

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

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

*1; The items are the same as those of 1st trip freeze frame data.
*2: Regarding R50 medel, “-B1” indicates right bank and “-B2" indicates left bank,
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT {Cont'd)
DATA MONITOR MODE I
ECM Main
Monitored item [Unit] input signals Description Remarks
sighals g
] o Indicates the engine speed computed
EMnE;S RPM {(REF) O O from the REF signal {120° signal) of
P the camshaft position sensor.
o The signal voltage of the mass air flow | @ When the engine is stopped, a certain
MAS AIRFFL SE [V] © O sensor is displayed. value is indicated.
o The engine coolant temperature e« When the engine coolant temperature
i hert-circuited, ECM
COOLAN TEMP/S o o (determined by the signal voltage of S mods, Tﬁg“;r']gem A
[l or °F) ;:?ﬁggd"i;e ; cc;IC'c;nt temperature sen- coolant temperature determined by the
played. ECM is displayed.
FR 02 SEN-B2 [V] Q O e The signal voltage of the front heated
FR 02 SEN-B1 [V] O oxygen sensor is displayed.
RR 02 SEN-B1 [V] O O o The signal voltage of the rear heated
RR 02 SEN-B2 [V] o oxygen sensor is displayed.
e Display of front heated oxygen sensor
FRFI{CCI)jLI\'gELR-BQ O o 5|gnné1(|);1ur|ng air-fuel ratio feedback o After turming ON the ignition switch,
[ ] B s the mixiure bacame “RICH" is displayed until air-fuel mix-
' srich? ‘e;nd control is being affected ture ratio feadback control begins.
toward a leaner mixture 9 e When the air-fuel ratio feedback is
ROZUNTASI | (|| LEAN.. mean e matrebacama | SETE U e 5 DO
[RICH/LEAN] “lean”, and control is being affected ping Py ¥
toward a rich mixiure.
e Display of rear heated oxygen sensor
RR G2 MNTR-BA O Signak
[RICH/LEAN] RICH ... means the amount of oxygen
after three way catalyst is refatively  When the engine is stopped, a certain
small. value is indicated.
RR 02 MNTR-B2 LEAN ... means the amount of oxygen
[RICH/LEAN] O O after three way catalyst is relatively
large.
VHCL SPEED SE e The vehicle speed computed from the
vehicle speed sensor signal is dis-
tkm/h] or [mph] O O Dlayed, P 9
BATTERY VOLT [V] O O . ;jl'ir;;s;);v;r supply voltage of ECM is
e The throttle position sensor signal volt-
THRTL POS SEN [V] O O age is displar;e " g
TANK E/TMP SE e The fuel temperature judged from the
[°C] o [°F] O tank fuel temperature sensor signal
voltage is displayed.
¢ The signal voltage of the EGR tem-
EGR TEMP SEN [V] o perature sensor is displayed.
o The intake air temperature determined
;Dg;g:ﬁgp SE @) by the signal voliage of the intake air
temperature sensor I8 indicated.
START SIGNAL o Indicates [ON/OFF] condition from the | e After starting the engine, [OFF] is dis-
[ON/OFF} C O starter signal. played regardless of the starter signal.
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CONSULT (Contd)
ECM Main
Monitored item [Unit] input sianals Description Remarks
signals 9
, » Indicates mechanical contact
CLSD THL/P SW [ON/OFF] conditicn of the closed
[ON/GFF] L .
throttle position switch,
» [ndicates idle position [ON/OFF] com-
CLSD THL POS O O puted by ECM according to the throttle
[ON/OFF] " .
position sensor signal.
o ingicates [ON/OFF] condition of the air
AlR COND SIG O O conditioner switch as determined by
[ON/OFF] . ", ;
the air conditicner signal.
P/N POSI SW O O e Indicates [ON/OFF] condition from the
[ON/OFF] park/neutral position switch signal.
e [ON/OFF] condition of the power
PW/ST SIGNAL O O steeting oil pressure switch deter-
[ON/OFF] mined by the power steering oil pres-
sure signal is indicated.
AMB TEMP SW O O « Indicates [ON/OFF] condition from the
[ON/OFF] ambient air temperature switch signal.
IGNITION SW O o Indicates [ON/OFF] condition from
[ON/OFF] ignition switch.
INJ PULSE-B2 [msec] O ¢ Indicales the actual fuel injection pulse Lo ‘
width compensated by ECM according e When thg enlgmg 'Sf S;)p?eg’ a certain
INJ PULSE-B1 [msec] to the input signals. computed value is indicated.
e “Base fuel schedule” indicates the fuel
B/FUEL SCHDL O injection pulse width programmed into
[msec] ECM, prior to any learned on board
correction.
Indicates the ignition timing computed | e When the engine is stopped, a certain
I -
GN TIMING [BTDC] O by ECM according to the input signals. | value is indicated.
e Indicates the IACV-AAC valve control
IACV-AAC/V (%] O value computed by ECM according to

the input signals.

PURG VOL G/V [%]

¢ Indicates the EVAP canister purge vol-
ume control solenoid valve control
valus computed by the ECM accord-
ing to the input signals.

e The opening becomes larger as the
value increases.

A/F ALPHA-BZ [%]

A/F ALPHA-B1 [%]

e« The mean value of the air-fuel ratio
feedback correction factor per cycle is
indicated.

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

e This data also includes the data for
the air-fuei ratio tearning control.

EVAP SYS PRES [V]

e The signat voltage of EVAP control
system pressure sensor is displayed.

AIR COND RLY
[ON/OFEF]

» The air conditioner relay control condi-
tion {determined by ECM according to
the input signal) is indicated.

FUEL PUMP ALY
[ON/QFF]

e Indicates the fuel pump relay control
conditicn determined oy ECM accord-
ing to the input signals.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
ECM Main
Monitored item [Unit] input - Description Remarks
. signals
signals

EGRC SOLV
[ON/OFF]
(FLOW/CUT)

The control condition of the EGRC-
solenoid valve (determined by ECM
according to the input signal) is indi-
cated.

ON ... EGR is operaticnal

OFF ... EGR operation is cut-off

VENT CONT/V
[ON/OFF]

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

ON ... Closed

OFF ... Open

FR 02 HTR-B1
[ON/OFF]

FR 02 HTR-B2
[ON/OFF]

Indicates [ON/QFF] condition of front
heated oxygen sensor heater deter-
mined by ECM according to the input
signals.

RR 02 HTR-B1
fON/OFF]

RR 02 HTR-B2
[ON/OFF]

Indicates [ON/OFF] conditicn of rear
heated oxygen sensor heater deter-
mined by ECM according to the input
signals.

VGV BYPASS/V
[ON/OFF]

The control condition of the vacuurm
cut valve bypass valve (determined by
ECM according to the input signal} is
indicated.

ON ... Open

OFF ... Closed

CAL/LD VALUE [%)]

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

ABSOL TH-P/S [%]

“Absolute throttle position sensor” indi-
cates the throttle opening computed
by ECM according te the signal volt-
age of the throttle position sensor.

MASS AIRFLOW
[g-m/s]

Indicates the mass airflow computed
by ECM according to the signal voit-
age of the mass airflow sensor.

MAP/BARO SW/V
[MAP/BARO]

The control condition of the MAP/
BARO switch solencid valve {deter-
mined by ECM according to the input
signal) is indicated.

MAP ... Intake manifold absolute pres-
sure

BAROQO ... Ambient barcmetric pressure

ABSOL PRES/SE [V]

The signal voltage of the absclute
pressure sensor is displayed.

VOLTAGE [V]

Voltage measured by the voltage
probe.

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

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

e Only “# is displayed if item is unable
to be measured.

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

previously measured.
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CONSULT (Cont'd)

NOTE:

¢ Any monitored item that does not match the vehicle being diagnosed is deleted from the display autcmatically.
# Regarding R50 mode!, -B1” indicates right bank and “-B2” indicates left bank.

ACTIVE TEST MODE

NAECO0323307
TEST ITEM CONDITION JUDGEMENT CHECK ITEM {(REMEDY}
e Engine: Return to the original
FUEL INJEC- trouble condition If trouble symptom disappears, see : ES;T?;Z;Q?SGOHWCW
TION e Change the amount of fuel injec- | CHECK ITEM.
tion using CONSULT, » Front heated oxygen sensor
» Engine; After warming up, idle
IACV-AACHY 2§aingei?ﬁé IACV-AAC valve Engine speed changes according | e Harness and connacter
OPENING ¢ 9 fo the opening percent. e IACV-AAC valve

opening percent using CON-
SULT.

ENG COOLANT
TEMP

Engine: Return to the original
trouble condition

Change the engine coclant fem-
perature using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

e Hamess and connector

e Engine coolant temperature sen-
sor

e Fuel injectors

Engine: Raturn to the original
trouble conditicn

"Sg'T'ON M- ¥y Timing light: Set g:g‘ébéel%r&pmm disappears, sée | | st initiat ignition timing
o Retard the ignition timing using )
CONSULT.
e Engine: After warming up, idle e Harness and connector
the engine. e Comprassion
POWER BAL- e A/C switch "OFF” Enaine runs roudh or di e Injectors
ANCE o Shift lever “N” 9 9 °s- e Power transistor
« Cut off each injector signal one e Spark plugs
at a time using CONSULT. e Ignition coils
e |gnition switch: ON
FUEL PUMP . %?ﬁ'?ﬁesftuo;p;i% b relay “ON" Fuel pump relay makes the operal- | e Harness and connector
RELAY and "OFF” using CONSULT and ing sound. e Fuel pump relay
listen to operating sound.
e Ignition switch: ON
EGRC SOLE- ﬁ:‘g'gglg;%?g E\sz)lve “ON” and Solenoid valve makes an operating | Harness and connector
NQOID VALVE * sound. e Solencid valve

“OFF” with the CONSULT and
listen to operating sound.

SELF-LEARNING
CONT

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

“CLEAR” cn the screen.

the original ceefficient by touching

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

PURG vOL e Change the EVAP canister purge | Engine speed changes according | e Harness and connector
CONT/V volume control solenoid valve to the opening percent. ¢ Solencid valve

opening percent using CON-

SULT.
TANK F
SEN [TEMP +« Change the tank fuel temperature using CONSULT.

« [gnition switch: ON Solenoid valve makes an operating | e Harness and connactor

VENT (Engine stopped) sound. » Solenoid vaive
CONTROLA e Turn solenoid valve “ON" and

“OFF" with the CONSULT and
listen to operating sound.
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TEST ITEM

CONDITICON

JUDGEMENT

CHEGK ITEM (REMEDY)

VC/V BYPASS/V

+ Ignition switch: ON
{Engine stopped)

e Tum solenaid valve “ON" and
“OFF” with the CONSULT and
listen to operating sound.

Solenoid valve makes an operating
sound.

e Harness and connector
o Solenoid valve

e Ignition switch: ON
{Engine stopped)

MAP/BARO » Turn the MAP/BARQC switch sole- | Solenoid valve makes an operating | e Harness and connector
SWiv noid valve between “MAP” and | sound. e Solenoid vaive
*BARC” using CONSULT and
listen to operating sound.
DTC CONFIRMATION MODE
NAEC0033510
SRT STATUS Mode B
. w MECDDSJSIC"C,J?
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”,
EC-46.
DTC Work Support Mode
NAECQQAZS1002
Test mode Tast item Condition Reference page
PURGE FLOW P1447 EC-415
VG CUT/V BP/V P1491 EC-433
EEQPORATNE SYS- PURG VOL CN/V P1444 EC-403
EVAP SML LEAK P0440 EC-304
EVAP SML LEAK P1440 EC-396
FR O2 SEN-B1 PO131 EC-175
FR O2 SEN-B1 P0132 EC-181
FR ©O2 SEN-B1 P0133 EC-187
FR 02 SEN-B1 PC130 EC-167
FR Q2 SENSCR
FR 02 SEN-B2 P0151 EC-175
FR 02 SEN-B2 PO152 Refer to corresponding EC-181
trouble diagnosis for
FR 02 SEN-B2 P0153 DTC. EC-187
FR O2 SEN-B2 PO150 EC-167
RR 02 SEN-B1 P0137 EC-210
AR O2 SEN-B1 P0138 EC-218
RR ©2 SEN-B1 P0139 EC-226
RR O2 SENSOR
RR O2 SEN-B2 P0157 EC-210
AR 02 SEN-B2 P0158 EC-218
RR 02 SEN-B2 P0159 EC-226
EGR SYSTEM P0400 EC-289
EGRH SYSTEM EGRC-BPT/VLV P0402 EC-297
EGR SYSTEM P1402 EC-389
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CONSULT (Cont'd)
| FUNCTION TEST MODE I |
FUNCTION TEST GONDITION JUDGEMENT CHECK ITEM (REMEDY) .
ITEM | Wi,
e Ignition switch: ON
SELF-DIAG (Engine stopped} . — —_
RESULTS « Displays the results of on board Objective system el
diagnostic system.
e Ignition switch: ON LG
(Engine stopped) Throttle valve: | orp . ?r?rrgt?lsespirjscijﬁgzn:::stg (Closed
e Throttie position sensor circuit is | opened throttle position)
CLOSED THROTTLE Lens{;ego‘:gg’mro?}%&"g@gﬁ e Throttle position sensor (Closed
POSI TION” is the ?eys-t tern name for throttle p_osition) adjustment
the vehicles in which idle is Throttle valve: o Throttle linkage
o ON » Verify operation in DATA MON!- EE
selected by throttle position sen- | ¢losed
sor) TOR mode.
e Harness and connector GL
¢ gnition switch: ON Range {Throttle + Throttle position sensor
{Engine stopped) valve fully s Throttle position sensor adjust-
ggﬂ%ﬂl} E POSI o Throttle position sensor circuit is | cpened — ?8{? than ment MT
tested when throttle is opened Throttle valve ' » Throttle linkage Y
and closed fully. fully closed) e Verify operation in DATA MONI-
TOR mode. Ho
A
« Ignition switch: ON Out of N/P posi- » Harness and connector
PARK/NEUT POSI (Engine stopped) tions OFF » Neutral position switch
SW CKT e Inhibitor switch/neutral position e Inhibitor switch B
switch circuit is tested when shift . ¢ Linkage or Inhibitor switch adjust-
lever is manipulated. In N/P positions | ON ment
e Ignition switch: ON 2
(Engine stopped) « Harness and connector
S . . e Fuel pump
e Fuel pump circuit is tested by There is pressure pulsation on .
FUEL PUMP CIRCUIT checking the pulsation in fuel the fusl faed hose. * IEEG: 2|f2:i;fla¥n &%
pressure when fuel tube is * rue 99ng
pinched e Fuel level
)
o [gnition switch: ON sU
) (Engine stopped) The solencid valve makes an
Eﬁﬁ.? SOLV CIR s EGRC-solencid valve circuit is operating sound every 3 sec- ¢ Eérngzo?::;;zg?fetor -
fested by checking solenoid onds. ¢ Bl
valve operating noise.
e Ignition switch: ON — START ' S
« Start signal circuit is tested when
engine ts started by operating the
starter. Battery voltage and BS
START SIGNAL CIR- engine coolant termperature Start signal: OFF — ON e Harness and connector =
CuIT before cranking, and average gna e Ignition switch
battery voltage, mass air flow ) -
sensor output veltage and crank- Efl)
ing speed during cranking are
displayed. ‘
[Fl,
e Ignition switch: ON
(Engine running) Locked position | ON e Haress and connector
PW/ST SIGNAL GIR- | Power sieefing ol pressure « Power steering oi pressurs SE®
curr steering wheel is rotated fully :\g’:\g: steering cil pum
and then set fo a straight line Neutral position | OFF * g olf pump
running position. =L

B4
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CONSULT (Cont'd)
FUNCTION TE
ITEM ST CONDITION JUDGEMENT CHECK ITEM {REMEDY)

Vehicle speed sensor circuit is Vehicle speed s nout H nd connector

VEHICLE SPEED tested when vehicle is running at | Ial A pr X etr':scrcllnl;()u " * Var:'_"?ss ae somnee

SEN CKT a speed of 10 kmvh (6 MPH) or | 9Nd 'S grealer than 4 kv | s Vehicle spee
hi (2 MPH} o Speedometer

igher.

Aft i i e .
en;rn;varmmg up idle the e Adjust ignition timing {by moving

IGN TIMING ADJ Ignition timing is checked by | The timing light indicates the f‘?‘g"f“"’)‘ﬁ position sensor or dis-
reading ignition timing with a tim- | same value on the screen. (;' u Dri # position sensor drive
ing light and checking whather it e -amshall p

mechanism

agrees with specifications.

MIXTURE RATIO
TEST

¢ INJECTION SYSTEM (Injector,
fuel pressure regulator, hamess
or connector)

e IGNITION SYSTEM {Spark plug,

Air-fuel ratio feedback circuit power transistor, ignition ceil,

injection system, igniti
(inj y . ignition system, Front heated axygen sensor harness or connector}

vacuum system, etc.} is tested by COUNT More than 5 timas ¢ VACUUM SYSTEM (Intake air

examining the front heated oxy- during 10 seconds leaks)

gen sensor output at 2,000 rpm s Front heated oxygen sensor cir-
under non-loaded state. cuilt
e Front healed oxygen sensor
operation

e Fuel pressure high or low
« Mass air flow sensor

POWER BALANCE

" (This is only displayed for models

After warming up, idle the
engine.

Injector operation of each cylin-
der is stopped cne after another, | Difference in engine speed is
and resulttant change in engine greater than 25 rpm before
rotation is examined to evaluate | and after cutting off the injec-
combustion of each cylinder. tor of each cylinder.

o Injector circuit {Injector, harness
or connector}

e Ignition circuit (Spark plug, igni-
tion ¢oil with power transistor
harness or connector)

o Compression

where a sequential multiport fuel * Valve timing

injection system is used.)

IACV-AAC/V SYSTEM

After warming up, idle the

engine. . . . .
. Difference in engine speed is IACV-AAC valve
I .
ACV-AAC valve system is tested greater than 150 rpm between e Air passage restriction between

by detecting change in engine when valve cpening is at 80% air inlet and ACV-AAC valve

» Harness and connector

Eggi?n:?sgr::r%\;?}:jco;?iv;o% and 20%. e 1AS (Idle adjusting screw) adjust-
and 80%. ment

*. If this function test mode is not available, use the ACTIVE TEST mode.
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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):

¢ 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 malfunction is detected by ECM.
DATA MONITOR can be petformed continuously until a mal-
function is detected. However, DATA MONITOR cannot con-
tinue any longer after the malfunction detection.

2) “MANU TRIG” (Manual trigger):

e DTC/st trip DTC and malunction itern will not be displayed
automatically on CONSULT screen even though a maifunction
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is detected by ECM.
DATA MONITOR can be performed continuously even though
a malfunction is detected.

Use these triggers as follows:

1)

“AUTO TRIG”

While trying to detect the DTC/1st trip DTC by performing the
“DTC Confirmation Procedure”, be sure to select to “DATA
MONITOR (AUTO TRIG)” mode. You can confirm the malfunc-
tion at the moment it is detected.

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

When you are inspecting the circuit by gently shaking (or twist-
ing) the suspicious connectors, components 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”.)
“MANU TRIG"

If the malfunction is displayed as soon as “DATA MONITOR”
is selected, reset CONSULT to "MANU TRIG". By selecting
“MANU TRIG” you can monitor and store the data. The data
can be utilized for further diagnosis, such as a comparison with
the value for the normal cperating condition.

|l SELECT MONITOR ITEM

[ ser RecorbiNG conp

| I seT rRecoRDING COND

ECM INPUT SIGNALS
I MAIN SIGNALS |

oo o _| IR

IR v e

l SELECTION FROM MENU I
I ]
f |
I START _|

SETTING ||

I |
l |
l |
| |

| |
l |
| |
[ |

T

|

“SETTING”

"AUTCG TRIG"
A malfunction can be
displayed on “DATA
MONITCR" screen
automatically if detected.

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

SEF5290Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST)

Generic Scan Tool (GST): Sampie

SEF139P

/¢ Data link connector for GST

SEF980R]

VTX GENERIC OBD Il
PROGRAM CARD

Press [ENTER]

Sample screen”

SEF388S5

OBD Il FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

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

Sample screen®

SEF4165)

266

Generic Scan Tool (GST) _—

DESCRIPTION : o
Generic Scan Tool (OBDII scan tool} compiying with SAE J1978
has 7 different functions explained on the next page.

ISO9141 is used as the protocal.

The name “GST’ or “Generic Scan Tool” is used in this service

manual.

GST INSPECTION PROCEDURE N

1. Turn off ighition switch.

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

3. Turn on ignition switch.

4. Enter the program according to instruction on the screen or in
the operation manual.

{(*: Regarding GST screens in this section, sample screens are

shown.)

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

For further information, see the GST Operation Manual of the

tool maker.

EC-80



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

_ Generic Scan Tool (GST) (Cont'd)
FUNCT!ON NAECO034503 H

oy

Diagnostic test mode Function

A

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

on
MODE 1 READINESS TESTS inputs and outputs, digital inputs and cutputs, and system status information.

This mode gains access to emission-related data value which were stored by ECM =

MODE 2 (FREEZE DATA) during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-71).]

This mode gains access 1o emission-related power train trouble codes which were LG
g

MODE 3 DTCs stored by ECM.

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

o Clear diagnostic trouble codes (MODE 3)

MODE 4 CLEAR DIAG INFO o Clear trouble code for freeze frame data (MODE 1)

o Clear freeze frame data (MODE 2} FE
» Reset status of system monitering test (MODE 1)

o Clear on board monitoring test results (MODE 6 and 7)

This mode accesses the results of on board diagnostic monitoring tests of specific CL

MODE
6 (ON BOARD TESTS) components/systems that are not continuously monitored.

This mode enables the off board test drive to obtain test results for emission-related MT
MODE 7 {ON BOARD TESTS) powetrain companents/systems that are continuously monitored during normal driving !
conditions.

This mode can close EVAP system in ignition switch “ON” position (Engine stopped). g
When this mode is performad, the following parts can be opened or closed.

¢ EVAP canister vent control valve open

e Vacuum cut valve bypass vaive closed =
In the following conditions, this mode cannot function.

MOQDE 8 — o Low ambiant temperature

e Low battery voitage i
e Engine running PD
e Ignition switch “CFF"

o Low fuel temperature -

e Too much pressure is applied to EVAP system A

BL

102X
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Introduction

TROUBLE DIAGNOSIS — INTRODUCTION

Sensors

@ -
<=

Act

'S

uators

MEF0Q36D

(o T8

QF??‘?\
k_\/\ veu CAUSE
by A 4\¥ \TMJ\

s

SEF233G

SEF234G

KEY POINTS

... Vehicle & engine model
.. Date, Frequencies

Road conditions

Operating conditions,

Weather conditions,
Symptoms

SEF907L

introduction
NAECO03s

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” on EC-84.

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

There are many operating conditions that lead to the malfunction

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

trouble-shooting faster and more accurate.

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

important to fully understand the symptoms or conditions for a

customer complaint.

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

to organize all the information for troubleshooting.

Some conditions may cause the MIL to come on steady or blink and

DTC to be detected. Examples:

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

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

EC-82



TROUBLE DIAGNOSIS — INTRODUCTION

Introduction (Cont'd}

Worksheet Sample

NALCOD35S0101
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manut. Date In Service Date
) [[1 Vehicle ran out of fuel causing misfire
Fuel |
uel and fuel filler cap [] Fuel filler cap was left off or incorrectly screwed on.
(] Inpossible to start [] No combustion [] Partial combustion
] Startability ] F’art?al combust!on affected by throttle position N
[1 Partial combustion NOT affected by throttle pasition
[ Possible but hard to start [] Others | 1
. [ No fast idle [1 Unstable {1 High idle [ Low idle
[ 1dling ofth
Symptoms [ Others [ ]
[ Stumble [] Surge ['1 Knock [] Lack of power
[ Driveability [] intake backfire (] Exhaust backfire
[] Others [ ]
[] At the time of start [J while idling
[] Engine stail [ While accelerating 1 While decelerating
[ Just after stopping [] While loading
Incident occurrence L1 Just after d(_-:'[ivery L R?cently .
[ In the morning [ At night (1 In the daytime
Frequency {1 All the time [[] Under centain conditions [ Sometimes
Weather conditions [7] Not affected
Weather [ Fine [ Raining [ Snowing [1 Others [ 1
Temperature ] Hot [ warm [ Cool (1 Cold 1 Humid F
[ Coalc [C] During warm-up (] After warm-up
Engine conditions Engine speed | I | | |
1 L 1 Ll
0 2,000 4,000 6,000 8,000 rpm
Road conditions ] In town [T In suburbs [ Highway (] Off road {up/down)
[ Not affected
[71 At starting 7] whita idling [] At racing
B . [ While accelerating [ while cruising
Driving conditions [] While decelerating [0 White turning (RH/I.H)
Vehicle speed I IR T AR T B T
0 10 20 30 40 50 60 MPH
Malfunction indicatar lamp {1 Turned an [] Not turned on
MTELO017

EC-83
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TROUBLE DIAGNOSIS — INTRODUCTION

“1
2

Work Flow
Work Flow
NAECODIE
CHECK IN |
CHECK INCIDENT CONDITIONS. STEP |
Listen to customer complaints. (Get symptoms.)
4
CHECK DTC AND FREEZE FRAME DATA.
Check and PRINT OUT (write down)} (1st trip) DTC and Freeze Frame Data (Pre-check). Pasteit | 72 STEP 11
on repair ordar sheet. Then ¢lear. Also check reiated service bulletins for intormation.
if DTC is not available even if MIL lights up, check ECM fail-safe. "1
Symptoms collected. No symptoms, except MIL lights up,
or {1st trip) DTC exists at STEP II.
———-{ Verify the symptom by driving in the condition the customer described.  jeooeeoeenfovenen 2 gTEP It
Normal Code {at STEP II) Malfunction Code {at STEP H}
4
INCIDENT CONFIRMATION B gTER WY
Verify the DTC by periorming the “DTC Cenfirmation Procedure”.
—>| Choose the appropriate action. } .......................... A STEP V
Malfunction Code {at STEP Il or |V} Normal Code {at both STEP il and V)
A
| BASIC INSPECTION !
_____________________________________________________ pl SYMPTOM BASIS (at STEP | or I}
< —
| Perform inspections according to Symptom Matrix Chart. [
h 4 4
| TROUBLE DIAGNOSIS FOR DTC PXXXX. 5 S5TEP VI
4
1 REPAIR/REPLACE |
3
FINAL CHECK
NG| Contirm that the incident is completely fixed by performing BASIC INSPECTION and OTC | .. ..., STER VII
Confirmation Procedure (or OVERALL FUNCTION CHECK). Then, erase the unnecessary
(already fixed) (1st trip) DTCs in ECM and TCM (Transmission controf module).
+ OK
CHECK QUT
It the completion of SRT is needed, drive vehicle under the specific driving pattern. *6
SEF935V
EC-96 perform “TROUBLE DIAGNOSIS *5  If malfunctioning part cannot be
if time data of “SELF-DIAG FOR INTERMITTENT INCIDENT", detected, perform “TROUBLE
RESULTS” is other than “0" or EC-115. DIAGNOSIS FOR INTERMIT-
“111]", perform “TROUBLE DIAG- *4  If the on board diagnostic system TENT INCIDENT", EC-115.
NOSIS FOR INTERMITTENT cannot be performed, check main *6 EC-49

*3

270

INCIDENT”, EC-115.
If the incident cannot be verified,

power supply and ground circuit,
Refer to “TROUBLE DIAGNOSIS
FOR POWER SUPPLY", EC-116.

EC-84



TROUBLE DIAGNOSIS — INTRODUCTION
Work Fiow (Cont'd)

(&

NAECO6501

DESCRIPTION FOR WORK FLOW

STEP DESCRIPTION

A

Get detailed information about the conditions and the environment when the incident/symptom occurred using the

STEP | “DIAGNOSTIC WORK SHEET", EC-83.

Before confirming the concern, check and write down (print out using CONSULT or GST) the (1st trip} DTC and EM
the (1st trip} freeze frame data, then erase the DTC and the data. {Refer to EC-55.) The (1st trip) DTG and the

{1st trip) freeze frame data can be used when duplicating the incident at STEP It & IV.

STEP I If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-115. L

=

Study the relationship between the cause, specified by {(1st trip) DTC, and the symptom described by the cus-
tomer. (The “Symptom Matrix Chart” will be useful. See EC-97))
Also check related service bulletins for information.

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

The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Cennect CON-
STEP ili SULT to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis results. EE
if the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-115.

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

.

Try 1o detect the (1st trip) DTC by driving in (or performing) the “DTC Confirmation Procedure”. Check and read CL

the (1st trip) DTC and (1st trip) freeze frame data by using CONSULT or GST.

During the (st trip) DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO .
STEP IV TRIG) mode and check real time diagnosis resulls. M

If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-115.

In case the “DTC Confirmation Procedure” is not available, perform the “Overall Function Check” instead. The

(1st trip) DTC cannot be displayed by this chack, however, this simplified “check” Is an effective alternative. AT

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. TE
STEP V If the malfunction code is indicated, proceed to TROUBLE DIAGNQSIS FOR DTG PXXXX.

If the normal code is indicated, proceed to the BASIC INSPECTION. {Refer to EC-86.) Then perform inspections

according to the Symptom Matrix Chart. (Refer to EC-97.) D)

Identity 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 ar wiring harness with CONSULT set in “DATA MONITCR AX

(AUTC TRIG)” mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-

SULT. Refer to EC-101, EC-106. §LJ
=5

STEP VI The “Diagnostic Procedure” in EC section contains a deseription based on open circuit inspection. A short circuit
inspection is alsc required for the circuit check in the Diagnostic Procedure. For details, refer to Gl section
(*HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection”}. S
Repair or replace the malfuncticn parts. BR
If malfunctioning part cannot be detected, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT,
EC-115.
Cnce 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 nermal code [DTC No. PQO00 or 0505] is detected. If 95
STEP VI the incident is still detected in the final check, perform STEP VI by using a different method from the previous e
one,
Before returning the vehicle to the customer, be sure to erase the unnecessary {already fixed) (1st trip) DTC in -
ECM and TCM (Transmission control module). {Refer to EC-55.) &
HA
&G
=L
oX
271
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection

- Basic Inspection _
. NAECOO37

Precaution:
Perform Basic Inspection without electrical or mechanical

loads applied;

¢ Headlamp switch is OFF,

o Air conditioner switch is OFF,

» Rear window defogger switch is OFF,

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

1 INSPECTION START 3 CHECK FI CAM FUNCTION
1. Check service records for any recent repairs that may indi- With CONSULT
cate a related problem, or the current need for scheduled 1. Tum ignition switch “ON".
maintenance. 2. Select “COOLAN TEMP/S" in “DATA MONITOR” mode with
2. Open engine hood and check the following: CONSULT.
e Hamess connactors for improper connections 3. Start engine and warm it up.
« Vacuum hoses for splits, kinks, or improper connections
& Wiring for improper connections, pinches, or cuts ¥ MONITOR ¥ NO FAIL D

COOLAN TEMP/S 80°C

| RECORD |
SEF283U SEF522P
4. When engine coolant femperature is 75 to 85°C (167 to

Models with > GO TO 2. 185°F), check the foilowing.
CONSULT e The center of mark A is aligned with mark C.
= The cam follower lever’s roller is not touching the fast idle

Models with > GO TO 2. cam.
GST
Models with ~ p  [GO TO 16. Mark &
No Tools {cam follower lever)
2 CONNECT CONSULT OR GST TO THE Mark ©

VEHICLE (fast idle cam)

With CONSULT
Connect “CONSULT" to the data link connector for CONSULT
and select "ENGINE” from the menu. Refer 1o EC-87.

&) With GST
Connect *GST" to the data link connector for GST. SEF971R
Refer to EC-80.
- OK or NG
Models with » GO TO 3.
CONSULT OK > GO TO 4,
Madels with > GO TO 15. NG » Check Fl cam. Refer to “Fast Idle Gam
GST {FIC)", EC-33.

212 EC-86



TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

4 CHECK IGNITION TIMING

5 CHECK BASE IDLE SPEED

@ With CONSULT

1. Warm up engine fo normal operating temperature.

2. Belect “IACV-AAC/V ADJ" in “WORK SUPPORT” mode and
touch “START".

B 1acv-aacy ADJ R D
* %% ADJMONITOR * * %

CMPS«RPM{POS) 700rpm
— — CONDITION SETTING ——
|IACV-ACCHY FIXED

MONITOR
COOLAN TEMP/S
CLSD THL POS

[ CANCEL

SEF120W

3. Check ignition timing at idle using a timing light,
Timing
light

SEF984U
Ignition timing: 15°+2° BTDC

(i) with CONSULT
1. Select YIACV-AAC/V ADJ" in “WORK SUPPORT” mode and

touch "START".

B 1acv-aac/v ADJ |:|
* k% ADJ MONITOR % % %

CMPSSREM(POS) 700rpm
— — CONDITION SETTING — —
IACV-ACCA FIXED

COCLAN TEMP/S
CLSD THL POS

| CANCEL

SEF120W

2. Check idle speed.
700+50 rpm (in “P” or “N” position)

OK or NG
OK > GO TO 6.
NG > 1. Adjust engine speed by turning idle

speed adjusting screw. Sefer to
“Idle Speed/Igniticn Timing/Idle Mix-
ture Ratio Adjustment”, EC-35.

2. GOTOB.

6 CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION-I

OK or NG
OK > GO TO 5.
NG » 1. Adjust ignition timing by turmning dis-

tributor. Refer to “Idle Speed/Ignition
Timing/ldle Mixture Ratic
Adjustment”, EC-35.

2. GOTO 5.

{H) with CONSULT

NOTE:

Always check ignition timing and base idle speed before

performing the following.

. Warm up engine to normal operating temperature.

Check Ft cam, refer to procedure 3.

. Stop engine.

. Remove the vacuum hose connected to the throttle opener.

. Connect suitable vacuum hose to vacuum pump as shown
below.

s~

Throttle opener

Vacuunt
Throttle opener pump
rod should
move up _
when the vacuum
is applied.
Never touch. Throttle drum
SEF723W

6. Apply vacuum [more than —-40.0 kPa {-300 mmHg, -11.81
inHg))

p [GOTO7.

EC-87
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Basic Inspection (Cont'd)

7 CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION-II

—

. Turn ignition switch “ON".

2. Select "CLSD THL/® SW" in “DATA MONITOR” mode.

3. Read “CLSD THL/P SW" signal under the following condi-
tions.

e Inserta 0.3 mm (0.012 in} and 0.4 mm (0.016 in) fesler

gauge alternately between the throttte adjust serew (TAS)

and throttle drum as shown in the figure and check the sig-

nal.

Feler gauge %

djust screw
[never adjust) %

ke

AECB87A
O

¥r MONITOR  +¢ NOFAIL
CLSD THL/P SW ON

I RECORD

SEFS77TW
“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.

8 ADJUSTMENT THROTTLE POSITION
SWITCH IDLE POSITION

@ With CONSULT

NOTE:

o Never adjust throttle adjust screw (TAS).

» Do not touch throtile drum when checking “CLSD THL/P
SW" signal, doing so may cause an incorrect adjusi-
ment.

. Warm up engine to normal operating temperature.

. Check FI cam. Refer to procedure 3.

. Stop engine.

. Loosen throttte position senser fixing bolts.

. Remove the vacuum hose connected to the throttie opener.

. Connect suitable vacuum hose to vacuum pump as shown
below.

L2 B¢ LI SR I L

Throttle opener
Throttle opener
rod should
move up
when the vacuum
is applied.

Throttle drum

Never touch.

SEF793W

7. Apply vacuum [more than -40.0 kPa (-300 mmHg, -11.82

inHg)] untit the throttle drum becomes free from the rod of
the threttte opener. During adjustment procedure, vacuum
should be applied.

» GO TO 8.

OK or NG
OK > GO TO 12
NG » GO TG 8.

EC-88
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Basic Inspection (Cont'd)

ADJUSTMENT CLOSED THROTTLE POSI-
TION SWITCH IDLE POSITION-II

ADJUSTMENT THROTTLE POSITION
SWITCH IDLE POSITION-IV

"

—y

. Turn ignition switch “ON".

. Select “CLSD THL/P SW” in “DATA MONITOR" mode.

. Insert 0.35 mm (0.0138 in) feeler gauge between throttle
adjust screw and throttle drum as shown in the figure.

LA
Throttle =,
N
adjust screw

{never adjust) §

B

e

w M

\I N i

AECEH7A
4. Open throttle valve and then close.
5. Check “CLSD THL/P SW" signal.
v MONITCR Yr NO FAIL
CLSD THL/P SW OFF
RECORD
SEF122W

“CLSD THL/P SW” signal should remain “OFF” when
the throttle valve is closed.

With CONSULT

1. Remove 0.35 mm (0.0138 in} feeler gauge then insert 0.3
mm (0.012 in) feeler gauge.

2. Temporarily tighten sensor body fixing bolis as follows.

« Gradually move the sensor body counterclockwise and
stop it when “CLSD THL/P SW” signal switches from
“OFF” to “ON”, then temporarily tighten sensor body
fixing bolts.

SEFg89W

. Make sure two or three times that the signal is “ON" when
the throttle valve is closed and “OFF" when it is opened.

. Remove 0.3 mm (0.012 in) feeler gauge then insert 0.4 mm
(0.016 in) fealer gauge.

. Make sure two or three times that the signal remains “OFF"
when the throttte valve is closed.

. Tighten throtile position sensor.

7. Check the “CLSD THL/P SW” signal again.
The signal remains “OFF” while closing throttie valve.
OK or NG
OK p |GOTO 12
NG p |GOTOS.
12 REMOVE VACUUM PUMP

OK or NG
OK > GO TO 10.
NG | 2 GO TO 8.
10 ADJUSTMENT THROTTLE POSITION

SWITCH IDLE POSITION-III

With CONSULT
Turn throttle position sensor body clockwise until “*CLSD THL/P
SW signal switches to "OFF”.

SEFEBSW

—_

. Remove feeler gauge.

. Release vacuum from the throtlle opener.

. Remove vacuum pump and vacuum hose from the throttle
opener.

. Reinstall the original vacuumn hose to the throttle opener
securely.

GO TO 13.

>

> {GOTOH.

EC-89
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Basic Inspection (Cont'd)

RESET THROTTLE POSITION SENSOR
IDLE POSITION MEMORY

13

15 CHECK FI CAM FUNCTION

(E) With CONSULT

NOTE:

Always warm up engine to normal operating temperature.
If engine is cool, the throttle position sensor idle position
memory will not be reset correctly.

1. Start engine.

2. Warm up engine to normal operating temperature.

3. Setect "CLSD THL POS” in “DATA MONITOR" mode.

4. Stop engine. (Turn ignition switch “OFF".}

5. Turn ignition switch "ON" and wait at least 5 seconds.

. N YT
L me

SEF864V
6. Turn ignition switch “OFF” and wait at least 5 seconds.
7. Repeat steps 5 and 6 until “CL.3D THL POS" signal
changes to “ON".

¥z MONITOR
CLSD THL POS

vy NO FAIL
ON

| RECORD

SEF123W

&) With GST

1. Turn ignition switch “ON”.

2. Select "MODE 1” with GST.

3. Start engine and warm it up.

4. When engine coolant temperature is 75 to 85°C (167 to
185°F), check the following.

e The center of mark A is aligned with mark C.

e The cam follower lever's roller is not touching the fast idle
cam.

Mark@

{cam follower lever}

Mark ©

(fast idle cam)

SEF971R
OK or NG
OK p |GDTO 17
NG » Check FI cam. Refer to “Fast ldle Cam
(FIC)", EC-33.

> ]eo TO 14,

14 |CHECK TARGET IDLE SPEED

With CONSULT
1. Start engine and warm it up to normal operating tempera-
ture.
2. Select "CMPS-RPM (REF}" in “DATA MONITOR" mode.
3. Check idle speed.
750£50 rpm (in “P” or “N” position}

OK or NG

OK » INSPECTION END

NG

> Adjust idle speed. Refer to "idle

Speed/Ignition Timing/ldle Mixture
Ratio Adjustment’, EC-35.

EC-90
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Basic Inspection {Cont'd)

16 |CHECK FI CAM FUNCTION

17 CHECK IGNITION TIMING

@ No Tools

1. Set the voltmeter between ECM terminal 59 (Engine coolant
temperature sensor signal) and ground.

2. Start engine and warm it up.

A€ @i

L_Ecm HCONNECTGRﬂ

50
KD &
= SEF119W

3. When the voltage is between 1.10 to 1.36V, check the fol-
lowing.

o The center of mark A is aligned with mark C.

¢ The cam follower lever's roller is not touching the fast idle
cam.

Mark @

{cam foilower lgver)

mark ©

(fast idle cam)

Thermo-element

@ Without CONSULT

1. Warm up engine to normal operating temperature.

2. Stop engine and disconnect throtile position sensor hamess
connector. '

O™ \\\n“

Air duct/

Throltlte position sensor
harness_cgnnector

SEF975R
3. Start engine.
4. Check ignition timing at idle using a timing light.

Timing

SEF984U
Ignition timing: 15°+2° BTDC

OK or NG

OK GO TO 18.

SEFS71R
OK or NG
OK > GO TO17.
NG > Check FI cam. Refer to “Fast Idle Cam
{FIC)", EC-33.

NG Adjust ignition timing by turning dis-
tributor. Refer 10 “ldle Speed/Ignition
Timing/Idle Mixture Ratio
Adjustment”, EC-35.

2. GO TO 18.

|1

18 CHECK BASE IDLE SPEED

() Without CONSULT
Does engine speed fall to the following speed?
700+50 rpm {in “P” or “N” position)

OK or NG
oK » |[GOTO19.
NG » 1. Adjust engine speed by turming idle

speed adjusting screw. Refer to
“Idle Speed/Ignition Timing/dle Mix-
ture Ratio Adjustment”, EC-35.

2. GOTO 19,

EC-91
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

19

CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION

CHECK CLLOSED THROTTLE POSITION
SWITCH IDLE POSITION-I

20

M wn =

@ Without CONSULT

NOTE:

Always check ignition timing and base idle speed before
performing the following.

. Warm up engine to normal operating temperature.

. Check Fi cam, refer to procedure 12 or 13.

. Stop engine,

. Remove the vacuum hose connected to the throttle opener.
. Connect suitable vacuum hose to vacuum pump as shown

below.

Throttie opener

Throttle opener
rod should

move up

when the vacuum
is applied.

Never touch. Throtile drum

SEF793W

. Apply vacuum [more than —40.0 kPa (-300 mmHg, —~11.81

inHg)] until the throttle drum hecomes free from the rod of
the throttle opener. During checking procedure, vacuum
should be applied.

p |GoTO20.

1. Disconnect closed th'rottle position switch harness connec-
tor.

2. Check continuity between closed throttle position switch ter-
minals § and & under the following conditions.

Y ‘e Closed throttle position
18. switch connector
5

b w]

SEFgezv

e Insert the 0.3 mm (0.012 in) and 0.4 mm (0.016 in) feeler

gauge alternately batween the throttte adjust screw (TAS)
and throtle drum as shown in the figure.

- - Fle :

Throttle .«
N

adjust screw
(never adjust) %

YN -~ AECBE7A

“Continuity should exist” while inserting 0.3 mm (0.012
in) feeler gauge.

“Continuity should not exist” while inserting 0.4 mm
(0.016 in} feeler gauge.

OK or NG
OK » |GOTO 25
NG » GO TO 21.

EC-92




TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection {Cont'd)

ADJUSTMENT THROTTLE POSITION
SWITCH IDLE POSITION

21

ADJUSTMENT CLOSED THROTTLE POSI-
TION SWITCH IDLE POSITION-II

22

@l

) without CONSULT

NOTE:

« Never adjust throttle adjust screw (TAS).

e Do not touch throttle drum when checking “continuity”,
doing so may cause an incorrect adjustment.

. Warm up engine to normal operating temperature.

. Check Fl cam. Refer {o procedure 12 or 13.

. Stop engine.

. Loosen throtile position sensor fixing bolts.

. Remove the vacuum hose connected to the throttle opener,

. Connect suitable vacuum hose to vacuum pump as shown
below.

o> T DI S 5 I B

Throttle epener

Throtile opener

rod shoukd =
move up

when the vacuum

is applied.

Never touch. Thrattle drum

SEF793W

7. Apply vacuum [more than —40.0 kPa (-300 mmHg, —11.81
inHg)] until the throttle drum becomes free from the rod of
the throttle opener. During adjustment procedure, vacuum
should be applied.

b |GOTO22.

1. Disconnect closed throtile position switch harness connec-
tor.

2. Insert 0.35 mm {0.0138 in} fealer gauge between the
throttle adjust screw and throttle drum as shown in the fig-
ure.

Throttle .,
adjust screw
{never adjust) %

Frb =2

AECBETA

~

3. Open threttle valve then close.
4. Check continuity between closed throttle posiffon switch ter-
minais 5 and 6.

"SR Closed throttle position

switch connector

Les!
1S.

(2]

SEF862V
Continuity should not exist while closing the throttle
position sensor.

OK or NG
OK » GO TO 24,
NG [ GO TO 23,
23 ADJUSTMENT THROTTLE POSITION

SWITCH IDLE POSITION-HI

® Without CONSULT
Turn throttle position sensor body clockwise until continuity
does not exist.

Counterclockwise
lT}\'L

-

‘lixf%\\}\
9

3 2 i Throttle body
O

G o

SEFGBOW

Clockwise

&

» [coTO24

A

B

i
o3

T

fj

AT

=

=

EL

EC-93
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

ADJUSTMENT THROTTLE POSITION
SWITCH IDLE POSITION-IV

24

RESET THROTTLE POSITION SENSOR
IDLE POSITION MEMORY

26

& Without CONSULT

1. Remove 0.35 mm (0.0138 in) feeler gauge than insert 0.3
mm {0.012 in) feeler gauge.

2. Temporarily tighten sensor body fixing bolts as follows.

s Gradually move the sensor body counterclockwise and
stop it when the continuity comes 1o exist, then tempo-
rarily tighten sensor body fixing bolts.

Counterclockwise

3. Make sure two or three times that the continuity exists
when the threttle valve is closed and continuity does not
exist when it is opened.

4. Remove 0.3 mm {0.012 in) feeler gauge then insert 0.4 mm

(0.016 in) feeier gauge.

- Make sure two or three times that the continuity does not

exist when the throttle valve is closed.

4]

SEF689W

) Without CONSULT

NOTE:

Always warm up engine 1o normal operating temperature.
If engine is cool, the throttle position sensor idle position
memory will nat be reset correctly.

1. Start engine.

2. Warm up engine 1o normal cperating temperature.

3. Stop engine. (Turn ignition switch “OFF”)

4. Turn ignition switch “ON" and wait at least 5 seconds.

. AN YT
%@, -

SEF864Y
5. Turn ignition switch “OFF" and wait at least 5 seconds.
6. Hepeat steps 4 and 5, 20 times.

B |GOTO 27.

27 CHECK TARGET IDLE SPEED

(¥ Without GONSULT
1. Start engine and warm it up to normal cperating tempera-
ture.
2. Check idle speed.
750+50 rpm (in “P” or “N” position)

6. Tighten threttle position sensor.
7. Check the continuity again.
Continuity does not exist while closing the throttie
valve.
OK or NG
OK > GO TO 25.
NG > GO TO 21.
25 REINSTALLATICN

) Without CONSULT

1. Remove feeler gauge.

2. Release vacuum from the throttle opener.

3. Remove vacuum pump and vacuum hose from the throttle

opener.

Reinstall the original vacuum hose to the throttle opener

securely,

5. Reconnect throttle position sensor harness connector and
closed throftle position switch harness connector.

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

4.

> GO TO 26.

QK or NG
OK > GO TO 28.
NG > Adjust idie speed. Refer to “Idle
Speed/Igniticn Timing/idle Mixiure
Ratio Adjustment®, EC-35.
28 ERASE UNNECESSARY DTC
After this inspection, unnecessary DTC No. might be dis-
played.
Erase the stored memory in ECM and TCM {Transmissicn con-
trol module).

Fefer 1o “HOW TO ERASE EMISSION-RELATED DIAGNOS-
TIC INFORMATION®, EC-55 and “HOW TO ERASE DTC" in
AT section.

> INSPECTION END

EC-94




TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

OTC Inspection Priority Chart

DTC Inspection Priority Chart

NAECOD038
It some DTCs are displayed at the same time, perform inspections one by one based on the following prior-
ity chart. MiA
Priority Cetected items (OTC) ’
1 » P0O100 Mass air flow sensor (0102) EM
e PO110 Intake air temperature sensor {0401)
e P0115 PO125 Engine coolant temperature sensor (0103) (0908)
e P0120 Throttle position sensor {0403} .
o PO180 Tank fuel temperalure sensor (0402) LG
e P0325 Knock sensor (0304)
« P0335 P1336 Crankshaft position sensor (OBD) (0802) (0905)
» P0340 Camshaft position sensor (0101)
e P0500 Vehicle speed sensor {0104}
e PO600 A/T communication line
e P0605 ECM (0301) FE
e P1320 Ignition signal (0201)
e P140C EGRC-sclencid valve (1005}
e P1605 A/T diagnosis communication line (0804) CL
o P1706 Park/Neutral position (PNP) switch (10C3)
2 e P0105 Absolute pressure sensor (0803}
e P0130-P0O134, PO150-P0154 Front heated oxygen sensor (0413-0415) (0503) (0509}, {0303) (0409-0412) MT
e« P0135 PQ1565 Front heated oxygen sensor heater (0901) (1001)
e« P0137-P0140, PO157-P0160 Rear heated oxygen sensor {0510-0512) (0707), (0313-0315) (0708}
e PO141 P0O161 Rear heated oxygen sensor heater (0902) (1002) AT
e P0443 P1444 EVAP canister purge volume control solenoid valve (1008} (0214)
e P0446 P1446 P1448 EVAP canister vent control valve (0903) (0215) (0309)
e P0450 EVAP control system pressure sensor (0704) TE
e P0510 Closed throttle position swilch (0203}
e PO705-P0755 P1705 P1760 A/T related sensors, solenoid valves and switches (1101-1208)
e P1105 MAP/BARO switch solenoid valve (1302) ED
e P1401 EGR temperature sensor (0305)
o P1490 P1491 Vacuum cut valve bypass valve {0801) (0311)
e P1447 EVAP control system purge flow monitoring (0111) P
s
3 e P0172 PO171 PO175 P0174 Fuel injection system function (0114) (0115) (0209) (0210)
e P0306 - PO300 Misfire (0603 - 0701)
e P0400 P1402 EGR function (0302) (0514) %@
e P0402 EGRC-BPT valve function (0308)
e P0420 P0430 Three way catalyst function (0702) (0703)
s P0440 P1440 EVAP control system (SMALL LEAK) {0705) {0213) BR
e P0505 IACV-AAC valve (0205)
e P0731-PG734 P0744 A/T function (1103 - 1106) (1107)
« P1148 P1168 Closed loop control (0307) (0308) ST
BT
I
S
L
SO
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Fail-safe Chart

TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Fail-safe Chart

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

=NACCO039

DTC No.
CONSULT X Detected items Engine operating conditicn in fail-safe mode
ECM*1
GST
PO100 0102 Mass air flow sensor Engine speed will not rise more than 2,400 rpm due to the fuel cut.
circuit
PO115 03 Engine coclant tempera- | Engine coolant temperature will be determined by ECM based on the time
ture senscr circuit after turning ignition switch “ON" or “START™.
CONSULT displays the engine coolant temperature decided by ECM.
- Engine coolant temperature decided
Condition (CONSULT display)
Just as ignition switch is o o
turned ON or Start 40°C (104°F)
More tharn approx. 4 minutes s o
after ignition ON or Start 80°C (176°F)
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time)
Pc120 0403 Threttle position sensor | Throttle position will be determined based on the injected fuel amount and
circuit the engine speed.
Therefore, acceleration will be poor.
Condition Driving condition
When engine is idling Normal
When accelerating Peor acceleration
Unable to | Unable to | ECM ECM fail-safe activating condition
access access The computing function of the ECM was judged to be malfunctioning.
ECM Diagnostic When the fail-safe system activates {i.e., if the ECM detects a malfuncticn
Test Mode condition in the CPU of ECM]), the MIL on the instrument panel lights to
I wam the driver.
However it is not possible to access ECM and DTC cannot be confirmed.
Engine control with fail-safe
When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump
operation, and IACV-AAGC valve operation are controlled under certain limita-
tions.
ECM fail-safe operation
. Engine speed will not rise more than
Engine speed 3,000 rpm
Fuel injection Simultaneous multiport fue! injection system
Ignition timing Ignition timing is fixed at the presst valve
Fuel pump relay is “ON” when engine is
Fuet pump running and “OFF” when engine stalls
IACV-AAC valve Full open
Repiace ECM, if ECM fail-safe condition is confirmed.

*1: In Diagnostic Test Mode |l {Self-diagnostic results)
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Symptom Matrix Chart

Symptom Matrix Chart ooy G
SYSTEM — BASIC ENGINE CONTROL SYSTEM
SYMPTOM M2
G
=
—_ & T R
< = "
I é T —
o = o | 2 )
o L U]
8 £ o 212182 LG
g o128 T =
= 2|92 Sle 2|z |0o
o | E ajl=z|12|=2
<L, [T < jant = ] @3] 5 o
E Gl 2|0 o] ol|F | 2| & | w |Reference
@ O|D|w|Z [ Qlz |2
w - - - e T |55 | Z |Paoe
T slw|%|la|Elz|Z2|Ll3[8]3
El_|5|S]8l=|2 2|2|5(58]=2]2
si3|2|%(|2|8|Z(&|5|2|2|5|% FE
Sl zlo|l0o| 28| |w|wlk
Blo|lz|®|a|la|o ElS5 1|2
ol|lYi=lg|lula|l=|=]0 ﬁ =t = | >
< | W ld_: v | OB X < | I 18|z =Y
< | = = G} | B | W CL
25|55/ z18(2|8|5|8|8](E v
< |z2|Ww|El2/¢0 A Siz|8|I=R1&
T ||l || T |8 | H|O0|W|w|d
Warranty symptom code AA | AB | AC|AD | AE | AF [AG | AH | AJ | AK | AL | AM | HA i
Fuel Fuel pump circuit 3 1 |EC-459
1 1 2 3 2 2 3 u@aT
Injector circuit 2 EC-450
Fuel pressure regulator system EC-32 78
Evaporative emission system 4 ¢ 4 4 4 ala 3 3 4 EC-24
Air Positive crankcase ventilation 1 EC-30 Pﬁ'
system =2
Incerrect idle speed adjustment 3 3 1 1 1 1 1 EC-35
IACV-AAC valve circuit 1 2 | 2 1 |EC-336 VA
2 3 3 3 2 2 3
IACV-FICD solenoid valve circuit 2 3 3 EC-469
Ignition Incorract ignition timing adjust- 7 3 1 " 1 1 1 1 EC-35
ment
Ignition circuit 1|1 |2 2| 2 2 EC-367 Bla
2 e —
EGR EGRC-sclenoid valve circuit 2 3 3 3 EC-378
EGR system 4| 4 4|a|a|4a|4a]3]|a 4 EC-289,380 97
Main power supply and ground circuit 1 : 1 EC-116
213|3|3 3|2 3 1 5a
Air condftioner circuit 2 3 2 HA section ]
1 - 8: The numbers refer to the order of the inspection.
{continued on next page) 2T
[FIA
§C
EL

DX
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptorn Matrix Chart (Cont'd)

SYMPTOM
T
g a
— T
< P "
I. — é o > m
E_) Q - E Ol =z 9
C Dz o Clo!l=|=
Pans) — w i = x
k- 2|2 |2 =|212.2|0
.
< 2l |a o232 |«a
E dlZ| o [0 ol|lE|2Z|m|w |Reference
9 Zz|(@ | |W| = Flae| Q| Z |2 |page
i oc|lDiE|lalElz|z|u|9|9]|5
b TlolE|=|5|¢|Slkjm|l5]|g
S 3123|8383 E|5|E|3(2|3]=<
i =22 Q B OO < i} & wi
1oz D|2iQ|lal=|z]=2
o Elejwt2|Z|>|2 il |xE
Z| Y |=|x |9 |81 |l || |n
S|lz|Elz|x|zc|8 |z || |w|d|F
122|220 |=2|Q|%|8|%|E
rla|lz]lo|S|lz|lej2|a|o|W|L|d
Warranty sympiom codg AA | ABIAC |AD|AE | AF |AG|AH | AJ | AK | AL [AM | HA
Camshaft pesilion sensor circuit 2 2 EC-282
1
Mass air flow sensor circuit 1 2 2 2 EC-122
Front heated oxygen sensor circuit 3 2 ECG-167
Engine coolant temperature sensor circuit 1 213 313 3 EC-146, 162
2 _—
Throttle position sensor circuit 1 2 212 - 2 EC-151
Incorrect throttle position sensor adjustment 311 1 1 1 1 1 1 EC-86
Vehicle speed sensor circuit 2 EC-331
Knock sensor circuit 3 3 3 EC-272
3 berere———
ECM 212 3312 ]2]|1 EC-353, 96
Start signal circuit 1 EC-456
Park/Neutral position (PNP) switch circuit 3 3 3 EC-443
3| 2
Power steering oil pressure switch circuit 2 EC-465

1 - 6: The numbers refer to the order of the inspection.
{(continued cn next page)
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Matrix Chart (Cont'd)

SYSTEM— ENGINE MECHANICAL & OTHER @
SYMPTOM
= A
z 0]
ole] | B 2] |a Bl
&) o w Elo|=|@
> 0 m < = O o
W o 211 Q % [ j‘(:
= 2182 = - S LG
< |k | 215 la |3 |
= Gl=21|0 & ofr|Z212 X Reference
i z|C|Q W|E Fla |82 | [section
o ciL|Slalb|lzlz|w QIS
= glole|=|s5|a|c|lal|l@|=
clyloalzsi¥lzlzice|2 S |24
< J|laldlE2|lolsli< | 22|58 |=
b <L = o] O | 5 o o [ w w L -
LsrElolz|e|o|la|o Elzl=|2 EE
ol =S| |alB =S| 2]|=
z |witz cl|o|x 2|l | R |8 |x
Elz e ||l e] = L4 I < T
2lola|Z|8|512/2(8|8|8|8(¢E
(_"5 j = =1
2|25 (5|2 8|2|a|8 (5|53 oL
Warranty symptom code AA {1 AB |AC (AD| AE | AF [AG | AH | AJ | AK | AL | AM | HA
i
Fuel Fuel tank FE section b
5 —_—
Fuel piping 55 |5 51| 4 5
AT
Vapor lock 5 A
Valve deposit T8
Poor fuel (Heavy weight gasoline, 5 5181595 514 5
Low octane) .
.
Air Air duct P
Air cleaner
a5
Air leakage from air duct AR
S\g;l;s air flow sensor — throttle 515 5 5 5 | 4 5
) 5 4 U
Throttle body, Throttle wire FE section
Air leakage from intake manifold/ 5 _ BE
Collector/Gasket S
Cranking | Battery
101 1 1)1 1 1 S§
Alternator circuit EL section ST
Starter circuit 1 -
Clutch interlock switch CL section
Park/neutral position {PNP) switch AT section BT
Drive plate/Flywheel 6 EM section
1 - 6: Tha numbers refer to the order of the inspection. i
{continued on next page) i
§G
gl
1EX
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Symptom Matrix Chart (Cont’d)

SYMPTOM

Reference
section

HARD/NO START/RESTART (EXCP. HA)
HESITATION/SURGING/FLAT SPOT
SPARK KNQCK/DETONATION

LACK OF POWER/PQOR ACCELERATION
HIGH IDLE/LOW iDLE

ROUGH IDLE/HUNTING

IDLING VIBRATION

SLOW/NO RETURN TO IDLE
OVERHEATS/WATER TEMPERATURE HIGH
EXCESSIVE FUEL CONSUMPTION
EXCESSIVE OIL CONSUMPTION
BATTERY DEAD (UNDER CHARGE)

ENGINE STALL

-
P
b3
m
>
(¢}
b
o
g
m
]
m
b
Gy
P
T
]
[
>
=
)
[
pog
=
T
-

Warranty symptom code

Engine Cylinder head

Cylinder head gasket 2 2

Cylinder block

Piston 3

Piston ring

Connecting rod

Bearing EM section

Crankshaft

Valve Timing chain

mecha-
nism Camshaft 5

Intake valve 6| 6|66 616 6

Exhaust valve

Hydraulic fash adjuster

Exhaust | Exhaust manifold/Tube/Muffler’Gasket )
6l6 (6|6 |6 €| 6 6 FE section

Three way calalyst

Lubrica- | Qil pan/Qil strainer/Oil pump/Oil filter/ MA, EM,
tion Oil gallery slelelsls 6| 6 6 | 2 LC section

Oil level (Low)/Filthy oil MA section

Cooling Radiator/Hose/Radiator filler cap

Thermostat 5 5

Water pump LC section

Water gallery

Cooling fan 5 5

Coolant level {low}/Contaminated : MA section
coolant

NVIS (Nissan Vehicle Immobiliser System — 11 EC-61 or
NATS) EL section

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

CONSULT Reference Value in Data Monifor Mode

CONSULT Reference Value
Mode

Remarks:
e Specification data are reference values.

in Data Monitor

NALEO041

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

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

i.e. Adjust ignition timing with a timing light before menitoring IGN TIMING, because the monitcr may show the specificaticn data in
spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data calculated by the ECM
accerding to the signals input from the camshaft position sensor and other ignition timing related sensors.

e I the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow sensor,

first check to see if the fuel pump control circuit is normal.

MONITOR ITEM CONDITION

SPECIFICATION

e Tachometer: Connect
Run engine and compare tachometer indication with the CONSULT

Almost the same speed as the

CMPS-RPM (REF) . CONSULT value
valug, )
e Engine: After warming up Idle 10-1.7V
MAS AIR/FL SE . Alr_condatlgge:swnch: OFF
e Shift laver: “N
* No-load 2,500 pm 17-23V

COOLAN TEMP/S e Engine: After warming up

More than 70°C {158°F)

FR O2 SEN-B2
FR 02 SEN-B1

0-03V<«— Approx. 0.6 -
1.0V

Maintaining engine speed at 2,000

e Engine: After warming up

LEAN «— RICH

FR 02 MNTR-B2 pm i
FR 02 MNTR-B{ Changes more than 5 times
during 10 seconds.
RR 02 SEN-B1 0 - 0.3V «<— Approx. 0.6 -
RR O2 SEN-B2 P ; 1.0V
e Engine: After warming up Maintaining engine speed at 2,000
RR 02 MNTR-B1 rpm LEAN s RICH

RR 02 MNTR-B2

VHCL SPEED SE o Turn drive wheels and compare speedometer indication with the CON-

Almost the same speed as the

SULT value CONSULT value
BATTERY VOLT e Ignition switch: ON (Engine stopped) 11 - 14V
e Engine: After warming up Throttle valve: fulty closed 0.15 - 0.85V
THRTL POS SEN » Ignition switch: ON
{Engine stopped) Throttle valve: fully opened 3.5-47V
EGR TEMP SEN e Engine: After warming up Less than 4.5V
START SIGNAL « Ignition switch: ON — START — ON OFF — ON — QFF
e Engine: After warming up Throttle valve: Idle positicn ON
CLSD THL/P SW » [gnition switch: ON
(Engine stopped) Throttle valve; Slightly open OFF
Air conditioner switch: “OFF” OFF
o Engine: After warming up, idle
AR COND SIG the engine Air conditioner switch: “ON” ON
(Compressor operates.)
Shift lever: “P” or “N” ON
P/N POS] SW e Ignition switch: ON
Except above OFF
. . _ Steering whee! in neutral pesition OFF
PW/ST SIGNAL . EnglneiAfter warming up, idle | (forward direction)
the engine
The steering wheel is turned ON

EC-101
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
CONSULT Reference Value in Data Monitor Mode (Contd)

MONITOR ITEM CONDITION SPECIFICATION
e Ignition switch: ON Below 23.5°C (74°F) OFF
AMB TEMP SW « Compare ambient temperature
with the following: Above 23.5°C (74°F) ON
IGNITION SW e Ignition switch: ON — OFF — ON ON — OFF — ON
e Engine: After warming up Idle 2.4 - 3.2 msec
INJ PULSE-B2 e Air conditioner switch: “OFF”
INJ PULSE-B1 e Shift lever: “N”
& No-load 2,000 rpm 1.9- 28 msec
Idle 1.0-1.6 msec
B/FUEL SCHDL ditto
2,000 pm 0.7 - 1.3 msec
Idle 10° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
idle 10 - 20%
IACV-AAC/Y ditto
2,000 rpm —
Idle 0%
PURG VOL C/V ditto
2,000 rpm —
:;IE itgzﬁ:gf e [ngine: After warming up ?gfr:ntamlng engine speed at 2,000 54 - 155%
EVAP 8YS PRES e Ignition switch: ON Approx. 3.4V
AlR COND RLY o Air conditioner switch: OFF — ON OFF -» ON
e Ignition switch is turned to ON (Operates for 5 seconds) ON
FUEL PUMP RLY e Engine running and cranking
Except as shown above OFF
s Engine: After warming up idle OFF (CUT)
« Air condilioner switch: “OFF”
EGRC SOLV o Shift lever: “N” Engine speed: Revving from idle up ON (FLOW)
e No-load to 3,000 rpm quickly
VENT CONT/V e Ignition switch: ON OFF
FR 02 HTR-B1 e Engine speed: Below 3,200 rpm ON
FR O2 HTR-B2 e Engine speed: Above 3,200 rpm OFF
¢ lgnition switch: ON {Engine stopped) OFF
RR O2 HTR-B1 e Engine speed: Above 3,200 rpm
RR 02 HTR-B2 e Engine speed: Below 3,200 rpm [After driving for 2 minutes at a ON
speed of 70 km/h {43 MPH} or morg]
VC/V BYPASSHY Ignition switch: ON OFF
+ Engine: After warming up ldle 185 - 96.0%
GALLD VALUE . A;r_condltlgTei switch: “OFF
« Shift lever: "N .
o No-load 2,500 rpm 18.0 - 21.0%
e Engine: After warming up Throttle valve: fully closed 0.0%

ABSOL TH-P/S

Engine: After warming up
Ignition switch: ON Throttle valve: fully opened
(Engine stopped)

Approx. 80%
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

CONSULT Reference Value in Data Monitor Mode (Cont'd)

@l

MONITOR ITEM CONDITION SPECIFICATICN
e Engine: After warming up Idle 3.3-4.8 gm/s )
MASS AIRFLOW . Alr_condltlor:e: swilch: “OFF LA
« Shift lever: “N
o No-load 2,500 rpm 12.0 - 14.9 g-m/s
,\.
o Ignition switch: ON (Engine stopped) MAP E
MAP/BARO SWIV . For 5 seconds afler starting engine | BARO l@
e Engine speed: ldle More than 5 seconds after starting |, :
engine
& Igniticn switch: ON (Engine stopped) Approx. 4.4V
ABSOL PRES/SE - For 5 seconds after staring engine | Approx. 4.4V
e Engine speed: Idle More than 5 seconds after starting FE
) Approx. 1.3V
engine
" - - ]
Major Sensor Reference Graph in Data Monitor €k
Mode
. i i NAECOD2
The following are the major sensor reference graphs in “DATA MONITOR” mode. T

(Select “HI SPEED” in "DATA MONITOR” with CONSULT.)

THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW wecoosrsor
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 “CL.SD THL/P SW” is changed from “ON” to “OFF”,

CLSD THL/P SwW -00"08 ABSOL TH-P/S -00"C9 THRTL POS SEN -00"09
10:22 +02"69 10:22 % +02°69 10:22 x0.1V +02"69 P@
OFF ON 0 25 50 75 100 0 13 26 38 51
Full > g S "o 8
Release el AX
. .
i i su
Full E
Depress f i
I ! o
] i BR
SEFQ58P

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR 02 SEN-B1, FR 02 SEN-B1, INJ S¥
PULSE-B1

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

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

[l

EC-103 289



290

TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

CMPS=RPM (REF) -00"06
09:25

-00"06

MAS AIR/FL SE

+04"87

x100rpm

x0.1v +04"67

26

09:25

64

48

32

16

51

38

13

* “CMPS*RPM (REF)” should increase gradually
while depressing the accelerator pedal and
should decrease gradually after releasing
the pedal without any intermitient drop or rise.

o " +« “MAS AIR/FL SE” sheuld increase when

) depressing the accelerator pedal and should
T S decreass at the moment “THRTL POS SEN" is
closed (accelerator pedal is released).

SEF935QA
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

-00"06

THRTL POS SEN

-00"08
+04"67

-00"06 RR 02 SEN-B1

+04'67

FR 02 SEN-B1

09:25

-00"06

INJ PULSE-B1

09:25

+04"67

x0.1V

09:25

x0.01V

09:25

+04"67 x0.01V
128

MSEC
10

51

38

26

13

256

192

128

64

256

192

64

20

15

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

EC-105

*AR 02 SEN-B1" may increase immediately after
depressing the accelerater pedel and may
decrease after releasing the pedal.

*FR Q2 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 pedal and should decrease
when the pedal is released.

SEF936Q

@»
22

A

ER

LG

FE

cL

T

AT

TF



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Vaiue

N

Lower steering
column cover

We

>
TR N\
ECM harness gonnector

R U

SEF9B1R

ECM harness protector
AEC913

ZThirt wire \
Tester probe

MEC4868

ECM Terminals and Reference Value

NALCO043

PREPARATION o
1. ECM is located behind the instrument lower cover. For this
inspection:

e Remove instrument lower cover.

2. Remove ECM harness protector.

3. Perform all voltage measurements with the connector 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.

ECM HARNESS CONNECTOR TERMINAL LAYOUT

NAECO043502

101]102/103/104 |105(108|107
109( 110 111112 [113{114]115
117(118(119}120( |121}122[123

[44]45[46[47] [64]65166]
[48]49[50]51]52] 53] 68]69] 70] 71]
“[54]55]56]57]58] 73] 74| 75] 76

T59[60[61]62[63] |77|73|79[

[20[21]22] [23] [2a]2
2627]28[29[30] [ 37 T3
214

on

%]

O

[4%]

SEF533P

ECM INSPECTION TABLE ——

Specification data are reference values and are measured between
each terminal and 32 (ECM ground}.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NQO.
[Engine is running] SR
e |dle speed - Do
SEFg88U
1 w/iB Ignition signal
1.1-1.5V
[Engine is running] ] qﬁ
¢ Engine speed is 2,000 rpm R :
e
20 ms:
SEFg89U
Approximately 12V
M
[Engine is running] ool 4 g
o Warm-up condition of MW VTV
e Idle speed
SEFg90U
2 WIG Ignition check
Approximately 11V
(V) ool
. N . 20¢ .
[Engine is running] AU
o Engine speed is 2,000 rpm L B
o0 me
SEF991U
Approximately 2V
{[Engine is running]
¢ Warm-up condition
o Idle speed
3 W Tachometer
{Engine is running]
» Engine speed is 2,000 rpm o
]

SEF993U

EC-107
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL COLO ITEM CONDITION DATA (DC Voltage)
NO. R
[Engine is running]
[Ignition switch “0FF”] 0- 15y
e For a few seconds after turning ignition switch )
ECCS relay (Self-shut- “OFF”
4 /B off)
[Ygnition switch “OFF™] BATTERY VOLTAGE
e Afew seconds passed after turning ignition switch
sy E (11 - 14V)
OFF
BATTERY VOLTAGE
{11 - 14V)
M= [
[Engine is running] 1| T
s |dle speed 1
- 50 ms:
EVAP canister purge SEF994U
5 LG/B  |volume contral sole-
noid valve BATTERY VOLTAGE
(11 - 14V)
(V) oo
- - . 40.‘.".‘.,.4..., a e e
[Engine is running]
» Engine speed is 2,000 rpm 201
(More than 100 seconds after starting engine) o
SEF995U
. Ignition switch “ON"]
7 t ]
Y/G A/T check signal [Engine is running] 0-3.0V
[Engine is running]
e |dle speed av
e Ambient air temperature is above 23.5°C (74°F)
e Air conditioner is operating ’
[Engine is running]
9 G/OR Ambient air tempera- | e [dle speed BATTERY VOLTAGE
ture switch e Ambient air temperature is below 23.5°C {74°F) (11 - 14V)
* Air conditioner is operating
[Engine is running]
» ldle speed .
e« Ambient air temperature is below 23.5°C (74°F) Approximately 5V
& Air conditioner is nct operating
Engine is running} .
10 (B (Eng g
ECM ground o Idie speed Engine ground
[lgnition switch “ON”]
e For 5 seconds after turning ignition switch “ON" G-1V
[Engine is running]
1 R/L Fuel pump relay
[Ignition switch “ON"] £
+ More than 5 seconds after turning ignition switch BATTERY VOLTAG
Pl (11 - 14V}
ON
[Engine is running] 0.1V
e Both A/C switch and blower switch are “ON™*
i2  |G/R Air conditioner relay

[Engine is running]
e A/C switch is “OFF”

BATTERY VOLTAGE
(11 - 14v)

294
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[gnition switch “ON"] 0-1v
18 oR Malfuncticn indicator
lamp [Engine is running] BATTERY VOLTAGE
o |dle speed (11 - 14V)
[Engine is running] .
19 B ECM ground o Idle speed Engine ground
[Ignition switch “ON"] Approximately GV
20 |B/Y  |Start signal TAGE
[Ignition switch “START”] (E:}?TTFR}; VOLTAG
[Engine is running]
e Both A/C switch and blower switch are “ON” {Com- | Approximately OV
21 |BW | Air conditicner switch pressor operales)”
[Engine is running] .
» A/C switch is “OFF’ Approximately 5V
[lgnition switch “ON"]
o Gear position is “N” or “P" (A/T models) Approximately 0V
Park/neutral position | ® Gear position is neutral (M/T medels)
22 |UB .
(PNP) switch N ) s BATTERY VOLTAGE (A/T)
[Ignition switch “ON"] (11 - 18V)
e Except the above gear position Approximately 5V (M/T)
[Ignition switch “ON”]
N o Warm-up condition 0.15 - 0.85V
o1 |w Throttle position sen- | ¢ Accelerator pedal fully released
sor
[lgnition switch “ON”} .
e Accelerator pedal fully depressed 35-47v
[Engine is running] .
25 B ECM ground s Idle speed Engine ground
[Ignitien switch “ON"]
26 PU/M ~ | A/T signal No. 1 [Engine is running] 6 -8V
e Idle speed
[lgnition switch “ON"]
27 P/B AST signal Ne. 2 [Engine is running] 6 - 8V
e Idle speed
fignition switch “ ON"] BATTERY VOLTAGE
o « Warm-up condition (11 - 14V)
o8 |opay | Throttle position switch e Accelerator pedal fully released
(Closed position}
[Ignition switch “ON”] . v OV
o Accelerator pedal depressed Approximately O
[Engine is running]
. e Lift up the vehicle.
29 WiL Vehicle speed sensor e In 2nd gear position
o Vehicle speed is 40 km/h
SEF996U
[Ignition switch “OFF”] ov

[Ignition switch “ON”]

(11 - 14V)

EC-109
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminais and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NQ.
[Engine is running] Engine ground
32 |B ECM ground | dgl o 9 (Probe this terminal with ()
¢ 'dle spe tester probe when measuring)
35 P A/T signal No. 3 [Ignition switch “ON"] ov
- [lgnition switch “ON"]
Throttle position sen- | ¢ Warm-up condition 0.15 - 0.85V
37 |p sor signal to TCM ¢ Accelerator pedal fully released
{Transmission control
module) [fgnition switch “ON"] 35- 47V
o Accelerator pedal fully depressed ’ '
[Engine is running] A .
- . . pproximately OV
30 |RB Power steering oil e Steering whee! is being turned
pressure switch [Engine i ;
gine is running] .
e Steering wheel is not being turmed Approximately 5V
42 F/B Sensors’ power supply | [Ignition switch “ON”] Approximately 5V
[Engine is running]
43 B Sensors’ ground e« Warm-up condition Approximately 0V
e Idle speed
Approximately 2.5V
I
[
[Engine is running] 5
« Warm-up condition ol-~
e [dle speed
Camshaft position sen- SEFgo9U
44 B/wW Iy !
sor (Position signal) Approximately 2.5V
M
[Engine is running] 51
e Engine speed is 2,000 rpm ¢
SEF001V
[Engine is running}
e |dle speed
49 L Camshaft positicn sen-
53 L sor (Reference signal)

[Enging is running]
o Engine speed is 2,000 rpm

SEF9g8U
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TERM!- WIRE
NAL ITEM CONDITION DATA (DC Voitage)
COLOR
NO.
[lgnition switch “ON]
e Engine is not running
o For 5 seconds after ignition switch is turned “ON” | Approximately 4.4V
[Engine is running]
« Idle (for 5 seconds after engine start)
5 |w Absolute pressure sen-
s01 [Ignition switch “ON"]
s £ngine is not running
) i\g)or\lr? than 5 seconds after ignition switch is turned Approximately 1.3V
[Engine is running]
e |dle (More than 5 seconds after engine start}
1-2v
(AC range)
(V) L N
[Engine is running] 12 T
¢ Warm-up condition L
e |dle speed 0N
D2 me
Crankshaft position SEFBI0W
47 L
sensor (OBD) 5 . 4y
(AC range)
VM
[Engine is running] 1A AR Yof
» Engine speed is 2,000 rpm gh-fy g b el B
0.2 msi' R
SEFE91W
0 - Approximately 1.0V
)
2
[Engine is running] 1L
50 W Eé?]r;tc)?%ai_t'ed oxygen ¢ Warm-up condition ol
o Engine speed is 2,000 rpm
SEFQ02V
0 - Approximately 1.0V
(V) P
[Engine is running] et
51 |w ;ﬁg;:‘?ﬂed OXygen | Warm-up condition o\
e« Engine speed is 2,000 rpm
SEF002V
[Engine is running]
o Warm-up condition 1.0-1.7V
o ldle speed
54 W Mass air flow sensor
[Engine is running]
o Warm-up condition 1.7-2.3V

e Engine speed is 2,500 rpm
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
NO COLOR :
. [Engine is running]
55 B hﬁiﬁiglr flow sensor o Warm-up condition Approximately 0V
g » |dle speed
Rear heated oxygen [Engine is running]
56 LW ¥g ¢ Warm-up condition 0 - Approximately 1.0V
sensor AH . .
e Engine speed is 2,000 rpm
[Engine is running]
57 w Rear heated oxygen ¢ Warm-up condition 0 - Approximately 1.0V
sensor LH . :
o Engine speed is 2,000 rpm
Engine coolant tem- Approximately O - 4.8V
59 JLG/R 9 [Engine is running] Output voltage varies with
perature sensor ;
engine coolant temperature
Approximately O - 4.8V
60 LG/B Tank fuel temperature [Engine is running) Qutput valtage varies with fuel
sSensor
temperature
Intake air temperature Approximately 0 - 4.8Y
61 Y/L P [Engine is running} Output voltage varies with
sensor ) )
intake air temperature.
EVAP control system - TP i
62 G/B pressure sensor {Ignition switch “ON"} Approximately 3.4V
[lgnition switch “ON”] Less than 4.5V
63 PIG EGR temperature sen- [Engine is running]
sor e Warm-up condition 0-15V
e EGR system is operating
64 |W Knock sensor [Engine is running] Approximately 2.5V
o Idle speed
67 BW Power supply for ECM | [Ignition switch “ON”] (EﬁT-TFfV\)' VOLTAGE
Data link connector for [Engine is running] i
69 LR GeT o Idle speed (GST is disconnected) 6-10v
72 B/W Power supply for ECM | [Ignition switch “ON”] ?1‘1“—-1—1!;5\/\; VOLTAGE
5 w Data link connector for |[Engine is running] 0-4v
76 |L CONSULT e Idle speed (Connect CONSULT and turned on.) 3.9V
80 |wm E&Wer supply (Back- 14 nition switch “OFF”] ﬁ?T-TFfv\; VOLTAGE
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
8- 11V
M
20.,.:.. T T LI B TR R
[Engine is running] 10¢f -
o Warm-up condition o
e [dle speed -
_ SEF005V
101 |OR IACV-AAC valve
' 1-2¥
M
200
[Engine is running] 10} - :
e Warm-up condition 0 e
e Enging speed is 3,000 rpm R
i
{"5 ms
SEFOG6V
BATTERY VOLTAGE
(11 - 14v)
vy R & :
[Engine is running] aop T
« Warm-up condition 201 - rf
» Idie speed 0, o
102 |W Injector No. 1
104 |Y/R Injector No. 3 '
106 [W/G Injector No. 5 SEFoO7V
109 (Y Injector No, 2
TERY VOLTAGE
111 WL Injector No., 4 ?1;1“— 1::;) ©
13 |W/B Injector No. 6
(V} - N
[Engine is running]} aop oo | E
e Warm-up condition 20pporp 11T
» Engine speed is 2,000 rpm o
50 me- me
SEF008V
[Engine is running] BATTERY VOLTAGE
« Warm-up condition
(11 - 14v)
e |dle speed
103 LW EGRC-solenoid valve [Engine is running]
e Warm-up condition 0-15Y
« Engine speed is revving from idle up to 3,000 rpm ’
quickly
EVAP canister vent - . e BATTERY VOLTAGE
108 |G/R control valve [lgnition switch “ON”] (11 - 14V)
[Engine is running] .
116 |B ECM ground o Idle spead Engine ground
[Engine is running] BATTERY VOLTAGE
17 |BW Current return o Idle speed (31 - 14V)

EC-113
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Vailue (Cont'd)

TERMI-

NAL WIRE ITEM CONDITION DATA (DC Vchtage)
COLOR
NO.
[lgnition switch “ON”]
e Engine is not running
e For 5 seconds after ignition switch is turned “ON" |0 - 1V
[Engine is running]
« ldle {for 5 seconds after engine start)
MAP/BAROQ switch
118 1 GIOR | lenoid valve [Ignition switch “ON"]
e Engine is not running
« More than 5 seconds after ignition switch is turned | BATTERY VOLTAGE
“ON” . (11 - 14V)
[Engine is running]
e [dle (More than 5 seconds atter engine start)
[Engir!e is runnilng] Approximately 0.4V
19 lpu Front heated oxygen e Engine speed is below 3,20C rpm
sensor heater RH [Engine is running] BATTERY VOLTAGE
e Engine speed is above 3,200 rpm (11 - 14V}
Vacuum cut valve - : e BATTERY VOLTAGE
1 1} »y Y
20 |G/W bypass valve [Ignition switch “ON"] ~-2 (11 - 14V)
[Engine is running] .
. - Approximately 0.4V
o1 |Puw Front heated oxygen e Engine speed is below 3,200 rpm
sensor heater LH [Engine is running] BATTERY VOLTAGE
e Engine speed is above 3,200 rpm (11 - 14V)
[Engine is running]
e Engine speed is below 3,200 rpm .
e After driving for 2 minutes at a speed of 70 km/h Approximately 0.4V
(43 MPH) or more
Rear heated oxygen
122 | PU/G h BH
sensor heater [ignition swilch “ON"]
e Engine stopped BATTERY VOLTAGE
[Engine is running] (11 - 14v)
e Engine speed is above 3,200 rpm
[Engine is running]
e Engine speed is below 3,200 rpm .
« After driving for 2 minutes at a speed of 70 kmyh | \PProximalely 0.4V
Rear heated oxygen (43 MPH) or more
123 |[PU/R h LH
sensor heater [ignition switch “ON”]
e Engine stopped BATTERY VOLTAGE
[Engine is running] (11 - 14V)
¢ Engine speed is above 3,200 rpm
124 (B ECM ground [Engine is running] Engine ground

e [die speed

*: Any mode except “OFF”, ambient air temperature is above 23.5°C (74°F).
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Description @l

NAECO388

Intermittent incidents (I/1) may occur. In many cases, the problem resolves itself (the part or circuit function
returns to normal without intervention). !t is important to realize that the symptoms described in the custom- A
er's complaint often do not recur on (1st trip) DTC visits. Realize also that the most frequent cause of I/l LA
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

Il The CONSULT is used. The SELF-DIAG RESULTS screen shows time data other than *0” or “[1t]".

Tk The symptom described by the customer does not recur.

v (1st trip) DTC does not appear during the DTC Confirmation Procedure. EE
Vi The Diagnostic Procedure for PXXXX does not indicate the problem area.
GL
T
A
Diagnostic Procedure
NAECOS389
TF
1 INSPECTION START
Erase (1st trip) DTCs. Refer to “HOW TO ERASE EMISSION
— RELATED INFORMATION’, EC-55. 2D
» GO TO 2
AX
2 CHECK GROUND TERMINALS
Check gr:ju.nd Ferminals. for" corroding or loose connec!t,iqn. %U
Hefgr to "Circuit Inspaction”, "GROUND INSPECTION” in GI
section.
OK or NG BE
oK P |GOTOS.
NG > Repair or replace. - gT
3 SEARCH FOR ELECTRICAL INCIDENT -
Perform “Incident Simulaticn Tests” in Gi section. RS
OK or NG )
oK > |[GOTOA4 BT
NG [ Repair or replace.
()
4 CHECK CONNECTOR TERMINALS
Refer to "How to Check Enlarged Contact Spring of Terminal” 5C
in Gl section.
OK or NG _
OK » INSPECTION END EL
NG > Repair or replace connector.
153
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Powsr Supply and Ground Circuit

Main Power Supply and Ground Circuit

WIRING DIAGRAM

NAECOD44
BATTERY
®
1 1 l Refer to EL-POWER.
40A 7.50 10A
[e] m— : Detectabls ling for DTG
L] L] 1 —— : Non-detectable line for DTC
WrPL WiR RW -
I L
I 1| I
W/PU WR  WR  RW
||1|| ||1|| |I7|| f|5||
« e J 8
START RELAY
IGNITION ﬂ [I
SWITCH o 9
.. ILed] [Led) |Le])
Acc | oN LB BW WL
3
ILI_]_, I I— wiL. = To EC-INJECT
BV
B = W/R LB  BW B/W
1
o T SR o
B/W W/R L/ B B/W
B W/R LB BW BW
Ue B S B 138 3 A
BAV WR LUB  BW B/W
o
B/W W/R B  BW BW  BW
l|31 || feo[l |l 4 i| l[e7l| |]72 | 77
IGNSW BAT SSOFF ECMP ECMP CRTN
ECM
Refer to last page {Foldout page).
1]2]3]4lsik== >>{6]7]8]alio 1] 2] 3] 4]5]s]7 3]5]1 5]7
1 1213114l 5 ]rsli 71l 19]c]21 [2e]ea] o4 M32) a5l 11]12]13]14]15{ 16 4]2 3le
w GY W BR
[} [s]ae]ior e [Eolz28] [23] [aafes]  [alasaslarl [pales[ee]
o6]27]28]29]30 4]as]50[51]52]53]68]69]70[71
1A | 10 | 1t | 112 M| i 15 | 16 31132 72 F24
2 HS
7 fus | 18 [120) |fe1]i22]1) 124 EEY 2|8| Terelteel Tohens Lo || 6Y —
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

EC-MAIN-02

S[my

1

S_nInU
=Q=zafa
OLOOw
WS E L

GND-C  GND-C

GND-E  GND-E

GND-|

S GND-|

LG

—: Non-detectable line for DTC

I : Detectable line for DTC

FE

T

AT

TF

PD

o @ —]i
e

oy

o @)

uy
o
L

=)
™
L

1
i)z

105 108]107 | 108
34

101]102 | 193] 104
n|ns el 12

3
@

MECO41C
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit (Cont'd)

ECM TERMINALS AND REFERENCE VALUE o
Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
[Ignition switch “OFF”] 0-15v
o For a few seconds after turning ignition switch '
4 |uB ECCS relay (Self-shutof) | OFF
[ignition switch “OFF”] BATTERY VOLTAGE
e A few seconds passed after turning igniticn switch (11 - 14V)
“OFF"
[Engine is running] .
10 B ECM ground o Idle speed Engine ground
[Engine is running] .
19 B ECM ground o Idis spesd Engine ground
[Engine is running] .
25 B ECM ground o Idle speed Engine ground
[Ignition switch “OFF”] oV
31 B/w Ignition switch
lignition switch “ON”] EI’:T_TFR\'; VOLTAGE
Engine ground
[Engine is running] (Probe this terminal with
32 B ECM ground e ldle speed {(-) tester probe when
measuring)
687 B/W
Power supply for ECM [Mgnition switch “ON"] BATTE4RY VOLTAGE
70 B/W (11 - 14V)
80 W/R Power supply (Back-up) [Ignition switch “OFF”] ﬁ?T_TER:; VOLTAGE
[Engine is running] .
116 B ECM ground o idie speed Engine ground
[Engine is running] BATTERY VOLTAGE
17 |BW Current return o idic speed (11 - 14v)
[Engine is running] .
124 B ECM ground o Idie speed Engine ground
DIAGNOSTIC PROCEDURE o
1 INSPECTION START
Start engine.
Is engihe running?
Yes or No
Yes » GO TO 9.
No p» |GOTOZ
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

2 CHECK POWER SUPPLY-{

5 CHECK POWER SUPPLY-II

1. Turn igniticn switch “OFF” and then “ON".
2. Check voltage between ECM terminal 31 and ground with
CONSULT or tester.

— @ CONNECT
conecTorl| | Y

ETI

[&]

A
(o)

-

SEF894W
Voltage: Battery voltage

OK or NG
OK > GO TO 4.
NG > GO TO 3.

3 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors E£1, M1

¢ Haress connectors M33, F22

e Harness for open or short between ECM and ignition switch

» Repair harness or connectors.

1. Disconnect ECCS relay.
WECCS relay?
=T Fuel pump relay
e

N Park/Meutral >
position relay

-

I

Fusvble link & Syttt SO
relay box ‘&- SEFBa1U

2. Check voltage between terminals 1, 7 and ground with
CONSULT or tester.

BAITERY

Tt
TS,

&)

i

ISCOMMECT

4 CHECK GROUND CIRCUIT-I

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminals 19, 19,
25, 32, 116, 124 and engine ground.

|[ ECM__|O| CONNEGTOR| W DiscosnEeT
10,19,25,32,116,124 HS. Eé}l
l_‘__—__l

Q]

Gy

= SEFB75U

Continuity should exist.
4. Also check harness for short to ground and short to power.

SEF678U
Voltage: Battery voltage
OK or NG
0K > GO TO 7.
NG > GO TO 6.

6 DETECT MALFUNCTIONING PART

Check the following.
e 7.5A fuse
e Harness for open or short between ECCS relay and battery

» Repalr open circuit or short to ground
or short to power in harness or con-
nectors.

OK or NG
OK » GO TO 5.
NG > Repair open cireLit or short to ground

or short to power in harness or con-
nectors.

EC-119
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuif (Cont'd)

7 CHECK OUTPUT SIGNAL CIRCUIT

11 CHECK POWER SUPPLY-IV

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM ferminal 4 and
relay terminal 2.

— H=FE
&) 5
A [ Ecw |0| CONNECTOR] 3 £8

DISCONHECT DISCONNECTE

®o L=

Continuity should exist.
3. Also check harness for short to ground and short to power.

SEFB77L

OK or NG
OK 3 Go to “INJECTOR", EC-449.
NG > GO TO 8.

1. Tum ignition switch “ON" and then “OFF”.
2. Check voltage between ECM terminals 67, 72, 117 and
ground with CONSULT or tester.

—_ CONKECT
[ Ecm |0[CONNECTC2" . B

bl
v N

= SEFs7IU
Voltage:
After turning ignition switch “OFF”, battery volt-
age will exist for a few seconds, then drop to
approximately OV.

8 DETECT MALFUNCTIONING PART

Check the following.

1. Harness connectors E1, M1

2. Harness connectors M32, F23

3. Harness tor open or short hetween ECCS relay and ECM

» Repair open circuit or short to ground
or short to power in harmess or con-
nectors.

OK or NG
oK > GO TO 19.
NG (Battery | GO TO 12
voltage does
not exist.}
NG (Battery » GO TO 18.

voitage exists
for more than
a few sec-
onds.)

9 CHECK POWER SUPPLY-HI

12 CHECK HARNESS CONTINUITY BETWEEN
ECCS RELAY AND ECM

1. Siop engine.
2. Check voltage between ECM terminal 80 and ground with

1. Disconnect ECM harness connector.

2. Disconnect ECCS relay.

3. Check harness continuity between ECM terminals 67, 72,
117 and relay terminal 6.

.s. [ ecm  fofconnecTor]| =-

67 72,117

"o Lm

Continuity should exist.
4. Also check harmess for short to ground and short to power.

DISCONNECT DISCONHECT

SEF680U

CONSULT or tester.
J— CONNECT
[ ecm_lo[connecTon] . E}]
" 80
@)
B O
= SEF&73U
Voltage: Battery voltage
OK or NG
OK > GO TO 11.
NG > GO TO 10.

OK or NG
OK > GO TO 14.
NG | GO TO 13,

10 |DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors F23, M32

& Harness connectors M1, E1

« Harness for epen or short between ECM and fuse

> Repair harness or connectors.

EC-120




TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Conf'd)

13 |DETECT MALFUNCTIONING PART

17 |DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors F23, M32

e Harness connectors £1, M1

e Harness for open or short between EGCS relay and ECM

Check the following.

e Harness cormnectors E1, M1

» Hamness connectors M32, F23

e Hamess for open or short between ECM and ECCS relay

> Repalr open circuit or short to ground
or short tc power in harmess or con-
nectors.

> Repair open circuit ar short to ground
or short to power in harness or con-
nectors.

14 CHECK VOLTAGE BETWEEN ECCS RELAY
| AND GROUND

18 CHECK ECCS RELAY

Check voltage between relay terminals 1, 7 and ground with
CONSULT or tester.

DISCONNECT

1. Apply 12V direct current between relay terminals 1 and 2.
2. Check continuity between relay terminals 3 and 5, 6 and 7.

SEF745U

SEF676U 12V {1 - 2} applied: Continuity exists.
Voltage: Battery voltage No voltage applied: No continuity
OK or NG OK or NG
OK » [GOTO 16 OK p [GOTO19.
NG »> GO TO 15. NG p | Replace ECCS relay.

15 DETECT MALFUNCTIONING PART

19 CHECK GROUND CIRCUIT-I

Check the following.
e Harness for open or short between ECCS relay and 7.5A
fuse

> Repair harness or connectors.

16 CHECK OUTPUT SIGNAL CIRCUIT

1. Disconnect ECM hamess connector.
2. Check harmess continuity between ECM terminal 4 and
relay terminal 2.

H=E e
—m
HS. ECM CONNECTOR & TS.
4

DISCONNECT DISCONNECT

o |
[©]

Continuity should exist.

SEFG77U

1. Tumn ignition switch "OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminals 10, 19,
25, 32, 116, 124 and engine ground.

[[_ecm Jo[connecton]| W iscomncT
A€

10,19,25,32, 116,124
—_—

Continuity should exist.
4. Also check hamess for short.

= SEF675Y

OK or NG
OK GO TO20.
NG > Repair harness or connectors.

3. Also check harness for short to ground and short to power. 20 CHECK INTERMITTENT INCIDENT
OK or NG Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

OK » GO TO 18. INCIDENT", EC-115.

NG » GO TO17. > INSPECTION END

EC-121
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Component Dascription

—_—

&

SEFQ30T)

Specification data are reference values.

Component Description v

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

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

CONSULT Reference Value in Data Monitor
Mode

NAECO048

MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up Idle 10-1.7V
MAS AIR/FFLSE |*® A|r'cond|t|or:e‘r, switch: “OFF
« Shift lever: “N
« No-load 2,500 mpm 1.7 - 2.3V
Idle 18.5 - 26.0%
CAL/LD VALUE | ditte
2,500 rpm 18.0 - 21.0%
Idle 33-48gm/is
MASS AIRFLOW | ditto
2,50C mpm 12.0- 149 g-m/s

ECM Terminals and Reference Value

NAECO04S

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
e Warm-up condition 1.0-1.7V
» ldle speed
54 w Mass air flow sensor
[Engine is running]
o Warm-up condition 1.7 - 2.3V
» Engine speed is 2,500 rpm
Mass air flow sensor (Engine is running]
55 B e Warm-up condition Approximaiely OV
ground
s |dle speed
On Board Diagnosis Logic
NAFECO0S50
DTC No. Malfunction is detected when ... Check Items {Possible Cause)
P0100 A) An excessively high voltage from the sensor is sent | @ Hamess or connectors
0102 to ECM when engine is not running. (The sensor circuit is open ar 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 sert | e Harness or connectors
to ECM when engine is running.” (The sensor circuit is open or shorted.)
- o Intake air leaks
3)] A low voltage from the sensor is sent to ECM o Mass air flaw sensor
under heavy load driving condition.

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

308
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

On Board Diagnosis Logic (Cont'd)

Detected items Engine operating condition in fail-safe mode Gl
Mass air flow sensor circuit Engine speed will not rise more than 2,400 rpm due to the fuel cut.
BIA
M)
LG
DTC Confirmation Procedure o

% MONITOR  vr NOFAL [

CMPS=RPM(REF)

Orpm

RECORD

SEF36OVA

Perform “PROCEDURE FOR MALFUNCTION A” first. If the 1st

trip DTC cannot be confirmed, perform “PROCEDURE FOR [E
MALFUNCTION B”. If there is no problem on “PROCEDURE
FOR MALFUNCTION B”, perform “PROCEDURE FOR MAL-
FUNCTION C”. If there is no problem on "PROCEDURE FOR {3},
MALFUNCTION C”, perform “PROCEDURE FOR MALFUNC-
TION D”.

NOTE: M
If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF" and wait at least 5 seconds
before conducting the next test. AT

i
AN

SU
PROCEDURE FOR MALFUNCTION A —
@ With CONSULT B2
1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT. _
3) Wait at least 6 seconds. ST
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-128. BS
With GST -
1) Turn ignition switch “ON”, and wait at least 6 seconds.
2) Select "MODE 7” with GST. 87
3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-128. . ana
A,
No Tools

1)  Turn ignition switch "ON”, and wait at least 6 seconds.

2) Turn ignition switch “OFF”, wait at least 5 seconds and then §G
turn “ON",

3) Perform “Diagnostic Test Mode I (Self-diagnostic results)” with

ECM. L
4} If 1st trip DTC is detected, go to “Diagnostic Procedure”,
309
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

DTC Confirmation Procedure (Cont'd)

CMPS*RPM(REF)

¥ MONITOR  +r NOFAL [ ]
750 rpm

| RECORD

=

SEF3567VA

CMPS=RPM(REF)
COOLAN TEMP/S

vz MONITOR  ¥¥ NO FAIL D

750rpm
85°C

| RECORD

SEF361VA

PROCEDURE FOR MALFUNCTION B

(F) With CONSULT

1)  Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Siart engine and wait 5 seconds at most.

4} If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-128.

With GST

1} Start engine and wait 5 seconds at most.

2) Select "MODE 7" with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-128.

No Tools

1) Start engine and wait 5 secends at most.

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

3) Perform “Diagnostic Test Mode !l (Self-diagnostic results)” with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-128.

NOTE:

If ist trip DTC is confirmed after more than 5 seconds, there may

be malfunction C.

NAECOOS 1502

PROCEDURE FOR MALFUNCTION C

NOTE:
If engine will not start or stops soon, wait at least 10 seconds with

engine stopped (fgnition switch “ON”) instead of running engine at

idle speed.

With CONSULT

1} Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and warm it up to normal operating temperature.

4) Run engine for at least 10 seconds at idle speed.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-128.

& With GST

1) Start engine and warm it up to normal operating temperature.

2} Run engine for at least 10 seconds at idle speed.

3) Select “MODE 7" with GST.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-128.

@ No Tools

1) Start engine and warm it up to normal operating temperature.

2} Run engine for at least 10 seconds at idle speed.

EC-124
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

DTC Confirmation Procedure (Cont'd)

3) Turn ignition switch “OFF”, wait at least 5 seconds and then @
turn “ON”.
4) Perform “Diagnostic Test Mode [t (Self-diagnostic results)” with
ECM. A
5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-128. =4
v

LG

FE

CL

T

fiD
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

DTC Confirmation Procedure (Cont'd)

[6]

OK NG

MAS AIR/FL SE +00"21 MAS AIR/FL SE +00"21

15:48 xC. 1V +02"45 15:48 x0.1V  +02"45

0 13 26 38 51 0O 13 26 38 51
l‘ 1 A ] II 1 1 ]

§

PROCEDURE FOR MALFUNCTION D

CAUTION:

Always drive vehicle at a safe speed.

(B With CONSULT

1) Turn ignition switch “ON".

2) Start engine and warm it up to normal operating temperature.
If engine cannot be started, go to “Diagnostic Procedure”,
EC-128.

NAECGO51504

3) Select “DATA MONITOR” mode with CONSULT.

4) Check the voltage of MAS AIR/FL SE with “DATA MONITOR”,
5) Increases engine speed to about 4,000 rpm.

6) Monitor the linear voltage rise in response to engine speed

increases,
If NG, go to “Diagnostic Procedure”, EC-128.
If OK, go to following step.
7) Maintain the following conditions for at least 10 consecutive
seconds.

CMPS-RPM (REF)

More than 2,000 rpm

THRTL POS SEN

More than 3V

Selector lever

Suitable pbsition

Briving location

Driving vehicle uphill {Increased engine load)

SEF998NA
% MONITOR % NOFAL L]
CMPSRPM(REF)  3000rpm
VHCL SPEFD SE 70kmvh
THRTL POS SEN 3.2V
[ RECORD
SEF362VA
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°
INTAKE AIR 41°C
MAF 14.1gmisec
THROTILE POS 3%
SEF534P

m CONKECT
HdE @
[ Ecm o[ connecTor]| 7
54 <

c—//’é)\H

ﬂ
D &

SEF773U

will help maintain the driving conditions
required for this test.

8) It 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-128.

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.

&) With GST

1) Start engine and warm it up to normal operating temperature.

2) Select “MODE 1" with GST.

3) Check the mass air flow sensor signal with “MODE 1"

4) Check for linear mass air flow sensor signal value rise in
response to increases to about 4,000 rpm in engine speed.

5} If NG, go to “Diagnostic Procedure”, EC-128.

@ No Tools

1) Start engine and warm it up to normal operating temperature.

2} Check the voltage between ECM terminal 54 (Mass air flow
sensor signal) and ground.

3) Check for linear voltage rise in response to increases to about
4,000 rpm in engine speed.

4) If NG, go to “Diagnostic Procedure”, EC-128.

EC-126



DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Wiring Diagram
Wiring Diagram oy
BATTERY EC-MAFS-01
: MA
7.5A " D ble line for DTC
S m—scmiemeoe
WiR
‘ LG
| I
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LB BW
i CL
[ ]
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure

Diagnostic Procedure

NALCOD53

1 INSPECTION START 4 CHECK POWER SUPPLY
Which malfunction {A, B, C or D} is duplicated? 1. DBisconnect mass air flow sensor harness connector.
MALFUNCTION ) Type
A and/ior C 1
B and/or D 1l

WMTBLOOG3

Type | or Type ||
Type | » GO TO 3.

sensor harhess

Type Il » GO TO 2. ‘ connector
L™
2 CHECK INTAKE SYSTEM SEF746U
- : 2. Tum ignition switch “ON",
Che_c k the following for connection. 3. Check voltage between terminal 3 and ground with GON-
o Air duct
SULT or tester.

« Vacuum hoses

s Intake air passage between air duct to intake manifold col- = DISCONNECT
lector = Ej]
.

OK or NG
QK » GO TO 3.

NG > Reconnect the parts. C‘i@
)
12

3 RETIGHTEN GROUND SCREWS ]

A
i

1. Tum ignition switch “OFF”. = SEF682U
2. Loosen and retighten engine ground screws. Voltage: Battery voltage
Engine ground == &, OK or NG
9’
" N ~ oK » |GOTOS.
= Q ™ NG » |GOTOS.
! J P
y\ \.k e =
’54 .ﬁ‘_}t}/‘!\ { 5 DETECT MALFUNCTIONING PART
"-‘f t;: / \‘l 7 / Check the foliowing.
/’ i‘\‘,\ f\ » Harness connectors 723, M32
& / AT T ,f‘g e Harness connecters M1, E1
X dﬁ X S 7 # Harness for open or short between ECCS relay and mass
~ TR ir flow sensor
O~y 3 air
AL SEFO318 e Harness for open or short between mass air flow sensor and
ECM
> IGO 10 4. > Hepair hamess or connectors.

314 EC-128



DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure {Cont'd)

6 CHECK GROUND CIRCUIT

-—

. Turn ignition switch “OFF”.

. Disconnect ECM harness connector.

3. Check harness continuity between terminal 2 and ECM ter-
minal 55.

[\*]

8 CHECK MASS AIR FLOW SENSOR
Refer to “Component Inspection” EC-130.
OK or NG
OK > GO TO 9.
NG > Replace mass air flow sensor.

(HE

DISCCNNECT

&

. _ ’E
io]connzeTon]|
55

HSCONNECT

[Q]

SEF683U

Continuity should exist.
4. Also check harness for short to ground and short to power.

g CHECK SHIELD CIRCUIT

1. Turn ignitien switch “OFF".
2. Disconnect joint connector F21.
3. Check the fcliowing.
« Continuity between joint connector terminal and ground
« Joint connector
(Refer to “HARNESS LAYOQUT” in EL section.)
Continuity should exist.
4. Also check harness for short to ground and short to power.
5. Then reconnect joint connector.

OK or NG
OK » GOTO 7.
NG »> Repair open circuit or short to ground

or short to power in harness or con-
nectors.

OK or NG
OK > GO TO 10.
NG > Repair open circuit or short to ground

or short to power in hamess or con-
nectors.

7 CHECK INPUT SIGNAL CIRCUIT

1. Check harness continuity between terminal 1 and ECM ter-

minal 54.
’@3 = } &
|__=cm__lofconnecTor] 415 | 40
DISCONNECT 54 DISCONNECT

&

[Q]

SEFB84U

Continuity should exist.
2. Also check harness for short to ground and short to power.

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNQOSIS FOR INTERMITTENT
INCIDENT®, EC-115.

» INSPECTION END

OK or NG
OK » GO TO 8.
NG - Repair open circuit or short to ground

or short fo power in harness or con-
nectors.

EC-129
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Component Inspection

Component Inspection rcoomes

— T4l MASS AIR FLOW SENSOR e
|L_Ecm__iolconnecton] G} 1. Reconnect harness connectors disconnected. i
o ch\ 2. Start engine and warm it up to normal operating temperature.
G H 3. Check voltage between ECM terminal 54 (Mass air flow sen-

sor signaly and ground.

n Conditions Voltage V

@®
0]

Ignition switch “ON" (Engine stopped.} Less than 1.0
SEF747U idle (Engine is warmed-up to normal operating 10-17
temperature.} ’ ’
2,500 rpm (Engine is warmad-up to normal oper-
. 1.7-2.3
ating temperaturs.)
_@ @ Idie to about 4,000 rpm* 1.0 - 1.7 to Approx. 4.0
I@ . Check for linear voltage rise in response to Increases to about 4,000 rpm In

engine speed.
4. If the voltage is out of specification, disconnect mass air flow

& sensor harness connector and connect it again.
Then repeat above check.
5. If NG, remove mass air flow sensor from air duct. Check hot
SEF030T wire for damage or dust.
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Component Description

Absolute
pressure

sensor

Component Description

NAECGG55
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 absolute pressure and sends
the voltage signal to the ECM. As the pressure increases, the volt-
age rises.

SEF428Q
5 - I
45+ \
> 4t
|
5351 1 Ambient
o 3F 1 .
So5th | barometic
= el : pressure
'CSL 15k Vacuum
5 1 :
O 0.5} i
0733 06.6
{100, 3.94) (800, 31.50)
Pressure kPa (mmHg, inHg)
(Absolute pressure) SEF9468
On Board Diagnosis Logic
NAECO058
DTC No. Malfunction is detected when ... Check Items {Possinle Cause}
PC105 A) An excessively low or high voltage from the sensor | e Harness or connectors
0803 is sent to ECM. {Absolute pressure sensor circuit is open cr

shorted.)
e Absoclute pressure sensor

B) A high voltage from the sensor is sent to ECM e Hoses
under light load driving conditions.

(Hoses between the intake manifold and abso-
lute pressure sensor are disconnected or
clogged.)

e [ntake air laaks

MAP/BAROQO switch solenoid valve

e Absolute pressure sensor

C}) A low voltage from the sensor is sent to ECM » Absolute pressure sensor
under heavy load driving conditions.

DTC Confirmation Procedure

NAECOOS7
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
MALFUNCTION B”, perform “PROCEDURE FOR MALFUNC-
TION C”.
NOTE:
If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

EC-131
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DTC P0105 ABSOLUTE PRESSURE SENSOR

DTC Confirmation Procedure (Cont'd)

¥r MONITOR ¥t NO FAIL I:l

* MONITOR  # NOFAIL []
CMPS-RPM(REF) orpm
RECORD
SEF360VD,

CMPSsRPM(REF) 750rpm
COOLAN TEMP/S 85°C
RECORD

SEF361vB

PROCEDURE FOR MALFUNCTION A

NAECGO578CT

(8) With CONSULT

1) Turn ignition switch “ON".

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-135.

G With GST

1) Turn ignition switch “ON” and wait at least 6 seconds.

2) Select “MODE 7" with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-135.

& No Tools

1) Turn ignition switch "ON” and wait at least 6 seconds.

2} Turn ignition switch “OFF”, wait at ieast 5 seconds and then
turn “ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic resuits)” with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

PROCEDURE FOR MALFUNCTION B

EC-135.

NAECOOS7S02

() With CONSULT

1)

Start engine and warm it up to normal operating temperature.

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

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

4) Start engine and let it idle.

5) Wait at least 15 seconds.

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-135.

& With GST

1) Start engine and warm it up to normal operating temperature.

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

3) Start engine.

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

5) Select “MODE 7" with GST.

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-135.

& No Tools

1) Start engine and warm it up to normal operating temperature.

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

3} Start engine.

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

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

6) Perform “Diagnostic Test Mode Il {Self-diagnostic resuits)” with
ECM.

7) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

EC-135.
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DTC P0105 ABSOLUTE PRESSURE SENSOR

DTC Confirmation Procedure (Cont'd)

CALC LOAD ..

% MONITOR  +# NoFAlL []
CMPSRPM(REF) 4000rpm
VHCL SPEED SE 70krmvh
B/FUEL SCHDL 4.8msec
ABSOL PRES/SE 4.4v
[ RECORD
SEF127VA
ENGINE SPD ... ORPM
COOLANT TEMP 7 59°C
VEHICLE SPD ...... “oMPH
IGN ADVANCE oo 3.0°

INTAKE AR ..o osoeenn
FUEL SyS#y . oL
FUEL 5YS #2 UNUSED
SHORTFET#1 "7 0.0%
LONG FT #1 - 0.0%
025 B1 51 G000V
OZFT B ST oo, 0.0%
o2sB1sz. T 0000V [orrein
a— m GONNEGT
M Ecm lol connecToR]| . i}]

15

SEF353V

PROCEDURE FOR MALFUNCTION C

CAUTION:

Always drive vehicle at a safe speed.

(B) With CONSULT

1)  Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.
The v‘?]ltage of “ABSOL PRES/SE” should be more than
1.74 [V].
if the[ check result is NG, go to “Diagnostic Procedure”,
EC-135.

If the check resuit is OK, go to following step.

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF” and wait at least 5 seconds.

Start engine and let it idle for at least 13 seconds.

Select "DATA MONITOR” mode with CONSULT.

Drive the vehicle at least 3 consecutive seconds under the fol-
lowing conditions,

NALCOOSTS04

3)
4)
5)
6)
7}

CMPS-RPM (REF) 3,000 - 4,800 rpm

B/FUEL SCHDL

More than 4.6 msec

Selector lever Suitable position

Driving vehicle uphilf (Increased engine load)
will help maintain the driving conditions
required for this test.

Driving location

if tst trip DTC is detected, go to “Diagnostic Procedure”,
EC-135.

8)

Overall Function Check

PROCEDURE FOR MALFUNCTION C T
Use this procedure to check the overall function of the absolute
pressure sensor circuit. During this check, a 1st trip DTC might not

be confirmed.
With GST

NAECDS2Z

1)
2)
3)

Turn ignition switch “ON”".

Select absolute pressure sensor signal in "MODE 1" with GST.
Make sure that the signal is more than 46 kPa (0.47 kg/cm?,

6.7 psi).

4} If NG, go to “Diagnestic Procedure”, EC-135.

@y No Tools

1) Turn ignition switch “ON".

2) Make sure that the voltage between ECM terminal 45 (Abso-
lute pressure sensor signal) and ground is more than 1.74 [V].

3} If NG, go to “Diagnostic Procedure”, EC-135.

EC-133
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DTC P0105 ABSOLUTE PRESSURE SENSOR
Wiring Diagram

Wiring Diagram NAECOOEE
ABSOLUTE EC-AP/SEN-01

PRESSURE
SENSOR

P/B G .
iy . e : Detectable ling for DTC
r“' "j = - Non-detectable line for DTG
: : A -with AT
| |
| ]
PB - GW B
[ TR S i)
P/B LG B
.
| |
| |
' I I
| |
b ":.
P/B LG B
- & T )
P/B GW B
.
T |
| | O wxn  — w1 [ ©
| |
| |
| |
| |
| |
I I JOINT
I I _E CONNECTOR
i | 1
1
. | L
| | B
,| {
Ll iyl )
FiB Gw B I—I B
=T ] =11 B B B [#2] o
SENP PRES GND-A cou ‘ _I l SGE£105 gg‘,:,“T”HSgL'SS'ON
4 .8 MODULE)
@D : B>

Refer to last page (Feldout page).
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure

Diagnhostic Procedure Gl

ECGOSS

If the trouble is duplicated after “PROCEDURE FOR MAL-
FUNCTION A or C”, perform “PROCEDURE A” below. If the "
trouble is duplicated after “PROCEDURE FOR MALFUNCTION A
B”, perform “PROCEDURE B”, EC-137.

PROCEDURE A EM
NAECOO595071
1 RETIGHTEN GROUND SCREWS 3 CHECK POWER SUPPLY L@
1. Turn ignition switch “OFF". 1. Turn ignition switch “ON",
2. Loosen and retighten engine ground screws. 2. Check voltage between terminal 3 and engine ground with

CONSULT or tester.

Engine ground == =

CISCONNECT

5 A€

~ 5 T FE

7 _J_l eL

' oy —ee | i

SEFBB5U
SEFC31S Voitage: Approximately 5V
OK or NG Al
» |como2 oK » [coTOs.

NG » |GOTO4. TE
2 CHECK CONNECTOR

1. Disconngct absolute pressure sensor harness connector. 4 DETECT MALFUNCTIONING PART Eh

Check the following.

» Harness connectors F27, M34

» Harness connectors M1, E1 _ f.E'AX

e Hamess for open or short between ECM and absolute pres-
sure sensor

Absolute pressurs > Repair hamess or connectors. S
sensor harness/
connector  /
774 Mass air flow sensor 5 CHECK GROUND CIRCUIT BR
1. Turn ignition switch "OFF”.
SEF748U 2. Check harness continuity between terminal 1 and engine
2. Check sensor hamess connector for water. ground. St

Water should not exist.

& DISCONNECT
QK or NG =
. & ES

'

oK | GO TO 3.
NG > Repair or repiace harness connector.
T
e L |
= [1A
SEFG86U
Continuity should exist.
3. Also check harness for short tc ground and short to power. g@
OK or NG
oK GOTO7.
> EL
NG > GO 7O 6.
[

EC-135 321
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

6 DETECT MALFUNCTIONING PART

8 DETECT MALFUNCTIONING PART

Check the following.

¢ Hamess connectors F27, M84

« Hamess connectors M1, E1

e Harmess for open or short between ECM and absolute pres-
sure sensor

Harness connecters F23, M32

Harness for open or short between TCM (Transmission con-
trol module} and absolute pressure sensor

Check the following.

» Harness connectors F27, MQ4

e Harness connectors M1, E1

e Hamess for open or short between ECM and absolute pres-
sure sensor

| 2 Repair open circuit or short to ground
or short to power in harness or con-
nectors.

» Repair open circuit or short to ground
or short to power in harness or con-
nectors.

9 CHECK ABSOLUTE PRESSURE SENSOR

7 CHECK INPUT SIGNAL CIRCUIT

Refer to "Component Inspection®, EC-139.

. Disconnect ECM harness connector.
. Check harness continuity between ECM terminal 45 and
terminal 2.

—— L&
.ﬂ EcM__[o[connecTor]l  1Rlay 1.s.
45

DISCONNECT

N o=

DISCONNECT

Yol
@

Continuity should exist.
3. Also check harness for short to ground and short to power.

SEF687U

OK or NG
OK > GO TO 10.
NG > Replace absolute pressure sensor.

10 |[CHECK SHIELD CIRCUIT

1. Turn ignition switch “OFF",
2. Disconnect joint connactor.
3. Check the following.
o Continuity between joint connector terminal and ground
« Joint connector
{Refer to “HARNESS LAYOUT" in EL section.)
Continuity should exist.
4. Also check harness for short to ground and short to power.
5. Then reconnect joint connector.
Water should not exist.

OK or NG

OK » GO TG 11.

OK or NG
OK > GO TO 9.
NG [ GO TO 8.

NG p= | Repair open circuit or short to ground
or shoert to power in harness or con-
nectors.

il CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.

» INSPECTION END

EC-136




DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure {Cont'd)

PROCEDURE B @l
=NAECOD53502
1 INSPECTION START 2 CHECK VACUUM SQOURCE TO ABSOLUTE A
1. Start engine and warm it up to normal operating tempera- PRESSURE SENSOR
ture. B (with CONSULT)
2. Tum ignition switch “OFF”, 1. Start engine and let it idle. EM
3. Attach the vacuum gauge between the absolute pressure 2. Select "MAP/BARC SW/V” in “ACTIVE TEST” mode with
sensoer and the rubber tube connected to the MAP/BARO CONSULT.
switch solenoid valve. 3. Touch *MAP” and “BAROC" alternately and check for P
vacuum. ﬂ—’@
BAcTvETESTH [
Mapr/saRC swv  MAP
zozoz=zz=z MONITOR zz=z==zzz=c
Absalute pressure CMPS=RPM(REF) 757rpm FE
sensor harness/” MAP/BARO SW/V MAP
connector /' / ABSOL PRES/SE 1.3V
Mass air flow sensor : -
L,
5AR0_ I
MT
Absolute pressure SEF396Y
c Ve (5\ " sengor
/ Vacuum gauge B ACTIVETEST B I:l .
(&) S AT
@ MAP/BARO SW/NV  Baro
\ - ==zzzzz=== MONITCOR =====z=co=: -
i CMPSsRPM(REF) 757rpm i
MAR/BARO SWV BARO
ABSCL PRES/SE 4.3V
3-way connector SEF385U BARO MAP r\y
Models with » GO TO 2. SEFag7V AN
CONSULT
- MAP/BARO SW/V Vacuum
Models with- » GO TO 3. BARC Should not exist SU
cut CONSULT MAP Should exist
MTBLOC7S -
. B
OK or NG
OK > GO TO 8.
NG » GO TO 4. ST

3 CHECK VACUUM SOURCE TO ABSOLUTE RE
PRESSURE SENSOR

) (without CONSULT) o
1. Start engine and et it idle. BT
2. Check for vacuum under the following condition,

Condition Vacuum D"]L @5
For 5 seconds after .
starting engine Should not exist
More than 5 seconds after . Q@
" starting engine Should exist SG
MTBLD0OB0
OK or NG EL
OK » GO TO 8.
NG > GO TO 4. U@x
323
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Conf'd)

4 ICHECK VACUUM HOSE

7 CHECK INTAKE SYSTEM

1. Turn ignition switch “OFF".
2. Check vacuum hose for clogging, cracks, disconnection or
improper connection,

=
Split

Check intake system for air eaks.

OK or NG
OK > GO TO 1.
NG > Repair it.

8 CHECK HOSE BETWEEN ABSOLUTE
PRESSURE SENSOR AND MAP/BARO
SWITCH SOLENOID VALVE

Clogging
=
I j’% Improper connection
SEF108L
OK or NG
OK > GO TO 5.
NG | 3 Clean, repair or replace the hose.

5 CHECK VACUUM PORT

Check vacuum port for clogging.

©
o

VAN
LA

Intake manifold

1. Turn ignition switch “OFF".
2. Check hose for clogging, cracks, discennection or improper

connection.
=
Split
Clogging
=
D]Q Improper connection
SEF108L
OK or NG
QK | GO TO 3.
NG » Repair cr reconnect hose.

9 CHECK HARNESS CONNECTOR

1. Disconnect absclute pressure sensor harness connector.
2. Check sensor harness connector for water.

SEF368U Water should not exist.
OK or NG OK or NG
OK » GO TO 6, OK > GO TO 10.
NG [ Clean or repair the vacuum port. NG ’ > Repair or replace harness connector.
6 SRIE\?EK MAP/BARO SWITCH SOLENOID 10 CHECK ABSOLUTE PRESSURE SENSOR
Refer 0 “Component Inspection” EC-139,
Refer to “Component Inspection” EC-384.
OK or NG
OK or NG
OK > GO TO 11.
OK > GO TO 7.
NG » FReplace absolute pressure sensor.
NG » Replace MAP/BARO switch solenoid
valve.
11 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DJAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.

> ] INSPECTION END

EC-138




DTC P0105 ABSOLUTE PRESSURE SENSOR

Component Inspection

@ CONNECT

HS. [ecwJofcomnecter]|

Absolute pressure
sensor

SEF749U

Component Inspection

ABSOLUTE PRESSURE SENSOR \AECoosaso!

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 45 and engine ground.
The voltage should be 3.2tc 4.8 V.

NAECO060

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

inHg) to absoclute pressure sensor as shown in figure and

check the output voltage.
The voltage should be 1.0 to 1.4 V lower than the value

measured in step 3.
CAUTION:
e Always calibrate the vacuum pump gauge when using it.

e Do not apply below -93.3 kPa (-700 mmHg, —27.56 inHg)
or over 101.3 kPa (760 mmHg, 29.92 inHg) of pressure.

5. If NG, replace absolute pressure sensor.

EC-139
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Component Description

I / Front bumper
D

lntake air temperature &‘.ensorg

harness connector f___,/

SEF984R

- N
[~}
—T

Acceptable

Reststance ki

oo o o=

I

= Rk DO N RJHoa
T T T T T

L _5 _L P D
4) (32) (68 (104) (T40) }(212)

Temperature *C (°F}
SEFO12P

Component Description .
The intake air temperature sensor is mounted to the air duct hous-
ing. The sensor detects intake air temperature and transmits a sig-
nal to the ECM.

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.

<Reference data>

Intake air
temperature  °C (°F)

20 (68) 3.5 21-29
0.27 - 0.38

Voltage™ (V) Resistance k&2

80 (176} 1.23

* These data are referance values and are measured between ECM terminal 81
{Imake air temperature sensor) and ECM terminal 32 {ECM ground).

On Board Diagnosis Logic

NAECOOGZ

DTC No.

Malfunction is detected when ...

Check ltems (Possible Cause)

PO110 A)

041 is sent to ECM.

An excessively low or high voltage from the sensor

e Harness or connectors
(The sensor circuit is open or shorted.)

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

e Intake air temperature senser

¥ MONITOR ¥ NOFAIL ]

CMPSsRPM{REF) Orpm

RECORD i

SEF360VD

DTC Confirmation Procedure I

Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st trip
DTC cannot be confirmed, perform “PROCEDURE FOR MAL-
FUNCTION B”.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

PROCEDURE FOCR MALFUNCTION A

With CONSULT

1) Turn ignition switch “ON”,

2) Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 5 seconds.
)

4) If 1st trip DTC s detected, go to “Diagnostic Procedure”,
EC-144,

With GST
1} Turn ignition switch “ON” and wait at least 5 seconds.
2) Select MODE 7 with GST.

EC-140
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

DTC Confirmation FProcedure {Coni'd)

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

VHCL SPEED SE 75km/h

RECORD
SEF233UA
FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 0%
COOLANT TEMP 28°C
SHORT FT #1 0%
LONG FT #1 0%
ENGINE SPD ORPM
VEHICLE SPD Okmih
IGN ADVANCE 5.0
INTAKE AIR 25°C
MAF 0.0gm/sec
THROTTLE POS 0%
025 LOCATION 3
028 B1,81 0.380V
O2FT BY,51 0%
025 B1,82 0.000V
SEF950N

3)

If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-144,

@ No Tools

1)
2)

3)

4)

PROCEDURE FOR MALFUNCTION B

Turn ignition -switch “ON" and wait at least 5 seconds.

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

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

If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-144.

NALCO0B3502

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.

‘® With CONSULT

1)

Wait until engine coolant temperature is less than 90°C
(194°F).

a) Turn ignition switch "ON”.,

b) Select “DATA MONITOR” mode with CONSULT.

¢) Check the engine coolant temperature.

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

o Perform the following steps before engine coolant temperature
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 100 con-
secutive seconds.

6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-144.

With GST

1} Wait until engine coolant temperature is less than 90°C
(194°F).

a) Turn ignition switch “ON".

b) Select MODE 1 with GST.

¢) Check the engine coolant temperature.

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

e Perform the following steps before engine coolant temperature
is above 90°C (194°F}.

2) Start engine.

3} Hold vehicle speed more than 70 km/h (43 MPH) for 100 con-
secutive seconds.

4} Select MODE 7 with GST.

If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-144.

EC-141
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont’d)

@ No Tools
Wait until engine coolant temperature is less than 90°C

— CONNECT '1)
[ Ecm (o] connecTon]| E}] (194°F).
59

a) Turn ignition switch “ON”.

“OFF" and cool down engine.

= e Perform the following steps before the voltage is below 1.0V.
SEFT74Y1 2)  Start engine.

3) Hold vehicle speed more than 70 km/h (43 MPH) for 100 con-
secutive seconds.

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

b) Check voitage between ECM terminal 59 (Engine coclant tem-
C‘i@ perature sensor signal) and ground.
‘ 5 o Voltage: More than 1.0 (V)
}gﬁ t ¢) If the voltage is not more than 1.0 (V), turn ignition switch

turn “ON”.

5) Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with
ECM.

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-144.

328 EC-142



DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Wiring Diagram
Wiring Diagram e, &
e EC-ATS-01
bl
SENSOR A
ED
=] 1
I_I_I LITI—I mm : Defectable ling for DTC EW
YL B e+ No1-dletectable line for DTG
A With AT
LG
G 8
EE
YiL B
) ClL
T
YiL B
22 iy
' D) A
Ll
il B
TF
F23
O (s — B =
AX
YiL B B Sl
IFet ] [a]l ral
AMB GND-A P T NSMISSION
ECM GND CONTROL ElR
MODULE)
B>
8T
RS
Refer o last page (Foidout page).
112]3]4]5 573910 123:34557 CDNREGD) BT
1121314l 15[ 18]17118]19] 20 21]22] 23] 24 W alolioli]r2]a]14ks5]16 o o
[HA
1on 132 103|104 | | 1os] 06 167|108 S@
109 o || uz] [os]na]ns | e W
i1 K1 K3 B2 B Rl A A R GY HS.
El
MECE63C
(B4
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NALCCO85

1 CHECK POWER SUPPLY

3 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect intake air termperature sensor harness connec-

tor.
W Front bumper

==

Intake air temperature sensor
;

harness connector /.~

1. Turn ignition switch “CFF".
2. Check harness continuity between terminal 1 and engine
ground.

"
T.5.

DISCONNECT

SEFE39U

&
[Q] ﬂ
- -
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG
OK > GO TO 5.
NG > GO TO 4,

4 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors F22, M33

e Hamess connectors F23, M32

e Harness connectors M1, E1

s Harness for open or short between ECM and intake air tem-
peraiure sensor

» Harmess for open or short between TCM (Transmission con-
trol module) and intake air temperature sensor

SEF984R
3. Turn ignition switch “ON".
4. Check voltage between terminal 2 and ground.
Crd 1z
T.S. (e
€ e
&
SEF688U
Voltage: Approximately 5V
OK or NG
OK > GO TO 3.
NG > GO TO 2.

» Repair open circuit or short 1o ground
or short to power in hamess or con-
nectors.

2 DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors F22, M33

e Harness connectors M1, Et

» Harness for open or short between ECM and intake air tem-
perature sensor

5 CHECK INTAKE AIR TEMPERATURE SEN-

» Repair harness or connectors.

SOR
Refer tc “Compenent Inspection” EC-145.
OK or NG
OK > GO TO 6.
NG > Replace intake air temperature sensor.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-115.

> INSPECTION END

EC-144



DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Component Inspection

Component Inspection necoes O
INTAKE AIR TEMPERATURE SENSOR N
Check resistance as shown in the figure. i

{ llo e? ‘
~f &b

Q
Q
—tl--o
o
o

]

[Q]

SEF9470Q

Resistance ki

- ha
(=]

o o o=

- o R DO M AOS
— T

Acceptable

i 1

20 020 30 60 B0 100
(-4} (32) (B8)(104)(140) (176)(212)
Temperature °C {°F)

SEF0Q12P|

<Reference data>

Intake air temperature

C (°F)

Resistance k{2

20 (68)

21-29

80 (1786)

0.27 - 0.38

If NG, replace intake air temperature sensor.

EC-145
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Component Description

Sensor

|

/ .
Gasket

Terminal

SEF594K

= N
<
T T T T T

Resistance k{2

—~ N B RO N OO
—

© o o o=

Acceptable

t L L A i, L

20 0 20 40 60 B0 100
(-4) (32) (E8)(104) (140) (176) (212}

Temperature *C {°F)

SEF012P

Component Description
NAECO0S7

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

<Reference data>

Engine coolant

temperature  °C (°F) Resistance

Voltage® (V) (K€L}

—10 (14 4.4 7.0-11.4
20 (68)

50 (122)

3.8 21-28

0.68-1.00
0.236 - 0.260

2.2

90 {194) 0.9

*: These data are reference values and are measured between ECM terminal 59
(Engine coofant temperature sensor) and ECM terminal 32 (ECM ground).

On Board Diagnosis Logic

NALCOOEE

DTC No.

Malfunction is detected when ...

Check ltems {Possible Cause)

PO115
0103

sent to ECM.*

e An excessively high or low voltage from the sensor is

e Harness or connectors
{The sensor circuit is open or shorted.)
e Engine cootant temperatifre sensor

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

Detected items

Engine operating condition in fail-safe mode

Engine coclant temperature will be determined by EGM based on the time after turmning ignition switch
“ON" cr “START".
CONSULT displays the engine coolant temperature decided by ECM.

Condition

Engine coolant temperature decided (CONSULT
display)

Engine coolant tempera-
ture sensor circuit

Just as ignition switch is turned ON or Start

40°C {104°F)

More than approx. 4 minutes after ignition ON or

Start

80°C (176°F)

Except as shown above

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

EC-146



DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

DTC Confirmation Procedure

#r MONITOR  vr NOFAIL [_]

CMPSsRPM(REF)

Orpm

RECORD

SEF360VD

DTC Confirmation Procedure

=NAECODEY

NOTE:
If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF" and wait at least 5 seconds

before conducting the next test.
@ With CONSULT

1)
2)
3)
4)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Wait at least 5 seconds.

if 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-149.

& With GST

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-149.

@ No Tools

1) Turn ignition switch "ON” and wait at least 5 seconds.

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

3) Perform “Diagnostic Test Mode |1 (Self-diagnostic results)” with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

EC-149.

EC-147

B
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)
Wiring Diagram

.Wiring Diagram .
ENGINE COOLANT EC‘ECTS'O1

TEMPERATURE
I : Deotoctable line for DTC

SENBOR
— Non-detectable line for DTC

i
B
_Fj‘ji__l_|::]_| (A With AT
B

Z
O w7 — B

LG/R B 5
[Eal ] I[e2]l
™ GND-A SENS TCM
ECM GND (TRANSMISSION
. MODULE}
B>

Refer to last page (Foldout page).

M120

oWl
AAAOE =N HEAED 2N ':‘
A B i B R R R R R (112)
1

0E{ 102|103 [ 104] | 105 (106|107 | 108
a2 | oz nsns
HTE | e {120 {121 122123124

|4

MECB64C
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Diagnaostic Procedure

Diagnostic Procedure €l
NAECOOT?
1 CHECK POWER SUPPLY 3 CHECK GROUND CIRCUIT A
1. Turn ignition switch "OFF". 1. Tura ignition switch “OFF”.
2. Disconnect engine coolant temperature sensor harness 2. Check harness continuity between terminal 1 and engine
connector. ground. =
DN
2
=V e Tl G L&
/ \ e T.S.
7 ‘—"9
’) DISCONNECT
RSN € @
e \%f >
TN ) / ( = | = =
) g’ Engine coolant temperature: CI:@ L'EE
N (» sensor harness connector SEFgU
Continuity should exist.
~ e - A )((Tv/((}g SEF750U 3. Also check harness for short to ground and short to power. el
3. Turn ignition switch “ON". =
4. Check voltage between terminal 2 and ground with CON- OK or NG
SULT or tester. QK > GO TO 5. MT
NG » GO TC 4.
i T2
T.S. AT
DiscoNNECT 4 DETECT MALFUNCTIONING PART
Check the following.
5 o s Harness connectors F28, F113 TF
. ™ L e Harness connectors F23, M32
'fi @'@ ) e Hamess for open or shert between ECM and engine coolant
temperature sensor L?)@
SEF690U # Harness for open or short between TCM (Transmission con-
Voltage: Approximately 5V trol module) and engine coclant temperature sensor
OK or NG > Repair open circuit or short to ground A
OK > GO TO 2. or short to power in harness or con-
nectors,
NG > GO TO 2.
5 CHECK ENGINE COOLANT TEMPERATURE
2 DETECT MALFUNCTIONING PART SENSOR
Check the fallowing. Refer to “Compcnent Inspection” EC-150. R
e Hamess connectors F28, F113 OK or NG
» Harness for open or short between ECM and engine coolant or n
temperature sensor OK > GO TO 6. 8T
| 2 Repair open circuit or short fo ground NG > Replace engina coolant temperature
or short to power in harness or con- 5ensor, 5
nectors. 15
6 CHECK INTERMITTENT INCIDENT )
Refer to “TROUBLE DIAGNCSIS FOR INTERMITTENT ST
INCIDENT", EC-115.
» INSPECTION END [,
EL
(B8
335
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Component inspection

~ Component Inspection .
ENGINE COOLANT TEMPERATURE SENSOR [
Check resistance as shown in the figure.
<Reference data>
Temperature °C {°F) Resistance k&
; 20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.280
SEF152P
or If NG, replace engine coolant temperature sensor.
13:
8r
g ar Acceptable
g I
LY
g o4}
0.2F
[ J [ L L L L L L
20 0 20 40 &0 80 100
(-4} (32) (68) (104} (140} (176)(212)
Temperature °C (°F)
SEFQ12P|

336 EC-150



DTC P0120 THROTTLE POSITION SENSOR

Description

Description

NAECOO73

NOTE:
If DTC P0120 {0403) is displayed with DTC P0510 (0203), first perform “DTC P0510 CLOSED THROTTLE

POSITION SWITCH”, EC-343.

COMPONENT DESCRIPTION I
The throttle position sensor responds to the accelerator pedai 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.

Idie position of the throttle valve is determined by the ECM receiving the signal from the throttle position sen-
sor. This sensor controls engine operation such as fuel cut. On the other hand, the "Wide open and closed
throttle position switch”, which is built into the throttle position sensor unit, is not used for engine control.

Supply voltage: 5V

43 90 135

o

Z (Applied between terminal
Wide open 2 No. 1 and 3)
throttle c 6.0
position o
switch = Qutput voltage between
© — F°F Closed 2 terminal No. 2 and 3) }/
o Ng HE} throtlle g a0
T 4 posrtlon =
1 switch =
M % >
Throlile
— @
o_| X 2] 2 position g 2.0 /
@ 3, sensor a /
Q
(=]
=
I=;
=
-~ 0
=
=3
=
Q

Throttle valve opening angle (deg)

SEF579R

CONSULT Reference Value in Data Monitor

Mode
Iy . NAECOQ74
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
» Engine: After warming up, idle | 1o vaive: fully closed (a) 0.15 - 0.85V
the engine
THRTL POS SEN |, Engine: After warming up Throttle valve: Partially open Between (a) and (b)
o [gnition switch: ON
(Engine stopped) Throtile valve: fully opened (b) 3.5-47V
¢ Englne:.After warming up, idle Throttle valve: fully closed 0.0%
the engine
ABSOL TH-P/S « Engine: After warming up
o Ignition switch: ON Throttle valve: fully opened Approx. 80%
(Engine stepped)

EC-151

al
A
&
LG
FE

ClL

A
TF
20

A3

HA
EL

DX
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DTC P0120 THROTTLE POSITION SENSOR

ECM Terminals and Reference Value

ECM Terminals and Reference Value

=MNAECOOS

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[lgnition switch “ON"] :
o Warm-up condition 0.15 - 0.85V
o3 w Throttle position sensor o Accelerator pedal fully released
[Ignition switch “ON"] .
e Accelerator pedal fully depressed 35-47v
[gnition switch “ON”]
3 s Warm-up condition Approximately 0.4V
a7 p Throttle position sensar e Accelerator pedal fully released
signal to TCM
[lgnition switch “ON"] .
fy 3V
e Accelerator pedal fully depressed Approximatety 3
42 P/8 Senscrs’ power supply [Ignition switch “ON"] Approximately 5V
[Engine is running]
43 B Sensors’ ground e Warm-up condition Approximately oV
e |die speed
On Board Diagnosis Logic
NAECOOD7E
DTC No. Malfunction is detected when ... Check Items {Possible Cause)
PC120 A) An excessively low or high voltage from the sensor | e Harness or connectors
0403 is sent to ECM™. (The throttle paosition sensor circuit is open or
shorted.)
e Throttle position sensor
B) A high voltage from the sensor is sent to ECM e Hamess or connectors
under light load driving conditions. {The throttle position sensor circuit is open or
shorted.)
e Throttle position sensor
e Fuel injector
e Camshatt position sensor
e Mass air fiow sensor
C) A low voltage from the sensor is sent to ECM e Hamess or connectors
under heavy lead driving conditicns. (The throttle position sensor circuit is open or
shorted.}
o Intake air leaks
# Throttle position sensor

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

Detacted items

Engine operating condition in fail-safe mode

Throttle position sensor
circuit

Therefore, acceleration will be poor.

Threttle position witl be determinad based on the injected fuel amount and the engine speed.

Condition

Driving condition

When engine is idiing

Normal

When accelerating

Poor acceleration

338
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DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure

DTC Confirmation Procedure |

NOTE:

e Perform “PROCEDURE FOR MALFUNCTION A” first. If the .
1st trip DTC cannot be confirmed, perform “PROCEDURE M
FOR MALFUNCTION B”. if there is no problem on “PRO-
CEDURE FOR MALFUNCTION B”, perform “PROCEDURE .
FOR MALFUNCTION C”. M

e [If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least e
5 seconds before conducting the next test.

PROCEDURE FOR MALFUNCTION A

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION: EE

e Before performing the following procedure, confirm that
battery voltage is more than 10V at idle.

e This test may be conducted with the drive wheels lifted in CL
the shop or by driving the vehicle. If a road test is
expected to be easier, it is unnecessary to lift the vehicle.

NAECQO77501

)
A
. AT
(8) With CONSULT
% MONITOR % NOFAL [] 1) Turn ignition switch “ON” and select “DATA MONITOR” mode
CMPSeRPM(REF)  1575rpm with CONSULT. L5
VHCL SPEED SE 20km/h 2} Start engine and maintain the following conditions for at least
P/N POSI SW OFF 5 consecutive seconds. o0
Vehicle speed Morg than 4 km/h (2 MPH)
Selector lever Suitable position except “P" or “N” position X
RECORD 3) M 1st trip DTC is detected, go to “Diagnostic Procedure”,
SEF775UA EC-158. Sl
With GST
1) Start engine and maintain the following conditions for at least
5 consecutive seconds. BR
Vehicle speed More than 4 km/h {2 MPH)
Selector lever Suitable position except “P” or “N” position ST
2) Select “"MODE 7" with GST. 26
3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, RS
EC-158.
@ No Tools 5T
1) Start engine and maintain the following conditions for at least
5 consecutive seconds.
\‘jfﬁ\‘
Vehicle speed More than 4 kmvh (2 MPH) bis
Selector lever Suitable position except “P” or “N” position s
Sy

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

3} Turn ignition switch “ON” and perform “Diagnostic Test Mode L
I (Self-diagnostic results)” with ECM.

4) It 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-158, o

EC-153
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DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

Yr MONITOR  vr NOFAIL [ ]
CMPS=RPM({REF} 750 rpm
[ RECORD
SEF357VA

PROCEDURE FOR MALFUNCTION B

With CONSULT

1)} Turn ignition switch “ON”.

2) Seiect “DATA MONITOR” mode with CONSULT.

3) Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,000 rpm, maintain the foliowing condi-
tions for at least 10 seconds to keep engine speed below 1,000
rpm.

NAECOO7 7502

Selector lever Suitable position except “P* or “N”

Brake pedal Depressed

Vehicle speed 0 km/h (0 MPH)

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-158.

& With GST

1) Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,000 rpm, maintair the following condi-
tions for at least 10 seconds to keep engine speed below 1,000
rpm.

Selector lever Suitable position except “P" or “N”

Brake pedal Depressed

Vehicle speed 0 km/h (0 MPH)

2) Select “MODE 7" with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-158.

@ No Tools

1) Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,000 rpm, maintain the following condi-
tions for at least 10 seconds to keep engine speed below 1,000
pm.

Selector lever Suitable position except “P” or “N”

Brake pedal Depressed

Vehicle speed 0 km/h {0 MPH)

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

3) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM.

4) It 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-158.

EC-154



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

[6] PROCEDURE FOR MALFUNCTION C e
NAFCOO77S03
% MONITOR % NOFalL [] CAUTION:
THRTL POS SEN 0.48Y Always drive vehicle at a safe speed. "
ABSOL THeP/S 0.0% ({; With CONSULT Hi
1) Start engine and warm it up to normal operating temperature.
2} Turn ignition switch “OFF” and wait at least 5 seconds. &
3) Turn ignition switch “ON".
4) Select “MANU TRIG” and “Hl SPEED” in “DATA MONITOR” A
| RECORD mode with CONSULT. LG
T —rosapcl  2) Select “THRTL POS SEN” and “ABSOL TH-P/S” in “DATA
MONITOR” mode with CONSULT.
NG data OK data 6) Press RECORD on CONSULT SCREEN at the same time
THRTL POS SEN +00000 T POy fomes accelerator pedal is depressed.
oo B 38 % sl 0 13 26 3 81| 7) Print out the recorded graph and check the following: Ef
e The voltage rise is linear in response to accelerator pedal
™ depression.
to-me- e e The voltage when accelerator pedal is fully depressed is CL
; approximately 4V.
ABSOL THeP/S 00”00 ABSOL THeP/S  +00'00 it NG, go to “Diagnostic Procedure”, EC-158. o
15:38  x0.1V  +03'54 15:38 : (4T
O 25 §0 751000 25 §0 75100 If OK, go to foliowing step. v
" 8} Select “AUTO TRIG” in “DATA MONITOR” mode with CON-
‘ﬂh“-\ u\‘\ SULT M‘T
9) Maintain the following conditions for at least 10 consecutive
! seconds.
iy i TF
THRTL ABSOL THRTL ABSOL CMPS-RPM (REF) More than 2,000 rpm
. POS TH/PO . POS TH/PO
1999 SEN SENS 1990 seN SEN MAS AIR/FL SE Mors than 3V
A LR o (1o P
00%3r 220 413 047 300 605 COOLAN TEMP/S More than 70°C {158°F)
0041 538 27 00s0 534 089 IACV-AACHY L han B0%
002 220 413 Q051 348 714 - ess than 80% A
b B I B O ey Sutablo post A
88"45 276 54.9 00"54  3.80 798 elector lever uitable position
Driving location Driving vehicle uphill (Increased engine load) &l
SEF021PA will help maintain the driving conditions S
required for this test.
o % MONITOR ¥ NOFAL L]
10) If 1st trip DTC is detected, go to “Diagnostic Procedure”, &
CMPS=RPM(REF) 2137rpm EC-158
MAS AIR/FL SE 3,07V
COOLAN TEMP/S 84°C
IACV-AACN 72% ST
ly
RECORD | 57
SEF776UA =)
A4
EL
03¢

EC-155 341



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

&) With GST
1) Start engine and warm it up to normal operating temperature.

ECM__ 0] conNECTOR]| E:,‘] 2) Maintain the following conditions for at least 10 consecutive
54 . seconds.

t C -fé)\* H Gear position Suitable position

Engine speed More than 2,000 rpm

Engine coolant temperature More than 70°C (159°F}
= Voltage between ECM terminal | More than 3V

54 (Mass air flow sensor sig-
nal} and ground

SEF777U)

— connEcT 3) Select “MODE 7” with GST.
( ECM_|0|00NNEGT0RH W Ej] 4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

59 EC-158.
(i@‘? /B, & No Tools
1) Start engine and warm it up to normal operating temperature.
@1/_' ﬂ 2) Maintain the following conditions for at least 10 consecutive
= seconds. ‘
N Gear position Suitabie pasition
SEFE93W Engine speed More than 2,000 rpm

Voltage between ECM terminal [ More than 3V
54 (Mass air flow senscr sig-
nal} and ground

Voltage between ECM terminal | Less than 1.5V
59 {Engine cooclant tempera-
ture sensor signal) and ground

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

4) Perform “Diagnostic Test Mode 1l {Self-diagnostic results)” with
ECM.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-158.

342
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DTC P0120 THROTTLE POSITION SENSOR

Wiring Diagram

Wiring Diagram ]
THROTTLE EC'TPS'O1 y
POSITION [
AN
T
3 2 1 ]
[__L_.._J] I—Li'—II LITI—] B : Detectable line for DTC
P/B W =) —: Nor-datectable line for DTC
F: > (B With AT LG
I I
I |
| |
| |
I I
| I
N B FE
| | :
B 2
I i O A — B _
R oL
I I
I I
| I Vi
, , AT
4 I |
I I
R AT
I I
i I
[ I l_|: EJ%MECTOH
t I 1
l | =] TF
| 1 i
| , L
I i B Elp)
I |
I |
I ]
R B
| 1
I t
I ] N
| | &)
o N
P/B W B I——I B
S
Gzl A | BB B ezl bR
SENP TPS GND-A 1 J SENS TOM
EcM o GND (TRANSMISSION
CONTROL @
F24 % A MODULE) DL
F25 F20 <A
28

Refer to last page (Foldout page).
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DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure

Diagnostic Procedure

NAEGOOTS

1 INSPECTION START

5 CHECK POWER SUPPLY

Which malfunction A, B or C is duplicated?

MALFUNCTION Type
A A
B B8
C C
MTBLOOB6
Type A,BorC

Type Aor B » GO TO 4.

Type C » GO TO 2.

2 ADJUST THROTTLE POSITION SENSOR

Perform “Basic Inspection”, EC-86.

» [GOoTOS.

3 CHECK INTAKE SYSTEM

1. Turn ignition switch “OFF".
2. Check the following for connection.
e Air duct
e Vacuum hoses
e Intake air passage between air duct 1o intake manifold col-
lector
OK or NG
OK > GO TO 4.
NG > Reconnect the parts.

1. Disconnsct throttle position sensor harness connector.

Throttle position sensor
harness connector

SEF972ZR

2. Turn ignition switch “ON",
3. Check voltage between terminal 3 and ground with CON-
SULT or tester.

3 C‘l@\ ‘u{ﬁ

DISCONKECT

4 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

Engine ground ==t

SEF0313

SEFG92U
Voltage: Approximately 5V
OK or NG
OK > GO TO 6.
NG > Repair open circuit or short to ground
or short to power in hamess or con-
nectors.

6 CHECK GROUND CIRCUIT

> |GOT05.

1. Turn ignition switch “OFF".
2. Check hamess continuity between terminal 1 and engine
ground.,

DISCCNHECT

)

SEF893U

Continuity should exist.
3. Also check harness for short to ground and short to power.

OK or NG
OK > GO TO 8.
NG > GO TO7.

EC-158



DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure (Cont'd)

7 DETECT MALFUNCTIONING PART

10 CHECK MASS AIR FLOW SENSOR

Check the following.

e Hamess connectors F23, M32

« Harmness for open or short between ECM and throttle posi-
tion sensor

» Hamess for open or short between TCM (Transmission con-
trol module} and throttle position sensor

Refer to “Component Inspection”, EC-130.

OK or NG
OK p  {GOTO 1.
NG > Replace mass air flow sensor.

> Repair open circuit or short to ground
or short to pcwer in harness or con-
nectors.

11 CHECK CAMSHAFT POSITION SENSOR

8 CHECK INPUT SIGNAL CIRCUIT

Refer to “Component Inspection”, EC-287.

1. Disconnect ECM harness connector.
2. Check harmess continuity between ECM terminal 23 and
terminal 2.

W S . &
A [ eov Jo[connecTon]| TS
23

DISCONNECT DISCONNECT

&

Continuity should exist.
3. Also check harness for short to ground and short to power.

SEF6941)

OK or NG
OK > GO TO 12,
NG > Replace camshaft position sensor.

12 CHECK FUEL INJECTOR

Refer to “Component Inspection”, EC-454.

OK or NG
OK > GO TO 13.
NG > Replace fuel injector.

13 |CHECK SHIELD CIRCUIT

OK or NG
OK » GO TO 9.
NG » Repair open circuit or short to ground

or short o power in harness or con-
nectors.

9 CHECK THROTTLE POSITION SENSOR

1. Turn ignition switch “OFF".
2. Disconnect joint connector.
3. Cheack the following.
» Continuity between joint connector terminal and ground
« Joint connector
{Refer to “HARNESS LAYOUT" in EL section.)
Continuity should exist.
4. Alsc check harness for short to ground and short to power.
5. Then reconnect joint connector.

Refer to “Component Inspection” EC-160.

OK or NG
OK » GO TO 14.
NG » Repair cpen circuit or short to ground

or short fo power in harness or con-
nectors.

OK or NG
OK » GO TO 10.
NG | 2 Replace throttle position sensor. To

adjust it, perform “Basic Inspection”,
EC-86.

14 |CHECK INTERMITTENT INCIDENT

Refer to "“TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-115.

p |INSPECTION END

EC-159

A

B

LG

MT
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DTC P0120 THROTTLE POSITION SENSOR

Component Inspection

Throttie opener

Throttle opener
rod should =
move up

when the vacuum
is applied.

Never fouch.” i[Thmttle drum

Vacuum
pump

SEF733W
% MONITOR v NOFAIL []
CMPS3*RPM(REF) Orpm
COOLAN TEMP/S 85°C
THRTLPOS SEN 052V
[ RECORD
R SEFT85W,

Throttle opener
rod shouid

move up

when the vacuum
is applied.

SEF793W

Component Inspection

THROTTLE POSITION SENSOR

@& With CONSULT

=NAELO080

NALCOGE0501

1) Start engine and warm it up to normal operating temperature.
2) Stop engine (ignition switch OFF).

3) Remove the vacuum hose connected to the throttle opener.
4) Connect suitable vacuum hose to the vacuum pump and the

opener.

5) Apply vacuum [more than -40.0 kPa (-300 mmHg, --11.81
inHg)] until the throttle drum becomes free from the rod of the

throttle opener.
€) Turn ignition switch ON.

7} Select “DATA MONITOR” mode with CONSULT.

8) Check voltage of “THRTL POS SEN".
Voltage measurement must be made with throttle position

sensor installed in vehicle,

Throttle valve conditions

THRTL POS SEN

Completely ciosed (a)

0.16 - 0.85V

Partially open

Between (a) and (b)

Compietely open (b)

3.5-47V

If NG, adjust closed throttle position switch. Refer to “Basic

Inspection”, EC-86.

9) If it is impossible to adjust closed throttle position switch in
“Basic Inspection”, replace throttle position sensor.

# Without CONSULT

1} Start engine and warm it up to normal operating temperature.

2) Slop engine {ignition switch OFF).

3) Remove the vacuum hose connected to the throttle opener.
4} Connect suitable vacuum hose to the vacuum pump and the

opener.

5) Apply vacuum [more than —40.0 kPa {-300 mmHg, -11.81
inHg)] until the throttle drum becomes free from the rod of the

throttle opener.
6) Turn ignition switch ON.

7) Check voltage between ECM terminal 23 (Throttle position

EC-160



DTC P0120 THROTTLE POSITION SENSOR

Component Inspection (Cont'd)

sensor signal) and ground. @
Voltage measurement must be made with throttle position
sensor installed in vehicle.
i
Throttle valve conditions Voltage
Completely closed (a) 0.15 - 0.85V 0
=1
Partially open Betwean (a) and (b}
Completely open (b) 35-47V .
Lk

If NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-86.

8) If it is impossible to adjust closed throttle position switch in
“Basic Inspection”, replace throttle position sensor.

o

80

it
=

i
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Description

Terminal
Sensor

(I

Gasket /

Description

NOTE:

e If DTC P0125 (0908) is displayed with P0115 (0103), first
perform “DTC P0115 ENGINE COOLANT TEMPERATURE
(ECTS) SENSOR”, EC-146.

NAECGIBT

COMPONENT DESCRIPTION NAECO081301

The engine coolant temperature sensor is used to detect the
engine cooclant 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.

SEF594K
a0r <Reference data>
s Engine coolant . .
5 . temperature  °C (°F) Voltage™ (V) Resistance (k)
5 4 Acceptabie
P -10 (14) 4.4 9.2
g 1ok
@ o8 20 (68) 3.5 2.1-29
& 04f
ozl 50 (122) 2.2 0.68 - 1.00
0.1 B35 35 20 B0 80 Te0 90 (194) 0.9 0.236 - 0.260
(-4) (32) (68)(104) {140) (176){212) -
Temperature °C (°F} *: These data are reference values and are measured between ECM ierminal 59
SEFO12P|  (Engine coolant temperature sensor) and ECM terminal 32 (EGM ground).
On Board Diagnosis Logic
NAECOD82
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO125 e Voliage sent to ECM from the sensor is not practical, + Harness or connectors
0308 even when some time has passed after starting the {(High resistance in the circuit)
engine. e Engine coolant temperature sensor
« Engine cooclant temperature is insufficient for ciosed loop | e Thermostat
fuel control.

DTC Confirmation Procedure oo
¥ MONITOR % NOFALL [] CAUTION: oo
CMPSRPM(REF) 750rpm Be careful not to overheat engine.

COOLAN TEMP/S 30°C NOTE:
e |If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.
(E) With CONSULT
1) Turn ignition switch “ON”,
| RECORD

SEF778UA

2) Select “DATA MONITOR” mode with CONSULT.

EC-162



DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

DTC Confirmation: Procedure (Cont'd)

CONNECT
ECM |Oi CONNECTOR]| . E}]

& Lﬂ

SEF101V|

CONNECT
ECM IOI CONNECTOR]| .'

2 lmn

SEF102v

3)

4)
5)

Check that “COOLAN TEMP/S” is above 10°C {50°F).

It it is above 10°C (50°F), the test result will be OK.

If it is below 10°C (50°F), go to following step.

Start engine and run it for 65 minutes at idle speed.

If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-165.

If “COOLAN TEMP/S” increases to more than 10°C (50°F)

within 65 minutes, stop engine because the test result will be
OK.
@) With GST

1)
2)
3)

4)

5)
6)

Turn ignition switch “ON".

Select “MODE 1" with GST.

Check that engine coolant temperature is above 10°C (50°F).
If it is above 10°C (50°F), the test result will be OK.

If it is below 10°C (50°F), go to following step.

Start engine and run it for 65 minutes at idle speed.

If engine coolant temperature increases to more than 10°C
(50°F) within 65 minutes, stop engine because the test
result will be OK.

Select "MODE 7” with GST.

If st trip DTC is detected, go to “Diagnostic Procedure”,
EC-165.

= No Tools

1)
2)

Turn ignition switch “ON”.

Check that voltage between ECN terminal 59 (Engine coolant
temperature sensor signal} and ground is less than 3.8V.

If it is less than 3.8V, the test result will be OK.

If it is over 3.8V, go to following step.

Start engine and run it for 65 minutes at idle speed measuring
voltage between ECM terminal 59 and ground.

If the voltage decreases to less than 3.8V within 65 °

minutes, stop engine because the test result will be OK.
Turn ignition switch “OFF”, wait at least 5 seconds and then
tum “ON”.

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

If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-165.

EC-163
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Wiring Diagram

Wiring Diagram

NAECODS
ENGINE COOLANT EC-ECTS-01
TEMPERATURE
SENSOR
L2]] L
N  Detectable line for BTG
LG/R B — - Non-detectable line for DTC
Iil [GDY A with AT
l_l_I F28 L.__l
LG/A B
&
O 7 — #B
LG/R B B
|59|i !43” I|42|!
™ GND-A SENS TCM
ECM GND (TRANSMISSION
CONTROL
MODULE)
A
Refer to last page (Foldout page).
=
AR - 6l7]s8lali0 112N
T z[1e[1a]15 6] 7[18[13 20 1 [22[Pale4 Mﬁz
—
1o e [rusfroe] [ros]wos e e 24] 25 alss[as]er] [6a]65]en
109 fao [ | nz| { 3| | s [ 31|32
59 i H.S.
o7 | ne | | 1eo) ozt [ree | e [ 2| Teloheielel Tl 2] || &
MECEE4C
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Diagnostic Procedure

Diagnostic Procedure

NAECOUBS

1 CHECK POWER SUPPLY

3 CHECK GROUND CIRCUIT

1. Turn ignitien switch “OFF".
2. Disconnect engine coclant temperature sensor harness
connector.

V22 Ny
(V-}\"

N

\\v'

\ @
Engme coolant temperalure—

(» sensor har?(s(s}gonnector

3. Turn ignition swﬂch ON .
4. Check voitage between terminal 2 and ground with CON-
SULT or tester.

’—“\

SEFT50U
|

E

15

DISCQNNECT

@

iyl
2 &

1. Turn ignition switch “OFF”.
2. Check harness continuity between terminal 1 and engine
ground.

el
1.

DISCQMNECT

@) ;

Continuity should exist.
3. Also check harness for short to ground and short to power.

SEFE91U

OK or NG
OK > GO 10 5.
NG > GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the fcllowing.

e Harness connectors F28, F113

e« Harness connectors F23, M32

e Harness for open or short between ECM and ergine coolant
temperature sensor

» Harness for open or short between TCM (Transmission con-
trol module) and engine coolant temperature sensor

| 2 Repair open circuit or short to ground
or short to power in harness or con-
nectors.

SEF690U
Voltage:
Approximately 5V
OK or NG
OK > GO TC 3.
NG » GO 10 2.

2 DETECT MALFUNCTIONING PART

5 CHECK ENGINE COOLANT TEMPERATURE

Check the following.

# Harness connectors F28 and F113

« Harness for open or short between ECM and engine coolant
temperature sensor

> Repair open circuit or short tc ground
or short to power in harness or con-
nectors.

SENSOR
Refer to “Component Inspection” EC-1686.
OK or NG
OK p [(GOTOS.
NG » Replace engine coolant temperature
SENSOI.

6 CHECK THERMOSTAT CPERATION

When the engine is cold [fower than 70°C (158°F}] condition,
grasp lower radiator hose and confirm the engine coolant does
net flow.

OK or NG
OK > GOTO 7.
NG » Repair or replace thermostat. Refer to

LC section {"Thermostat’, "ENGINE
COOLING SYSTEM").

EC-165
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Diagnostic Procedure (Cont'd)

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-115.

> INSPECTION END

Component Inspection
W NAECODSE
ENGINE COOLANT TEMPERATURE SENSOR e consssn
Check resistance as shown in the figure.
<Reference data>
Temperature °C (°F) Resistance k2
20 (88) 21-29
50 (122) 0.68-1.0
90 (194) 0.236 - 0.260
SEF182P
or If NG, replace engine coolant temperature sensor.
1g:
6»-
g ar Acceptable
® 2F
£ 58
8 o4l
0.2}
0.1l ' e PR L
20 0 20 40 &0 80 100
(-4} (32) (68)(104) (140) (176} (212}
Temperature °C (°F)
SEF012P
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Component Description

0 TR :)\VU

RN —

S = S
'_IJERE‘.“‘?““W’\\\\\

&

Zirconia tube

SEF463R

Qutput voltage V. Jv]

0 1
Rich ~=—— Ideal ratic ——= Lean

Mixture ratio

SEF288D

Component Description

NAECO0SG

The front heated oxygen sensor is placed into the front fube. It
detects the amount of oxygen in the exhaust gas compared to the
outside air. The front heated oxygen sensor has a ¢losed-end tube
made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions.
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
. . NAEC00?
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
FR 02 SEN-B1
FR O2 SEN-B2 0- 0.3V «—— Approx. 0.6 - 1.0V

e Engine: After warming up
FR 02 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

NAECO092

Specification data are reference values and are measured between each terminal and 32 {(ECM ground).
TERMI- WIRE
MNAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
0 - Approximately 1.0V
50 |w Front heated oxygen ' —
sensor RH 2
[Engine is running] ooy
e After warming up to normal operating temperature ol M
and engine speed is 2,000 rpm R A A R
51 W Front heated oxygen —E‘S—‘H‘:s' .................
sensor LH B
SEFC02v

EC-167
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

On Board Diagnosis Logic

OK

v

NG

On Board Diagnosis Logic o
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.

SEF237U
DTG No. Malfunction is detected when ... Check ltemns (Possible Cause)
P0130 » The voltage from the sensor is constantly approx. 0.3V. (e Harness or connectors
0503 {The sensor circuit is open or shorted.}
(Right bank]) e Front heated oxygen sensor
P3150
0303

(Left bank)

W FR o2 sEN-B1 Po1zall [
GUT OF CONDITION

======: MONITOR ======:
CMPS-APMPOS) 1300rpm
THRTL POS SEN 0.72v
B/FUEL SCHDL 2 8msec

S===== MONITOA ======
CMPS RPMIPOS)
THRATL POS SEN
B/FUEL SCHOL

W rro2 senez potsoll [
OUT OF CONDITION

13007pm
Q.72v
2.9msec

SEFG34W
WFRO2SEN-B1 Povaa iR [ W FR 02 sene2 Potsoll
TESTING| TESTING
====== MONITOR m==s==i| |======! MONITOR =====xz
CMPS.-RPM{POS) 1862rpm CMPS-APM(POS) 1862rpm
TRRTL POS SEN 0.80V THRATL POS SEN 0.90v
BFUE: SCHDL 3.Emsec B/FUEL SCHDL 3.5msec
SEFGO5W

M FR 0z 5eN-B1 Poizol []

COMPLETED

MR 02 SEN-B2 PO150M [

COMPLETED

SELF-DIAG RESULTS

RELF-DIAG RESLLTS

SEF526UB|

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF" and wait at least 5 seconds

before conducting the next test.

TESTING CONDITION:

¢ Never raise engine speed above 3,200 rpm during the
“DTC Canfirmation Procedure”. If the engine speed limit is
exceeded, retry the procedure from step 2.

e Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

With CONSULT

1) Start engine and warm it up to normal operating temperature.

2) Select “FR O2 SEN-B1 (-B2) P0130 (P0150)” of “FRONT O2
SENSOR” in “DTC WORK SUPPORT" mode with CONSULT.

3) Touch “START”.

4) Letitidle for at least 3.5 minutes.

5} When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING" changes to “COMPLETED?”, (It will
take approximately 10 to 60 seconds.}

NAFCO350

1,800 - 2,600 rpm (A/T models)
1,900 - 2,700 rpm (M/T models)

CMPS-RPM (REF}

Vehicle speed 70 - 120 km/h (43 - 75 MPH)

1.7 - 6.5 msec (A/T models)
1.4 - 5.5 msec (M/T models}

B/FUEL SCHDL

Selector lever Suitable position

If “TESTING” is not displayed after 5 minutes, retry from
step 2.

EC-168



DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

DTC Confirmation Procedure (Cont'd)

6) Make sure that "OK” is displayed after touching “SELF-DIAG @]
RESULTS”. f “NG” is displayed, refer to “Diagnostic
Procedure”®, EC-172.

During this test, P1148 may be stored in ECM. (I,
M
LG
Overall Function Check aicoms ﬂ

HS E} @@) Use this procedure to check the overall function of the front heated
- ” oxygen sensor circuit. During this check, a 1st trip DTC might not g

EcM  |o[connEcTOR _,fé)\\_H be confirmed.
3

¢ ® Without CONSULT

50 &
2t 1) Start engine and warm it up to normal operating temperature. GL
® 2’.5 2) Set voltmeter probes between ECM terminal 50 (right bank
¢ & sensor signal) or 51 {left bank sensor signal) and engine
50: Right bank 5 e’ﬂ ground. HIT
51: Left bank = 3) Check the following with engine speed held at 2,000 rpm con-
SEF919U stant under no load. AT

e The voltage does not remain in the range of 0.2 - 0.4V.
4) If NG, go to “Diagnostic Procedure”, EC-172.

EL

1D
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Wiring Diagram

- Wiring Diagram | —
RIG HT BANK MNAECO0ISI0T

IGNITION SWITGH - -
UTION SWIT EC-FRO2RH-01
I
! FUSE |Referto EL-POWER.
104 |BLOCK
(/B) I : Dctectable line for DTC
1 — Non-detectable line for DTC
STUI I
B/W
B/W
3 ]
FRONT HEATED
| OX¥GEN SENSOR RH
'
Lr_ll—1J Ll%ll
PU w
N
|< -
| |
| !
| |
I |
‘ | |
| I
! |
| I EJ:%]MECTOR
! | _Eg
e Eh
| [ 5
| | |_I_||—-—l
i I B
| |
I |
I ! )
| I
B/W | |
| | I_I
5 1
B/w | | B B B
| | ! J
PU W = =
[_l1 l_l_' F25 F20
112 [55]
O2HFR 02SFR ECM
[ECCS
CONTROL
MODULE)
Refer t¢ last page {Foldout page).
31415 5 910 = =
11]12[13]14]15]16]17]8]19]20021]22]23]24 M\zz Kl EIE K E 2}2]2|2|2|

o

2412

JazJ4sTasla7] [oafceTee]
48]49]50|51]|62[53)€8189|70|71
332 72
o EASE b 1 .

59]60)61|62]63] |77[7879

101102 [ 103 to4f | 105] 108|107 | 108
0o | 1t 2| 3| nd)is|ns
Ll G REA R R R b )

MECQ48C
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Wiring Diagram (Cont'd)

LEFT BANK NAECo098S02 €l
IGNITION SWiTCH EC-FRO2LH-01
ON or START R
; A
I FUSE Refer to EL-POWER.
g 104 [BLOCK
m  Detectable line for DTC =
1 —  Nor-detectable tine for DTC =i
37y
BW (N
|| 3 ||
FRONT HEATED
OXYGEN SENSOR LH
(G P
PUW W [E
'l I
r=F" N
i i GL
| i
| [
| |
A I | T
I I
| |
l I COINTECTOH AT
R L
| | 1
| | LTJ|—|
| | B TF
| i
| 1
1 1 ap
| I 4 E0)
W | t
| [
I I I I
F23 !
| ' B B B AX
| | I
| | ._I
o L 1 S
PUMW w ';—5 ;}
Imlf || 51 l] BR
OzHFL Q2SFL ECM =
(ECCS
CONTROL
MODULE} .
el
RS
Reler to last page (Foldout page).
-
T23lal5 = —Is[7[e]o]0 ‘ »= (2]
t1]12]13) 1415} 16717]18]18]20f21[22]2a] 24 BN NRNNE zlzlzlzlzi@
I A
10110z [102] 104] [ 1051106 ]07 F 108
g0 piief | na]idfnsfng W a2
R CE R S R AY HS. =
EL
MEC0S2C
MoK
357
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NAECO9E

1 INSPECTION START 2 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF”. 1. Disconnect ECM harmess connector.
2. Loosen and retighten engine ground screws. 2. Check harness continuity between ECM terminal and sen-

Engine ground e sor terminal as follows.

Front HO25

T ['/ \;&(@

Front HO2S harness
protector color

PO130 (-B1) Right hank: Black
PO150 (-B2) Leit bank: Blue

(S SEF87IW
AL SEF0315 Tarminals Bank

3. Disconnect corresponding front heated oxygen sensor har- pre ECM Sansor | (Harness protector color)
ness connector. P0130 50 2 Right (Black)
Po15C | 51 2 Left (Blue)
'\r‘
Front heated oxygen sensor ’f
harness connector LH===S SCravaw
(o] — —_. [t
([ Ecm Jofcommector]f  (12[3 | A9
g DISCONNECT 5O‘51 J DISCONNELT

)

€ €

Y
Front heated oxygen sen‘;(;\x\ . @
| harness conneclor RH \* ) 50: Right ban<

51: LeH bank
SEF870W SEFE95U
Continuity should exist.
GO TO 2. . )
> I 3. Check harness continuity between ECM terminal or sensor
terminal and ground as follows.
oTC Terminals Bank
ECM or sensor | Ground | (Harness prolector color)
P0130 50 or 2 Ground Right (Black)
P0150 51 or 2 Ground Left (Blue)
SEF873W
Continuity should not exist.
4. Also check harness for short to power.
OK or NG
oK > GO TO 3.
NG > Repair open circuit or short to ground
of short to power in harness or con-
naciors.

3 CHECK FRONT HEATED OXYGEN SENSOR

Refer to “Component Inspection”, EC-173.

OK or NG
OK » GO TO 4.
NG > Check harness protector color.

Black; Right bank (-B1)
Blue; Left bank {(-B2)
Replace front heated oxygen sensor.

38 EC-172



DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Diagnostic Procedure (Cont'd)

4 CHECK SHIELD CIRCUIT 5 CHECK INTERMITTENT INCIDENT o)
1. Turn ignition switch "OFF". Refer to “TROUBLE DIAGNQSIS FOR INTERMITTENT
2. Disconnect joint connector. INCIDENT”, EC-115. Wi,
3. Check the following. > NSPECTION END il
« Continuity between joint connector terminal and ground
¢ Joint connector

[Eb

{Refer to “HARNESS LAYOUT” in EL section.)
Continuity should exist.
4. Alsc check harness for short to ground and short to power.

5. Then reconnect joint connector. LG
OK or NG
OK » |GOTOS.
NG > Repair apen circuit or short to ground
or short to power in harness or con-
nactoers. HE
If%IL
W
. AT
Component Inspection o
ﬁ; MONITOR sr No FaL [] FRONT HEATED OXYGEN SENSOR e T
CMPSsRPM(REF) 2137rpm & With CONSULT rAECUI 507
MAS AIR/FL SF 1.68Y
COOLAN TEMP/S 84°C 1} Start engine and warm it up to normal operating temperature.
A vt W 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR” B[
INJ PULSE-B1 2 Bmsec mode with CONSULT, and select “FR 02 SEN-B1 (-BZ)” and
/E/FI;SLZHTJ;-m 101% “‘FR ©2 MNTR-B1 {-B2)".
2HTR-B1 " ON 3) Hold engine speed at 2,000 rpm under no load during the fol- £
y lowing steps.
L RECORD ISEFBESV 4y Touch *RECORD" on CONSULT screen. &1
5) Check the following. e
Right bank e “FR O2 MNTR-B1 (-B2)" in “DATA MONITOR” mode changes
eycle 1 ]2]3]4]s ]| from “RICH” 1o “LEAN" to “RICH" 5 times in 10 seconds. B
FR 02 MNTR-B1 R-L-A-L-A.L.R-L-R.L.R 5 times (cycles) are counted as shown left:
e “FR O2 SEN-B1 {-B2)" voltage goes above 0.6V at least once. .
Left bank | i lalalels) e “FRO2 SEN-BT (-B2)” voltage goes below 0.3V at least once. &7
cycle « »
FR 02 MNTRE2 R-L-R.L-R-L-R-L-R-L-R e ‘FR O2 SEN-B1 (-B2)" voltage never exceeds 1.0V.
CAUTION: &S
R means FR 02 MNTR-B1(-B2) indicates RICH | Discard any heated oxygen sensor which has been dropped
L means FR 02 MNTR-B1(-B2} indicates LEAN | 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. BT
SEF702W
CMPS FR 02 N | _ 8
1751 “RPM SEN << .Ma)ﬂmum » Maximum voltage
grRI"rEnF)) -1 e -"\‘. ,’H\ ,f“\‘ lf".‘ should be over 0.8V
09"13 2850 0'$g) ,' : o fo ' o at lsast one time. 80
09"11 2050 0.18 -z e =
0909 2050 0.18 G.J g & ' ' I ' * Minimum voltage
83-3; ggg; 812 g 4 I‘I Vo :‘ ,: \ ,: ‘l| E | should be beiow 0.3V EL
08"03 2060 0.23 o AR A S S O at least one time. Bt
09'01 2012 043 o NNy N
GHAPH E ‘B i ‘Mim‘mum- Hﬁ\w
= o seFagey | O
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Component Inspection (Cont'd)

[[_ecu__Jojcownecron]] . ZEN

50 51

3
2, "“"é"

T-Z\ :5

o ‘B

50: Right bank o o

51; Left bank =

SEF919U

3 Without CONSULT

1)

Start engine and warm it up to normal operating temperature.

2) Set voltmeter probes between ECM terminal 50 (right bank
sensor signal) or 51 (left bank sensor signal) and engine
ground.

3) Check the following with engine speed held at 2,000 rpm con-
stant under no load.

¢ MIL goes on more than 5 times within 10 seconds in Diagnos-
tic Test Mode 11 (FRONT HEATED OXYGEN SENSOR MONI-
TOR).

e The maximum voltage is over 0.6V at least one time.

e The minimum voltage is below 0.3V 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-174



DTC P0131 (RIGHT BANK, -B1), P0151 (LEFT BANK, -B2) FRONT HEATED
- OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT MONITORING)

Component Description

Component Description @l

The front heated oxygen sensor is plfaced into the front tube. 1t
detects the amount of oxygen in the exhaust gas compared to the _
outside air. The front heated oxygen sensor has a closed-end tube M4
made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in ieaner conditions.
The front heated oxygen sensor signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air-
Zirconia tube fuel ratio. The ideal air-fuel ratio occurs near the radical change e
from 1V to OV.

SEF463R

Heater pad

BT, o gy

‘\\F ——

d\\\\\\\\\\\\\\\ // /
2 h \\\

5
[Caai 1 i
z FE
o
g
S oL
&
3
' n
Rich —=—— |deal ratio —— Lean
Mixture rafio
SEF288D AT
CONSULT Reference Value in Data Monitor
Mode
" . NAEC0383 TF
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION op
FR 02 SEN-B1 ”
FR O2 SEN-B2 o | 0 - 0.3V <> Approx. 0.6 - 1.0V
e Engine: After warming up Maintaining engine spaed at 2,000 AN - FicH A
FR 02 MNTR-B1 P Ch than & times duri
FR 02 MNTR-B2 anges more than 5 times during
10 seconds. -
sU
ECM Terminals and Reference Value s
Specification data are reference values and are measured between each terminal and 32 (ECM ground). BE
TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)}
NO. ST
0 - Approximately 1.0V
50 W Front heated oxygen ) R EEE s —— BS
sensar RH ol L
[Engine is running]
e After warming up to normal operating temperature BT
and engine speed is 2,000 rpm
51 W Front heated oxygen '
sensor LH . R .
seFooev A
$C
EL
[

EC-175 361
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DTC P0131 (RIGHT BANK, -B1), P0151 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT MONITORING)

On Board Diagnosis Logic

On Board Diagnosis Logic
NAECO385
To judge the maifunction, the output from the front heated oxygen
OK NG sensor is monitored to determine whether the “rich” output is suf-
v ficiently high and whether the “lean” output is sufficiently low. When
both the outputs are shifting to the lean side, the malfunction will
0.5V be detected.
0.1V
ov
SEF300U
DTC Ne. Malfunction is detected when ... Check Items {Possible Cause}
PO131 e The maximum and minimum voltage from the sensor are [ e Front heated oxygen sensor
0415 not reached to the specified voltages. e Front heated oxygen sensor haater
(Right bank} e Fuel pressure
e Injectors
PC151 e Intake air leaks
0411
{Left bank)

DTC Confirmation Procedure

CAUTICN:
Always drive vehicle at a safe speed.

NOTE:
If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.
TESTING CONDITION:
e Always perform at a temperature above -10°C (14°F).

e Before performing following procedure, confirm that bat-
tery voltage is more than 11V at idle.

NAECO0356

EC-176



DTC P0131 (RIGHT BANK, -B1), P0151 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT MONITORING)

DTC Confirmation Procedure (Cont'd)

[6] (@ With CONSULT @l
1} Start engine and warm it up to normal operating temperature.
2} Stop engine and wait at least 5 seconds.

W Fr 0z SEN-B1 POzl [ M FR Oz SEN-B2 PoISTE [
OUT OF CONDITION OUT OF CONDITICN 3) Turn ignition switch “ON" and select “FR O2 SEN-B1 (-B2) BIA
i i iy 300 P0O131 (P0151)" of “FRONT 02 SENSOR” in “DTC WORK
S | P SUPPORT" mode with CONSULT. i

4) Touch “START".

5) Stant engine and let it idle for at least 3.5 minutes.

NOTE: LG

Never raise engine speed above 3,200 rpm during the “DTC

SEFES6W]  Confirmation Procedure”. if the engine speed limit is

exceeded, retry the procedure from step 5.

8) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con- FE

[6]

Wrnozsene o ML) Moz si ol [ tinuously until “TESTING” changes to “COMPLETED". (It will
=: MONITOR ==zz== MONITOR z=s===: take approximately 50 seconds or more.)
Smmrx e |[emmey e
BIFUEL SCHDL 35msec BFUFL SCHDI 2 5msec CMPS-RPM (REF) 1,800 - 2,800 rpm (A/T models) GL
1,900 - 3,100 rpm (M/T models)
Vehicle speed 80 - 100 kmth {50 - 62 MPH) T
L
B/FUEL SCHDL 1.7 - 6.5 msec (A/T models)
SEFGOTW 1.4 - 5.5 msec (M/T models}) A
Al
@ Selector lever Suitable position

If “TESTING” is not displayed after 5 minutes, retry from 3

Wrro2sen-BiPoi13tl [ W Fr o2 SEn-gz Poistll [] -step 2.
COMPLETED COMPLETED 7) Make sure that "OK” is displayed after touching “SELF-DIAG
RESULTS”. If “NG" is displayed, refer to "Diagnostic [P[
Procedure”, EC-178.
SELF-DIAG RESULTS SELF-DIAG RESULTS @ f\{
SEF520UB Sl

Overall Function Check o

G:)] @'@ Use this procedure to check the overall function of the front heated B
= ’ oxygen sensor circuit. During this check, a 1st trip DTC might not

ECM O CONNECTOR be confirmed.
L 50| I;O o) Cfscg\ " | ® Without CONSULT i
2l 1) Start engine and warm it up to normal operating temperature.
‘i_\ 5.5 2) Set voltmeter probes between ECM terminal 50 (right bank _
oo sensor signal) or 51 (left bank sensor signal) and engine RS
I ' ground '
50: Right bank Al o : . . )
51: Left bank = 3} Check one of the following with engine speed held at 2,000 aT
SEF915U rpm constant under no load. -
s The maximum voltage is over 0.6V at least one time.
¢ The minimum voltage is over 0.1V at least one time. iy
4) If NG, go to “Diagnostic Procedure”, EC-178.
=L
([Dry

EC-177 363
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DTC P0131 (RIGHT BANK, -B1),

P0151 (LEFT BANK, -B2) FRONT HEATED

OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT MONITORING)

Diagnostic Procedure

Diagnostic Procedure

1 RETIGHTEN GROUND SCREWS

3 CLEAR THE SELF-LEARNING DATA

1. Turn ignition switch “OFF",
2, Loosen and retighten angine ground screws,

Engine ground == =

SEF031S

IGO T0 2.

2 RETIGHTEN FRONT HEATED OXYGEN
SENSOR

Loosen and retightan corresponding front heated oxygen sen-
S0,
Tightening torque:
40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37 ft-Ib}

. (@) with CONSULT
. Start enging and warm it up to normal operating tempera-

ture.

2. Select “SELF-LEARNING CONT" in “ACTIVE TEST" mode
with CONSULT.

3. Clear the self-learning control coefficient by touching
“CLEAR".

BAcTvETESTR  []
SELF-LEARN B1:100%
CONTRQOL B2 : 100%

===zzzzzzz MONITOR =z=zzzz=z=c

CMPSsRPM(REF) 750rpm
COOLAN TEMP/S 93°C

FR O2 SEN-B1 0.90V

FR 02 SEN-B2 0.90v

A/F ALPHA-B1 100%

A/F ALPHA-B2 |”_{| 100%

CLEAR

SEF921U
4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171 or PO174 detected?
Is it difficult to start engine?

> GO TO 3.

@ Without CONSULT
. Start engine and warm it up to normai operating tempera-
ture.

2. Turn ignition switch “OFF”.

3. Disconnect mass air flow sensor harness connector, and
restart and run engine for at least 5 seconds at idle speed.

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

5. Make sure DTC No. 0102 is displayed in Diagnostic Test
Mode II.

6. Erase the diagnostic test mode [l (Self-diagnostic results)
memory. Refer fo "HOW TO ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATION", EC-55.

7. Make sure DTC No. 0505 is displayed in Diagnostic Test
Mode 1l

8. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC 0115 or 0210 detected?
is it difficult to start engine?

Yes or No
Yes > Go to Trouble diagnosis for “DTC
PC171, PO174", EC-249.
No » GO TO 4.

EC-178

NAFC0399




DTC P0131 (RIGHT BANK, -B1), P0151 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT MONITORING)

Diagnostic Procedure {(Cont'd)

4 CHECK FRONT HEATED OXYGEN SENSOR 6 CHECK SHIELD CIRCUIT =

HEATER = ;
1. Turn ignition switch “OFF",
Refer to “Component inspection”, EC-209. 2. Disconnect joint connector. A
3. For circuit, refer to “DTC P0130 (RIGHT BANK, -B1), P0150
Front HO25 (LEFT BANK, -B2) FRONT HEATED OXYGEN SENSOR
(FRONT HO28S} (CIRCUIT)”, EC-167. .
4. Check the following. el
e Continuity between joint connector terminal and ground
Front HO2S harness ¢ Joint connector
protector colar (Refer to “"HARNESS LAYOUT” in EL section.} E@
Continuity should exist.
5. Also check hamess for short to ground and short to power.
8. Then reconnect joint connactor.

P0131 (-B1) Right bank: Black OK or NG
P0151 (-B2) Left bank: Blue
SEF194WA oK > |GoTO7 =E
OK or NG NG | 3 Repair open circuit or short to ground i
or or short to power in harness or con-
oK » GO TO 5. nectors. @L
NG »> Check harness protector color.
Black; Right bank (-B1)
Blue; Left bank {-82) 7 CHECK INTERMITTENT INCIDENT T
Replace corresponding front heated Refer to “TROUBLE DIAGNOSIS FOR iINTERMITTENT
OXygen sensor. INCIDENT”, EC-115,
For circuit, refer to “DTC PG130 (RIGHT BANK, -B1), PO150
(LEFT BANK, -B2) FRONT HEATED OXYGEN SENSOR AT
5 CHECK FRONT HEATED OXYGEN SENSOR (FRONT HO2S5) (CIRCUIT)", EC-167.
Refer to “Component Inspaction’, EC-179. P |[INSPECTION END TE
OK or NG
OK > GO TO 6. -
) D,
NG > Check hamess protector color. FD
Black; Right bank (-B1)
Blue; Left bank (-B2) Y
Replace corresponding front heated AX
oXygen Sensor.
§U
Component Inspection o
(i
R m oL - FRONT HEATED OXYGEN SENSOR -
. (REF) 2137rpm :
MAS AIR/FL SE 1.96V With CON.SULT , .
COOLAN TEMP/S 84°C 1) Start engine and warm it up to normal operating temperature. eT
AR i W Al 2) Select “MANU TRIG" and “HI SPEED” in “DATA MONITOR”
INJ PULSE-BT 2.6msec mode with CONSULT, and select “FR 02 SEN-B1 (-B2)” and
éggéPHrTig-E; 1001% ‘FR 02 MNTR-B1 (-B2)". s
) 1@ N 3} Hold engine speed at 2,000 rpm under no load during the fol-
lowing steps. :
RECORD Eracsy 4}  Touch “BECORD” on CONSULT screen. &7

5) Check the following.

e “FR O2 MNTR-B1 (-B?)" in “DATA MONITOR” mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 seconds. A
5 times (cycles) are counted as shown left;

e “FR O2 SEN-B1 (-B2)” voltage goes above 0.6V at least once. SE

Right bank :
cycle [1]2]3]4]|5|
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R

Left bank e “FR 02 SEN-B1 (-B2)” voltage goes below 0.3V at least once.
oyole |1 ]2]3]4]s] e “FR 02 SEN-B1 (-B2)" voltage never exceeds 1.0V.
FR ©2 MNTR-B2 R-L-R-L-R-L-R-L-R-L-R
CAUTION: EL

R means FR 02 MNTR-B1(-B2) indicates RICH Discard any heated oxygen sensor which has been dropped
L means FR 02 MNTR-B1(-B2) indicates LEAN | 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.

DX

SEF702W

EC-179 305
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DTC P0131 (RIGHT BANK, -B1), P0151 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT MONITORING)

Component inspection (Cont’d)

- 228
CMPS FR 02 o _
17:51 *APM SEN L Maximum  Maximum voltage
}PEnF)) -1 I N I .”“‘ s should be over 0.6V
09"13 2850 0 f(g) Lo foa v o roa at least one time.
0911 2050 0.18 ~Z. ' o '
09'09 2050 0.18 T g e o Lo ‘ : = Minimum voltage
ey o3t ol IR O U R T should be below 0.3V
09"03 2060 0:23 2 HE | :I H : l" H Vo I\| at least one time.
09'01 2012 0.43 o] y v N N LI
] G RAPH | E E ) . ) Minimum-
"o SEF388Y
@& Without CONSULT
W b @w 1) Start engine and warm it up to normal operating temperature.
S, ” 2) Set voltmeter probes between ECM terminal 50 (right bank
ECM |0 CONNECTOR fé\ sensor sighal) or 51 (left bank sensor signal} and engine
— ¢ . H ground.
2ortnd 3) Check the following with engine speed held at 2,000 rpm con-
AN ([5 stant under no load.
o 6 ¢ MIL goes on more than 5 times within 10 seconds in Diagnos-
o To
50 Right bank tic Test Mode Il (FRONT HEATED OXYGEN SENSOR MONI-
51; Left bank ® 9 = TOH)-
sereiou] e The maximum voltage is over 0.6V at least one time.
e The minimum voltage is below 0.3V at least one time.
¢ 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-180



DTC P0132 (RIGHT BANK, -B1), P0152 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT MONITORING)

Component Description

Louver

/Holder
i

A ) s T e

Heater pad

R —— -

Zirconia tube

SEF463R|

Output voHage V. [v)

0 I
Rich -=—— Idgal ratio — Lean

Mixture ratic
SEF288D)

Component Description

NAECOA0?

The front heated oxygen sensor is placed into the front tube. [t

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 conditions.
The front heated oxygen sensor signal is sent to the ECM. The EM
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 -
. naecosoz  [IE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION Ep
/)
FR O2 SEN-B1
FR O2 SEN-B2 . . 0 - 0.3V «—— Approx. 0.6 - 1.0V
» Engine: After warming up Maintaining engine speed at 2,000 CEAN s Fion A
FR 02 MNTR-B1 pm ch than 5 times durin
FR O2 MNTR-B2 anges more than 5 times during
10 seconds. -
Sl
ECM Terminals and Reference Value o
Specification data are reference values and are measured between each terminal and 32 (ECM ground). BE
TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage) N
NO. COLOR &7
0 - Approximately 1.0V
50 1w Front heated oxygen V) S
sensor RH 2)-
[Engine is running] -
e After warming up to normal operating temperature BT
and engine speed is 2,000 rppm 5
51 W Front heated oxygen 0.5 me
sensor LH BESE - -
seroozy A
EL
[
367

EC-181



368

DTC P0132 (RIGHT BANK, -B1), P0152 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT MONITORING)

On Board Diagnosis Logic

On Board Diagnosis Logic e
To judge the malfunction, the output from the front heated oxygen
sensor is menitored 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
SEF289U
DTC No. Malfunction is detected when ... Check ltems {Possible Cause)
P0132 e The maximum and minimum voltages from the sensor « Front heated oxygen sensor
0414 are beyond the specified voltages. e Fuel pressure
(Right bank) e Injectors
e Front heated oxygen sensor heater
PO152
0410

(Left bank)

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always tumn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

TESTING CONDITION:

e Always perform at a temperature above -10°C (14°F).

e Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

NAECD405

EC-182



DTC P0132 (RIGHT BANK, -B1), P0152 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT MONITORING)

DTC Confirmation Procedure (Cont'd)

W FR 02 sEN-B1 Pzl [
OUT OF CONDITION

====== MONITOR =s====
CMPS-RPM{PCS) 1300rpm
THRTL POS SEN DIV
BFUEL SCHDL 2.9msec

W Fr 02 SEN-82 Po1soll [
OUT OF CONDITICN

CMPS-RPMIPOS)
THRTL POS SEN
B/FUEL 8CHOL

1300rpm
a.r2v
2.8msec

SEF698W|

W =k o2 sen-81 P13zl [

======! MONITOA 2z=====
CMPS-RPMIPOS)
THRTL PCS SEN 0.8V
B/FUEL SCHDL 3.5msec

====== MONITOR ======:

M FrRozsenBz Po1szll [

CMPS-RPM{POS)
THATL POS SEN
B/FUEL SCHDL

1882rpm
0.80V
3.5msac

SEF599W|

{H With CONSULT

1) Start engine and warm it up to normal operating temperature.

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON" and select “FR 02 SEN-B1 (-B2)
P0132 (P0152)" of “FRONT O2 SENSCR” in “DTC WORK
SUPPORT” mode with CONSULT.

4) Touch “START".

5) Start engine and let it idle for at least 3.5 minutes.

NOTE:

Never raise engine speed above 3,200 rpm during the “DTC

Confirmation Procedure”. If the engine speed limit is

exceeded, retry the procedure from step 5. -

6) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING” changes to “COMPLETED”. (it wilt
take approximately 50 seconds or more.)

1,800 - 2,800 rpm (A/T models)
1,900 - 3,100 rpom (M/T medels)

CMPS.RPM (REF)

Vehicle speed 80 - 100 km/h (50 - 62 MPH)

B/FUEL SCHOL

1.7 - 6.5 msec {A/T models)
1.4 - 5.5 msec (M/T models)

(6]

W R 0z sen-B1 Potazll [

COMPLETED

8l FR o2 SEN-B2 Po1sz B [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF532UB

T eov o] connecton]] c fé\H

50 51

2 ‘,I“-.,J'4

EAN ‘15
S

50: Right bank

® o

6

51: Left bank

SEF913U

Selector lever

Suitable pasition

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 “Diagnostic
Procedure”, EC-184.

Overall Function Check rcron
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.
# Without CONSULT

1) Stant engine and warm it up to normal operating temperature.

2) Set voltmeter probes between ECM terminal 50 (right bank
sensor signal) or 51 (left bank sensor signal) and engine
ground.

3) Check one of the following with engine speed held at 2,000
rpm constant under no load.

e The maximum voltage is below 0.8V at least one time.

e The minimum voltage is below 0.35V at least one time.

4y If NG, go to “Diagnostic Procedure”, EC-184.

EC-183

@l

A0
LA

[

@
€3

iyl
L

D24
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DTC P0132 (RIGHT BANK, -B1), P0152 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NAECO408

370

1 RETIGHTEN GROUND SCREWS

3 CLEAR THE SELF-LEARNING DATA

1. Turn ignition switch “OFF™.
2. Loosen and retighten engine ground screws.

Engine ground ==r =

m:j;-u

SEF0315

» IGOTO 2

2 RETIGHTEN FRONT HEATED OXYGEN
SENSOR

Loosen and retighten corresponding front heated oxygen sen-
SOr.
Tightening torque:
40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37 ft-lb)

({ with CONSULT
1. Start enging and warm it up to normal opsrating tempera-

ture,

2. Select “SELF-LEARNING CONT” in "ACTIVE TEST” mode
with CONSULT.

3. Clear the self-learning contral coefficient by touching
“CLEAR".

BacmiveTEsTH [
SELF-LEARN B1: 100%
CONTROL B2 ; 100%

zzzzzzzz=z=z MONITOR zzzzzz===:
CMPSsAPM(REF) 750rpm
COOLAN TEMP/S a3°C
FR Q2 SEN-B1 0.90V
FR O2 SEN-B2 0,90V
A/F ALPHA-B1 100%
A/F ALPHA-B2 il 100%
CLEAR

SEFg21U

4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC PG172 or PO175 detected?
Is it difficult to start engine?

 |[GoTOS

(3 Without CONSULT

1. Start engine and warm it up to normal operating tempera-
ture.

2. Turn ignition switch *OFF".

3. Disconnect mass air flow sensor harness connector, and
restart and run engine for at least 5 seconds at idle speed.

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

5. Make sure DTC No. 0102 is displayed in Diagnostic Test
Mode 1.

6. Erase the diagnostic test mode Il {Self-diagnostic results)
memory. Refer to “HOW TQO ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATICN", EC-55.

7. Make sure DTC No. 0505 is displayed in Diagnostic Test
Mode Il

8. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC 0114 or 0209 detected?
Is it difficult to start engine?

Yes or No
Yes » Go to Trouble Diagnosis for “DTC
P0172, PO175", EC-256.
No > GO TO 4.

4 CHECK CONNECTOR FOR WATER

1. Turn ignition switch “OFF".
2. Disconnect front heated oxygen sensor harness connector.
3. Check connectors for water.

Water should not exist.

OK or NG
OK » GO TO 5.
NG > Repair or replace harness or connec-
tors.
EC-184




DTC P0132 (RIGHT BANK, -B1), P0152 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT MONITORING)

Diagnostic Procedure (Cont'd)

5

HEATER

CHECK FRONT HEATED OXYGEN SENSOR

CHECK SHIELD CIRCUIT
. Turn ignition switch “OFF".

Refer to “Component Inspection”, EC-209.

Frent HO2S

Front HO2S harness
protector color

. Disconnect joint connector.
For circuit, refer to “DTC P0O130 (RIGHT BANK, -B1), PO150
(LEFT BANK, -B2) FRONT HEATED OXYGEN SENSOR
{FRONT HO2S} (CIRCUIT)”, EC-167.
3. Check the following.
o Continuity between joint connector terminal and ground
e Joint connector
{Refer to "HARNESS LAYQUT" in EL section.)
Continuity should exist.
4. Alsc check hamaess for short to ground and short to power.
5. Then reconnect joint connector.

P0O132 {-B1) Right bank: Black OK or NG
P0O152 {-B2) Left bank: Blue
OK » [(GOTOS
SEF194WD
NG » Repair gpen circuit or short te ground
OK or NG or short to power in hamess or con-
OK » GO TO 6. nectors.
NG > Check harness protector color.
Black; Right bank (-B1}
Blue; Left bank (-32) 8 CHECK INTERMITTENT INCIDENT
Replace correspending frent heated Refer to "“TROUBLE DIAGNOSIS FOR INTERMITTENT
oXygen sensor. INCIDENT", EC-115.
For circuit, refer to *DTC P0130 (RIGHT BANK, -B1), PO150
(LEFT BANK, -B2) FRONT HEATED OXYGEN SENSOR
6 CHECK FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)", EC-167.
Refer to “Component Ingpection”, EC-185. p  [iNSPECTION END
OK or NG
OK P |GOTO7V.
NG > Check harness protector color.
Black; Right bank (-B1)
Blue; Left bank {-B2)
Replace corresponding front heated
oxygen senscr.
Component Inspection
Y MONITOR  vr NOFaL [] WAECO403
FRONT HEATED OXYGEN SENSOR
CMPS-RPM(REF) 2137rpm AW
MAS AIR/FL SE 1.96V © With CONSULT _ .
COOLAN TEMP/S 84°C 1) Start engine and warm it up to normal operating temperature.
Eg 85 gy Qs 2) Select “MANU TRIG" and “HI SPEED” in “DATA MONITOR”
INJ PULSE-B1 2 6msec mode with CONSULT, and select “FR 02 SEN-B1 (-B2)” and
A/F ALPHA-B1 101% “FR O2 MNTR-B1 (-B2)".
FROZHTR-B1 m ON 3} Hold engine speed at 2,000 rpm under no ioad during the fol-
lowing steps.
I RECORD N 4) Touch “RECORD” on CONSULT screen.
5) Check the following.
Right bark e “FR O2 MNTR-B1 (-B2)” in “DATA MONITOR” mode changes
' from “RICH” to “LEAN" to “RICH" 5 times in 10 seconds.
cvcle (7 ]2]3]4]s| 5 times (cycles) are counted as shown left:
FR &2 MNTR-B1 R-L-R-L-R-L.-R-L-R-L-R
e “FR Q2 SEN-B1 (-B2)” voltage goes above 0.6V at least once.
Let bani e “FR 02 SEN-B1 (-B2)" voltage goes below 0.3V at least once.
cole |1 ]2]3]4]5] e “FR 02 SEN-B1 (-B2)” voltage never exceeds 1.0V.
FR 02 MNTR-B2 R-L-R-L-R-L-R-L-R.L-R
CAUTION:
R means FR 02 MNTR-B1(-B2) indicates RICH |  Dijscard any heated oxygen sensor which has been dropped
L means FR O2 MNTR-B1(-B2) indicates LEAN | from a height of more than 0.5 m (19.7 in) onto a hard surface
SEFT0RW such as a concrete floor; use a new one.

EC-185

et

K
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DTC P0132 (RIGHT BANK, -B1), P0152 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT MONITORING)

Component Inspection (Conf'd)

cups FR 02
: . SEN
17:51 (REF) -B1
(rpm) (V)
0913 2050 0.19
0911 2050 0.18
0909 2050 0.18
0907 2037 0.18
0905 2037 0.18
0903 2060 0.23
og'ol 2012 0.43
| GRAPH

FR 02 SEN- B1 -08"99
x0.01V -02"89

17.51

12|8

64
|

1 [} o 1 [ ¥ \

Maximurm

s o -y
foa

» Maximum voltage
N should be over 0.8V
at least one time.

P

* Minimum voltage
should be below 0.3V
at least one time.

N .

Minimum

SEF366Y

50: Right bank
5%: Left bank

50 51

2 &)

T tcm _ [o|cowecion]| . fé\H

2 \“"',‘4
K

1=
0

/]

=5

3
Loy

o

SEF818U

& Without CONSULT

1) Start engine and warm it up to normal operating temperature.

2} Set voltmeter probes between ECM terminal 50 (right bank
sensor signal) or 51 ({left bank sensor signal) and engine
ground.

3) Check the following with engine speed held at 2,000 rpm con-
stant under no load.

¢ MIL goes on more than 5 times within 10 seconds in Diagnos-
tic Test Mode 1l (FRONT HEATED OXYGEN SENSOR MONI-
TOR}).

e The maximum voltage is over 0.8V at least one time.

e The minimum voltage is below 0.3V 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-186



DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Component Description

=

Heater pad

LA \\\\\ _\ .
NN

—ﬁwﬁ S R e J
!‘\ \\\“\“\\\\\!’// / 7o \\
\'\\ﬁ

Louver

/'Holder
‘U

Zirconia tube

SEF463R

y

Qutput vollage V. [v]

o

Rich —=—

Mixture ratio

Ideal ratip ——= Lean

SEF288D

Component Description

ECO410

The front heated oxygen sensor is placed into the front tube. 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 0V in leaner conditions.
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
. B NAECO41!
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
FR Q2 SEN-B1
FR O2 SEN-B2 0 - 0.3V «— Approx, 0.6 - 1.0V

FR 02 MNTR-B1
FR 02 MNTR-B2

e Engine: After warming up

Maintaining engine speed at 2,000
pm

LEAN «—— RICH
Changes more than 5 times during
10 seconds.

ECM Terminals and Reference Value

NAECO412

Specification data are reference values and are measured between each terminal and 32 (ECM ground).
TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLCOR
NO.
0 - Approximately 1.0V
50 |w Front heated oxygen M T
sensor RH L
[Engine is running]
e After warming up to normal operating temperature
and engine speed is 2,000 rpm
51 W Front heated oxygen
sensor LH L
SEFC02V

EC-187
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

On Board Diagnosis Logic

OK

NG

On Board Diagnosis Logic reone
To judge the malfunction of front heated oxygen sensor, this diag-
nosis measures front heated oxygen sensor cycling time. The time
is compensated by engine operating (speed and load}), fuel feed-
back control constant, and front heated oxygen sensor temperature
index. Judgment is based on whether the compensated time (front
heated oxygen sensor cycling time index} is inordinately long or
not.

ov
SEFO10V
DTC No. Malfunction is detected when ... Check Items {Possible Causea)
e The cycle of the voltage signal from the sensor is more |« Harness or connectors
P0133 than the specified time, (The sensor circuit is open or shorted.)
0413 Front heated oxygen sensor

{Right bank)

P0153
0409
{Left bank)

Front heated oxygen sensor heater
Fuel pressure

injectors

Intake air leaks

Exhaust gas leaks

PCV valve

Mass air flow sensor

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 secohds

before conducting the next test.

TESTING CONDITION:

s Always perform at a temperature above -10°C (14°F).

e Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

NAECOA 14
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

DTC Confirmation Procedure (Cont'd)

B FrRozsenB1 Fotasll [
OUT OF CONDITION

====== MONITOR ======z|
CMPS-RPM{POS}H 1300rpm
THRTL POS SEM Q.72ay
B/FUEL SCHDL P.8msac

=====5 MONITCR ======:

M FR o2 senea rotssll [
QUT OF CONDITION

CMPS-APM{POS)
THHTL POS SEN
BFUEL SCHDL

130rpm
Q.72v
2 9msec

SEF700W

[6]

{{) With CONSULT

1) Start engine and warm it up to normal operating temperature.

2) Stop engine and wait at least 5 seconds.

3) Tumn ignition switch “ON” and select “FR 02 SEN-B1 (-B2)
PG133 (P0153)” of “FRONT 02 SENSOR” in “DTC WORK
SUPPORT" mode with CONSULT.

4) Touch “START".

5) Start engine and let it idle for at least 3.5 minutes.

NOTE:

Never raise engine speed above 3,200 rpm during the “DTC

Confirmation Procedure”. If the engine speed limit is

exceeded, retry the procedure from step 5.

&) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con-

n i | i E H H n i ” H
O e W || Wrmozcoe posall [ tinuously until “TESTING” changes to “COMPLETED”. (It wiil
MONITORA . MONITOR —omcee take approximately 40 to 50 seconds.)
T ROSSoN  omv || TR ieSety e

B/FUEL SCHOL 35msse BFUEL SCHDL 3 5msee CMPS-RPM {REF) 1,800 - 2,800 rpm (A/T models})
1,900 - 3,300 pm (M/T models)

Vehicle speed 80 - 120 km/h (50 - 75 MPH)

B/FUEL SCHDL 1.7 - 6.5 msec (A/T models)

SEF701W 1.4 - 5.5 msec (M/T models)

Selector lever

Suitable position

(61

W FR Oz SEN-B1 Po133M [

COMPLETED

B Fr o2 sen-ez2 Po1ssll [

COMPLETED

SELF-DIAG RCSULTS

SELF-DIAG RESULTS

SEF535UB)

IL_ecm|ofcomnecion] fé\H

50 51

50: Right bank
51: Left bank

2 ‘.l”n,'n'i

ik

|!
D O

6

SEF918U

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 “Diagnostic
Procedure”, EC-192.

Overall Function Check .

lUse 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.

3 Without CONSULT

1} Start engine and warm it up to normal operating temperature.

2) Set voltmeter probes between ECM terminal 50 (right bank
sensor signal) or 51 (left bank sensor signal) and engine
ground.

3} Check the following with engine speed held at 2,600 rpm con-
stant under no load.

¢ MiL goes on more than 5 times within 10 seconds in Diagnos-
tic Test Mode 1l (FRONT HEATED OXYGEN SENSOR MONI-
TCR).

4) If NG, go to “Diagnostic Procedure”, EC-192.

EC-189
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Wiring Diagram

Wiring Diagram

NAECG416
RIGHT BANK
NAECO416501
IGNITION SWITGH - -
ON or START EC FR02RH 01
1
! FUSE [Referto EL-POWER.
104 |BLOC
(J/B) I  Detectable ine for DTC
| —  Non-detectable line for DTC
pM| I
BAV
BIW
1
FRONT HEATED
OXYGEN SENSOR RH
0 =
PU w
- ~
F‘ 1
I I
I I
| |
| 1
A I I
| I
i !
I I JOINT TR
I | —Eg CONNE
| Ea
| | 5
| | (L]
I I B
| |
I |
I i 4
I I
) R
| |
| 8]
] ] [ ]
B/W | | B B B
1. i
1@ 1
© H = 55
Gl [sol
O2HFR 025FR ECM
(ECCS
CONTRQL
MODULE)
(Fa4)
Reler to last page (Foldout page).
1]2]3a]sf=" ={6[7[8]5]i0 = =
1|23 (Fe Fzi
1l12[valie]15]18]17]18] 5] 20 21)e7] 2] 24 MV:\’;Z (zl3) EOEREE 2|2]2|2|2]

[4a]as]46]47]  [o4]es]58]
48{4gf50]51]52]53]se]ag[7af 7

2143 Teoleolei[ez]ea] [77[78[79

242
3113

o

10110211031 104 | 25] 108 ) 157|108
wg(nepnipuz] (U] ndns|ies
w7 e | ngf120] |ar]ief )

MECO48C
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Wiring Diagram (Cont'd)

LEFT BANK &l
NAECD418502
IGNITION SWITCH EC-FRO2L.H-01
ON or START .
: FUSE |Refer to EL-POWER.
g 108 |BLOC
JB E— : Dctectable line for DTC 3/
1 ——  Non-detectable line for DTG EM
| | I
B/W
BAW LG
=1
FRONT HEATED
OXYGEN SENSOR LH
i) L2]j
FE
PUMW W
'
(el gl
| | GL
[ [
[ |
[ I ,
\ [ ! (T
! |
| |
| | JC%ER]ECTOR AT
| [ _E A
1 =i
I [ S
1 | Ll_'
| | B TF
| |
l i
| 1
N B
AW I [
I I
| | I I
F23 a5y
[ [ B B B LS
| | I
] I
t’f — 1 8
PU/W W = =
l_l_l B F25 F20
121 51 :
O2ZHFL Q28FL ECM BR
{ECCS
C%NTF!O;_
MODULE
ST
BS

Refer to last page {Foldout page).

-
1[2]a]als=. —=&]7]a]ali¢ = =
z[1a[14]1s)16]17[18]eleofe 1]z 23] 24 LTTTAT A 2|2|212|2|
_ A

1o1[i02[aa]vas] [rosf o] w0 ves 2e |25 [sa]as]eeTa7] [e4]6ses]
- 4a[4g]50[51]s2[53]6e[Gal7o] 71
et |11 | vz [ 3] e | ne s 313 72 =
5a]55]56]57]58]73[ 747576 C
wilms [ s]ran] [t ez rea e 4] 639 P H.S. SG
EL
MEC052C
(22X
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NAECO417

1 RETIGHTEN GROUND SCREWS 5 CLEAR THE SELF-LEARNING DATA
1. Turn ignition switch “OFF". @ With CONSULT
2, Loosen and retighten engine ground screws. 1. Star{ engine and warm it up to nermal operating tempera-
i e = ture.
Engine ground - 2. Select “SELF-LEARNING CONT" in "ACTIVE TEST” mode
with CONSULT.
3. Clear the self-learning control coefficisnt by touching
Q “CLEAR".
mAcTiveTESTH [
/ SELF-LEARN B1:100%
CONTROL B2: 100%
===zz=z==r MONITOR zzzzzozzo-
CMPS«RPM(REF) 750rpm
COOLAN TEMP/S 93°C
FR $2 SEN-B1 0.90V
SEFO31S FR 02 SEN-32 0.90V
AF ALPHA-B1 100%
> [GO TO 2 A/F ALPHA-B2 w 100%
CLEAR
2  |RETIGHTEN FRONT HEATED OXYGEN SerozTy
SENSOR 4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC PO171, PO172, PO174 or PO175
Loosen and retighten corresponding front heated oxygen sen- detected?
s0r, Is it difficult to start engine?
Tightening torgque: @ With
i out CONSULT
40 - 56 N-m (4.1 - 5.1 kg-m, 30 - 37 ft-Ih) 1. Start engine and warm it up to normal operating tempera-
ture.
> JGO TO 3. 2. Tuen ignition switch “OFF”.
3. Disconnect mass alr flow sensor hamess connector, and
restart and run engine for at least 5 seconds at idle speed.
3 CHECK FOR EXHAUST AIR LEAK 4. Stop engine and reconnect mass air flow sensor harness
connector.
1. Start engine and run it at idle. 5. Make sure DTC No. 0102 is displayed in Diagnostic Test
2. Listen for an exhaust air leak before three way catalyst. Mode i1
6. Erase the diagnostic test mode Il (Self-diagnostic results)
memory. Refer to *HOW TO ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATION®, EC-55.
~ 7. Make sure DTC No. 0505 is displayed in Diagnostic Test
Y Mode Il
\,:) D) 8. Run engine for at least 10 minutes at idle speed.
) Is the 1st trip DTC 0114, 0115, 0209 or 0210 detected?
is it difficult to start engine?
Yes or No
Yes [ 2 Go to Trouble Diagnosis for “DTC
PO171, PO174" or "P0O172, PO175",
SEFQI9P EC-249, 256.
OK or NG No > GO TO 6.
oK (3 GO TO 4.
NG > Repair or replace.
4 CHECK FOR INTAKE AIR LEAK
Listen for an intake air leak after the mass air flow sensor.
OK or NG
OK > GO TO 5.
NG > Repair or replace.
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Diagnostic Procedure (Cont'd)

6 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF",
2. Disconnect corresponding front heated oxygen sensor har-
ness connector.

Front heated oxygen sensor_.:
harness connector LH==X

i \
Front heated oxygen sensor
\ harnegss connector RH \*/ \

SEF870W
3. Disconnect ECM harness connector.
4. Check harness continuity between ECM terminal and sen-
sor terminal as follows.

Front HO25

Front HCO2S harness
protector color

P0O133 {-B1) Right bank: Black
PO153 {-B2} Left bank: Blug

SEF194WF
DTC Terminals Bank
ECM Sensor | (Harness protector color)
P0133 50 2 Right {Black)
P0153 51 2 Left {Blus}
SEF874W
’m —_ ¥
Y L_ecw [ojconnecTor]  (1al3) | 99
DISCONNECT 50'51 ’ i DISCONNECT
50: Right bank @
51: Left bank
SEFE95U

Continuity should exist.
5. Check harness continuity between ECM terminal or sensor
terminal and ground as follows.

oTC Terminals Bank
ECM or sensor | Ground |{Harness protector color)
P0133 50 or 2 Ground Right (Black)
P0153 51 or 2 Ground Left {Blue)
SEFB75W

Continuity should not exist.
6. Also check hamess for short to power.

7 CHECK FRONT HEATED OXYGEN SENSOR

HEATER
Reder to “Component Inspection”, EC-209.
OK or NG
OK » GO TO 8.
NG -3 Check harness protector color.

Black; Right bank {-81)

Blue; Left bank (-B2)

Replace corresponding front heated
OXygen sSensocr.

8 CHECK MASS AIR FLOW SENSOR

Refer to "Component Inspection”, EC-130.
OK or NG

CK > GO TO 9.

NG o Heplace mass air flow sensor.

9 CHECK PCV VALVE

Reter to “Positive Crankcase Ventilation”, EC-30.

OK or NG
OK > GO TO 10.
NG > Replace PCV valve.

10 CHECK FRONT HEATED CXYGEN SENSOR

Refer to “Component Inspection”, EC-194.
OK or NG
OK »  [GOTO 1.
NG » Check harness protecter color.

Black; Right bank {-B1)

Blue; Left bank (-B2}

Replace corresponding front heated
oXygen sensor.

" CHECK SHIELD CIRCUIT

1. Turn ignition switch "OFF”,
2. Disconnect joint connectar.
3. Check the following.
« Continuity between joint connector terminal and ground
« Joint connector
(Refer to “"HARNESS LAYOUT” in EL section.)
Continuity should exist.
4, Also check hamess for short to ground and short to power.
5. Then reconnect joint connector.

OK or NG
OK » GO TO 12.
NG > Repair open circuit or short to ground

or short to power in harness or con-
nectors.

OK ar NG
OK > GO TO 7.
NG > Repair open circuit or short to ground

or short to power in harness or con-
nectors.

EC-193
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Diagnostic Procedure (Cont'd}

12

CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-115.

p |INSPECTION END
Component Inspection s
CTAPI\;(;'\!;?:EF) % n;? F;AIL Il FRONT HEATED OXYGEN SENSOR et
. 37tpm @ With CONSULT o
MAS AIR/FL SE 1.56V
COOLAN TEMP/S 84°C 1) Start engine and warm it up to normal operating temperature.
Eg 83 3ENNT‘§_1B1 Lgm’ 2) Select “MANU TRIG” and “Hl SPEED” in “DATA MONITOR”
INJ PULSE-B1 2 Bmsec mode with CONSULT, and select “FR G2 SEN-B1 {(-B2)” and
é/;é;mg-g 101% “FR 02 MNTR-B1 (-B2}".
' m ON 3) Hold engine speed at 2,000 rpm under no load during the fol-
lowing steps.
L RECORD N 4}  Touch “RECORD” on CONSULT screen.
5) Check the following.
Right bank e “FR 02 MNTR-B1 {-B2)" in “DATA MONITOR" mode changes
oycle 1 ]2]3]4]s]| from “RICH” to “lLEAN” to “RICH” 5 times in 10 seconds.
ER 02 MNTR-B1 R-L-R-L-R-L-R.L.R.L.R 5 times (cycles) are counted as shown left:
¢ “FR O2 SEN-B1 (-B2)" voltage goes above 0.6V at least once.
Lelt bank I 1 l2falals] e “FR Q2 SEN-B1 (-B2)" voltage goes below 0.3V at least once.
cycle W 1
FR 02 MNTR-B2 R-L-R-L-A-L-A-L-R-LR e ‘FR Q2 SEN-B1 (-B2)" voltage never exceeds 1.0V.
CAUTION:
R means FR 02 MNTR-B1(-82) indicates RICH | Discard any heated oxygen sensor which has been dropped
L means FR 02 MNTR-B1(-B2) indicates LEAN | 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.
SEF702W,
CMPS £ 889
o o
17:51 *REM ®% Maximum « Maximum voliage
(PE’:) ot 'a"\l IJ' R ’ ‘\‘ I should be over 0.6V
09'13 2850) . o v ) al least one time.
09'11 2050 0.18 - E - '
0909 2050 0.18 2 g e A, « Minirmum voltage
A I T O T e
09'03 2060 0.23 - Vo O at least one time.
0801 2012 0.43 o \r S S ko L
e E = - - . = N
I GRAPH | : S S SEF366V
# Without CONSULT
r o @ 1) Start engine and warm it up to normal operating temperature.
AE 011 &) | - |
¥ 2) Set voltmeter probes between ECM terminal 50 (right bank
[ Ecm  [o|connectcr] cfg\ iy sensor signal) or 51 (left bank sensor signal) and engine
o 51 ground.
2 3} Check the following with engine speed held at 2,000 rpm con-
1\ ‘15 stant under no load.
o % e MIL goes on more than 5 times within 10 seconds in Diagnos-
. tic Test Mode Il (FRONT HEATED OXYGEN SENSOR MONI-
50: Right bank D oA TOR
51: Left bank = )
seFgigy; & The maximum voltage is over 0.6V at least one time.

EC-194



DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Component inspection (Cont'd)

e The minimum voltage is below 0.3V at least one time. @l
e The voltage never exceeds 1.0V.

CAUTION: %
Discard any heated oxygen sensor which has been dropped MA
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. &l

sU

BR

ST
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DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Compaonent Description

Louver
‘Holder

Heater pad

R ke
R s

!\m

Zirconia tube

SEF463R

Ouiput voltage V. [v]

) :
Rich —t— Ideal ratic -—= Lean

Mixture ratio
SEF288D

Component Description

NAECO4!9

The front heated oxygen sensor is placed into the front tube. 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 conditions.
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
e . NAECO420
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
FR 02 SEN-B1
FR O2 SEN-B2 0- 0.3V «—— Approx. 0.6 - 1.0V

e Engine: After warming up
FR O2 MNTR-B1
FR 02 MNTR-B2

Maintaining engine speed at 2,000
pm

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 32 (ECM ground).

NAECD42T

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
0 - Approximately 1.0V
50 W Front heated oxygen | I
sensor RH 2
[Engine is running} B
e After warming up to normal operating temperature
and engine speed is 2,000 rpm
51 W Front heated oxygen o5 ms -
sensor LH RS >
SEFoD2V
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DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

On Board Diagnosis Logic

On Board Diagnosis Logic ooy
oK NG To judge the malfunction, the diagnosis checks that the front
AU heated oxygen sensor output is not inordinately high. MIA
2V oo T T '
1V
M ER
ov LG
SEF301U
DTC No. Malfunction is detected when ... Check ltems {Possible Cause)
PO134 e An excessively high voltage from the sensor is sent to « Harness or connectors HE
G509 ECM. (The sensor circuit is open or shorted.) !
(Right bank) s Front heated oxygen sensor
PO154 CL
0412
(Left bank)
(4T
. a7
DTC Confirmation Procedure
¥¢ MONITOR ¥ NOFAIL [] NOTE: NAEGD423
CMPSeRPM(REF) 750rpm If “DTC Confirmation Procedure” has been previously conducted, T
COQLAN TEMP/S 85°C always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
{B) With CONSULT
1) Start engine and warm it up to normal operating temperature.
2) Turn ignition switch “OFF” and wait at least 5 seconds. Y
3) Turn ignition switch “ON".
RECORD SEF361VD 4) Select “DATA MONITOR” mode with CONSULT. sy
5) Restart engine and let it idle for 20 seconds. ;
6) [f 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-201. BR
@ With GST
1} Start engine and warm it up to normal operating temperature. &7
2) Turn ignition switch “OFF” and wait at least 5 seconds. ol
3) Restart engine and let it idle for 20 seconds.
4) Turn ignition switch “OFF” and wait at least 5 seconds. RS
5) Restart engine and fet it idle for 20 seconds.
6) Select “MODE 3” with GST. BT
7) If DTC is detected, go to “Diagnostic Procedure”, EC-201. 21

@ No Tools
1) Start engine and warm it up to normal operating temperature. [F£
2) Turn ignition switch “OFF” and wait at least 5 seconds.

3) Restart engine and let it idle for 20 seconds. e

4) Turn ignition switch “OFF”, wait at least 5 seconds and then o
turn “ON®”.

5) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with 5[
ECM.

8) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-201. (B

e When using GST, “DTC Confirmation Procedure” should
EC-197 383
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DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOL.TAGE)

DTC Confirmation Procedure (Cont'd)

be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode Il}) because GST cannot dis-
play MODE 7 (1st trip DTC) concerning this diagnhosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
il) is recommended.

EC-198



DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED

OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)
Wiring Diagram

Wiring Diagram (6]
NAECO424
RIGHT BANK .
IGNTION SWITCH - 01  MA
ON or START EC-FRO2RH-0
|
! FUSE  |Referto EL-POWER. -
g 108 |BLOCK El
m— : Cetectable line for DTC
m———— : Non-detectable line for DTC
p |2l
7] | LG
B/W
BiW
=l
FRONT HEATED
OXYGEN SENSOR RAH
,ﬁ
T = e
PU W
=& o
| |
| |
| | T
| |
+ | |
[ | i
[ ] A
I I é%ngECTOH
[ I _Eg
o = .
[ I )
| | 2]
| I
| I PO
[ ]
[ i A
| 1 -
M32 I ] ,——I A
F23 : :
| | B B B
| | ‘_J Sl
J x 1 L
I,_I_I l_-_l F25 F2o B
[11g] feo]
O2HFR O2SFR EE%% s
CoNTROL 8T
MODULE)
Refer to last page {Feldout page). _gj']_f
= DG < >
1]2[3]4]5 6[7]8]8]10
11{12]13[14]15]18]17]18[18]20]21 222324 F2 LTIz 2|2|2|2|2[ ’
W Gv 1 A
ot [e]ws] ][] oe]soe] e 25| __[aafes]ae]a7] fea]es]se] §G
s[aa]z0[51]s2[s]s8]a0 7071
R R R R T Ca 3
HS.
117 | e | o | ven| [1an] ree ] s frea 3| TesTeoleilealeal Frhals) 180 || GY
ElL
4

MEC048C
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DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Wiring Diagram (Cont'o)

LEFT BANK NAECG424562
IGNITION SWITCH - |_H- 1
ON or START EC FROZ 0
|
! FUSE |Refer to EL-POWER.
10A |BLOCK
CJ/B) . : Detectable line for DTC
I —  Non-detectable line for DTC
| I
BAW
BAV
H 3 fl
FRONT HEATED
OXYGEN SENSOR LH
L) IL2];
PUMW w
-
|< ~F
] |
I I
I I
I i
4 | I
I |
I I
| I J%lNTECTOR
| i _E CONN
B =y
I I 1
| | |_lJ
| | B
| |
| |
! I )
I I
W | |
| | I__I
Fo3 : :
B/W | i B B B
i I l J
t f @=— J._
PUMW W = =
I_l_l l__l_.l F25
121 [57]
OZHFL 028FL ECM
(ECCS
CONTROL
MODULE)

Refer o last page (Foldout page).

—_
1S

™
(o]
—ry
r~
[y
o

1
123450678910@'32 [1|1I1I1|1<>
W GY

16]17[18]19l20]21fe2|23]24 |
2 [44]45]46]47] [6al65]ee]
48] 4g[50[51]s2[53]68]60]70] 71
32 72
: |2t

59]80|61]62|63] |77|78|7e

212[2|2|2|

o

101502 F1C3 | 104] [ 105 108 137|108
Wit | 3| 4| s
FIPA LN RALY WEEUE O EAY Po Dbl e

MEC0E2C
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DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Diagnostic Procedure

Diagnostic Procedure €l
NAECO425
1 INSPECTION START 3 CHECK INPUT SIGNAL CIRCUIT A,
1. Turn ignition switch “OFF. 1. Disconnect ECM harness connector.
2. Disconnect corresponding front heated oxygen sensor har- 2. Check harness continuity between ECM terminal and sen-
ness connector. sor terminal as follows. E
\1
Front healed oxygen sensor_: Front HO2S
harness connector LH === P

Frent HO2S harness
protector color

*Front E

YRS )
Front heated oxygen serw P0O134 (-B1} Right bank: Black
\ harness connector RH N\ \} P0154 (-B2) Left bank: Blue

SEFR70W sertoawn | GL
oTC Terminals Bank
> |GO TO 2. ECM Sensor | (Harness protector color)
P0O134 50 2 Right {Black} AT
P0154 51 2 Left (Blue}
2 RETIGHTEN FRONT HEATED OXYGEN - SEF876W
SENSOR AT
‘ . : ) - —. &
1 Is_gﬁgsp and retighten corresponding front heated oxygen " ECM IOI CONNECTOH| (Alz2[2) -~
Tightening torque: DISCONNECT S0.51, J ISCONNEET =

40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37 ft-b)

50 Right bank @

51: Left bank e
seFgosy | o

€
> [coros & ‘ @n PD

Continuity should exist.
3. Check harness continuity between ECM terminal or sensor

terminal and ground as follows. QQM
DTG Terminals Bank
ECM ar sensor | Ground (Harness protector COFOI’)
FG134 50 or 2 Ground Right (Black] ER
P0154 51 or 2 Ground Left (Blue)
SEF877W
Continuity should nat exist, S
4. Also check hamess for short to power,
OK or NG
s
OK > GO TO 4.
NG » Repair open circuit or short to ground
or short to power in harmess or con- [g}'?
nectors.

4 CHECK CONNECTOR FOR WATER

1. Disconnect front heated oxygen sensor hamess connector.
2. Check connectors for water. 5@
Water should not exist.

OK or NG
OK > GO TO &, EL
NG > Repair or replace harmness or connec-
tors. ”@X
387
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DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Diagnostic Procedure (Cont'd)

5 CHECK FRONT HEATED OXYGEN SENSOR 6 CHECK INTERMITTENT INCIDENT
Refer 1o “Component Inspection”, EC-202. Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.
OK or NG
oK > |coTos » |INSPECTION END
NG > Check harness protector color.
Black; Right bank {-B1)
Blue; Left bank (-B2)
Replace corresponding frent heated
OXygen sensor.
Component Inspection oo
Jx wonon wnorai L FRONT HEATED OXYGEN SENSOR .
* 2137rpm 7 . 0426501
MAS AIR/FL SE 1.96V @& With CON.S uLT ;
COOLAN TEMP/S 84°C 1) Start engine and warm it up to normail operating temperature.
TR o S 3 2) Select “MANU TRIG” and “Hl SPEED" in “DATA MONITOR”
INJ PULSE-B1 2 Bmsec mode with CONSULT, and select “FR O2 SEN-B1 (-B2)" and
éggé_mg-ag 181% “FR O2 MNTR-B1 (-B2)"
i 1h_ul N 3} Hold engine speed at 2,000 rpm under ne load during the fol-
lowing steps.
R
I ECORD SEFa6sy 4y  Touch “RECORD” on CONSULT screen.
5) Check the foliowing.
Right bank e “FR O2 MNTR-B1 (-B2)" in “DATA MONITOR"” mode changes
from “RICH” to “LEAN" to “RICH" 5 times in 10 seconds.
vele |1 l2]3]4]s] 5 tim | ted as shown left
FR 02 MNTR-B! B-L-R-L-R-L-R-L.A-L.R imes (cycles) are counted as shown left:
e “FRO2 SEN-BT (-B2)” voltage goes above 0.6V at least once.
Left bank | 28] 4ls] e “FRO2 SEN-B1 (-B2)" voltage goes below 0.3V at least once.
cycle @ n
FA 02 MNTR-B2 R.L-ALRLRLALR e “FR 02 SEN-B1 (-B2)” voltage never exceeds 1.0V.
CAUTION:
R means FR 02 MNTR-B1(-82) indicates RICH |  Djscard any heated oxygen sensor which has been dropped
L means FR O2 MNTR-B1(-B2) indicates LEAN | 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.
SEF702W
388
CR%T\'JIS 3 EC\’J i Maximum
17:51 * ‘ u + Maximum voltage
E::(EnF)) i N ’;"\‘ r"\l s \ should be over 0.6V
09'13 26)50 ot b to Lo oy at least one time.
09'11 2050 0.18 - Ev : oo
09::09 2050 0.18 Do . ot ' ' + Minimum voltage
to0e  aoa S & S S S R T should be below 0.3V
09'03 2060 0.23 o [T S T A S A S S A at least one time.
09'01 2012 0.43 o \ \ L o A
(vl E - . -
| GRAPH | w " . Minimum serscey
& Without CONSULT
- T @ 1) Start engine and warm it up to normal operating temperature.
A€ 7] . |
i 2) Set voltmeter probes between ECM terminal 50 (right bank
[Ecm  Jo[connecTor AR sensor signal) or 51 (left bank sensor signal) and engine
50 & ” Cf(g\'H ground.
R 3} Check the following with engine speed held at 2,000 rpm con-
w\ ;5 stant under no load.
o 8 e MIL goes on more than 5 times within 10 seconds in Diagnos-
0 R tic Test Mode Il (FRONT HEATED OXYGEN SENSOR MONI-
. Right bank D & TOR
&1 Left bank = )
SEFsiou; e  The maximum voltage is over 0.6V at least one time.

EC-202



DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Component Inspection (Cont'd)

e The minimum voltage is below 0.3V at least one time. @]

e The voltage never exceeds 1.0V.

CAUTION: naa
WA

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. e

RS

81

R

EL

DX

EC-203 389
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

Deascription

Description
SYSTEM DESCRIPTION Ve

ECM func-
tion

Sensor input Signal to ECM Actuator

Front

heated

Camshaft position sensor Engine speed oxygen Front heated oxygen sensor
sensor heaters

heater

control

The ECM performs ON/OFF control of the front heated oxygen sensor heaters corresponding to the engine
speed.

OPERATION I
Engine speed rpm Front heated oxygen sensor heaters
Above 3,200 OFF
Below 3,200 ON
CONSULT Reference Value in Data Monitor
MOde NAECD423

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
ON

FR O2 HTR-81 |*® Engine speed: Idie
FRO2HTR-B2 |, Engine speed: Above 3,200 rpm OFF

ECM Terminals and Reference Value scone
Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE

NAL COLOR ITEM CONDITION DATA (DC Voltage)

NO.
119 [Engine is running]
(bzlr?:)t PU ' e Engine speed is below 3,200 pm Approximately 0.4V

Front heated oxygen sen-
191 sor heater
(Left PUMW [Engine is running] BATTERY VOLTAGE
bank) e Engine speed is above 3,200 rpm (11 - 14V)
On Board Diagnosis Logic
NAECC430
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0135 e The current amperage in the front heated oxygen sensor |e Harness or connectors
091 heater circuit is out of the normal range. {The front heated oxygen sensor heater circuil is
(Right bank) {An Improper voitage drop signal is sent to ECM through open or shorted.)
—P*a;égﬁ**— the front heated oxygen sensor heater.) e Front heated oxygen sensor heater

1001
(Left bank)

EC-204



DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

DTC Confirmation Procedure

Yr MONITOR ¥ NOFAL []
CMPSeRPM(REF) 750 rpm
| RECORD
SEF357Vd

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-

tery voltage is between 10.5V and 16V at idle.

{B) With CONSULT

1) Turn 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.

&) With GST

1} Start engine and run it for at least 6 seconds at idle speed.

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

% No Tools

1) Start engine and run it for at least 6 seconds at idle speed.

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

3) Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-208.

¢ When using GST, “DTC Confirmation Procedure” should
be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode Il) because GST cannot dis-
play MODE 7 (1st trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
If) is recommended.

NAECO231

EC-205

iy
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

Wiring Diagram

RIGHT BANK

IGNITION SWITCH

ON ar START

10A
I

Wiring Diagram

Refer o EL-POWER.

I

NAECO#32

NAECO432501

EC-FO2H-R-01

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

FRONT HEATED
OXYGEN SENSOR RH
IL2]]
W
.
lc" il
I |
| |
| |
| |
[ I
| |
| |
I I [z] é%lmECTOH
| b _‘:2
| 1
I [ 3
| | 2]
| i B
| |
1 |
| I 4
| [
| |
| |
f | I I
: : B B B
o Y i
w == =i
F25 F20
[Eal
O2HFR O25FR ECM
(ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
1]2]3]4 6[7]8]o]i0] = < ) ..F21
1 [F3 G 2 I K 2 Y P ] 2 P 2 =7 DT T=T=Te]2T2]2]
[———l

1011021103104 [ 105] 108

107

115

1T | 920} Jia1)i

125

O

24

2 44|45146147] |64]65]66
48149{50[51{52|53| 68}69|70|71

H

H

o

F24

3
54 55156]57|56173{74]75]76)

42

43 5960616263 R E

EC-206
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

Witring Diagram (Cont’d)
LEFT BANK I
IGNITION SWITCH EC-FO2H-L-01

ON ar START
WA

3 FUSE |Refer to EL-POWER.

% 104 BI’TOCK
JIB) ] . .
{ . : Dotoctable line for DTC =0
— N on-detectable line for DTC I;Mﬂ

FRONT HEATED
OXYGEN SENSOR LH

'IIE

i1

[T

A
|
I!
|
:
i
|
|
|
|
|
|
o D
:
|
|
|
®

__.._ELT__l ECTOH AT
]
T 1

e
]
5

2 s Y

[
3L

i|l—.—u:|

.

I”——m
e
=

=
m
&
.
3

ol

)

o]
]
wn
T
A

ECM
(ECCS
CONTROL
MOBULE)

Q2HFL

17

&

55
T

Refer to last page (Foldout page).

(el
:(-‘,:l‘]

vy
o

1[2[a]a]sf= =67 [a]a]i0 <
11 1213141515]17[1a|192021222324(%?) GG 2|2|2|2[2|

@
<o

01102 F103 4104 [ 185] 106|107 | 108
1090 p1m 2] [ n3]ud (135 ] 18
Hrte g 20122 (12313

W
Gy HS. BL

MEC053C
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

Diagnostic Procedure

Diagnostic Procedure

MAEC0433

1 CHECK POWER SUPPLY

3 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect corresponding front heated oxygen sensor har-
ness connector.

Front heated oxygen sensor_:
harness connector LH=—==X

= |
}/ Front
TN
Front heated oxygen sensor,
\ F harness connectar RH \“* \
' SEFg7OW

3. Turn ignition switch “ON".
4. Check voltage between terminal 3 and ground with CON-
SULT or tester.

Front HO25

Front HOZS harness
protector color

P0135 (-B1) Right bank: Black
P0O155 (-B2} Left bank: Blue

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between sensor terminal and
ECM terminal as follows.

DT Terminals Bank
C ECM Sensor | (Harness protector color)
P0135 119 1 Right (Black)
PO155 121 1 Left (Blue)

SEF878W
’@ = T
[_Ecm _Joconnector]]  +fzls | 40
DISCONNECT 1 1 9\1 21 DISCONNECT
119 Right bank @
121: Left bank

SEFgO7U

Continuity should exist.
4. Also check harness for short te ground and short to power.

OK or NG
OK » GO TO 4.
NG > Repair open circuit or short to ground

or short to power in hamess or con-
riectors. :

4 CHECK FRONT HEATED OXYGEN SENSOR

HEATER
Refer to "Component nspection”, EC-209.
OK or NG
OK » |GOTOS.
NG > Check harness protector color.

Black; Right bank (-B1)

Blue; Left bank {-B2)

Replace corresponding front heated
OXygen sensor.

5 CHECK INTERMITTENT INCIDENT

SEF194WC
BISCONMECT
— &
a TS
‘
:fﬁ ®
SEF696U
Voltage: Battery voltage
OK or NG
oK » GO TO 3.
NG  (GOTO2

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.

» INSPECTICN END

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors F23, M32

e Hamess connector M10

e 10A fuse

» Harness for open or short between front heated oxygen sen-
sor and fuse

» Repair harness or connectors.

EC-208



DTC P0135 (RIGHT BANK, -B1)}, P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

Component Inspection

Component Inspection o, G
FRONT HEATED OXYGEN SENSOR HEATER T
Check resistance between terminals 3 and 1. A
Resistance: 2.3 - 4.3Q at 25°C (77°F)
Check continuity between terminals 2 and 1, 3 and 2.
Continuity should not exist. B
~ If NG, replace the front heated oxygen sensor.
@a CAUTION: LG
Discard any heated oxygen sensor which has been dropped
aecissa|  from a height of more than 0.5 m (19.7 in) onto a hard surface

DISCONNECT

such as a concrete floor; use a new one.

T

210

AX

=
oK
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DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

Component Description

Heater pad

TR =, I )
I il 20 & 3
R \'\\r‘ \\

/Holder
el
.\

i

Zirconia tube

SEF327R

Specification data are reference values.

Component Description I

The rear heated oxygen sensor, 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 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.

CONSULT Reference Value in Data Monitor
Mode

NAECOT08

MONITOR ITEM

CONDITION SPECIFICATION

AR 02 SEN-B1
RR O2 SEN-B2

RR O2 MNTR-B1
RR 02 MNTR-B2

¢ Engine; After warming up

0- 0.3V «— Approx. 0.6 - 1.0V
Revving engings from igle up to
2,000 rpm

LEAN «— RICH

ECM Terminals and Reference Value

NAECO107

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI-
NAL
NO.

WIRE

COLOR

ITEM

CONDITION DATA (DC Voltage)

56
(Right
barik)

Lw

57
(Left [W
bank)

sor

Rear heated oxygen sen-

[Engine is running]
o Warm-up condition
e Revving engine from idle up to 2,000 rpm

0 - Approximately 1.0V

On Board Diagnosis Logic Actoras

The rear heated oxygen sensor has a much longer switching time
between rich and lean than the front heated oxygen senscr. 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
sensor is sufficiently low during the various driving condition such
as fuel-cut.

ov
SEF258Y

DTC No. Malfunction is detected when ... Chack Iltems (Possible Cause}
P0O137 e The minimum voltage from the sensor is not reached to | e Hamess or connactors
G511 the specified voltage. (The sensor circuit is open or shorted.)
(Right bank) « Rear heated oxygen sensor

e Fuel pressure

PO187 e Injectors
0314
{l.eft bank)

EC-210



DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

DTC Confirmation Procedure

6] DTC Confirmation Procedure ecos G
CAUTION:

ErAC2SEn B  PO1a7M L]||  WRR G2 Senpe Pois7H L] Always drive vehicle at a safe speed. MA
COND2: INCOMPLETE CONDS: INCOMPLETE TESTING CONDITION: A
COND3: INCOMPLETE COND?: INCOMPLETE . " . . -

======: MONITOR =====x=i||s===== MONITOR =====x=| Never Stop engine durlng this test. If the engine Is StOPPEd,
CMPS.-RPM{POS) a25rpm CMPS-RPIMPOS) a25rpm - 2 6% I
THATL POS SEN o.dev THRTL PGS SEN g.a6v reperform this test from step 2 in “Procedure for COND1”, Bl
B/FUEL SCHDL 1.5msec B/FUEL SCHDL 1.5mses il
NOTE:
e if “DTC Confirmation Procedure” has been previously

conducted, always turn ignition switch “OFF” and wait at least LG
5 seconds before conducting the next test.

SEF/0sW] o  “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3” are completed. EC

.
) With CONSULT
W RRO28EN-B1P0137 i [] N rr 02 SEN-B2 Po157 I [ Procedure for COND1 FE
. ooy e 1) Start engine and warm it up to normal operating temperature.
GONDI: INCOMPLETE COND3: INCOMPLETE . oy . .
= MONITOR == MONITOR == ==== 2) Turn ignition switch “OFF” and wait at least 5 seconds.
CMPS-HPM(EQS) 1975mm CMPS.RPM(PDS) 1875rpm A o s « " “ @L
IHILIOSSEN 1oV || THTLPOSSEN 140V 3) Turn ignition switch *ON”" and select "RR 02 SEN-B1 (-B2)
P0137 (P0157)” of "REAR Q2 SENSOR” in “DTC WORK SUP-
PORT" mode with CONSULT. M

4) Touch “START".

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under no load. AT
If “COMPLETED" appears on CONSULT screen, go to step 2

in “Procedure for COND3", _
If “COMPLETED” does not appear on CONSULT screen, goto 17

SEF704W)

WRR 02 SENB1Poi37 Il [ WRR Cz sEnB2 Po1s7l [ :
COND1: COMPLETED COND1. COMPLETED the foIIowmg step.
N2 NEURLET: R ive vehicl . 70 krvh (43 MPH) for 2
e eee INCOMPLET! ‘ 7) Drive ve licle a_t a speed of more than m/h ( ) for BB
e |lSees o conseautive minutes. T
AFUELSCHDL - ddmses [ BIFUELSOHDL - 4dmeoe 8) When the following conditions are met, “TESTING” will be dis-
played at “COND1” on the CONSULT screen. Maintain the A
conditions continuously until “TESTING” changes to “COM- “**
PLETED”. (It will take approximately 60 seconds.)
SEF/0SW  GMPS.RPM (POS) 1,300 - 3,100 rpm (A/T) su
1,500 - 3,600 pm (M/T)
Vehicle speed 64 - 130 km/h {40 - BO MPH) BE
B/FUEL SCHDL 0.5 - 6.4 msec (A/T)
0.5 - 5.9 msec (M/T) aT
Selector lever Suitable position
NOTE: 2%

e If “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND1”,

e If “COMPLETED” already appears at “COND2” on CON- 5T
SULT screen before “Procedure for COND2” is conducted,
it is unnecessary to conduct “Procedure for COND2”.

ac
P

@
&
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DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

DTC Confirmation Procedure (Cont'd)

BrA or senre Pois7 [

COND1: COMPLETED

COND2: COMPLETED

COND3: INCOMPLETE
====== MONITOR ======

EMPS RPM(POS) 1060rpm

THRTL POS SEN 051V

B/FUEL SCHOL 1.07sec

WrRR oz sEn-B1 Po1a7ll [

COND1: COMPLETED

COND2: COMPLETED

COND3: INCOMPLETE
======' MONITOR ======

CMPS-RPM(POS) 1060rpm

THRTL POS SEN 051V

BFUEL SCHODL 1.0mses

SEF706W

WrA 02 sEnB1 P17 [ AR 02 sEN-82 Po157ll [

{OMPLETED COMPLETED

SELF DIAG RESULTS SELF-DIAG RESULTS

SEF553UB

Ecw__|ofconnector]] 7N,

|
56 57 2

Ve, 4
B S

gariin
1: / (If s
o ‘&

56: Right bank

57 Left bank

SEF9220

Procedure for COND2

1)

While driving, release accelerator pedal completely with “OD"
OFF from the above condition (step 8) until “INCOMPLETE" at
“COND2” on CONSULT screen has turned to “COMPLETED".
(It will take approximately 4 seconds.)

Procedure for COND3

1)

Overall Function Check

Stop vehicle and let it idle until “INCOMPLETE” of “COND3” on
CONSULT screen has turned to “COMPLETED”. (It will take a
maximum of approximately € minutes.)

Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. If “NG” is displayed, refer to “Diagnostic Proce-
dure”.

NAECGTOZ

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.
® Without CONSULT

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 terminal 56 (right bank
sensor signal) or 57 (left bank sensor signal) and engine
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 possible)
The voltage should be below 0.54V 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 0.54V at least once during
this procedure.

If NG, go to “Diagnostic Procedure”, EC-215.

EC-212



DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

Wiring Diagrarn

Wiring Diagram Gl
NAECOTIO
RIGHT BANK
NACCOT10501
IGNITION SWITCH - - [R ffré\
TON ST EC-RRO2RH-01
|
: FUSE |Referto EL-POWER. L
% 108 |BIOCK El
I : Detectable line for DTC
— : Non-detectable ling for DTC
LG

B/W

Ji—

REAR HEATED
OXYGEN SENSOR RH

o
Lol 2] [2]
PUIG LA B
L. eL
FX ___R-A
| |
I I T
t {
4 I I
' ' AT
' I JOINT
[ I CONNECTOR
! ! B -
I I [
I ! H
| |
i | I £D
| |
| | .
BAW I I
I | I n A
T ' '
F23
oy &9 : | 5 5 B
B e i gl
v Te—— i
g BB
[122] [56]
OZHRR _ O25RA ECM
ECCS :
ESNTRoL 8T
MODULE)
RS
Refer to last page (Feldout page). Eil
1[2]5][2]5 —8]7]8]e]0 ‘]—h o=
[ia[ia[ia]1s[efi7]1e[e]z0] 2 222324 I Eva~ndi SIKI K1 KN 6L K1 Y A EN ] 1A,
SC
101|102 103 ] 10a] [ 18] 6] 107108 24] 25 [64]6556]
- I I S R S R W
g 10| 1] 112 1 i 1132 72
i ML AL LA by o o I S IR AR 72 i
I BB R B 12|43| Teoleoterlesleal o laT7e Al HS
[E3
MEC050C
399
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DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

Wiring Diagram (Cont'd)

LEFT BANK
NAECOI10562
IGNITION SWITCH - -
BN AT EC-RRO2LH-01
|
! FUSE |Referto EL-POWER,
10A | BLOCK
(J/8) MM : Detectable line for DTC
T —  Non-detectatle line for DTC
37l I
BwW
BAW

REAR HEATED
OXYGEN SENSOH LH

JOINT
CONNECTCR

!
|

@ -y
I e e @ —— ]

o 1
B/W B B
k - b I
I_.I_IPLHH I_..l_'\"\', F25 F_E—D
[123] [57]
Q2HRL Q25RL ECM
(ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
< >

-
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DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

Diagnostic Procedure

Diagnostic Procedure @l
NAECD:11
1 RETIGHTEN GROUND SCREWS 2 CLEAR THE SELF-LEARNING DATA A
1. Turn ignition switch "OFF”. With CONSULT
2. Loosen and retighten engine ground screws. 1. Start engine and warm it up to normal operating tempera-
Engine =T s ture. EM
gine ground 2. Select “SELF-LEARNING CCNT” in "ACTIVE TEST" mode
with CONSULT.
3. Clear the self<iearning control coefficient by touching 1@
‘“CLEAR". =
BAacTivETESTH [
SELF-LEARN B1:100%
GCONTROL B2 : 100%
==z=z===zzz MONITOR zzzzzzz=zz
CMPSsRPM(REF) 750rpm EE
COOLAN TEMP/S 93°C
AN FR 02 SEN-B1 0.90
B SEF0313 FR % SCN02 550V ~
A/F ALPHA-B1 100% GL
> IGO o AF ALPHA-B2 [ 100%
SEFS21U '
4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0172 or PO175 detected? \
Is it difficult to start engine? AT
(34 Without CONSULT
1. Start engine and warm it up to normal operating tempera- o
ture. i F

2. Turn ignition switch *OFF”.
3. Disconnect mass air flow sensor harmess connector, and

restart and run engine for at least 5 secends at idle speed. PO
4. Stop engine and recennect mass air flow sensor harness
connector.
5. Make sure DTC No. 0102 is displayed in Diagnostic Test B
Mode II.

6. Erase the diagnostic test mode | (Seif-diagnostic results)
memory. Make sure DTC No. 0505 is displayed in Diagnos-
tic Test Mode Il S
7. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC 0114 or 0209 detected?

Is it difficult to start engine? B
Yes or No
Yes » Go to Trouble Diagnosis for “OTC ST
PO172, P01757, EC-256.
No > GOTO 3.
RS
BT
[l
SC
L
)4

EC-215 401
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DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

Diagnostic Procedure (Cont'd)

3 CHECK INPUT SIGNAL CIRCUIT

4 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect corresponding rear heated oxygen sensor har-
ness connector and ECM harness connector.

=21 1 ANV - |
Rear heated oxygen Sensor—

e
=
*~ Rear heated oxygen sensor
%(harness connecto,r—_l‘ji—Hi:\
\ )J—/ SEF878W

3. Check harness continuity between ECM terminal and ssn-
sor as follows.

Rear HO2S

Rear HO2S harness
protector color

P0137 {-B1) Right bank: White
P0157 (-B2) Left bank: Red

SEF194WH
oTC Terminals Bank
ECM Sensor | (Harness protector color)
P37 56 2 Might (White}
P0157 57 2 Left {Red)
SEF881W
) = (=
A T A7) 54
DISCONNECT 56,57 ¥ HSCONNECT

”

@ [LL)

o -

56: Hight bank
57: Left bank

Continuity should exist,
4. Check harnass continuity between ECM terminal or sensor
and ground as follows,

SEF&9BU

DTG Terminals Bank

ECM or sensor | Ground |{Harness protector color)
P0137 56 or 2 Ground Right {White)
PO157 57 or 2 Ground Left (Red)

SEF880W
Continuity should not exist.
5. Also check harmesc or short to power.

1. Check harness continuity between terminal 3 and engine
ground.
Continuity should exist.

G|
= SEF599U
it OK, check harness for short to ground and shorl fo

power.

OK or NG
OK » GO TO 5.
NG > Repair open circuit or short to ground

or short 1o power in harness or con-
nectors.

5 CHECK REAR HEATED OXYGEN SENSOR

Refer to “Component Inspection”, EC-217.

OK or NG
OK » GO TO 6.
NG » Check hamess protector color.

White; Right bank {-B1)

Red; Left bank {-B2)

Aeplace corresponding rear front
heated sensor.

6 CHECK SHIELD CIRCUIT

1. Turn igniticn switch “OFF".
2. Disconnect joint connector.
3. Check the following.
¢ Continuity between joint connector terminal and ground
e Joint connector
(Refer to “HARNESS LAYOUT" in EL section.)
Continuity should exist.
4. Also check harness for short to ground and short o power.
5. Then reconnect joint connector.

OK or NG
OK » GO TO 7.
NG > Repair open circuit or short to ground

or short to power in harness or con-
necters.

7 CHECK INTERMITTENT INCIDENT

Reter to *TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-115.

> INSPECTION END

OK or NG
OK > GO TO 4.
NG > Repair open circuit or short to ground

or short to power in harness or con-
nectors.

EC-216



DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

Component Inspection

[l B\,

ﬂ CONNECTOR||
2_ N “"af

56
1;\\2:5
| !
e O 1

[ ecm

[}

SEF923U
[ Ecv  [o| connecton]] . f(g\\\_H

57 a

2arttind
15.\ E::S
6

o+

il

SEFg24U

Component Inspection
REAR HEATED OXYGEN SENSOR
With CONSULT

NAEC0438

NAECOA6501

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 SEN-B1 (-B2)” as the monitor item with CON-
SULT.

4) Check “RR 02 SEN-B1 (-B2)" at idle speed when adjusting

“FUEL INJECTION” to +25%.

“RR 02 SEN-B1 (-B2)” should be above 0.56V at least once
when the “FUEL INJECTION” is +25%.

“RR 02 SEN-B1 {-B2)” should be below 0.54V at least once
when the “FUEL INJECTION” is —25%.

$ Without CONSULT

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) Set voltmeter probes between ECM terminal 56 (right bank

sensor signal) or 57 (left bank sensor signal} engine 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 possible)

The voltage should be above 0.56V at least once during

this procedure.

If the voltage is above 0.56V at step 4, step 5 is not nec-

essary.

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 0.54V at least once during

this procedure.

4)

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

b e e e mm— .

{Reference data)

"_ The voltage should be above
.56V at least one time.

The veltage should be below
0.54V at least one time.

SEFSE9RB

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-217
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DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Component Description

Heater pad

/Holder
\ "‘.

T e ey
“\\\.‘\!'.f“'.'ﬁ'//////
2

Zirconia tube

SEF327R

Specification data are reference values.

Component Description e
The rear heated oxygen sensor, 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 0V in leaner

conditions.
Under normal conditions the rear heated oxygen sensor is not used

for engine contral operation.

CONSULT Reference Value in Data Monitor
Mode

NAECO438

MONITOR ITEM CONDITION SPECIFICATION

RR 02 SEN-

RR 82 gENS; 0- 0.3V «— Approx. 0.6 - 1.0V
Rewving engine from idle up to

e Engine: After warming up
RR 02 MNTR-B1
RR 02 MNTR-B2

2,000 mpm
LEAN <« RICH

ECM Terminals and Reference Value

NAECO439

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
NAL | - OR ITEM CONDITION DATA (DG Voltage)
NO.
56
(Right | LW
bank) | [Engine is running]
SR:rar heated oxygen sen ¢ Warm-up condition 0 - Approximately 1.0V
57 » Revving engine from idle up to 2,000 rpm
(Left (W
hank}
On Board Diagnosis Logic e
AECO440
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
0.48V=- N\ --f oo aomeee oo oxygen sensor, ECM monitors whether the maximum voltage of the
sensor is sufficiently high during the various driving condition such
as fuel-cut.
ov
SEF258V/
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO138 e The maximum voltage from the sensor is not reached to | e Hamess or connectors
0510 the specified voltage. (The sensor circuit is open or shorted.)
{Right bank) e Rear heated oxygen sensor
e Fuel pressure
3511358 e Injectors
Intake air leaks
(Left bank) *

EC-218



DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

DTC Confirmation Procedure

[6] DTC Confirmation Procedure G
CAUTION:

B FrC2SeNs Foas B || W AR Gz SEN B2 Po1ss B L] Always drive vehicle at a safe speed. -
COND1: QUT OF COND COND1: OUT OF COND hvﬂb@\;
B N BB ek NOTE:
=ﬁ;=i;;M°NiTDR ======|{======. MOMTOR s=====; e “COMPLETED” will appear on CONSULT screen when all
TRTLPOSSEN  dev. || TawLrom SN oasy tests “COND1”, “COND2” and “COND3” are completed. =
BIFUEL SCHDL 1.5msec BFUEL SCHDL 1.5msas . . . il

e If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least

5 seconds before conducting the next test. 1%

TESTING CONDITION:
SEF708W]  Never stop engine during this test. if the engine is stopped,
reperfoerm this test from step 2 in “Procedure for COND 17,

{® With CONSULT
W Aro2sEnB1Poss MC|| M Proz sen-ez ro1ss [ Procedure for COND1 EFE
conot DS conn I 1) Start engine and warm it up to normal operating temperature.
o s e || N e = 2) Turn ignition switch “OFF” and wait at least 5 seconds.
Tmrorsen Lo || TRnrossen T 3) Turn ignition switch “ON” and select “RR 02 SEN-B1 (-B2) GL
BPUELSGROL - tamses | STUELSGIBL - ddmese P0138 (P0158)" of “RR 02 SENSOR" in “DTC WORK SUP-
PORT” mode with CONSULT, 0T

4) Touch “START".
5} Start engine and let it idle for at least 30 seconds.

SEF709%  6)  Rev engine up to 2,000 rpm 2 or 3 times quickly under no load. 4T
If “COMPLETED” appears on CONSULT screen, go to step 2

in “Procedure for COND3".
T T (B KR T It “COMPLETED"” does not appear on CONSULT screen, goto ¢
COND. COMPLETED CONDY CONPLETED the following step.
CONG: INGOMPLETE SOND INGOMMLETE 7) Drive vehicle at a speed of more than 70 km/h (43 MPH} for 2
iy | Pyl i consecutive minutes. B
UL SoMby iamueo || DRGELSGADC.  damiec 8) When the following conditions are met, “TESTING” will be dis-
played at “COND1” on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to “COM- AX

PLETED". (I will take approximately 60 seconds.)

SEF710W|  CMPS-RPM (POS) 1,300 - 3,100 rpm (A/T) S
1,500 - 3,600 rpm (M/T}
Vehicle spaed 64 - 130 km¢h (40 - 80 MPH) 97
B/FUEL SCHDL 0.5 - 6.4 msec {A/T)
0.5 - 5.9 msec (M/T)
Selector lever Suitable position
NOTE: S

e K “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND1".

e If “COMPLETED” already appears at “COND2” on CON- gy
SULT screen before “Procedure for COND2” is conducted,
it is unnecessary to conduct “Procedure for COND2”,

EC-219 405
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DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

DTC Confirmation Procedure (Cont'd)

N rrozsene1roas MCH(] W RRozsEnBzrorss M)

COMPLETED COMPLETED

SELF-DIAG RESULTS SELF-DIAG RESULTS

SEF559UB

CONNECT
i (@ )
AE D
ECM [0
conneotor] /AN
56 57
3
2~“\ll.'f
H / ;:5
o o
56: Righl bank
P &N 57: Lelt bank
SEFgo2L)

Procedure for COND2

1)  While driving, release accelerator pedal completely with “OD"
OFF from the above condition (step 8) until “INCOMPLETE” at
“COND2” on CONSULT screen is turned to “COMPLETED”. (it
will take approximately 4 seconds.)

NOTE:

If “COMPLETED” already appears at “COND3” on CONSULT

screen before “Procedure for COND3” is conducted, it is

unnecessary to conduct step 1 in “Procedure for COND3”.

Procedure for COND3

1) Stop vehicle and let it idle until INCOMPLETE” of “COND3” on
CONSULT screen has turned to “COMPLETED”. (It will take
maximum of approximately 6 minutes.}

2) Make sure that “OK” is displayed after touching “SELF-DIAG

RESULTS”.
If “NG” is displayed, refer to “Diagnostic Procedure”.

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.

# Without CONSULT

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) Set voltmeter probes between ECM terminal 56 (right bank

sensor signal) or 57 {left bank sensor signal) and engine

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 possible)

The voltage should be above 0.56V 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 ccasting from 80 km/h (50 MPH)
in 3rd gear position (M/T), ‘D" position with “OD” OFF (A/T).
The voltage should be above 0.56V at least once during
this procedure.

6) If NG, go to “Diagnostic Procedure”.

EC-220



DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Wiring Diagram
Wiring Diagram
MAECQ443
HIGHT BANK NAECO443507
IGNITION SWITCH -RRO2RH-01
ON or START EC R O
|
} FUSE |Referto EL-POWER.
10A |BLOCK
W) . : Detectable line for DTG
i e Non-detectable fine for GTC
37U |
BiW
BAW
4 ||
REAR HEATED
OXYGEN SENSOR RH
O 0 ]
PU/G Lw B
~ - - — :"’
I T '
| |
| |
| |
4 I I
| I
: : ggugECTOH
2
! | _E:_l
| |
I | I
[ | !
| I
| i *
| |
1 |
BIW t I 9
|—l—| i I
@ ' |
B/wW : : B B B
B P |
Joe— | ¢
PU/G L — =
fj (Fz25) F20
[1z2] [56]
C2HRA ©23RR ECM
(ECCS
CONTROL
MODULE}
Refer 1o last page (Foldout page}.
— {19
1]el3fafsk= 6|7 18]|9]10 SIENGD (F27)
I E R R E S 222324 qy KIKIERERE N E 2|2|2|2]2]’
ot | 102 108 [ 104] 105} 108] 107 | 10a 2 [24]s6]48]47] Jes|es[es]

108

mpm 13

114

7!

121

122

njn

3z | 148]49{50]51752)53| 68[£9;70) 71

[54]ss]s6]s7[sslral7a]7s] 7]

43 Teladlereeles] [rlrelre

72
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DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Wiring Diagram (Cont'd)

LEFT BANK
NAECO443502
IGNITION SWITCH - -
\TION S EC-RRO2LH-01
|
! FUSE |Refer to EL-POWER.
10A |BLOCK
(J/6) I : Detectable line for DTC
e Nor-detectable line for DTC
374
BW
B/W
<]
REAR HEATED
QXYGEN SENSOR LH
PU/R W B
___ >
— _— /|
! |
t |
| |
| |
+ | t
| |
| I
I l =] %:%ImEGTOH
I I ___.Eg
| | 1
| | >
| | I_I"'"—'I_I
} | B
i |
| |
| |
| |
IE/EI@ I [ ®
| |
. l 11
F23
o ! | 11
I | I
o - ol |
PU/R w - @ Fjo
O2HAL  O2SAL ECM
{ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
[ ]
1lz2]aj4]sp= 6] 7]|&[9al0 2 =
11]12]13]14f15[16]17]:8]19]20]21 222324 qp 'K EE 2]2|2|2|2]

1011102 | 103 | 104] ] 10591061107 1108
g o[ e [u3fuajnsfig
BT 18| 9 120| [12t]122[123 ] 124
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DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
'OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NAECO244

1 RETIGHTEN GROUND SCREWS

2 CLEAR THE SELF-LEARNING DATA

1. Tum ignition switch "OFF".
2. Leosen and retighten engine ground screws.

Engine ground ===
X

sf

m[: ilili

SEF0315

IGO TO 2.

() With CONSULT
. Start engine and warm it up to normal operating tempera-
ture.
2. Select “SELF-LEARNING CONT” in "ACTIVE TEST" mode
with CONSULT.
3. Clear the self-leaming control coefficient by touching
“CLEAR".

HmAcTivETESTE [
SELF-LEARN B1: 100%
CONTROL B2 : 100%

=========z MONITOR =cz=zz==-=-
CMPS*BPM(REF) 750rpm
COOCLAN TEMP/S 93°C
FR 02 SEN-B1 0.90v
FR 02 SEN-B2 .90V
A/F ALPHA-B1 100%
AF ALPHA-B2 Il 100%
CLEAR B}

SEF921U

4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0O171 or P0174 detected?
Is it difficult to start engine?

@ Without CONSULT
. Start engine and warm it up to normal operating tempera-

ture.

2. Turn ignition switch “OFF".

3. Disconnect mass air flow sensor harness connector, and
restart and run engine for at least 5 seconds at idle speed.

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

5. Make sure DTC No, 0102 is displayed in Diagnostic Test
Mode it

6. Erase the diagnostic test mode {1 {Seli-diagnostic results)
memory. Make sure DTC No. 0505 is displayed in Diagnos-
tic Test Mode II.

7. Run engine for at least 10 minutes at idle speead.
Is the 1st trip DTC 0115 or 0210 detected?
Is it difficult to start engine?

Yes or No
Yes » Go to Trouble Diagnosis for “DTC
PG171, PO174°, EC-249,
No > GO TO S,

EC-223
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DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Diagnostic Procedure (Cont'd)

3 CHECK INPUT SIGNAL CIRCUIT

4 CHECK GROUND CIRCUIT

1. Turn ignition switch "OFF”,
2. Disconnect corresponding rear heated oxygen sensor har-
ness connector and ECM harness connecter.

== WIS -
Rear heated oxygen sensors

harness connector |LH
2\ - =

oy
F’
~ Rear healed oxygen sensor
M(harness connecto{r_l\il—lri\
\ }Jd/ SEF879W
3. Check harness continuity between ECM terminal and sen-
sor terminal as follows.

Rear HO25

Rear HO25 harness
protector color

FO138 (-B1) Right bank: Whits
P0158 (-B2) Left bank: Red

SEF194W|

DTG Terminais Bank
ECM Sensor | (Harness protector celor)

P0138 56 2 Right (White)
PG158 57 2 Left (Red)

SEF883W
) 1)
[[_ecwm_ [ofconnector] o | 21
DISCONHECT 56,57 1 DISGOMNECT

—

[}
1

/1

ol -

Gy

56: Right bank
57; Left bank

SEFBE8U

Continuity should exist.
4. Check harness continuity between ECM terminal or sensor
terminal and ground as follows.

DTC Terminals Bank
ECM or sensor | Ground |(Harness protector color)
P0138 56 or 2 Ground Right (White)
P0O158 57 or 2 Ground Left {Red)
SEFgBR2wW

Continuity should not exist,
5. Also check harness for short o power.

1. Check harness continuity between terminal 3 and engine

ground.
[ 1 DISCONNECT
AT [T

& L)

Continuity should exist.
2. Also check hamess for short to ground and short to power.

SEF899U

OK or NG
OK > GO TO 5.
NG > Repair open circuit or short to ground

or short to power in harmess or con-
neclors,

5 CHECK REAR HEATED OXYGEN SENSOR

Refer to “Compcenent Inspection”, EC-225.

OK or NG
OK » GO TO 6.
NG » Check harness protector calor.

White; Right bank (-B1)

Red; Left bank (-B2)

Replace corresponding rear front
heated sensor.

& CHECK SHIELD CIRCUIT

1. Remove joint connector.
2. Check the following.
« Continuity between joint cennector terminal and ground
& Joint connector
{Refer to "HARNESS LAYOUT" in EL section.}
Continuity should exist.
. Also check harness for short to ground and short to power.
. Then reconnect joint connector.

OK or NG

P

OK > GO TO7.

Repair open circuit or short 1o ground
or short to power in harness or con-
neciors,

NG >

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNQOSIS FOR INTERMITTENT
INCIDENT", EC-115.

> INSPECTION END

OK or NG
OK > GO TO 4.
NG > Repair cpen circuit or short to ground

or short fo power in harness or con-
nectors.

EC-224




DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Component Inspection

Component Inspection o

e g 3 REAR HEATED OXYGEN SENSOR
& With CONSULT T e

[ Ecm HCONNECTORH o _/fé)\ y 1) Start engine and drive vehicle at a speed of more than 70 km/h
56 5 (43 MPRH) for 2 consecutive minutes.

2\“ 2) Stop vehicle with engine running. ER]
*02‘ S 3) Select “FUEL INJECTION” in “ACTIVE TEST’ mode, and
["] ¢ select “RR 02 SEN-B1 (-B2)" as the monitor item with CON-

© o SULT. LG
= serosayl 4 Check "RR O2 SEN-B1 (-B2)” at idle speed when adjusting
“FUEL INJECTION” to +25%.

“RR 02 SEN-B1 (-B2)” should be above 0.56V at least once
Py when the “FUEL INJECTION” is +25%.

- i . “RR 02 SEN-B1 (-B2)” shoulid be below 0.54V at least once EE

when the “FUEL INJECTION” is -25%. N

[Cov Tolooweeor] 7\, 3 Without CONSULT

7 s 1) Start engine and drive vehicle at a speed of more than 70 km/h - GL
1\ ;5 {43 MPHj} for 2 consecutive minutes.
¢ 6 2) Stop vehicle with engine running.
l ' 3) Set voltmeter probes between ECM terminal 56 (right bank T
D O 1 sensor signal) or 57 (left bank sensor signal) and engine
j SEF924U ground. BT
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 possibie) TE
The voltage should be above 0.56V at least once during
this procedure.
If the voltage is above 0.56V at step 4, step 5 is not nec- [
essary.
5} Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH) A
in 3rd gear position (M/T), “D” position with “OD” OFF (A/T).
The voltage should be below 0.54V at least once during
this procedure. SU
> (Reference data)
3 BR
ST “‘ The voltage should ba above Sl
< | ‘ 0.56V at lzast one time, 2
w
The voltage should be below RS
______________________________________________________________ 0.54V al leasl one time.
- A sEFgsorB | BT

CAUTION: .
Discard any heated oxygen sensor which has been dropped A

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.
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DTC P0139 (RIGHT BANK,

-B1), P0159 (LEFT BANK, -B2) REAR HEATED

OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Component Description

Heater pad Holder

: i \\‘\\\\ \ y .
£ NRRNEMAAAY %m%y\“ __‘

LTI T A Phretien,

AN s
1 5“\\‘\‘\\‘\\\‘\!%}\\
Zirconia tube

SEF327R

Specification data are reference values.

Component Description oo
The rear heated oxygen sensor, 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

NAECO447

MONITOR ITEM CONDITION SPECIFICATICON
RR O2 SEN-Bt
RR 02 SEN-B2 0-0.3V «— Approx. 0.6 - 1.0V

e Engine: After warming up
RR 02 MNTR-B1
RR 02 MNTR-B2

Revving engine from idle up to
2,000 pm

LEAN «— RICH

ECM Terminals and Reference Value

NAEC0448

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLCR
NO.
56
(Right |Lw
bank) Rear heated oxygen sen- |[Engine is running] 0 - Approximately 1.0V
57 sor e Rewvving engine from idle up to 2,000 rpm PP y i
(Left W
bank)
On Board Diagnosis Logic wreoons
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 switching response of
the sensor's voltage is faster than specified during the various
driving condition such as fuel-cut.
ov
SEF302U
DTC No. Malfunction is detected when ... Check items (Possible Cause)
P0O139 e |t takes more time for the senser to respond between ¢ Harness or connectors
0707 rich and lean than the specified time. (The sensor circuit is open or shorted.)
(Right bank) e Rear heated oxygen sensor
e Fuel pressure
PO159 e Injectors
0708 ¢ Intake air ieaks
{Left bank)
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DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

DTC Confirmation Procedure

6] DTC Confirmation Procedure s
CAUTION:
B Rrozsene1Poias M [J|| W rrozseEnBzPrsa B[] Always drive vehicle at a safe speed.
COND1: QUT OF COND CONG1: QUT OF GOND MA
Do hcanc || S NOTE:
====== MONITOR ======| j]====== MONITOR ======: [ ] “COMPLETED” Wi" appear on CONSULT screen When a"
T roksey  ouv || T rossEN  oamv tests “COND1”, “COND2” and “COND3” are completed. gy
B/FUEL SCHOL 1.5msec BFUEL SCHDL 1.5msec . . .
e If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least

5 seconds before conducting the next test. LG

TESTING CONDITION:
SEF712W]  Never stop engine during this test. If the engine is stopped, ﬂ

reperform this test from step 2.
(B With CONSULT
M RRO2 SENB1 Poias ] M RRO2 SENB2 PO159 Il ] Procedure for COND1 [EE
conor IS conot MEME 1) Start engine and warm it up to normal operating temperature.
T e, i oS 2) Turn ignition switch “OFF”" and wait at least 5 seconds.
TR POSSEN  1tov. || T roSsem  taov 3) Tum ignition switch “ON” and select “RR O2 SEN-B1 (-B2) CL
FRUELSCHOL  ddmec | BRULSSEL - famer P0139 (P0159)" of “REAR 02 SENSOR” in “DTC WORK SUP-
PORT" mode with CONSULT. _
4y Touch “START". MIT
5) Start engine and let it idie for at least 30 seconds.
SEFT13Wl gy Rev engine up to 2,000 rpm 2 or 3 times quickly under no load. ;7
If “COMPLETED” appears on CONSULT screen, go to step 2
in “Procedure for COND3J”.
e - _ If “COMPLETED” does not appear on CONSULT screen, goto s
conor ety WD | e oW L the following step.
CONDS: NGOMPLETE SONDS, INGOMPLETE 7) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
ORErEWPOS | orn || BB AR | Tomam consecutive minutes. (=)
BRUELSCHOL  ddmies || BRUELSOOL  fdmem 8) When the following conditions are met, “TESTING” will be dis-
played at “COND1” on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to “COM- AX

PLETED". (It will take approximately 60 seconds.)

SEF714W CMPS.RPM (POS) 1,300 - 3,100 rpm (A/T) §l
1,500 - 3,600 rpm (M/T)
Vehicle speed 64 - 130 km/h (40 - 80 MPH) ER
=
B/FUEL SCHDL 0.5 - 8.4 msec (A/T}
0.5 - 5.9 msec (M/T)
: - ST
Selector lever Suitable position

o If “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND1”,

e If “COMPLETED” already appears at “COND2” on CON- &7
SULT screen before “Procedure for COND2” is conducted,
it is unnecessary to conduct “Procedure for COND2".
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DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

DTC Confirmation Procedure (Cont'd)

N AR o2 sen-B1 Porss B O
CONOT: COMPLETED
COND2 COMPLETED
COND3 INCOMPLETE

======: MONITOR

B rRoz2 senez Poiss Bl [
COND1: COMPLETED
CONDz COMPLETED
COND3, INCOMPLETE

MONITOR =

CMPS-RPMIPOS) 1050rpm
THRTL POS SEN R
B/FUEL SCHDL 1.0msec

CMPS RPM{PGS) 1050rpm
THRTL POS SEN 0.51v
B/FUEL SCHDOL 1.0msec

SEF715W

B AR o2 SEN-BT1 Pe1as B

COMPLETED

B AR o2 SEN-B2 Poss B [

COMPLETED

SELF-DIAG KESULIS

SELF-DIAG HESULTS

SEFS65UB

[L_Ecm_[o[comnector] f&\H

56 b7

2
2§“. ‘.r:‘
1= /;:5
- ~
0* 5

56: Right bank
& O 57: Left bank

SEFg22U

Procedure for COND2

1) While driving, release accelerator pedal completely with “OD”
OFF from the above condition (step 8) until “INCOMPLETE” at
“CONDZ” on CONSULT screen is turned to “COMPLETED”. (It
will take approximately 4 seconds.)

NOTE:

If “COMPLETED” is aiready appears at “COND3” on CONSULT
screen before “Procedure for COND3” is conducted, it is
unnecessary to conduct step 1 in “Procedure for COND3".

Procedure for COND3

1) Stop vehicle and let it idle until INCOMPLETE” of “COND3” on
CONSULT screen has turned to “COMPLETED”. (It will take
maximum of approximately 6 minutes.)

2) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS".
If “NG" is displayed, refer to “Diagnostic Procedure”.

Overall Function Check
NAECO45T

Use this procedure 1o check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.

& Without CONSULT

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} Set voltmeter probes between ECM terminal 56 (right bank
sensor signal) or 57 {left bank sensor signal) and engine
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 possible)
The voltage should change at more than 0.06V for 1 sec-
ond 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” QFF (A/T).
The voltage should change at more than 0.06V for 1 sec-
ond during this procedure.

6) If NG, go to “Diagnostic Procedure”.
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DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Wiring Diagram

Wiring Diagram (6]
NAECO452
RIGHT BANK
NAECO352507
IGNITION SWITGH - - M2
UTION ST EC-RRO2RH-01
I .
! FUSE |Refer to EL-POWER.
g 108 |BLOCK EW
W Detectabie line for DTC
T —  Non-detectable line for DTC
&0 | Le
BAW
B/W
[l
REAR HEATED
OXYGEN SENSOR RH
L0 = = FE
PL/G LAW B
AL el
R ___k-A
] |
} : 01
| |
A I I
| | AT
| |
2
| | h .
i I IL2])
| [ -
| | |
! | PD
I I
| |
| | @
M3z | | I n AX
1 I
F23 | I
B/W I 1 i B B
| L I &
. - 1
PU/G LW = =
I_l_l I_l_| F25 F20 BR
[zz]l  I[58]
O2HRR  O25RR ECM
ECCS
ENTRoL 5T
MODULE)
RS
Refer to last page {Foldout page). BT
-
IHABR==RRARN S1ENGD - D)
32
i1 (72 Y3 E 15 2 2 23 v Nl EV A=y Llifajefrfele]zfa]afa]a]™ M
SC
101|102 1os]1oa] [ros]rosTro e
I S X K R A RH G W EL
#7[ie [ nafte| [1o1]122]123 12 Gy HS.
Mo

MECO50C
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DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Wiring Diagram (Cont'd)

LEFT BANK
MNAECO452802
IGNITION SWITCH - -
IETERT EC-RRO2LH-01
|
FUSE |Referto EL-POWER.
10A | BLOCK
(/8] . : Detectable line for DTG
— - Non-deteciable line for DTC
i
BW
BAW
EH |
REAR HEATED
OXYGEN SENSOR tH
PU/R W B
- - — Y
f-B___R-
I |
] |
| |
| |
+ | |
| |
| |
[ ] JOINT
| ] '_|Z CONNECTOR
I i &=
I | >
I | Ll_ll—l
| | B
I | i
1 |
1 |
| |
B | | o
I—J—I | |
He | '
B/W ! ' B B B
| | '
PU/R W = =
F25 20
Ml [
O2HRL  O2SAL ECM
{ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
L]
1lz[afd]s e, ——=6]7]a]o]10 1B
11 [i2f1a]14]isT16]17] 18] 18]20]21 2] 2s]24] 2 qp DN EERE zlzlz—lzlzi
W aGY L
101 ] 102 ] 108] 104] [ 105] 108 {107 108 [olar[22] [28] {24fos] _ [ss]asfaslaz] [64]eslee] =
R E 48]ag]50]51]52[5a e8[60]70] 71 ‘
welnaf o[ 2| [na]nafusfoe IE] 72 o
T = sl L.
HTjneyne] 0] Jretjree|raf1a esa] Taoat] L2142 Tesilereeled] [lrelre) LEC || G
MECG54C
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DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Diagnostic Procedure

Diagnostic Procedure Gl
NAECO453
1 RETIGHTEN GROUND SCREWS 2 CLEAR THE SELF-LEARNING DATA (A
t. Turn ignition switch "OFF”. With CONSULT
2. Loosen and refighten engine ground screws. 1. Start engine and warm it up to normal operating tempera-
Engine ground =% & ture. ER
9 g 2. Select “SELF-LEARNING CONT" in "ACTIVE TEST" mode
with CONSULT.
3. Clear the self-learning control coefficient by touching Lllﬂ
‘CLEAR". d
BAcTiveTESTE [
SELF-LEARN B1: 100%
CONTROL B2 :100%
zzzzzzzzzz MONITOR —zozoozzaz
CMPSRPM(REF) 750rpm FE
COQLAN TEMP/S 93°C
MIRE FR 02 SEN-81 0.90v
SEFO31S FR 02 SEN-82 0.90vV -
A’F ALPHA-BT1 100% GL
> |GO TO 2 A/F ALPHA-B2 m 100%
CLEAR i T
SEFg21U |
4. Run engine for at feast 10 minutes at idle speed.
Is the 1st trip DTC PQ171, PO172, PO174 or PO175 ne
detected? AT
Is it difficult to start engine?
@) Without CONSULT TR
1. Start engine and warm it up to normal operating tempera-
ture.
2. Tum ignition switch "OFF"
3. Disconnect mass air flow sensor harness connector, and @'@
restart and run engine for at lsast 5 seconds at idle speed.
4. Stop engine and reconnact mass air flow sensor hamess
connector. ﬁ\}vz
5. Make sure 1st trip DTC No. 0102 is displayed in Diagnostic e
Test Mode II.
6. Erase the diagnostic test mede [t (Self-diagnostic results) @
memory. Refer to “HOW TO ERASE EMISSION-RELATED s
DIAGNOSTIC INFORMATION", EC-55.
7. Make sure DTC No. 0505 is displayed in Diagnostic Test
Mode |I. EiE
B. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC 0114, 0115, 0209 or 0210 detected?
Is it difficult to start engine? @7
2
Yes or No
Yes > Perform trouble diagnosis for DTC -
PO171, PO174 or PO172, PO175. Refer Eﬁ&
to EC-248, 256.
No GO TO 3.
> BT
A
S
EL
B3
417
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DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Diagnostic Procedure (Cont'd)

3 CHECK INPUT SIGNAL CIRCUIT

4 CHECK GROUND CIRCUIT

1. Turn igniticn switch “OFF”,
2. Disconnect corresponding rear heated oxygen sensor har-
ness connector and ECM haress connector,
=IO ML AL

-t
Rear heated oxygen sensor”(

]

=l
[
< S
I
~ Rear heated oxygen sensor

\\\( harness connecto;l:'il—fi‘\
\ }J/ SEF879W

3. Check harness continuity between ECM terminal and sen-
sor terminal as follows.

Rear HO2S

Rear HO2S harness
protector color

PD139 {-B1) Right bank: White
PO158 {-B2) Lell bank: Red

SEF194WK

OTG Terminals Bank
ECM Sensor | (Harness protector color)

P0139 56 2 Right (White)
PO158 57 2 Lefl {Red)

SEF885W
& —_— L N

ws NEIESTIE CONNECTOR” 2 | £

DISCONNECT 56,57 1 DISCONNEGT
56: Right bank
57: Left bank SEFG08U

Continuity should exist,
4. Check harmess continuity between ECM terminal or senscr
terminal and ground as follows.

0TC Terminals Bank

ECM ar sensor | Greund | (Harnass protector color)
P0139 56 or 2 Ground Right {White)
P0159 57 or 2 Ground Left (Red)

SEF884W

Continuity should not exist,
5. Also check harness for short to power.

1. Check harness continuity between terminal 3 and engine

ground.
1] DISCONNECT
A2 (B

& L)

- SEF699U

Continuity should exist.
2. Also check hamess for short to ground and shert to power,

OK or NG
0K [ GO TO 6.
NG > GO TO 5.

5 DETECT MALFUNCTIONING PART

Check the following.

« Joint connector

e Harness for open or short between rear heated oxygen sen-
sor and engine ground.

> Repair cpen cireuit or short ground or
short to power in harness or connec-
tors.

6 CHECK REAR HEATED OXYGEN SENSOR

Refer tc “Component Inspection”, EC-233.

CK or NG
OK » GOTO7.
NG > Check harness protector coior.

White; Right bank {-81)

Red; Left bank (-B2)

Replace corresponding rear heated
oXygen sensor.

7 CHECK SHIELD CIRCUIT

1. Turn ignition switch "OFF".
2. Remove joint connector.
3. Check the following.
» Continuity between joint connector terminal and ground
« Joint connector
{Refer to “HARNESS LAYOUT” in EL section.}
Continuity shoutd exist.
4, Also check harngss for short to ground and short to power.
5. Then reconnect joint connector.

OK or NG
OK > GC TO 4.
NG > Repair open circuit or short 10 ground

or short to power in harness or con-
nectors.

OK or NG
OK > GO TO 8.
NG > Repair open circuit or short to ground

or short to power in harness or con-
nectors.
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DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Diagnostic Procedure (Cont'd)

8 |CHECK INTERMITTENT INCIDENT €l

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115. [y

B  |INSPECTION END

Component Inspection ﬂ
NAECO454

hd s A a REAR HEATED OXYGEN SENSOR
_.B @j (§ With CONSULT S = =

[[_Ecm  ]ofconnecTor]| Cfg\\_H 1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

56
3 ]
a7 2) Stop vehicle with engine running. GL
10 i 3) Select “FUEL INJECTION” in “ACTIVE TEST” mode, and
¢ select “RR 02 SEN-B1 (-B2)” as the monitor item with CON-
[T
5 O SULT.
= — 4) Check “RR O2 SEN-B1 (-B2)" at idle speed when adjusting
“FUEL INJECTION” to +25%. AT

“RR 02 SEN-B1 (-B2)” should be above 0.56V at least once

A B pnL R when the “FUEL INJECTION” is +25%.
. E @E‘] (&) “RR 02 SEN-B1 (-B2)” should be befow 0.54V at least once TF
— when the “FUEL INJECTION” is ~25%.
[=ov_Plooweerar] 7N, & Without CONSULT

57

5 34 1) Start engine and drive vehicle at a speed of more than 70 km/h P
i - (43 MPH) for 2 consecutive minutes.
o s | 2} Stop vehicle with engine running. AX
l ! 3} Set voltmeter probes between ECM terminal 56 (right bank
©® O 1 sensor signal} or 57 (left bank sensor signal) and ECM termi-
] SEFga4u nal 32 {engine ground). : S
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 possible) SR
The voltage should be above 0.56V at least once during
this procedure. i}
If the voltage is above 0.56V at step 4, step 5 is not nec- ST
essary.
5) Keep vehicle at idling for 10 minutes, then check the voltage. =
Or check the veoltage when coasting from 80 km/h (50 MPH) It
in 3rd gear position (M/T), “D” position with “OD" OFF (A/T).
The voltage should be below 0.54V at least once during Efi
this procedure.
E?\i B {Reference data} ﬂ:ﬂzji‘\l
]
"' "_ } The veltage should be above 53,@
- | 0.56V at ieast one time.
w
EL
JThe voltage should be below
________________________________________________________________ 0.54Y at least one time. _
” A SEFQRIRB 1T

EC-233 419



DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Component Inspection (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 a hard surface
such as a concrete floor; use a new one.

420 EC-234



DTC P0140 (RIGHT BANK,

-B1), P0160 (LEFT BANK, -B2) REAR HEATED

OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Component Description

\i\\\\

; \\\\;\\\\ “V\“g 'l‘ ) \\‘\
ad I

I SL LS TSI TS i

—E-*\-.-__-Fm I

5

Zirconia tube

SEF327R

Specification data are reference values.

Component Description o
The rear heated oxygen sensor, 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 {eaner
conditions.

Under normal conditions the rear heated oxygen sensor is not used
for engine control operation.

CONSULT Reference Value in Data Monitor
Mode

NAECO456

MONITOR ITEM CONDITION SPECIFICATION
RR 02 SEN-B1
RR 02 SEN-B2 0 - 0.3V «— Approx, 0.6 - 1.0V

& Engine: After warming up
RR 02 MNTR-B1
RR 02 MNTR-B2

Rewving engine from idle up to
2,000 rpm

LEAN «—— RICH

ECM Terminals and Reference Value

NAFCO45T

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- |\ o
NAL ITEM CONDITION DATA {DC Voltage)
NO COLOR
56
(Right | LW
bank) | [Engine is running]
SR:rar heated axygen sen e Warm-up condition 0 - Approximately 1.0V
57 e Rewving engine from idle up to 2,000 rpm
(Left |W :
bank)
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 oo e longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the voltage is unusually
WV high during the various driving condition such as fuel-cut.
ov
SEF305U
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
PC140 e An excessively high voltage from the sensor is sent to e Harness or connectors
0b12 ECM. {The sensor circuit is open or shotted.)
(Right bank} o Rear heated oxygen sensof
PG160
0315
(Left bank)

EC-235

(WA,

EM

A
&

Fle

CL

BT

AT

F

‘i'§

B
=

EL

()
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DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

DTC Confirmation Procedure

DTC Confirmation Procedure
¥ MONITOR ¥ NoFalL [] CAUTION: NAEGD459
CMPS'RPM(REF) 2040rpm Always drive vehicle at a safe speed.
COOLAN TEMP/S 82°C NOTE:
giﬁ;ﬁ@%ﬂ%ﬁE gfmgc If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

(@ With CONSULT

1) Turn ignition switch “ON” and select “DATA MONITOR” mode
| RECORD with CONSULT.

SEFIE8VD) 2y Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

3} Stop vehicle with engine running.
4) Let engine idle for 1 minute.
5) Maintain the following conditions for at least 5 consecutive

seconds.,
CMPS-RPM (REF) 1,300 - 3,100 rpm (A/T)
1,500 - 3,600 rpm (M/T)
VHCL SPEED SE 64 - 130 km/h {40 - 80 MPH)
B/FUEL SCHDL 0.5 - 8.4 msec (A/T)
0.5 - 5.9 msec (M/T}
COOLAN TEMP/S 70 - 100°C (158 - 212°F)
Selector lever Suitable position

8) |If 1st trip DTC is detected, go to “Diagnostic Procedure”.

Overall Function Check

NAECO260

. & @@ @ Use this procedure to check the overall function of the rear heated
: oxygen sensor circuit. During this check, a 1st trip DTC might not
[_Ecm_[o]connecton]] . f(g\ y be confirmed.

5 57 $ Without CONSULT
Start engine and drive vehicle at a speed of more than 70 km/h

2_.~“?"'f‘ 1)
i /2:5 (43 MPH) for 2 consecutive minutes.
o % Stop vehicle with engine running.
56: Right bank 2) P 9 9 . .
5 o o Lott bank 3) Set voltmeter probes between ECM terminal 56 (right bank
= sensor signal) or 57 (left bank sensor signal) and engine
SEFg22U 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 possible)
The voltage should be below 2V during this procedure.

5) If NG, go to “Diagnostic Procedure”.
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DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Wiring Diagram

Wiring Diagram Gl
NAFCO461
RIGHT BANK
NAECO461501
IGNITION SWITCH - - ifl2)
ron s EC-RRO2RH-01
|
! FUSE  |Referto EL-POWER.
% 10A EJIFE?)CK EM
B - Delectable line for DTC
1 — Non-getectable line for DTC
37 I LG
BAW
B/W
=] EC
REAR HEATED
OXYGEN SENSOR RH
e
O = &I
PU/G LW B
i ©L
~X___B_A
| |
I | a7
| , 4]
| |
) I I
! I AT
: : JC%N:J.ECTOR
2
| i Ch -
| I L%'.I ‘
| I T
i i }
! ' I =
I I
| | .
BIW I I
[‘"l I I B2
e | |
B f : B 3 B
| o I | gU
k- 9 — ®
/G LW T 1 =
PU = = _
|_|_| I_l_l Fo5 F20 BlR
[i22] [56]
OSHRA O2SRR ECM
ECCS
ConTAcL ST
MODLLE)
Refer to last page (Fokdout page). BT
—
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DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Wiring Diagram (Cont’d)

LEFT BANK
NALCCO481502
IGNITICN SWITCH - -
ON or START EC-RRO2LH-01
|
: FUSE |Refer to EL-POWER.
10A |BLOCK
t/B) M  Deteciable line for DTC
1 wemeem - Non-tletectable line for DTC
S?Ul
B/wW
B/W
[a]
REAR HEATED
OXYGEN SENSOR LH
JOINT
CONNECTOR
BAW
M32 H
F23
B B
F20
Q2HRL Q25AL ECM
(ECCS
CONTROL
MODULE}

Refer to last page (Foldout page).

11]12]13]14]15-6]17]18]19]20] 21| 22] 23] 24

[ ]
1[2[s]a[5 = —=I6]7]8]2]0 =
M3) ﬂp KA NRE 2|2|2|2I2|

101|102 103 104 | 105] 1061167 § 108
wglnmo 2] |3 ndInspne
W7 e ney1a0] [12122tiza )1

O

MECO054C
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DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED

OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Diagnostic Procedure

Diagnostic Procedure

1 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws,

Engine ground ==t e

SEF031S

EC-239

NAECO982

R4
231
LG

Fle

CL

ME

TF

BB

A

DX

425
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DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Diagnhostic Procedure (Cont'd)

2 CHECK INPUT SIGNAL CIRCUIT

3 CHECK GROUND CIRCUIT

1. Disconnect corresponding rear heated oxygen sensor har-
ness connector and ECM harness connactor.

= VAN NS o
Rear heated oxygen sensorx

harness conneclor LH

\ Hear heated oxygen sensor

\ harness connectorr:‘H—(X:\
}J(/ SEF879W

2. Check harness continuity between ECM terminal and sen-
sor terminal as follows.

Rear HO2S

Rear HO2S harness
pretector celor

FO140 {-B1) Right bank: White
PO160 (-B2) Left bank: Red

SEF194WL
DTe Terminals Bank
ECM Sensor | {Harness protector color)
PD140 56 2 Hight (White)
PG160 57 ? Left (Red)
SEF886W
AT Ty
DISCONNEST 56 57 DISCONNECT
@) e .n
56: Right bank @
57: Left bank SEFBoU

Continuity should exist.
3. Check harness continuity between ECM terminal or sensor
terminal and ground as follows.

oTC Terminals Bank

ECM or sensor | Ground |{Harness protector color)
P0140 56 or 2 Ground Right (White)
PO160 57 or 2 Ground Left (Red)

SEFa87TW

Continuity should not exist.
4. Also check harness for short to power.

1. Chack hamness continuity between terminal 3 and engine

ground.
[ 1 DISCONNECT
AT [
A€

& L))

Centinuity should exist.
2. Also check harness for short to ground and short to power.

SEF699U

OK or NG
OK > GO TO 4.
NG > Repair open circuit or short to ground

or short to power in hamess or con-
nectors.

4 CHECK CONNECTORS FOR WATER

Check rear heated oxygen sensar connector and harness con-

nector for water.
Water should not exist.

OK or NG
OK p |GoTOS.
NG » Repair or replace harness or connec-
tors.

5 CHECK REAR HEATED OXYGEN SENSOR

Refer to “Component Inspection”, EC-241.

OK or NG
OK > GO TO 6.
NG > Check harness protector color.

White; Right bank (-B1)

Red; Left bank {-B2)

Replace corresponding rear heated
OXYQEN SEensor.

6 CHECK SHIELD CIRCUIT

1. Remove joint connector.
2. 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 hamess for short to ground and short to power.
Then reconnect joint connector.

OK or NG OK or NG

OK » (GOTO3 oK » |[GoTO7.

NG > Repair open circuit or short to ground NG » Repair open circuit or short to ground
or short to power in haress or con- or short to power in harness or con-
nectors. nectors

EC-240




DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Diagnostic Procedure (Cont'd)

7 CHECK INTERMITTENT INCIDENT

Refer to “TRCUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT", EC-115.

p |INSPECTION END

A€ 17

LB\,

[l ECM [0 CONNECTOH”
56

| !
@ —
- SEFg23l)
m CONNECT n
& E
ecm H‘CONNECTORH cf(sﬁ-H
57 \ ‘.;.3‘”‘ft
5
o &
| !
o o |
- SEF824U

Component Inspection

REAR HEATED OXYGEN SENSOR
With CONSULT

1) Start engine and drive vehicle at a speed of more than 70 krm/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 CON-
SULT.

Check “RR 02 SEN-B1 (-B2)" at idle speed when adjusting

“FUEL INJECTION” to +25%.
“RR 02 SEN-B1 (-B2)"” should be above 0.56V at least once

when the “FUEL INJECTION” is +25%.
“RR 02 SEN-B1 (-B2)" should be below 0.54V at least once
when the “FUEL INJECTION” is -25%.

& Without CONSULT

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 terminal 56 (right bank
sensor signal) or 57 (left bank senscr signal}) and engine
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 possible)
The voltage should be above 0.56V at least once during
this procedure.

If the voltage is above 0.56V at step 4, step 5 is not nec-
essary.

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 0.54V at least once during
this procedure.

NAECO463507

5)

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

‘)

{Reference data}

The voltage should be above
0.56V at least one time.

The voltage should be below
0.54V al least one time,

SEF989RB

NAECO453

DX

427



DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Component inspection (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 a hard surface
such as a concrete floor; use a new one.
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Description

Description I
SYSTEM DESCRIPTION

NAECOTTZ501
. (A
Sensor Input Signal to ECM ECI}/:OEmC Actuator "
Rear EM

heated
Camshaft position sensor Engine speed oxygen Rear haated oxygen sensor

sensor heaters LE
heater con- =

trol
The ECM performs ON/OFF control of the rear heated oxygen sensor heaters corresponding to the engine
speed.

=

OPERATION &
NAECOT12502
Engine speed rpm Rear heated oxygen sensor heaters
G
Above 3,200 OFF Gl
Below 3,200 ON
M
CONSULT Reference Value in Data Monitor
o Mode wecors (AT
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION TE
e Ignition switch: ON (Engine stopped)
ine i - OFF
AR 02 HTR-B1 e Engine is running above 3,200 rpm. -
RR 02 HTR-B2 » Engine is running below 3,200 rpm after driving for 2 minutes at a ON P
speed of 70 km/h (43 MPH) or more.
. _ UK
ECM Terminals and Reference Value econ A
Specification data are reference values and are measured between each terminal and 32 (ECM ground).
g_
TERMI- | e SU
NAL - ITEM CONDITION DATA (DC Voltage)
NO COLOR
120 [Ignition switch “ON"]
. e Engine stopped BATTERY VOLTAGE
{(Right |R/B =
bank) [Engine is running] {11 - 14V) S
Rear heated oxygen sen- | ® Engine speed is above 3,200 rpm
123 sor heater [Engine is running] as
e Engine speed is below 3,200 rpm . i
E)I;e::() RIY e After driving for 2 minutes at a speed of 70 km/h Approximately 0.4V
(43 MPH) or more .
BT
On Board Diagnosis Logic o
)
DTC No. Malfuncticn is detected whan .. Check Items (Possible Cause) A
PO141 e The current amparage in the rear heated oxygen sensor | e Hamess or connectors
0802 heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is 3G
(Right bank) {An impreper voltage drop signal is sent to ECM through open or shorted.)
_PmT_ the rear heated oxygen sensor heater.) e Hear heated oxygen sensor heater
1002 EL
(Left bank)
DX
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED

OXYGEN SENSOR HEATER

DTC Confirmation Procedure

¥ MONITOR ¥ NOFALL [ ]
CMPSRPM(REF) 750 rpm
RECORD
SEF357vC

DTC Confirmation Procedure

NAECOT1E

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignitton switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is between 10.5V and 16V at idle.

() With CONSULT

1)

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

2) Start engine.

3) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

4) Stop vehicle and let engine idle for at least 6 seconds.

5) |If 1st trip DTC is detected, go to “Diagnostic Procedure”.

&) With GST

1) Start engine.

2) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

3) Stop vehicle and let engine idle for at least 6 seconds.

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

5) Start engine.

6) Drive vehicle at a speed of more than 70 km/h (43 MPH}) for 2
consecutive minutes.

7} Stop vehicle and let engine idle for at least 6 seconds.

8) Select “MODE 3” with GST.

9) If DTC is detected, go to “Diagnostic Procedure”.

& No Tools

1) Start engine.

2) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

3) Stop vehicle and let engine idle for at least 6 seconds.

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

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

6) |If 1sttrip DTC is detected, go to “Diagnostic Procedure”.

e When using GST, “DTC Confirmation Procedure” should

be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode IlI) because GST cannot dis-
play MODE 7 (1st trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
ll) is recommended.

EC-244



DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Wiring Diagram

Wiring Diagram &l
NAECOIT
RIGHT BANK
) NAECO117501
IGNITION SWITCH - -R- A&
ON or START . EC RO2H R-01
|
! FUSE |Referto EL-POWER.
10A |BLOCK EM
(J/B) I : Detectable line for DTC
i m——— : Non-detectable line for DTC

LG

EC
REAR HEATED

OXYGEN SENSOR RH

= Fe
B
~ GL
P 7
I
I
: (I
|
| .
I AT
' CONNECTOR
I _Eg
| Eh
I 2 ?F
| Ll_
I B
l 4
I Fo
I
II . FARNYY
I I I__I A
I
' B B B
' | 815
- ‘ ® i
- 4
Lw = = _
I_l_l [_l_l F25 F20 B
22 [56]
O2HRR  O2SRR FE%% .
CONTROL 8T
MODULE)
RS
Reter to last page {Foldout page). gﬂ_j"
1B == A
11{12013[14]15]16]17]15]19]z0
o1 [10e [1ea[ voa] [ies]vee faor =1
LCARELE RILR RV AAREEY R
w7 me[ne] ]| [rer]iefizs]e
(B4
MECO51C
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Wiring Diagram (Cont'd)

LEFT BANK
NAECO117502
IGNITICN SWITCH -RO2H-L-01
ON or START EC-RO 0
] |
1 FUSE  |Referto EL-POWER.
10A |BLOCK
(B} ma  Cetectable line for DTC
1 — - Non-detectable ling for DTG
o

B/W

REAR HEATED
OXYGEN SENSOR LH

L — — — ]

- — ]

JOINT
CONNECTOR

o

o—m:l—o—w

|||-— I_m
||]——w

[ o — =]

|_I_IF'UJ,R '_J_‘W F2& F20
[1z3] I 57 |
02HRL  O25AL ECM

{ECCS

CONTRCL

MODULE}

Refer to last page (Foldout page).

]
12345-()-&7:3910.- =
Mﬁz %E" GF?( HHENNNNE 2|2|2|2|2|

11|12]13]14}1s]16]17] 18] 19]zcl21]22]23 24

1102 | 103]104] | 105|106 | 107 | 108
09 o ghe| r3frd nsgiie
e g | najiae) |121{12 g2 (124

MECO55C
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Diagnostic Procedure

Diagnostic Procedure

NAECO118

1 CHECK POWER SUPPLY

3 CHECK GROUND CIRCUIT

1. Tum ignition switch “QFF".
2. Disconnect corresponding rear heated oxygen sensor har-
ness connector.

be=="= LW AN RN 74| -t
Rear heated oxygen sensors

-
i~
N\ harness connector RH
i W

3. Turn ignition switch “ON".
4. Check voltage between terminal 4 and ground.

SEF87oW

Rear HO2S

Rear HO2S harness
protector color

P0141 (-B1) Right bank: White
P0O161 (-B2) Left bank: Red

B A&
@ @) ﬂ

Voltage: Battery voltage
OK or NG

SEF194W.J

SEF700U

1. Turn ignition switch “OFF",

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal and sen-
sor terminal as follows.

oTC Terminals Bank
ECM Sensor | (Harness protector color)
PO141 122 1 Right (White]
PO161 123 ] Left {Red)
SEF888W
T [
== [
DISCONNECT |1 22,1 23. DISCONNECT
&
122: Right pank J
123 Left bank SEF701U

Continuity should exist.

4, Also check harness for short to ground and short to power.
OK or NG

OK » GO TO 4.

NG > Repair open circuit or short to ground

or short to power in harness or con-
nectors.

4 CHECK REAR HEATED OXYGEN SENSOR

HEATER
Refer to "COMPCNENT INSPECTION" EC-248.
OK or NG
oK » GO TO 5.
NG » Check harness protector color.

White; Right bank (-B1)
Red; Left bank (-B2)
Replace rear heated oxygen sensor

OK » GO TO 3.

5 CHECK INTERMITTENT INCIDENT

NG » |GoTO2

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.

» INSPECTION END

2 DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors F23, M32

¢ Hamess connector M10

e 10A fuse

e Harness for open or short between rear heated oxygen sen-
sor and fuse

> Repair harness or connectors.

EC-247
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Component Inspection

&8 .
4 57—
e o
ks
TS. 2] 1 ol —
DISEOMMECT N4 3 ——
e S
Al -~
p——_—— 0 | |
DISCONNECT a3

&

SEF1168

Component Inspection
REAR HEATED OXYGEN SENSOR HEATER

Check the following.
1. Check resistance between terminals 4 and 1.
Resistance: 2.3 - 4.3Q at 25°C (77°F)

2. Check continuity.

NAECQITS

NAECO119567T

Terminal No. Continuity
2and 1,3, 4

. No
3and1, 2, 4

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.
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DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

On Board Diagnosis Logic

D

On Board Diagnosis Logic Napcorso

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios. 4
In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.), the
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic). EM

Sensor Input Signal to ECM ECI':?Ofr:mc— Actuator
G
Density of cxygen in exhaust gas Fuel injec- .
Front heated oxygen sensors (Mixture ratio feedback signal} tion control Injectors
DTC No. Malfunction is detected when ... Check ltems (Possible Cause}
PO » Fuel injection system does not operate properiy. ¢ Intake air leaks EE
0115 e The amount of mixture ratic compensation is too farge. e Front heated oxygen sensor
{Right bank} {The mixture ratio is too lean.) * |njectors
—_— e Exhaust gas leaks GL
PO174 e Incorrect fuel pressure
((351be 9 e Lack of fuel
1) Arn i
» Mass air flow sensor MT
AT
DTC Confirmation Procedure
B ACTIVETEST IR |:| . NAEGO151
SELF-LEARN B1:100% NOTE: . . , TE
CONTROL B2 : 100% If “DTC Conf!rmgpon Prpcedure” has been _prewously conducted, '
zzz=zzzzzz MONITOR zzzzz272z: always turn ignition switch “OFF” and wait at least 5 seconds
CMP3=RPM(REF) orpm before conducting the next test. on
COOLAN TEMP/S a3°c : [
FR O2 SEN-B1 .01V With CONSULT
FR 02 SEN-B2 C.01vV 1) Start engine and warm it up to normal operating temperature.
APy m biodes 2} Turn ignition switch “OFF” and wait at least 5 seconds. AX
CLEAR 3} Turn ignition switch “ON” and select “SELF-LEARN CON-
TROL” in “ACTIVE TEST” mode with CONSULT. S
SERTITW 4) Clear the self-learning control coefficient by touching “CLEAR”. &%
5) Select "DATA MONITOR™ mode with CONSULT.
6) Start engine again and let it idle for at least 10 minutes. BR
The 1st trip DTC P0171 or P0O174 should be detected at this
stage, if a malfunction exists. If so, go to "Diagnostic
Procedure”, EC-253. AT
7) If it is difficult to start engine at step 6, the fuel injection sys-
tem has a malfunction, too. .
8) Crank engine while depressing accelerator pedal. If engine RS
starts, go to “Diagnostic Procedure”, EC-253. If engine does
not start, check exhaust and intake air leak visually. BT
5 |}

& With GST
1) Start engine and warm it up to normal operating temperature. [
2) Turn ignition switch “OFF” and wait at least 5 seconds.

3) Disconnect mass air flow sensor harness connector. Then se
restart and run engine for at least 5 seconds at idle speed. 7

4) Stop engine and reconnect mass air ffow sensor harmess con-

@ T sensor harness nector. =
\\ sannector 5) Select “MODE 7" with GST. Make sure 1st trip DTC P0100 is
] detected.

6) Select “MODE 4" with GST and erase the 1st trip DTC P0100. [DX
SEF746U1  7)  Start engine again and let it idle for at least 10 minutes.
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DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

DTC Confirmation Procedure (Cont'd)

8)

9)

10)

Select “MODE 7" with GST. The 1st trip DTC P0171 or P0174
should be detected at this stage, if a malfunction exists. If so,
go to “Diagnostic Procedure”, EC-253.

If it is difficult to start engine at step 8, the fuel injection sys-
tem has a malfunction.

Crank engine while depressing accelerator pedal. f engine
starts, go to “Diagnostic Procedure”, EC-253. if engine does
not start, check exhaust and intake air leak visually..

& Without CONSULT

1)
2)
3)
4)

5)
6)

10)

11)

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF" and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector. Then
restart and run engine for at least 5 seconds at idle speed.
Stop engine and reconnect mass air flow sensor harness con-
hector.

Turn ignition switch “ON”.

Perform Diagnostic Test Mode |l {Self-diagnostic results) with
ECM. Make sure 1st trip DTC 0102 is detected.

Erase the 1st trip DTC 0102 by changing from Diagnostic Test
Mode It to Diagnostic Test Mode I. Refer to “HOW TO ERASE
EMISSION-RELATED DIAGNOSTIC INFORMATION”, EC-55.
Perform Diagnostic Test Mode |l {Self-diagnostic results) with
ECM. Make sure DTC 0505 is detected.

Start engine again and let it idle for at least 10 minutes.

The 1st trip DTC 0115 should be detected at this stage, if a
malfunction exists.

If it is difficult to start engine at step 9, the fuel injection sys-
temn alsc has a malfunction. If so, go to “Diagnostic Procedure”,
EC-253.

Crank engine while depressing accelerator pedal. If engine
starts, go to “Diagnostic Procedure”, EC-253. If engine does
not start, check exhaust and intake air leak visually.

EC-250



DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

Wiring Diagram

Wiring Diagram I
RIGHT BANK
NAFCO152807
A
BATTERY IGNITION SWiTGH EC-FUELRH-01 W&
| |
) ] FUSE Reter to EL-POWER. /
? % 104 [BLOCK ER
754 104 1 m—: Detectable fine for DTC .
L32U_| — - Non-detectable line for DTC LG
| | | |
WiR RAW B/W
BAW
WiR AW I_'_l FE
[ e
ECCS
é 6” 6” RELAY L I CL
T2 . |L?J| ® ® i
3 I ﬁ I_.—]
[3] y
LB WwiL I FRONT HEATED T
W/R WA WiR OXYGEN SENSOR RH
=11 Ir211 2]
INJECTOR INJECTOR ngector L] L2ff AT
NO. 1 NO. 3 NO. 5 JOINT
B W PU W CONNECTOR
(E) 1 1 1 1= F21
_____ [1] L] |Lid ~F- TE
W YiR WIG | I
La W/R | I r[lz—]
i | =
] 3
L/ W/R WiR W Y/R WIG | i A
I—l—l . Fio1 ] .
=7 - €. .
@ F22 |_|_|‘ L._l' -LI‘I : |
L/B W/R WiR W YIR WG t |
. I 5
| ! B B B
R ‘
1 e BR
— _L !
LB W Y/R WG PU W = =
[4] [10z] [104] [106] B ES ST
SSOFF INJ INJ iNJ D2HFR O25FR
#1 43 #5 EcM
m__rz-] Refer to last page {Faldout paga). @T
M), (ED
1[213][4]5 517 [B]a[10 A= NBEH 517 M)
11 [12{13]14]15]6{17]18]19]20[21 |22 |23]24 M32) s Ts 11]12]13]14]15 16@ 3ls
W GY BR GY HZ\\
2
clelsIye <2
\slsl7]8/ ' NN OEARAAA ' :
GY B L B B8 B &
woi[rc2 Jreafroa] [105v08] w0z Tros 242 44J45]se]47] [64]65]ce EL
18] 4a]50]51]52]53]es]6s [70] 71 :
108110 1l32
[ 2| [nafnafss]ne 3 TeTaTa T aTesTe
7|z e [ren] [rarf1ez]raa | e 2143} Tsolscfsifszfes] [r7lrals] El
10X
MECE83C
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DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

Wiring Diagram (Cont'd)

LEFT BANK NAECO 152502
IGNITION SWITCH - -
BATTERY OnON ST EC-FUELLH-01
| T—
) . i FUSE  |Refer to EL-POWER.
1 % 10A BIFBO)CK
- . Detectable line for DTC
7.5 10A :
Siy e | Non-detectable line for DTC
T T
W/R RAW B
| BN
WiR RAW [_l_l
[l =1
1] [51]
é P} & |Eccs Bw
|] H RELAY |
ol ¢ l
N JIER| ® ¢ B/W
L/B WiL I l =]
wo 'y O
[2] [21] [2]
INJECTOR INJECTOR INJECTOR T3 [ (2]
NO. 2 NO. 4 NO. 6 = e Jomr
LB wiL Fio4 PUW W
e -2- ) O] O] ] 1~ &
] = e 5 -}
LB WiR ¥ Wil wiB | ! D:j
I [ ]
4 L L]
| | B
| i
LB WiR W/R Y WL W/B I |
Moz M33 I I
B2 520 a2 0205 N
(F23) 22 (Fs) (F)
UB WiR WIR Y WiL W/B : : l—l
| I
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DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure

Diagnostic Procedure &

NAECOTSS

1 CHECK EXHAUST AIR LEAK 4 CHECK FRONT HEATED OXYGEN SENSOR

: IRCUIT-I
1. Start engine and run it at idle. CIRCUIT-I
2. Listen for an exhaust air leak before three way catalyst. 1. Check harness continuity between ECM terminal and sen-

sor terminal as follows. =)
OTC Terminals Bank
ECM Senscor | (Harness protector color)
P0i71 50 ? Right (Black) e
Po174 51 2 Left (Blue) it
SEFg8IW
B = o [E
| _ecm  [ofconnecTor] 2 s,
DISCONNECT \ 50'51 r i DISCONRECT |5‘|5

€ = €
SEF09SP C-[_.@ N ..n Gl

OK or NG =
0K > GO TO 2. 50: Right bank
51: Left bank C—
NG P | Repair or replace. sereaew | [
Continuity should exist.
2. Check harness continuity hetween ECM terminal or sensor
2 CHECK FOR INTAKE AIR LEAK terminal and ground as follows. /ff
Listen for an intake air leak after the mass air flow sensor. DTC =am DrTz’eT‘;’:ﬁrs Grouna | (Harmess Efg‘gcmr colon)
OK or NG PC171 50 or 2 Ground Right (Black) TE
PO174 51 or 2 CGround Left (Blue)
OK | GO TO 3.
- SEFRGOW
NG > Repair or replace. Continuity should not exist. [5;@,
3. Also check hamess for short to power. g
3 CHECK FRONT HEATED OXYGEN SENSOR OK or NG
CIRCUIT-| OK » |GOTOS5
1. TL_’m ignition switch “O'_:F"' NG | Repair open circuit or short to ground
2. Disconnect corresponding front heated oxygen sensor har- or short to power in harness ar con- i,
ness connector. nectors. e
3. Disconnect ECM harness connector,
» GO TO 4. i
5 |CHECK FUEL PRESSURE B
1. Release fuel pressure to zero.
Refer to EC-31. 3
2. Instali fuel pressure gauge and check fuel pressure. =
At idling:
When fuel pressure regulator valve vacuum hose o
is connected. RIS

235 kPa (2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve vacuum hose

is disconnected. =
294 kPa (3.0 kg/cm?, 43 psi) =
OK or NG
OK » |coTO7. A
NG p |GOTOG.
=i
[l
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DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure (Cont'd)

6 DETECT MALFUNCTIONING PART

8 CHECK FUNCTION OF INJECTORS

Check the following.

e Fuel pump and circuit (Refer to EC-459.)

e Fuel pressure regulator (Refer to EC-32.)

» Fuel lines (Refer to "ENGINE MAINTENANCE” in MA sec-
tion.)

» Fuel fiiter for clogging

» Repair or replace.

7 CHECK MASS AIR FLOW SENSOR

With CONSULT

1. Install all parts remeoved,

2. Check "MASS AIR FLOW" in “DATA MCNITOR™ mode with
CONSULT.
3.3 - 4.8 gm/sec: at idling
12.0 - 14.9 g-m/sec: at 2,500 rpm

With GST

1. tnstall all parts removed.

2. Check "MASS AIR FLOW” in MODE 1 with GST.
3.3 - 4.8 g-m/sec: at idling
12,0 - 14.9 g-m/sec: at 2,500 rpm

() with CONSULT

1. Start engine.

2. Perform “POWER BALANCE" in “ACTIVE TEST” mode with
CONSULT.

HAacTiveTESTE [
* % % POWER BALANCE * % %

===zz=zzz: MONITOR szo=cozzs:
CMPSsRPM(REF) 737rpm
MAS AIR/FL SE 1.20v
IACV-AACN 26%

Bl 2](3]4] rebr

[5)Le )Ll smar
SEF389Y

3. Make sure that each circuit produces a momentary engine
speed drop.

&, No Tools

1. Install all parts removed.

2. Check voltage between ECM terminal 54 and ground.
1.0 - 1.7V: at idling
1.7 - 2,3V: at 2,500 rpm

OK or NG
OK > GO TO 8.
NG » Check connectors for rusted terminals

or loose connections in the mass air
flow sensor circuit or engine grounds.
Refer to EC-122.

@ Without CONSULT
1. Start engine.
2. Listen to each injector operating sound.

Suitable tool

MEC703B
Clicking noise should be heard.
OK or NG
OK > GO TOO9.
NG » Parform trouble diagnosis for
“INJECTORS", EC-450.

EC-254




DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure (Cont'd}

9 CHECK INJECTCR @
1. Confirm that the engine is cooled down and there are no
fire hazards near the vehicle. R4
2. Turn ignition switch “OFF". v
3. Disconnect injector harness connectors on left bank (for
DTC PO171), right bank (for DTC P0174). =n
4. Remove injector gaflery assembly. Refer to EC-32. ER
Keep fuel hose and all injectors connected to injector gal-
lery.
The injector harness connectars on right bank (for DTC LG
P0O171}, left bank (for DTC P0174) should remain con-
nected.
5. Disconnect all ignition coil harmess connectors.
6. Prepare pans or saucers under each injector.
7. Crank engine for about 3 seconds. Make sure that fuel
sprays out from injectors.
RE
GL
T
AT
SEF595Q)
Fuel should be sprayed evenly for each injector. TF
OK or NG
0K p |GOTO 10 PR
NG > Replace injectors from which fuel does
nol spray out. Always replace O-ring .
with new ones. JEYS
10 CHECK INTERMITTENT INCIDENT g@
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.
BR
> INSPECTION END
§T
RS
BT
A
§C
EL
1EX
441
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DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION

On Board Diagnosis Logic

SYSTEM FUNCTION (RICH SIDE)

On Board Diagnosis Logic

NAECD154

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

Sensor Input Signal to ECM ECI;jilofr:mC' Actuator
Density of oxygen in exhaust gas Fuel injec- .
Frent heated o . . . .
aled oxygen sensors (Mixture ratic feedback signal) tion control Injectors

DTC No. Malfunction is detected when ... Check Items {Possible Cause)
PO172 e Fuel injection system does not operate properly. e Front heated oxygen sensor
0114 e The amount of mixture ratio compensation is too large. | e Injectors
{Right bank) (The mixture ratio is too rich.} s Exhaust gas leaks

e [ncorrect fuel pressure

P0175 e Mass air flow sensor
0209
{Left bank)

s
Mass air flow
t sensor harness

connector
[

SEF746U

DTC Confirmation Procedure

NAECOT185

If “DTC Confirmation Procedure” has been previcusly conducted,
always turn ignition switch “OFF” and wait at least 5 seconds

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF” and wait at least 5 seconds.

Turn ignition switch “ON” and select “SELF-LEARN CON-
TROL” in “ACTIVE TEST" mode with CONSULT.

Clear the self-learning control coefficient by touching “CLEAR”.
Select “DATA MONITOR” mode with CONSULT.

Start engine again and let it idle for at least 10 minutes.

The 1st trip DTC P0172, PO175 should be detected at this
stage, if a malfunction exists. If so, go to “Diagnostic

If it is difficult to start engine at step 6, the fuel injection sys-
tem has a malfunction, too. :
Crank engine while depressing accelerator pedal.

If engine starts, go to “Diagnostic Procedure”, EC-260. If
engine does not start, remove ignition plugs and check for
fouling, etc.

4
BAacTveTESTI [ NOTE:
SELF-LEARN B1:100% ;
CONTROL B2 100%
zzzzzzezzz MONITOR zzzzz==-==
CMPSsRPM(REF) Orpm before conducting the next test.
COOLAN TEMP/S 93°C = W
FR O2 SEN-B1 0.01V (&) With CONSULT
FR O2 SEN-B2 0.01v 1)
A/F ALPHA-B1 100% 5
A/F ALPHA-B2 ] 100% 3)
CLEAR )
SEF7T17W 4)
5)
6)
Procedure”, EC-260.
7)
8)

@ With GST

1)
2)
3)

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector. Then
restart and run engine for at least 5 seconds at idle speed.
Stop engine and reconnect mass air flow sensor harness con-
nector.

Select “MODE 7” with GST. Make sure 1st trip DTC FP0O100 is
detected.

Select “MODE 4" with GST and erase the 1st trip DTC P0O100.
Start engine again and let it idle for at least 10 minutes.

EC-256



DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (RICH SIDE)

DTC Confirmation Procedure (Cont'd)

8)

9

10)

Select “MODE 7” with GST. The 1st trip DTC P0172 or PO175
should be detected at this stage, if a malfunction exists. If so,
go to “Diagnostic Procedure”, EC-260.

If it is difficult to start engine at step 8, the fuel injection sys-
tem has a malfunction.

Crank engine while depressing accelerator pedal.

If engine starts, go to “Diagnostic Procedure”, EC-260. If
engine does not start, check exhaust and intake air leak visu-
ally.

# Without CONSULT

1)
2)
3)

4)
5)

6)

9)

10)

Disconnect mass air flow sensor harness connector.

Start engine and run it for at least 5 seconds at idle speed.
Stop engine and reconnect mass air flow sensor harness con-
nector.

Turn ignition switch “ON”.

Perform Diagnostic Test Mode Il {Self-diagnostic results) with
ECM. Make sure 1st trip DTC 0102 is detected.

Erase the 1st trip DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |. Refer to “HOW TO ERASE
EMISSION-RELATED DIAGNOSTIC INFORMATION”, EC-55.
Perform Diagnostic Test Mode I (Self-diagnostic results) with
ECM. Make sure DTC 0505 is detected.

Stant engine again and let it idle for at least 10 minutes.

The 1st trip DTC 0114 or 0209 should be detected at this
stage, if a malfunction exists. If so, go to “Diagnostic
Procedure”, EC-260,

If it is difficult to start engine at step 8, the fuel injection sys-
tem also has a malfunction.

Crank engine while depressing accelerator pedal.

If engine starts, go to “Diagnostic Procedure®, EC-260. If
engine does not start, remove ignition plugs and check for
fouling, etc.

EC-257
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DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (RICH SIDE)

Wiring Diagram

Wiring Diagram

NAFCO156
RIGHT BANK
MNAECTTIS8501
IGNITION SWITCH - -
BAT;EHY A ON SWITC EC-FUELRH-01
I
9 ‘ ! FUSE Refer to EL-POWER.
% 104 {BLOC
=
g % 37'U @D = : Detectable fine for DTC
4 I_I_, — - Non-detectable tine for DTC
| |
WwWiR RAN B/W
B/W
WiR RAW
/KN =1 o
& &n 1ECcCs 1
[l I] RELAY
ol o ° —. o
T T [3]
LB WiL I FRONT HEATED
W/R W/R OXYGEN SENSOR RH
[2] 2]
INJEGTOR INJECTOR mNgecTor L] (L2
NO. 1 NO. 3 NO. 5 JOINT

L/B = W/L I_I F107 PU :N.‘ CONNECTOR
FL}-'rH - ---- 1 R L (Fz1)

1 LYTE] %v’e_l

(]} W/R '[Z

£

X —
o)
{l
1
.,_____.________.__,_\.
L
- @=r
m
II’——UJ]

=<

B

=
——_———————

.F23 F22 ‘a F5
B - W/R W/R - G -
LB WiG PU w o =)
Tl {od]! [[ee]! EEL
SSOFF INJ INJ Q2HFR Q2SFR
#3 #5 ECM

m_m Reler to |last page (Foldout page).
ma ™D . ED
12345<>678910M32;23|:I4567 g —

BR GY
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DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION

SYSTEM FUNCTION (RICH SIDE)

Wiring Diagram (Cont'd)

LEFT BANK
MNAECOT56802
BATTERY IGNITION SWITCH EC-FUELLH-01
| I
@ . ! FUSE  [Rsfer fo EL-POWER.
I % 10A E}#E%CK
% LA 1 m : Detectable line for DTC
. E lﬂl —  Non-detectable line for DTC
| | |
WiR RAW BiW
BAW
W/R RW 132
[l =1 F23
ECGS
é” 6[' RELAY I
ol 9 |
A ILs) ® @ BW
v: Wit I I =]
oW W B o
2] [2] [z]
INJECTOR INJECTOR INJECTOR
NO. 2 NO. 4 NO. & |_|1T|_| ngTl_l JOINT
LB wiL F106 F108 PUW W CONNECTOR
b [ L L) . &
16k |_._| Iﬁ_ _.:
UB W/R Y W/L W/B ’ | ﬁ -—I
| |
' V1 ()
] :
2 F101 F100 | |
;] D 8- Ak
Fo3 Fo2 F6 F5
2] & W/R €2 wiR Y () Wik = WiB : : r'l
I I : : B B B
el o
1e
r 4
LB Y Wit W/B PUW W é é
[«]l [[ies]l [l [m@l [ G
SSOFF 1N iNd 1NJ O2HFL  O2SFL
#2 #4 #5 ECM
Refer to last page (Foldout page).
12 (CIDY
2[3[4]5 6l7[8]9]w0 T[2]3]==[4]5]5]7 5[7 10
H{12[13f45] 161 7]18]10}20[21 |22 23] 24 @\‘32) 8| o]10{11]12]13]14]15] 18] 3]s

a
5

[l
2|2|2|2|2| (12X Fe) | Fios) . (Fios
L B B B
| L

il
108
17

1035
m

AP HS.
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DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION

Diagnostic Procedure

SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure

NAECO157

1 CHECK EXHAUST AIR LEAK

1. Sfart engine and run it at idle.
2. Listen for an exhaust air leak before thres way catalyst,

4 CHECK FRONT HEATED OXYGEN SENSOR
CIRCUIT-II

SEF099P
OK or NG
OK » GO TO 2.
NG > Repair or replace.

2 CHECK FOR INTAKE AIR LEAK

1. Check harness continuity between ECM terminal and sen-
sor terminai as follows.

bTe Terminals Ban
ECM Sensor | (Harness protector color)
PO172 50 2 Right {Black)
PO175 51 2 Left (Blue)
SEFBIIW

50,51
\ﬂ—i

I =0

51: Left bank

DISCONNECT

€

DISCONNECT

W |[_EcmM ’E‘CONNECTOEI CiJ‘TD)

SEF632W
Continuity should exist.
2. Check hamess continuity between ECM terminal or sensor
terminal and ground as follows,

Listen for an intake air leak after the mass air flow sensor.

OK or NG
OK » GO TO 3.
NG » Repair or replace.

3 CHECK FRONT HEATED OXYGEN SENSOR
CIRCUIT-I

oTC Terminals Bank
ECM or sensar | Ground | (Harness protector color)
PO172 50 or 2 Ground Right (Black)
P0O175 51 or 2 Ground Left (Blue)
SEFge2wW

Continuity should not exist.
3. Also check hamess for short to power.

1. Turn ignition switch “OFF",

2. Disconnect corresponding front heated oxygen sensor har-
ness connector.

3. Disconnect ECM harness connector.

OK or NG
OK > GO TO 5.
NG » Repair open circuit or short to ground

or short to power in harness or con-
nectors.

p |GOTO4.

5 CHECK FUEL PRESSURE

1. Release fuel pressure to zero.
Refer to EC-31.
2. Install fuel pressure gauge and check fuel pressure.
At idling:
When fuel pressure regulator valve vacuum hose
is connected.
235 kPa (2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve vacuum hose
is disconnected.
294 kPa (3.0 kg/cm?, 43 psi)

OK or NG
OK > GOTO7.
NG > GO TO 6.

6 DETECT MALFUNCTIONING PART

Check the foltowing.
o Fuel pump and circuit (Refer to EC-459.)
e Fusl pressure regulator (Refer to EC-32.)

» Repair or replace.

EC-260



DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure {(Cont'd)}

7 CHECK MASS AIR FLOW SENSOR 8 CHECK FUNCTION OF INJECTORS @l
(8; With CONSULT (B) with CONSULT
1. Install all parts removed. 1. Start engina. A,
2. Check "MASS AIR FLOW” in “DATA MONITOR" mode with 2. Perform “POWER BALANCE” in “ACTIVE TEST” mode with
CONSULT. CONSULT.
3.3 - 4.8 g-m/sec: at idling —_
12.0 - 14.9 g-m/sec: at 2,500 rpm B ACTIVETEST B O ELW
- * % % POWER BALANCE * % %
@ Wwith GST ===zzz==== MONITOR zz=z==zz==: LE
1. Install all parts remaved. CMPSsRPM(REF) 737rpm o
2. Check “MASS AIR FLOW” in MODE 1 with GST. MAS AIR/FL SE 1,20V
3.3 - 4.8 g-mfsec: at idling IACV-AACH 26%
12.0 - 14.9 g-m/sec: at 2,500 rpm
@) No Tools I_|2 l_]3 TEST
1. Install all parts removed. l 5 ” 6 “ ” I START FE
2. Check voltage between ECM terminal 54 and ground.
1.0 - 1.7V: at idling o SEF3sgv
1.7 - 2.3V: at 2,500 rpm 3. Make sure that each circuit produces a momentary engine ol
speed drop. =
OK or NG -
Without CONSULT
OK » GO TO 8. 1. Start engine. T
NG > Check connectors for rusted terminals 2. Listen 1o each injector operafing sound.
or Inose connections in the mass air
flow sensor circuit or engine grounds. A ] , Q A
Refer to EC-122. iy ! ~
- @ e SN2
At idle Click
» =
C/;,. ” TE
20
=& Suitable tool PD
/1 Qliek
Cry, A AX
MEC7038
Cficking noise should be heard.
OK or NG )
OK > GO TO 9.
NG > Perform trouble diagnosis for BR
“INJECTORS", EC-450.
9 CHECK INJECTOR 8T
1. Remove injector assembly. Refer to EC-32.
Keep fuel hose and all injectors connected to injector gal- E;%
lery. h
2. Confirm that the engine is cooled down and there are no
fire hazards near the vehicle.
3. Disconnect injector harmess connectors left bank (for DTC ESD
P0172), right bank (for P0175}.
The injector hamess connectors on right bank (for P0172),
left bank (for PO175) should remain connected. ]2
4, Disconnect all ignition coil harness connectors. i
5. Prepare pans or saucers under each injectors,
6. Crank engine for about 3 seconds. A
Make sure fuel does not drip from injector. §C
OK or NG
OK b [GOTO10. EL
NG > Replace the injectors from which fuel is
dripping. Always replace O-ring with .
new one. [DX
EC-261 447



DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure (Cont'd)

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNCSIS FOR INTERMITTENT
INCIDENT”, EC-115.

> INSPECTION END

EC-262



DTC P0180 TANK FUEL TEMPERATURE SENSOR

Component Description

Rear seat access Component Description oo G

\ 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 (1A
temperature input. The sensor uses a thermistor which is sensitive
to the change in temperature. The electrical resistance of the ther- 50
mistor decreases as temperature increases. =l

i Fuel tank gauge unit \\ G

r\ _‘J harness connector
SEF751U
oot <Reference data>
1 i o
§Z Fluid tempcerature C Voltage* {V) Resistance (kQ) =
ol {°F) Pl=
S Acceptable
g 20 (68) 3.5 23.27
5 10} .
2 o8f 50 (122) 2.2 0.79 - 0.90 Gl
g 0.4}
¢ 02 *: These data are reference values and are measured between ECM terminal 60
0‘1 F (Tank fuel temperature sensor) and ECM terminal 32 (ECM ground). T
" 20 0 20 40 60 80 100 =+
-4} (32) {68) (104)(140) 176) (212)
Temparaiure °C (°
SEFD12P) AT
L3 - L] Uu_‘!
On Board Diagnosis Logic
NAECO18Y
DTC No. Malfunction is detected when ... Check items (Possicle Cause) TE
P0O180 e An excessively high or low voltage is sent to ECM, ¢ Hamess or connectors
0402 » Raticnally incorrect voltage is sent to ECM, compared {The sensor circuit is open or shorted.) EB
with the veltage signals from engine ceolant temperature | e Tank fuel temperature sensor
sensor and intake air temperature sensor.
A
SU
DTC Confirmation Procedure .
1
NOTE: B
It “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test. 8T
RS
BT
{@ With CONSULT ‘
% MONITOR % NoFaL [] 1) Turn ignition switch “ON”. (A
CMPS*RPM{REF) orpm 2) Select “DATA MONITOR” mode with CONSULT.
COOLAN TEMP/S 30°C 3) Wait at least 10 seconds. SE
INT/A TEMP/S 28°C If the result is NG, go to “Diagnostic Procedure”, EC-266. =

If the result is OK, go to following step.

4) Check “COOLAN TEMP/S” value.
If “COOLAN TEMP/S” is less than 60°C (140°F), the result will

be OK.
RECORD If “COOLAN TEMP/S" is above 60°C (140°F), go to the follow- |
SEFB0OW ing step.

EC-263 449
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DTC P0180 TANK

DTC Confirmation Procedure (Cont'd)

FUEL TEMPERATURE SENSOR

— m COHNECT
IL_Ecm__[o] cownecTor]| . E}]
58

&)
& e |

SEF781U

5) Cool engine down until “COOLAN TEMP/S” is less than 60°C
{140°F).

6) Wait at least 10 seconds.

7) If 1st trip DTC is detected, go to "“Diagnostic Procedure”,
EC-266.

@) With GST

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-266.
If the result is OK, go to following step.

3} Select "MODE 1” with GST and check for the engine coolant
temperature,
If the temperature is less than 60°C (140°F), the result will be
OK.
If the temperature is above 60°C (140°F), go to the following
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 77 with GST.

7) If Ist trip DTC is detected, go to “Diagnostic Procedure”,
EC-266.

& No Tools

1) Turn ignition switch “ON” and wait at least 10 seconds.

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

3} Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.
If the result is NG, go to “Diagnostic Procedure™, EC-266.
If the result is OK, go to following step.

4) Check voltage between ECM terminal 59 (Engine coolant tem-
perature sensor signal) and ground.
If the voltage is more than 1.0V, the result will be OK.
If the voltage is less than 1.8V, go to the following step.

5) Cool engine down until the voltage becomes more than 1.9V.

6) Wait at least 10 seconds.

7) Turn ignition switch “OFF”, wait at ieast 5 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-266.

EC-264



DTC P0180 TANK FUEL TEMPERATURE SENSOR

Wiring Diagram

Wiring Diagram Gl
NAECOTE?
FUEL TANK EC-TF [S-01 i
GALGE UNIT [F
CAAR (TANK FUEL A
V&\ﬁ TEMPERATURE
SENSOR)
(B12)
L] =] &2 Gl
LG/B B I - Detectabie line for DTC
- NOn-detectable line for DTC
LG
[FE
LG/B =
 &d | L
(M2) i\
LGB
® T
* :
AT
LG/B
TF
7
B B
T &2
AU B
B 8
B2y SU
(L]
B B
LG/B
[ﬁﬂl B B B B 8 :
TFUEL n ol Sr
ECM @ 1 h.
= = =
B22 BT RS
Refer to last page (Foldout page).
.ED BT
2[5 [4]5Kq6]7[8]5]0 T 2 ]
[ e]1af4]15] 161718 MV?iA %E‘, 3[4]5]s D\}\T [1]2]3 4| b2
4
SC
101 {102 {103 | 1oa{ | 1c5] 106 f107 [ 108
10p |10 | e | nadnans ] e
117 |8 | e |10 [a1]see]ves f12s EL
MECE66C -
B4
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DTC P0180 TANK FUEL TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NAECO170

1 CHECK POWER SUPPLY

3 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect fuel tank gauge unit hamess connector.

Rear seat access
p—_

Fuel tank gauge unit \

(\ nJ harness connector
3. Turn ignition switch “ON".
4. Check voltage between terminal 1 and ground with CON-

SEF751U

SULT or tester.

& Ledl |

1. Turn ignition switch "OFF”.
2. Check harness continuity between terminal 2 and body

ground.
A€
Q]
ey L2 )

- SEF703U

Continuity should exist.
3. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 4.
NG » Repair open circuit or short to ground

or shert to power in harness or con-
nectors.

4 CHECK TANK FUEL TEMPERATURE SEN-

SOR
Refer to “Component Inspection” EC-266.
OK or NG
OK [ GO TO 5.
NG > Replace tank fuel temperature sensor.

SEF702U
Voltage: Approximately 5V
OK cor NG
OK > GO TO 3.
NG > GO TO 2.

5 CHECK INTERMITTENT INCIDENT

2 DETECT MALFUNCTIONING PART

Check the following,

e« Hamess connectors B1, M2

» Hamess connecters M94, F27

« Hamess for open or short between ECM and tank fuel tem-
perature sensor

Refer to "TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", £EC-115.

> INSPECTION END

» Repair harness or connector.

Tank fue! temperature

sensor connector
HSCOMNEET

Component Inspection
TANK FUEL TEMPERATURE SENSOR

Check resistance by heating with hot water or heat gun as shown
2]1 in the figure.

NAECOTT

NAECQ171507

Temperature °C (°F)

Resistance k£

20 (68)

23-27

[Q]

50 (122)

0.79 - 0.90

SEF379T

it NG, replace tank fuel temperature sensor.

EC-266



DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

On Board Diagnosis Logic

On Board Diagnosis Logic

MNAFCGI72

If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-
sor (OBD), the misfire is diagnosed.

Sensor Input Signal to ECM ECM function

Crankshaft position sensor (OBD} Engine speed On board diagnosis of misfire

The misfire detection logic consists of the following two conditions.

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. tn this condition, ECM monitors the misfire
every 200 revolutions.

If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will change
from blinking to lighting up.

{After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause
three way catalyst damage, the MIL will start blinking.)

Two Trip Detection Logic (Exhaust quality deterioration)

When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the
malfunction indicator lamp will light up based on two trip detection logic. In this condition, ECM monitors
the misfire for every 1,000 revolutions of the engine.

DTC No. Malfunction is detected when ... Check ltems (Possible Cause}
P0300 (0701) | Mutkiple cylinders misfire. e Improper spark plug
e Insufficient compression
PO301 (0608) e No. 1 Cylinder misfires. o Incoirect fuel pressure
- . ¢ EGR valve
PO302 (0607) | e No. 2 cylinder misfires. e The injector circuit is open or shorted
PO303 (0606} | e No. 3 cylinder mistires. * Injectors
e Intake air leak
P304 (0605) | e No. 4 cylinder misfires. e The ignition secondary circuit is open or shorted
e Lack of fuel
PO305 {0604) | e No. 5 cylinder misfires. e Drive plate/Flywheel
e Front heated oxygen sensor
PO306 (0603) |e No. 6 cylinder misfires. « Incorract distributor rotor

DTC Confirmation Procedure

% MONITOR  +# NoFalL [] CAUTION: Nascorrs
CMPSsRPM(REF) 2000rpm Always drive vehicle at a safe speed.
COOLAN TEMP/S 90°C NOTE: :
VHCL SPEED SE 50km/h If “DTC Confirmation Procedure” has been previously conducted,
THRTL POS SEN 0.96V I ) /
CLSD THL/P SW OFF always turn ignition switch “OFF” and wait at least 5 seconds
P/N POSI SW OFF before conducting the next test.

{H) With CONSULT

1) Turn ignition switch “ON”, and select “DATA MONITOR” mode
RECORD with CONSULT.

SEFESSUAl  p)  Start engine and warm it up to normal operating temperature.

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

4) Start engine again and drive at 1,500 - 3,000 rpm for at least
3 minutes.
Hold the accelerator pedal as steady as possible.

NOTE:

Refer to the freeze frame data for the test driving conditions.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-268.

@& With GST

1} Start engine and warm it up to normal operating temperature,

EC-267

LG

PO

A
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DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER

MISFIRE

DTC Confirmation Procedure (Cont'd)

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

3) Start engine again and drive at 1,500 - 3,000 rpm for at least
3 minutes.
Hold the accelerator pedal as steady as possible.

NOTE:

Refer to the freeze frame data for the test driving conditions.

4) Select “MODE 7" with GST.

5} If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-268.

% No Tools

1) Start engine and warm it up to normai operating temperature.

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

3) Start engine again and drive at 1,500 - 3,000 rpm for at least

3 minutes.
Hold the accelerator pedal as steady as possible.

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

turn “ON".

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

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-268.

Diagnostic Procedure

NAECO174

1

CHECK FOR INTAKE AIR LEAK

Start engine and run it at idle speed. Listen for the sound of
the intake air leak.

OK or NG
OK > GO TG 2.
NG > Discover air leak location and repair.
2 CHECK FOR EXHAUST SYSTEM CLOG-

GING

Stop engine and visually check exhaust tube, three way cata-
lyst and muffler for dents.

OK or NG
OK » GO TO 3.
NG > Repair or replace it.
3 CHECK EGR FUNCTION

Perform “DTC Confirmation Procedure” of “DTC P1402 EGR
FUNCTION (OPEN)".
Refer to EC-390.

QK or NG
0K »> GO TO 4.
NG > Repair EGR system.

EC-268



DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER

MISFIRE
Diagnostic Procedure (Cont'd)
;
4 PERFORM POWER BALANCE TEST 6 CHECK IGNITION SPARK Gl
With CONSULT 1. Disconnect ignition wire from spark plug.
1. Perform “POWER BALANCE" in “ACTIVE TEST" mode. 2. Connect a known good spark plug to the ignition wire. A
3. Place end of spark plug against a suitable ground and s
MACTIVETESTE [ crank engine.
4, Check for spark. )
* % % POWER BALANGE * % % ‘ EM
zzz=z===zx MONITOR zzzzzzzzz=:
CMPS«RPM{REF) 737rpm Igniticn wire
MAS AIR/FL SE 1.20V “J@
IACV-AACHY 26% o
||_\i‘|
Bl(2 [ 3][4] vest
| | TART
5 | 6 “ —” | S __\ Spark plug
SEF389V £E
2. Is there any cylinder which does not produce a momantary v i >
engine speed drop?
SEF282G
® Without CONSULT CL
When disconnecting each injector harness connector one at a OK or NG
time, is there any cylinder which does not produce a momen- OK > GO TO 8
tary engine speed drop? . T
=7\ \ | — — |
Injector harness ‘::gnnector a
7 CHECK IGNITION WIRES AT
Refer to “Component Inspection”, EC-271.
OK or NG TE
OK > Check ignition coil, power transistor
and their circuits. Refer to EC-367.
NG » Replace.
SEF995R A%
8 CHECK SPARK PLUGS AX
h{ N
esor’e Remove the spark plugs and check for fouling, etc.
Yes > GO TO 5. s
No » GO TC 8. -
FS] [5)
5 CHECK INJECTOR B
Does each injector make an operating sound at idle?
ST
™ AN 1
@ %ll Q //
) NGl RIS
At idle ) Click =
¢ 4 SEF1561
OK or NG Eil)
OK > GOTO 9. )
- Suitabie tool - N
//I Cliek NG » Repair or replace spark plug{s) with M
¢ standard type one(s). For spark plug Al
ek type, refer to “ENGINE MAINTE-
MECT03B NANCE” in MA section. .
|
Yes or No SQ
Yes > GO TO 6.
No > Check injector(s) and circuit(s). Refer EL
to EC-450.
153
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DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

Diagnostic Procedure (Cont'd)

9 CHECK COMPRESSION PRESSURE

Refer o EM section.
» Check compression pressure.
Standard:
1,196 kPa (12.2 kg/fcm?, 173 psi}¥300 rpm
Minimum:
883 kPa (9.0 kgfcm?, 128 psi)300 rpm
Difference between each cylinder:
98 kPa (1.0 kg/cm?, 14 psi)/300 rpm

13 CHECK FRONT HEATED OXYGEN SENSOR
LH/RH
Refer to "Component Inspection”, EC-173.
OK or NG
OK p |GOTO 14
NG » Replace front heated oxygen sensor.

14 CHECK MASS AIR FLOW SENSCR

OK or NG
OK (GO TO 10,
NG » Chack pistons, piston rings, valves,
valve seats and cylinder head gaskets.

10 CHECK FUEL PRESSURE

() with CONSULT
Chack "MASS AIR FLOW” in “DATA MONITOR" mode with
CONSULT.

3.3 - 4.8 g-m/sec: at idling

12.0 - 14.9 g-m/sec: at 2,500 rpm

1. Install any parts removed.
2. Release fuel pressure 1o zero.
Refer to EC-31.
3. Install fuel pressure gauge and check fuel pressure.

Fuel pressure
T————

gauge

e

) With GST

Check “MASS AIR FLOW" in MODE 1 with GST.
3.3 - 4.8 g-m/sec: at idling
12.0 - 14,9 g-m/sec: at 2,500 rpm

) No Tools

Check voltage between ECM terminal 54 and ground.
1.0 - 1.7V: at idling
1.7 - 2.3V: at 2,500 rpm

OK or NG
OK » GO TO 15,
NG » Check connectors for rusted terminals

or loose connections in the mass air
flow sensor circuit or engine grounds.
Refer to EC-122.

158 |CHECK SYMPTOM MATRIX CHART

SEF964R
At idle:
Approx. 235 kPa (2.4 kg/cm?, 34 psi)
OK or NG
OK p |GOTO 12
NG » GO TO 11.

Check items on the rough idle symptom in “Symptom Matrix
Chart”, EC-87.

11 DETECT MALFUNCTIONING PART

OK or NG
OK » GO TO 16.
NG » Repair or repiace.

Check the following.

e Fuel pump and circuit (Refer to EC-459.)

e Fuel pressure requlator (Refer to EC-32.)

o Fuel lines (Refer to “ENGINE MAINTENANCE" in MA sec-
tion.)

e Fuel filter for clogging

16 ERASE THE 1ST TRIP DTC

> Repair or replace.

Some tests may cause a 1st trip Diagnastic Trouble Code to

be set,
Erase the 1st trip DTC from the ECM memory after performing

the tests. Refer to EC-55.

» |GoTO 7.

12 | CHECK IGNITION TIMING

Perform “Basic Inspection”, EC-86.

17 [CHECK INTERMITTENT INCIDENT

Refer fo "“TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.

B [INSPECTION END

OK or NG
oK p» |GOTO13
NG > Adjust ignition timing.

EC-270




' DTC P0300 - P0306 NO. 6 -

1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

Component Inspection

SEF174P)

Component Inspection

IGNITION WIRES P

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap termi-

MAECCT7E

nal. Move each wire while testing to check for intermittent
breaks.
Resistance:
Cylinder No. Resistance kQ [at 25°C (77°F)]

1 Approximately 6.5
2 Approximately 10.0
3 Approximately 8.5
4 Approximately 12.5
5 Approximately 8.5
& Approximately 11.0

If the resistance exceeds the above specification, inspect igni-
tion wire to distributor cap connection. Clean connection or
replace the ignition wire with a new one.

EC-271

@l

A

TF

PO

AX

Sl

EL

DX
457
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DTC P0325 KNOCK SENSOR (KS)

Component Description

S Ao

o M,

Piezoelectric element
I e

SEF332]

Component Description

NAECO17G
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.
Freeze frame data will not be stored in the ECM for the knock
sensor. The MIL will not light for knock sensor malfunction.
The knock sensor has one trip detection logic.

ECM Terminals and Reference Value

EGOITT?

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- | e
:gL COLOR ITEM CONDITION DATA (DC Voltage)
64 W Knock sensor [.Erllcg;n:plesegunnmg] Approximately 2.5V
On Board Diagnosis Logic ot
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0325 e An excessively low or high voltage from the knock sen- | e Hamess or connectors
0304 sor is sent to ECM. {The knock sensar circuit is open or shorted.)
e Knock sensor
DTC Confirmation Procedure
Yr MONITOR ¥ NOFAL [] NOTE: Nagcoire
CMPS+RPM(REF) 750 rpm If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF”" and wait at least 5 seconds
before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10V at idle.
() With CONSULT
RECORD 1) Turn ignition switch “ON” and select “DATA MONITOR” mode
SEF357VB with CONSULT.

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

3) If DTC is detected, go to “Diagnostic Procedure”, EC-275.

&) With GST

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

2) Select “MODE 3" with GST.

3) If DTC is detected, go to “Diagnostic Procedure”, EC-275.

&y No Tools

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

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

EC-272



DTC P0325 KNOCK SENSOR (KS)

DTC Confirmation Procedure (Cont'd)

3) Perform “Diagnostic Test Mode II” (Self-diagnostic results) with ]
ECM.

4) |f DTC is detected, go to “Diagnostic Procedure”, EC-275. "
AR

I

LG

AX

ST

RS

BT

EL

12
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DTC P0325 KNOCK SENSOR (KS)
Wiring Diagramn

Wiring Diagram

NAECOI80
N : Detectable line tor DTC
ECM —— : Non-detectable line for DTC
({FCCS
CONTROL
MODULE}
KNK
2]
w
-
~§®
[ |
| |
| |
I i
I |
I |
) |
| |
| |
| |
P“_ _.—\
e
Eon L
i)
r- -._
| |
' ' N CONNECTOR
| | ]
I | ]
| | L=
W
I 2 I]
SENSOR
F102 I I
BE B B
F25 F20
AT -
Clel7 8) R NNNE 2121312121 "
wt|1oa{rea{ o] [ios |08 ]107 108 [2alz1[z2] [23] [24]2s Jz4]45146l47] led|esiss)]
26]27]28{29130 48]49|50]51152(53|68]59| 70l 71
e o gt e H3| s 116 31132 72
5 | 2 H.S.
wr|mefmeti] [var]ee]ien]rae o] [218) eleoleiTecles]. [Tl El
WMECO081C
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DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure

Diagnostic Procedure Gl
NAECo8?
1 CHECK INPUT SIGNAL CIRCUIT-I 4 CHECK KNOCK SENSOR A
1. Turn ignition switch “OFF". Refer fo “Component Inspection”, EC-276.
2. Disconnect ECM harness connector, OK or NG
3. Check resistance between ECM terminal 84 and enging or EM
ground. OK » GO TO 8.
NOTE:
It is necessary 10 use an chmmeter which can measure NG P [Replace knock sensor. Le
more than 10 MQ.
e Tl 5 RETIGHTEN GROUND SCREWS
[ ecm[o]connector]] | #48 Eﬁj] - -
) il Loose and retighten engine ground screws.
Engine ground ==x =
[a] *
oL
= SEF704U)
Resistance: MT
Approximately 500 - 620 k) [at 25°C (77°F)] J
4. Also check harness for short to ground and short to power. Q
OK or NG S o
I > i) jijlli I\ SEFO31S b@\”
OK p |GOTOS.
NG » |coTO2 » |eoTOs
TF
2 |CHECK INPUT SIGNAL CIRCUIT-II 6 |CHECK SHIELD CIRCUIT
1. Disconnect knock sensor hamess connector 1. Discennect harness connectors Fé and F1G1. o
2. Check harness continuity between ECM terminal 64 and = )
terminal 2. - Harness connectors
. i
4
'@ = W0
ws | IHEST S CONNECTOH” Eﬂﬂ] TS Sl
DISCONNECT DISCONNECT
BR

"o |
[Q]

Continuity should exist.
3. Also check harness tor short to ground and short to power.

"E‘v‘. = = DISCONNECT Fag
3
OK or NG Sterrs @ . &

serooera | ST

SEF705U . - ;
2. Check harness continuity between terminal 6 and ground.

OK p |GOTO4.

NG » GO 10 3. @

&) i

3 DETECT MALFUNCTIONING PART

Check the following.

e Hamess connector F6, F101 o ] = SEF782U _
« Harness for open or short between ECM and knock senscr Continuity should exist. G
3. Alsc check harness for short to ground and short to power.
» Repair open circuit or short to ground
or short to power in harness or con- OK or NG _ Eﬂ__,
nectors. oK » |coTos.
NG > GO TO 7.

D)
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DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure (Cont'd)

7

DETECT MALFUNCTIONING PART

8 CHECK INTERMITTENT INCIDENT

Check the following.
& Hamess connectors F6 and F101
e Joint connector F21
(Refer to “HARNESS LAYOQUT” in EL section.)
e Harness for open or short between harness connector F6
and engine ground

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.

> INSPECTION END

> Repair open circuit or short 1o ground
or short to power in harmness or con-

nectors.

SEF546P|

Component Inspection

KNOCK SENSOR o

e Use an chmmeter which can measure more than 10 MQ.

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal 2 and ground.
Resistance: 500 - 620 kQ [at 25°C (77°F)]

CAUTION:
Do not use any knock sensors that have been dropped or
physically damaged. Use only new ones.

NAECO782

EC-276



DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Component Description

Component Description ]

NAECO183

The crankshaft position sensor (OBD) is located on the transaxle
housing facing the gear teeth (cogs) of the flywheel or drive plate,
It detects the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.

When the engine is running, the high and low parts of the teeth _
cause the gap with the sensor to change. El
The changing gap causes the magnetic field near the sensor to
change. q
Due to the changing magnetic field, the voltage from the sensor LG
changes.

The ECM receives the voltage signal and detects the fluctuation of
\Ru‘ear heated oxygéﬁ sensor the engine revolution.

‘LH g This sensor is not used to control the engine system. It is used only
(‘? for the on board diagnosis. EE

- Crankshaft position sensor

\E(OBEHY AN ol
T
Zﬂ' ans mTS\én\ }J’j

il &

Permanent magnet

SEFQ56N

e

RV SAn
Engine front SEF997R ,@T
A
ECM Terminals and Reference Value e
Specification data are reference values and are measured between each terminal and 32 (ECM ground). TE
TER 1 wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO. ED)]
1-2V
(AC range) X
M AR
[Engine is running] 1: B
« Warm-up condition S S
e |dle speed
: B
SEFGI0W
a7 L Crankshaft position sen-
sor (OBD) 2- 4V §T
(AC range)
M
oL D@-
[Engine is running] 3| ANLEANAY RS
e Engine speed is 2,000 rpm 0 JRVASRIRYEYE
SEFBa1W
HA
On Board Diagnosis Logic ecoms
— §C
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0335 e The proper puise signal from the crankshaft position sen- | @ Harmess or connectors =
0802 sor (OBD) is not sent to ECM while the engine is running (The crankshaft position sensor (CBD) circuit is S
at the specified engine speed. open.)
o Crankshaft position sensor (OBD) .y
(5
463
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

DTC Confirmation Procedure

2] % MONITOR ¢ NOFALL [ ]
CMPS*RPM(REF} 750 rpm
| RECORD
SEF357vB

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

With CONSULT

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

2) Start engine and run it for at least 15 seconds at idle speed.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-280.

@ With GST

1) Start engine and run it for at least 15 seconds at idie speed.

2) Select “MODE 77 with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-280.

% No Tools

1) Start engine and run it for at least 15 seconds at idle speed.

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

3) Egrr{/?rm “Diagnostic Test Mode 1I” (Self-diagnostic results) with

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-280.

NAECDISE
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Wiring Diagram
Wiring Diagram &
NAECO187
CRANKSHAFT EC-CKPS-01 B
POSITION il
SENSOR (OBD}
3 2 m— : Detectable ling for DTC EM
LL".—"il LlT'—' e - Non-detectable line for DTC =i
L BW A (With AT
- 2 =
f |
| |
| !
i I
| |
| |
e @) e FE
4 @
| I
LE_J- ERN_I | cl,

LI

vs]

1T 1 *— i
| I
| |
: : AT
I |
I |
f 1 TF
| i
| |
| R I JOINT B
L4~~~ 1-e CONNEGTOR =
- ]
® B = To EC-TPS |-LF|-| AX
4 I E3)
ol _€» I B ﬂ Sl

L B B I I

B B B BR
[l [t T2l .., |
RGC/S ECM %ENNDS (TRanNsmission @
EONTROL L ST
Faz MODULE) L 1
Wiz : A
RS
Refer to last page {Foldout page).
T2[al4ls k=" —=]6]7]8]o 0 2[R 120 BT
11]12[13]14]15]16]17]18[19]20021]22]23] 24 \s]s[7 y%) )
- HA
LT e e & B
SC
ot [0z 103 [ 104] [vos 106 Toor Tce 24]25 afasfaefar] foafes[ee] [e7]
e | |4 [z | 73] e s | 31|32 414495;0555157525 ;37363?59_{_5707? LS EL
~ GY 3.
e | e |0 | [121] 22 e | 2e 4243 59 S FAG I i
MEGB67C
I8
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Diagnostic Procedure

DPiagnostic Procedure

NAECO162

1 RETIGHTEN GROUND SCREWS

3 DETECT MALFUNCTIONING PART

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws.

Engine ground = ©

SEF0318

Check the following.

e Harness connecters F5, F100

e Hamess for open or short batween ECM and crankshaft
position sensor (OBD)

> Repair open circuit or short to ground
or short to power in harness or con-
nectors.

4 CHECK GROUND CIRCUIT

2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect crankshaft position sensor (OBD) and ECM har-
ness connectors.

/ W Rear heated oxygéﬁ densor
U LHw 7

A v

rankshaft position sensor

0BD) 7K 1./

ST
@M

f’/
Sl

Engine front SEFS97R
2. Cheack continuity between ECM terminal 47 and terminal 1.

'& - = &
N T [L_Ecm__jo[connecor]|

DISCONNECT

€

Transmission

DISCOMMECT

@’

Continuity should exist.
3. Also check harness for short to ground and short to power.

SEF708U

1. Reconnect ECM harness connector.
2. Check harness continuity between terminal 2 and engine
ground.

& DISCONNECT
Xl

Ts.

e )

SEF7O7U

Continuity should exist.
3. Also check harness for short to ground and short to power.

OK or NG
OK > GO TO 6.
NG > GO TO 5,

5 DETECT MALFUNCTIONING PART

Chack the following.

+ Harness connectors F5, F100

e Harness connectors F23, M32

e Harness for open or short between crankshaft position sen-
sor (OBD) and ECM

¢ Hamess for open or short between crankshaft position sen-
sor (OBD) and TCM (Transmission conirol module)

» Repair open circuit or short o ground
or short to power in harness or con-
nectors.

6 CHECK CRANKSHAFT POSITION SENSOR

OK or NG
OK > GO TO 4.
NG > GO TO 3.

(OBD)
Refer to “Component inspection” £C-281.
OK or NG
OK > GO TO 7.
NG » Replace crankshaft position sensor
(OBDY).

EC-280




DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Diagnostic Procedure {Cont'd)

s
7 CHECK SHIELD CIRCUIT 8 DETECT MALFUNCTIONING PART &
1. Disconnect harness connectors F5, F100. Check the following.
2. Check harness continuity between hamess connector F5 ¢ Harness connectors F5, F102 M b
and engine ground. e Joint connector S
Continuity should exist. e Harness for open or short betwean harmess connector F5
3. Also check harness for short to ground and short to power. and engine ground e
=l
OK or NG > Repair open circuit or short to ground ’
oK > GOTC 9 or short to power in harness or con-
nectors. .
NG p |(GOTOS. i
9 CHECK INTERMITTENT INCIDENT
Refer o “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.
> INSPECTION END FE
I
PRSI
BT

Component Inspection

CRANKSHAFT POSITION SENSOR (OBD) wwecorss T
1. Disconnect crankshaft position sensor (OBD) harness connec- ol

NAECQ189

tor.
2. Loosen the fixing bolt of the sensor. EB
3. Remove the sensor,

4. Visually check the sensor for chipping. i3
,."é:‘\ A
SEF980N i

5. Check resistance as shown in the figure.
o Resistance: Approximately 166.5 - 203.5Q [at 20°C =R
- (68°F)] o

\(fj 'f NG, replace crankshaft position sensor (CBD).

N ] =y

T
@]
~— Ef)
SEF151P

[
@
se
4

FECAANS
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Component Description

o Rotor head
Light 5 N ] 3. Seated
emitting ¥ T ) cover
diode m ;

120" signa! slit

Rotor plate

Component Description _—

The camshaft position sensor is a basic component of the engine
control system. It monitors engine speed and piston position.
These input signals to the ECM are used to control fuei injection,
ignition timing and other functions.

The camshaft position sensor has a rotor plate and a wave-form-
ing circuit. The rotor plate has 360 slits for a 1° (POS) signal and
6 slits for a 120° (REF) signal. The wave-forming circuit consists

The rotor plate is positioned between the LED and the photo diode.
The L.ED transmits light to the photo diode. As the rotor plate turns,
the slits cut the light to generate rough-shaped pulses. These
pulses are converted into on-off signals by the wave-forming circuit

The distributor is not repairable and must be replaced as an

SEF614E

ECM Terminails and Reference Value

The rotor screw which secures the distributor rotor to the distribu-

Photo diod
oto diode lgnition coil | of Light Emitting Diodes {LED) and photo diodes.
with power
transistor
SEF938R
120° signal stit for No. 1 cylinder
and sent to the ECM.
assembly except distributor cap and rotor head.
NOTE:
17 signal slit tor shaft must be torqued properly.

(@ : 3.610.3 N-m (37+3 kg-cm, 3213 in-Ib)

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TER | wiRe
MINAL ITEM CONDITION DATA {DC Voltage}
COLOR
NO.

[Engine is running]

[tgnition switch “OFF”] 0-15V

e For a few secends afler tuming ignition switch ’

4 LB E%CS relay (Sefif-shut- “OFF”
[lgnition switch “OFF”] BATTERY VOLTAGE
o A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
Approximatély 2.5V

M

[Engine is running] 5

e« Warm-up condition of -

¢ ldle speed .

o SEF993U
a4 |BwW Camshaft_po&_ﬂon sen-
sor (Position signal} Approximately 2.5V

(V) oo
T R

[Engine is running] 51

» Engine speed is 2,000 rpm 0

SEF001Y

468
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

ECM Terminals and Reference Value (Cont’d)

Gl
TER- 1 wire
MINAL ITEM CONDITION DATA {DC Voltage}
NO COLCR
oA
0.3- 0.5V
M
[Engine is running] B SR B
49 |L o Idle speed 0
—
[ 20 ms:
Camshaft position sen-
scr (Reference signal) 0.3 - 0.5V
(V) oL
53 |L [Engine is running] . VYN ERERET BT
e Engine speed is 2,000 rpm R _
‘. ............ |©L
50 e me e
SEF998U
T
67 B/W
Power supply for ECM | [Ignition switch “ON”] BATTERY VOLTAGE
72 |BW (11 - 14v) ,
A
[Engine is running} BATTERY VOLTAGE
117 |[B
W Current return e Idie speed (11 - 14V)
TF
On Board Diagnosis Logic
NAECOT192
DTC No. Malfunction is detected when ... Check ltems (Possible Cause} o
FP0340 A) Either 17 or 120° signal is not sem to ECM for the | e Hamess or connectors
0101 first few seconds during engine cranking. (The camshaft position sensor circuit is open or B3
shorted.
B) Either 1° or 120° signal is not sent to ECM often . Camsha)ft position sensor
enough while the engine speed is higher than the | o siarter motor (Refer to EL section.}
Specified engine speed. » Starting system circuit (Refer to EL section.) SU
C) The relation between 1° and 120° signal is not in | ® Dead (Weak) battery
the normal range during the specified engine EE
speed. o
)
RS
Efl

DTC Confirmation Procedure

NOTE: MNAECG133 B:ergX

e Perform “PROCEDURE FOR MALFUNCTION A” first. H
DTC cannot be confirmed, perform “PROCEDURE FOR &
MALFUNCTION B AND C”. SG

o If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least =i
5 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.

EC-283 469
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

DTC Confirmation Procedure (Cont'd)

x MONITOR <% NOFAIL

COOLAN TEMP/S

30°C

RECORD

SEF002PA)

¥r MONITOR ¥ NOFalL []

CMPS*RPM(REF)

750 rpm

[

RECORD

SEF357VA

PROCEDURE FOR MALFUNCTION A

{E) With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Crank engine for at least 2 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-286.

@ With GST

1) Crank engine for at least 2 seconds.

2} Select “MODE 7" with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-286.

No Tools

1) Crank engine for at least 2 seconds.

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

3) Perform “Diagnostic Test Mode II” (Self-diagnostic results) with
ECM.

4} If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-286.

NALLD183501

PROCEDURE FOR MALFUNCTION B AND C

(@ With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR" mode with CONSULT.

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-286.

With GST

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-286.

@ No Tools

1) Start engine and run it for at least 2 seconds at idle speed.

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

3) Perform “Diagnostic Test Mode II” (Self-diagnostic results) with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure’,
EC-286.

NAECQ123502

EC-284



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Wiring Diagram
Wiring Diagram &l
NAECDT 94
BATTERY EC'CMPS'O1
X (iR
7.5A
I : Dotectable line for DTC =
W”H ——— : Non-detectable line for DTC EM
I Ll
® .
|
WiR

ECCS
RELAY

{Ereords

C
[sv]
m
2

1

L/B B/W
___|—"—|,
16k
/B
I B/W
B/AW B/W I—.—I
‘ ’?I DISTRIBUTOR
et (B
1/B BAW - B/W SENSOR)
| O @
. B/W L B
I = puniy S I
| I
® e i o Iz ] B ®
JOINT
I . CONNECTCR
.ﬁ
/B BAW B/W BAW BNV L L
[Call G =l [Fel 3] [Fas [5] i‘ :
SS0FF ECMP ECMP CRTN POS REF REF ._I
ECM
L
F25

B

|

F20

121345 >s|7]8]gl10
M3z
1]12]13]14]15]16]17]18]18]20[21 z2]23]4 W
2]
5[7

AEEBED]GA) o=
5 oA oY {11102 2]2le]2] 2] 3

102 103 14| | 105 106|107 | 108 24|25

O

N iz | n3]nd| 5] 15

18|19 (120 pra1]122]123] 124

EC-285

GY

Refer 1o last page (Foldout page).

0. ED

MECE68C

BT

Al

S
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Diagnostic Procedure

Diagnostic Procedure

MNAECOIS5
1 RETIGHTEN GROUND SCREWS 3 DETECT MALFUNCTIONING PART
1. Tum ignition switch "OFF". Check the feliowing.
2. Loosen and retighten engine ground screws. e Hamess connectors F23, M32
Engine ground P o e Harness connectors M1, E1
e Lo » Harness for open or short between camshaft position sensor
¢ 2\ and ECCS relay

s Harness for open or short between camshaft position sensor
and ECM

> Repair hamess or connectors.

4 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch "OFF".
& / 2. Disconnect ECM harness connector.
ZROA S5 YT SEFOS1S 3. Check hamess continuity between sensor terminal 4 and
a1 ECM terminal 44, sensor terminal 3 and ECM terminals 49,
53.
> IGO TO 2. Continuity should exist. _
) _— T
2 |CHECK POWER SUPPLY H.S. IL_EcM__[OfconNecTor)  +rifiTeme T.s.
DISCONNECT 44 ,‘ﬂfﬁ, DISCONNEGT

1. Disconnect camshaft position sensor harngss connector. l

|@
& =

SEF851W
4. Also check harness for short to ground and short to power.
_. Camshafi e & OK or NG
position sensor  ~ - .\ = oK > GO TO 5.
’ harness connector 2 ———1 W
NG > Repair open circuil or short to ground

i
AN -
%\\’,4\‘—‘ SEFg99R or short to power in hamess or con-

2. Turn ignition switch “ON". nectors.
3. Check voltage between terminal 5 and ground with CON-
SULT or tester.

5 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF”.

& DISCGNRECT
ﬂﬂ 5[6) . Géj] 2. Check harness continuity between sensor terminal 6 and

angine ground.

DISCONHECT

(&) Eﬁ}
= e

SEF708U

Voltage: Battery voltage @
OK or NG e o

OK » GO TC 4. SEF710U
NG p |(GOTOS. Continuity should exist,
3. Also check harness for short to ground and short to power,
OK or NG
OK » GO TO 6.
NG [ 2 Repair open circuit ar short te ground
or short to power in harness or con-
nectors.

47z EC-286



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Diagnostic Procedure (Cont'd)

6 CHECK CAMSHAFT POSITION SENSOR 8 CHECK INTERMITTENT INCIDENT G
Refer to “Component Inspecticn” EC-287. Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

OK or NG INCIDENT”, EC-115. MZ@&
OK > GO TO 7. > INSPECTION END
NG > Replace camshaft position sensor. EM
7 CHECK SHIELD CIRCUIT L@

1. Turn ignition switch “OFF".
2. Disconnect joint connector.
3. Check the following.
« Continuity between joint connector terminal and ground
& Joint connector
(Refer to “HARNESS LAYOUT” in EL section.) -
Continuity should exist. F[E
4. Also check harness for short to ground and short to power.
5. Then reconnect joint connector.

OK or NG oL
OK » |(GOTOS.
NG > Repair open circuit or short 1o ground MT
or short to power in harness or con-
nectors,
TF
PO
i /R
U
Component Inspection e
_ 54 e | CAMSHAFT POSITION SENSOR e, PR
™ Ecm |0 connecTon]] Ejl 1. Install any parts removed.
4953, 44 2. Start engine. ST
3. Check voltage between ECM terminals 49, 53 and ground,
C‘.%) ECM terminal 44 and ground with DC range.
| RS
7 ® o
0y il
SEF852W, BT
EL
1B

EC-287 473



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Component Inspection (Cont'd)

Condition ECM terminal Voltage
Approximately 2.5V
M S
5  pae T
44 and ground o L LA . o
oo e s
SEF9g8U
Engine running at idle
0.3-0.5V
43, 53 and ground . |
e
o mer b
SEFG97U
Approximately 2.5V
(V) oo oo
5
44 and ground 0
PR |
52 me Py EE TR
SEF0O1V
Engine speed is 2,000 pm 0.3-05V
M Lo
10‘.....“....
S
49, 53 and ground 0
SEF998U

If NG, replace distributor assernbly with camshalft position sen-
SOr.

474
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DTC P0400 EGR FUNCTION (CLOSE)

Description
Description
NAECO187
SYSTEM DESCRIPTION :
NAECG197801
Sensor Input Signal to ECM ECI:?ofrtmc- Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
EGR con-

Engine coclant temperature sensor Engine coolant temperature

EGRC-solencid valve
trol

Ignition switch

Start signal

Throttle position sensor

Throttle position

This system cuts and controls vacuum applied to the EGR valve to
suit engine operating conditions. This cut-and-control operation is
accomplished through the ECM and the EGRC-solenoid valve.
When the ECM detects any of the following conditions, current
does not flow through the solenoid valve. This causes the intake
manifold vacuum to be discharged into the atmosphere. The EGR
valve remains closed.

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature

Mass air flow sensor malfunction

EGR and vacuum

EGRC-solenoid valve

lgnition switch (power supply)
———ECM

i ECiM
,ULEGH temperature sensor

EGRC-BPT
valve

Colleclor Throtlle
bady

SEF317U

qoocoo

HooOoOo

COMPONENT DESCRIPTION
Exhaust Gas Recirculation (EGR) Valve [
The EGR valve controls the amount of exhaust gas routed to the

NAECO197502

intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening and EGRC-BPT valve operation. The

vacuum controls the movement of a taper valve connected to the
vacuum diaphragm in the EGR valve,

SEF783K

EC-289
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DTC P0400 EGR FUNCTION (CLOSE)

Description (Cont'd)}

To EGR

valve
Vacuum ’

signal

To intake
air flow

EGRC-solenoid Valve

NAECO19750202
The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. The vacuum signal {from the intake mani-
fold collector to the EGR valve) passes through the solenoid valve.
The signal then reaches the EGR valve.
When the ECM sends an OFF signal, a plunger will then move to
cut the vacuum signal.

SEF318U
On Board Diagnosis Logic recore
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
sensor sor under the condition that calls for EGR, a low-flow malfunction
is diaghosed.
EGR
temperature
ECM
SEF073P)
DTG No. Malfunction is detected when ... Check ltems (Possible Cause)
PO400 No EGR flow is detected under condition that calls for EGR valve stuck closed
0302 EGR. EGRC-BPT valve

Vacuum hoses
EGRC-solencid valve
EGR passage

EGR temperature sensor
Exhaust gas leaks

* 0 0 8 & 000

EC-290



DTC P0400 EGR FUNCTION (CLOSE)

DTC Confirmation Procedure

DTC Confirmation Procedure @l
M EGR sYSTEM Po4oo Bl ] CAUTION: NAECO44
OUT OF CONDITION Always drive vehicle at a safe speed. ",

=z==zzzzzz MONITOR zzzzzzzzz: NOTE: A
CMPS-RPM(POS) 775rpm e |If “DTC Confirmation Procedure” has heen previously
gﬁ,ﬁ%&%ﬁg’f” °'14gx1590 conducted, always tum ignition switch "OFF” and wait at least iy

' 5 seconds before conducting the next test.
e P0400 will not be displayed at “SELF-DIAG RESULTS” mode
with CONSULT even though DTC work support test result is |G
, NG.
SEFE03W]  TESTING CONDITION:
For best results, perform the test at a temperature of 5°C EC
B EGR SYSTEMPoaco l ] (41°F) or higher.
With CONSULT EE
1} Turn ignition switch “ON”.

v 2) Check “COOLAN TEMP/S” in “DATA MONITOR" mode with
THRTL POS SEN 088V CONSULT. eL
B/FUEL SCHDL 3.9msec Confirm COOLAN TEMP/S value is within the range listed

below.
COOLAN TEMP/S: Less than 40°C (104°F) T
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
SEF60aW lower the engine coolant temperature with a fan or means AT
other than ambient air. Doing so may produce an inaccurate

B EGRSYSTEM Poaco Wl [

COMPLETED

SELF-DIAG RESULTS

SEF785UA

diagnostic result.

3} Start engine and let it idle monitoring “COOLAN TEMP/S" T
value. When the “COOLAN TEMP/S" value reaches 70°C
(158°F), immediately go to the next step. _

4) Select "EGR SYSTEM P0400” of “EGR SYSTEM” in “DTC PD
WORK SUPPORT” mode with CONSULT.

5) Touch “START". AX

6) Accelerate vehicle to a speed of 40 km/h (25 MPH) once and
then stop vehicle with engine running.
it “"COMPLETED” appears on CONSULT screen, go to step 9. g
If “COMPLETED” does not appear on CONSULT screen, go to
the following step.

7) Check the output voltage of “THRTL POS SEN" (at closed [BR
throttle position) and note it.

8) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions until ST
“TESTING” changes to "COMPLETED". (It will take approxi-

mately 60 seconds or more.) as
CMPS.RPM (POS) 1,600 - 2,400 rpm (A/T)
1,800 - 2,600 rpm (M/T)
B/FUEL SCHDL 3.0 - 4.5 msec Eyij
THRTL POS SEN X-(X+07) VAT
X = (X + 0.66) V (M/T) A
X = Voltage value measured at step 7
Selactor lever Suitable positicn 80

If “TESTING” is not displayed after 5 minutes, retry from

step 2. EL
9) Make sure that “OK” is displayed after touching “SELF-DIAG =

RESULTS”. If “NG” is displayed, refer to “Diagnostic

Procedure”, EC-294. B¢

477
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DTC P0400 EGR FUNCTION (CLOSE)

Overall Function Check

—— . m CONKNECT
[l ECM  [o[connecTor]| .Ej]
63 _

N
. )
e |

2]

SEF786U

G L)

SEF787U

Overall Function Check e
Use this procedure to check the overall EGR function. During this
check, a 1st trip DTC might not be confirmed.
# Without CONSULT
1) Start engine and warm it up to normal operating temperature.
2) Check the EGR valve lifting when revving engine from idle up
- to 3,000 rpm quickly under no load.
EGR valve should lift up and down without sticking.
If NG, go to “Diagnostic Procedure”, EC-204.
3) Check voltage between ECM terminal 63 (EGR temperature
sensor signal) and ground at idle speed.
Less than 4.5V should exist.
If NG, go to the next step.
4) Turn ignition switch “OFF”,
5) Disconnect EGR temperature sensor harness connector.
&) Check harness continuity between EGR temperature sensor
harness connector terminal 2 and ground.
Continuity should exist.
7} Perform “EGR TEMPERATURE SENSOR”, “Component
Inspection”, EC-388.

Overall function check

W17,
\\Q\ \ 4 T,

=~
=

D 5
S 5 A
3
=1 Q 7 E}
Z.0 8 3J
4 x 1000 r/min \g

Check the EGR valve
litting when revving
engine from idle

up to 3,000 rpm quickly.

SEFB63U

EC-292



DTC P0400 EGR FUNCTION (CLOSE)

Wirin g Diagram

IGNITION SWITCH
ON or START

10A

[od]
T
[_i_l (GD)

E

=t L

FUSE

Refer to EL-POWER.

BLOCK

{(JB)

EGRC-
SOLENQID VALVE

Wiring Diagram

L

PiG

L2

EGR

TEMPERATURE
SENSOR

O e s T & ey

NAECOZ00

EC-EGRC1-01

. - Detectable line for OTC
wemmen : Non-detectable line for DTC

> with AT

LW P/G B B
103 63 =l | 42I| oM
- N
EGR EGRTS GND-A SGENDS (TRANSMISSION
ECM CONTRCL
MODULE)
B>
Refar to last page (Foldout pags).
12[c[5]5 6 910 o =
F12
11 [zlslialis16[17[18] 19| 20l 21] 22 [23]24 MV?IE DED
]

01| 102 03| 104¢ | 105[196) 107|108
IR z] | 3| 115 ] 116
w7 e nef12o) [121f 12223124

2

(2]

[4alas|asl47] [e4[es]es] 57

3

%]

4

w

4849]50|51)52|53[68(62|70]| 71
54{55{56]57]58173|74]75[76

96061526

77178 79

EC-293
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DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure

Diagnostic Procedure

1 CHECK EXHAUST SYSTEM

2 CHECK VACUUM SOURCE TO EGR VALVE

1. Start engine.
2. Check exhaust pipes and muffler for leaks.

SEFOg9P
OK or NG
OK {with > GO TO 2.
CONSULT)
OK (Without | GO TO 3.
CONSULT)
NG > Repair or replace exhaust system.

(FI) with CONSULT

1. Warm engine up to normal operating temperature.
2. Disconnect vacuum hose to EGR valve.

3. Check for vacuum existence at idle.

il
‘ Vacuum hose Connecled—//.

to EGR valve
! SEF0495
Vacuum should not exist at idle.

4. Select “EGRC SOLENOID VALVE” in “ACTIVE TEST” mode
with CONSULT and turn the solenoid vaive “ON”.

5. Check for vacuum existence when revving engine irom idle
up to 3,00C rpm,

W ACTIVETESTE [

EGRC SOL/V ON
(EGR) FLOW
===zz=z==== MONITOR ==zzzzo-=-
CMPS+RPM(REF) 2850rpm

I [ON/OFF][ OFF ]

SEF788U
Vacuum should exist when revving engine.
OK or NG
OK > GO TO 4.
NG > GO TO 5.

EC-294

NAECO201




DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure (Cont'd)

3 CHECK VACUUM SOURCE TO EGR VALVE

6 CHECK EGRC-SOLENOID VALVE

@ Without CONSULT

1. Warm engine up to normal operating temperature.
2. Disconnect vacuum hose to EGR valve.

3. Check for vacuum existence at idle.

to EGR valve

' SEFD49S
Vacuum should not exist at idle.

4. Check for vacuum existence when revving engine from idle
up to 3,000 rpm quickly.
Vacuum should exist when revving engine.

With CONSULT

1. Furn ignition switch "ON".

2. Perform “EGRC SOLV CIRCUIT" in “FUNCTION TEST”
mode with CONSULT.

Becre soLv cRcUT il
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SCUND

EVERY 3 SECONDS?

[ et T NO J[YES |

MEF957D

DK or NG
OK > GO TO 4.
NG > GO TO 5.

4 CHECK EGR VALVE

Refer to “Component Inspection”, EC-296.

OK or NG
OK > GO TO 1.
NG » Replace EGR valve.

5 CHECK VACUUM HOSE

With CONSULT

1. Tura ignition switch "ON”,

2. Turmn EGRC-solenoid valve “ON" and “OFF” in *ACTIVE
TEST" mode with CONSULT and check operating sound.

BAcTVETESTE [

EGRC S0OL/WV ON
(EGR) FLOW
—z=z====== MONITOR zzzzz=zz===

CMPSeRPM(REF) Orpm

IIYIl ON/OFF][ OFF |

1. Turn ignition switch “OFF”,
2. Check vacuum hose for clogging, cracks or improper con-

SEF789U
OK or NG
OK » GO TO 8.
NG > Repair or replace EGRC-solenoid
valve or repair circuit.

naction.
=
Split
Clogging
=
R_ Improper connection
) SEF108L
QK or NG
OK (With > GO TO 6.
CONSULT)
OK (Without p |GOTO7.
CONSULT)
NG » Repair or replace vacuum hose.

EC-295
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DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure (Conf'd)

7 CHECK COMPONENT

Without CONSULT

{EGRC-solencid valve)

1. Disconnect ECM harness connector.

2. Turn ignition switch “"ON”.

3. Connect a suitable jumper wire between ECM terminal 103
and engins ground.

8 CHECK EGRC-SOLENOID VALVE
Refer to “Component Inspection” EC-381.
OK or NG
OK | 3 GO TOS
NG » Replace EGRC-solenoid valve.

. DISCONMECT
L _Ecm _|o]connecTor]| . Eﬁ}

103

connecting and connecting the jumper wire,
Clicking noise should be heard.

OK or NG
OK p |GOTO 0.
(fi@ ,f& NG B |Replace EGRG-BPT vaive.
N SEF 334y 10 |CHECK EGR TEMPERATURE SENSOR
4. Check operating sound of EGRC-solenoid valve when dis-

9 CHECK EGRC-BPT VALVE

Refer to “Component Inspection” EC-296.

Refer to “Component Inspection” EC-388.

MEF137D)

SEF083P

EGR VALVE

OK or NG
OK or NG
or oK » |GOTO 11,
OK . |GOTO 8.
> NG | 3 Replace EGR temperature sensor.
NG » Repair or replace EGRC-sclenoid
valve or repair circuit.
11 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.
> INSPECTION END
Component Inspection
EGR valve NAEC0202

MAECT202531

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

Check for sticking.

If NG, repair or replace EGR valve.

EGRC-BPT VALVE
1.
2.

NAECO202504

Plug one of two ports of EGRC-BPT valve.

Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (100 mmH,O, 3.94 inH,0)
from under EGRC-BPT valve.

If a leakage is noted, replace the valve.

EC-296



DTC P0402 EGRC-BPT VALVE FUNCTION

Description
Description (€]
NAECGZ203
ECM
A \
Ignition switch } R4
{power supply)
Air duct ___ | Intake manifold collector
B

EGRC-solenoid valve

To EGR P
LG
po——

Air
filter S
= EGR valve
Air
bleed EGR
Diaphragm temperaturc FE
Sensor
Exhaust pressure ‘.‘ EGAC-BFT _Intake
valve ——-—- manifold @L
T! — - Exhaust ~
-— - manifold o ppen T
SYSTEM DESCRIPTION ;
. . . . . NAECO203501 fg\_T
The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling intake manifold
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to posi-
tioning of the EGR valve or to engine operation. =
On Board Diagnosis Logic .
If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will increase. pp
if the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRC-solenoid valve.
If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indicated.
2
DTC No. Malfunction is detected when .. Check Items (Possible Cause) AR
P0O402 # The EGRC-BPT valve does not operate properly. » EGRC-BPT valve
0306 » EGR valve Su
# Loose or disconnected rubber tube
e Blocked rubber tube
e Camshaft position sensor BlR
e Blocked exhaust system
o Orifice
e Mass air flow sensor ST
o EGRC-solenoid valve b
RS
S
EL
54
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DTC P0402 EGRC-BPT VALVE FUNCTION

DTC Confirmation Procedtire

Vacuum gauge
Ll
L. 1

EGR valve

Q0

EGRC-BPT
valve

SEF930VA

M EGRC-BPT VLYV Podo2 Il []

CUT OF CONDITION
==zzz=zzzz MONITOR ==z=====z:
CMPSsRPM(POS)  1250rpm

THRTL POS SEN 0.62v
B/FUEL SCHDL 2.4msec

0 20 40 60 80 100

SEF605W

B EGRC-BPT VLV Poso2 Bl [

TESTING
z==z=z=z==z MONITOR z33======:
CMPSsRPM(POS)  1325rpm
THRTL POS SEN 0.66V
B/FUEL SCHDL 2.6msec

0 20 40 60 80 10C

SEF606W

B EGRC-BPT VLV Podo2 Il []
COMPLETED

| SELF-DIAG RESULTS |
SEF868UA

M EGRC-BPT VLV Po4o2ll []
INCREASE ENGINE SPEED
AND MAINTAIN BETWEEN
2000 TO 2800 RPM.
TOUCH NEXT.

2000 2400 2800

| NEXT |

SEFO34WA

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds

hefore conducting the next test.

TESTING CONLITION

For best results, perform the test at a temperature of 5°C

(41°F) or higher.

(@ With CONSULT .

1) Install vacuurn gauge between EGRC-BPT valve and EGR
valve as shown in the illustration.

2) Start engine and warm it up to normal operating temperature.

3) Stop engine and wait at least 5 seconds.

4)  Turn ignition switch “ON” and select “EGRC-BPT/V P0402" of
“EGR SYSTEM” in “DTC WORK SUPPORT"” mode with CON-
SULT.

5) Start engine and let it idle.

6) Touch “START".

7} Check the output voltage of “THRTL POS SEN” (at closed
throttie position) and note it.

8) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen and the bar chart may
increase. Maintain the conditions many times until “COM-
PLETED" appears.

CMPS .RPM (POS) 1,200 - 1,800 rpm (A/T)
1,400 - 2,200 rpm (M/T)

NALCOHES

Vehicle speed 30 - 60 krvh (19 - 37 MPH) (A/T)
30 - 100 km/h (19 - 62 MPH) (M/T)

B/FUEL SCHDL 2.3 - 2.8 msec (A/T)
2.3 - 2.7 msec (M/T)

THRTL POS SEN X-{(X+088) Vv
X = Voltage vaiue measured at step 7

Selector lever Suitable position

e The bar chart on CONSULT screen indicates the status of
this test. However, the test may be finished before the bar
chart becomes full scale.

e If the bar chart indication does not continue to progress,
completely release accelerator pedal once and try to meet
the conditions again.

e [ “TESTING” does not appear on CONSULT screen, retry
from step 3.

9) If CONSULT instructs to carry out “OVERALL FUNCTION
CHECK", go to next step. If “NG” is displayed, refer to “Diag-
nostic Procedure”, EC-299.

10) Open engine hood.

11) Raise engine speed to 2,000 to 2,800 rpm under no-load and
hold it. Then touch “NEXT” on CONSULT screen.

EC-298



DTC P0402 EGRC-BPT VALVE FUNCTION

DTC Confirmation Procedure (Cont'd)

12) Check vacuum gauge while keeping engine speed 2,000 to G
B EGRG-BPT VLV Po402l [} 2,800 rpm.
MAINTAIN ENGINE SPEED Vacuum should be 0 to -20 kPa (0 to —150 mmHg, 0 to
2000 TO 2800 RPM. -5.91 ian). E‘mlﬁ\
\éégr\ijlejzhér\? T{?&L?‘EE AND If NG, go to “Diagnostic Procedure”, EC-299.
0 in.Hg WITH VACUUM If OK, touch “YES” on the CONSULT screen.
GAUGE. IS VACUUM OK? 13) Check the rubber tube between intake manifold collecior, Ei
NG EGRC-solenoid valve, EGR valve and EGRC-BPT valve for
2362 -5.91 0 cracks, blockages or twist.
If NG, repair or replace. LG
| NO | YES | If OK, touch “YES” on the CONSULT screen.
SEFOISWA
Overall Function Check
) Vacuum gauge A . NAECO205
Use this procedure to check the overall function of the EGRC-BPT
[ — valve. During this check, a 1st trip DTG might not be confirmed. &g
$ Without CONSULT
1)} Install vacuum gauge between EGRC-BPT valve and EGR
EGR valve Y . .
valve as shown in the illustration. GL
S 2) Lift up vehicle.
EGRC-BPT 3) Start engine and shift to “1st” gear or “1” position. T
valve 4) Check vacuum gauge while keeping engine speed 2,000 to
2,800 rpm.
SEFas0V Vacuum should be 0 to ~20 kPa (0 to -150 mmHg, 0 to
-5.91 inHg). o
If NG, go to “Diagnostic Procedure”, EC-299.
If OK, go to next siep. s
5) Check rubber tube between intake manifold collector, EGRC-
solenoid valve, EGR valve and EGRC-BPT valve for
misconnections, cracks or blockages. =]
If NG, repair or replace.
A
su
Diagnostic Procedure
NAECD4EE
B[R
1 CHECK HOSE 3 CHECK ORIFICE
1. Turn ignition switch “OFF”. Check if orifice is instafled in vacuum hose between EGRC- SW
2. Check vacuum hose for clogging and improper connection. BPT valve and EGRC-sclencid valve.
OK or NG OK or NG
OK p [GoTO2 OK P |GDTO4 RS
NG 3 Repair or replace vacuum hose. NG » Replace vacuum hose.
BT
2 CHECK EXHAUST SYSTEM 4 CHECK EGRC-BPT VALVE
Check exhaust system for collapse. Refer to “Component Inspection”, EC-300. HA
OK or NG OK or NG
OK b |[GOTOS OK P |GOTOS. se
NG > Repair or replace exhaust system. NG 3 Replace EGRC-BPT vaive.
EL
1o
485
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DTC P0402 EGRC-BPT VALVE FUNCTION

Diagnostic Procedure (Cont'd)

5 CHECK CAMSHAFT POSITION SENSOR

7 CHECK EGRC-SOLENOID VALVE

Refer to “Component inspection”, EC-287.

Refer to “Component Inspection”, EC-381.

QK or NG
OK p» |GOTOS.
NG »> Replace camshaft position sensor.

CK or NG
OK » GO TO 8.
NG » Replace EGRC-solenoid valve.

6 CHECK MASS AIR FL.LOW SENSOR

8 CHECK EGR VALVE

Refer to “Component Inspection”, EC-130.

Refer to “Component Inspection”, EC-296.

OK or NG
OK » GO TO 7.
NG > Replace mass air flow sensar.

OK or NG
OK » GO TO 9.
NG » Replace EGR valve.

1.

K No pressure

SEF172P

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNQSIS FOR INTERMITTENT
INCIDENT", EC-115.,

> ] INSPECTION END

EC-300

Component Inspection
EGRC-BPT VALVE
Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check leakage without apply-
ing any pressure from under EGR-BPT valve.
Leakage should exist.

NAEC0206501




DTC P0420 (RIGHT BANK, -B1), P0430 (LEFT BANK, -B2) THREE WAY
CATALYST FUNCTION

On Board Diagnosis Logic

On Board Diagnosis Logic |
L _ ECM —, The ECM monitors the switching frequency ratio of front and rear
Front Rear heated oxygen sensors, A
heated heated A warm-up three way catalyst with high oxygen storage capacity A
oxygen oxygen will indicate a low switching frequency of rear heated oxygen sen-
sensor sensor sor. As oxygen storage capacity decreases, the rear heated oxy- B
» » gen sensor switching frequency will increase. =
_ When the frequency ratio of front and rear heated oxygen sensors
Three way approaches a specified limit value, the warm-up three way catalyst 15
calalyst malfunction is diagnosed. e
* . Exhaust gas
SEF1B4UB
DTC No. Malfunction is detected when ... Check ltems (Poessible Cause)
P0420 e Warm-up three way catalyst does not operate properly. e Warm-up three way catalyst BE
0702 s Warm-up three way catalyst does not have enough oxy- |e Exhaust tube s
(right bank) gen storage capacity. e Intake air leaks
—_— » [njectors n
P0430 e Injector leaks CL.
0703 e Spark plug
(left bank) e« Improper ignition timing
i
]
DTC Confirmation Procedure
% MONITOR ¥ NoFaIL [] CAUTION: nsceser
M S REMIEOS)  2137ipm Always drive vehicle at a safe speed. i
FR 02 SEN-B2 0.37V NOTE:
EE 83 EENZE; 8j§§¥ If “DTC Confirma_tion Procedure” has been previously conducted, B
EE 83 mm-gg EEQRJI always turn ignition switch “OFF" and wait at least 5 seconds
FR 032 MNTR-B 1 LEAN before conducting the next test.
RR Oz MNTR-BIgI LEAN () With CONSULT A
| °E 3 1) Start engine and drive vehicle at a speed of more than 70 km/h
CORD ] (43 MPH) for 2 consecutive minutes. -
SEFTIEW 2 Stop vehicle with engine running. SU
3) Set “MANU TRIG” and "HI SPEED”, then select “FR 02
W sRTsTATUS B[] SEN-B1 (-B2)", “RR 02 SEN-B1 {-B2)", “FR 02 MNTR-B1 B
(-B2)”, “RR 02 MNTR-B1 (-B2)" in “DATA MONITOR” mode ~
CATALYST CMPLT with CONSULT.
EXASPESNESOLEM gﬁ'ﬁf? 4) Touch “RECORD” on CONSULT screen with engine speed &
02 SEN HEATER CMPLT held at 2,000 rpm constantly under no load.
EGR SYSTEM INCMP 5) Make sure that the switching frequency between “RICH” and
“LEAN” of “RR 02 MNTR-B1 (-B2)” is much less than that of RS
“‘FR 02 MNTR-B1 (-B2)” as shown below.
PRINT Switching frequency ratio = A/B .
SEF215UC A: Rear heated oxygen sensor switching frequency 81

B: Front heated oxygen sensor switching frequency
This ratio should be less than 0.75.
I the ratio is greater than above, the warm-up three way cata- Fl&
lyst is not operating properly.
If the “FR 02 MNTR-B1 (-B2)” does not indicate “RICH” _
and “LEAN” periodically more than 5 times within 10 sec- %
onds at step 4, perform trouble diagnosis for “DTC P0133,
P0153” first. (See EC-187.)
If the result is NG, go to “Diagnostic Procedure”, EC-302. L
If the result is OK, go to following step.

6) Select “AUTO TRIG” in “DATA MONITOR” mode with CON- B
SULT. VR

EC-301 487
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DTC P0420 (RIGHT BANK, -B1), P0430 (LEFT BANK, -B2) THREE WAY
CATALYST FUNCTION

DTC Confirmation Procedure (Cont'd)

AE @
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9)

Overall Function Check

Drive vehicle at a speed of approximately 86 to 96 km/h (563 to
60 MPH) with “D” position (“OD” ON) (A/T), 5th gear position
{M/T) for at least 10 consecutive minutes.

{Drive the vehicle in an area where vehicle speed and accel-
erator pressure can be held steady and constant.)

If the result is NG, go to “Diagnostic Procedure”.

Select “SRT STATUS” in “DTC CONFIRMATION” mode with
CONSULT.

Verify that “CATALYST” is “CMPLT".

If not “CMPLT”, repeat the test from step 6.

NAECO20¢

Use this procedure to check the overall function of the warm-up
three way catalyst. During this check, a 1st trip DTC might not be
confirmed.

# Without CONSULT

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.

Set voltmeters probes between ECM terminals 50 (front
heated oxygen sensor right bank signal), 51 (front heated oxy-
gen sensor left bank signal} and engine ground, and ECM ter-
minals 56 (rear heated oxygen sensor right bank signal), 57
(rear heated oxygen sensor left bank signal) and engine
ground.

Keep engine speed at 2,000 rpm constant under no load.
Make sure that the voltage switching frequency (high & low)
between ECM terminals 56 and engine ground, or 57 and
engine ground is very less than that of ECM terminals 50 and
engine ground, or 51 and engine ground.

Switching frequency ratio = A/B

A: Rear heated oxygen sensor voltage switching fre-
quency

B: Front heated oxygen sensor voltage switching fre-
guency

This ratio should be less than 0.75.

If the ratio is greater than above, it means warm-up three way
catalyst does not operate properly. Go to “Diagnostic
Procedure”, EC-302.

NOTE:
If the voltage at terminal 50 or 51 does not switch periodically more

than 5 times within 10 seconds at step 5, perform trouble diagno-
sis for “DTC PO133, P0O153" first. (See EC-187.)

Diagnostic Procedure

NAECO208

1 CHECK EXHAUST SYSTEM

Visually check exhaust tubes and muifler for dent.

OK or NG
OK P (GoTO2
NG > Repair or replace it.

EC-302



DTC P0420 (RIGHT BANK, -B1), P0430 (LEFT BANK, -B2) THREE WAY
CATALYST FUNCTION

Diagnostic Procedure (Cont'd)

.fr'h
2 [CHECK EXHAUST AIR LEAK 6 CHECK IGNITION SPARK &l
1. Start engine and run it at idle. 1. Turn ignition switch “OFF",
2. Listen for an exhaust air leak before the warm-up three way 2. Disconnect ignition wire from spark plug. A
catalyst. 3. Connect a known good spark piug to the ignition wire. e
4. Place end of spark plug against a suitable ground and
crank engine.
5. Check for spark, El]
Ignitien wire
b LG
\ ==
Spark plug ==
SEF039P - P =
Y T
OK or NG i
oK » |coTO3 serzaeg | GL
NG > Repair or replace. OK or NG
OK b |GOTOS I
3 CHECK INTAKE AIR LEAK NG b |GOTO7
Listen for an intake air leak after the mass air flow sensor. &7
OK or NG 7 CHECK IGNITION WIRES
OK > GO TO 4. Refer to “Component tnspection”, EC-271. TF
NG » | Repair or replace. OK or NG
OK » Check ignition coil, power transistor
and their circuits. Refer to EC-367. P
4 CHECK IGNITION TIMING
T NG [ 3 Replace.
Check ignition timing,
Refer to “TROUBLE DIAGNOSIS — BASIC INSPECTION, AX
EC-86. 8 |CHECK INJECTOR
OK or NG 1. Tumn ignition switch “OFF”. SN
QK > GO TO 5. 2. Remove injector assembly. =
————————— Refer to EC-32.
NG P | Adjust ignition timing. Keep fuel hose and all injectors connected to injector gal-
lery. EE}
3. Disconnect all ignition coil harness connectors.
5 CHECK INJECTORS 4. Turn ignition switch “ON".
1. Refer to WIRING DIAGRAM for injectors, EC-450. Make sure fuel does not drip from injector. ST
2. Stop engine and then turn igniton switch “ON". Doss not drip > GO TO 9.
3. Check voltage batween ECM terminals 102, 104, 106, 109, - — -
111 and 113 and ground with CONSULT or tester. Drips P |Replace the injector(s) from which fuel ma
is dripping. the
[— CONNECT
[ Ecm [ofconnecTor]| . G]] -
H02.104.106,109 111,113, 9 CHECK INTERMITTENT INCIDENT BT
Refer to “TRCUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT®, EC-115. f
@@ Trouble i > INSPECTION END Al
i rouble is
fixed
9 RS ,
,‘f = Trouble is not Replace warm-up threa way catalyst. g
SEF711U fixed
Battery voltage should exist.
OK or NG EL
OK [ 3 GO TO 6.
NG | 3 Perform “Diagnostic Procedure”, 23
“INJECTOR”, EC-451.
489
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

On Board Diagnosis Logic

On Board Diagnosis Logic

NAECO210

NOTE:
If DTC P0440 is displayed with P1448, perform trouble diagnosis for “DTC P1448” first. (See EC-421.)

This diagnosis detects leaks in the EVAP purge line using 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 foilowing “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 solencid valve is opened to depressutize the EVAP
purge line using intake manifold vacuum. After this occurs, the EVAP canister purge volume control solenoid

valve will be closed.

EVAP service port
EVAP control syslem pressure sensor. m
Vacuum cut valve bypass valvF J
l Fuel tank m EVAP EVAP canister

cut valve |canister purge volume
control solencid valve

EVAP canister
vent control \$
valve SEFg18U

DTC No. Malfunction is detected when ... Check ltems (Possible Cause)

Incorrect fuel tank vacuum relief valve
Incorract fuel filler cap used

PC440 e EVAP control system has a leak. .
L
e Fuel filler cap remains open or fails to close.
L
[ ]

Q705 e EVAP control system does not cperale properly.

Foreign matter caught in fuel filler cap.

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

Foreign matter caught in EVAP canister vent
control valve.

EVAP canister or fuel tank leaks

EVAP purge line (pipe and rubber tube) leaks
EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control
syslem pressure sensor

Loose ar disconnected rubber tube

EVAP canister vent control valve and the circuit
EVAP canister purge volume control solencid
valve and the circuit

Absclute pressure sensor

Tank fuel temperature sensor

MAP/BARO switch sclencid valve and the circuit
Blocked or bent rubber tube to MAP/BARC
switch solencid valve

O-ring of EVAP canister vent conirol valve is
missing or damaged.

o Water separator

EVAP canister is saturated with water,

e EVAP control system pressure sensor

CAUTION:
o 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 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-304



DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

DTC Confirmation Procedure

B EVAP SML LEAK Po440 8 [ ]

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2)OPEN ENGINE HOCD.

3)START ENGINE WITH
VEHICLE STOPPED.
IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

EXIT || START |

SEF405W

B EVAP SML LEAK Po440 Il [

WAIT. . .

2 TC 10 MINUTES
KEEP ENGINE RUNNING

AT IDLE SPEED.

SEFgR9Y

B EVAP SML LEAK PO440 B[]

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL
HAS COOLED.

|

EXIT || PRINT |

AEC9I10A

W EVAP SML LEAK P0440 W []

rkwkrr (O wxrnnn

PRINT

END

AEC211A

DTC Confirmation Procedure

NOTE:

e [If DTC P0440 is displayed with P1448, perform trouble
diagnosis for DTC P1448 first. (See EC-421.)

e |If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.

TESTING CONDITION:

e Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level surface.

e Always perform test at a temperature of 0 to 30°C (32 to
86°F).

e It is better that the fuel level is low.

(B With CONSULT

1) Turn ignition switch “ON".

2) Turn ignition switch “OFF” and wait at least 5 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 SY3-
TEM” in “DTC WORK SUPPORT” mode with CONSULT.
Follow the instruction displayed.

NOTE:
e |f the CONSULT screen shown at left is displayed, stop the

NAECD21Y

engine and stabilize the vehicle temperature at 25°C (77°F} or _

cooler. After “TANK F/TMP SE” becomes less than 30°C
(86°F), retest.
(Use a fan to reduce the stabilization time.)

e If the engine speed cannot be maintained within the range
displayed on the CONSULT screen, go to “Basic Inspection”,
EC-86.

6) Make sure that “OK" is displayed.

If “NG” is displayed, refer to “Diagnostic Procedure”, EC-306.

NOTE:

€l

A

FE

AT

A

Il

Make sure that EVAP hoses are connected to EVAP canister

purge volume control solenocid valve properly.

& With GST

NOTE:

e Be sure to read the explanation of “Driving Pattern” on EC-49
before driving vehicle.

It is better that the fuel level is low.

[ ]

1) Start engine.

2) Drive vehicle according to “Driving Pattern”, EC-49.
3) Stop vehicle.

4) Select “MODE 1” with GST.

e If SRT of EVAP system is not set yet, go to the following step.
e If SRT of EVAP system is set, the result will be OK.
5) Turn ignition switch “OFF” and wait at least 5 seconds.

6) Start engine.
It is not necessary to cool engine down before driving.

7) Drive vehicle again according to the “Driving Pattern”, EC-49.

8) Stop vehicle,
9) Select “MODE 3" with GST.

EC-305

I
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

DTC Confirmation Procedure (Cont'd)

If P0440 is displayed on the screen, go to “Diagnostic
Procedure”, EC-306.

If P1440 is displayed on the screen, go to “Diagnostic Proce-
dure” for “DTC P1440”, EC-398.

If P1447 is displayed on the screen, go to “Diagnostic Proce-
dure” for “DTC P1447", EC-417.

If P0440, P1440 and P1447 are not displayed on the screen,
go to the following step.

10) Select “MODE 1” with GST.

e If SRT of EVAP system is set, the result will be OK,

e |f SRT of EVAP system is not set, go to step 6.

No Tools

NOTE:

e Be sure to read the explanation of “Driving Pattern” on EC-49
before driving vehicle.

e It is better that the fuel level is low.

1) Start engine.

2) Drive vehicle according to “Driving Pattern”, EC-49.

3) Stop vehicle.

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

5) Turn ignition switch “ON” and perform “Diagnostic Test Mode
il {Self-diagnostic results)” with ECM.

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

Diagnostic Procedure

EC-306.

NAECD212

1 CHECK FUEL FILLER CAP DESIGN

2 CHECK FUEL FILLER CAP INSTALLATION

1. Turn ignition switch “OFF".

Check that the cap is tightened properly by rotating the cap

2. Check for genuine NISSAN fuel filler cap design. clockwise.
OK or NG

OK > GO TO 3.

NG » e Open fuel filler cap, then clean cap
and fuel filler neck threads using air
blower.

» Retighten until ratcheting sound is
heard.
SEF915U 3 CHECK FUEL FILLER CAP FUNCTION
OK or NG Check for air releasing sound while opening the fuel filler cap.
OK > GOTO 2. OK or NG
NG > Replace with genuine NISSAN fuel oK > GOTO 6.
fillar cap.
NG > GO TO 4.



DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont'd)

s
4 CHECK FUEL TANK VACUUM RELIEF 6 CHECK FOR EVAP LEAK i
VALVE (BUILT INTO FUEL FILLER CAP) With CONSULT
Refer to “Fuel Tank Vacuum Relief Valve (Built into fuel filler 1. Turn ignition switch “ON". MA
cap)’, EC-25. 2. Select “EVAP SYSTEM CLOSE” of “WORK SUPPORT"
OK or NG mode with CONSULT, . .
3. Touch “START" and apply pressure into the EVAP line until -
oK » GO TO 5. the pressure indicator reaches the middle of the bar graph. EM‘]
) - - NOTE:
NG > Replace fuel filler cap with a genine e Never use compressed air or a high pressure pump.
one. : e Do not exceed 4.12 kPa (0.042 kgicm?, 0.6 psi) of pres- IIe

sure in the system,

5 INSTALL THE PRESSURE PUMP
B Evar sysTem cLosel [

To locate the EVAP leak, install EVAP service port adapter and APPLY PRESSURE TO
pressure pump 1o EVAP service port. SERVICE POAT TO RANGE

"-\4- - BELOW, =
) é’ DO NOT EXCEED 0.6psi. FE
EVAP service supporf tg

oy

\\ | GL
:‘\-v, {5& %“ 0.2 0.4

=L W le

=2 A3y o | END | MT
s Rl b \ SEF917U
&) ey o \ 4. Using EVAP leak detector, locate the EVAP leak. Refer to
é) the instruction manual for more details about the leak /J@L\T

‘é' detector.
SEF807U Refer 1o "EVAPORATIVE EMISSION LINE DRAWING”,

EVAP service port adapter EC-28. TF

Leak detector

service M
port
Pressure
pump Y
SEF916U
NOTE:
Improper installation of the EVAP service port adapter to SEFzo0u Bl
the EVAP service port may cause teaking. 0K or NG
Models with > GO TO 6. OK > GO TO 8.
CONSULT By
NG » Repair or replace.
Models with- p (GOTO7.
out CONSULT
RIS
BT
FA
SE
EL
[0
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont'd)

7 CHECK FOR EVAP LEAK 8 CHECK WATER SEPARATOR
@ Without CONSULT Refer to “Component Inspection”, EC-414.
1. Turmn ignition switch “OFF", OK or NG
2. Apply 12 volts DC to EVAP canister vent control valve. The or
valve will close. {Continue to apply 12 volts until the end of OK > GO TO 9.
test.
) NG » Replace water separator.

EVAP
canister 9 CHECK EVAP CANISTER VENT CONTROL

VALVE, O-RING AND CIRCUIT

Refer to “DTC Confirmation Procedure”, EC-317.

// \ \ "; \' .
/ / A?}v I -

EVAP canister v‘ =
Battery vent control valve SEFE98U QD
3. Apply 12 volts DC to vacuum cut valve bypass valve. The / (‘/ C
valve will open. (Continue to apply 12V until the end of ‘S SE
test.)

- EVAP canister ven!\

N R

SEF1435
OK or NG
OK > GO TO 10.
NG » Repair or replace EVAP canister vent
control valve and Q-ring or harness/
connector.

Battery 10 CHECK IF EVAP CANISTER SATURATED
SEF598U WITH WATER

4, Pressurize the EVAP line using pressure pump with 1.3 to
2.7 kPa (10 to 20 mmHg, 0.39 to 0.79 inHg), then remove
pump and EVAP service port adapter.

NOTE:

+ Never use compressed air or a high pressure pump.

e Do not exceed 4.12 kPa (0.042 kg/em?, 0.6 psi) of
pressure in the system.

5. Using EVAP leak detector, locate the EVAF (eak. For the
leak detector, refer to the instruction manual for mere
details about the leak defector. Refer to "EVAPORATIVE
EMISSION LINE DRAWING”, EC-28.

1. Remove EVAP canister with EVAF canister vent control
valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

Leak detector

EVAFP canister

Water
ae ¢ vent control valve J——
Yes or No
Yes [ 3 GO TO 11.
No (With > GO TO 13.
CONSULT}
SEF200U No (Without » GO TO 14,
OK or NG CONSULT)
OK | 3 GO TO 8.
NG » Repair or replace.
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont'd)

" CHECK EVAP CANISTER

Weigh the EVAP canister with the EVAP canister vent control
valve attached.
The weight should be Jess than 1.8 kg (4.0 Ib).

14 |CHECK EVAP CANISTER PURGE VOLUME
CONTROL SOLENOCID VALVE OPERATION

(®) Without CONSULT
1. Start engine and warm it up to normal operating tempera-
ture,

OK or NG 2. Stop engine.
OK (With > GO TO13. 3. Disconnect vacuum hose to EVAP canister purge volume
CONSULT) control solenoid valve at EVAP service port.
; 4. Start engine and let it idle for at least 80 seconds.
gK {Without > GO TO 14. 5. Check vacuum hose for vacuum when revving engine up to
ONSULT) 2,000 rpm.
NG > GO TO 12. Vacuum should exist.
OK or NG
12 DETECT MALFUNCTICNING PART oK > GO TO 17,
Check the following. NG > GO TO 15,

s EVAP canister for damage
e EVAP hose between EVAP canister and water separator for
clogging or poor connection

15 CHECK VACUUM HOSE

» Repair hose or replace EVAP canister.

Check vacuum hoses for clegging or disconnection, Refer to
“Macuum Hese Drawing”, EC-18.

13 |CHECK EVAP CANISTER PURGE VOLUME Ok or NG

CONTROL SOLENOID VALVE OPERATION oK » |GOT0 14,
With CONSULT NG B [Repair or reconnect the hose.
1.

Disconnect vacuum hose to EVAP canister purge volume
contral solenoid valve at EVAP service port.

2. Start engine.

. Perform “PURG VOL CONTA” in “ACTIVE TEST" mode,

4. Touch “Qu" on CONSULT screen to increase “PURG VOL
CONTA opening to 100.0%.

5. Check vacuum hose for vacuum when revving engine up to
2,000 rpm.

L2

B ACTWVETEST R ]
PURG VOL CONT/NV 0.0%

16 | CHECK EVAP CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Refer to “Compenent Inspection”, EC-318.

OK or NG
OK [ 2 GO TO 17,
NG » Replace EVAP canister purge volume
control solenoid valve,

17 CHECK ABSOLUTE PRESSURE SENSOR

zzzzzzzzz= MONITOR zozzzzoeec
CMPSsRPM(REF) 2187rpm
FR 02 MNTR-B2 LEAN
FR 02 MNTR-B1 LEAN
A/F ALPHA-B2 1%
A/F ALPHA-81 90%
THRTL POS SEN 0.64V
[Qull uP ] DWN J[Qd
SEFS08U
Vacuum should exist.
OK or NG
QK » GO TO 17.
NG > GO TO 15,

Refer to "Component Inspection”, EC-139.

Absolute pressure
sensor harness/
connector

J/“ Mass air flow sensor

SEF748U
OK or NG
OK > GO TO 18.
NG > Repiace absolute pressure sensor.

EC-309
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont'd)

18

CHECK MAP/BARO SWITCH SOLENOID
VALVE AND CIRCUIT

20

CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR

Refer fo “Component Inspection”, EC-364.

solencid vailve
harness connector
0

g Mass air flow sensocr

Refer to *“Component Inspection”, EC-329.

Rear right tire
AN

~— Y~
i \: EVAP control system prassure

~sensor harness connector

EVAP (.n\amist&rX

SEF756U
CK or NG
oK > GO TO 19,
NG | 2 Replace MAP/BARO switch solenoid
valve.
19 CHECK TANK FUEL TEMPERATURE SEN-

SOR

SEF495R
CK or NG
OK » GO TO 21.
NG 3 Replace EVAP controt system pressure
sensor.
21 CHECK EVAP PURGE LINE

Refer to “Component Inspection”, EC-266.
Rear seat access
o

Check EVAP purge line (pipe, rubber tube, fuel tank and EVAP
canister) for cracks or improper connection,
Refer to “Evaporative Emission System”, EC-24.

Fual tank gauge unit \

OK or NG
OK > GO TO 22.
NG » Repair or reconnect the hose.
22 CLEAN EVAP PURGE LINE

Ciean EVAP purge line (pipe and rubber tube) using air blower.

» |(GOTOZ2s

23 |CHECK INTERMITTENT INCIDENT

(-\ T’ harness connector SEF751U
OK or NG
OK > GO TO 20.
NG > Replace tank fuel temperature sensor.

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115,

P |INSPECTION END
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Description
Description Gl
NAECG214
SYSTEM DESCRIPTION
NAECOZ14501
_ ECM B2,
Sensor Input Signal to ECM . Actuator
function
Camshaft position sensor Engine speed [
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coclant temperature LG
ignition switch Start signal
Throttle position sensor Throttle position E’:P Srane' EVAP canister purge volume ﬂ
» i — PUTGE | control solencid valve
Throttle position swilch Closed throttle position flow control
)
Density of oxygen in exhaust gas FE
Front heated oxygen sensors {Mixture ratio feedback signat}
Tank fuel temperature sensor Fuel temperaturg in fuel tank L
Vehicle speed sensor Vehicle speed
M

This system controls flow rate of fuel vapor from the EVAP canis-
ter. The opening of the vapor by-pass passage in the EVAP canis-
ter purge velume control solenoid valve changes to control the flow
rate. The EVAP canister purge volume control solencid 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 consider-
ing varicus engine conditions. When the engine is operating, the
flow rate of fuel vapor from the EVAP canister is regulated as the ED
air flow changes. v

COMPONENT DESCRIPTION .
]\ The EVAP canister purge volume control solenoid valve uses a B
\ ON/OFF duty to control the flow rate of fuel vapor from the EVAP
canister. The EVAP canister purge volume control solenoid vaive
is moved by ON/OFF pulses from the ECM. The longer the ON g7
pulse, the greater the amount of fue! vapor that will flow through the
valve,
fS
—
-——J SEF337U BT
CONSULT Reference Value in Data Monitor
. . MOde NAECO215 HA
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION 8C
o Engine: After warr‘_ning“up i tdle (Vehicle stopped) 0%
PURG VOL C/V o Air conditioner swilch “OFF EL
e Shift lever: *N”
o No-load 2,000 rpm -
(O3
EC-311 497



DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

ECM Terminals and Reference Value

ECM Terminals and Reference Value

NAECO216

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
[lgnition switch “OFF”’] 0-15v
e For a few seconds after turning ignition switch ’
ECCS relay (Self-shut- “OEF”
4 L/B off)
[Ignition switch “OFF~] S . BATTERY VOLTAGE
» A few seconds passed after turning ignition switch
it (11 - 14V)
QFF
BATTERY VOLTAGE
(11 -14V)
M
40,,..,,‘
[Engine is running] 20| -
e Idle speed ol
o0 e
EVAP canister purge SEFS94U
5 LG/B volume control sole-
noid valve BATTERY VOLTAGE
(11 - 14V}
M o
- . . 40......,...‘..H,...U,...A....
[Engine is running]
e Engine speed is 2,000 rpm (More than 100 sec- 2001
onds after starting engine) u
——
‘50 ms: .
SEF995U
67 B/W
Power supply for EGM | [lgnition switch “ON”] BATTERY VOLTAGE
72 |BwW (11 - 14V)
[Engine is running] BATTERY VOLTAGE
117 | B/W Current return o Idle speed (11 - 14V)
On Board Diagnosis Logic
NAECO217
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0443 An improper voltage signal is sent to ECM through the e Marness or connectors
1008 valve. {The valve circuit is open or shorted.)
e EVAP canister purge volume control solenoid
valve
DTC Confirmation Procedure
¥¢ MONITOR % NOFAL [ ] NOTE: Nagcoz e
CMPSBPM(REF) 750 rpm If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm battery
voltage is more than 11V at idle.
B With CONSULT
I RECORD 1) Turn ignition switch “ON”.
SEFssTVA|  2)  Select “DATA MONITOR” mode with CONSULT.
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

DTC Confirmation Procedure (Cont'd)

3) Start engine and let it idle for at least 13 seconds. @l
4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-315. i
@ With GST bA
1) Start engine and let it idle for at least 13 seconds.
2) Select "MODE 77 with GST. B
3) I 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-315.
) No Tools LG
1) Start engine and let it idle for at least 13 seconds.
2) Turn ignition switch “OFF” and wait at least 5 seconds. ﬂ
3) Turn ignition switch “ON” and perform “Diagnostic Test Mode
It (Self-diagnostic results)” with ECM.
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, [FE

EC-315.

Vil

i
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Wiring Diagram

Wiring Diagram

NAECD218

BATTERY EC'PGC/V'O1

7 5A Refer to EL-POWER.

M  Detoctable line for DTC

é

L — - Non-detectable line for DTC
Wi’F!
W/R

Z
I

F28
Il =71
F113
é o b |eces A MGID
[I [I RELAY
ot ¢
[ jLs ]|
L/B B/W
I BW
.ﬁ [0l evar canisTea
PURGE VOLUME
I CONTROL SOLENQID
L/B B/W B JALVE
G ani m P o
[ (vt KT L 13
LB BAN BN LGB
LB B BW LG/B
F173
|—'—|. —— f—'—|. ________ r.—l 3
> G
LB B!IW B/W B
=
@
]
1
:! BAW B/W BAV LG/B
(] [ [ =1
SSCFF ECMP ECMP CRTN EVAP
ECM
Fo4
Refer tc last page (Foldout page).
7 S ,
112345 s[7]8]9]ic 5]7 x5
11]12]13]14]15]16]17}18]18{20021]22 23] 24 Mv?f 3[8 %é‘y

{102 103 104] | 105] 06 §107 1138
W 2] pus| s 1e
R 9] {21122 123128

L=}

2425 44]as[48]47] [ea]es]6s
3115z | [elass0]s1]52]ss]sel6ol70l 71
s4[es]s6]57[s8]73[74]75178 AV H.S.

2143] Teololei[ec]e3] [r7[78]79] 0]

o

MEC&70C
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure @l
NAECO220
1 CHECK POWER SUPPLY 3 CHECK OQUTPUT SIGNAL CIRCUIT MA
1. Turmn ignition switch “OFF". 1. Turn ignition switch *OFF”,
2. Disconnect EVAP canister purge volume control sclenoid 2. Disconnect ECM harness connector.
valve harness connector. 3. Check harness continuity between ECM terminal 5 and ter- [EM
minal 1.

EVAP canister

~purge velume bn) = e L@
N 2 control solenoid™ |-|_s_ IL_EcM |0|CONNECTOﬂ dﬁ) .
5

5

W valve harness DIBCONNECT ISGONNECT

q\ conhector
N, -

~ 7
/ [ G [2] FE
\ SEF879U l’gﬁ)
3. Turn ignition switch “ON". SEF881U
4. Check voltage between terminal 2 and ground with CON- Continuity should exist, @L
SULT or tester. 4. Also check harness for short to ground and shert to power.
_ = ISCONNECT OK or NG T
i Eﬁj] oK » |GOTOS. v
NG > GO TO 4. :
AT
@@) 4  |DETECT MALFUNCTIONING PART
o o I ! Check the following. =
1 » Hamess connectors F28, F113
SEF880U e Hamess for open or short between EVAP canister purge vol-
Voltage: Battery voltage ume contral sclenoid valve and ECM ED)
OK or NG - Repair open circuit or short to ground
or short fo power in harness or con-
OK > GO TO 3. nectors. e
NG > GO TO 2.

5 CHECK EVAP CANISTER PURGE VOLUME U
2 DETECT MALFUNCTIONING PART CONTROL SOLENOID VALVE

Check the follawing. Refer to “Component Inspection” EC-316.

« Harness connectors E1, M1 OK or NG E}

e Hamess connectors M32, F23

e Harness connectors F28, F113 oK > GOTO 6.

« Harness for open or short between EVAP canister purge vol- NG > Replace EVAP canister purge volume QT
ume control solenoid valve and ECCS relay control solenoid valve. ®

» Harness for open or short between EVAP canister purge vol-
ume centrol solenoid valve and ECM

> Repair harness or connactors. 6 CHECK INTERMITTENT INCIDENT RS
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115. BT
| 3 INSPECTION END
A
§G
ElL
1D

EC-315 . 501
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CONTROL SOLENOID VALVE

Component Inspection

DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME

BAcTvETESTR [
PURG VOL GONT/V 0.0%
=zzz=zzz=z= MONITOR —===z=-----

CMPS*RPM{REF) 787rpm
FR 02 MNTR-B2 RICH

Component Inspection

NAECD221

EVAP CANISTER PURGE VOLUME CONTROL

SOLENOID VALVE
(B) With CONSULT
1. Start engine.

NAECO221567

2. Perform “PURG VOL CONT/V” in "ACTIVE TEST” mode with

® SEFB61U

No supply

FR 02 MNTR-B1 RICH
A/F ALPHA-B2 100% i i i
AF ALFHA B 1005 CONSULT._Check that engine speed varies according to the
THRTL POS SEN 0.4V ﬁagﬁ c_)penln?_. 4 I NG. 96 16 following sf
, Inspection end. , go to following step.
[Qu] UP ][ DWN fQd]| - inui
3. Check air passage continuity.
SEF8g2U
Condition Air passage continuity
PURG VOL CONT/V value between A and B
100.0% Yes
0.0% No
If NG, replace the EVAP canister purge volume control sole-
noid valve.
# Without CONSULT
Check air passage continuity.
@ SEFS80U " Air passage continuity
Condition between A and B
12V direct current supply between ter- ¥
. es
minals
No

If NG or operation takes more than 1 second, replace solenoid

valve.

EC-316



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

VALVE

Component Description

Coil

To water .
| Terminal

separalor

Valve

Spring

O-ring Canister side  Plunger

SEF032W|

- EVAP canister vent

gontro! valve %\‘
AN //! SEF1438

Component Description .

The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenocid valve responds to signals from the ECM. When the
ECM sends an ON signal, the coil in the solenoid valve is ener-
gized. A plunger will then move to seal the canister vent. The abil-
ity to seal the vent is necessary for the on board diagnosis of other
evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows
“EVAP Control System (Small Leak)” diagnosis.

CONSULT Reference Value in Data Monitor
Mode

g . NAECD223
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
VENT CONT/V e Ignition switch: ON OFF

ECM Terminals and Reference Value

NAECO224

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
108 G/R EVAP canister vent control [ignition switch “ON"] BATTERY VOLTAGE
valve {11 - 14V)
On Board Diagnosis Logic
NAECD225
DTC No. Malfunction is detected when ... Check tems (Possible Cause}
P0446 An improper voltage signal is sent to ECM through EVAP | e Harness or connectors
0903 canister vent control valve. (The valve circuit is open or shorted.)
o EVAP canister vent control valve

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF" and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm battery
voltage is more than 11V at idle.

NAECOZ26

EC-317
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AT
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

DTC Confirmation Procedure (Cont'd)

VALVE

Yr MONITOR  ¥r NOFalL []

CMPS*RPM(REF)

750 rpm

RECORD

SEF357VA

With CONSULT

1} Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and wait at least 8 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-320.

With GST

1)} Start engine and wait at least 8 seconds.

2) Select “MODE 7" with GST.

3) [f 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-320.

No Tools

1) Start engine and wait at least 8 seconds.

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

3) Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-320.

EC-318



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

VALVE
Wiring Diagram
Wiring Diagram @l
NAECOZ2283
IGNITION SWITCH EC-VENT/V-01
ON or STAAT AA,
I b
! FUSE |Referto EL-POWER.
g 104 EJIH%J)CK
m—: Detectable fine for DTC =
1 - — : Non-detectable line for DTC i
]
B/wW L@
(M2)
L-‘I
B1
B/W
0
(GED)
B L
T
[2] EVAP CANISTER
VENT CONTROL
VALVE ﬂ
ity ]!
o AT
GA
l TE
|Le]
43
G/R R
’J—‘
AX
(
Ma4 &

ey Eom 8T
RS
Refer to last page (Foldout page).
VAN , B
T2]512[sK 6718 [o]0] oy (T12]aay G
4
H[12]1s 14 16] 1617 18 usa?a/ @
Rl
1 J02 f 108 | 104 | | 105] 106|107 | 108 v K dafaslaglay| J6afes|es 86
s rio ot [ 2] [sts] el [we B “;“95:‘;:‘57595:37363?397;0?;‘ W
Y 3
7 Te [ g [ 1o [1e]rea]ron [ e 2]43] MeoTeoTaTealeal TTabs) L8 || @
£l
MECE71C B
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Diagnostic Procedure

VALVE _

Diagnostic Procedure

NAECOZ22

1 INSPECTION START

3 CHECK POWER SUPPLY

Do you have CONSULT?

Yes or No
Yes » GO TO 2.
No > GC TO 3.

2 CHECK EVAP CANISTER VENT CONTROL
VALVE CIRCUIT

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

2. Select “VENT CONTROLA" in “ACTIVE TEST" mode with
CONSULT.

3. Touch "ON/OFF” on CONSULT screen.

macTveTesTH [
VENT CONTROLV ~ ON

zozz====== MONITOR =s=======:
CMPSsRPM(REF) orpm
FR 02 MNTR-B2 LEAN
FR 02 MNTR-B1 LEAN
A/F ALPHA-B2 100%
A/F ALPHA-B1 100%
THRTL POS SEN 0.46Y

[ ON_|BIEIE( OFF |

4, Check for operating sound of the valve.
Clicking noise should be heard.

SEF883U

OK or NG
oK » |[coTO7.
NG » |GOTOS.

1. Turn ignition switch “OFF”.
2. Disconnect EVAP canister vent control valve harness con-
nector.

T—

— s h 1~
— EVAP canistér ———=

Za\!!
7 ézhﬁ_/:ﬁ

EVAP?&TnIster

3. Turn ignition switcht "ON".
4. Check voltage between terminal 2 and ground with CON-

SULT or tester.
E DISCONNEST
- 24 €

SEF872T

=

Wfﬁ D O
" N SEF884aU
Voltage: Battery voltage
OK or NG
OK p [GOTOS
NG > GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

« Hamess connectors M2, B1

» Harness connectors B43, B101

e 10Afuse

s Harness for open or short between EVAP canistar vent con-
trol valve and fuse

> Repair harness or connectors.

EC-320



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

VALVE
Diagnostic Procedure (Cont'd)
5 CHECK OUTPUT SIGNAL CIRCUIT 6 DETECT MALFUNCTIONING PART Gl
1. Turn ignition switch “OFF”. Check the following.
2. Disconnect ECM harness connector. +» Harness connectors B101, B43 M A
3. Check hamess continuity between ECM terminal 108 and e Hamess connectors B1, M2 e
terminal 1, & Harness connectors M34, F27
e Harness for open or shert between EVAP canister vent con-
troi valve and ECM EM
— ® > Repair opan circult or short to ground
H_s_ ]i ECM |9 CONNECTOHH 1 TS or short to power in hamass or cen- LG
IMSCONKECT 108 SCONNECT nectors. L
7 CHECK EVAP CANISTER VENT CCNTROL
VALVE
C! @ Refer to “Component Inspection” EC-321. -
) SEF885U G ?FE
Continuity should exist, OKorN
4. Also check harness for short to ground and short to power. OK > GO TO 8.
OK or NG NG | g Replace EVAF canisier vent control CL
oK » |coTO7 valve.
NG » |(GOTOG. T
8 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115. AT
> INSPECTION END
TF
29
i
Sl
o 0-1ing 633 Component Inspection e
& | [ marwewrn ]| EVAP CANISTER VENT CONTROL VALVE I -
VENT CONTROLY OFF CheCk air passage COﬂtanFty
=======: MONITOR =======: @ With CONSULT
cvpsRemRER  opm | | Perform “VENT CONTROL/V” in “ACTIVE TEST’ mode. §T
FR 02 MNTR-B1 RICH
ke i VR Condition Air passage continuity
VENT CONTROL/Y between A and B RS
[_ON_][oN/OFF oN o
OFF Yes g7
SEF393V -

# Without CONSULT

O@ DO Al ge continuity RA
N ir passa
r % Cendition between A and B

12V direct current supply between ter- No SC
%\ _ minals 1 and 2
O-rlng@
No supply Yes El
4 @]s53-12n.m
(0.54 - 1.2 kg-m,
46.9 - 104 in-Ib) [
AEC783A
507
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE

Component Inspection (Cont’d)

if NG or operation takes more than 1 second, clean valve using air

blower or replace as necessary.
If portion B is rusted, replace EVAP canister vent control

valve.
Make sure new O-ring is installed properly.

508 EC-322



DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

SENSOR
Component Dascription
Component Description @l
NAECO231
Evaporative The EVAP control system pressure sensor detects pressure in the .
/" emission (EVAP) purge line. The sensor output voltage to the ECM increases as 714
control system pressure increases. The EVAP control system pressure sensor is A,
pressure sensor not used to control the engine system. lt is used only for on board
diagnosis.
g B
LG
SEF4290)
5F
a5l
> 4}
53 FE
£ 3
225)
2 15} el
5 1t
Cost
0 1 1
-9.3 +4.0
(-70, -2.76, —1.35)  (+30, +1.18, +0.58) v
Pressure kPa (mmHg, inHg, psi)
{(Reiative o atmospheric pressure}  gerpgsgs AT
4
CONSULT Reference Value in Data Monitor
Mode ,
. maecoze [[5
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION 5D
=/
EVAP SYS PRES |e Ignition switch: ON Approx. 3.4V
ECM Terminals and Reference Value 4
Specification data are reference values and are measured between cach terminal and 32 (ECM ground).
TERME | iRe S
NAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
o) o)
42 P/B Sensors’ power supply [ignition switch “ON"] Approximately 5V BA
[Engine is running]
43 B Sensors’ ground « Warm-up condition Approximately OV Sl
e |dle speed
EVAP control system pres- . . pp— . 5
652 G/B sure sensor [ignition switch “ON"] Approximately 3.4V =S
BT
[
8G
EL
D3¢
509
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

On Board Diagnosis Logic

SENSOR

On Board Diagnosis Logic

NAECD234

DTC No. Malfunction is detected when ... Check Items {Possible Cause)
P0450 e An improper voltage signal from EVAP control system e Hamess or connectors
0704 pressure sensor is sent to ECM. (The EVAP control system pressure sensor cir-
cuit is open or shorted.)

e Rubber hose to EVAP control system pressure
sensor is clogged, vent, kinked, disconnected or
improper connection.

» EVAP control system pressure sensor

e EVAP canister vent control valve

e EVAP canister purge volume control solenoid
valve

o EVAP canister

e Rubber hose from EVAP canister vent controf
valve to water separator

DTC Confirmation Procedure i
NOTE: :
If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
TESTING CONDITION:
Always perform test at a temperature of 5°C (41°F) or more.
[6] (@ With CONSULT
% MONITOR % NoFar L[l 1) Start engine and warm it up to normal operating temperature.
CMPSeRPM(REF) 750rpm 2) Turn ignition switch “OFF” and wait at least 5 seconds.
COCLAN TEMP/S 85°C 3) Turn ignition switch “ON”.
TANK F/TMP SE 29°C 4} Select “DATA MONITOR” mode with CONSULT.
5) Make sure that “TANK F/TEMP SE” is more than 0°C (32°F).
6) Start engine and wait at least 20 seconds.
_ 7} 1f 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-327.
RECORD | .
SEF886UA @ With GST

m CONMECT
ECM || CONNECTOR H.s. G}

60 C_ff&\_ )

&
oo |

SEF887U

1) Start engine and warm it up to normal operating temperature.

2) Check that voltage between ECM terminal 60 (Tank fuel tem-
perature sensor signal) and ground is less than 4.2V.

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

4) Start engine and wait at least 20 seconds.

5) Select “MODE 7” with GST.

6) [f 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-327.

& No Tools

1} Start engine and warm it up to normal operating temperature.

EC-324



DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

SENSOR

DTC Confirmation Procedure {Cont'd)

Check that voltage between ECM terminal 60 (Tank fuel tem-
perature sensor signal) and ground is less than 4.2V.

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

Start engine and wait at least 20 seconds.

Turn ignition switch “OFF”, wait at least 5 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-327.

EC-325

LG
FE
oL

MT

%

SC

EL

1)
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE
SENSOR

Wiring Diagram

Wiring Diagram

NAECO236

EVAP CONTROL EC-PRE/SE-01
SYSTEM
PRESSURE SENSOR
| i i |
3 R 1
P/B G/B B _
. . : Dotectable line for DTG
(~ -1 m—: Non-detectable line for DTC
: : B> with AT
i
P/B G/B i
I N 1
B
P/B G BAW
o
| |
! |
| _ _‘.I
~1e
P/B G BIW
Sk - g -t - ===~ g - iz
P/B G BW
~ 1@
| I
e
P/B G BAW
(Mad)
i e ey ()
P/B G/B BW
-}~ OINT
~4 @ =1 [connecron
1 =11
lI : * @ ——:=Pp 0ECTPS l|_1T|_|
B
]
: ! :O-@)—BB
. I I
P/B G/B B B I I

’_L| |_l_I |_l_| I—l—I B B B
Faz] 62 [43] [42] oM IJ
SENP FIPRES GND-A SGEr\rlxit‘}s (TRANSMISSION @)
ECM CONTROL
wooutey L L
@ : 2>
Refer to last page (Foldout page).
1]2]3]4 AHAEEN 1Jz2Ta]4a[sKXE]78] 50
M2
1112} 13]1a]15]18) 17 18] 10f20k21]22{23]24 ¥32) [+ [12ii3]14]15] 18] 17] 18 MV34 ), BD
W
= /i o ™ =
Fai 112314 B102
A EEEEE &P G @

101102 [ 103 J1od| 105306107 | 108
e o 2| | naf 4 ns| e
N7 e | ne 20| [1etpiez]2a) 124

MEC&72C
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

SENSOR

Diagnostic Procedure

Diagnostic Procedure

NAECOZ37

1 CHECK RUBBER TUBE

4 CHECK POWER SUPPLY

1. Turn ignition switch “OFF”.
2. Check rubber tube connected to the sensor for clogging,
vent, kink, disconnection or improper connection.

T Tl
'\\> EVAP control syslem pressure

~senscr harness connector
I e

EVAP car‘uisterX
&

Rear right tire
AN

1. Turn ignition switch “"ON".
2. Check voltage between terminal 3 and ground with CON-
SULT or tester.

E DISCONNECT

<]
15

&
e Lead |

SEF495R
OK or NG
OK > GO TO 2.
NG > Reconnect, repair or replace.

- SEFB89L)
Voltage: Approximately 5V
OK or NG
OK » GO TO 6.
NG > GO TO 5.

2 RETIGHTEN GROUND SCREWS

5 DETECT MALFUNCTIONING PART

1. Loosen and retighten engine ground screws.
Engine ground === S

o
=
vl [RAN]

£22 g C -
3 .'
’F\‘!

™
SEFQ31S

Check the following.

e Hamess connectors B101, B43

e Harness connectors B1, M2

e Harness connectors M94, F27

e Harness for open or short between EVAP control system
pressure sensor and ECM

> lRepair harness or connectors,

6 CHECK GROUND CIRCUIT

> ]GOTO 3

3 CHECK CONNECTOR

1. Disconnect EVAP control system pressure sensor hamess
connector.

2. Check senscr harness connector for water.
Water should not exist.

—_

. Turn ignition switch "OFF”.
2. Check harness continuity between terminal 1 and engine

ground.
€& &
[Q] q

¥
&

SEFBI0OU
Continuity should exist.

OK or NG 3. Also check harness for short to ground and short to power.
OK > GO TO 4. OK or NG
NG » Repair or replace harness connector. OK p GO TO 8.
NG » |GOTOT7.

EC-327

)

T

AT

Sl

ST

RS

-
BT
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE
SENSOR

Diagnostic Procedure (Cont'd)

7 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors B101, B43

Harness connectors B1, M2

Harness connectors M94, F27

Harness connectors F23, M32

Harness for open or short between EVAP control system

pressure sensor and ECM

» Hamess for open or short between EVAP control system
pressure sensor and TCM (Transmission control module)

11 CHECK EVAP CANISTER VENT CONTROL
VALVE
Refer to “Component Inspection”, EC-321.
OK or NG
OK > GO TO 12,
NG > Replace EVAP canister vent control
valve.

» Repair open circuit or short to ground
or short to power in harness or con-
nectars.

12 |CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR

8 CHECK INPUT SIGNAL CIRCUIT

Refer to “Component Inspection” EC-329.

—

. Disconnect ECM harness connector.
2. Check hamess continuity between ECM terminal 62 and

terminal 2.
iy
s N HE Jol connecTon] (i) L8
62 DISGONNECT

DISCOMNECT

Continuity should exist.
3. Also check harness for short to ground and short to power.

SEF891U

OK or NG
OK > GO TO 13
NG > Replace EVAP control system pressure
Sensor,

13 CHECK RUBBER TUBE

1. Check cbstructed water separator and rubber tube con-
nected to EVAP canister vent control valve. For water
separator, refer to EC-414.

2. Clean the rubber tube using air blower.

OK or NG
OK » GO TO 14
NG > Clean, repair or replace rubber tube
and/or water separator,

OK or NG
OK > GO TO 10.
NG » GO TO 9.

14 |CHECK IF EVAP CANISTER SATURATED
WITH WATER

9 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors B101, B43

& Harness connectors B1, M2

e Harness connectors M94, F27

e Harness for open or short between ECM and EVAP control
system pressure sensor

| Repair open circuit or short to ground
or short to power in harness or con-
nectors.

10 CHECK EVAP CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Refer to "*Component Inspection”, EC-316.

1. Remove EVAP canister with EVAP canister vent control
valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

Water s EVAP canister
\‘ vent control valve

SEF596U
Yes or No
Yes p» |GOTO15.
No (GO TO17.

OK or NG
QK > GO TO 1.
NG > Replace EVAP canister purge volume
control solenoid valve.

EC-328



DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

SENSOR
Diagnostic Procedure (Cont'd}
15 CHECK EVAP CANISTER 18 DETECT MALFUNCTIONING PART Gl
Weigh the EVAP canister with the EVAP canister vent conirol Check the following.
valve attached. e Harness connectors F27, Mo4 A
The weight should be less than 1.8 kg (4.0 Ib). » Hamess connectors M2, B1 b
oK NG ¢ Harness connectors B43, B101
or e Joint connector F21 (Refer to “HARNESS LAYOUT" in EL
OK > GO TO 17. section.) EWI]
# Harness for open or short between harness connector B43
NG > GO 10 16. and engine ground
- » Repair open circuit or short to ground L©
16 DETECT MALFUNCTIONING PART or short to power in harness or con-
nectors.
Check the following.
e EVAP canister for damage
o EVAP hose between EVAP canister and water separator for 19 CHECK INTERMITTENT INCIDENT
clogging or poor connection =
- - Refer to “TRCUBLE DIAGNOSIS FOR INTERMITTENT FE
> Repair hose or replace EVAP canister. INCIDENT". EC-115.
» INSPECTION END @L
17 CHECK SHIELD CIRCUIT ’
1. Reconnect harness connectors disconnected.
2. Disconnect harness connectors B43, B101. T
3. Check harness continuity between terminal 5 and engine
ground.
Pan DISCONNECT ﬁxﬂl
B ey |2 (t (A
A€ &
TF
(2] [‘“‘! PD
SEF892U AN Y
Continuity should exist. i
4. Also check harness for short to ground and short to power.
Then reconnect jeint connector. .
S
OK or NG
OK » GO TO 19, }
Sk
NG » |GOTO 18. BR
ST
35
BT

conieer — Component Inspection I
% & ) == Hooweso] | EvAP CONTROL SYSTEM PRESSURE SENSOR U A
ez 1. Remove EVAP control system pressure sensor with its har-
ness connector connected. §e
2. Remove hose from EVAP control system pressure sensor.

® of 3. Tum ignition switch “ON".

4. Use pump to apply vacuum and pressure to EVAP control EL
system pressure sensor as shown in figure.

= 5. Check input voltage between ECM terminal 62 and ground. 1B
L

EVAP confrol system
pressure sensor

SEFg894U
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

SENSOR
Component /nspection (Cont'd)
Pressure (Relative to atmospheric Voltage (V)
pressure) g
0 kPa (C mmHg, 0 inHg) 3.0-38
-9.3 kPa (=70 mmHg, -2.76 inHg} 0.4-086
CAUTION:

Air hole protector (if equipped)

L Il

Never apply force.

N —

SEF799W

¢ Always calibrate the vacuum pump gauge when using it.

e Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or
over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

6. If NG, replace EVAP control system pressure sensor.

CAUTION:

o Never apply force to the air hole protector of the sensor if
equipped.

e Discard EVAP control system pressure sensors which
have 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-330



DTC P0500 VEHICLE SPEED SENSOR (VSS)

Component Description

Component Description @

NAECG0239
The vehicle speed sensor is installed in the transaxle. 1t contains a

pulse generator which provides a vehicle speed signal to the

am
Vehicle speed speedometer. The speedometer then sends a signal to the ECM. A
SEeNsor
(Sl
LG
AEC10
ECM Terminals and Reference Value s EC
Specification data are reference values and are measured between each terminal and 32 (ECM ground).
e
TERME- | (e F&
NAL ITEM CONDITION DATA (DC Voliage)
NO COLOR
CL
2 -
g
[Engine is running] T
29  |W/L Vehicle speed sensor e Lift up the vehls:l_e
e In 1st gear position AT
e Vehicle speed is 40 km/h (25 MPH}
SEF996U
TF
On Board Diagnosis Logic -
waccozar [ 2[0)
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
PC500 e The almost 0 km/h (0 MPH} signal from vehicle speed ¢ Hamess or connector AN
0104 sensor is sent to ECM even when vehicle is being {The vehicle speed sensor circuit is open or
driven. shorted.)
e Vehicle speed sensor 81
DTC Confirmation Procedure o
CAUTION: BR
Always drive vehicle at a safe speed.
NOTE:

If “DTC Confirmation Procedure” has been previously conducted, ST
always turn ignition switch “OFF” and wait at least 5 seconds
hetore conducting the next test.

TESTING CONDITION:

Steps 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 BT
to be easier, it is unnecessary to lift the vehicle.

With CONSULT
B VEHICLE SPEED SEN CKTH 1} Start engine. HA
AETER TOUGH START 2) Perform_“VEHlCLE SPEED SEN CKT” in “FUNCTION TEST”
DRIVE VEHIGLE mode with C“ONSULT.. . sc
AT 10km/h (Bmph) OR 3) If NG, go to “Diagnostic Procedure”, EC-335.
MORE WITHIN 15 sec. If OK, go to following step.
' 2L
ly]
| NEXT][  START | 195
MEF558DA
517
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

DTC Confirmation Procedure (Cont'd)

[6]

¥r MONITCR ¥r NO FAIL I:I
CMPS-RPM({REF) 2000mm
COOLAN TEMP/S 88°C
B/FUEL SCHDL 3.0msec
PW/ST SIGNAL OFF

VHCL SPEED SE 56km/h

[ RECORD

SEF199vD
¥ MONITOR  vr NOFAL L]
CMPS-RPM(REF)  2000rpm
COOLANTEMP/S  88°C
B/FUEL SCHDL 3.0msec
PW/ST SIGNAL OFF
VHCL SPEED SE  56Kkmin
| RECORD
SEF199vA

4) Select “DATA MONITOR” mode with CONSULT.

5) Warm engine up to normal operating temperature.

6) Maintain the following conditions for at least 10 consecutive
seconds.

1,400 - 2,800 rpm (A/T models)
2,000 - 3,000 rpm (M/T models)

CMPS-RPM (REF)

COOQOLAN TEMP/S More than 70°C (158°F)

2.3 - 4.5 msec (A/T models)
3.2 - 5.5 msec (M/T models}

B/FUEL SCHDL

Suitable position

OFF

Selector lever

PW/ST SIGNAL

7) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-335.

With CONSULT

1) Start engine

2) Read “VHCL SPEED SE” in “DATA MONITOR” 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-335.
If OK, go to following step.

3) Select “DATA MONITOR” mode with CONSULT.

4) Warm engine up to normal operating temperature.

5) Maintain the following conditions for at least 10 consecutive
seconds.

1,400 - 2,800 rpm (A/T models)
2,000 - 3,000 rpm (M/T models)

CMPS.RPM (REF)

COOLAN TEMP/S More than 70°C {158°F}

2.3 - 4.5 msec {A/T models)
3.2 - 5.5 msec (M/T models)

B/FUEL SCHDL

Selector lever Suitable position

PW/ST SIGNAL OFF

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-335.

Overall Function Check oo

Use this procedure to check the overall function of the vehicle

speed sensor circuit. During this check, a 1st trip DTC might not

be confirmed.

& With GST

1) Lift up drive wheels.

2) Start engine.

3) Read vehicle speed sensor signal in “MODE 1” with GST.
The vehicle speed sensor on GST should be able to exceed
10 km/h (6 MPH) when rotating wheels with suitable gear posi-
tion.

EC-332



DTC P0500 VEHICLE SPEED SENSOR (VSS)

Overall Function Check {Cont'd)

. @ CONNECT
[_ecm_lofcomnecton] . E}
29

L

H

SEFB71U

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-335.

@&y No Tools

1) Lift up drive wheels.

2) Start engine.

3) Read the voltage signal between ECM terminal 29 (Vehicle
speed sensor signal) and ground with oscilloscope.

4} Verify that the oscilloscope screen shows the signal wave as
shown at “ECM Terminals and Reference Value” on the previ-
ous page.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

EC-335.

EC-333
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DTC P0500 VEHICLE SPEED SENSOR (VSS)
Wiring Diagram

Wiring Diagram
IGNITION SWITCH EC-VSS-01

ON or START

1
1 FUSE Refer to EL-POWER.

10A | BLOCK
(/B B Detectabie line for DTC
m—: Non-detectabie line for DTG

T

[0

W/B

w/B

UNIFIED METER CONTRGL UNIT
{With speedometer and odo/trip meter) COMBINATION

METER
5 6 @D @

FPC CONNECTOR

WL

F23
WiL

WiL

Iz=]

VeP VEHICLE
ECM SPEED

- SENSOR

—

B
=+

@D

Ife—@

=
~J
~J

Refer to last page (Foldout page}.

r- T T : (MID)

1 Lt
2345<>B|?8910M321234<>5672%
W GY

1102 103 104 | 105]108) 107 | 108
10810 |1 | 2] | i3 s ] e
LU ARt il Il s s

MECE73C



DTC P0500 VEHICLE SPEED SENSOR (VSS)

Diagnostic Procedure

Diagnostic Procedure @
NAECO244
1 CHECK INPUT SIGNAL CIRCUIT 5 CHECK INTERMITTENT INCIDENT [
1. Turn ignition switch “OFF". Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
2. Disconnect ECM harness connector and combination meter INCIDENT", EC-115.
harness connector. EM
3. Check harness continuity between ECM terminal 29 and > INSPECTION END

meter terminal 36.

. DISCONMECT @ . DISCONNECT L@
[ Ecm |0|CONNECTOR]I_ IIIIIIIII

29
FE
SEF712U G,
Continuity should exist.
4, Also check harness for shorl to ground and short to power.
OK or NG ST
OK » GO TO 3.
NG > GOTO 2. AT
2 DETECT MALFUNCTIONING PART e
Check the following. -
e Harness connectors M32, F23
e Harness for open or short between ECM and combination E)
meter
> Repair open circuit or short to ground
or short to power in harness or con- AL
nectors.
SU
3 CHECK SPEEDOMETER FUNCTION
Make sure that speedometer functions properly.
OK or NG S
OK > GO TO 5.
NG > GO TO 4. ST
4 CHECK SPEEDOMETER CIRCUIT BS

Check the following.

e Harness connectors M70, B50

» Harness for open or short betwean combination meter and ST
vehicle speed sensor

OK or NG
OK > Check combination meter and vehicle
speed sensor. Refer to EL section.
NG » Repair open circuit or short to ground @@
. @)
or short to power in harness or con-
nectors.
EL
(1K)

EC-335 o221
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

(AAC) VALVE

Description
| Description
NAECG245
SYSTEM DESCRIPTION .
Sensor Input Signal to ECM Ecr;?ol;imc- Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature
Ignition switch Start signal
Throttle position sensor Throttle position
Park/Neutral position switch Park/Neutral position
Alr conditioner switch Air conditioner operation i;c:)liti)jlr IACGV-AAC valve

Power steering oil pressure switch

Power steering {oad signal

Battery

Battery voltage

Vehicle speed sensor

Vehicle speed

Ambient air temperature switch

Ambient air temperature

Intake air temperature sensor

Intake air temperature

Absolute pressure sensor

Ambient barometic pressure

Alr

SEFQ40E

This system automatically controls engine idle speed to a specified
level. idle speed is controlled through fine adjustment of the
amount of air which bypasses the throttle valve via IACV-AAC
valve. The IACV-AAC valve repeats ON/OFF operation according
to the signal sent from the ECM. The camshaft position sensor
detects the actual engine speed and sends a signal to the ECM.
The ECM then controls the ON/OFF time of the IACV-AAC valve
so that engine speed coincides with the target value memorized in
ECM. The target engine speed is the lowest speed at which the
engine can operate steadily. The optimum value stored in the ECM
is determined by taking into consideration various engine
conditions, such as during warm up, deceleration, and engine load
{air conditioner and power steering).

COMPONENT DESCRIPTION

IACV-AAC Valve
NAECO24550207

The IACV-AAC valve is moved by ON/OFF pulses from the ECM.
The longer the ON pulse, the greater the amount of air that will flow
through the valve. The more air that flows through the valve, the
higher the idle speed.

NAECO245502

EC-336



DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

CONSULT Reference Value in Data Monitor Mode

CONSULT Reference Value in Data Monitor @l
Mode
o . MNAECO246
Specification data are reference values. R4
MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up idle 10 - 20% E[w
e Air conditioner switch: “OFF”
IACV-AACN e Shift laver; “N” '
o No-load 2,000 rpm o LS
ECM Terminals and Reference Value necans
Specification data are reference values and are measured between each terminal and 32 (ECM ground). ﬂ
TERMI- WIRE
E?)L COLOR ITEM CONDITION DATA {DC Voltage) FE
a8-1v A
oy G
X DO e
[Engine is running] ol L T AR
e Warm-up condition of--Hod o M
» ldle speed
— AT
SEFQOSY
101 |CR IACV-AAC valve 2.3y T8
(V) LoD
[Engine is running]
¢ Warm-up conditon | T oo o PO
¢ Engine speed is 3,000rpm | [ T e
P R
R S 57
SEFB92W
. . . sul
On Board Diagnosis Logic
NAEC0248
BTC No. Malfunction is detected when ... Check ltems {Possible Cause) BR
P0505 A) The IACV-AAC valve does not operate properly. e Harness or connectors
0205 (The IACV-AAC valve circuit is open.)
» IACV-AAC valve ST
B) The IACV-AAC valve does not operate properly. e Harness or connectors
{The IACV-AAC valve circuit is shorted.) BS
& IACV-AAC valve =
BT

DTC Confirmation Procedure

NOTE:
¢ If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF" and wait at least
5 seconds before conducting the next test. SG
e Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st
trip DTC cannot be confirmed, perform “PROCEDURE EL
FOR MALFUNCTION B”.

NAECOZ49 H
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

DTC Confirmation Procedure (Cont'd)

(AAC) VALVE

% MONITOR v NOFAIL []
CMPS=RPM(REF) Orprn
[ RECORD
SEF360VA
+ MONITOR ¢ NOFAIL []
CMPS*RPM(REF) 750rpm
COOLAN TEMP/S 85°C
[ RECORD |
SEF361VC

PROCEDURE FOR MALFUNCTION A

TESTING CONDITION:

Before performing the following procedure, confirm that bat-

tery voltage is more than 10.5V with ignition switch “ON”.

With CONSULT

1} Turn ignition switch “ON”",

2) Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 2 seconds.

4) It 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-341.

& With GST

1) Turn ignition switch “ON" and wait at least 2 seconds.

2) Select “MODE 7" with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-341.

w2 No Tools

1) Turn ignition switch “ON" and wait at least 2 seconds.

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

3} Perform “Diagnostic Test Mode |l {Self-diagnostic results)” with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-341.

NAECG?48501

PROCEDURE FOR MALFUNCTION B
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 11V at idle.
(B With CONSULT
1) Start engine and warm it up to normal operating temperature.
2) Turn ignition switch “OFF" and wait at least 5 seconds.
3} Turn ignition switch “ON" again and select “DATA MONITOR”
mode with CONSULT.
4) Start engine and run it for at least 1 minute at idie speed.
5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-341.
With GST
1) Start engine and warm it up to normal operating temperature.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3} Start engine again and run it for at least 1 minute at idle speed.
)
)

MNAECOZ49502

4) Select “MODE 7" with GST.
5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-341.

No Tools
1) Start engine and warm it up to normal operating temperature.

EC-338



DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE
DTC Confirmation Procedure (Cont'd}

2) Turn ignition switch “OFF” and wait at least 5 seconds. 6l
3) Start engine again and run it for at least 1 minute at idle speed.
4) Turn ignition switch “OFF”, wait at least 5 seconds and then _

turn “ON”. WA
5) Perform “Diagnostic Test Mode 1! (Self-diagnostic results)” with
ECM. &
8) If 1st trip DTC is detected, go to “Diagnostic Procedure®,
EC-341.
LG

GL

i

AT

e
=)

=

A

EC-339



DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

Wiring Diagram

Wiring Diagram

NAECO25G

IGNITION SWITCH -AA -01
ON or START EC CN
| |
! FUSE | Referto EL-POWER.
10A |BLOCK
(/B) mm— : Detectable lin for DTC
s Non-dletectasle fine for DTG

]

B/W
J_‘
B/W

e
B/W

IACV-AAC
VALVE

y DN =

o
pal

i

F101
@
¥

AAC ECM
(ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
2[3]4]5 FRABM ISIEIEIEA @
FHBEBBEHEEREERER M‘;z \5|6}7 aj%)

161|102 f103] 104 R105{ 106 )107 [108

2% 44]45]46]a7] [s4]65]66
) mmm@ 2| (| e
54]55]56]57[58[73f74] 78] 75 a Hs.

8] Trafecletfezlsa] [7[elre]

7 ug | 9 jrao| |12tfi2z[123 124

L

MEC069C
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

Diagnostic Procedure

Diagnostic Procedure Gl
MNAECO251
1 CHECK POWER SUPPLY 3 CHECK OUTPUT SIGNAL CIRCUIT A
1. Stop engine. 1. Turn ignition switch “OFF".
2. Disconnect IACV-AAC valve harness connector, 2. Disconnect ECM harness connector.
. inui ECM terminal 101 and
|- EGHC-8PT valve 3 t(;rrlrt;gk rllagrness continuity between ermingl EM
{ i nal 2.
TACV-AAC valve
harness F-::’orl\nector 5 = _ e ‘L@
= Y [_Ecm _ joiconnecTor] T LD
DISCONRECT 101 DISCONREST
@& t o] =
3. Turn ignition switch “ON”. Continuity should exist. @ﬂ:.
4. Check voltage between terminal 1 and ground with CON- 4. Also check harness for shoit to ground and short to power.
SULT or tester. OK or NG
DISCONNECT QK b GO TO 5. [M]T
' &Y
@iw 4 DETECT MALFUNCTIONING PART
) Check the following. TiE
s Harness connectors F6, F101
@ O 1 e Harness for open or short between IACV-AAC valve and
SEF713U ECM PD
Voltage: Battery voltage P |Repair open circuit or short to ground
OK or NG : or short to power in harness or con-
nectors. X
oK p |GOTOS ‘
NG > _|GoTo2 5 |CHECK IACV-AAC VALVE -
Refer to “Component Inspection” EC-341.
2 DETECT MALFUNCTIONING PART :
OK or NG E}
Check the following.
e Harness connectors F101, F6 OK > GoTOS.
e Hamess connectors F23, M32 NG » Raplace IACV-AAC valve.
o 10A fuse ST
e Harness for open or short between |IACV-AAC valve and i
fuse 6 CHECK INTERMITTENT INCIDENT
P |Repair harness or conhectors, Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT RS
INCIDENT", EC-115.
> INSPECTION END
| 3T

Component Inspection
IACV-AAC VALVE

NAECO252 [{I A

.s. E@ @%) 1. Disconnect IACV-AAC valve harness connector. e
(21 2. Remove IACV-AAC valve. SC
e Check IACV-AAC valve resistance.
Resistance:

Approximately 10 [at 20°C (68°F)]

[Q] e Check plunger for seizing or sticking.
e Check for broken spring. ([
seros7s| 3. Supply battery voltage between IACV-AAC valve connector

EC-341 27



DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

Component Inspection (Cont'd)

terminals.
Plunger should move.

> EC-342



DTC P0510 CLOSED THROTTLE POSITION SWITCH

Component Description

built into throttle

Throttle position switch

Component Description
A closed throttle position switch and wide open throttle position

MNAEC0253

position sensor Throttle position switch are built into the throttle position sensor unit. The wide open
(-} switch connector throttle position switch is used only for A/T control.
N When the throttie valve is in the closed position, the closed throttle
position switch sends a voltage signal to the ECM. The ECM only
Throttls positi uses this signal to open or close the EVAP canister purge volume
position . o .
— sensor connector clon?ro! solenoid valve when the throttle position sensor is malfunc-
. =N tioning.
(@)
SEFB05V
CONSULT Reference Value in Data Monitor
MOde MNAECG523
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
CLSD THLP sw | Engine: After warming up, idle Throttle valve; Idle position ON
the engine Throttle vaive: Slightly open OFF

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and 32 (ECM ground).

NAECO255

TER- 1 wiRe
MINAL ITEM CONDITION DATA (DC Vaoltage)
COLOR
NO.
[Engine is running] BATTERY VOLTAGE
. e Warm-up condition (11 - 14V)
Threttle position switch & Accelerator pedal fully released
28  |ORW o
(Closed position)
[lgnition switch “ON"] i
e Accelerator pedal depressed Approximately OV
On Board Diagnosis Logic
NAECO258
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO510 e Battery voltage from the closed throttle position switch is | e Harness or connectors
0203 sent to ECM with the throtile valve opened. {The closed throttle position switch circuit is

shorted.)
Closed throttle pesition switch
Throttle position sensor

EC-343

B2,
E
LG

FE
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

DTC Confirmation Procedurs

Y MONITOR % NOFAIL [ ]
CMPS-RPM(REF} 950rpm
COOLAN TEMP/S 85°C
CLSD THL/P SW ON
| RECORD |
AECI13A
Y MONITCR ¥r NO FAIL I:I
COOLAN TEMP/S B4°C
VHCL SPEED SE 45km/h
THRTL POS SEN 2.6V
RECORD |
SEF329UC

5.

&
[O[ CONNECTOR|

‘D
28 .

cf6\—H

II__I_I
Ll 1

{L_Ecm

SEFg721

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

@ With CONSULT

1) Start engine and warm it up to normal operating temperature.

2) Turn ignition switch “OFF”, wait at least 5 seconds and then
start engine.

3) Select “CLSD THL/P SW” in “DATA MONITOR” mode.

4) Check the signal under the following conditions.

NALCo257

Conditicn Signal indication
Throttle valve: Idle position ON
Throtile valve: Slightly open OFF

If the result is NG, go to “Diagnostic Procedure”, EC-346.
If OK, go to following step.

5) Select “DATA MONITOR” mode with CONSULT.

6) Drive the vehicle for at least § consecutive seconds under the
following condition.

THRTL PQOS SEN More than 2.5V

VHCL SPEED SE More than 4 km/h (2 MPH)

Selactor lever Suitable position

Driving venicle uphill {Increased ergine load}
will help maintain the driving conditions
required for this test,

Driving location

7) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-346.
Overall Function Check s
Use this procedure to check the overall function of the closed
throttie position switch circuit. During this check, a 1st trip DTC
might not be confirmed.
#® Without CONSULT
1) Start engine and warm it up to normal operating temperature.
2) Check the voltage between ECM terminal 28 (Closed throttle
position switch sighal) and ground under the following condi-
tions.
At idle: Battery voltage
At 2,000 rpm: Approximately OV
3) W NG, go to “Diagnostic Procedure”, EC-346.

EC-344



DTC P0510 CLOSED THROTTLE POSITION SWITCH

Wiring Diagram
Wiring Diagram —
EC-TP/SW-01
IGNITION SWITCH MA

ON or START

FUSE Refer to EL-POWER.

10A I?JI.TBOCK EM
W) e Detectable line for DTC

e . Non-detectable line for DTC

| |
[T 6

BW

[P
GL

T

THROTTLE
POSITION Al
SWITGH
CLOSED THROTTLE POSITION

WITCH AND WIDE OPEN
THROTTLE POSITION SWITGH) TE

ECM (ECCS
CONTROL
MODULE)

RS

Refer to last page (Foldout page).

[5¢]
sla]sl=_" —={6[7]s]o]i0 e B

14]15] 16]17]18]1g]20f21 22 loa] 24

103|104 [105{ 168107 [108

{12 15 nd|n5 | s

18 [120] |124) 122123 | 184

E. P HS.

MECO7OC

DX

EC-345 53l
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure

Diagnostic Procedure

NALCO258

1 ICHECK POWER SUPPLY

3 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect throttle position switch harness connector.

Closad throttle position switch

harness connector ;/M
3. Turn ignition switch “ON",
4. Check veoltage between terminal 5 and engine ground with
CONSULT or tester.

SEF753U

a“% DISCOMNECT
=

(A[5]6) (AR

¥

2 lmn

Voltage: Battery voltage
OK or NG

SEF715U

1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector.
3. Check hamness continuity between ECM terminal 28 and

terminal 4.
i — E
B rom |ofcomecton]| e T_S_

DISCONNECT DISCONMNECT

2 I
G t 2]
Continuity should exist.
4. Also check harness for short to ground and short to power.

SEF716U

OK or NG
OK » GO TO 4.
NG » Repair open circuit or short to ground

or short to power in harness or con-
nectors.

4 ADJUST THROTTLE POSITION SWITCH

Perform BASIC INSPECTION, EC-86.

» |coTOS.

0K » |GOTOS

GO TO 2.

NG >

5 CHECK CLOSED THROTTLE POSITION

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M32, F23

» 10A fuse

« Harness for open or short between throttle position swiich
and fuse

SWITCH
Refer to “Component Inspecticn” EC-347.
OK or NG
oK » GO TO 6.
NG » Replace throttle position switch.

6 CHECK THROTTLE POSITION SENSOR

» Repair harness or connectors.

Refer to “Component Inspection” EC-160.

OK or NG
CK > GOTO 7.
NG » Replace throttle position sensor.

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-115.

> INSPECTION END

EC-346



DTC P0510 CLOSED THROTTLE POSITION SWITCH

Component Inspection

o Component Inspection @l
P CLOSED THROTTLE POSITION SWITCH \AECoRsESHT
Throtile opener With CONSULT MR

rod should 1} Start engine and warm it up to normal operating temperature.

maove up
when the vacuum (k 2) Turn ignition switch “OFF". )
's applied. 3) Remove vacuum hose connected to throttle opener. ER
4) Connect suitable vacuum hose to vacuum pump and the
throttie opener.
Never touch. Throttle drum ﬂ:.@

5) Apply vacuum [more than -40.0 kPa (-300 mmHg, —11.81

SEF793W inHg)] until the throttle drum becomes free from the rod of the

throttie opener.

6) Tum ignition switch “ON".
MONITCOR NO FAIL
* ® N 7) Select "DATA MONITOR" mode with CONSULT.
oA T Rl 8) Check indication of “CLSD THL/P SW”. FIE
GLSD THLP SW ON Measurement must be made with closed throttle position
switch installed in vehicle. GL
7.
Throttle valve cenditions Continuity
Completely closed Yes M7
l RECORD | Partially open or completely open No
SEF766W

If NG, adjust closed throttle position switch. Refer to “Basic AT

nspection”, EC-86.

9) If it is impossible to adjust closed throttle position switch in i
“Basic Inspection”, replace closed throttle position switch. I

A€
654

ED
M =
7‘——<q$c-::unnec1c:or
AECE54A suU
¥ MONITOR  yr NOFAIL [] 88
)
CMPSsRPM{REF} Orpm
COOLAN TEMP/S B5°C
CLSD THL/P SW ON gr{f
ES
| RECORD | -
SEF786W =

# Without CONSULT

1) Start engine and warm it up to normal operating temperature. A

2) Turn ignition switch “OFF”.

3) Remove vacuum hose connected to throttle opener. SG

4) Connect suitable vacuum hose to vacuum pump and the G
throttle opener.

Throttle posiion 5) Apply vacuum [more than -40.0 kPa {-300 mmHg, -11.81 [EL

switch harmess inHg)] until the throttle drum becomes free from the rod of the

T <], connector throttle opener.

8) Disconnect closed throttle position switch harness connector. DX

A€

AECE54A

EC-347 533



DTC P0510 CLOSED THROTTLE POSITION SWITCH

Component Inspection (Cont'd)

7) Check continuity between closed throttle position switch termi-
nals 4 and 5.
Resistance measurement must be made with closed throttle
position switch installed in vehicle.

Threttle valve conditions Continuity
Completely closed Yes
Parﬁally open or completely open No

If NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-86.

8} If it is impossible to adjust closed throttle position switch in
“Basic Inspection”, replace closed throttle position switch.

534
EC-348



DTC P0600 A/T CONTROL

System Description

o)

System Description Nagcazon

These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/

deceleration. N
Voltage signals are exchanged between ECM and TCM (Transmission control medule). MR

ECM Terminals and Reference Value wecosz 1
Specification data are reference values and are measured between each terminal and 32 (ECM ground}. =

TERMI- WIRE :
NAL ITEM CONDITICN DATA (DC Voltage) LG
NO. GOLOR
[Ignition switch “ON”]
26 PUMW A/T signal No. 1 [Engine is running] 6 -8V
e [dle speed
[ignition switch “ON”] FE
27 P/B A/T signal No. 2 [Engine is running] 6 -8V
¢ Idle speed
35 P A/T signal No. 3 [lgnition switch “ON"] ov CcL
On Board Diagnosis L.ogic N
DTC No. Malfunction is detected when ... Check lterns {Possible Cause)
POGO0O~ =« ECM receives incorrect voltage from TCM (Transmission |e Harness or connectors AT
control medule) continucusly. [The circuit between ECM and TCM (Transmis-
sion control module) is open or shorted.]

*: This DTC can be detected only by “DATA MONITOR (AUTO TRIG)” with CONSULT. ﬂs
Rl
f'fré\\»g
su

DTC Confirmation Procedure

Y¢ MONITOR v NC FAIL I:I NOTE: . - - BE
CMPSsRPM(REF) 1500rpm If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test. §T
(@ With CONSULT
1} Turn ignition switch “ON". RS
2) Select “DATA MCNITOR” mode with CONSULT. o
3} Start engine, and rev engine more than 1,000 rpm once, then
RECORD let it idle for more than 40 seconds. BT
Sheale 4) | DTC is detected, go to “Diagnostic Procedure”, EC-352.
[l
B
123

EC-349 535



DTC P0600 A/T CONTROL

Overall Function Check

Overall Function Check

= _— Use this procedure to check the overall function of the A/T control
ECM CONNECTOR || RS circuit. During this check, a DTC might not be confirmed.
26 27 #® Without CONSULT

1) Start engine.

2) Check voltage between
ECM terminal 26 and ground.

t o
‘. ‘@‘ _ﬂ ECM terminal 27 and ground.
@ & 1 Voltage: 6 - 8V

3) If NG, go to “Diagnostic Procedure”, EC-352.

SEF755U

536 EC-350



DTC P0600 A/T CONTROL

Wiring Diagram
Wiring Diagram @l
NAECOZ66
A
TCM
(TRANSMISSION
CONTROL
MODULE) s Detectable line for DTC E“\{’»i
DT1 DT2 DT3 e : Non-delectable line for DTC i
=] Lol i
PUAW P/B P LG
BE
GL
:] P
(E Ly R T \
)
PUMW P/A P T
AT
il
2
PUW P/B P AX
[E3l [l 3l
DTi DT2 DT3 alyl
ECM SU
3R
ST

Refer to last page (Foldout page).

&7
1a]s[c[4]5]8]7 '
sl alioft112]13[14]15[18 @s3)

GY
[,
8C
o1 [0 Jros] 10} [as 16 07108 oaos] _ [44]2s]46]47] [eass[es]
48[ 49f50[51]e2[s3 sa]sa[7o] 71
e to il fuz | | a]nd|ns | s 3132 W
54]55156|67158]73174175{ 78 =
17| g |19 [ 0| f1z]z ] s 1an 42148 609 [sof [| &Y HS. [EL
MECS74C
(B
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DTC P0600 A/T CONTROL

Diagnostic Procedure

Diagnostic Procedure

NAECO267

1 CHECK INPUT SIGNAL CIRCUIT 3 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “*OFF". 1. Check harness continuity between ECM terminal 26 and

2. Disconnect ECM harness connector and TCM (Transmis- ground, ECM terminal 27 and ground, ECM terminal 3% and
sion contrel module) harness connector. ground,

View with instrument lower cover _ T

removed u\m S [T "ecmJofconnecTor]] . Gﬁ:}l
\ 26,27,35

e

g

Lower steering
column cover

P ey L)

SEF718U

Continuity should not exist.
2. Also check harness for short to ground and short to power.

SEF981R
P ‘J OK or NG
SRV EEL oK » |GoTOS.
Data link NG > GO TO 4.
connector
for GST
4 DETECT MALFUNCTIONING PART
\ Check the harness for open or short between ECM and TCM
{Transmission contrel module).
AR - Repair open circuit or short to ground
TCM (Transmission or short to power in harness.
control module) \\\\ SEFO0BSE

3. Check harness continuity between ECM terminal 26 and
terminal 5, ECM terminal 27 and terminal 6, ECM terminal 5 CHECK INTERMITTENT INCIDENT
35 and terminal 7. Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

L L INCIDENT", EC-115.

I _ecM  Jo[connector]] [ Tom  |o]connecton]|

26 27 35 7 6 5 P INSPECTION END
F HS. E HS.
DISCONKECT DISCONNECT

Q]
-0 9 =9 | @&

SEFB53W
Continuity should exist.
OK or NG
OK » GO TO 3.
NG » GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

» Harness connectors F22, M33

» Harness for open or short between ECM and TCM (Trans-
mission control moduke)

> Repair harness or connectors.

538 EC-352



DTC P0605 ECM

Component Description

Component Description @l

NAECO268
The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for power

A
supply. The unit controls the engine. [

&

LC

SEC220B
On Board Diagnosis Logic .

DTC No. Malfunction is detected when ... Check ltems (Possible Cause} s

POS05 o ECM calculation function is malfunctioning. e ECM
0301

CL
MIT

AT
DTC Confirmation Procedure
NOTE:
If “DTC Confirmation Procedure” has been previously conducted, T
always turn ignition switch “OFF" and wait at least 5 seconds

NAECO270

before conducting the next test. ED
AX
(E) With CONSULT
* MONITOR % NOFAIL [] 1) Turn ignition switch “ON”. BR
CMPS=RPM(REF) 750 rpm 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine.
4) Run engine for at least 2 seconds at idle speed. ST
5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-354. s
@ With GST :
RECORD 1} Turn ignit_ion switch “ON”. _
Tirasrve 20 Start engine, B
3} Run engine for at least 2 seconds at idle speed.
4) Select “Mode 7” with GST. M
5) i 1st trip DTC is detected, go to “Diagnostic Procedure”, -
EC-354.
@& No Tools S
1) Turn ignition switch “ON”.
2) Start engine and wait at least 2 seconds. ElL
3) Turn ignition switch “OFF”, wait at least 5 seconds and then —
turn “ON”. _
4) Perform “Diagnostic Test Mode II” (Self-diagnostic results) with [y
ECM.

EC-353 | 539
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DTC P0605 ECM

DTC Confirmation Procedure (Cont'd)

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-354.

Diagnostic Procedure

1 INSPECTION START

(A with CONSULT
. Tumn ignition switch “ON".
. Select "SELF DIAG RESULTS” mode with CONSLULT,
. Touch “ERASE”.
. Perform “DTC Confirmation Procedure”.
See EC-353.
. Is the 1st trip DTC POE0S5 displayed again?

AWM=

o

With GST

. Tumn ignition switch “ON".

. Select MODE 4 with GST.

. Touch “ERASE".

. Perform “DTC Confirmation Procedure”.
See EC-353.

5. Is the 1st trip DTC P0BOS displayed again?

B N -

&3 No Tools

1. Turn ignition switch "“ON".

2. Erase the Diagnostic Test Mode Il (Self-diagnostic results)
memory. Refer to EC-55.

3. Perform “DTC Confirmation Procedure”.
See EC-353.

4. |s the 1st trip DTC 0301 displayed again?

Yes or No
Yes | 3 Replace ECM.
No > INSPECTION END

EC-354

NAECQ271



DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Description
Description -
SYSTEM DESCRIPTION _—
. VIS
Sensor Input Signal to ECM ECI:?OE ne Actuator ’
Camshaft position sensor Engine speed Sl
Ignition switch Start signal On board |MAP/BAROQ switch sotenoid
Throttle position sensor Throttle position diagnosis | valve LG
Vehicle speed sensor Vehicle speed

This system allows the absolute pressure sensor to monitor either
ambient barometric pressure or intake manifold pressure. The
MAP/BARQ switch solenoid valve switches between two passages FE
by ON-OFF pulse signals from the ECM. (One passage is from the
intake air duct, the other is from the intake manifold.) Either ambi-

ent barometric pressure or intake manifold pressure is applied to eL
the absolute pressure sensor.

Solenoid Conditions

e For 5 seconds after tumning ignition switch ON
{Engine is not running.)
or n
ON e For 5 seconds after starting engine K
or
e More than 5 minutes after the solenoid valve shuts OFF, TF

COMPONENT DESCRIPTION NAECoa9502

The MAP/BARQ switch solenoid valve switches its air flow pas- BR
sage according to the voltage sighal sent from the ECM. When
voltage is supplied from the ECM, the MAP/BARQ switch solenoid

Absolute pressure sensor

Fram alr duct ‘

- tums “ON”. Then, the absolute pressure sensor can monitor the ST
Intake ambient barometric pressure. When voltage is not supplied from
":;acrﬂmd the ECM, the MAP/BARO switch solenoid valve turns “OFF”. Then,
signal the sensor monitors intake manifold pressure. ES
SEF417Q BT
CONSULT Reference Value in Data Monitor )
Mode [y
NAECOZ80
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION 8C
o Ignition switch: ON (Engine stopped) MAP
MAP/BARO For 5 seconds after starting engine | BARO EL
SWH ; .
e Engine speed: Idle More than 5 seconds after starting |,
enging : DK

EC-355 | 541
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

ECM Terminals and Reference Value

ECM Terminals and Reference Value cssse
Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLCR
NO. :
[Ignition switch “ON"]
e Engine is not running
e For 5 seconds after ignition switch is turned “ON” |0 - 1V
[Engine is running]
MAP/BARG h sol e Idle (for 5 seconds after engine start)
switch sole-
18 G/OR noid valve [fgnition switch “ON”]
e Engine is not running
e More than 5 seconds after ignition switch is BATTERY VOLTAGE
turned “ON" {11 - 14V)
[Engine is running]
e |dle {More than 5 seconds afier engine start)
On Board Diagnosis Logic
NAECOZ82
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1105 A) MAP/BARO switch solenoid valve receives the volt- | ¢ Hamess or connectors
1302 age supplied though ECM does not supply the volt- | {MAP/BARO switch sofenoid valve circuit is open
age to the valve. or shorted.)
¢ MAP/BARO switch solenoid valve
B) There is little difference between MAP/BARO e Harness or connectors
switch solenocid valve input voltage at ambient (MAP/BARC switch solenoid valve circuit is open
barometric pressure and voltage at intake manifold or shorted.)
pressure. e Hoses
(Hoses are clogged, vent, kinked, disconnected
or cennected improperly.)
e Absoclute pressure sensor
o MAP/BARO switch solenoid valve

DTC Confirmation Procedure e
Perform “PROCEDURE FOR MALFUNCTION A” first. If the 1st
trip DTC cannot be confirmed, perform “PROCEDURE FOR
MALFUNCTION B".

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF" and wait at least 5 seconds
before conducting the next test.

PROCEDURE FOR MALFUNCTION A

TESTING CONDITION:
Before performing the following procedure, confirm that bat-

tery voltage is more than 11V at ignition switch “ON”.

NAECG2835071

EC-356



DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

DTC Confirmation Procedure (Cont'd}

— (B With CONSULT @l
¥ MONITOR v NOFALL [] 1) Turn ignition switch “ON" and select “DATA MONITOR” mode
CMPS*RPM(REF) orpm with CONSULT.
2) Wait at least 10 seconds. A
3} If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-360. &
@& With GST
1) Turn ignition switch “ON” and wait at least 10 seconds.
| RECORD 2) Select “MODE 7" with GST. LG
3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
SEF360VC EC-360.
& No Tools
1)} Turn ignition switch “ON” and wait at least 10 seconds.
2} Turn ignition switch “OFF”, wait at least 5 seconds and then [FE

turn “ON”,
3) Perform “Diagnostic Test Mode |l {Self-diagnostic results)” with
ECM. ol
4y It 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-360.
N}
AT
PROCEDURE FOR MALFUNCTION B e
% MONITOR v NOFAL [] With CONSULT
CMPSsRPM(REF) 750rpm 1) Start engine and warm it up to normal operating temperature. i3
g%?(‘-ﬁﬁ&ghg'gs ggg 2)  Turn ignition switch “OFF” and wait at least 5 seconds.
8) Turn ignition switch “ON” again and select “DATA MONITOR” 5y
mode with CONSULT.
4) Make sure that “TANK F/TMP SE” is more than 0°C (32°F).
5) Start engine and let it idle for at least 10 seconds. AWK
RECORD 6) g 01?;6 1trip DTC is detected, go to “Diagnostic Procedure”, |
SEF398vA ’ Sl
@ With GST
1) Start engine and warm it up to normal operating temperature. BE
— 2) Turn ignition switch “OFF” and wait at least 5 seconds.
ECM IOI CONNECTOR] - 3) Turn ignition switch “ON".
4) Check that voltage between ECM terminal 60 (Tank fuel tem- ST
perature sensor signat) and ground is less than 4.2V.
5) Start engine and let it idle for at least 10 seconds. -
ﬂ 6} Select "MODE 7” with GST. RS
5 @ O = 7} If 1st trip DTC is detected, go to “Diagnostic Procedure®,
° " SEF399V EC-361. BT

No Tools
1) Start engine and warm it up to normal operating temperature.
} Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON”.
) Check that voltage between ECM terminal 60 (Tank fuel tem- §
perature sensor signal) and ground is less than 4.2V.
5) Start engine and let it idle for at least 10 seconds.
&) Turn ignition switch “OFF”, wait at least 5 seconds and then EL
turn “ON".
7) Perform “Diagnostic Test Mode il {Self-diagnostic results)” with D
ECM.

EC-357 543



DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

DTC Confirmation Procedure (Cont'd)

8) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-361.

EC-358



DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Wiring Diagram
Wiring Diagram (G
NAECOZ84
IGNITION SWITCH EC_ SW/V_01
ON cr START A
1 Ml
: FUSE |Refer to EL-POWER.
% 108 [B0GK
I  Dctectable ling for DTG f
o Non-detectable dine for DTG EM
4 LS

‘ FE
B ol
[2] MAP/BARC
SW\TCH SOLENOID
é VALY M
&8
G/OR AT
T
G/OR @&
12r »)
D
G/OR
AR
o &0
G/OR
[l
5oL ECM ST
ECCS
ONTROL.
MODULE)
A%
Refer to last page (Foldout page).
ED. D BT
HABRH<EARBED 2 ™19
11|12|1S[14|15[16[1?|18
A
]
101|102 | 1031 04| | 105|106 107 | 108 2021]22 24|25 4445)46[47] |64{65(86 67 @@
oo [ [ 2] [ns] el s [ e O 26]27128129180] I'qyT 47 | |48149150151|52]53]68]59) 0] 71 72
33]34]35]38]37 54 55]56[57]sal7a]74d 75 76
i L R 0 O e AP [ao]a1] 142143} Teo]s0]e1fpeles 7773 79
&L
MECO74C
54
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure N
If the trouble is duplicated after “PROCEDURE FOR M

ECO285

AL-

FUNCTION A”, perform “PROCEDURE A” below, If the trouble
is duplicated after “PROCEDURE FOR MALFUNCTION B”, per-
form “PROCEDURE B” on next page.

PROCEDURE A

NAEL0235501

1 CHECK POWER SUPPLY

3 CHECK OUTPUT SIGNAL CIRCUIT

—_

. Turn ignition switch “OFF".

2. Disconnect MAP/BARO switch solenoid valve harness con-
nector.

3. Turn ignition switch “ON".

4. Check voltage between terminal 2 and ground with CON-

SULT or tester.

E DISCONNECT
(<]

2RP 15.

3]

1. Turn ignition switch “OFF",

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 118 and
terminal 1 with CONSULT or tester.

ws JIEEY CONNECTOR iy is
118

DISCONNECT DISCONNECT

[Q]

&)

Continuity should exist.
4. Also check harness for short to ground and shert to power.

SEF720U

SEF719U
Voltage: Battery voltage
OK or NG
OK » [GOTOS.
NG p |GOTOZ

OK or NG
OK [ 3 GO TO 5.
NG > GO TO 4.

2 DETECT MALFUNCTIONING PART

Check the foliowing.

« Harness connectors M1, E1

o 10A fuse

o Harness for open or short between MAP/BARO switch sole-
noid valve and fuse

4 DETECT MALFUNCTIONING PART

» Repair harness or connectors.

Check the foliowing.

e Harness connectors E1, M

« Harness connectors M94, F27

« Harness for open or short between MAP/BARO switch sole-
noid valve and ECM

» Repair cpen circuit or short te ground
or short to power in harngss or con-
nectors.

5 CHECK MAP/BARO SWITCH SOLENOID

VALVE
Refer to “Component Inspection” EC-364.
OK or NG
OK [ 3 GO TO 8.
NG > Replace MAP/BARO switch solenoid
valve.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.

> INSPECTION END

EC-360




DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure {Cont'd)

PROCEDURE B

=NAECOz85502

1 INSPECTION START

1. Start engine and warm it up to normal operating tempera-
ture.

2. Turn ignition switch “OFF”,

3. Atltach the vacuum gauge between MAP/BARO switch sole-
noid vaive and rubber tube connected 1o absolute pressure
SEensor,

MAP/BARO switch
salenoid valve
(hamess connecior
[

Mass air flow sensar
-/

2 CHECK VACUUM SOURCE TO ABSOLUTE
PRESSURE SENSOR

SEF756U
Absolute
From
ar e A pressire — vacuum
,(1 . P gauge
Three-wayﬂ‘_ﬂ
conneclor
BN,
o
m Intake
) manifold
) Vacuum
ﬁ.
SEF&76T
Models with > GOTO?2
CONSULT
Modets with- > GOTO3
out CONSULT

EC-361

(B With CONSULT

1. Start engine and let it idle.

2. Select “MAP/BARO SWA" in “ACTIVE TEST” mode with
CONSULT.

3. Touch *MAP" and “BARQ" alternately and check for
Yacuum.

WAcTVETESTE [

MAP/BARC swv  MAP
z=z===zzz MONITOR zz==zzz===
CMPSsRPM(REF) 757rpm

MAP/BARO SWAV MAP
ABSOL PRES/SE 1.3V

WG| AP |

mAacniveTeEsTE [

SEF388V

MAP/BARD SW/V Baro

CMPSeRPM(REF) 757rpm
MAP/BARO SWN  BARO
ABSOL PRES/SE 4.3V

VAP

MAP/BARC SWV Vacuum
BARQO Should not exist

MAP Should exist

SEF397V

MTBL00O79
OK or NG

OK » GO TO 12

NG p |GOTO4.

3 CHECK VACUUM SOURCE TO ABSOLUTE
PRESSURE SENSOR

Without CONSULT
1. Start engine and let it idle.
2. Check for vacuurm under the following condition.

Condition Vacuum

For 5 seconds after

starling engine Shouid not exist

gg;ﬁnig i’.}giﬁgc""ds after Should exist
MTBLOOSD
OK or NG
OK > [GOTO 12
NG » |GoTOA4

B

F

PD

A

EL

uﬁi\&'

O
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure (Cont'd)

4 CHECK VACUUM HOSE

6 CHECK POWER SUPPLY

1. Turn ignition switch “OFF".
2. Check hose for clogging, c¢racks, disconnection or improper

1. Turn ignition switch “OFF".

2. Disconnect MAP/BARO switch solenoid valve harness con-
nector.

3. Tun igniticn switch “ON".

4, Check voltage betwsen terminal 2 and ground with CON-
SULT or tester.

@e—J l

&

connection.
=
Split
Clogging
==
j% Improper connection
SEF108L

OK or NG
OK > GO TO 5.
NG > Clean, repair or recocnnect the hose.
5 CHECK VACUUM PORT

Check vacuum port for clogging.

SEF713U
Voltage: Battery voltage
OK or NG
oK » GO TO 8.
NG p |GOTO7.
7 DETECT MALFUNCTIONING PART

(@
A £

Intake manifcld

Check the foliowing.

e Harmness connectors M1, E1

e 10A fuse

« Hamess for open or short between MAP/BARO switch sole-
noid valve and fuse

» Repair harness or connectors.

8 CHECK OUTPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF”,

. Disconnect ECM hamess connector.

3. Check harness continuity between ECM terminal 118 and
terminal 1 with CONSULT or tester.

"

SEF368U
OK or NG
OK [ GO TO 6.
NG | 2 Clean or repair the vacuum port.

. [—ecmJofconnecTon]|

DISCONNECT

&)

118

[Q]

_ [

DISCONNEGT

SEF720U

Continuity should exist.
4. Also check hamess for short to ground and short to power.

OK or NG
OK » GO TO 10.
NG > GO TO 9.

EC-362




DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure (Cont'd)

9

DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors E1, M1
& Harness connectors M94, F27

e Hamess for open or short between MAP/BARQ switch sole-
noid valve and ECM

12 |CHECK HOSE BETWEEN ABSOLUTE
PRESSURE SENSOR AND MAP/BARO
SWITCH SOLENOID VALVE

>

Repair open circuit or short 16 ground
or short to power in harness or con-
nectors,

Check hose for clogging, cracks, disconnection or improper

connection.
=
Split
Clogging
=
j% Improper connection
SEF109L

OK or NG
oK > GO TO 13.
NG » Repair or reconnect hose.

13 |CHECK HARNESS CONNECTOR

10 CHECK MAP/BARO SWITCH SOLENOID
VALVE
Refer 1o “Component Inspection” EC-364.
OK or NG
OK (GO TO M.
NG > Replace MAP/BARO switch solenocid
valve.
11 CHECK INTAKE SYSTEM
Check intake system for air ieaks.
OK or NG
OK p |GOTO 5.
NG > Repair it.

1. Disconnect absolute pressure sensor harmess connector.
2. Check sensor harness connector for water.
Water should not exist.

OK or NG
OK p  |GOTO 14
NG > Repair or replace harness connector,

14 CHECK ABSOLUTE PRESSURE SENSOR

Refer to “Component Inspection”, EC-139.

OK or NG
oK » GO TO 15,
NG > Replace absolute pressure sensor.

15 |CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.

» INSPECTION END

EC-363

)

MA

EM

LG

T
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Component Inspection

WACTIVETESTH [

MAP/BARO SW/V MAP

zzzzzz==== MONITOR =z=======:
CMPS*RPM(REF)} 757rpm
MAP/BARO SW// MAP
ABSOL PRES/SE 1.3V

B viap

SEF396Y

Component Inspection

MAP/BARO SWITCH SOLENOID VALVE
(B With CONSULT

1} Start engine and warm it up to normal operating temperature.

2) Perform *“MAP/BARO SW/N” in “ACTIVE TEST” mode with
CONSULT.

3) Check the following.
e Condition: At idle under no-load
e CONSULT display

NAEC0288

NAECOZBES0T

MAP/BARO SW/vV Baro

======z==: MONITOR ==zzzzzzz=-
CMPS-RPM(REF) 757rpm
MAP/BARQO SW/ BARO
ABSOL PRES/SE 4.3V

AP

SEF387V

BATTERY

MEC488B

MAP/BARO ABSOIl. PRES/SE (Voltage)
B ACTIVE TEST B [:l BARO More than 2.6V
MAP Less than the voltage at BARC

e Time for voltage to change

MAP/BARO SW/V Time to switch

BARQO to MAP
MAP to BARC

Less than 1 second

4} If NG, check solenoid valve as shown below.
$0 Without CONSULT

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

Air passage continuity
between A and C

Air passage continuity

Condition between A and B

12V direct current supply

between terminals 1 and Yes No
2
No supply No Yes

3) if NG or operation takes more than 1 second, replace solenoid
valve.

EC-364



DTC P1148 (RIGHT BANK, -B1), P1168 (LEFT BANK, -B2) CLOSED LOOP

CONTROL
On Board Diagnosis Logic
On Board Diagnosis Logic oy G
* The closed loop control has the one trip detection logic.
DTC No. Malfunction is detected when ... Check ftems {Possible Cause) MA
P1148 e The closed loop control function for right bank does not | e The front heated oxygen sensor circuit is open or
0307 operate even when vehicle is driving in the specified con- shorted. EM
(Right bank) dition. s Front heated oxygen sensor =
¢ Front heated oxygen sensor heater
P1168 e The closed loop control function for left bank does not » The front heated oxygen sensor circuit is open or G
0308 operate even when vehicle is driving in the specified con- shorted.
(Left bank) dition. e Front heated oxygen sensor
e Frent heated oxygen sensor heater ﬂ
FE
CL
i1
. . Ar
DTC Confirmation Procedure wecom
CAUTION: TE
Always drive vehicle at a safe speed.
NOTE: :
If “DTC Confirmation Procedure” has been previously conducted, BD
always tumn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
TESTING CONDITION: AX
o Never raise engine speed above 3,200 rpm during _tl‘_le
“DTC Confirmation Procedure”. If the engine speed limitis
exceeded, retry the procedure from step 2. S
e Before performing the following procedure, confirm that
battery voltage is more than 11V at idle. BB
ST
BT
With CONSULT -
# MONITOR ¥ NOFAIL [] 1) Start engine and warm it up to normal operating temperature. [W4
CMPS-RPM(REF) 2000rpm 2) Select “DATA MONITOR” mode with CONSULT.
MAS AIR/FL SE 247V ; -
ER 02 SEN.B1 074y 3) Hold engine speed at 2,000 rpm and check one of the follow e
FR 02 SEN-B2 0.74V Ing.
FR 02 MNTR-Bt RICH e ‘FR 02 SENSOR” voltage should go above 0.70V at least
FR O2 MNTR-B2 RICH once. EL
e “FR O2 SENSOR” voltage should go below 0.21V at least
once.
RECORD If the check result is NG, perform “Diagnosis Procedure”, [}
SEF302VA EC-366.

EC-365
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DTC P1148 (RIGHT BANK, -B1), P1168 (LEFT BANK, -B2) CLOSED LOOP

DTC Confirmation Procedure (Cont'd)

CONTROL

50 51

50: Right bank
51: Left bank

D

AE T

[ Eecm EB'[EONNECTOR" . f(g\H

SEF925U

If the check result is OK, perform the following step.

4} Let engine idle at least 3 minutes.
5) Maintain the following condition at least 50 consecutive sec-
onds.
B/FUEL SCHDL 1.7 ms or more {A/T models)
2.0 ms or more {M/T models)
CMPS.RPM (POS) 1,600 - 3,000 rpm (A/T models)
1,900 - 3,000 rpm (M/T models)
Selector lever Suitable position
VHCL SPEED SE More than 70 km/h (43 MPH)
6) If DTC is detected, go to “Diagnostic Procedure”, EC-366.

Overall Function Check

NAFCO472

Use this procedure to check the overall function of the closed loop
control. During this check, a DTC might not be confirmed.
$ Without CONSULT

1)
2)

3)

.
]
4)

Diagnostic Procedure

Start engine and warm it up to normal operating temperature.

Set voltmeter probes between ECM terminal 50 (front heated
oxygen sensor right bank signal) or 51 {front heated oxygen
sensor left bank signal) and engine ground.

Check the following with engine speed held at 2,000 rpm con-
stant under no-load.

The voltage should go above 0.70V at least once.

The voltage should go below 0.21V at least once.

It NG, go to “Diagnostic Procedure”, EC-366.

NAECO473

Perform trouble diagnosis for “DTC P0133, PO153", EC-187.

EC-366



DTC P1320 IGNITION SIGNAL

Component Description

Rotor screw  Flotor head Component Description |
Light i S IGNITION COIL & POWER TRANSISTOR
emitting i ; AF—j, COver : : S il NAECOZE7E01
diode | NA izt The power transistor switches on and off the ignition coil primary MA,

circuit according to the ECM signal. As the primary circuit is turned

on and off, the proper high voltage is induced in the secondary cir-

cuit. The distributor is not repairable except for the distributor cap Bl
and rotor head.

y oo NOTE.:
Phote diods (Gnmon coil The rotor screw which secures the distributor rotor head to the LG
with power distributor shaft must he torqued properly.
fransister _serozey (@ : 3.6+0.3 N-m (37+3 kg-cm, 32+3 in-Ib)

_ ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and 32 (ECM ground).

E
TERM)-| o EE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
CL
M
[Engine is running] L
o |dle speed Do
L—;‘D——"—ms ................ z
SEF98aU
1 |wms  |ignition signal =
1.1-1.5V
vy
[Engine is running] 2“ [ ' m{mmw
e Engine speed is 2,000 rpm 0 o
................. /ﬁw‘/i
20ms. T
EF98 .
SEFS8GLI sl
Approximately 12V
M =
QO - BL_D‘S
[Engine is running] 20/ R f bk
e Warm-up condition af--¥ oV
o Idle speed I R e
- o
50 me
SEFR90L 5m
2 W/G Ignition check
BT
[Engine is running]
o Engine speed is 2,000 rpm. ]
SEF991U

g

—
=)
-
275

EC-367 >
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On Board Diagnosis Logic

DTC P1320 IGNITION SIGNAL

On Board Diagnosis Logic

NAECG280

DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P1320 e The ignition signal in the primary circuit is not sent fo e Hamess or connectors
0201 ECM during engine cranking or rinning. {The ignition primary circuit is open or sherted.)
s Power transistor unit.
o Resistor
s Camshaft position sensor
o Camshaft position sensor circuit
DTC Confirmation Procedure
¥t MONITOR  ¥r NOFAIL [ ] NOTE: NAEC0297
CMPS«RPM{REF} 750 rpm e If “DTC Confirmation Procedure” has been previously

conducted, always turn ignition switch “OFF" and wait at least
5 seconds before conducting the next test.

o If DTC P1320 (0201) is displayed with P0340 (0101}, per-
form trouble diagnosis for DTC P0340 first. Refer to
EC-282.

(B) With CONSULT

| RECORD

1 1) Turn ignition switch “ON”.

SEFS6TVAl ) Select “DATA MONITOR” mode with CONSULT.

3) Start engine. (If engine does not run, turn ignition switch to
“START” for at least 5 seconds.)

4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-370.

&> With GST

1) Start engine. {If engine does not run, turn ignition switch to
“START” for at least 5 seconds.)

2) Select MODE 7 with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-370.

@ No Tools ,

1) Start engine. (If engine does not run, turn ignition switch to
“START” for at least 5 seconds.) '

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

turn “ON”.

3) Perform “Diagnostic Test Mode I1” (Self-diagnostic results) with
ECM.

4} If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-370.

EC-368



DTC P1320 IGNITION SIGNAL

. Wiring Diagram
Wiring Diagram &l
NAEC0282
BATTERY EC-IGN/SG-01
| | ”u =S
404 Refer to EL-POWER. S : Detectable line for DTC
LEI —  Non-getectabie line for DTC
Bl
W/PU
[m] LG
IGNITION
SWITGH
AC
I_l%l_l FE
B/W
E/W 4:. BAW d:. BfWﬁ G
I= DISTRIBUTOR . T
CONDENSER
! =R AT
L
g % i%q Lo POWER
I
TRANSISTCR TE
AA :
vy
|La ] (L {L2J) ED
L W/E B
I AX
2
RESISTOR .
s|es 0
)
wig

B
ECM A
IGN [(ECCS °
conTroL |}
MODULE) —

@ @ @

Refer to last page (Foldout page).

f
[
o«
o
=
O
N

=
&
mj
l|_m
oo
=d

|||-H:]:
|||-r-[]_j
|||-|—-[]}
.||-|—-[]:
E|:|—
T

LN
58)
5]

m——————————————
= 2 - !
NTHEE | <] 5 '
181016 EPEAHED | CERHEDE GED ! BT
8| s]10f n]12f13l14]15[18 4l2l6 !
GY W GY Gy
L e — er — — o —— o e o mm o —
M
GY
I 1 g@
101|102 | swa] 104} [105]106] 107 | 108 24|28 44]45]a6]a7] [e4lesles] | 7]
4849]50]51]52]53[68]s0070] 71
g0 [ ] [ns]a |15 [ 16 E 72] | E29
54 55]5s]57}ea]7al74i75] 76 =AY H.S. EL
wrne | ng|ze] {121]122 123124 42143 .mm.. ...
MECO075C I3
I
555

EC-369



556

DTC P1320 IGNITION SIGNAL

Diagnostic Procedure

Diagnostic Procedure

NAECD293

1 CHECK ENGINE START

4 CHECK GROUND CIRCUIT

Turn ignition switch “OFF", and restart engire.
Is engine running?

Yes or No
Yes > GO TO7.
No » GO TO 2.

2 CHECK POWER SUPPLY

1. Turn ignition switch “OFF".
2. Disconnect ignition coil harness cennector.

Power tranmslor
— - harness connector,

ety

\_“‘-\ngtlon coil =

harness connector -
TSSO

3. Turn ignition switch “ON".
4, Check voltage between terminal 7 and ground with CON-

SULT or tester,
&)

o

SEFQ125

2o

1. Turn ignition switch “OFF",
2. Disconnect power transistor harness connector.
3. Check harness continuity between terminal 2 and engine

ground,
E DISCONNECT
RLI T - &

[@]

®

= SEF722U
Continuity should exist,
4. Also check harness for short to ground and short to power.

OK or NG
OK [ 3 GO TO 5.
NG > Repair open circuit or shert to ground

or short to power in harness or con-
nectors.

5 CHECK OUTPUT SIGNAL CIRCUIT

1. Discennect ECM harness connector.
2. Check harness continuity between ECM terminal 1 and
power transistor terminal 1.

. Y IOICONNECTORJI T .

DISCONNECT DISCONKNECT

@&

SEF723U

Continuity should exist.
3. Also check harnass for short to ground and short to power.

= SEF721U
Voltage: Battery voltage
OK or NG
OK p |GOTO4.
NG b |(GOTOS.

3 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors F22, M33

 Harness connectors M1, E1

e Harness for open or short between ignition ¢oll and igniticn
switch

> Repair harnass or connectors.

OK or NG

0K » GO TO 6.

NG » Repair apen circuit or short to ground
or short to power in hamess or con-
nectors.

6 CHECK IGNITION COIL AND POWER

TRANSISTOR
Refer to “Component inspection”, EC-372.
OK or NG
0K > GO TO 9.
NG » Replace maifunctioning component(s}.

EC-370



DTC P1320 IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

7 CHECK INPUT SIGNAL CIRCUIT 8 CHECK RESISTOR
1. Stop engine. Refer to “Component Inspection” EC-372.
2. Disconnect ignition coil harness connector.
3. Strip tape covering resistor and condenser. OK or NG
4. Disconnect resistor harnaess connector. OK > GO TO 9.
5. Disconnect ECM harness connector., -
6. Check harness continuity between ignition coil terminal 8 NG > Repiace resistor.

and resistor terminal 2, resistor terminal 1 and ECM termi-

nal 2.

9 CHECK INTERMITTENT INCIDENT

[x — [in
1.5 J@I oV is.
DISCONNECT PISCONNECT

[2]

&

SEF724U
=3 = _ &
Y [_Fom [ofconnecTon]| = | 40
DISCOMNECT 2 DISCONNECT
()
SEF725U

Continuity should exist,
7. Also check harness for short to ground and short to power.

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.

> INSPECTION END

OK or NG
oK » GO TO 8.
NG » Repair open circuit or short to ground
or short to power in harness or con-
nectors.

EC-371
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DTC P1320 IGNITION SIGNAL

Component Inspection

e = Distributor

DISCONNELT

SEFD135)

CISCONHECT

Coil tower meta! tip

SEF0145

E DISCONKNECT
HAE
QBOEED)

/<[—\‘;Distrjibutor
\ E 5

SEF0158

SEF757U

Component Inspection
IGNITION COIL

NAECO294

NAECO294501

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal

Resistance [at 25°C {(77°F)]

7 - 8 {Primary coil)

05-108

7 - 9 (Secondary coil)

Approximately 12 kQ

For checking secondary coil, remove distributor cap and mea-
sure resistance between coil tower metal tip 9 and terminal 7.
If NG, replace distributor assembly as a unit.

POWER TRANSISTOR

NAECO294502

1. Disconnect camshaft position sensor & power transistor har-
ness connector and ignition coil harness connector.

2. Check power transistor resistance between terminals 2 and 8.

Terminals Resistance Result
Except 00 OK
2and 8
0Q NG

if NG, replace distributor assembly.

RESISTOR

NAECG204503

1. Disconnect resistor harness connector.
2. Check resistance between terminals 1 and 2.
Resistance: Approximately 2.2 kQ [at 25°C (77°F)]

If NG, replace resistor.

EC-372



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Component Description

Core ]
/

] I’}ZE‘/’
/P Cail

ermanent magnet

SEFQ56N

. Rear heated oxygen sensor

Crankshaa't posrtlon sensor

\

Transmlssmn
P

Englne front SEFQ97R

Component Description
NAECD295

The crankshaft position sensor (OBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the flywheel or drive
plate. It detects the fluctuation of the engine revolution.

The senscr consists of a permanent magnet, core and coil.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuation of
the engine revolution.

This sensor is not used to control the engine system.

It is used only for the on board diagnosis.

ECM Terminals and Reference Value

NAECO298

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
1-2V
{AC range)
(v) Lononon
[Engine is running] 12
s Warm-up condition N
* |dle speed U.‘ N
02 me
SEFa90W
47 (L Crankshaft position
sensor (0BD) 2-4y
(AC range)
3
10f -
{Engine is running] 1
» Engine speed is 2,000 rpm Of -ty rtr
0.2 I'I'IS IR
SEFBRTW
On Board Diagnosis Logic
MNAECO237
BTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1336 e A chipping of the flywheel or drive plate gear tooth (cog) |e Harness or connectors
0805 is detected by the ECM. e Crankshaft position sensor (OBD)
¢ Drive plate/Flywheel

EC-373
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

DTC Confirmation Procedure

#r MONITOR  ¥r NOFAIL [
CMPSsRPM(REF) 750 rpm
RECORD
SEF357VB

DTC Confirmation Procedure

NOTE:

if “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

NAECO298

(@ With CONSULT

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

2) Start engine and run it for at least 2 minutes at idle speed.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-376.

@ With GST

1} Start engine and run it for at least 2 minutes at idle speed.

2) Select “MODE 7" with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-376.

@ No Tools

1) Start engine and run it for at least 2 minutes at idle speed.

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

3) Perform “Diagnostic Test Mode II" (Self-diagnostic resuits) with
ECM.

4y If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-376.

EC-374



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)
Wiring Diagram

Wiring Diagram &l
NAECOZ29
CRANKSHAFT EC'CKPS'01 MA
POSITION A
SENSOR (0BD)
s : Dotectable line for BTG =
LI%I_I |_li-ll"| — - Non-detectable line for DTC
L BAY {AD wWih AT
F---F ¢
I I
| |
| i
| b
| |
| |
i B X L =g
L, @ 4
) 7 f----4Ce :
N ) iw Le]] cl,

L
IF— —————— -8 - BT
| |
| I
| I AT
| |
| |
| i TE
| i
| l
e b [EN %ECTOR -
) B < To EG-TPS LI:};"—J AX
4 I F23
e __ & T B ﬁ S8
L

! ! i

B B B BR
47] ]l 22l oM | J
RGC/S o SENS |(rRansmission @
CONTROL 1 &7
F2d MODULE) = == v
e A
Refer to last page {Foldout page).
23|45k =67 8910 23]y BT
1 12]13[14]is[te]17]18]19]2c|21 [22§23[24 lsl7 a/
HA
O »a H :L
LT ]2 2J2[2|212| “
§C
ot 102 {103 froa ) T105 ] 06 { o7 T1cs
1og[ o [ {2k [l e s fus Hs =L
7| e | g iz {1orfrez ]z frze GY —
MEC867C
X
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Diagnostic Procedure

Diagnostic Procedure

NAECO300

1 RETIGHTEN GROUND SCERWS

3 DETECT MALFUNCTIONING PART

1. Turn igniticn switch “OFF”,
2. Loosen and retighten engine ground screws.

Engine ground = o,

SEF0318

Check the foliowing.

e Harness connectors F100, F5

» Hamess for open or short between ECM and crankshaft
position senser (OBD)

P |Repair open circuit or short to ground
or short to power in harness or con-
nectors.

4 CHECK GROUND CIRCUIT

|GO TO 2.

2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect crankshaft position sensor (OBD) and ECM har-

ness connectors.
T
7
(e
Crankshaft position sensor

Transmlssu)n

Engine iront SEF997R

2. Check continuity between ECM terminal 47 and terminal 1.

& [
N5 L EcMm IOICONNECTORII

DISCOMNECT DIECONNECT

e ot

Continuity should exist.
3. Also check harness for short to ground and short to power,

SEF708U

1. Reconnect ECM harness connectors.
2. Check hamess continuity between terminal 2 and engine
ground.

E DISCONNEGT
2 T.S.

e L)

SEF707U

Continuity should exist.
3. Also check harness for short 10 ground and short to power.

OK or NG
OK [ GO TO 8.
NG > GO TO 5.

5 DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors F100, F5

e Harness connectors F23, M32

e Hamess for open or short between crankshaft position sen-
sor (OBD) and ECM

e Harness for open or short between crankshaft pesition sen-
sor {OBD}) and TCM (Transmission control madule)

> Repair open circuit or short to ground
or short to power in harness or con-
nectors.

6 CHECK IMPROPER INSTALLATION

1. Loosen and retighten the fixing bolt of the crankshaft posi-
tien sensor {OBD).
2. Perform “DTC Confirmation Procedure”, EC-374 again.

is a 1st trip DTC P1336 (0505) detected?

OK or NG
OK » GO TO 4.
NG > GO TO 3.

Yes > GOTO7.

No > INSPECTION END

EC-376



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Diagnostic Procedure (Cont'd)

7 CHECK CRANKSHAFT POSITION SENSOR

9 DETECT MALFUNCTIONING PART

OoBD
{ ) Check the following.
Refer to “Component Inspection” EC-377. e Harness connectors F38, F102
e Joint connector-1
OK or NG + Harness for open or short between harness connector F38
OK > GO TO 8. and engine ground
NG > Replace crankshaft position sensor > Repair open circuit or short to ground
(OBD;). or short to power in harmness or con-
nectors.

8 CHECK SHIELD CIRCUIT

1. Disconnect harness connectors F38, F102.
2. Check harness continuity between harness connector F38
and engine ground.
Continuity should exist.
3. Also check hamess for short to ground and short to power.

10 [CHECK GEAR TOOTH

OK or NG
OK > GO TO 10.
NG > GO TO 9.

Visually check for chipping flywheel or drive plate gear tooth
{cog).

tor.

SEF960N

SEF151P

OK or NG
OK > GO TGO 11,
NG » Replace the flywheel or drive plate.
" CHECK INTERMITTENT INCIDENT

Reter 1o “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.

Component inspection

CRANKSHAFT POSITION SENSOR (OBD)
1. Disconnect crankshaft position sensor (OBD) harness connec-

INSPECTION END

>

NAECO3GT

NAECO301501

2. Loosen the fixing bolt of the sensor.
3. Remove the sensor.
4. Visually check the sensor for chipping.

5. Check resistance as shown in the figure.

Resistance: Approximately 166.5 - 203.5Q [at 20°C

(68°F)]

EC-377
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DTC P1400 EGRC-SOLENOID VALVE

Component Description

To intake
air flow

Vacuum
signal

SEF758U

Specification data are reference values.

Component Description s
The EGRC-solencid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. The vacuum signal (from the intake mani-
fold collector) passes through the sclenoid valve. The signat then
reaches the EGR valve.

When the ECM sends an OFF signal, a plunger will then move to
cut the vacuum signal.

CONSULT Reference Value in Data Monitor
Mode

NAECO302

MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up ldle OFF
o Air conditioner switch; “OFF"
ECGRC SOV » Shift lever "N” Engine speed: Rewing from idle ON
o No-load up to 3,000 pm quickly

ECM Terminals and Reference Value

NAECOI0T

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
:gL COLOR ITEM CONDITION DATA (DC Voltage)
[Engine is running] BATTERY VOLTAGE
+» Warm-up condition (11 - 14V)
e idie speed
103 LW EGRC-solenoid valve
[Engine is running]
o Warm-up condition 0- 1.8V
e Revving engine from idle up to 3,000 rpm quickly
On Board Diagnosis Logic
NAECQ305
DTC No. Malfunction is detected when ... Check ltems (Pcssible Cause}
P1400 e The improper voltage signal is sent to ECM through e Harness or connectors
1005 EGRC-solencid valve. {The EGRC-solenoid valve circuit is open or
shorted.)
e EGRC-solenoid valve
DTC Confirmation Procedure
¥r MONITOR v NoFalL [] NOTE: rasasas
CMPS*RPM(REF) Orpm If “DTC Confirmation Procedure” has been previously conducted,

| RECORD

SEF360VA

always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

EC-378



DTC P1400 EGRC-SOLENOID VALVE

DTC Confirmation Procedure (Cont'd}

(@ With CONSULT Gl
1) Turn igniticn switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT and wait at

least 5 seconds. A
3) if 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-381. N
With GST
1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Select “MODE 7" with GST. Le

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

EC-381.
@ No Tools
1) Turn ignition switch “ON” and wait at least 5 seconds.

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

3) Turn ignition switch “ON” and perform “Diagnostic Test Mode
II (Self-diagnostic results)” with ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-381.

AT
TF

PD
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DTC P1400 EGRC-SOLENOID VALVE

Wiring Diagram _
erlng Dlagram NAECO307
IGNITION SWITCH - -
1
3 FUSE |Referto EL-POWER.
10A [BLOCK
(JB) M : Datectable line for DTG
I — Non-detectable line for DTC

(Lrou])
Er

BAV

[_l._l M32

5, MGD,

EGRC-
SOLENOID VALVE

EGR ECM

{ECCS

CONTROL

MOOULE)

F24

Refer to last page (Foldout page).

i[2]3[4]s FHEIEIE ==
1[12]13lia]s]18[17] 18] 19]z0l21]20] 28] 24 Mv?.'z

o

101102103 104 | 108] 108107 | 108
Wwalna | a2| [m3fralnsfie
n7pna|nggize| (11223

R

2 44]45]46]47] [6<]es]ee
saf4a]50]51 [a2]5aleslea70] 71 i
3 72| | (2D
sa[ss]s6]s7]se]7af7[7s]7e B A

4 R ARNEERE GY

o

MECQO77C

>06 EC-380



DTC P1400 EGRC-SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure Gl
NAECO308
1 CHECK POWER SUPPLY 3 CHECK OUTPUT SIGNAL CIRCUIT A,
1. Turn ignition switch “OFF". 1. Turn ignition switch “OFF”.
2. Disconnect EGRC-solencid valve harmess connector. 2. Disconnect ECM harness connector.
3. Check hamess continuity between ECM terminal 103 and i
terminal 1.
% Cd | ©
== O CONNECTOR
15. NEID) ECM HS.
DISCONNECT . 103 BISCONNECT
[Q] &R FE
SEF753U SEF727U
3. Turn ignition switch "ON". ) ) Continuil’y should exist. @L
4. Check voltage between terminal 2 and ground with GON- 4. Also check hamess for short to ground and short to power.
SULT or tester.
OK or NG o
DISCONNECT X
= oK » [GOTO4 MIT
P T.8.
NG » Repair open circuit or short to ground
or short to power in harness or con- AT
i
nectors.

() |
é ﬂ 4 |CHECK EGRC-SOLENOID VALVE TF

Refer to "Component Inspection”, EC-381.

SEF7261 )
Voltage: Battery voltage OK or NG PD
CK or NG OK > GO TO 5.
OK > GO TO 3. NG > Replace EGRC-sofenoid valve. @ﬁi
NG » |coTO2
5 CHECK INTERMITTENT INCIDENT Sl

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

2 DETECT MALFUNCTIONING PART
INCIDENT", EC-115,

Check the following. =HE

e Hamess connectors F23, M32 > INSPECTION END = R

o 10A fuse

« Harness for open or short between EGRC-solencid valve .
and fuse @T

> Repair harness or connectors.

o Component Inspection
EGRG S0LV ON EGRC-SOLENOID VALVE A

(EGR) FLOW NAECE303501
======i MONITOR ======: Check air passage continuity.

CMPS-RPM{REF) orpm With CONSULT g@
Perform “EGRC SOLENOID VALVE" in “ACTIVE TEST" mode.

ON/OFF][_OFF | Conditions Air passage continuity | Air passage continuity
between A and B between A and C EL
ON Yes No
i)
OFF No Yes 10X
SEFAQOV
567

EC-381
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DTC P1400 EGRC-SOLENOID VALVE

Component Inspection (Cont’d)

AEC241

0 Without CONSULT

Condition

Air passage continuity
between A and B

Air passage continuity
between A and C

12V direct current supply
between terminais 1 and 2

Yes

No

No supply

No

Yes

If NG or operation takes
valve.

EC-382

more than 1 second, replace solencid



DTC P1401 EGR TEMPERATURE SENSOR

Component Description

Sensor element Component Descri ption wecanto Gl
' The EGR temperature sensor detects temperature changes in the
& EGR passage way. When the EGR valve opens, hot exhaust gases 8
flow, and the temperature in the passage way changes. The EGR 4
Tightening nut temperature sensor is a thermistor that modifies a voltage signal
9 sent from the ECM. This modified signal then returns to the ECM el
Gasket Connector as an input signal. As the temperature increases, EGR temperature & y
sensor resistance decreases.
This sensor is not used to control the engine system. Itis used only .
for the on board diagnosis. ~
SEFE98K
<Reference data>
10,000
EGR temperature °C (°F} Voltage* (V) Resistance (MQ)
I3
0 (32) 4.81 79-97 s
50 (122} 2.82 057 -0.70 .
1,000 ©
i \ Acceptable range 100 (212) 0.8 0.08 - 0.10
L b
=] "I, *: These data are reference values and are measurad between ECM terminal 63
- L "|,| {EGR temperature sensor) and ECM terminal 32 (ECM ground). BT
‘é 100 'l..‘ When EGR system is operating.
Bor R Voltage: 0 - 1.5V 7
4 "n. .ﬂ”—‘\T
m - b...
Q)
L '|.|I
!... Ll
100 "l.h' fF
u ™
- "I..
.1( 1 1 1 Il 1
0 50 100 150 200 B
(32) (122)  (212) (302)  (392) AR
Temperature °C (°F)
SEF526Q . S
On Board Diagnosis Logic
NAECO3NT
io @u
DTC No. Malfunction is detected when ... Check ltems (Possible Cause) R
P1401 A) An excessively low voltage from the EGR tempera- | e Hamass or connectors
0305 ture sensor is sent to ECM even when engine cool- (The EGR temperature sensor circuit is shorted.) &T
ant temperature is low, e EGR temperature sensor
e Malfunction of EGR function, EGRC-BPT valve
or EGRC-solenoid valve BS
B} An excessively high voltage from the EGR tem- « Harness or connectors
perature sensor is sent to ECM even when engine {The EGR temperature sensor circuit is open.)
coolant temperature is high. e EGR temperature sensor BT
e Malfunction of EGR function, EGRC-BPT valve
or EGRC-sclenoid valve o
P14
EL
([my

EC-383 569
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DTC P1401 EGR TEMPERATURE SENSOR

0DTC Confirmation Procedtre

¥ NorFaL [

750rpm
3c:C

¥r MONITOR

CMPS-RPM(REF)
COOLAN TEMP/S

| RECORD |

SEF778UA

A€ Qo
[ et

ol connecTon]
59

ECM

[V]
D S

SEF874U

Lift up the
EGR valve

AECH15A

DTC Confirmation Procedure .
Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st trip
DTC cannot be confirmed, perform “PROCEDURE FOR MAL-
FUNCTION B”.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

PROCEDURE FOR MALFUNCTION A

) With CONSULT

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

3) Verify that “COOLAN TEMP/S” 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) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-387.

& With GST

1} Turn ignition switch “ON”.

2} Select “MODE 1" with GST.

3) Verify that engine coolant temperature is less than 40°C
104°F).
gf the e)ngine 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 trip DTC is detected, go to “Diagnostic Procedure”,
EC-387.

@ No Tools

1) Turn ignition switch “ON".

2) Verify that voltage between ECM terminal 52 (engine coolant

temperature sensor signal) is more 1.5V.
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 5 seconds.

5) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM.

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-387.

NAECO474501

PROCEDURE FOR MALFUNCTION B

CAUTION:
Always drive vehicle at a safe speed.
TESTING CONDITION:
Always perform the test at a temperature of 5°C (41°F) or
higher.
With CONSULT
1} Stant engine and warm it up to normal operating temperature.
2} Confirm that EGR valve is not lifting at idle.
If the check result is NG, go to trouble diagnoses for “DTC
P1402". (See pageEC-389.)

EC-384

NAECO474502



DTC P1401 EGR TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont'd)

3) Select “DATA MONITOR” mode with CONSULT.

4) HRead “EGR TEMP SEN” at about 1,500 rpm while holding the
EGR valve in full open position by hand.
Voltage should decrease to less than 1.5V.
If the check result is NG, go to "Diagnostic Procedure”,
EC-387.
If the check result is OK, go to following step.

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

6) Turn ignition switch “ON”.

7) Check the output voltage of “THRTL POS SEN” at closed
throttle position and note it.

8) Start engine.

9) Maintain the following conditions for at least 5 consecutive

seconds.

CMPS.RPM (REF)

1,600 - 2,400 rpm (A/T models)
1,800 - 2,600 rpm (M/T models)

B/FUEL SCHDL

3.0 - 4.5 msec

THRTL POS SEN

X - (X +0.70) V (A/T models)

I i 1
¥ MONITOR & NOFAIL |
CMPSRPM(REF) 1500rpm
EGR TEMP SEN 0.9v
a AECH16A
Lift up the
EGR valve
by hand.
SEF360Q

A€ G

i ecm |o[connecTor]

63
s of

SEF875U

X - (X + 0.68) V {M/T models)
X = Voltage value measured at step 7

Selector lever

Suitable position

10) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

EC-387.

Overall Function Check

Use this procedure to check the overall function of the EGR tem-
perature sensor. During this check, a 1st trip DTC might not be
confirmed,

PROCEDURE FOR MALFUNCTION B

NAECO3:12

NAECaz12501

® Without CONSULT

1)
2)

3)

Start engine and warm it up to normnal operating temperature.
Confirm that EGR valve is not lifting. If NG, go to trouble diag-
noses for DTC P0400 and P0402 (See pages EC-289 and
297).

Check voltage between ECM terminal 63 (EGR temperature
sensor signal) and ground at about 1,500 rpm with EGR valve
lifted up to the full position by hand.

Voltage should decrease to less than 1.5V.

If step 4 is OK, perform trouble diagnoses for “DTC P0400 and
P1400” (See pages EC-289 and 378).

EC-385
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DTC P1401 EGR TEMPERATURE SENSOR

Wiring Diagram

572

Wiring Diagram
NAECO313
EGR EC-EGR/TS-01
TEMPERATURE
SENSOR
R L2]
LI_I I"I—| . : Detectable line for DTG
PG B —  Non-detectable line for DTC
CE With AT
Fed) (M32)
4 O R — B
PG B B
[e2] =1 I[2]]
N TCM
EGRTS GND A SENS (TRANSMISSION
= R
A

Refer to last page (Foidout page).

M120

1|2 4 —
alalsl=" =Sl6[7T8T010] s (T ER)

18{17]18[19]20]21]22] 23] 24

[a*]
[
ry
r~
—
o

o

101|102 103 F104] | 105 ] 108 £107 | 108
109 |uo] i nz) [ 3| nansfue
W7 PN e | 1) [2i| 1224123 124

(3

20]21]22 24] 2 [4a]as]asia7r] |s4]es]es] [&7
Tz [28]aul50]5 52 sa]es]ss[70] 1] [+
33]aa]as]as]ar s4[55]56]57]se1ra]7a] 75[ 76 7| HS.
[lze] Teoler] [#2143] Teoleoletfeclea] [r7I7alz9] 0]

L)

MECBTEC
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DTC P1401 EGR TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure @l
NAECO374

1 CHECK POWER SUPPLY 2 CHECK GROUND CIRCUIT ] 2

1. Tumn ignition switch *OFF". 1. Turn ignition switch “OFF".
2. Disconnect EGR temperature ssnsor harness connector. 2. Check hamess continuity between terminal 2 and engine
ground. El
& DISCONNECT

2 T.8.

o [ € e

[Q]

senscr harness

connector s
= SEF72gU
e o SEF7E0U Continuity should exist.
3. Turn ignition switch "ON". ) 3. Also check harness for short 1o ground or short to power. CiL
4. Check voltage between terminal 1 and ground with CON- '
SULT or tester. OK or NG
& HSCOMMECT OK » GO TO 4. &ﬂ:ﬁ
A Eﬁ}] NG » lcoToa
AT
@i@) 3 DETECT MALFUNCTIONING PART
@ o Check the following.
@ # Hamess connectors F23, M32 TlE
e Harness for open or short between ECM and EGR tempera-
1 ture sensor
- SEF728U e Hamess for open or short between TCM {Transmission con- ED
Voltage: Approximately 5V trol module) and EGR temperature sensor
OK or NG > Repair open circuit or short to ground
OK > GO TO 3. or short to power in harness or con- a2
nector.
NG (3 Repair harness or connectors.
4  |CHECK EGR TEMPERATURE SENSOR U
Refer to “Component inspection”, EC-388.
OK or NG BlR
OK » GO TO 5.
NG » Replace EGR temperature sensor, ST
5 CHECK INTERMITTENT INCIDENT HS

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-115.

B |INSPECTION END 3T

1A

(@]
&

15

EC-387 >
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DTC P1401 EGR TEMPERATURE SENSOR

Component inspection

SEF8430

Resistance ki1

10,000

100 |-

10F

1,000 —

(32) 122y (212 (302)  (392)
Temperature °C (°F)
SEF526Q

i { 1
50 100 150

J
200

Component Inspection I
EGR TEMPERATURE SENSOR R
Check resistance change and resistance value.

<Reference data>

EGR temperature "C (°F) Voltage (V) Resistance (MQ)
0 (32) 4.81 79-97
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08-0.10

'f NG, replace EGR temperature sensor,

EC-388



DTC P1402 EGR FUNCTION (OPEN)

Description
Description
NAECOL7S
SYSTEM DESCRIPTION
NAECO475501
' . VIS
Sensor Input Signal to ECM EC[;?O]::’”C Actuatcr
Camshatt position sensor Engine speed B
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature tErSIH 0N | EGRG-solenocid valve LG
Ignition switch Start signal
Throttle position sensar Throttle position n

This system cuts and controls vacuum applied to the EGR valve to

suit engine operating conditions. This cut-and-control operation is [FE
accomplished through the ECM and the EGRC-solenoid valve.
When the ECM detects any of the following conditions, current
does not flow through the solenoid valve. This causes the intake CL
manifold vacuum to be discharged into the atmosphere. The EGR
valve remains closed.

e Low engine coolant temperature T
¢ Engine starting
e High-speed engine operation AT
e« Engine idling
e Excessively high engine coolant temperature
e Mass air flow sensor malfunction TF
EGR and vacuum EGRG-solenoid valve
Ignition switch (power supply) “@@
— ~ECM A
EGRC-BPT S
valve - E et
ﬂ Collector Throtlle
body D
serairu| BR

COMPONENT DESCRIPTION

Exhaust Gas Recirculation (EGR) Valve [

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response 30
to throttle valve opening and EGRC-BPT valve operation. The =
vacuum controls the movement of a taper vaive connected to the
vacuum diaphragm in the EGR vaive. EL

NAEC0475502 P
iy

IBX

SEF783K

EC-389 575
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DTC P1402 EGR FUNCTION (OPEN)

Description (Cont'd)

To EGR

valve
Vacuum ’

signal

To intake
air flow

EGRC-solenoid Valve I
The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the c¢oil in the sole-
noid valve is energized. The vacuum signal (from the intake mani-
fold colletctor) passes through the solenoid valve. The signal then
reaches the EGR valve.

When the ECM sends an OFF signal, a plunger will then move to
cut the vacuum signal.

SEF318U
On Board Diagnosis Logic weconn
EGR temperature It the EGR temperature sensor detects EGR flow under the condi-
sensor tion that does not call for EGR, a high-flow malfunction is diag-
e nosed.
E .
temperature N.OTE' . . . .
Diagnosis for this DTC will end when engine coolant temperature
is approx. 50 to 60°C (122 to 140°F). Ignition switch must be turned
h 4 “ON” (engine start) with engine coolant temperature below 40°C
ECM (104°F) when starting DTC confirmation procedure.
SEFO73P
DTG No. Malfunction is detected when ... Check ltems (Possible Cause)
P1402 EGR flow is detected under conditions that do not call for |e EGRC-solencid valve
0514 EGR. o EGR valve leaking or stuck open
e EGR temperature sensor
e EGRC-BPT valve
DTC Confirmation Procedure
% MONITOR  + NoFaL [] NOTE: ragCoar?
COOLAN TEMP/S 30°C if “DTC Confirmation Procedure” has been previously conducted,
EGR TEMP SEN 4.2v always turn ignition switch “OFF" and wait at least 5 seconds
before conducting the next test.
TESTING CONDITION:
o Always perform the test at a temperature of -10°C (14°F)
or higher.
¢ Engine coolant temperature and EGR temperature must
| RECORD | be verified in “DATA MONITOR” mode with CONSULT
SEF347U before starting DTC WORK SUPPORT test. K it is out of
0 range helow, the test cannot be conducted.
B EGR SYSTEMP1ao2 @ [ ] COOLAN TEMP/S: -10 to 30°C (14 to 86°F)*
OUT OF CONDITION EGR TEMP SEN: Less than 4.8V
m==m==em=- MONITOR ========== if the values are out of the ranges indicated above, park
CMPS*RPM(POS) Orpm the vehicle in a cool place and allow the engine tempera-
THRTL POS SEN 0.62V ture to stabilize. Do not attempt to reduce the engine cool-
B/FUEL SCHDL 0.0msec ant temperature or EGR temperature with a fan or means

SEFG12W

other than ambient air. Doing so may produce an inaccu-
rate diagnostic result.

*: Although CONSULT screen displays “~10 to 40°C (14 to 104°F)”
as a range of engine coolant temperature, ignore it.

EC-390



DTC P1402 EGR FUNCTION (OPEN)

DTC Confirmation Procedure (Cont'd)

B EGR SYSTEM P1402 B [

TESTING

MONITOR
CMPS*RPM(POS)
THRTL POS SEN
B/FUEL SCHDL

825rpm
.60V
3.9msec

SEFB13W

B EGR SYSTEM P1402l [
COMPLETED

SELF-DIAG RESULTS |

SEFB97UA
CONNECT
ECM [O| CONNECTOR|| .
LY+
l
P o 1
SEFBY8U

CONNECT
ECM |0|CONNECTOFII| .ﬁ

59 63
B\,

& uﬂ

SEF893U

() With CONSULT

1)

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

2) Select “EGR SYSTEM P1402" of “EGR SYSTEM” in “DTC
WORK SUPPORT’ mode with CONSULT.

3) Follow the CONSULT instructions.

4) Start engine and let it idle until “TESTING"” on CONSULT
screen is turned to “COMPLETED". (It will take 60 seconds or
more.

If “TE)STING” is not displayed after 5 minutes, turn ignition
“OFF” and cool the engine coolant temperature to the
range of —10 to 30°C (14 to 86°F). Retry from step 1.

5) Make sure that *OK” is displayed after touching “SELF-DIAG
RESULTS”. If “NG" is displayed, refer io “Diagnostic
Procedure”, EC-393.

With GST

1)  Turn ignition switch “ON” and select “MODE 17" with GST.

2) Check that engine coolant temperature is within the range of
-10 to 30°C (14 to 86°F).

3) Check that voltage between ECM terminal 63 (EGR tempera-
ture sensor signal) and ground is iess than 4.8V.

4) Start engine and let it idle for at least 60 seconds.

5) Stop engine.

6) Perform from step 1 to 4.

7) Select “"MODE 3" with GST.

8) |f DTC is detected, go to “Diagnostic Procedure”, EC-393.

@3 No Tools

1) Turn ignition switch “ON”".

2) Check the following voltages.

ECM terminal 59 (engine coolant temperature sensor
signal) and ground:

32-44v
ECM terminal 63 (EGR temperature sensor signal) and
ground:

Less than 4.8V

3) Start engine and let it idle for at least 60 seconds.

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

5) Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with
ECM.

6) If NG, go to “Diagnostic Procedure”, EC-393.

o When using GST, “DTC Confirmation Procedure” should

be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode 1I) because GST cannot dis-
play MODE 7 (1st trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
Il) is recommended.

EC-391
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DTC P1402 EGR FUNCTION (OPEN)

Wiring Diagram

Wiring Diagram

NAECOA78

IGNITION SWITCH - -
ON or START EC EGRC1 01
| |
! FUSE |Refertc EL-POWER.
10A %I(%CK
- .  Detectable line for DTC
1 — : Non-detectable line for DTC
10U CE> Wih AT
B/W
I EGR
TEMPERATURE
SENSCR
B/w F
T (] 2]
;
(ST £
Bifv P/G B
BAN F23
[z] Q==<aom—3 B ey
EGRC-
é SOLENQID VALVE +
K]
LW

UW PIG B 8
[103] sall [is] [«
TCM
ton EGRTS GND-A SENS (TRANSMISSION
ECu MOBULS)
iz - Ay

Reter t¢ last page (Foldout page).

1lalafalsl="" =>Ja]7[a]a]w
ttlta[i3]1als]isf17] 18] 19]2e]21]22]23]24 CI

1102 |03 104} | 1054 106 [ 107 | 108
1090 it 2] [H3|d 5|16
HE|1B | 9 [120) | 121]122]123 | 124

26]27]28}28]30 [48[49]50]51[52|55]68]60]70] 71]
I E 72| ||(F23
|33]34]35]36 37| 54]55156]57]58]73] 74| 75] 76 .
[ao]31] 14214 soecletfezfes] L7778z

o2e [ [wazs] _ [sflar] [ealesle]
E HS

w | RS

MECB68C
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DTC P1402 EGR FUNCTION (OPEN)

Diagnostic Procedure

Diagnostic Procedure

MNAECO479

1 CHECK VACUUM HOSE 2 CHECK EGRC-SOLENCID VALVE i),
1. Turn ignition switch “OFF", With CONSULT
2. Check vacuum hose for clogging, cracks or improper Gon- 1. Turn ignition switch “ON”.
nection. Refer to “Vacuum Hose Drawing”, EC-18. 2. Perform “EGRC SOL/V CIRCUIT” in *FUNCTION TEST” S
mode with CONSULT.
J —" BMEGRC 501V ClRCUT r
DOES THE SOLENOID
VALVE MAKE
Clogging
AN OPERATING SOUND
. EVERY 3 SECONDS? FE
: Improper connecti
BN N
SEF109L G
OK or NG MEFZ57D
8&5";‘:}'1” > |GoTo2 With CONSULT T
1. Turn ignition switch “ON".
OK (without » GO TO 3. 2. Tum EGRC-solenoid valve “ON" and “OFF” in "ACTIVE
CONSULT) TEST” mode with CONSULT and check operating sound. AT
NG Repair or replace vacuum hose.
> P 7 WAcTivETESTE [
EGRC soLv ON TF
(EGR) FLOW
=zzzzzz==z MONITOR zzzzzzzoo:
CMPSsRPM(REF) orpm PE
I [ON/OFF][ OFF | |
seFzagu | SU
Clicking noise should be heard.
OK or NG
BR
OK p [GOTO A
NG » Repair or reptace EGRC-solenoid
valve or repair circuit. @T
RS
=1l
EL
([0
579

EC-393
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DTC P1402 EGR FUNCTION (OPEN)

Diagnostic Procedure (Cont'd)

3 CHECK EGRC-SOLENOID VALVE

5 CHECK EGRC-SOLENOID VALVE

() Without CONSULT

1. Disconnect ECM harness connector.

2. Turn ignition switch “ON".

3. Connect a suitable jumper wire between ECM terminal 103
and engine ground.

— m DISCONHECT
I ecm FOICONNECTOH” - Eé}
103

G ¥=

- SEF354v
4. Check operating sound of EGRC-sotenoid valve when dis-
connecting and connacting the jumper wire.
Clicking noise should be heard.

Refer o “Component Inspection”, EC-381.
OK or NG

OK » GO TO 6.

NG >

6 CHECK EGR VALVE

Refer to “Component inspection”, EC-394.

OK or NG
OK [ GOTO7.
NG »> Replace EGR valve.

7 CHECK EGRC-BPT VALVE

Refer to “Component Inspection”, EC-395.

OK or NG OK or NG
0K > GO TO 5. OK » GO TC 8.
NG > GO TO 4. NG > Replace EGRC-BPT vaive.

4 DETECT MALFUNCTIONING PART

8 CHECK EGR TEMPERATURE SENSOR

Check the following.

e Harness connectors M32, F23

e 10A fuse

e Harness for open or short between EGRC-solenoid valve
and fuse

o Harness for open or short between EGRC-solenoid valve
and ECM

Refer to "Component Inspeaction”, EC-388.
OK or NG

OK P IGOTOO.

NG >

| Repair open circuit or short to ground
or shart to power in harness or con-

9 CHECK INTERMITTENT INCIDENT

nactor.

EGR valve

MEF137D)

Refer 10 “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT", EC-115.

» INSPECTION END

Component Inspection

EGR VALVE
Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

e Check for sticking.
If NG, repair or replace EGR valve.

EC-394

Replace EGRC-solenoid valve.

Replace FGR temperature sensor.




DTC P1402 EGR FUNCTION (OPEN)

Component Inspection (Cont'd)

EGRC-BPT VALVE
1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while apply- .
ing a pressure above 0.981 kPa (100 mmH,O, 3.94 inH,0) MA
from under EGRC-BPT valve.

3. If a leakage is noted, replace the vaive. EM

Gl

MAECD80504

=
: 0
f Apply pressure ”:'@

SEF083P

A

EC-395 S8l
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

On Board Diagnosis Logic

On Board Diagnhosis Logic

NAECO4871

NOTE:
If DTC P1440 is displayed with P1448, perform trouble diagnosis for “DTC P1448” first. (See EC-421.)

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 line between the vacuum cut valve and EVAP can-

ister purge volume control solenoid valve.

EVAP service port
EVAP control system pressure sensor %C\\\'
Vacuum cut valve bypass valvel: !
I Fuel tank \i% EVAP EVAP canister

cut valve |canister purge velume
cortrol solenoid valve

EVAP canister
vent control \($
valve SEFg18U

OTC No. Malfunction is detected when ... Check Items (Possible Cause)

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.

Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and

EVAP canister purge volume centrol selenoid

valve.

e 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

syslem pressurg sensor

Loose or disconnected rubber tube

EVAP canister vent control valve and the circuit

EVAP canister purge volume controi solenoid

valve

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARO switch solenoid valve

Blocked or bent rubber tube to MAP/BARO

switch solenoid valve

e O-ring of EVAF canister vent control valve is
missing or damaged.

o Water separator

EVAP canister is saturated with water.

e EVAP control system pressure sensor

P1440 o EVAP control system has a leak.
0213 * EVAP control system does not operate properly.

* s 80

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.
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-396



DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

DTC Confirmation Procedure

DTC Confirmation Procedure oo,

NOTE:

e If DTC P1440 is displayed with P1448, perform trouble _ .
diagnosis for DTC P1448 first. (See EC-421.) (K

e If “DTC Confirmation Procedure” has been praviously
conducted, always turn ignition switch “OFF” and wait at least EM
5 seconds before conducting the next test.

) With CONSULT

CAUTION:
e Never use compressed air or high pressure pump. g=
Otherwise, EVAP system may be damaged. T

o Do not exceed 4.12 kPa {0.042 kg/cm?, 0.6 psi) of pressure

in EVAP system. Gl
¢ Do not start engine.
NOTE:
AT

e Always remove EVAP service port adapter from EVAP service
port after applying air up to 0.69 to 1.38 kPa (5.14 to 10.34
SEFg87U mmHg, 0.202 to 0.407 inHg). AT
Iz

e During the test, clamp the EVAP hose tightly as shown at left.
1) Turn ignition switch “OFF".
2) Clamp the EVAP hose as shown at left. TR

3) Install EVAP service port adapter and pressure pump to EVAP
service port securely.
4}  Turn ignition switch “ON".

EVAP 5} Select “EVAP SML LEAK P1440” of “EVAPORATIVE SYS-
]/ service TEM” in “DTC WORK SUPPORT” mode with CONSULT. A
port Follow the instruction displayed. el
6) Make sure that “OK” is displayed.
Pressure pump  geeg5oup If “NG" is displayed, refer to “Diagnostic Procedure”, EC-398. §|J
& With GST
B EvAP SML LEAK P1a20 B [] NOTE: ;
1)PERFORM TEST AT A e Be sure to read the explanation of “Driving Pattern” on EC-49 Bl
'(5%%}'?” OF 0-30C before driving vehicle.
2)STOP ENGINE AND TURN e It is better that fuel level is low. &T
3)?&3&5\2&!3 HOSE 1) Start engine.
LIEHJIA{ %E ESEXIT%N 2; Drive vehicle according to “Driving Pattern”, EC-49. as
' 3} Stop vehicle. I
ATOUCH START 4) Se!gct “MODE 1” with GST.
l EXIT ” START I e |f SRT of EVAP system is not set yet, go to the following step. BT
SETAZ2NA o If SRT of EVAP system is set, the result will be OK.
(6] 5) Turn ignition switch “OFF” and wait at least 5 seconds.
B EvAP SML LEAK P1440ll [] 6) Start engine. 4

It is not necessary to cool engine down before driving.
7) Drive vehicle again according to the “Driving Pattern”, EC-49. 8¢
*kxkkx QK xxkrxx 8) Stop vehicle. ¥
9) Select “MODE 3" with GST.
e |If P0440 is displayed on-the screen, go to “Diagnostic
Procedure”, EC-306.

¢ |f P1440 is displayed on the screen, go to “Diagnostic Proce- .
|_END |[ PRINT | dure” for “DTC P1440", EC-398. [

SEF295UA

EC-397 583
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

DTC Confirmation Procedure (Cont'd)

if P1447 is displayed on the screen, go to “Diagnostic Proce-

L]
dure” for “DTC P1447”, EC-417.

e [f PO440, P1440 and P1447 are not displayed on the screen,
go to the following step.

10) Select “MODE 1” with GST,

e |f SRT of EVAP system is set, the result will be OK.

e [f SRT of EVAP system is not set, go to step 5.

@ No Tools

NOTE:

e Be sure to read the explanation of “Driving Pattern” on EC-49
before driving vehicle.

e It is better that the fuel level is low.

1} Start engine.

2) Drive vehicle according to “Driving Pattern”, EC-49.

3) Stop vehicle.

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

5) Turn ignition switch “ON" and perform “Diagnostic Test Mode
Il (Self-diagnostic resuits)” with ECM.

6) If 1st trip DTC is detected, goc to “Diagnostic Procedure”,

Diagnostic Procedure

EC-398.

NAEC0483

1 CHECK FUEL FILLER CAP DESIGN

3 CHECK FUEL FILLER CAP FUNCTION

1. Turn ignition switch “OFF”.
2. Check for genuine NISSAN fuel filler cap design.

Check for air releasing sound while opening the fuel filler cap.

OK or NG
OK > GO TO 5.
NG > GO TO 4.

4  |CHECK FUEL TANK VACUUM RELIEF
VALVE (BUILT INTO FUEL FILLER CAP)

Refer to “Fuel Tank Vacuum Relief Valve {Built into fuel filler

cap)”, EC-25.
SEF915U OK or NG
OK or NG oK p (GOTOS.
OK b |GOTO2 NG P |Replace fuel filer cap with a genuine
NG > Replace with a genuine NISSAN fuel one.
filler cap.

2 CHECK FUEL FILLER CAP INSTALLATION

Check that the cap is tightened properly by rotating the cap
clockwisa.

and iuel filer neck threads

using
blower. :

heard.

OK or NG
OK » GO TO 3.
NG > « Open fusl filler cap, then clean cap

= Retighten until ratcheting sound is

air

EC-398



DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedura (Cont'd)

5 INSTALL THE PRESSURE PUMP

6 CHECK FOR EVAP LEAK

To locate EVAP leak, install EVAP service port adapter and
pressure pump to EVAP service port securely.

N ’
)
EVAP searvice support
G

'
\/‘;:.. Q
;J == Relay box

(7
% SEF907U

EVAP service port adapter

service
port

Pressure
pump
SEF918L
« Improper installation of EVAP service port adapter to
EVAP service port may cause leaking.

Models with » GO TO 6.
CONSULT

Models with- » GO TO 7.
out CONSULT

@ With CONSULT

1. Turn ignition switch “ON".

2. Select "EVAP SYSTEM CLOSE" of “WORK SUPPORT"
mode with CONSULT.

3. Touch “START” and apply pressure into the EVAP line until
the pressure indicator reaches the middie of the bar graph.

NOTE:

o Never use compressed air or a high pressure pump.

» Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of
pressure in the system.

W EVAP SYSTEM CLOSE R D

APPLY PRESSURE TO
SERVICE PORT TO RANGE
BELOW.

DO NOT EXCEED 0.6psi.

.

0.2 0.4

I END ]

SEFO17U

4. Remove EVAP service port adapter and pressure pump.

5. Using EVAP leak detector, locate the EVAP leak. For the
leak detector, refer to the instruction manual tor more
details.

Refer to "Evaporative Emission Line Drawing”, EC-28.

Leak detector

SEF200U
OK or NG
0K p |GOTOS.
NG » Repair or replace.

EC-399
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DTC P1440 EVAPORATIVE EMISSIOM (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd)

7 CHECK FOR EVAP LEAK

8 CHECK WATER SEPARATOR

(3¢ without CONSULT

1. Turn ignition switch "OFF".

2. Apply 12 volts DC to EVAP canister vent control valve. The
valve will close. (Continue to apply 12 volts until the end of
test.)

EVAP
canister

EVAP canister

Battery vent control valve SEF508U

3. Apply 12 volts DC to vacuum cut valve bypass valva. The
valve wilf open. (Continue to apply 12V until the end of

test.)

i

Battery SEF599U

4. Pressurize the EVAP line using pressure pump with 1.3 to
2.7 kPa (10 to 20 mmHg, 0.39 to 0.79 inHg).

NOTE:

e Never use compressed air or a high pressure pump.

* Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pres-
sure in the system.

5. Remove EVAP service port adapter and pressure pump.

6. Using EVAPR leak detector, locate the EVAP leak. For the
leak detector, refer 1o the instruction manual for more
details. Refer to “Evaporative Emission Line Drawing”,
EC-28.

Leak detector

Refer to “Component Inspection”, EC-414,

OK or NG
OK > GO TO 9.
NG > Replace water separator.

9 CHECK EVAP CANISTER VENT CONTROL
VALVE, O-RING AND CIRCUIT

Refer to “DTC Confirmation Procedure”, EC-317.

- EVAP canister vent

control valve AN
k\\/\ \\l/l/x V\SEFMSS

OK or NG
oK p  [GOTO 0.
NG » Repair or replace EVAP canister vent

control valve and O-ring or harness/
connector.

10 CHECK IF EVAP CANISTER SATURATED
WITH WATER

1. Rermnove EVAP canister with EVAP canister vent control
valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

EVAP canister

Water
| val
¢ vent control valve SEF596U
Yes or No

Yes » GO TO 11,
No (With > GO TO 13.
CONSULT)

No (Without » GO TO 14
CONSULT)

SEF200U
OK or NG
OK » GO TO 8.
NG » Repair or replace.

EC-400




DTC P1440 EVAPORATIVE EMIS3ION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd)

11 |CHECK EVAP CANISTER 14 |CHECK EVAP CANISTER PURGE VOLUME | CI
Weigh the EVAP canister with the EVAP canister vent control CONTROL SOLENOID VALVE OPERATION
valve attached. ‘§) Without CONSULT MA
The weight should be less than 1.8 kg (4.0 Ib). 1. Start engine and warm it up to normal operating tempera- e
OK or NG ture.
or 2. Stop engine.
OK (With > GO TO 13. 3. Disconnect vacuum hose to EVAP canister purge volume El
CONSULT) control solenoid valve at EVAP service port.
- 4. Start engine and let it idle for at least 80 seconds.
OK (without B | GO TO 14. 5. Chack vacuum hose for vacuurn when rewving engine upto | 1l @
CONSULT) 2,000 rpm.
NG > GO TO 12, Vacuum should exist.
OK or NG
12 DETECT MALFUNCTIONING PART OK P |GCTO1T.
Check the following. NG » |GCTO 15 EE
» EVAP canister for damage
e EVAP hose between EVAP canister and water separator for
clogging or poor connection 15 CHECK VACUUM HOSE el
i
}J Repair hose or replace EVAP canister. Check vacuum hosas for clogging or disconnection. Refer to
“VYacuum Hose Drawing”, EC-18.
OK or NG il
13 |CHECK EVAP CANISTER PURGE VOLUME or W
CONTROL SOLENOID VALVE CK » |GOTO 16
@ With CONSULT NG » Repair or reconnect the hose. AT
1. Disconnect vacuum hose to EVAP canister purge volume
control solencid valve at EVAP service port.
2. Start engine. 16 CHECK EVAP CANISTER PURGE VOLUME TE
3. Perform “PURG VOL CONT/A in “ACTIVE TEST" mode. CONTROL SOLENOID VALVE
4. Touch "Qu” on CONSULT screen io increase “PURG VOL Refer fo “C | ton” EC-409
CONTA" opening to 100.0% efer to “*Component Inspection”, -409.
5. Check vacuum haose for vacuum whean revving engine up to OK or NG @E
2,000 rpm.
OK > GO TO 17.
W ACTIVE TEST M [ ] NG »  |Replace EVAP canister purge volume AX
PURG VOL CONTA  100.0% control solenoid valve.
sozmzzzzzozzzzzz MONITOR sooommoozooees @U
CMPS«RPM(REF) 2187rpm =)
FR O2 MNTR-B2 BICH 17 CHECK ABSOLUTE PRESSURE SENSOR
FR 02 MNTR-B1 RICH Refer to “Camponent Inspection”, EC-139.
A/F ALPHA-B2 100% S5
A/F ALPHA-Bt 100% B
THRTL POS SEN 0.64V
[Qul[ UP |[ DWN |[Qd] T
AECS12A
Vacuum should exist.
Absalute pressure ,
OK or NG sensor harness/ R
OK » |coTO17. connector / /
Mass air flow sensor
NG [ 3 GO TO 15. B
SEF748U
OK or NG 42
OK > GO TO 18.
NG > Replace absolute pressure sensor. o
ptd
EL
(DX
587

EC-401
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd)

18

CHECK MAP/BAROQ SWITCH SOLENOID

22

CLEAN EVAP PURGE LINE

VALVE AND CIRCUIT

Refer to “Coemponent Inspection”, EC-364.

Clean EVAP purge line (pipe and rubber tube} using air blower.

» GO TO 23

23

CHECK INTERMITTENT INCIDENT

MAP/BARO switch
solenoid valve

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-115.

harness connector
‘

> INSPECTION END

I Mass air flow sensor

SEF756U
OK or NG
CK » GO TO 19,
NG > Replace MAP/BARO switch solenoid
valve.
19 CHECK TANK FUEL TEMPERATURE SEN-

SOR

Refer to “Component Inspection”, EC-266.

Rear seat access
R

Fuel tank gauge unit
harness cennector

SEF751U
OK or NG
oK > GO TO 20.
NG | 3 Replace fank fuel temperature sensor.
20 CHECK EVAP CONTROL SYSTEM PRES-

SURE SENSOR

Refer to “Component inspection”, EC-329.

OK or NG
OK > GO TO 21.
NG > Replace EVAP control system pressure
SENSOT,
21 CHECK EVAP PURGE LINE

Check EVAP purge line (pipe, rubber tube, fuel tank and EVAP
canister) for cracks or Improper connection.
Refer to “Evaporative Emission System”, EC-24.

OK or NG
OK > GO TO 22
NG » Repair or reconnect the hose.

EC-402




DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME

CONTROL SOLENOID VALVE

Description
Description
NAECD325
SYSTEM DESCRIPTION
NAEC0325501
Sensor Input Signal to ECM ECM Actuator
function
Camshatft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine cocolant temperature
ignition switch Start signat
Throttle position sensor Throttle position E:{:;Plffr; EVAP canister purge volume
— ‘ — PUTGE | controt solenoid vaive
Throttle position switch Closed throttle position flow control
Density of oxygen in exhaust gas
F
ront heated oxygen sensors {(Mixture ratio feedback signal)
Tank fuel temperature sensor Fuel temperature in fuel tank
Vehicle speed sensor Vehicle speed

Specification data are reference values.

This system controls flow rate of fuel vapor from the EVAP canis-
ter. The opening of the vapor by-pass passage in the EVAP canis-
ter purge volume control solenoid valve changes to control the flow
rate. The EVAP canister purge volume controi 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 vaiue stored in the ECM is determined by consider-
ing various engine cenditions. When the engine is operating, the
flow rate of fuel vapor from the EVAP canister is regulated as the
air flow changes.

COMPONENT DESCRIPTION I
The EVAP canister purge volume control solenoid valve uses a
ON/OFF duty to control the flow rate of fuel vapor from the EVAP
canister. The EVAP canister purge volume conirol solenoid valve
is moved by ON/OFF pulses from the ECM. The longer the ON
pulse, the greater the amount of fuel vapor that wilt flow through the
valve.

CONSULT Reference Value in Data Monitor
Mode

NAECGI26

MONITOR ITEM

CONDITION SPECIFICATION

PURG vOL C/V

e Engine: After warming up

e Air conditioner switch “OFF”

o Shift lever: “P" or "N”
s No-load

ldle {(Vehicle stopped)

0%

2,000 rpm

EC-403

@

fA

EM

BE
oL

T

TF

PO

£
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

ECM Terminals and Reference Value

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
[lgnition switch “OFF”] 0 - 15V
» For a few seconds after turning ignition switch '
ECCS relay (Self-shut- “OFF”
4 L/B off)
[ignition switch “OFF"] | BATTERY VOLTAGE
e Afew seconds passed after tuming ignition switch 14V
uOFFu (11 - )
BATTERY VOLTAGE
(11 - 14V)
V= [
AQ| e
[Engine is running] 20} e L
o |dle speed g~
S0ms: -
EVAP canister purge SEF994U
5 LG/B | volume control sole-
neid valve BATTERY VOLTAGE
11 - 14V)
5 Cono
[Engine is running] Ay e
e Engine speed is 2,000 rpm 20, —
(More than 100 seconds after starting engine) 0 Y
67 |BW
Power supply for ECM | [Ignition switch “ON"} BATTERY VOLTAGE
72 {BW (11 - 14V}
[Engine is running] BATTERY VOLTAGE
117 |B/W Current return o Idie speed (11 - 14V)

On Board Diagnosis Logic

NAEC0328

DTC No. Maltunction is detected whan ... Check ltems (Possible Cause)
P1444 The canister purge flow is detected during the specified s EVAP control system pressure sensor
0214 driving conditions, even when EVAP canister purge volume | e EVAP canister purge volume control solencid
control sclenoid valve is completely closed. valve {The valve is stuck open.}

e EVAF canister vent control valve
EVAP canister
e Hoses
(Hoses are connected incorrectly or clogged.)

590 EC-404



DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

DTC Confirmation Procedure

DTC Confirmation Procedure rons
NOTE:

If “DTC Confirmation Procedure” has been previously conducted, 4
always turn ignition switch “OFF" and wait at least 5 seconds A
before conducting the next test.

TESTING CONDITION: B
Always perform test at a temperature of 5°C (41°F} or more.

LG
@ With CONSULT
B PURG VOL CN/V P1444 B[] 1) Start engine and warm it up to normal operating temperature.
OUT OF CONDITION 2) Turn ignition switch “OFF” and wait at least 5 seconds. EE
==—=-===== MONITOR =========- 3) Turn ignition switch “ON”.
CMPSRPM(POS) 775rpm 4) Select “PURG VOL CN/V P1444” of “EVAPORATIVE 3YS-
L oS o 0.16v TEM” in “DTC WORK SUPPORT” made with CONSULT. CL
umsec
5) Touch “START".
6) Start engine and let it idle until “TESTING” on CONSULT T
changes to “COMPLETED". (it will take for approximately 10
seconds.)
SEFE14W If “TESTING” is not displayed after 5 minutes, retry from AT
step 2. )
B PURG VOL CN/V P1444 B[] 7) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS". If “NG” is displayed, refer to “Diagnostic s
TESTING
I Procedure”, EC-407.
=zzz====== MONITOR =z===zz:z::- = .
CMPS=RPM(POS) 762rpra @ With GST . =
THRTL £OS SEN 0.46v 1} Start engine and warm it up to normal operating temperature. !
BIFUEL SCHOL 2 3msec 2} Turn ignition switch “OFF” and wait at least 5 secands.
3) Start engine and let it idle for at least 20 seconds. A
4} Select “MODE 7” with GST.
5} If 1st trip DTC is detected, go to “Diagnostic Procedure”,
SEF§15W EC-407. sU
) No Tools
B PURG VOL CNV P1444 B[] 1) Start engine and warm it up to normal operating temperature. o
COMPLETED 2) Turn ignition switch “OFF" and wait at least 5 seconds.
3) Start engine and let it idle for at ieast 20 seconds.
4) Turn ignition switch “OFF” and wait at least 5 seconds. ST
5) Turn ignition switch “ON” and perform “Diagnostic Test Mode
It (Self-diagnostic results)” with ECM. Rg
8) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
: EC-407.
SELF-DIAG RESULTS BT
SEF202UA 51
[HA
EL
(I3
5901

EC-405
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Wiring Diagram

Wiring Diagram —

EC-PGC/V-01

BATTERY
|

Refer to EL-POWER.

.  Detectable line for DTC
ww : Non-detectable line for DTC

LR
~
(4]
1=

£
I

-

WiR WiR =0
]—'—| |—'—| -
1 [7] i
é o on |eces BAW
I] I] RELAY
o @
[N
L/B BiN
® ﬁ EVAP CANISTER
I PURGE VOLUME
CONTROL SOLENOID
L/B BAW B/W YALVE
] B
18k .TVI_#_ """"
LB B/W B/
LB BANV BAW
I_l_}_l...l_l_ ________ rl_l . (GID)]
@) D
LB Bavv BW
-
L
1
.ﬂ
|
L/B BW B/W BAW LG/B
=l 7] =1 [ 51
SSOFF ECMP  ECMP CATN EVAP
ECM
Fod
Refer to last page {Foldout page).
=g - ,
112]a[als k= =s6]7]a[8]0 5]7 =
11j12[13]14[15]16[17] 18] 19k20]21] 25 2324 M“zz 3]s &D %E‘y

101|102 [ 103 [104] | 105 106 [ 107 | 108
e my el 3]s s
17 PG (g 120 |1er] 2z p12s]1ed

2 [44s5]46]47] [ea]es]as]
4g[as]s0]1]s2]5afeefeul70] 71

3 [72] || F2D

H.S.

GY
93] eoleofeilaclod] [Tzalis] L&)

(-3 R

MEC6&70C
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure @l
NAECO331
1 CHECK POWER SUPPLY 3 CHECK QUTPUT SIGNAL CIRCUIT iy
1. Turn ignition switch “OFF”. 1. Turn ignition switch “OFF".
2. Disconnect EVAP canister purge volume contrel solencid 2. Disconnect ECM harness connector.
valve harness connector. 3. Check hamess continuity between ECM terminal 5 and ter- E

minal 1.

EVAP canister
/> purge volume i

= ’&
_control solenoid Hs. [[_ecwm IOICONNECTOR" SIEp 1s.

valve harness ECONNEST 5 DISCONNECT

ﬁ\ €2 - e

[(ARTRE

3. Turn ignition switch “ON”. SEFB81U
4. Check voltage between terminal 2 and engine ground with Continuity should exist. @L
CONSULT or tester. 4. Also check hamness for short to ground and short to power.
E DISCOMMECT OK or NG ﬂ/ﬂT
= | £8 E} oK » |coTOs. B
NG > GO TO 4.
AT
@@\ 4  |DETECT MALFUNCTIONING PART
: Check the following. TE
{b @ 91“[1 + Harness connectors F28, F113
SEF880U e Harness for open or short between EVAP canister purge vol-
Voltage: Battery voltage ume gontrol solenoid valve and ECM =)
OK or NG > Repair open circuit or short to ground '
or short to power in harness or con-
OK » GO TO 3. nectors. A
NG » GO TO 2.
5 CHECK EVAP CONTROL SYSTEM PRES- g1
2  |DETECT MALFUNCTIONING PART SURE SENSOR HOSE o
Check the following. Check disconnection or improper connection of hose con-
e Hamess connectors E1, M1 nected to EVAP control system pressure sensor. BE
+ Hamess connectors M32, F23 OK or NG ’
e Harness connecters F28, F113
» Harness for open or short between EVAP canister purge vel- OK » |GOTOE. i
ume control solencid valve and ECCS relay NG p  |Repair it. =
o Harness for open or short between EVAP canister purge vol-
ume contrel sclenoid valve and ECM
: RS
» Repair harness or connectors.
HA
§G
5L
[E)Y

EC-407 593
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Diagnastic Procedure (Cont’d)

6 CHECK CONNECTOR

10 |CHECK RUBBER TUBE

1. Disconnect EVAP control system pressure sensor harness
connector,

\
EVAP control system
pressure sensor

2

Check for obstructed water separator and rubber tube con-
nected to EVAP canister vent control valve and ¢lean the rub-
ber tube using air blower. For water separator, refer to EC-414.

OK or NG
OK [ GO TC 1.
NG > Clean, repair or replace rubber tube
and/or water separator.

11 CHECK IF EVAP CANISTER SATURATED
WITH WATER

SEF120S
2. Check connectors for water.
Water should not exist,
OK or NG
OK 3 GOTO 7.
NG > Replace EVAP control system pressure
SEensor.

7 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR

Refer to “Component inspection”, EC-329.

1. Remove EVAP canister with EVAP canister vent control
valve attached.
2. Check it water will drain from the EVAP canister.

EVAP canister

EVAP canister

OK or NG
0K > GO TO 8.
NG » Replace EVAP control system pressure
sensor.

Water
\‘ vent control valve
SEF596U
Yes or No
Yes » GO TO 12.
No » GO TO 14,

8 CHECK EVAP CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

12 CHECK EVAP CANISTER

Refer to “Component Inspection”, EC-408.

Weigh the EVAP canister with the EVAP canister vent control

valve attached.

The weight should be less than 1.8 kg (4.0 Ib).

OK or NG
OK b |GOTOS.
NG > |Replace EVAP canister purge volume
control solencid valve.

OK or NG
OK > GO TO 14.
NG > GO TO 13,

9 CHECK EVAP CANISTER VENT CONTROL

13 |DETECT MALFUNCTIONING PART

Chack the following.

e EVAP canister for damage

« EVAP hose between EVAP canister and water separater for
clogging or poor connection

VALVE
Refer to “Compaonent Inspection”, EC-414.
OK or NG
OK » GO TO 10.
NG > Replace EVAP canister vent control
valve.

>

Repair hose or replace EVAP canister.

14 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNQOSIS FOR INTERMITTENT
INCIDENT", EC-115.

>

INSPECTION END

EC-408




DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Component inspection

: Component Inspection eonn, G
macTveTesT® [ EVAP CANISTER PURGE VOLUME CONTROL
PURG VOL GONT/  0.0% SOLENOID VALVE wscossson A
:é:ﬁ;g:;;:Mleg%I’\:l)lTOH hteetentted @ With CONSULT -
. 787 .
FRO2MNTRBZ  RICH 1. Start engine.
;ﬁ: 02 lI:\'AHNATg-zm RI%IE]ID/ 2. Perform “PURG VOL CONT/N” in “ACTIVE TEST” mode with [E[
AF ALPHA-BY 100% CONSULT._Check that engine speed varies according to the
THRTL POS SEN 0.44v ;ags qpenmgt;_. oI NG. 00 to following st L
, inspection end. , go to following step. (®
QU” up ” DWN ”le 3. Check air passage continuity.
SEF8824
Condition Air passage continuity
PURG VOL CONT/V value between A and B
100.0% Yes EE‘I
0.0% No

If NG, replace the EVAP canister purge volume control sole- Gl

ncid valve.
) Without CONSULT MT
Check air passage continuity. el
@ SEF660U it Air passage continuity X

Condition between A and B AT

12V direct current supply between ter- Yes
minals 7B

No supply No

If NG or operation takes more than 1 second, repiace solenoid [PD
valve.

SEF861U Sl

EC-409 59



DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Component Description

VALVE (CLOSE)

Coil

Tc water t .
separalor Terminal

Valve
L_\\ﬁ

O-ring Canister side

Spring

Plunger
. SEFQ32wW

\

) 1
< EVAP canister vent
control valve

N
IV

Specification data are reference values.

Component Description eoin
The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenoid valve responds to signals from the ECM. When the
ECM sends an ON signal, the coil in the solenoid valve is ener-
gized. A plunger will then move to seal the canister vent. The abil-
ity to seal the vent is necessary for the on board diagnosis of other
evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows
“EVAP Control System (Small Leak)’ diagnosis.

CONSULT Reference Value in Data Monitor
Mode

NAECO4A5

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V e Ignition switch: ON

OFF

ECM Terminals and Reference Value

NAECDIBE

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA, (DC Voltage)
COLOR
NQO.
108 G/R EVAP canister vent control [ignition switch “ON”] BATTERY VOLTAGE
valve (11 - 14V}
On Board Diagnosis Logic
NAECO487
DTC No. Maifunction is detected when ... Check tems (Possible Cause)
P1446 ¢ EVAP canister vent control valve remains closed under e EVAP canister vent control valve
0215 specified driving conditions. e EVAP control system pressure sensor and the
circuit
e Blocked rubber tube to EVAP canister vent con-
tro! valve

e Water separator
o EVAP canister is saturated with water,

EC-410



DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

DTC Confirmation Procedure

7 MONITOR v NOFALL [
CMPS«RPM(REF} 1800rpm
COOLAN TEMP/S 20°C
VHCL SPEED SE sokm/h
THRTL POS SEN  0.88V
B/FUEL SGHDL 2 4msec
SEF403VA

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
hefore conducting the next test.

With CONSULT

1)
2)
3)
4)

NAECO488

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine.

Drive vehicle at a speed of approximately 80 km/h (50 MPH)
for a maximum of 15 minutes.

NOTE:
If a malfunction exists, NG result may be displayed quicker.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-413.

@) With GST

1} Start engine.

2) Drive vehicle at a speed of approximately 80 km/h (50 MPH)
for 15 minutes.

3) Select “MODE 7" with GST.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-413.

@ No Tools

1} Start engine.

2) Drive vehicle at a speed of approximately 80 km/h (50 MPH})
for 15 minutes.

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

4) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

EC-413.

EC-411
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

Wiring Diagram

Wiring Diagram —
IGNITION SWITCH EC-VENT/V-01

ON or START

1 .
% FUSE {Referto EL-POWER.

10A | BLOCK

W) MM : Detectable line for DTC
T — Non-detectabie line for DTC

]

8w

2
B1
L'"JBM CID)

He
B/W

EVAP CANISTER
VENT CONTROL
VALVE

B103

ECM
F24

Refer to last page (Foldout page).
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

Diagnestic Procedure

Diagnostic Procedure &l
NAECO490

1 CHECK RUBBER TUBE 4 CHECK EVAP CANISTER A,
1. Turn ignition switch “CFF". Weigh the EVAP canister with the EVAF canister vent control
2. Check obstructed water separator and rubber tube con- valve attached.

rected to EVAP canister vent control valve. The weight should be less than 1.8 kg {4.0 Ib). B
3. Ctlean the subber tube using air blower. For water separator, OK or NG

refer to EC-414. or

OK » GO TO 6. B @

/

NG p |GOTOS.

g\
\ M o\
D % 74 ,
\@g»"% / Q 5 |DETECT MALFUNCTIONING PART
S 0@' Check the following.
/ 5 / C o EVAP canister for damage EiE
= “Q - o EVAP hose between EVAP canister and walter separator for
AN
?\

ciogging or poor connection

- EVAP canister

\\ control valve
NN

0K or NG 6 |CHECK EVAP CONTROL SYSTEM PRES- [ /]

SURE SENSOR HOSE '

» Repair hose or replace EVAP canister. CL,

SEF143S

OK GO TO 2. .
> Check disconnection or improper connection of hose con-

NG > Clean, repair or replace rubber tube nected to EVAP control system pressure sensor. &l
and/or water separator.

OK or NG
OK > GOTO7. TF
2 CHECK EVAP CANISTER VENT CONTROL -
VALVE AND O-RING NG > [Repair it
Refer to “Component inspection”, £C-414, F)E
OK or NG 7 CHECK CONNECTOR
oK > GO TO 3 1. Disconnect EVAP control system pressure sensor harness .
i connactor. 3¢
NG [ Replace EVAP canister vent control \
vaive and O-ring. ///E\_/AP control system
! pressure sensor 1
b
3 CHECK IF EVAP CANISTER SATURATED ‘
WITH WATER f o6
o =

1. Remove EVAP canister with EVAP canister vent control
valve attached.
2. Check if water will drain from the EVAP canister.

/ EVAP canister 2. Check connectors for water.
Water should not exist.

OK or NG Bl
OK P GOTOS.
NG » Replace EVAP control system pressure A
Water & EVAP canister Sensor.
\‘ vent control valve ‘
SEF596U e
Yes or No
Yes » GO TO 4. .
=5
No » |GOTOS.
3

EC-413 50
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Diagnostic Procedure (Cont'd)

VALVE (CLOSE)

SURE SENSOR FUNCTION

8 CHECK EVAP CONTROL SYSTEM PRES- 9

'|CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

Refer to “DTC Confirmation Procedure” for DTC P0450,

INCIDENT”, EC-115.

> INSPECTION END

EC-324.
OK or NG
oK > GO TO 9.
NG » Replace EVAP control system pressure
Sensor.

O-ring Q

/ BactveTesTl [

VENT CONTROLY QFF

=======: MONITOR =======:
CMPS-RPM(REF) Orprm
FR Q2 MNTR-B1 RICH
A/F ALPHA-B1 100%
THRTL POS SEN C.52V

{0.54 - 1.2 kg-m,
46.9 - 104 in-Ib)

AEC783A

BATTERY

fBlind plug

@: Bottom hole (To atmosphere)
(B): Emergency tube (From EVAP canister)

: Inlet port (Te member) SEFBzST

Component Inspection
EVAP CANISTER VENT CONTROL VALVE

Check air passage continuity.
{® With CONSULT
Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.

NAECO4g?

NAECO491501

Condition Air passage continuity
VENT CONTROL/YV between A and B
ON No

OFF Yes

) Without CONSULT

Air passage continuity

Condition between A and B

12V direct current supply between ter-

minals 1 and 2 No

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.

WATER SEPARATOR U
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 A and C are not clogged by biowing air into B with
A, and then C plugged.

5. In case of NG in items 2 - 4, replace the parts.

NOTE:
e Do not disassemble water separator.

o=

EC-414



DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

System Description

System Description @l

NAECGA33

NOTE:

If DTC P1447 is displayed with P0510, perform trouble diagnosis for “DTC P0510” first. (See EC-343.) MA

EVAP service port
EVAP control system pressure sensor. m
Vacuum cut valve bypass vaIveF @}/ E[M]
I
&S ®\ | T e
Fuel tank Vacuum EVAP EVAP canister

cut valve |canister purgs volume
EVAP canister\$ control solencid valve EC

vent control

valve SEF918U
FE
In this evaporative emission (EVAP) control system, purge flow occurs during non-closed throttle conditions.
Purge volume is related to air intake volume. Under normal purge conditions (non-closed throttle), the EVAP 1
canister purge volume control solenoid valve is open. Purge flow exposes the EVAP controi system pressure L&
sensor to intake manifold vacuum.
On Board Diagnosis Logic e, T
Under normal conditions (non-closed throttle}, sensor output voltage indicates if pressure drop and purge flow
are adequate. If not, a fault is determined. 57
B
DTC No. Malfunction is detected when .. Check ltems (Possible Cause)
P1447 « EVAP control system does not operate properly. e EVAP canister purge volume control solenoid TE
0t e EVAP control system has a leak between intake manifold valve stuck closed
and EVAP control system pressure sensor. o EVAP control system pressure sensor and the
circuit Bl
e Loose, disconnected or improper connection of PD
rubber tube
e Blocked rubber tube s
e Blocked or bent rubber tube 1o MAP/BARO Al
switch solenoid valve
e Cracked EVAP canister )
e EVAP canister purge volume control solenoid sU
valve circuit
e Closed throttle position swilch
+ Blocked purge port 21|
e EVAP canister vent control valve
§1
57
&
EL
([

EC-415 601



DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

DTC Confirmation Procedure

B rPURG FLOWP1447 I (]
OUT OF CONDITION

__________ MONITOR
CMPS«APM(POS)
THRTL POS SEN
B/FUEL SCHDL

770rpm
0.46V
2.1msec

SEFg18W

B PURG FLOW P1447l [}

__________ MONITOR
CMP3=RPM(POS}
THRTL POS SEN
B/FUEL SCHDL

1725rprm
0.88v
3.8msec

SEFB17W|

B PURG FLOW Pi44a7 i []
COMPLETED

SELF-DIAG RESULTS |
SEFZ05UA

L

CONMECT
A€
" ECM lo CONNECTOR | @
62

_I—lofas\ '
KD &4

SEF906U

602

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF" and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

Always perform test at a temperature of 5°C (41°F) or more.
With CONSULT

1) Start engine and warm it up to normal operating temperature.
2) Turn ignition switch “OFF” and wait at least 5 seconds.

3) Start engine and let it idle for at least 70 secands.

4) Select “PURG FLOW P1447” of "EVAPORATIVE SYSTEM” in
‘DTC CONFIRMATION” mode with CONSULT.

Touch “START",

If “COMPLETED"” is displayed, go to step 7.

When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING” changes to "COMPLETED". (it will
take at least 35 seconds.)

NAECOI3G

5)

6)

Selector lever Suitable position

Vehicle speed 32 - 120 km/h (20 - 75 MPH)

CMPS-RPM (POS}

500 - 3,400 mpm

B/FUEL SCHDL Less than 4 msec

Engine coolant temperature 70 - 100°C {158 - 212°F)

If “TESTING” is not changed for a2 long time, retry from

step 2.
7) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. If *NG” is displayed, refer to “Diagnostic

Procedure”, EC-417.

Overall Function Check .
Use this procedure to check the overall monitoring function of the
EVAP control system purge flow monitoring. During this check, a
1st trip DTC might not be confirmed.

# Without CONSULT

1) Lift up drive wheels.

Start engine and warm it up to normal operating temperature.
) Turn ignition switch “OFF”, wait at least 5 seconds.

Start engine and wait at least 70 seconds.

Set voltmeter probes to ECM terminals 62 (EVAP control sys-
tem pressure sensor signal) and ground.

EC-416

aseR



DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE

FLOW MONITORING

Overall Function Check {Conf'd)

6} Check EVAP control system pressure sensor value at idle |

speed and note it.

7) Establish and maintain the following conditions for at least 1

minute,
Air conditioner switch ON
Steering wheel Fully turned
Headlamp switch CN
Rear window defoggér swilch ON
Engine speed Approx. 3,000 rpm
M/T models Any pDSIT,I’OI'] (zther tharl Neu-
tral” or “Reverse
Gear position —
AT models Any pasition other than “P”, “N

or “R"

8) Verify that EVAP control system pressure sensor value stays
0.1V less than the value at idte speed (measured at step 6) for

at least 1 second.
9) If NG, go to “Diagnostic Procedure”, EC-417.

Diagnostic Procedure

1 CHECK EVAP CANISTER

1. Turn ignition switch “OFF”,
2. Check EVAP canister for cracks.

OK or NG
CK (With » |GOTOZ2
CONSULT)
OK (Without p |GOTOS.
CONSULT}
NG > Replace EVAP canister.

EC-417

NAEC0338
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DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

Diagnostic Procedure (Cont'd)

2 CHECK PURGE FLOW

3 |CHECK PURGE FLOW

@ With CONSULT :
1. Disconnect vacuum hose connected to EVAP canister purge
volume control solgnoid valve at EVAP service port and

install vacuum gauge.

SEFS07U

2. Start engine and let it idle.
3. Select "PURG VOL CONT/A in "ACTIVE TEST” mode with

CONSULT.

BAcTiveTESTH [
PURG VOL CONTAV  0.0%

z=zz====== MONITOR ==z====z-zc
CMPS«RPM(REF) 2187rpm
FR 02 MNTR-B2 LEAN
FR 02 MNTR-B1 LEAN
A/F ALPHA-B2 H%
A/F ALPHA-B1 90%
THRTL POS SEN 0.64V

[Qu][ UP ][ DWN ][Qd]

SEF908U
4. Rev engine up to 2,000 rpm.
5. Touch “Qd” and *Gu" on CONSULT screen to adjust “PURG
VOL CONT/V" opening.
100.0%: Vacuum should exist.

@ Without CONSULT
. Start engine and warm it up to normal operating tempera-
ture.

2. Stop engine.

3. Disconnect vacuum hose connected to EVAP canister purge
volume control solencid valve at EVAP service pert and
install vacuum gauge.

“'\)

EVAF‘ service Support

'
% /?'~ ;‘ Q

G

g Re\ay box
5 S

" SEF907U
4. Start engine and let it idle for at least B0 seconds.
5, Check vacuum gauge indication when revving engine up to
2,000 rpm.
Vacuum should exist.
6. Release the accelerator pedal fully and let idle.
Vacuum should not exist.

OK or NG
OK » |GOTOT7.
NG p |(GOTOA.

4 CHECK EVAFP PURGE LINE

Check EVAP purge line for improper connection or disconnec-

tion.
Refer to “EVAPORATIVE EMISSION LINE DRAWING”, EC-28.

0.0%: Vacuum should not exist. OK or NG
OK or NG OK » GC TO 5.
OK > GOTO 7. NG > Repair it.
NG » GC TO 4.

EC-418




DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

Diagnostic Procedure (Cont'd)

5 CHECK EVAP PURGE HOSE AND PURGE
PORT

8 CHECK CONNECTOR

1. Disconnect purge hoses connected to EVAP service port A
and EVAP canister purge volume control solenoid valve B.

EVAP service port

\E ? (X

EVAP canister
purge volume
control solencid
valve

(9)

Intake manifold

1. Disconnect EVAP control system pressure sensor hamess
connectar.

i
//E\:’AP control system

pressure sensor

SEF367U
2. Blow air into each hose and EVAP purge port €. 2. Check connectors for water.
3. Check that air fliows freely. Water shoutd not exist.
0K or NG
OK > GO TO 9.
@ NG > Replace EVAP control system pressure
B //} Sensor.
I~
9 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR AND CIRCUIT
Refer to “DTC Confirmation Procedure” for DTC P0450,
Intake manifold EC-324.
SEF368U OK or NG
OK or NG OK » |GOTO 0.
OK > GOTO6. NG > Replace EVAP control system pressure
NG > Repair or clean hoses and/or purge sensor.
port.
10 CHECK EVAP CANISTER VENT CONTROL
6 |CHECK EVAP CANISTER PURGE VOLUME VALVE
CONTROL SOLENOID VALVE Refer to “Component Inspection”, EC-414.
Refer to “Component Inspection”, EC-403. OK or NG
OK or NG OK p |(GOTO .
oK > GOTO7. NG » Replace EVAP canister vent control
NG p  |Replace EVAP canister purge volume valve.
control solencid valve.
1 CHECK CLOSED THROTTLE POSITION
7  |CHECK EVAP CONTROL SYSTEM PRES- SWITCH
SURE SENSOR HOSE Refer to “Component Inspection”, EC-347.
1. Turn ignition switch “OFF”. OK or NG
2. Check disconnection or improper connection of hose con-
nected to EVAP control system pressure sensor. OK » (GOTO 12 _
OK or NG NG > Replace throttle position switch with
throtile position sensor.
OK > GO TO 8.
NG > Repair it.

EC-419

A,

b

A =r-1
AT

TF

I
=

[X

605



DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

Diagnostic Procedure (Cont'd)

12 CHECK EVAP PURGE LINE

Inspect EVAP purge line (pipe and rubber tube). Check for evi-
dence of leaks.
Retfer to "EVAPORATIVE EMISSION LINE DRAWING”, EC-28.

OK or NG
oK > GO TO 13.
NG > Replace it.

13 CLEAN EVAP PURGE LINE
Clean EVAP purge ling {pipe and rubber tube} using air blower.
> GO TG 14.

14 CHECK INTERMITTENT INCIDENT

Refer o “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-115,

> INSPECTION END

606 EC-420



DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

VALVE (OPEN)

Component Description

To water Coit

separator Terminal

Valve

O-ring == E=—1).
rng Canister side

7 <

Plunger
SEF032W

.’l‘\\, —

g

4 /&«(

\'EVAP canlster venl

\\ cuntro[ valve V\
SEF1435

Specification data are reference values.

Component Description
NOTE:

If DTC P1448 is displayed with P0440, perform trouble diagno-
sis 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 valve responds to signals from the ECM. When the
ECM sends an ON signal, the cail in the solenoid valve is ener-
gized. A plunger will then move to seal the canister vent. The abil-
ity to seal the vent is necessary for the on board diagnosis of other
evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usually remains
opened. '

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows
“EVAP Control System (Small Leak)” diagnosis.

NALCO493

CONSULT Reference Value in Data Monitor
Mode

NAE0494

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/N

e Ignition switch: ON

OFF

ECM Terminals and Reference Value

NAECD495

Specification data are reference values and are measured between each terminal and 32 (ECM ground).

TERMI- WIRE

NAL ITEM CONDITION DATA (DC Voltage)

COLOR
NO.
108 G/R EVAP canister vent control [ignition switch “ON"] BATTERY VOILTAGE
valve (11 - 14V)
On Board Diagnosis Logic
NAECQ498
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)

P1448 « EVAP canister vent control valve remains opened under | e EVAP canister vent control valve
0309 specified driving concitions. e EVAP control system pressure sensor and circuit

e Blocked rubber tube to EVAP canister vent con-
trol valve

o Water separator

EVAP canister is saturated with water.

& Vacuum cut valve

EC-421
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DTC Confirmation Procedure

DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

VALVE (OPEN)

608

B EvAP SML LEAK Po440 B [ ]

1}PERFORM TEST AT A
LOGCATION 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

B EVAP SML LEAK Po440 Bl [

WAIT. ..

KEEP ENGINE RUNNING

Al IDLE SPEED.

SEF551VA

B EVAP SML LEAK P0440 i I:]

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL
HAS COCLED.

| EXIT | PRINT ]

SEF869LB

B EVAP SML LEAK Po44ofll [

*kkkkk QK **kxkx

[ END ]| PRINT |

SEF297UA

DTC Confirmation Procedure

NOTE:

e [f DTC P1448 is displayed with P0440, perform trouble
diagnosis for DTC P1448 first.

e If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.

NAECO497

(B With CONSULT

TESTING CONDITION:

e Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level surface.

e Always perform test at a temperature of 0 to 30°C (32 to
86°F).

e It is better that the fuel level is low.

1)  Turn ignition switch “ON".

2) Turn ignitfon switch “OFF” and wait at least 5 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 SYS-
TEM” in “DTC WORK SUPPORT” mode with CONSULT.
Follow the instruction displayed.

NOTE:

e Ifthe CONSULT screen shown at left is displayed, stop the
engine and stabilize the vehicle temperature at 25°C (77°F)
or cooler. After “TANK F/TMP SE” becomes less than 30°C
(86°F), retest.

(Use a fan to reduce the stabilization time.)

e If the engine speed cannot be maintained within the range
displayed on the CONSULT screen, go to “Basic
Inspection”, EC-86.

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.

9) Select “VENT CONTROL/NV” of “ACTIVE TEST" mode with
CONSULT.

10} Touch “ON" and “OFF” alternately.

EC-422



DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN})

DTC Confirmation Procedure {Cont'd)

O-ring 633 11) Make sure the following. @
macTveTesTH [ Condition Air passage continuity
VENT GONTROLY OFF VENT CONTROL/YV between A and B B
=======: MONITOR s======: ON No
CMPS*RPM{REF) Orpm
NEAPRAST 200 OFF Yes ]
THARTL POS SEN 0.52V
| — If the result is NG, go to “Diagnostic Procedure”, EC-425.
[_on_|[onorFFIIEITE If the result is OK, go to “Diagnostic Procedure” for DTC |
P0440, EC-306.
SEF393VA
Overall Function Check .
CF & “0) | Use this procedure to check the overall function of the EVAP can-
LI ister vent control valve circuit. During this check, a DTC might not =g
B be confirmed.
%\ # Without CONSULT
O-ring €33 1) Disconnect hose from water separator. CL
2) Disconnect EVAP canister vent control valve harness connec-
tor. ‘
®I53-12Nm . . Y
5 (0:54 - 1.2 kg-m, 3) Verify the following. M
BATTERY 46.9 - 104 in-Ib)
AEC783A Condition Air passage continuity '
Ay
12V direct current supply between ter- No f
minals 1 and 2
No supply Yes T

If the result is NG, go to “Diagnostic Procedure”, EC-425. _
If the result is OK, go to “Diagnostic Procedure” for DTC &I
F0440, EC-306.

609
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

Wiring Diagram

Wiring Diagram

IGNITION SWITCH
ON or START

M2
)

B1
l'B"lM &

4
B/W

£prs

Q
3

e

G/R

o
X D

G/R

d

Refer to EL-POWER.

EVAP CANISTER
VENT CONTROL
VALVE

ChCv

ECM

NAEC 405

EC-VENT/V-01

N : Dctectable line for D