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Alphabetical & P No. Index for DTC

TROUBLE DIAGNOSIS — INDEX

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

WBECGO01

NBECG0O1501

DTC*6
(CONSULT screen terms) ECM*1 CONSULT Reference page
G3T2

Unable to access ECCS — — EC-88
ABSL PRES SEN/CIRC 0803 PO105 EC-123
AIR TEMP SEN/CIRC 0401 P0O110 EC-132
AT 1ST GR FNCTN 1103 PO731 AT-106
AT 2ND GR FNCTN 1104 P0O732 AT-112
A/T 3RD GR FNCTN 1105 PO733 AT-118
A/T 4TH GR FNCTN 1106 P0734 AT-124
AT COMM LINE — MEETHY] EC-334
AT DIAG COMM LINE 0804 P1605 EC-422
AT TCC S/V FNCTN 1107 PO744 AT-138
ATF TEMP SEN/CIRC 1208 PO710 AT-92

CAM POS SEN/CIRC 0101 P340 EC-269
CLOSED LOOP-B1 0307 P1148 EC-348
CLOSED LOOP-B2 0308 P1168 EC-348
CLOSED TP SW/CIRC 0203 P0O510 EC-329
COOLANT T SEN/CIRC*3 0103 PO115 EC-138
*COOLANT T SEN/CIRC 0908 PQ125 EC-153
CPS/CIRC (OBD) COG 0905 P1336 EC-357
CPS/CIRCUIT (OBD}) 0802 P0335 EC-264
CYL 1 MISFIRE 0608 P0O301 EC-255
CYL 2 MISFIRE o807 P0302 EC-255
CYL 3 MISFIRE 06606 P0303 EC-255
CYL 4 MISFIRE 0605 P0304 EC-255
CYL 5 MISFIRE 0604 P0O305 EC-255
CYL & MISFIRE 0603 P0306 EC-255
ECM 301 PO605 EC-337
EGR SYSTEM 0302 P0400 EC-276
EGR SYSTEM 0514 P1402 EC-373
EGR TEMP SEN/CIRC 0305 P1401 EC-367
EGRC SOLENOID/V 1005 P1400 EG-362
EGRC-BPT VALVE 0306 P0402 EC-284
ENGINE SPEED SIG*4 1207 PO725 AT-102
EVAP PURG FLOW/MON 0111 P1447 EC-399
EVAP SYS PRES SEN 0704 P0450 EC-311

EC-2



TROUBLE DIAGNOSIS — INDEX

Alphabetical & P No. index for DTC (Cont'd}

DTC*8
(CONSULT screen terms) ECM CONSULT Reference page
G8T*2
EVAP SMALL LLEAK 0705 P0O440 EC-262
EVAP SMALL LEAK 0213 P1440 EC-380
FR O2 SE HEATER-B1 0801 P0135 EC-194
FR O2 SE HEATER-B2 1001 PO155 EC-194
FRONT 02 SENSOR-B1 0503 PO130 EC-158
FRONT O2 SENSOR-B1 0415 PO131 EC-166
FRONT O2 SENSOR-B1 0414 P0132 EC-172
FRONT O2 SENSOR-B1 0413 P0133 EC-178
FRONT O2 SENSOR-B1 0509 PO134 EC-187
FRONT 02 SENSOR-B2 0303 PO150 EC-158
FRONT 02 SENSOR-B2 Q411 PO151 EC-166
FRONT O2 SENSOR-B2 0410 PO152 EC-172
FRONT O2 SENSCR-B2 0409 PO153 EG-178
FRONT O2 SENSQOR-B2 0412 P0154 EC-187
FUEL SYS LEAN/BKA 0115 PO171 EC-237
FUEL S¥YS LEAN/BKZ2 0210 PO174 EC-237
FUEL SYS RICH/BK1 0114 P0O172 EC-244
FUEL SYS RICH/BK2 0209 PO175 EC-244
FUEL TEMP SEN/CIRC 0402 P0180 EC-251
IACV/AAC VLV/CIRC 0205 POs05 EC-323
IGN SIGNAL-PRIMARY 0201 P1320 EC-350
INHIBITOR SW/CIRC 1101 PO705 AT-87
KNOCK SENSOR 0304 P0325 EC-260
L/PRES SOL/CIRC 1205 PQ745 AT-146
MAP/BARO SW SOL/CIRC 1302 P1105 EC-339
MAF SEN/CIRCUIT*3 0102 PC100 EC-115
MULT! CYL MISFIRE 0701 PO30C EC-255
NO SELF DIAGNOSTIC FAILURE INDICATED 0505 PO00O0 —
NO SELF DIAGNOSTIC FAILURE INDICATED Flashing*s No DTC EC-58
OVER HEAT 0208 — LC section
O/L CLTCH S/CIRC 1203 P1760 AT-169
P-N POS SW/CIRCUIT 1003 PO705 EC-425
PURG VOLUME CONT/V 1008 P0443 EC-299
PURG VOLUME CONT/V 0z14 P1444 EC-387
REAR O2 SENSOR-B1 0511 PO137 EC-200
REAR 02 SENSOR-B1 0510 PO138 EC-208
EC-3
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TROUBLE DIAGNOSIS — INDEX

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

CTC6
(CONSULT scroen terms) - CONSULT Reference page
GST2

REAR 02 SENSOR-B1 0707 P0139 EC-216
REAR O2 SENSOR-B1 0512 P0140 EC-224
REAR O2 SENSOR-B2 0314 PO157 EC-200
REAR O2 SENSOR-B2 0313 PO158 EC-208
REAR O2 SENSOR-B2 0708 P0O159 EC-216
REAR O2 SENSOR-B2 0315 P0160 EC-224
RR O2 SE HEATER-B1 0902 P0O141 EC-231
RR O2 SE HEATER-B2 1002 PO161 EC-231
SFT SOL A/ICIRC*3 1108 P0750 Af—1 52
SFT SOL B/CIRC*3 1201 PO755 AT-157
TCC SOLENOID/CIRC 1204 PO740 AT-133
TP SEN/CIRC A/T*3 1206 P1705 AT-162
TRTL POS SEN/CIRC*3 0403 P0120 EC-143
TW CATALYST SYS-B1 0702 PO420 EC-288
TW CATALYST 3YS5-B2 0703 P0430 EC-288
VC CUT/V BYPASSHYV 0311 P1491 EC-415
VC/N BYPASS/V 0801 P1490 EC-410
VEH SPEED SEN/CIRC 0104 PO500 EC-319
VEH SPD SEN/CIRC*4 1102 PQ720 AT-97

VENT CONTROL VALVE 0903 P0O446 EC-305
VENT CONTROL VALVE 0215 P1446 EC-394
VENT CONTROL VALVE 0309 P1448 EG-404

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

*2: These numbers are prescribed by SAE J2012.

*3: When the fail-safe operation occurs, the MIL illuminates.
*4: The MIL illuminates after TCM (Transmission control module) enters the fail-safe mode in two consecutive trips, if both the “Revo-
lution sensor” and the “Engine speed 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

NBECO0R{S502

DTC*6
CONSULT ECMH (CONSULT scroen terms) Reference page
GST*2
- — Unable to access ECCS EC-88
No DTC Flashing*5 NO SELF DIAGNOSTIC FAILURE INDICATED EC-58
P0000 0505 NO SELF DIAGNOSTIC FAILURE INDICATED —
PO100 0102 MAF SEN/CIRCUIT*3 EC-115

EC-4



TROUBLE DIAGNOSIS — INDEX

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

DTC’6

CCC;[;?PQLT ECM*1{ (CONSUL':'tzr(T:]rSeen terms) Reference page @l

P0105 0803 ABSL PRES SEN/CIRC EC-123 _ MA

PO110 0401 AIR TEMP SEN/CIRC EC-132

PO115 0103 COOLANT T SEN/CIRC*3 EC-138 B

PO120 0403 THRTL POS SEN/CIRC*3 EC-143

P0125 0908 *COOLANT T SEN/GIRC - EC-153 LE

P0130 0503 FRONT 02 SENSOR-B1 EC-158

PO131 0415 FRONT 02 SENSOR-B1 EC-166

PO132 0414 FRONT 02 SENSOR-B1 EC-172

P0133 0413 FRONT 02 SENSOR-B1 EC-178 FE

PO134 0509 FRONT 02 SENSOR-B1 EC-187

PO135 0901 FR O2 SE HEATER-B1 EC-194 AT

P0137 0511 REAR 02 SENSOR-B1 EC-200

P0138 0510 REAR 02 SENSOR-B1 EC-208 I

PO139 0707 REAR O2 SENSOR-B1 EC-216

PO140 0512 REAR 02 SENSOR-BH EC-224 PD

PO141 0902 RR O2 SE HEATER-B1 EC-231

PO150 0303 FRONT 02 SENSOR-82 EC-158 _ =

PO151 0411 FRONT O2 SENSOR-B2 EC-166 sU

PO152 0410 FRONT O2 SENSOR-B2 EC-172

PO153 0409 FRONT 02 SENSOR-B2 EC-178 B8R

PO154 0412 FRONT O2 SENSOR-B2 EC-187

PO155 1001 FR 02 SE HEATER-B2 EC-194 ST

PO157 0314 REAR O2 SENSOR-B2 EC-200

PO158 0313 REAR O2 SENSOR-B2 EC-208 BS

P0159 0708 REAR 02 SENSOR-B2 EC-216

PO160 0315 REAR O2 SENSOR-B2 EC-224 BT

PO161 1002 RR O2 SE HEATER-B2 EC-231

PO171 0115 FUEL SYS LEAN/BK1 EC-237 A

PO172 0114 FUEL SYS RICH/BK1 EC-244

P0174 0210 FUEL SYS LEAN/BK2 EC-237 §C

PO175 0209 FUEL SYS RICH/BK2 EC-244

PO180 0402 FUEL TEMP SEN/CIRC EC-251 EL

PO300 0701 MULTI CYL MISFIRE EC-255

PO301 0608 CYL 1 MISFIRE | EC-255 IDX

PO302 0607 CYL 2 MISFIRE EC-255

PD303 0606 CYL 3 MISFIRE EC-255

EC-5
179



180

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

TROUBLE DIAGNOSIS — INDEX

DTC*6

CONSULT items Reference page

SsT ECM*1 {CONSULT screen terms)

P0304 0605 CYL 4 MISFIRE EC-255
PO305 0604 CYL 5 MISFIRE EC-255
PO306 0603 CYL 6 MISFIRE EC-255
P0325 0304 KNOCK SENSOR EC-260
P0335 0802 CPS/CIRCUIT (OBD) EC-264
P340 0101 CAM POS SEN/CIRC EC-269
PO4D0 0302 EGR SYSTEM EC-276
P0402 0306 EGRC-BPT VALVE EC-284
P0420 0702 TW CATALYST SYS-BH EC-288
P0430 0703 TW CATALYST SYS-B2 EC-288
P0440 0705 EVAP SMALL LEAK EC-292
P0443 1008 PURG VOLUME CONT/V EC-299
PO446 0903 VENT CONTROL VALVE EG-305
P0450 0704 EVAP SYS PRES SEN EC-311
PO500 0104 VEH SPEED SEN/CIRG EC-319
PO505 0205 IACV/AAC VLV/CIRC EC-323
PO510 0203 CLOSED TP SW/CIRC EC-329
PG00 — AT COMM LINE EC-334
P0GOS 0301 ECM EC-337
P0O705 1101 INHIBITOR SW/CIRC AT-87
PO710 1208 ATF TEMP SEN/CIRC AT-92
PO720 1102 VEH SPD SEN/CIRC A/T*4 AT-97
PO725 1207 ENGINE SPEED SIG*4 AT-102
P0731 1103 AT 1ST GR FNCTN AT-106
PO732 1104 A/T 2ND GR FNGTN AT-112
P0733 1105 AT 3RD GR FNCTN AT-118
P0734 1106 AT 4TH GR FNCTN AT-124
PO740 1204 TCC SOLENOID/CIRC AT-133
PO744 1107 AT TCC SV FNCTN AT-138
PO745 1205 L/PRESS SOL/CIRG AT-146
PG750 1108 SFT SOL A/CIRG*3 AT-152
PO755 1201 SFT SOL B/CIRC*3 AT-157
P1105 1302 MAP/BARO SW SOL/CIRC EC-339
P1148 0307 CLOSED LOOP-B1 EC-348
P1168 0308 GLOSED LOOP-B2 EC-348
P1320 0201 IGN SIGNAL-PRIMARY EC-350

EC-6



TROUBLE DIAGNOSIS — INDEX

Alphabetical & P No. Index for BTC {Contd)

DTC*6

CONSULT ECM*1 (CONSUL'IrtesTrSeen terms) Reference page Gl

GST*2

P1336 0905 CPS/CIRC {OBD) COG EC-357 MA

P1400 1005 EGRC SOLENOID/NV EC-362

P1401 0305 EGR TEMP SEN/CIRC EC-367 il

P1402 0514 EGR SYSTEM EC-373

P1440 0213 EVAP SMALL LEAK EC-380 LG

P1444 0214 PURG VOLUME CONTNV EC-387

P1446 0215 VENT CONTROL VALVE ‘ - EC-394

P1447 0111 EVAP PURG FLOW/MCN EC-399

P1448 0309 VENT CONTROL VALVE EC-404 e

P1490 0801 VC/V BYPASS/V EC-410

P1491 0311 VC CUT/V BYPASS/V EC-415 AT

P1605 0804 AT DIAG COMM LINE EC-422

P1705 1206 | TP SEN/CIRC A/T*3 AT-162 TF

P1706 1003 P-N POS SW/CIRCUIT EC-425 7

P1760 1203 O/R CLUTCH SOL/CIRG AT-169 >0

— 0208 OVER HEAT LG section AX

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

*2: These numbers are prescribed by SAE J2012.

*3: When the fail-safe operation occurs, the MIL illuminates. Sl
*4: The MIL illuminates after TCM (Transmission control module) enters the fail-safe mode in two consecutive trips, if both the “Revo-
lution sensor” and the “Engine speed signal’ meet the fail-safe condition at the same time.

*5: While engine is running. BR

*B: 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. IS
RS
B
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PRECAUTIONS

Supplemental Restraint System (SAS) “AIR BAG”

Supplemental Flestraiht System (SRS) “AIR
BAG”

The Supplemental Restraint System “AIR BAG”, used along with a seat belt, helps to reduce the risk or severity

of injury to the driver and front passenger in a frontal collision. The Suppiemental Restraint System consists

of air bag modules (located in the center of the steering wheel and on the instrument panel on the passen-

ger side}, a diagnosis sensor unit, warning lamp, wiring -harness and spiral cable. Information necessary to0

service the system safely is included in the RS section of this Service Manual.

WARNING:

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

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

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

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

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

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

CAUTION: :

e 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.

® 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 maifunction of the EGR system or fuel injection system,
etc.

& 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 Control System

BATTERY

# Always use a 12 volt battary as power
S0Urce.

+ Do not altempt to disconnect batiery
cables while engine is running.

WHEN STARTING
e Do not depress accelerator pedal when
starting.

o [mmediately after starting, do not rev up

engine unnecessarily.
= [o not rev up engine just prior to
shutdown.

Engine Fuel & Emission Control System

ECM (ECCS Control Module)}

+ Do not disassemble ECM.

e Do not turn diagnosis test mode
selector forcibly.

e [f a battery terminai is disconnected,
the memory will return to the ECM
value.

The ECM will not start to sell-control

at its imitial value. Engine operation can

vary slightly when the terminal is
disconnected. However, this is not an
indication of a problem. Do not replace
parts because of a slight variation.

ECM PARTS HANDLING

& Handle mass air flow sensor carefully io

avoid damage.

» Do not disassemble mass air flow sensor,
#® Do not clean mass air flow senscr with

any type of detergent.
» Do not disassemble JACV-AAC valve.
¢ Even a slight leak in the air intake
system can cause serious problems.
e Do not shock or jar the camshaft
position sensor or crankshaft position
sensor (OBD).

ot

EC-9

NBECORO4

WIRELESS EQUIPMENT

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

1) Keep the antenna as far away as
possible from the electronic control units.

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

Do not let them run parallel for a long
distance.

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

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

FUEL PUMP

¢ o not operate fuel pump when there
is no fuel in lines.

e Tighten fuel hose clamps 1o the
specified torque. (Refer to MA section.)

ECM HARNESS HANDLING

e Securely connect ECM harness
connectors.
A poor connection can cause an
extremely high (surge} voltage to
develgp in ceil and condenser, thus
resulting in damage to ICs.

¢ Keep ECM harness at least 10 cm (3.2
in.) away from adjacent harnesses to
prevent an ECM syslem malunction
due to receiving external noise,
degraded operation of ICs, etc.

» Keep ECM parts and harnesses dry.

* Before removing parts, turn off ignition
switch and then disconnect battery
ground cable.
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Precautions

PRECAUTIONS

SEF2894

Loosened

Tightened

SEF308Q)

SEF291H]

T T
Perform ECM in-
put/output signal)
inspection before
replacement.

MEF040D,

N 7
SERVICE
— ENGINE —
, SOON |

' SEF217U

Precautions

NBECOD05
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 - 5.0 N'‘m (0.3 - 0.5 kg-m, 26 - 43 in-Ib)

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

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

pin terminal, when connecting pin connectors.

Before replacing ECM, perform “ECM Terminals and Ref-
erence Value” inspection and make sure ECM functions
properly. Refer to EC-98.

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

The DTC should 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)

Battery
voltage

Harnass connector
for solenoid valve ECM

Solenoid valve

Circuit tester

SEF348N

Cylinder number and Bank layout

Hight bank {-B1*)
Left bank (-B2*)

Crankshaft pulley
*: CONSULT indication

SEF926U

When measuring ECM signals with a circuit tester, never

allow the two tester probes to contact.

Accidental contact of probes will cause a short circuitand G|

damage the ECM power transistor.

Regarding model R50, “-B1” indicates the right bank and
“.B2” indicates the left bank as shown in the figure.

Wiring Diagrams and Trouble Diagnosis

When you read Wiring diagrams, refer to the followings:

e “HOW TO READ WIRING DIAGRAMS" in Gl section

e “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 DIAGNQOSIS” in Gl section
e “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT” in Gl section

EC-11
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PREPARATION

Special Service Tools

Special Service Tools

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

NBECOGOT

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 1 /
NT379
KV10114400 a Loosening or tightening rear heated oxygen sensor
(J-38365) a: 22 mm (0.87 in)
Heated oxygen sensor
wrench
NTB36
Commercial Service Tools
NBECo008
Tool name Descrioti
{Kent-Moore No.) cription
Leak detector When distinguishing the EVAP leak porticn.
{J414186)
NT703
EVAP service port When applying positive pressure througn EVAP
adapter service port.
(J41413-0OBD)
NT704
Hose clipper This tool is used to clamp the EVAF purge hose
between the fuel tank and EVAP canister applied
to DTC P1440 (EVAP small leak positive pres-
sure).
Approx. 20 mm {0.79 in)
NT720

EC-12
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PREPARATION

Commercial Setvice Tools (Cont'd)

Tool name

{Kent-Moore No.) Description

Checking fuel tank vacuum relief valve opening
pressure

Fuel filler cap adapter

A

[ER

NT653

Removing and installing engine coolant tempera-
ture sensor

Socket wrench

19 mm
{0.75 in)

NT705
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Paris Location

ECCS Component Parts Location

NEECO003

IACV-AAC valve and IACV-FICD solenoid valve

Knock sensor EVAP canister purge volume control solenoid valve

Injecters EGRC-BPT valve

Front heated oxygen sensor RH

Crankshaft position sensor {OBD)
Front heated oxygen

sensor harness connector LM Front heated oxygen sensor LH

Rear heated oxygen
sensor harness connector LH
Rear heated oxygen

sensor harness connector RH

EVAP searvice port
Front heated oxygen

sensor harness connector RH

i
v
3

3 =

=,
~
7
Resistor and condenser Intake air
. temperature sensor
Engine coclant temperature sensor .
Mass air flow sensor
Power steering il pressure switch
. MAP/BARO switch solencid valve
Ignition coil, power transistor and

il

J

[
——
[ ————

camshaft position sensor built into distributor Absolute pressure sensor

Throttle position sensar and closed throttle position switch

EGRC-solenoid valve
EGR valve
EGR temperature sensor

SEF780U
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont'd}

@)
1ACV-AAC valve Engine front
30 LN — =Y
“&mnt heatad = a I;") 1 IIA
oxygen sensor RH

\;@
\
i
Ay
1 |z
[an]
=

~I* Fugl pressure

"

;Q///\L IAC-FICD e i "f

solenoid valve
/ = 1ACV-FICD
}D ; r solenoid valve harness EE

connector

Front heated oxygen °
sensor LH TSN

]

e.—_l_&_'\| Eﬂm \\Jﬁ Front bumper
‘-—-\F;;;r heated oxyg; sensor LHZ_{"‘. / TF

— A
— oYe

] @ 5 PD
\ AX
_‘ oll pan SU
M~ Rear heated oxygen sensor RH
N e
swi ‘i\ — BR
ST
/ Hee\lr heated oxygen senlsc,)r LH [JE‘&S
,_ / /
g /( // BT
Crankshaft position sensor
- (CBO) /1{/ / \
! > HA
\
§C

."o
2l A
Engine front v
/—_N\

[Ar]
=

SEF791U
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram

NBECOG1D
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NBECOGT

System Diagram

ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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.

NBECDO12

Fuel pressure regulator

EGR valve

EVAP service port

EGRC-solenold valve

. 1]
Absolute pressure sensor = 40 EGRC-BPT valve

MAP/BARQC switch solenoid valve

To air cleaner

fal
= T
ﬁ To vacuumn
/ gallery
EGRC-solenoid valve = = — S

Rocker cover SEF793U

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

EC-18



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

System Chart

NBEGCD013
Input (Sensor) ECM Function Output (Actuator)
¢ Camshalft position sensor Fuel injection & mixture ratio control Injectors
& Mass air flow sensor T - "
Distributor ignition system Power transistor

& Engine coolant temperature sensor
* Front heated oxygen sensor

e Ignition switch

e Throitle position sensor

¢ Closed throttle position switch *4

o Park/Neutral position switch

& Air conditioner switch

& Knock sensor

e EGR temperature sensor *1

® Intake air temperature sensor

& Absclute pressure sensor

® EVAP control system pressure senscr *1
e Battery voltage

e Power steering oil pressure switch
& Vehicle speed sensor

& Tank fuel temperature sensor *1

e Crankshaft position sensor {OBD) *1
® Rear heated oxygen sensor "3

e TCM (Transmission control module) *2
e FElectrical load

e Ambient air temperature switch

ldle air contral system

IACV-AAC valve and IACV-FICD
solenoid valve

Fuel pump controf

Fuel pump relay

Front heated oxygen sensor monitor & on
board diagnostic system

Malfunction indicator lamp {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

Rear heated oxygen sensor
heater

EVAP canister purge flow control

EVAP canister purge volume con-
trof solenoid valve

Air conditioning cut control

Air conditioner relay

ON BOARD DIAGNQSIS for EVAP system

& EVAP canister vent control
valve

e Vacuum cut valve bypass
vailve

¢ MAP/BARQO switch solencid

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 centrol the engine system under normal conditions. .
*4: This switch will operate in place of the throttle position sensor to conirol EVAP parts if the sensor malfunctions.

EC-19
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Infection (MFI) System

Multiport Fuel Injection' (MFI) System

DESCR' PTION . . NBECQO014
Input/Output Signal Line NOECO014501
Sensor Input Signal to ECM ECI:fofr:mc— Actuator
Camshaft positich sensor Engine speed and piston positicn
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coalant temperature
Front heated oxygen sensor Density of oxygen in exhaust gas
o Throttle position
Throttle position sensor Throttle valve idle position
Park/Neutral position switch Gear position
Vehicle speed sensor Vehicle speed Fuel injoc-
) Injector
tion control

Ignition switch

Start signal

Air conditioner switch

Air conditioner operation

Knock sensor

Engine knocking condition

Battery

Battery voltage

Absolute pressure sensor

Manifold absolute 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 puise duration). The amount of fue! 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>
® During deceleration

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

e During high engine speed operation

194
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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) N

CLOSED LOOF CONTROL

Injection pulse
5| ECM {ECCS Injectors

control module)

Feedback Fuel
signal injection

Combustion
Front heated Engine

oxXygen sensor

SEF178U

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-158. 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. o
Rear heated oxygen sensor is located downsiream of the warm-up three way catalyst. Even if the switching
characteristics of the front heated oxygen sensor shift, the air-fue! ratio is controlled 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 stabiiized 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 coclant temperature
High engine coolant temperature

During warm-up

o When starting the engine

Mixture Ratio Self-learning Control N
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 controlled
as originally designed. Both manufacturing differences (i.e., mass air flow sensor hot wire) and characleristic
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. o
“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

Multipert Fuel Injection (MFi) System (Cont'd)

Fuel Injection Timing NBECD 14507
. Spquential multiport fusl injection system ® Simultaneous multiport fuel injection system

No. 1 cylinder—]—I M No. 1 cylinder —n I [
No. 2 cylinder m No. 2 cylinder J-' H II:II
No. 3 cylinder No. 3 cylinder -—n

No. 4 cylinder '—l | No. 4 cylinder J I:I
No. & cylinder No. & cylinder —J- il -
Ng. € cylinder I—L No. 6 cylinder _ﬂ

[*—1 engine cycle—‘] ’<—1 enging cycle—’l
SEF179U

Two types of systems are used.

Sequler_ltilal Mui.tiport Fuel Ifljection _System . . N . weEGo01450701
Fuel is injected into each cylinder during each engine cycle according to the firing order. This system is used
when the engine is running.

Simulta_neous Multiport Fuel Injection System _ _ —
Fuel is injected simultanecusly into all six cylinders twice each engine cycle. In other words, pulse signals of
the same width are simultaneously transmitted from the ECM.

The six injectors will then receive the signals two times for each engine cycle.
This system is used when the engine is being started and/or if the fail-safe system (CPU) is operating.

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

Distributor Ignition (DI) System

DESCRIPTION
R . NBEGOa 1S
Input/Output Signal Line N
Sensor Input Signal to ECM EC';?;#"‘} Actuator
Camshaft position sensor Engine speed and piston position
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature

Throttle position
Throttle valve idie position Ignition
timing con- | Power transistor

Throttle position sensar

Vehicle speed sensor Vehicle speed trol
ignition switch Start signal
Knock sensor Engine knocking
Park/Neutral position switch Gear position
Battery Battery voltage
EC-22
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Distributor Ignition (D) System (Cont'd)

System Description
NBECO015502
Tp
(msec)
1.75
A
£
5 1.50
z
2125
=
(=3
c 1.00
ks
2075
<
800 1,000 1,400 1,800 2,200 = ™
Engine speed (rpm) SEF742M

The ignition timing is controlled by the ECM to maintain the best air-fuel ratio for every running condition of
the engine. The ignition timing data is stored in the ECM. This data forms the map shown,
The ECM receives information such as the injection pulse width and camshaft position sensor signal. Com-
puting this information, ignition signals are transmitted to the power transistor,
e.qg., 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.
® At starting
¢ During warm-up
e Atidie
e At low battery voltage
e During acceleration

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

Air Conditioning Cut Control

DESCRIPTION
. . NBECUOTS
Input/Output Signal Line
NBECO016501
Sensor Input Signal to ECM ECM function Actuator
Air conditioner switch Air conditioner “ON” signal
Throttle position sensor Throttle valve opening angle
Camshaft position sensor Engine speed

Air conditioner

Engine coolant temperature sensor Engine coclant temperature Air conditioner relay

cut control
Ignition switch Start signal
Vehicle speed sensor Vehicle speed
Power steering oil pressure switch Pawer steering aperation
System Description
NBECOO16502

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

e When the accelerator pedal is fully depressed.

When cranking the engine.

At high engine speeds.

When the engine coolant temperature becomes excessively high.

When operating power steering during low engine speed or fow vehicle speed.
When engine speed is excessively low.

EC-23

A

[E

TF

PD

S

197



198

ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

speed)

DESCRIPTION . NBECO017
Input/Output Signal Line .
Sensor Input Signal to ECM ECI:'?O];;J”C_ Actuatar

Vehicle speed sensor Vehicle speed

Park/Neutral position switch Neutral position

Throttle position sensor Throttle position Fuel cut Injectors

control
Engine coolant temperature sensor Engine coolant temperature
Camnshalt 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 “Multiport Fuel Injection (MF1) System”, EC-20.

Evaporative Emission System

DESCRIPTION aecon
Intake manifold
Throttle body
Vacuum cut valve bypass valve
Vacuum cut valve
EVAF canister
purge volume control
solencid valve
Relief of
Vacuum %
“a
Sealing gas cap with | evap {Q: Air
pressure relief valve 4| canister 4» : Fuel vapor
and vacuum relief ! S
valve EVAP canisler
Fuel tank
vent control valve 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 canister.

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 sotenoid 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,

EC-24



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

SEF428T

?\@ 51 - 63

{0.52 - 0.65, 45.1 - §6.4)

ﬁg/-o-ring (%)

84 - 1038
{0.85 - 1.10, 74.4 - 95.5)

E] : Nem (kg-m, in-Ib) ggposis

Valve B

Fuel tank side

SEF427N

Vacuum/Pressure gauge
Vacuum/

Pressure

Fuel filler

SEF9435

INSPECTION

EVAP Canister

Check EVAP canister as follows:
1. Pinch the fresh air hose.

2. Blow air into port A and check that it flows freely out of port B.

NBECO0G19

NBECOG19507

NBEC0019502

Tightening Torque

Tighten EVAP canister as shown in the figure. .
Make sure new O-ring Is installed properly between EVAP can-
ister and EVAP canister vent control valve.

Fuel Tank Vacuum Relief Valve (Built into fuel filler cap)

1. Wipe clean valve housing.
2. Check valve opening pressure and vacuum,
Pressure:
15.3 - 20.0 kPa {0.156 - 0.204 kg/cm?, 2.22 - 2.90
psi)
Vacuum:
-6.0 to -3.3 kPa (-0.061 to —0.034 kg/cm?, -0.87 to
-0.48 psi)
3. If out of specification, replace fuel filler cap as an assembly.
CAUTION:
Use only a genuine fuel filler cap as a replacement. if an incor-
rect fuel filler cap is used, the MiL may come on.

Vacuum Cut Valve and Vacuum Cut Valve Bypass Valve
Refer to EC-415.

Evaporative Emission (EVAP) Canister Purge Volume
Control Solenoid Valve

Refer to EC-299.

Tank Fuel Temperature Sensor
Refer to EC-251.

NBECO019508

NEECO0T1I508

EC-25
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporafive Emission System (Cont'd)

— EVAP service port adapter

EVAP
service
port

Pressure pump

SEF462UA]

Leak detector

SEF200U

B EVAP SYSTEM CLOSEN
APPLY PRESSURE TQ 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.

cancel || START

ISEFSBBU

I EVAP SYSTEM CLOSE D
APPLY PRESSURE TO
SERVICE PORT TO RANGE

BELOW.
BO NOT EXCEED 0.6psi.

|

0.2 0.4

END

SEF917U

Evap Service Port N
Positive pressure is delivered to the EVAP system through the
EVAP service port. If fuei vapor leakage in the EVAP system
occurs, use a leak detector to locate the |eak.

How to Detect Fuel Vapor Leakage

CAUTION:

® Never use compressed air or a high pressure pump.

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

NOTE:

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.

6) 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.

NBECOOTSST0

EC-26



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCHIPTlON

Evaporative Emission System (Cont'd)

EVAP service port adapter

EVAP
service
port

Pressure pump SEF4B2UA

EVAP
canister

EVAP canister
vent centrol valve SEFS59803

Battery

SEF599U

 Without CONSULT

1)
2)

3)

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

Also attach the pressure pump with pressure gauge to the
EVAP service port adapter.

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

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

Remove EVAP service port adapter and hose with pressure
pump.

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

EC-27
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporalive Emission System (Cont'd)

EVAPORATIVE EMISSION LINE DRAWING

NBLCODZD

Fuel pressure regulatar

EGR vaive
{@Q
(&)

EVAP canister purge volume control solencid valve

/ EGRC-BPT valve

To EVAP canister

%

T

Throttle body

o// <
A =
ir
]

g
L

<
° O

EVAP service port

N\
C
@ @

EGRC-solencid

Absolute pressure sensor N

MAP/BARQ switch solenaid valve

SEF794U

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

EC-28



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Conf'd)

\I / LH rear side member
[ | L,

== | BN
}“-TJ /‘“ s aI .

o 0 L
\ =
EVAP canister

EVAP control

systern pressure sensor. - EVAP canister Water separator

Vacuum cut valve I venl control valve
View X
SEF870T
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Positive Crankcase Ventilation

PCV valve N

4 : Biow-by

<a: Fresh air

SECG31AA

gas

Engine not running
or backfiring

Cruising

Acceleration

Idiing or
or high load

decelerating

T

SEFS59A

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 iniet tubes to rocker cover.

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

On vehicles with an excessively high blow-by, the vailve 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.

NBECOOZ1

INSPECTION
PCV {Positive Crankcase Ventilation) Valve —
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.

NBECOG22

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.

NBECO622502

EC-30



BASIC SERVICE PROCEDURE

Fuel Presstire Release

Data tink connector
for CONSULT

SEF978R

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

Iy

B FUEL PRES RELEASEN (]

START

il

SEF823K

I
Fuel pump fuse
o

e

SEF963R

Fuel Pressure Release
NELGE023

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

B WITH CONSULT o

1. Turn ignition switch “ON”.

2. Perform “FUEL PRESSURE RELEASE” in “WORK SUP-
PORT" mode with CONSULT.

3. Start engine.

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

5. Turn ignition switch “OFF”.

#® WITHOUT CONSULT S
1. Remove fuel pump fuse located in fuse box.

2. Start engine.

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

4. Turn ignition switch “OFF".

5. Reinstall fuel pump fuse after servicing fuel system.

w

Fuel Pressure Check .

o When reconnecting fuel line, always use new clamps.

¢ Make sure that clamp screw does not contact adjacent
parts.

& Use a torque driver to tighten clamps.

e Use Pressure Gauge to check fuel pressure.

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

1. Release fuel pressure to zero.

2. Disconnect fuel hose between fuel filter and fuel tube (engine
side}.

EC-31
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BASIC SERVICE PROCEDURE

F uel Pressure Check (Cont'd)

Fuel pressure

o

SEF964R

VT

Blind cap

SEFg28U

Fuel pressure

SEF718BA

3. Install pressure gauge between fuel filtter 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 i

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.

EC-32



BASIC SERVICE PROCEDURE

Infector

SEF966R]

Do not disassemble

SEF355V,

g

Fuel tube 7
assembly

E// Insutator
]

Insulator : ! 26.0 - 339 in-Ib)
! ‘ Locate plate
! on this side.
£33 O-ring :

2.9 - 3.8 Nom
{0.30 - 0.39 kg-m,

|

SEF245QB

‘Injector

REMOVAL AND INSTALLATION —

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

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

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

fold collector.

Remove intake manifold collector from engine.

The following parts should be disconnected or removed.

Harness connectors for

IACV-AAC valve

IACV-FICD solenoid valve

Throttle position sensor and closed throttle position switch

assembly

EGRC-solenoid valve

EGR temperature sensor

Ground harness

PCV valve ventilation hoses

Vacuum hoses for

Brake booster

EGRC-solenoid valve

Fuel pressure regulator

EVAP canister

EGRC-BPT valve

Air hoses from

Air duct

IACV-AAC valve

Water hoses for

Throttle body

Air relief plug

EVAP canister purge hose

EGR flare tube

Remove injector fuel tube assembly.
The following parts should be disconnected or removed.

Vacuum hose for fuel pressure reguiator
Fuel feed and return hose

All injectors harness connectors

Push injector tail piece.

Do not pull on connector.

Do not extract injector by pinching.

P

2 e 8D e 80 e e e eDT S80S 668D

Push out any malfunctioning injector from injector fuel tube.
Replace or clean injector as necessary.

Always replace O-rings with new ones.

Lubricate O-rings with engine oil.

Install injector to injector fuel tube assembly.

®e e N

EC-33
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infector {Cont'd}

BASIC SERVICE PROCEDURE

SEF089T]

% MONITOR ¥ NOFAL L[]

COCLAN TEMP/S 25°C

| RECORD

|

SEF052R

Mark@

(cam follower laver)

Mark

Mark

(tast idle cam)

Mark @

{cam follower tever)

Mark@

(fast idle cam)

[
Nt
Thermo-element ﬁ-‘hﬂ

SEF971R,

=

SEF536H

9. Install injectors with fuel tube assembly to intake manifold.
Tighten in numerical order shown in the figure.

a. First, tighten all bolts to 6 to 7 N-m (0.6 to 0.7 kg-m, 4.3 10 5.1
ft-Ib).

b. Then, tighten all bolts to 10.8 to 14.7 N-m {1.1 to 1.5 kg-m, 8
to 11 fi-Ib).

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

CAUTION:

After properly connecting fuel hose to injector and fuel tube,

check connection for fuel leakage.

Fast Idle Cam (FIC)
INSPECTION AND ADJUSTMENT

@ With CONSULT NBECO026507

1. Turn ignition switch “ON".

2. See “COOLAN TEMP/S” in “DATA MONITOR” mode with
CONSULT.

3. When engine coolant temperature is 25+5°C (7719°F), make
sure that the center of mark A is aligned with mark B as shown
in the figure,

e |f NG, adjust by turning adjusting screw.
Lock nut:
@ :0.98-1.96 Nm (10 - 20 kg-cm, 8.7 - 17.4 in-Ib})

4, Start engine and warm it up.

5. When engine coolant temperature is 80+5°C (17619°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 idte cam.

e [f NG, replace thermo-element and perform the above inspec-
tion and adjustment again.

#® Without CONSULT R

1. Turn ignition switch “OFF”.

2. Disconnect engine coolant temperature sensor harness con-
nector and check resistance as shown in the figure.

3. Start engine and warm it up.
When the resistance of engine coolant temperature sensor is
1.65 to 2.4 kQ, make sure that the center of mark A is aligned
with mark B as shown in the figure.

EC-34



BASIC SERVICE PROCEDURE

Fast ldle Cam (FIC) (Cont'd)

[ ]
Mark (B
{cam follower lever)
Mark@
Mark
(fast idle cam}
Adjusting
SCTEwW
Lock nut Thermao-element  serg70R
4.
Mark @& 5.
{cam follower lever)
[ ]
Mark@ [ ]
(fast idle cam) ®
Thermo-element
SEF971R

Idle Speed/Ignition Timing/ldle Mixture Ratio

On air conditioner equipped models, checks should be carried out while the air conditioner is “OFF”.
On automatic transmission equipped models, when checking idle rpm, ignition timing and mixture ratio,

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

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 resistance of engine cooclant temperature sensor is

0.26 to 0.39 kQ, check the following.

The center of mark A is aligned with mark G.
The cam follower lever’s roller is not touching the fast idle cam.
if NG, replace thermo-element and perform the above inspec-

tion and adjustment again.

Adjustment

PREPARATION
1} Make sure that the following parts are in good order.
e Battery
® Ignition system
& [Engine oil and coclant levels
e Fuses
o FECM harness connector
o Vacuum hoses
¢ Air intake system

(Oil filler cap, oil level gauge, etc.)
e [uel pressure
® Engine compression
¢ EGR valve operation
& Throttle valve
e Evaporative emission system
2)
3)

checks should be carried out while shift lever is in “N” position.
4)
5) Turn off headlamps, heater blower, rear defogger.
6) Keep front wheels pointed straight ahead.
7) Make the check after the cooling fan has stopped.

EC-35
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/idlie Mixture Ratic Adjusiment (Cont'd)

Overall Inspection Sequence

INSPECTION START

Y

Perform an board diagnostic
system.

NG

oK

h 4

Check & adjust ignition timing.

Repair or replace.

NBECOO27381071

y

Check & adjust idle speed.

NG

OK

Y

Check |IACV-AAC valve,

Y Y

Check function of front heated
OXygen Senscrs.

NG

OK

Y

INSPECTION END

4

Check harnesses for front
heated oxygen sensors.

NG

oK

Check CO%.

NG

Y

Repair or replace harness{es).

QK

4

Reptace front heated oxygen
sensors.

OK

Check function of front heated
OXygen Sensors.

NG

Y

Check emission control parts
and repair or replace if
necessary.

EC-36
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BASIC SERVICE PROCEDURE

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

INSPECTION START

-k

2 CHECK IGNITION TIMING

. Visually check the following:
Air cleaner clogging
Hoses and ducts for leaks
EGR valve operation
Electrical connectors
Gasket
Throttle valve and throttle position sensor operation
. Start engine and warm it up until engine coolant tempera-
ture indicator points to the middle of gauge.
Ensure engine stays below 1,000 rpm,

Me es o »»9 —

evp_=E

.‘

( 9| —
120 270

\ v

SEF976L
3. Open engine hood and run engine at abeut 2,000 rpm for
about 2 minutes under no-load.

S
uN Wy,
N N <,

6

S

Z
= 0 8
x10C0 r/min SEFg77U
4. Perform diagnostic test made Il (Self-diagnostic results).
Refer to EC-59.

AN 7
SERVICE
— ENGINE —
, SOON

1. Run engine at about 2,000 rpm for about 2 minutes under

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

SEF978U

%1000 r/min
3. Tum off engine and disconnect throttle position sensor har-

ness connector.

SADUN
18 77
=N

R s
N NN TS
l A
Throttle position sensor
3

harness_connector
DISCONNECT

SEF975R
4. Start and rev engine (2,000 - 3,000 rpm) two or three times
under no-load, then run at idle speed.
5. Check ignition timing with a timing light.
15°+2° BTDC (in “N” position)

Timing
indicator

\ SEF3715
’ SEF217U OK or NG
OK or NG 0K p [GOTOA4.
OK p |GOTOZ NG p [GOTO 3.
NG = | 1. Repair or replace components as
necessary.
2. GOTO2
EC-37

VA

EM

SV

BR

RS

BT

FIA

SE

EL

211



212

BASIC SERVICE PROCEDURE

idle Speed/ignition Timing/idle Mixture Ratio Adjusiment (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 throttle position sensor har-
ness connector to throttle position sensor.

Throtlle position sensor---4

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 idie speed by turning idle speed adjusting screw.
700+50 rpm (in “N” position)

SEF973R

p |GOTO2.

» [GOTOGE.

4 CHECK BASE IDLE SPEED

6 CHECK TARGET IDLE SPEED

(B) With CONSULT
1. Read idle speed in “DATA MONITOR” mode with CON-
SULT.
700:50 rpm (in “N™ position)

(F) with CONSULT

1. Turn off engine and connect throtlle position sensor har-
ness connector.

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

“ MONITOR ¢ NOFAIL D 3. gaigjr idle speed in “DATA MONITOR" mode with CON-
CMPS*RPM(REF) 700 rpm 750150 rpm ({in “N” position}
# MONITOR ¥ NOFAIL [ ]
CMPSsRPM(REF) 750 rpm
L RECORD |
SEF356Y
Without CONSULT | RECORD
1. Check idle speed. SEF357V
70050 rpm {in “N” position)
OK or NG & Without CONSULT
OK p lcoTtos. 1. Turn off engine and connect throttle position sensor har-
ness connector.
NG p | GOTCS. 2. Start and rev engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load then run at idle speed.
3. Check idle speed.
750450 rpm {in “N” position)
OK or NG
OK (With p |GOTOS.
CONSULT)
CK {(Without p (GOTOS.
CONSULT)
NG p (GOTO7.
EC-38




BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/idle Mixture Ratio Adjustment (Conf'd)

7 DETECT MALFUNCTIONING PART

Chack the following.

1. Check IACV-AAC valve and replace if necessary. Refer to
EC-323.

2. Check IACV-AAC valve hamess and repair if necessary.
Refer to EC-323. :

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

9 CHECK FRONT HEATED OXYGEN SEN-
SOR LH SIGNAL

With » |[GoTos.
CONSULT
Without » |GOTOO.
CONSULT

8 CHECK FRONT HEATED OXYGEN SEN-
SOR LH SIGNAL

(3) With CONSULT

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

2. See “FR 02 MNTR-B2" In “DATA MONITOR” mode.

3. Running engine at 2,000 rpm under no-toad {engine is
warmed up to normal operating temperature.}, check that
the monitor fluctuates between “LEAN" and *RICH" more
than & times during 10 seconds.

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

(# without CONSULT

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

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

SEF979U
3. Make sure that MIL goes on more than & times during 10

seconds at 2,000 rpm.

N
SERVICE
— ENGINE —
, SOON

' SEF2+7U
OK or NG
OK p {GOTO 12
NG (MIL does p | GO TO 17.
not blink.}
NG (MIL p | 1. Replace front heated oxygen sen-
blinks less sor LH.
than 5 times.) 2. GOTO 10.

¥t MONITOR ¢ NOFAILL []

CMPS+*RPM(REF) 2087rpm

FR ©2 MNTR-BA LEAN

FR 02 MNTR-B2 RICH

RECORD
SEF358vV
OK or NG

OK p GO TO 12,
NG {Monitor p |GOTO 7.
does not fluc-
fuate.)
NG {Monitor p | 1. Replace front heated oxygen sen-
fluctuates less sor LH.
than 5 times.) 2. GO TO 10.

EC-39
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/die Mixture Ratio Adjustment (Conit'd)

10 | CHECK FRONT HEATED OXYGEN SEN-
SOR LH SIGNAL

12 |CHECK FRONT HEATED OXYGEN SEN-
SOR RH SIGNAL

(@ with CONSULT

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

2. Running engine at 2,000 rpm under np-load (engine is
warmed up to normal operating temperature.), check that
the monitor fluctuates between “LEAN" and “RICH" more
than 5 times during 10 seconds.

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

@ Withoul CONSULT
. Set "Left bank front heated oxygen sensor monitoi” in the
Diagnostic Test Mode Il Refer to EC-59.

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

OK or NG
OK (With o |GOTO 12,
CONSULT)
OK (Without p (GO TO 13,
CONSULT)
NG p | GO TO 11,

) With CONSULT

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

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

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

1 DETECT MALFUNCTIONING PART

Check the following.

1. Check fuet pressure regulator. Refer to EC-32.

2. Check mass air flow sensor and its circuit. Refer to
EC-115.

3. Check injector and its circuit. Refer to EC-429.
Clean or replace if necessary.

4. Check engine coolant temperature sensor and its circuit.
Refer to EC-153.

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

Yy MONITOR vy NOFAIL |:,
CMPS*RPM(REF) 2087rpm
FR 02 MNTR-B1 LEAN
FR 02 MNTR-B2 RICH
RECORD
SEF358V
OK or NG
OK p | END
NG (Monitor p (GO TO 16.

does not fluc-

tuate.}

NG (Monitor p | 1. Replace front heated oxygen sen-
fluctuates less sor RH.

than 5 times.) 2. GOTO 14,

p |GOTO 2

EC-40




BASIC SERVICE PROCEDURE

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

CHECK FRONT HEATED OXYGEN SEN-
SOR RH SIGNAL

13

15

DETECT MALFUNCTIONING PART

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

SEF979U
2. Make sure that MIL goes on more than & times during 10
seconds at 2,000 rpm.

N
SERVICE
— ENGINE —
SOON

7

Check the following.

1. Check fuet pressure regulator. Refer to EG-32.

2. Check mass air flow sensor and its circuit. Refer to
EC-115.

3. Check injector and its circuit. Refer to EG-429.
Clean or replace if necessary.

4, Check engine coolant temperature sensor and its circuit.
Refer to EC-153.

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 |GOTO2

CHECK FRONT HEATED OXYGEN SEN-
SOR RH HARNESS

16

’ _ SEF217U
OK or NG
OK p |END
NG (MIL does p |GOTO 16.
not blink.)
NG (MIL p | 1. Replace front heated cxygen sen-
blinks less sor RH.
than 5 times.) 2. GOTO 14.

1. 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.
Continuity should exist.

&)

Front heated oxygen
sensor RH harness

CHECK FRONT HEATED OXYGEN SEN-
SOR RH SIGNAL

14

4 connectar =
- d.:_b [ Ecm OICONNECTOFI"
DISCONNECT DISCONMECT
SEF980U
OK or NG
OK p | 1. Connect ECM hamess connector.
2. GOTO 18.

@ With CONSULT

1. See “‘FR 02 MNTR-B1” in "DATA MONITOR" mode.

2. Maintaining engine at 2,000 rom under no-load {engine is
warmed up to normal operating temperature.), check thal
the monitor fluctuates between “LEAN" and “RICH" more
than 5 times during 10 seconds.

1 time: RICH - LEAN — RICH
2 imes: RICH — LEAN — RICH — LEAN — RICH

—

. Repair or replace harness.
2. GO TO 8. (With CONSULT)
GO TO 9, (Without CONSULT)

NG >

@ Without CONSULT
. Set “Right bank front heated oxygen sensor monitor” in the
Diagnostic Test Mode 1l. Refer to EC-58.

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

COK or NG
OK p |END
NG p |GOTO 15.

EC-41
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BASIC SERVICE PROCEDURE

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

17 [CHECK FRONT HEATED OXYGEN SEN-
SOR LH HARNESS

18 | PREPARATION FOR “C0O” % CHECK

1. Tum off engine and disconnect battery ground cable.

2, Disconnect ECM harness connector.

3. Disconnect front heated oxygen sensor LH harmess con-
nector.

4. Check harness continuity between ECM terminal 51 and
front heated oxygen sensor LH harness connecior.
Continuity should exists.

Froni heated oxygen (5
sensor LH harness (@a\

T connector
TS, I Ecm IOICONNECTORH .

DCISCONMECT

DISCONNELT

'Eé}

[@]

SEF981U
OK or NG
OK p | 1. Connect ECM harness connector.
2. GO TO 18.
NG B | 1. Repair or replace harness.

[\

. GO TO 8. {With CONSULT}
GO TO 9. (Without CONSULT)

(B) With CONSULT

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

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

mactiveTesTH [

COOLANT TEMP 5°C
===zz===zz== MONITOR ====zz====z=:=

CMPSRPM(REF)  1175rpm

INJ PULSE-B2 2.7msec

INJ PULSE-B1 2.7msec

IGN TIMING 10BTDC

G o TownTad

SEF358V

EC-42

@ Without GONSULT
. Disconnect engine coolant temperature senser harness
connector.

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

Engine coolant
temperature sensor
Noe) harness connector

1s. T .
&)
& g

2.5kG resistor SEF982U

p GO TO19.




BASIC SERVICE PROCEDURE

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

19 CHECK “CO” %

1. Start engine and warm it up until engine coolant tempera-
ture indicator points to the middie of gauge.

TEMP ':.E::

klk_),j
120 270

~— g SEF976U
2. Rev engine {2,000 - 3,000 rpm) two or three times under
no-load, then run engine at idle speed.

N 2,
= '3
= -
Z.0 8\3

x 1000 r/min SEF978U

3. Check "CO” %.
Idle CO: 0.2 - 8%

4. () Without CONSULT
After checking CO%,

a. Disconnect the resistor from terminals of engine coolant
temperature sensor.

b. Connect engine coolant temperature sensor harness con-
nector to engine coolant temperature sensor.

‘OK or NG
OK p | 1. Replace front heated oxygen sen-
sor LH.
2. GO TO 10.
NG » | GO TO 20.

20 DETECT MALFUNCTIONING PART

Check the following.

1. Connect front heated oxygen sensor harness connectors to
front heated oxygen sensor.

2. Check fuel pressure regulator. Refer to EC-32.

3. Check mass air flow sensor and its circuit. Refer to
EC-115.

4. Check injector and its circuit. Refer to EG-429.
Clean or replace if necessary.

5. Check engine coclant temperature sensor and its circuit.
Reter to EC-153.

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

p {GOTO2.

EC-43
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

Introduction
NBECUO28

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

ing:

Emission-related diagnostic information SAE Mode
Diagnostic Trouble Code {DTC) . . Mode 3 of SAE 41979
Freeze Frame data Mode 2 of SAE J1879
System Readiness Test (SRT) code Mode 1 of SAE J1979
1st Trip Diagnostic Trouble Code (1st Trip DTC) Mode 7 of SAE J1979
1st Trip Freeze Frame data
Test values and Test limits Mode 6 of SAE J1279

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

DTG istuipDTC | Freeze Frame | dsttip Freeze | gpp . 0 Test value
data Frame data
Diagnostic test
mode 1l (Self- .
diagnostic O o
results)
CONSULT O e o O O
GST G ore Q O @

*1: When DTC and 1st trip DTC simultaneously 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-88.)

Two Trip Detection Logic —

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

If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored
in the ECM memory, and the MIL lights up. The MIL lights up at the same time when the DTC is stored. <2nd
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 DTG and Freeze Frame data, even in the 1st trip, as shown below.

MIL DTC 1st trip DTC

Items 1st tiip 2ndtrip |[1sttripdis-| 2ndtrip | 1sttrip dis-| 2nd frip
lighting up playing displaying playing displaying

Blinking | Lighting up

Misfire {Possible three way cataiyst
damage) X X X
— DTC: PO304Q - PC306 (0701, 0803 -
0808) is being detected

Misfire {Possible three way catalyst
damage) X X X
— DTG: PO300 - PO306 (0701, 0603 -
08608) has been dstected

Closed loop control X X X

— DTGC: P1148 {0307), P1168 (0308)

Fail-safe items (Refer to EC-88.) X X*1 X"

Except above X X X X

*1: Except “ECM”

EC-44
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Emission-related Diagnostic Infarmation

Emission-related Diagnostic Information i

DTC AND 1ST TRIP DTC  orosamsor @]

The 1st trip DTC (whose number is the same as the DTG number) is displayed for the latest self-diagnostic

result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not reoccur, the 1st trip

DTC will not be displayed. . i

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 gjy

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 | G

2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that biink or light up the MIL dur-

ing the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory. -
EC

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
regulations to continuously monitor the system/component. In addition, the items monitored non-continuously [FE
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 AT
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 |, refer to EC-83. Then perform “DTC Confirmation Proce- TT
dure” or “Overall Function Check” to try to duplicate the problem. If the malfunction is duplicated, the item

requires repair. 50

How to Read DTC and 1st Trip DTC I

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

1) @& No Tools AX
The number of blinks of the MiL in the Diagnostic Test Mode Il (Self-Diagnostic Results) Examples: 0101,
0201, 1003, 1104, elc. sy

These DTCs are controlled by NISSAN.

2) B With CONSULT
G With GST BB
CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc.

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

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

e OQutput of a DTC indicates a malfunction. However, Mode |l 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-DIAGNQSTIC 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”. blA

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

M SELF-DIAG RESULTS I D W SELF-DIAG RESULTS D
FAILURE DETECTED TIME ] FALURE DETECTED TIME Eﬂ_-.
DTC IACV-AAC VALVE 0 1st trip JACV-AAC VALVE [1t]
display [P0505 ] DTG [POs505 ]
display U@X
I[ERASE]| PRINT ][FFdata| [ERASE][ PRINT |[FFdata |
SEF180U
EC-45
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Emission-related Diagnostic Information (Cont’d)

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA NBECaR0S02

The ECM records the driving conditions such as fuel system status, calfculated load vaiue, 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-70.

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.

Priorily tems
Freeze frame data Misfire — DTC: P0300 - PO306 {0701, 0603 - 0608)
1 Fuel Injection System Function — DTC: PO171 (0115}, PO172 (0114}, PO174 (0210}, PO175
{0209)
2 Except the above items (Includes A/T related items)
3 1sl trip freeze frame data

For example, the EGR maifunction (Priority: 2) was detected and the freeze frame data was stored in the 2nd
trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data wili be updated
from the EGR malfunction to the misfire. The 1st trip freeze frame data is updated each time a different mal-
function is detected. There is no priority for 1st trip freeze frame data. However, once freeze frame data is
stored in the ECM memory, 1st trip freeze data is no longer stored (because only one freeze frame data or
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 N
System Readiness Test (SRT) code is specified in Mode 1 of SAE J1979. It indicates whether the self-diag-
nostic tests for non-continuously monitored items have been completed or not. _
Inspection/Maintenance (/M) tests of the on board diagnostic {OBD) Il system may become the legal require-
ments in some states/areas. All SRT codes must be set in this case. Unless all SRT codes are set, conduct-
ing the I/M test may not be allowed.

SRT codes are set after self-diagnosis has been performed one or more times. This occurs regardless 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 5 SRT items (30 test items) for the ECCS used in R50 models.

SRT items Self-diagnostic test items

¢ Three way catalyst function (right bank) P0420 (0702)

Catalyst monitoring e Three way catalyst function (left bank) P0430 (G703}

EVAP control system (Small leak — negative pressure) P0440 (0705)
EVAP control system {Small leak — positive pressure) P1440 (0213}
EVAP control system purge flow monitcring P1447 (0111)

EVAP system monitoring

EC-46
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Emission-related Diagnostic Information (Cont'd)

SRT items Self-diagnostic test items
® Front heated oxygen sensor (Gircuit} P0O130 (0503) @J
e Front heated oxygen sensor (Lean shift monitoring) PG131 (0415)
Hight bank e Front heated oxygen sensor (Rich shift monitoring) PO132 (0414}
e Front heated oxygen sensor {Response monitoring) P0133 {0413) V1A,
e Front heated oxygen sensor (High voltage) P0134 (0509)
® Front heated oxygen sensor (Circuit) PO150 (0303} EM
e Front heated oxygen sensor (Lean shift monitoring}) PO151 {0411)
Left bank e Front heated oxygen sensor {Rich shift monitoring} PO1562 (0410}
o e Front heated oxygen sensor (Response monitoring) PO153 (0409)
Oxygen sensor monitoring ¢ Front heated oxygen sensor (High voltage) P0154 (0412)
e Rear heated oxygen sensor (Min. voltage monitoring) P0137 (0511)
Right bank e Rear heated oxygen sensor (Max. voltage monitoring} P0138 (0510)
ght ba ® Rear heated oxygen sensor (Response monitoring) PO138 (0707)
e Rear heated oxygen sensor (High voltage) P0140 {0512)
® Rear heated oxygen sensor (Min. voltage monitoring) PO157 (0314)
Left bank ® Rear heated oxygen sensor (Max. voltage monitoring) PO158 (0313}
¢ Rear heated oxygen sensor (Response monitoring} P0159 {0708}
& Rear heated oxygen sensor {High voltage) PO160 (0315) AT
« Front heated oxygen sensor heater {right bank) PC135 (0901}
Oxvaen sensor heater monitorin & Rear heated oxygen sensor heater {right bank) P0141 (0902) e
¥9 9 | e Front heated oxygen sensor heater (lsft bank) PO155 (1001) I
# Rear heated oxygen sensor heater (left bank) PO161 {1002}
¢ EGR function (close} PQ400 {0302} PD
EGR system monitoring ¢ EGR function {open) P1402 (0514)
¢ EGRC-BPT valve function P0402 {0306}
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 ECCS components/system are repaired or if the battery terminals remain
disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory. S
How to Display SRT Code JT—
1. (@ With CONSULT BR

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. 8T

2. &) With GST
Selecting Mode 1 with GST (Generlc Scan Tool)

A sample of CONSULT display for SRT code is shown below. - RS§
“INCMP” means the self-diagnosis is incomplete and SRT is not set. “CMPLT” means the self-diagnosis is

complete and SRT is set. -

EC-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic information (Cont'd)

B sRTSTATUS B[]
CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM INCMP
| PRINT ]
SEF215U
How to Set SRT Code NBECo0s0S002

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

EC-48
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
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Emission-related Diagnostic Information (Cont’d)

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 - 36°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).

e 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.

Pattern 4:

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

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

e lf 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 mare 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 0 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.

50 - 55 Km/h-rveeeemmesemmmnmaen SO
(30 - 35 MPH) i :
0 kmfh eo——beee

© MPH) ‘q0si108! 208

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.

EC-50
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Emission-related Diagnostic Information (Cont'd}

*5: The driving pattern may be omitted when “EVAP SML LEAK P044(0” 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.

e “EGR SYSTEM P0400”

e “EGR SYSTEM P1402" 1A
*7: The driving pattern may be omitted when “EGRC-BPT/VLV P0402" is performed using the “DTC WORK

SUPPORT” mode with CONSULT. Eill
Suggested Transmission Gear Position for A/T Models I
Set the selector lever in the “D” position with the overdrive switch turned ON. LE
TEST VALUE AND TEST LIMIT (GST ONLY — NOT APPLICABLE TO CONSULT) N

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 seli-diagnosis. The test limit is a reference value which is specified as the

maximum or minimum vaiue and is compared with the test value being monitored. 1
ltems 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 Compenent 1D (CID) and can be dis- AT

played on the GST screen.
X: Applicable —: Not applicable

Test value (GST display) ) TF
SRT item Self-dizgnostic test item Test limit Application
TID CID
Three way catalyst function PD
(Right bank) 01H O1H Max. X
CATALYST
Three way catatyst function A
(Left bank) 03H 02H Max. X AX
EVAP control system
(Small leak) 05H 03H Max. X S
EVAP SYSTEM
EVAP control systgm purge flow 06H 83H Min. X

monitoring BlE

Sl.‘l‘-:

RS

BT

FlA

§G

El
i3

EC-51
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Emission-related Diagnostic information (Cont’d)

Test value (GST display)

Test limit

Application

SRT item Self-diagnostic tesi item
TID CID

0sH 04H Max. X
0AH 84H Min. X

Frant heated oxygen sensor
(Right bank) 0BH 04H Max. X
GCH 04H Max. X
ODH 04H Max. X
T1H 05H Max. X
12H 85H Min. X

Front heated axygen sensor
(Left bank) 13H 05H 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 87H Min. X
Rear heated oxygen sensor . 22H 87H Min. X
(Leﬂ bank) 23H O7H Max.- X
24H 07H Max. X
Front heated oxygen sensor heater 29H 08H Max. X
(Right bark) 2AH 88H Min. X
Front heated oxygen sensor heater 2BH 03H Max. X
. {Left bank) 2CH 89H Min. X
02 SENSOR HEATER
Rear heated oxygen sensar heater 2DH OAH Max. X
{Right bank) 2EH 8AH Min. X
Rear heated oxygen sensor heater 2FH 0BH Max. X
(Left 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 (Cont'd)

EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS ——
X: Applicable -—: Not applicable

DTC*4 ¢
[tems Reference

| {CONSULT screen terms) ng?_g-'r ECM* SRT code T?:;tvlziarlﬁifl 1st trip DTC page MA
OSEEOANOSTC | puegy | o | - | - | - | - o
MAF SEN/CIRCUIT PO100 0102 — — X EC-115
ABSL PRES SEN/CIRC PO105 0803 - — X EC-123 LE
AIR TEMP SEN/GIRC PO110 0401 — — X EC-132
COOLANT T SEN/CIRC PO115 0103 — — X EC-138
THRTL POS SEN/CIRC P0120 0403 — — X EC-143
“COOLAN T SEN/CIRC PO125 0908 — — X EC-153 [FE
FRONT 02 SENSOR-B1 P0130 0503 X X X*3 EGC-158
FRONT O2 SENSOR-B1 PO131 0415 X X X*3 EC-166 AT
FRONT O2 SENSOR-B1 P0132 0414 X X X*3 EC-172
FRONT 02 SENSOR-B1 POt33 0413 X X X*3 EG-178 (13
FRONT 02 SENSOR-B1 PO134 0509 X X X*3 EC-187
FR 02 SE HEATER-B1 P0135 0901 X X X*3 EC-194 PD
REAR 02 SENSOR-B1 PD137 0511 X X X*3 EC-200 A%
REAR 02 SENSOR-B1 P0138 0510 X X X3 EC-208
REAR 02 SENSOR-B1 PO139 0707 X X X*3 EC-216 ~
REAR 02 SENSOR-B1 PO140 0512 X X X*3 EC-224
RR 02 SE HEATER-B1 POH 41 0902 X X X*3 EC-231 B8R
FRONT Q2 SENSOR-B2 PO150 0303 X X X*3 - EC-158
FRONT Q2 SENSOR-B2 PO151 0411 X X X*3 EC-166 Sl
FRONT O2 SENSOR-B2 PO152 0410 X X X*3 EC-172
FRONT 02 SENSOR-B2 PO153 0409 X X X*3 EC-178 BS
FRONT O2 SENSOR-B2 PO154 0412 X X X*3 EC-187
FR 02 SE HEATER-B2 PO155 1001 X X X*3 EC-194 BT
REAR 02 SENSOR-B2 PO157 0314 X X X*3 EC-200
REAR 02 SENSOR-B2 P0158 0313 X X X*3 EC-208 FIA
REAR 02 SENSOR-B2 P0159 0708 X X X*3 EC-216 .
REAR 02 SENSOR-B2 PO160 0315 X X X*3 EC-224 §G
RR O2 SE HEATER-B2 PO161 1002 X X X*3 EC-231
FUEL SYS LEAN/BK1 PO171 0115 — — X EC-237 Bk
FUEL SYS RIGH/BK1 PO172 0114 — - X EC-244 )
FUEL SYS LEAN/BK2 PO174 0210 — — X EC-237 D%
FUEL SYS RICH/BK2 PO175 0209 — — X EC-244
FUEL TEMP SEN/CIRC PO180 0402 — — X EC-251

EC-53
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DTC*4
ltems Reference

(CONSULT screen terms) | CONSILT ECM*1 SRTcode | oot VA1 y5tyip DTC page
MULT! CYL MISFIRE P0300 0701 — _ X EC-255
CYL 1 MISFIRE PO301 0608 — — X EC-255
CYL 2 MISFIRE P0302 0607 — — X EC-255
CYL 3 MISFIRE P0303 0606 — — X EC-255
CYL 4 MISFIRE P0304 0605 — - X EC-255
CYL 5 MISFIRE PO305 0604 — — X EC-255
CYL 6 MISFIRE PO306 0603 — — X EC-255
KNOGK SEN/GIRC P0325 0304 — — — EC-260
CPS/CIRCUIT (OBD) P0335 0802 — — X EC-264
CAM POS SEN/GIRC P0340 0101 — — EG-269
EGR SYSTEM P0400 0302 X X X3 EG-276
EGRC-BPT VALVE P0402 0306 X X X*3 EG-284
TW CATALYST SYS-B1 P0420 0702 X X X*3 EC-288
TW CATALYST SYS-B2 P0430 0703 X X X*3 EC-288
EVAP SMALL LEAK P0440 0705 X X X*3 EC-292
PURG VOLUME CONT/V PO443 1008 — — X EC-299
VENT CONTROL VALVE PO446 0903 - — X EC-305
EVAPO SYS PRES SEN P0450 0704 — — X EC-311
VEH SPEED SEN/CIRC P0500 0104 — - X EC-319
IAGV/AAG VLV/GIRG PO505 0205 — — X EC-323
CLOSED TP SW/CIRC PO510 0203 — — X EC-329
AT COMM LINE POG00 — — — — EC-334
ECM PO605 0301 — — X EC-337
INHIBITOR SW/CIRC PO705 1101 — — X AT-87
ATF TEMP SEN/CIRC PO710 1208 — — X AT-92
VEH SPD SEN/CIR AT P0720 1102 — —_ X AT-97
ENGINE SPEED SIG P0725 1207 — — X AT-102
AT 1ST GR ENCTN PO731 1103 — - X AT-108
AT 2ND GR FNGTN PO732 1104 - — X AT-112
AT 3RD GR FNCTN P0733 1105 — — X AT-118
AIT 4TH GR FNCTN P0734 1106 — — X AT-124
TCC SOLENGID/CIRC P0740 1204 — — X AT-133
AT TCC S/V FNCTN PO744 1107 — — X AT-138
L/PRESS SOL/CIRG PO745 1205 — — X AT-146
SFT SOL AIGIRC PO750 1108 — — X AT-152
SFT SOL B/CIRC PO755 1201 — — X AT-157
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic information (Cont'd)

DTG4
ltems Reference
(CONSULT screen terms) ng?%ﬁ ECM* SRT code T_Erig;vliiirl:i?/ ist trip DTC page
MAP/BARO SW SOL/CIR P1105 1302 — — X EC-339
CLOSED LOOP-B1 P1148 0307 — — X EC-348
CLOSED LOOP-B2 P1168 0308 — — X EC-348
IGN SIGNAL-PRIMARY P1320 02 — —_ X EC-350
CPS/CIRC (OBD} COG P1336 0905 — — X EC-357
EGRC SOLENQID/V P1400 1005 - — X EC-362
EGR TEMP SEN/CIRC P1401 0305 — —_— X EC-367
EGR SYSTEM P1402 0514 X3 EC-373
EVAP SMALL LEAK P1440 0213 X X X3 EC-380
PURG VOLUME CONT/V P1444 0214 — — X EC-387
VENT CONTROL VALVE P1446 0215 — — X EC-394
EVAP PURG FLOW/MON P1447 0111 X X X3 EC-399
VENT CONTROL VALVE Pt448 0309 —_ —_ X EC-404
VC/A BYPASS/V P1490 0801 — — X EC-410
VC CUT/V BYPASS/ P1491 0311 — — X EC-415
AT DIAG COMM LINE P1605 0804 —_ —_ X EC-422
TP SEN/CIRC A/T P1705 1206 — — X AT-162
P-N POS SW/CIRCUIT P1708 1003 — — X EC-425
O/R CLTCH SCL/CIRC Pt760 1203 — — X AT-169

*1: In Diagnostic Test Mode 1l (Self-diagnostic results). These numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.

*3: These are not displayed with GST.

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

NOTE:

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

HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION
How to Erase DTC (& With CONSULT)

NBEC0530506

NBECDD30SGE0 !

NOTE:
If the DTC is not for A/T related items (see EC-2), skip steps 2 through 4.

1.

2.
3.

o

& Nom

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

Turn CONSULT “ON" and touch “A/T".

Touch “SELF-DIAG RESULTS".

Touch “ERASE". [The DTC in the TCM (Transmission control module) will be erased.] Then touch “BACK”
twice.

Touch “ENGINE™.

Touch “SELF-DIAG RESULTS”.

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

If DTCs are displayed for both ECM and TCM (Transmission control module), they need to be erased
individually from the ECM and TCM (Transmission control module).

EC-55

A

EK

LG
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PD

U

BR
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1
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E
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information (Cont'd)

How to erase DTC (With CONSULT)

1. H the ignition swilch 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.

[m SELECT SYSTEM | | [ SELECT DiAG MODE []l B sELF-DiAG ResuLTs B [
[ ENGINE W
|

| SELF-DIAG RESULTS FAILURE DETECTED

SHIFT SOLENQID/V A

AT

| DaTA MONITOR
E:> | oTC WORK SUPPORT

|
) |
_ | |
[ | [ Ecu PART NUMBER ]
|' =

=

. | .
[ ERASE |[ PRINT |

3. Touch “SELF-DIAG RESULTS" 4 Touch “FRASE". (The DTG in the

2. Turn CONSULT "ON", and touc
“ASTT. TCM wilt be erased.)
Touch Touch ’_!
[ < e <
[m  sELECT sysTEM [ [l seLecToingmope [ B SELF-DIAG RESULTSH []
| ENGINE i | | woRK suPPORT | FAILURE DETECTED  TIME
-DIAG RESULT.
[ AT | | SELF-DIAG RESULTS . | SF‘{P%g)Igoﬂl\/CIRC 0
| | |:> | DATA MONITOR ] [>
| | { ACTIVE TEST |
| | [ DTC CONFIRMATION | m
[ | [ FuncTion TEST ] [ ERASE |[ PRINT || FFdata |
5. Touch "ENGINE". 6. Touch "SELF-DIAG RESULTS". 7. Touch "ERASE’. (The DTC In the

ECM will be erased.)

SEF9291

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.)

NBECO03050602

NBECO003G50603

3. Change the diagnostic test mode from Mode i to Mode | by turning the mode selector on the ECM. (See

EC-59.)

EC-56



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic information (Cont’d)

The emission related diagnostic information in the ECM can be erased by changing the diagnostic test mode
from Diagnostic Test Mode Il to Mode | by turning the mode selector on the ECM.

[ ]
1)
2)
3)
4)
3)
6)
7)

If the battery is disconnected, the emission-related diagnostic information will be lost after approx. Gl
24 hours.

Erasing the emission-related diagnostic information using CONSULT or GST is easier and quicker
than switching the mode selector on the ECM. A
The following data are cleared when the ECM memory is erased.

Diagnostic trouble codes EW
1st trip diagnostic trouble codes
Freeze frame data

LG

1st trip freeze frame data

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. FE

Malfunction Indicator Lamp (MIL) a

DESCRIPTION NBEGO0ST

TF

PD

AX

SU

SEFS30U

The MIL will light up when the ignition switch is turned ON without the engine running. This is a bulb check. B[R
If the MIL does not light up, refer to EL section (“WARNING LAMPS AND CHIME”) or see EC-454.

When the engine is started, the MIL should go off. 7
If the MIL remains on, the on board diagnostic system has detected an engine system malfunction.

EC-57

System readiness test (SRT) codes _
Test values -
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Maifunction Indicator Lamp (MIL) {Cont'd)

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

=NBEGDO31567

Diagnostic Test |KEY and ENG. | Function Explanation of Function
Mode Status
Mode | Ignition switch in | BULB CHECK This function checks the MIL bulb for damage (blown,
“ON" position open circuit, etc.).
) If the MIL does not come on, check MIL circuit and ECM
@ test mode selector. {See EC-59.)
Engine stopped
5
Enging running | MALFUNCTION This is a usual driving condition. When a malfunction is
N WARNING detected twice in two consecutive driving cycles (two trip
@g 9; | detection logic), the MIL will tight up to inform the driver
that a malfunction has been detected.
The following malfunctions will light up or blink the MIL in
the 1st trip.
e “Misfire (Possible three way catalyst damage}”
e “Closed loop control”
e Fajl-safe mode
Maode I Ignition switch in | SELF-DIAGNOSTIC This function allows DTCs and 1st trip DTCs to be read.
“ON” position RESULTS
Engine stopped
Engine running FRONT HEATED OXYGEN This function allows the fuel mixture condition {lean or
@ SENSOR MONITOR rich), monitored by front heated oxygen sensor, to be
) read.

MIL Flashing without DTC NBEGO03 130101
If the ECM is in Diagnostic Test Mode I, 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) modes, 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

7y Others

EC-58
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL} (Cont'd)

How to Switch Diagnostic Test Modes

NBECO0315802

Turn ignition switch

C‘iw “ON™ (Do not start
@ engine.)
¥

Mode | — MALFUNCTION

h 4

INDICATOR LAMP CHECK. *2
MIL should come on.

oK

- @@

NG
—® Check MIL circuit. *1 —'I Repair harness or connector.
0K
A 4
Ves| Check whether ECM test No Repair or replace ECM test mode
» selector.

mode selecior can be
turned counterclockwise.

I—h Start engine. NG

{Turn diagnostic test mode selector
on ECM fully clockwise.)
MIL should come off.

OK

i

Diagnostic Test Made |
— MALFUNCTION WARNING

Repair harness or connectors.

| ok

Check MIL circuit. *3

OK
r
| Check ECM fail-safe. *4 J

OK

l Wait at least 2 seconds. I<

G %

(Turn diagnostic test mede selector
fully counterclockwise.)

DIAGNOSTIC TEST MODE I

A

— SELF-DIAGNOSTIC RESULTS

L Wait at least 2 seconds. |

h 4

€ » G

Start engine.

Diagnostic Test Mode Il

™ — FRONT HEATED OXYGEN SENSOR

MONITOR (Laft bank)

v

Turn diagnostic test mode selector on
ECM fully clockwise.

'

l Wait at least 2 seconds.

v

Turn diagnostic test mode selector on
ECM fully counterclockwise.

¢

Diagnostic Test Mode I}
— FRONT HEATED OXYGEN SENSCR

MONITOR (Right bank}

:

Turn diagnostic test mode selector on
ECM fully clockwise.

|

’ Wait at least 2 seconds.

!

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. § seconds.

The diagnosis will automatically return to Diagnostic Test Mode |.

® Turn back diagnostic test mode selector to the fully counterclockwise positi-

on whenever vehicle Is In use.

*1

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

EC-454

*2  EG-57

*3 EC-454

EC-59

4 EC-88

SEF404V

EM

LG

FE

TiF

PD

SU

BR

RS

BY

A

SC

=

BX
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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 shouid stay ON. If it remains OFF, check the bulb. Refer to EL
section (“WARNING LAMPS AND CHIME”) or see EC-454.

Diagnostic Test Mode | — Malfunction Warning I
MIL Condition
ON When the malfunction is detected or the ECM's CPU is malfunctioning.
OFF No malfunction.

e These DTC Numbers are clarified in Diagnostic Test Mode Il (SELF-DIAGNOSTIC RESULTS).

Diagnostic Test Mode Il — Self-diagnostic Results I
In this mede, the DTC and 1st trip DTC are indicated by the number of blinks of the MIL.

The DTC and 1st trip DTC 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 il (SELF-DIAGNOSTIC RESULTS), it is a DTC; if two or more codes
are displayed, they may be either DTC’s or 1st trip DTC’s. DTC No. is same as that of 1st trip DTC. These
unidentified codes can be identified by using the CONSULT or GST. A DTC will be used as an example for

how to read a code.

Example: DTC No. 0102 and No. 0403
0.6 0.3 0.6 0.3

on T T T
« OFF r_' l_l_l>|_/S

D] |

Y

1«
0.9 0.3 21 0.6 0.9 2.1 .
Unit: second
DTC No. 0102 DTC No. 040
© No 0. 0403 SEF298QA

Example: DTC No. 1003
0.6 0.3

LT
" JUUUUULUUULI

0.6 0.9 0.3 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

maltfunction. {(See TROUBLE DIAGNOSIS — INDEX, EC-2.)
How to Erase Diagnostic Test Mode Il (Self-diagnostic Results) NBEGO6 150501

The DTC can be erased from the backup memory in the ECM when the diagnostic test mode is changed from
Diagnostic Test Mode I to Diagnostic Test Mode 1. (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

Malfuniction Indicator Lamp (MIL} (Cont'a)

Diagnostic Test Mode 1| — Front Heated Oxygen Sensor Monitor

=NBECGO21506

In this mode, the MIL displays the condition of the fuel mixture {lean or rich) which is monitored by the front
heated oxygen sensor.

MIL Fuel mixture condition in the exhaust gas | Air fuel ratio feedback control condition

ON Lean

Closed loap system

OFF Rich

*Remains ON or OFF Any condition Open loop system '

*: Maintains conditions just before switching to open loop.
To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode Il and warm it up

until engine coolant temperature indicator points to the middle of the gauge.
Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Then make sure that the

MIL comes ON more than 5 times within 10 seconds with engine running at 2,000 rpm under no-load.

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

SUMMARY CHART

OBD System Operation Chart

NBECH032

NBECG032501
When a malfunction is detected for the first time, the 1st trip DTC and the 1st trip freeze frame data are
stored in the ECM memory.

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

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

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

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

NBECO032502

Misfire Except the lefts

ltems

Fuel Injection System

MiL (goes off)

3 (pattern B)

3 (pattern B)

3 (pattern B)

DTC, Freeze Frame Data (no
display)

80 (pattem C)

80 (pattern C)

40 (pattern A)

1st Trip DTC (clear)

1 (pattern C), *1

1 {pattern C}, ™1

1 (pattern B)

1st Trip Freeze Frame Data
(clear)

1, 2

1,2

1 {pattern B)

Details about patterns “A”, “B”, and “C” are on EC-63, EC-65.
*1: Glear timing is at the moment OK is detected.
*2: Clear timing is when the same malfunction is detected in the 2nd trip.

EC-61
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

NEBECOGIZE03

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

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

This driving pattern satisfies with B and C patterns.

This driving pattern
satisfies with B but not C.

This driving pattern
satisfies with C but not B.

Detection NG

NG

<waled Bunigs

<BiEQ sWel] 8288)4

1st trip

am is)) % 01q (dy 1st)>

SEF3925

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

*7: When the same malfunction is

When the same malfunction is

*1:

data will not be displayed any

longer after vehicle is driven 80

detected in two consecutive trips

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

times (pattern C) without the same
malfunction. (The DTC and the

freeze frame data still remain in

ECM.)
*5:  When a malfunction is detected

detected in the 2nd trip, the 1st
trip freeze frame data will be

cleared.

driven 3 times (pattern B} without

any malfunctions.
*3:  When the same malfunction is

1st trip DTC will be cleared whean
vehicle is driven once {pattern C)
without the same malfunction after

DTC is stored in ECM.

“8:

and the 1st trip freeze frame data

for the first time, the 1st trip DTC
will be stored in ECM.
*6: The 1st trip DTC and the 1st trip

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

*4: The DTC and the freeze frame

EC-62
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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” N
<Driving Pattern B> I G
Driving pattern B means the vehicle cperation as follows:
All components and systems should be monitored at least once by the OBD system. MA
e The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
¢ The B counter will be counted up when driving pattern B is satisfied without any malfunction.
e The MIL will go off when the B counter reaches 3. ("2 in “OBD SYSTEM OPERATION CHART") EM
<DriVing Pattern C> NBECODE250402

LG

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 ipad value: {Calculated load value in the freeze frame data) x (1:£0.1) [%0]

Engine coolant temperature (T) condition:

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

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)

¢ The C counter will be cleared when the malfunction is detected regardless of (1).

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

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

e The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after DTC
is stored in ECM.

EC-63
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NBECD032505

This driving pattern
satisfies with B but not A

This driving pattern
satisfies with A but not B.

“FUEL INJECTION SYSTEM”

This driving pattern satisfies with A and B patierns.
Detection

OK
Detection

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD Systern Operation Chart (Cont'd)

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

FOR “MISFIRE <EXHAUST QUALITY DETERIORATION>",

SEF393S

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

detected in the 2nd trip, the 1st

trip freeze frame data will be

cleared.

*6:_

EC-64

times (pattern A) without the same
for the first time, the 1st trip DTC

data will not be displayed any
malfunction.

longer after vehicle is driven 40
(The DTC and the freeze frame

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

*4: The DTC and the freeze frame

<ulsled BuaLgs

lighis up.
A MIL
= goes off.
=
Vv

driven 3 times (pattern B) without

any malfunctions.
*3:° When the same malfunction is

detected in two consecutive trips

MIL will light up.
*2: MIL will go off after vehicle is
detected in two consecutive trips,

the DTG and the freeze frame

When the same malfunction is
data will be stored in ECM.

<BIEQ sWeiq ozosld (du} 1S1) % oLa (dul i5))>

*1;
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont'd))

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

<Driving Pattern A>

NBECOG32506 @ ﬁ

NBECDOIZ50661
A
Engine
lant °C (°F)
:;eon‘::enralure EM
(1) Engine coolant femperature should go over 70°C (158°F).
70 (158) ﬂ:.@
40 (104)
20 (63)
| {2) Engine coolant temperature should change mere than 20°C EC
1 : pr— (68°F) after starting engine.
IGhé ON iGN OFF
Enci | | FE
O f ! {3) Ignition switch should be changed from “"ON" to “OFF"
speed | 4 1 :
S < AT
: |— (4} Engine speed should go over 400 rpm.
l I
T
0 ! —17— AEC574 TF
e The A counter will be cleared when the malfunction is detected regardless of (1} - (4). Eb)
& 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. A
<Driving Pattern B>
L. ) ) NBEC003250602
Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD system. sU
¢ The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
® The B counter will be counted up when driving pattern B is satisfied without any malfunctions. BE
e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART”).
SU
RS
3
FA
SC
EL
DX

EC-65
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT

/

Data link connector

SEF979R

NISSAN

CONSULT

M
huyj

START

| SUB MODE

SBR455D)

|m_seect pystem
| ENGINE

SRR EE

!
I
|
|
|
|
|

SEF895K

[l seecToiaGMoDE 3]

| work supPORT

l
[ sELF-DIAG RESULTS |
| DATA MONITOR [
|
|
|

[ ACTIVE TEST

| bTC CONFIRMATION

[ FuNCTION TEST

SEF216U

|l seLecTomcmobe A

[Ecm ParRT NUMBER |

I |
l |
| ]
I
. 1

SEF374Q)

CONSULT
CONSULT INSPECTION PROCEDURE
1. Turn off ignition switch.

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

=NBEGO0I3

NBEG0033501

w

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

5. Touch “ENGINE".

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

For further information, see the CONSULT Operation Manual.
This sample shows the dispiay when using the UEOBD98 pro-
gram card. Screen differs in accordance with the program card
used.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

ECCS COMPONENT PARTS/CONTROL SYSTEMS

APPLICATION

NBECO033502 @ I]

DIAGNOSTIC TEST MODE

SIS e
CONFIRMATION
RESULTS
Item WORK FUNG-
Sup- DATA | ACTIVE TION
PORT FREEZE | MONITOR | TEST DTC | et EM
SRT WORK
DTC*1 | FRAME
DATA*2 STATUS | SUP-
: PORT Le
Camshaft position sensor X X X
Mass air flow sensor X
SE;?;I;? coolant temperature X X X X
[FIE
Front heated oxygen sensor X X X X X
Rear heated oxygen senscr X X X X AT
Vehicle speed sensor X X X X
Throttle position sensor X X X X TE
Tank fuel temperature sen- X X X
sor oD
EVAP control system pres- X X
sure sensor
o Absolute pressure sensor X X AX
=
c EGR temperature sensor X X
&
E intake air temperature sen- X X U
% sor
O | INPUT
% Crankshaft position sensor X BE]
o (OBD)
&)
1]
8 Knock sensor X ST
w Ignition swilch (start signal) X X
Closed throttle position B
switch X RS
Closed throttle position ]
switch (throttle position sen- X X Ef)
sor signal)
Air conditioner switch X A
Park/Neutral position switch X X X
Power steering oil pressure
switch X X S©
Air condilioner switch X
B,
Battery voltage X
Ambient air temperature f
switch X D)
EC-67
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
DIAGNOSTIC TEST MODE
SELF-DIAG- :
NOSTIC CONFIDRTI\;:ATION
| WORK RESULTS FUNC-
tem SUP. DATA | ACTIVE TION
FREEZE | MONITOR | TEST DTC | ot
PORT DTC*1 { FRAME SAT WORK
DATA*2 STATUS | SUP-
PORT
injectors X X X
Power transistor (Igniti X
0V ransistor (Ignition (gnition X X %
timing) ;
signal)
IACV-AAC valve X X X X X
EVAP canister' purge volume X X X X
control solenoid valve
n
E Air conditioner relay X
<
& Fuel pump relay X X
=z
u EGRC-solenoid valve X X3
8 OUTPUT
& Front heated oxygen sensor X X X
o heater
(&)
8 Rear heated oxygen sensor % X X
(5] heater
]
EVAP canister vent controf
X X
valve
Vacuum cut valve bypass X X X
valve
MAP/BARO switch sclenoid X X X
valve
Calcuiated load value X X
X: Applicable

*1: This item includes 1st trip DTCs.

*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear an 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 funclion test mode is not available, use the ACTIVE TEST mode.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION

=NBEGO033503

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

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

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

Diagnostic Test Mode in which CONSULT drives some actuators apart from the ECMs and also

Active test ) . s
shifts some parameters in a specified range,

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

Function test E:Nog?ucted by CONSULT instead of a technician to determine whether each system is “OK” or

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) st trip diagnostic trouble cades
3) Freeze frame data

4)  1st trip freeze frame data

5} System readiness test (SRT) codes

8) Test values
7)  Cthers

WORK SUPPORT MODE

NBECG033564

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

e [GN SW “ON”

& ENG NOT RUNNING

& ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

IACV-AAC VALVE ADJ

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

& ENGINE WARMED UP

e NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE

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

When releasing fuei pressure
from fuel line

EVAP SYSTEM CLOSE

OPEN THE VACUUM CUT VALVE BYPASS VALVE AND
CLOSE THE EVAP CANISTER VENT CONTROL. VALVE
IN ORDER TO MAKE EVAP SYSTEM CLOSE UNDER
THE FOLLOWING CONDITIONS.

e [GN SW “ON”

» ENGINE NOT RUNNING

* AMBIENT TEMPERATURE IS ABOVE 0°C (32°F).

¢ NO VACUUM AND NO HIGH PRESSURE IN EVAP
SYSTEM

TANK FUEL TEMP. IS MORE THAN 0°C (32°F}.
WITHIN 10 MINUTES AFTER STARTING “EVAP SYS-
TEM CLOSE”

When detecting EVAP vapor leak
point of EVAP system
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CONSULT (Cont'd)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE <NBEC0033505
DTC and 1st Trip DTC NBECO03356501

Regarding items of “DTC and 1st trip DTC", refer to “TROUBLE
DIAGNQOSIS — INDEX” (See EC-2.)

Freeze Frame Data and 1st Trip Freeze Frame Data

NBECD03350502

Freeze frame data
item*1

Description

DIAG TROUBLE
CODE
[PXXXX]

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

FUEL SYS-Bt1*2

FUEL 8YS-B2"2

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

One mode in the following is displayed.

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

“MODE 3”: Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MODE 47; Closed loop - using oxygen sensor(s) as feedback for fuel control

“MODE 5: Open icop - has not yet satisfied condition to go to closed ioop

CAL/LD VALUE [%]

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

COOLANT TEMP [*C]
or [*F]

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

S-FUEL TRIM-B1 [%]

S-FUEL TRIM-B2 [%]

*Short-term fuel trim” at the moment & malfunction is detected is displayed.
The short-term fuel trim indicates dynamic or instantanecus feedback compensation to the base fuel

schedule.

L-FUEL TRIM-B1 [%]

L-FUEL TRIM-B2 [%]

“Long-term fuel tim™ at the moment a malfunction is delected is displayed.
The long-term fuel trim indicates much more gradual feedback compensation to the base fue! 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.

ABSOQOL PRESS [kPa]
or [kg/cm?] or [psi]

e 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 model, “-B1” indicates right bank and “-B2” indicates left bank.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
DATA MONITOR MODE
=NBECOG33506
ECM Main
Monitored item [Unit] input . Description Remarks
. signals
signals
. Indicates the engine speed computed
fr};\flnlas RPM (REF} O O from the REF signai {120° signal) of
the camshaft position sensor.
The signal voltage of the mass air e When the engine is stopped, a certain
MA
S AIR/FL SE V) o O flow sensor is displayed. value is indicated.
' ) & When the engine coolant temperature
The engine coolant temperature - L
GOOLAN TEMPIS[C]| o (determined by the signal voltage of sensor is open z:ofjl‘m{ﬁgcgﬁié ECM
or [°F] the engine coolant temperature sen- ' ng
sor} is displayed coolant temperature determined by
) the ECM is displayed.
FR O2 SEN-B2 [V] O O The signal voltage of the front heated
FR 02 SEN-B1 [V] 0O oxygen sensor is displayed.
RR 02 SEN-B1 [V] O O The signal voltage of the rear heated
RR 02 SEN-B2 [V] O oxygen sensor is displayed.
Display of front heated oxygen sensor
FR O2 MNTR-B2 O o signal .dunng air-fuel ratio feedback e After turning ON the ignition switch,
[RICH/LEAN] control: . s I .
. RICH" is displayed until air-fuel mix-
RICH ... means the mixture became . .
“rich”, and control is being affected ture ratio feedback controf begins.
' . & When the air-fuel ratio feedback is
toward a leaner mixture. | d 1h lue iust hefore th
FR O2 MNTR-B1 o o LEAN ... means the mixture became c’amp_e " c(ej_value ;gs ilore »Ia
IRICH/LEAN] “lean”, and control is being affected clamping is displayed continuousty.
toward a rich mixture,
Display of rear heated oxygen sensor
RR 02 MNTR-B1 O Signa|:
[RICH/LEAN] RICH ... means the amount of oxygen
after three way catalyst is relatively & When the engine is stopped, a certain
small. value is indicated.
RR 02 MNTR-B? LEAN ... means the amount of oxygen
[RICH/LEAN] O O after three way catalyst is relatively
large.
VHGL SPEED SE Thr?‘ \1ehicre speed com‘pule;c! fro'm the
[km/h] or [mph] O O vehicle speed sensor signal is dis-
played.
The power supply voltage of ECM is
B
ATTERY VOLT [V} O O displayed.
The throttle position sensor signa!
THRTL PO
S SEN [V] O © voltage is displayed.
TANK F/TMP SE [°C] The fuel temperature judged frgm the
or [°F] O tank fuel temperature sensor signal
voltage is displayed.
The signal voltage of the EGR tem-
EGR TEMP
SEN V] O peralure sensor is displayed.
INT/A TEMP SE [°C] The inta!n:e air temperature c!etermin_ed
or [°F] O by the signal voltage of the intake air
temperature sensor is indicated.
START SIGNAL o o Indicates [ON/OFF] condition from the | ® After starting the engine, [OFF] is dis-
[ON/OFF] starter signal, played regardless of the starter signal.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT {Cont'd)
ECM Main
Monitored item [Unit] input vl Description Remarks
. sighais
signals
CLSD THU/P SW o Indicates [ON/OFF] condition from the
[ON/OFF] O throttle position sensor signal.
Indicates [ON/OFF] condition of the
AIR COND SIG O O air conditioner switch as determined
[CN/OFF] ) - ;
by the air conditioner signal.
P/N POSI SW O O Indicates [ON/QFF] condition from the
[ON/OFF] park/neutral position switch signal.
[ON/OFF] condition of the power
PW/ST SIGNAL A o steering oil pressure switch deter-
[ON/OFF) mined by the power steering oil pres-
sure signal is indicated.
AMB TEMP SW O O Indicates [ON/QFF] condition from the
[ON/OFF] ambient air temperature switch signal.
{GNITION SW O Indicates [ON/OFF] condition from
[ON/OFF] ignition switch.
INJ PULSE-B2 [msec] O Indicates the actual fuel injection . Wh s ;
: i en the engine is stopped, a cerlain
puise width compensated by ECM computed vaﬁje is indiczit)ed.
INJ PULSE-B1 [msec] according te the input signals.
“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 L d rtain
IGN TIMING [BTDC] O by ECM according to the input sig- | * WW1" the engine is stoppec, & &2
: nals. )
Indicates the IACV-AAC valve control
IACV-AAC/V [%] O value computed by ECM according to

the input signals.

PURG VOL C/V [%]

indicates the EVAP canister purge
volume control solenoid valve control
value computed by the ECM accord-
ing to the input signals.

The opening becomes larger as the
value increases.

A/F ALPHA-B2 [%)

A/F ALPHA-B1 [%]

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-fuel ratio learning contral.

EVAP SYS PRES [V]

The signal voltage of EVAP contrel
system pressure sensor is displayed.

AIR COND RLY
[ON/OFF]

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

FUEL PUMP RLY
[ON/OFF]

Indicates the fuel pump relay control
condition determined by 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

The control condition of the EGRG-

solenoid valve (determined by ECM
EGRC SOL/WV according to the input signal) is indi-
[ONfOFF] cated.

ON ... EGR is operational

OFF ... EGR aperation is cut-off

The control condition of the EVAP

canister vent control valve (deter-
VENT CONT/V mined by ECM according to the input
[ON/OFF] signal) is indicated.

ON ... Closed

OFF ... Open
F(;‘N%F*;TR'W Indicates [ON/OFF) condition of front
L ] heated oxygen sensor heater deter-
FR O2 MTR-B2 mined by ECM according to the input
[ON',‘OFF] Slgnals.
ROR %ZFHTR-B1 Indicates [ON/OFF] condition of rear
[ON/OFF} heated oxygen sensor heater deter-
RR 02 HTR-B2 mined by ECM according to the input
[ON,”OFF] Slgnals‘

VC/V BYPASS/V
{ON/OFF]

* The control condition of the vacuum

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

ON ... Open

OFF ... Closed

CALLD VALUE [%]

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

ABSOL TH-F/S %]

“Absolute throttle position sensor” indi-
cates the throttle opening computed
by ECM accerding to 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 volt-
age of the mass airflow sensor.

MAP/BARO SW/V
[MAP/BARQ]

The centrol condition of the MAP/
BARO switch solenoid valve {deter-
mined by ECM according to the input
signal} is indicated.

MAP ... Intake manifold absolute pres-
sure

BARQ ... Ambient barometric pressure

ABSOL PRES/SE {V]

The signal voltage of the absolute
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.

® Only “#” is displayed If item is unable
to be measured.

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

® Figures with “#"s are temporary ones.

EC-73

BA

Bl

LG

AT

TR

PD

AX

SU

BR

RS

BT

A

SGC

EL

X

247



248

CONSULT (Cont'd)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

NOTE:

e Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
» Regarding R50 model, “-B1” indicatas right bank and “-B2” indicates lefl bank.

ACTIVE TEST MODE

NOECOG33807

TEST ITEM CONDITION JUDGEMENT CHECK ITEM {REMEDY)
e FEngine: Return to the original
nnector
FUEL INJEC- trouble condition If trouble symptom disappears, ses * Harnfzs_s and co
TION e Change the amount of fuel injec- | CHECK ITEM. : Ef:r']t”;fggzas oxygen sensor
fion using CONSULT. Y
® Engine: After warming up, idle
IACV-AACH - gf engirt\ﬁ. IACV-AAC val Engine speed changes according ® Harness and connector
OPENING ange e IALV-AAL VAVE 14 the opening percent. o IACV-AAC valve
opening percent using CON-
SULT.
® Engine: Return to the original ¢ Harness and connector
ENG COOLANT trouble condition If trouble symptom disappears, see | e Engine coolant temperature sen-
TEMP ¢ Change the engine coolant tem- | CHECK ITEM. sor
perature using CONSULT. e Fuel injectors
& Engine: Return to the original
trouble condition .
IGNITION TIM- e Timing light: Set If trouble symptom disappears, see e Adjust initial ignition timing
ING ST ) CHECK ITEM.
# Retard the ignition timing using
CONSULT.
¢ Engine: After warming up, idle e Harness and connector
the engine. o Compression
POWER BAL- e A/C switch “OFF” Engine runs rougah or dies e Injectors
ANCE ® Shift lever “N” 9 ¢ ' ® Power transistor
e Cut off each injector signai one * Spark plugs
at a time using CONSULT. & |gnition coils
® [gnition switch: ON
FUEL PUMP (Engine stopped) PR Fuel pump relay makes the operat- | @ Harness and connector
RELAY ¢ Tum the fuel pump relay “ON ing sound e Fuel pump relay
and “OFF” using CONSULT and )
listen to operating sound.
® [gnition switch: ON
EGRC SOLE- (Engine stopped) P Solenoid valve makes an operating | # Harness and connector
NOID VALVE | ® Jum solenoid vaive "ON"and | o\ g e Solenoid valve
“OFF" with the CONSULT and )
listen io operating sound.
SELF-LEARNING | @ In this test, the coefficient of self-learning control mixture ratio returns te the original coefficient by touching
CONT “CLEAR” on the screen.
e Engine: Affer warming up, run
engine at 1,500 rpm.
PURG VOL ® Change the EVAP canister purge | Engine speed changes according ¢ Harness and connector
CONTN volume control solenoid valve to the opening percent. e Solencid valve
opening percent using CON-
SULT.
TANK F/TEM
SEN /TEMP & Change the tank fuel temperature using CONSULT.
# [gnition switch: ON
VENT . %.E:g';gles:?ged)l “ON” and Solenoid valve makes an operating | ® Harness and connector
CONTROLV ¢ valve an sound. e Solenoid valve

“OFF” with the CONSULT and
listen to cperating sound.
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CONSULT (Cont'd)

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

VC/V BYPASS/Y | e

Ignition switch: ON

(Engine stopped)

Tumn solenoid valve “ON” and
“OFF” with the CONSULT and
listen to operating sound.

Solenoid vaive makes an operating
sound.

Harness and connector
Solenoid valve

Ignition switch; ON
{Engine stopped}

Harness and connector

=Ml

LG

NBECOL33510

MAP/BARO ® Turn the MAP/BARO switch Solencid valve makes an operating | ®
SWHV solensid valve between “MAP” sound. e Solenoid valve
and “BARO” using CONSULT
and listen to operating sound.
DTC CONFIRMATION MODE
SRT STATUS Mode N
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”,
EC-46.
DTC Work Support Mode
NBE(O033G 1007
Test mode Test item Condition Reference page
PURGE FLOW P1447 EC-399
VC CUT/V BP/V P1491 EC-415
FTE.\E":APORAT'VE SYS IpURG vOL CNWV P1444 EC-387
EVAP SML LEAK P0440 EC-292
EVAP SML LEAK P1440 EC-380
FR O2 SEN-B1 P0O131 EC-166
FR O2 SEN-B1 P0132 EC-172
FR O2 SEN-B1 P0133 EC-178
FR 02 SEN-B1 PO130 EC-158
FR O2 SENSCR
FR 02 SEN-B2 P0151 EC-166
FR O2 SEN-BZ2 PD152 Refer to corresponding EC-172
trouble diagnosis for
FR O2 SEN-B2 P0153 DTC. EC-178
FR Q2 SEN-B2 P0150 EC-158
RR 02 SEN-B1 PQ137 EC-200
RR 02 SEN-B1 P0138 EC-208
RR 02 SEN-B1 P0139 EC-216
RR 02 SENSOR
RR Q2 SEN-B2 PQ157 EC-200
RR O2 SEN-B2 P0158 EC-208
RR O2 SEN-B2 P0159 EC-216
EGR SYSTEM PQ400 EC-276
EGR SYSTEM EGRC-BPT/VLV P0402 EC-284
EGR SYSTEM P1402 EC-373
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CONSULT (Contd)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION TEST MODE

NBECORS3S0E

FUNCE%': TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
& [gnition switch: ON
SELF-DIAG {Engine stopped} —
RESULTS & Digplays the results of on board - Objective systern

diagnostic system.

CLOSED THROTTLE
POSI

Ignition switch: ON

(Engine stopped)

Throttle position sensor circuit is
tested when throttle is opened
and closed fully. (*IDLE POSI-
TION" is the test item name for
the vehicles in which idie is
selected by throttle position sen-
50r.}

Harness and connector

Throttle position sensor (Closed
throttle position)

Throttle position sensor (Closed
throttle position} adjustment
Throtte linkage

Verify operation in DATA MONI-
TOR mode.

THROTTLE POS!
SEN CKT

ignition switch; ON

{Engine stopped}

Throtile position sensor circuit is
tested when throttle is opened
and closed fully.

Harness and connector
Throttle position sensor
Throttle position sensor adjust-
ment

Throttle linkage

Verify operation in DATA MONi-
TOR mode.

PARK/NEUT POSI
SW CKT

lgnition switch: ON

(Engine stopped)

Inhibitor switch circuil is tested
when shift lever is manipulated.

Throttle valve: OFF
opened

Throttle valve: ON
closed

Range (Throtile

valve fully

opened — g/l{c;(? than
Throttle valve ’
fully ctosed)

QuT ol N/P posi- OFF
tions

In N/P positions [ON

Harness and connectar
Inhibitor switch

Linkage or Inhibitor switch
adjustment

FUEL PUMP CIRCUIT

Ignition switch: ON

(Engine stepped)

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

There is pressure pulsation on
the fuel feed hose.

Harness and connector
Fuel pump

Fuel pump relay

Fuel filter clogging
Fuel level

EGRC SOL/V CIR-
cuIT*

Ignition switch: ON

(Engine stopped)
EGRC-solenoid valve circuit is
tested by checking solenoid
valve operating noise.

The solencid valve makes an
operating sound every 3 sec-
onds.

® Harness and connector
e EGRC-solenoid valve

START SIGNAL CIR-
cuIT

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

Start signal: OFF — ON

Harness and connector
Ignition switch

PW/ST SIGNAL CIR-
culr

Ignition switch: ON

(Engine running)

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

Locked position |ON

Neutral position | OFF

Harness and connector
Power steering oil pressura
switch

Pewer steering oil pump

VEHICLE SPEED
SEN CKT

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

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

Harness and connector
Vehicle speed sensor
Speedometer
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CONSULT (Cont'd)
FUNCT.II.(E);\:I TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
@l
¢ gfgirngarm‘”g up, idle the e Adjust ignition timing (by moving
A P camshaft position sensor or dis-
GNTING AD [ 9700 U e srekenty | i o rcses e | o i
ing light and checking whether it ¢ gzgs:;erOSltlon sensor drive
agrees with specifications. EM
# [NJECTION SYSTEM (injector,
fuel pressure regulator, harness
or connector) LG
e Aijr-fuel ratio feedback circuit ¢ :J%:glg:ngﬁsfti:!?gigiaagz”plug,
{injection system, ignition ‘ harness o bonn,ector) !
MIXTURE RATIO system, vacuum gystem, etc.) is | Front heated oxygen sensor e VACUUM SYSTEM (intake air
TEST tested by examining the front COUNT: More than 5 times loaks)
heated oxygen sensor output at | during 10 seconds e Front heated oxygen sensor cir-
2,000 rpm under non-loaded i ¥g Fe
state. & Front heated oxygen sensor
operation AT

e Fuel pressure high or low
¢ Mass air flow sensor

o After warming up, idle the TE
qulne. . . e Injsctor circuit (Injector, harmess
e Injector operation of sach cylin-
der is stopped one after another, | Difference in engine speed is or connectory i B
and resultant change in engine ’ reater than 25 rpm before @ fgnition circuit (Spark plug, igni- P10
POWER BALANCE L ang g g =0 1P - tion coil with power transistor
rotation is examined to evaluate |and after cutting off the injec-
N . . harness or connector}
combustion of each cylinder. tor of each cylinder. )
g . ® Compression AKX
(This is only displayed for mod- -
. . * Valve timing
els where a sequential muitiport
fuel injection system is used.) sy
¢ Qrf]tei;\évarmmg up, idle the ¢ Harness and connector
ane. Difference in engine speed is | ® IACV-AAC valve BR

o [ACV-AAC vaive system is tested . -
. . . . greater than 150 rpm between | @ Air passage restriction between
IACV-AACHY SYSTEM by detecting change in engine when valve opening is at 80% air inlet and IACV-AAC valve

22:?]%;"?592;:%\2?@(:0;2";00 ,, |and 20%. o IAS (ldle adjusting screw) adjust-
and 80%. ment ST
*: If this function test mode is not available, use the ACTIVE TEST mode.
REAL TIME DIAGNOSIS IN DATA MONITOR MODE RS
(RECORDING VEHICLE DATA) o

CONSULT has two kinds of triggers and they can be selected by BY

touching “SETTING” in “DATA MONITOR” mode.

1} “AUTO TRIG" (Automatic trigger):

e The malfunction will be identified on the CONSULT screen in
real time.
In other words, DTC/1st trip DTC and malfunction item will be sC
displayed at the moment the malfunction is detected by ECM.
DATA MONITOR can be performed continuously until a mal-
function is detected. However, DATA MONITOR cannot con- L
tinue any longer after the malfunction detection.

2) “MANU TRIG” {(Manual trigger):

e DTC/1st trip DTC and malfunction item will not be displayed [DX
automatically on CONSULT screen even though a malfunction

is detected by ECM.
DATA MONITOR can be performed continuously even though

a malfunction is detected.
Use these triggers as follows:
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CONSULT (Cont'd)

1} “AUTO TRIG”

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

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

When you are inspecting the circuit by gently shaking {or 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 TQO PERFORM
EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT".)

2) “MANU TRIG”

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

|l SELECT MONITOR rEM |

|l seT mecompinacono | | [1 seT Recoroma cone |

ECM INPUT SIGNALS
I MAIN SIGNALS |

TNCREENN | vanu tric | [ avto TR |IRURTRGTS

I SELECTION FROM MENU

L

|
|
I |
| seTong || START ]

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

I

|

“SETTING”

*AUTO TRIG”
Amalfunction can be
displayed on “DATA
MONITOR" screen
automatically if detected.

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

SEF528Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST)

Generic Scan Tool (GST): Sample

SEF139P

\{;\Data link connector for GST

SEF980R

VTX GENERIC OBD I
PROGRAM CARD

Press [ENTER]

Sample screen” SEF3985)

QED Il FUNCTIGNS

FO: DATALIST

Ft: FREEZE DATA

F2: DTCs

F3: SNAPSHCT

F4: CLEAR DIAG INFQ
F5: 02 TEST RESULTS
F7: ONBOARD TESTS
F8: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen* SEF4165

Generic Scan Tool (GST) —

DESCRIPTION ot conassr
Generic Scan Tool (OBDIt scan tool) complying with SAE J1978
has 7 different functions explained on the next page.

ISO92141 is used as the protocol.
The name “GST” or “Generic Scan Tool” is used in this service

manual.

GST INSPECTION PROCEDURE .
CO034502
1. Turn off ignition switch.
2. Gonnect “GST’ to data link connector for GST. (Data link con-
nector for GST is located under LH dash pane! 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-79
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont'd)

FU NCT I o N NBECO834503

Diagnostic test mode

Function

MODE 1

READINESS TESTS

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

MODE 2

{FREEZE DATA)

This mode gains access to emission-related data value which were stored by ECM
during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-70).]

MODE 3

DTCs

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

MODE 4

CLEAR DIAG INFO

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

e Clear diagnostic trouble codes (MODE 3)

e Clear trouble code for freeze frame data (MODE 1}

o Clear freeze frame data (MODE 2)

¢ Reset status of system monitoring test (MODE 1)

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

MODE &

{ON BOARD TESTS)

This mode accesses the results of on board diégnostic monitoring tests of specific
components/systems that are not continuously manitored.

MODE 7

(ON BOARD TESTS)

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

MODE 8

This mode can close EVAP system in ignitian switch “ON” position (Engine stopped).
When this mode is performed, the following parts can be opened cr closed.
¢ EVAP canister vent control valve open

e Vacuum cut valve bypass valve closed

In the following conditions, this mode cannot function.

e Low ambient temperature

® Low battery voltage

& Engine running

e |gnition switch “OFF”

® Low fuel temperature

e Too much pressure is applied to EVAP system

EC-80



TROUBLE DIAGNOSIS — INTRODUCTION

Introduction

Sensors

% ECM
¢«

Actuators

'S

MEF036D,

SEF233G

SEF234G

WHAT
WHEN
WHERE. ..
HOW

.. Vehicle & engine model
.. Date, Frequencies

.. Road conditicns

.. Operating conditions,

KEY POINTS

Weather conditions,
Symptoms

SEF307L

Introduction
NBEC0035

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-83.

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

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

DIAGNOSTIC WORKSHEET J——

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 gut of fuel, which caused the engine to misfire.

o 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-81
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TROUBLE DIAGNOSIS — INTRODUCTION

introduction (Cont'd)

Worksheet Sample

NBLCCO03550101

Customer name MR/MS

Model & Year VIN

Engine #

Trans. Mileage

Incident Date

Manuf. Date J in Service Date

Fuel and fuel filler cap

[1 vehicle ran out of fuel causing misfire
[1 Fuel filler cap was left off or incorrectly screwed on.

] Inpossible to start ] No combustion {"] Partial combustion
[} Startability "] Partial combustion affected by throttle position
(] Partial combustion NOT affected by throttle position
[[] Passible but hard to start ] Others | ]
O idling [T No fast idle [ Unstable [ High idie ] Low idle
Symptoms [ Others | ]
[T Stumble 1 Surge [ Knock [ Lack of power
[ Driveability [ Intake backfire ] Exhaust backfire
] Others | ]
[] At the time of start 1 While idling
(] Engine stall [ While accelerating [1 While decelerating
[] Just after stopping [] While loading
. _ [ Just after delivery [J Recently
Incident occurrence [] in the morning [1Atnight (] In the daytime

EC-82

Frequency {_] Alf the time [] Under certain conditions [ Sometimes
Weather conditions [J Not affected
Weather [ Fine ("1 Raining {] Snowing (] Others [ ]
Temperature ] Hot [] warm ] Cool [ Coid ] Humid F
[J Cold (] During warm-up [7] After warm-up
Engine conditions Engine speed | | | ' I . | | N
4] 2,000 4,000 6,000 8,000 rpm
Road conditions ] In town [T in suburbs [] Highway (] Off road {(up/down})
[] Not affected
[] At starling [_] White idling [J At racing
o N ] While accelerating ] While cruising
Driving conditions [ While decelerating  [] While turning (RH/LH)
Vehicle speed T TR R RN NS B
0 10 20 30 40 50 60 MPH
Malfunction indicator lamp [] Tumed on [ Not turned on
MTBLOGT 7



TROUBLE DIAGNOSIS — INTRODUCTION

Work Flow
Work Flow o
NBECOO03E
CHECK IN ! &
_ A
CHECK HNCIDENT CONDITIONS.
‘ i e 511 = L
Listen to customer complaints. (Get symptoms.}
Iy
Y u,:l—hﬂ
CHECK DTG AND FREEZE FRAME DATA.
Check and PRINT OUT {write down} (1sf ttip} DTC and Freeze Frame Data (Pre-check). Fasts it 2 erep
on repair order shast. Then clear. Atso check ralated service bullelins for information. “:.@
If DTC is not available even if MIL lights up, check ECM fail-safe. ™1

Symptoms coliscted. No symptoms, except MIL lights up,
or (1st trip) DTC exists at $TEP L
r
---l Verify the symptom by driving in the condition the customer described. }3 STEP #l
MNormal Code (at STEP 1§ Malfunction Code {at STEP i) TR
¥ 3
INCIDENT CONFIRMATION RUU- it
Verify the DTC by perorming the “DTC Confirmation Procedure”. o STEP IV A
g (1
——bl Choose the appropriate action. } STEP V
Malfunction Code (at STEP H or (V) Nermal Code (at both STEP |t and IV) .
L P
[ BASIC INSPECTION |
e v el BYMPTOM BASIS (at STEP | or NI} .
’ll' - /”A\X
l Perform inspections according lo Symplom Matrix Chart. i
S
A 4
I TROUBLE THAGNOSIS FOR DTS PXXXX, j*s S5TEP VI
) 4
[ REPAIR/REPLACE |
- Si
k4
FINAL CHECK
NG| Cenlirm that the incident is gompletely fixed by performing BASIC INSPECTION and DTC {1 STEP Vi B
Contirmation Procedurs {or OVERALL FUNCTION CHECK). Then, erass the unnucessary
{already fixed) (1st trip) DTCs in ECM and TCM {Transmission contrel moduta).
OK Egr*‘w
h
] CHECK OUT |
1u
BEF93 !;f 1&
“t EC-88 "3 If the incident cannot be verified, Refer to “TRGUBLE DIAGNOSIS
*2  |f time data of “SELF-DIAG perform “TROUBLE DIAGNOSIS FOR POWER SUPPLY", EC-108. e
RESULTS” is ather than “0” or FOR INTERMITTENT INCIDENT”, *5 If malfunctioning part cannot be
M1, perferm “TROUBLE DIAG- EC-107. detected, perform “TROUBLE
NOSIS FOR INTERMITEENT *4  If the on board diagnostic system DIAGNOSIS FOR INTERMIT-
INCIDENT", EC-107. cannot be performed, chack main TENT INCIDENT", EC-107.

nower supply and ground circuit.

DX

EC-83
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TROUBLE DIAGNOSIS — INTRODUCTION

Work Flow {Cont'd)
DESCRIPTION FOR WORK FLOW
NBECQO36501
STEP DESCRIPTION

STEP | Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET”, EG-82.

Before confirming the concern, check and write down (print out using CONSULT or GST) the {1st trip) DTC and
the (1st trip) freeze frame data, then erase the DTC and the data. (Refer to EC-55.) The (1st trip} DTC and the
(1st trip) freeze frame data can be used when duplicating the incident at STEP II! & IV.

STEP I If the incident cannat be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.
Study the relationship between the cause, specified by (1st frip) DTC, and the symptom described by the cus-
tomer. (The “Symptom Matrix Chart” will be useful. See EC-89.)

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. Gonnect CON-

STEP 11l SULT to the vehicle in DATA MONITOR (AUTQ TRIG} mode and check real time diagnosis results.

If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-107.
If the malfunction code is detected, skip STEP IV and perform STEP V.

Try to detect the (1st trip) DTC by driving in {or performing) the “DTC Confirmation Procedure”. Gheck and read
the (1st trip) DTC and (1st lrip) freeze frame data by using CONSULT or GST.

During the (1sl trip) DTG verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO

STEP IV TRIG) mode and check real time diagnosis resuits.

If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.
In case the “DTC Confirmation Procedure” is niot available, perform the “Qverall Function Check” instead. The
(1st trip) DTC cannot be displayed by this check, however, this simplified *check” is an effective alternative.
The “NG” result of the “Overall Function Check” is the same as the (1st trip) DTC detection.

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

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

If the normal code is indicated, proceed to the BASIC INSPECTION. (Refer to EC-85.) Then perform inspections
according to the Symptom Matrix Chart. (Reier to EC-89.)

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

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

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

STEP VI SULT. Refer to EC-93, EC-98. o
The “Diagnostic Procedure” in EC section contains a description based on open circuit inspection. A short circuit
inspection is also required for the circuit check in the Diagnostic Procedure. For details, refer to Gl section
{*"HOW TO PERFORM EFFIGIENT DIAGNOSIS FOR AN ELECTRICAL INGIDENT”, “Circuit Inspection”).

Repair or replace the maliunction parts.

If malfunctioning part cannot be detected, perform *TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT™,
EC-107.

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

Perform the “DTC Confirmation Procedure” and confirm the normal code [DTC No. PO000 or 0505] is detected. If

STEP Vil the incident is still detected in the final check, perform STEP Vi by using a different method from the previcus

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

ECM and TCM (Transmission control module). (Refer to EG-55.)

EC-84



TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection

Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;
¢ Headlamp switch is OFF,

e Air conditioner switch is OFF,

e Rear window defogger switch is OFF,

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

NBEC0037

1 INSPECTION START

3 CHECK IGNITION TIMING

1. Check service records for any recent repairs that may indi-
cate a related problem, or the current need for scheduled
maintenance.

. Open engine hood and check the following:

Harness connectors for improper connections
Vacuum hoses for splits, kinks, or improper connections
Wiring for improper connections, pinches, or cuts

® oM

SEF983U

with p |GOTO2Z2
CONSULT
without p GO TOS.
CONSULT

2 CONNECT CONSULT TO THE VEHICLE

Connect “CONSULT” to the data link connector for CONSULT
and select “ENGINE" from the menu. Refer to EC-66.

/

Data link connector
for CONSULT

SEF979R

1. Start engine and warm # up to normal operating tempera-

ture.
2. Stop engine and disconnect throttle position sensor har-

nass connector.
v?s/ N
Y/

Throttle position sensor
harness_connector

§ A

=7 1/

DISCONNECT

3. Start engine.

4. Check ignition timing at idle using a timing light.
Ignition timing: 15°+2° BTDC
~ Timing
light

SEF975R

>~

A

——
—

OK or NG

SEF984U

OK GO TO 4.

1. Adjust ignition timing by turning
distributor.
2. GOTO 4.

NG

4 CHECK BASE IDLE SPEED

Does engine speed fall to the following speed?
700450 rpm (in “N” position)

GO TO 3.

OK or NG
CK p (GOTOS.
NG P | 1. Adjust engine speed by turning icle
speed adjusting screw.
2. GOTOS.
EC-85
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

5 CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION

6 RESET IDLE POSITION MEMORY

() With CONSULT

1. Select “A/T", then “DATA MONITOR™.

2. Select "ENGINE SPEED” and “CLOSED THL/SW™.

3. Read "CLOSED THL/SW” signal under the following condi-
tien:

® Raise engine speed to 2,000 rpm.

« Gradually lower engine speed.

¥ MONITOR  # NOFALL []

THRTL POS SEN 0.5v
ENGINE SPEED 864rpm
CLOSED THL/sW ON

| RECORD

SEF985U
“CLOSED THL/SW” should turn “ON” at 950+150 rpm
with transmission in N position.

With CONSULT

1. Warm up engine to normal operating temperature.

2. Select “CLSD THL/P SW” in “DATA MONITOR {manual trig-

ger)" mode with CONSULT.

. Stop engine.

4. Reconnect throttle position sensor harness connector and
closed throttle position switch harness connector.

5. Turn ignition switch “ON".

. Turn ignition switch “OFF” and wait at (east 5 seconds.

7. Repeat steps 5. and 6. until “CLSD THL/P SW” in “DATA
MONITOR" mode with CONSULT changes to “ON”.

w

[2)]

& Without CONSULT

1. Warm up engine to normal operating temperature and stop.

2. Reconnect throttle position sensor harness connector and
closed throttle position swilch harness connector,

3. Turn ignition switch “ON",

4. Tum ignition switch "OFF” and wait at least 5 seconds.

5. Repeat steps 3. and 4, 20 times.

p |GOTOT.

@ Without CONSULT

1. Disconnect throttle position sensor harness connector and
closed throttle position switch harness connector.

2. Check continuity between closed throttle position switch
terminals 4 and 5 under the following condition.

¢ Rajse engine speed to 2,000 rpm.

# Gradually lower engine speed.
Continuity should exist {Closed throttle position switch
closed) at 950+150 rpm with transmission in N position.

AEIDE

Throttle position @:E-@

switch connector

[Q]

SEFS86U
OK or NG

7 CHECK TARGET IDLE SPEED

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

750150 rpm (in “N” position)

Without CONSULT
Check idle speed.
750150 rpm (in “N” position)

OK or NG
OK p |GOTOSB.
NG p | Adjust idie speed. Refer to EC-35.

8 ERASE UNNECESSARY DTC

OK P | 1. Reconneact throtlle position sensor
harness connector and closed
throttle position switch harness
connector.

2. GOTO7.

After this inspection, unnecessary DTC No. might be dis-
played.

Erase the stored memory in ECM and TCM (Transmissicn
control module).

Refer to “HOW TO ERASE EMISSION-RELATED DIAGNOS-
TIC INFORMATION", EC-55 and "HOW TO ERASE DTC” in
AT section.

NG P | t. Adjust continuity signal by rotating
throttle position sensor body.
2. GOTOG.

p |INSPECTICN END

EC-86




TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

DTC Inspection Priority Chart

DTC Inspection Priority Chart N

If some DTCs are displayed at the same time, perform inspections one by one based on the following prior- @
ity chart. :

Priority Detected items (DTC)

WA

P0100 Mass air flow sensor (0102)

P0110 Intake air temperature sensor (0401)

PO115 PO125 Engine coolant temperature sensor (0103) (0208) EM
P0120 Throttle position sensor (0403)

P0180 Tank fuel temperature sensor (0402)

P0325 Knock sensor (0304)

P0335 P1336 Crankshaft position sensor (OBD) (0802) {0905) LG
P0340 Camshaft position sensor (0101)

PO500 Vehicle speed sensor (0104)

POB00 A/T communication line EC
P0605 ECM (0301)

P1320 Ignition signal (0201}
P1400 EGRC-solenoid valve (1005} EE
P1605 A/T diagnosis communication line (0804)

P1708 Park/Neutral position switch (1003)

1

P0105 Absoiute pressure sensor (0803)

P0130-P0134, PO150-PO154 Front heated oxygen sensor (0413-0415) (0503) (0509), (0303) (0409-0412)

P0135 P0155 Front heated oxygen sensor heater (0901) (1001)

P0137-P0140, PO157-P0160 Rear heated oxygen sensor {0510-0512) (0707), (0313-0315) (0708) TP
P0141 P0O161 Rear heated oxygen sensor heater (0802) (1002)

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

P0446 P1446 P1448 EVAP canister vent control valve (0903) (0215) {0309) Po
P0450 EVAP contro! system pressure sensor (0704)

PO510 Closed throttle position switch (0203}

PO705-PO755 P1705 P1760 A/T relatad sensors, solenoid valves and switches (1101-1208} AX
P1105 MAR/BARC switch solenoid valve (1302)

P1401 EGR temperature sensor (0305}

P1490 P1491 Vacuum cut valve bypass valve (0801) (0311) sU
P1447 EVAP control system purge flow monitoring (0111)

P0O172 PO171 PO175 P0174 Fuel injection system function {0114} (G115) (0209) (0210}

P0O306 - PO300 Misfire {0603 - 0701) BE
P0400 P1402 EGR function {0302) (0514)

P0402 EGRC-BPT valve function {0306)

P0420 P0430 Three way catalyst function (0702) (0703) §T
P0440 P1440 EVAP control system {SMALL LEAK) (0705) (0213)

P0O505 IACV-AAC valve (0205)

P0731-P(734 PO744 AT function {1103 - 1106) (1107) RS
P1148 P1168 Closed loop control (0307) {0308)

IBX

EC-87
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Fail-safe _Chaﬁ

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.

=NEECO039

DTC No.
CONSULT Detected items Engine operating condition in fail-safe mode
ECM™
GST
PO100 0102 Mass air flow sensor Engine speed will not rise more than 2,400 rpm due to the fuel cut.
circuit
PO115 0103 Engine coolant tempera- | Engine coolant temperature will be determined by ECM based on the time
ture sensor circuit after lurning 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
turned ON or Start 40°C (104°F)
More than approx. 4 minutes . "
after ignition ON or Start 80°C (176°F)
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time)
P0120 0403 Throttle position sensor | Throttle position will be determined based on the injected fuel amount and
circuit the engine speed.
Thereiore, acceleration will be poor.
Condition Driving condition
When engine is idling Normal
When accelerating Poor acceleration
Unable to | Unable to | ECM ECM fail-safe activating condition
access access The computing function of the ECM was judged to be maliuncticning.
ECCS Diagnostic When the fail-safe system activates {i.e., if the ECM detects a malfunction
Test Mode condition in the CPU of ECM}, the MIL on the instrument panel lights to
1l warn the driver.
However it is not possible to access ECCS and DTG cannot be confirmed.
Engine control with fail-safe
When ECM fail-safe is operating, fuel injection, ignition timing, fuei pump
operation, and IACV-AAC valve operation are controlled under certain limita-
tions.
ECM fail-safe operation
Engine speed Engine speed will not rise more than
9 P 3,000 rpm
Fuel injection Simuttaneous muitiport fuel injection system
Ignition timing Ignition timing is fixed at the preset valve
Fuel pump relay is “ON” when engine is
Fuel pump running and “OFF” when engine stalls
IACV-AAC valve Full open
Replace ECM, if ECM fail-safe condition is confirmed.

*1: In Diagnostic Test Made I (Self-diagnostic results)

EC-88
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Symptom Matrix Chart

NEBECHO40

Symptom Matrix Chart
SYSTEM — BASIC ENGINE CONTROL SYSTEM

nescavasor (G

SYMPTOM
T
z 5 A
— T
= 2
T s i _
o b T z w
Q Q o E|lg|lz|9 =
< elz18 il o =
,_ '5 o2 Hiae|=2|als
o 2| E| = 82|22 (a LG
= glz|o ] o| | 2| 3| w |Reference
0 2| e @Yy E Fle |8 3 2 |page
o g |lw|=[a Z2 |2 | W 2
E clo|E|Z|{3|8|E8|5|a|S|2 EC
TR % = Z|ZT|E|R ElIZ|al=
= < = o) O — w i 2] i
2 Elg|elelmia|le|E(El|¥(Y¥|°
o2 |EglE || 2212|2855z F'g
z|lw | k& cle|lzx Z|T| 9| a5
12 |E|Z C|8 |2 || |w|W
Fles | x| x =
x| g o0 |p|R|5|0o|R|lo]e l:
< | Z | W | o =Z=]|0O Jd] = x| x| <
I|{h|T|{v|3|F|c|C|a|d|d|d|a AT
Warranty symptom code AATAB|ACIAD | AE | AF | AG| AH | AJ | AK | AL | AM ] HA
Fuel Fuel pump circuit 3 1 [EC-439 TE
1 1 213 2 2 3
Injector circuit EC-429
Fuel pressure regulator system EC-32 PD
Evaporative emission system 4|l 4alalas 4 4 4 3 3 4 EC-24 -
- e . i . A
Air Positive crankcase ventilaticn ’ EC-30 a
system
Incorrect idle speed adjustment | 3 3 1 1 1 1 1 EC-35 S\
IACV-AAC valve circuit 1 2 2 1 |EC-323
- ; i 2 313 3 2] 2 3
IAFJV FICD solenoid valve cir P 3 3 EC-449 BR
cuit
Ignition Incorrect ignition timing adjust- 3 3 1 1 1 1 1 1 EC-35 8T
ment
lgnition circuit 1 1 2 2 2 2 2 EC-350
2
EGR EGRC-sclenoid valve circuit 2 313 3 EC-362 RS
EGR system EC-2786,
4 4 4 4 4 4 4 3 3 4 373
Main power supply and ground circuit 1 1 EC-108
2 13| 3 3 3|2 3 1
Air conditioner circuit 2 3 2 HA section A
1 - B: The numbers refer to the checking order.
{continued on next page) 5C
EL
HoX
EC-89
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Symptom Matrix Chart (Cont’d)

SYSTEM — ECCS SYSTEM
NBECO00S62
SYMPTOM
T
z o
= T
z Q
T s L
o 1% 5 El8|l=|a
w DN = 10 Tlalg 3
- <19|¢Q e =2le|5
o = a|l= (2|2
= G| 2|0 O] ol E | Z| 3 | w [Reference
0 z(0|o|uylZ Flae|8|Z |2 |page
s clhiSlalElz|z|L|al812
= 12| 5|z |32|Q|5|=|L|a|a
Tl 2| 2T |E|R £|/215| =2
<|lJ|@2 512|185 | < |& T NS
Sl2{Z|l0l a4 %% 1
W piat & _ & o = w e 0
w|lCc|Z b (o | @ | ==
@] v w I = = o w = = >
2l5|a|S|5(5(2(2|3|E|8 |8 E
<L Q (G} =
u o . >
flal|B (3| z|8le|lald|nln]|d
Warranty symptom code AA|AB|AC |AD | AE | AF |AG| AH! AJ | AK | AL | AM| HA
ECCS Camshaft position sensor circuit 2 2 EC-269
1
Mass air flow sensor circuit 1 5 5 2 EC-115
F.ron? heated oxygen sensor EC-158
circuit 3 2
Engine coolant temperature EC-138,
sensor circuit 1 2 3 3 3 2 3 153
Throttle position sensor circuit 1 2 2 2 2 EC-143
Incorract throttle position sensor ~
adjustrent 3 1 1 1 1 1 1 1 EC-85
Vehicle speed sensor circuit 2 EC-319
Knock sensor circuit 3 3 3 EC-260
3
ECM 2] 2 3 3| 2|2 1 EC-337, 88
Start signal circuit 1 EC-435
quk/Neutral.posﬂ;on switch cir- 3 3 3 EC-425
cuit
b 3|2
ower steering oil pressure
switch circuit 2 EC-445

1 - 6: The numbers refer to the checking order.
{continued on next page)
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Matrix Chart (Cont'd)
SYSTEM— ENGINE MECHANICAL & OTHER N

SYMPTOM Gl
T
z ©
— T
% = w MA
. = é o = i
o
ol 9] |3 E12]z|¢
n 7 W | E{Q| < EM
- = z e w ] o e I
= 51|¢ 2 a2
o | E alZ2 |32
s =l I S S o W | Z | 2| u |Reference
P GiZ2|Q O|F 2o : LG
i |00 |w|2 Filoe Q]| 2|2 |section
[y o [ 0 =) o S o i 3 a
|42 2| T |R Z|2(5|%
|lJ|2|&s|2|o|lgl=!lk |0 |5 EC
Bl 218|928l |Piw|w
W= ad | foa) = a
w|O|Z Wl =z|lpgl|l=<|=|=2
o) ElE¥lwe Il Z)|> w e
z |l wlkE al| T brd 7 I T R '
= = <L 4 C = 0] = I %2} 7] w
gl |lE|lF ||+ |9@ |22 |xiw]|uw FE
c|lo|lagl|lc|{S|5|2|2|8(u|ec|elE
< | Z | W o 5 =21 O a o = X | X <L
T 1Y x 7] T w | = W C w L s}
Warranty symptom code AA | AB| AC| AD| AE | AF |AG | AH | AJ | AK | AL | AM | HA AT
Fuel Fuel tank FE section
5 e _
Fuel piping 5 5|5 5 | 4 5 T
Vapor lock 5
Valve deposit PD
Poor fuel (Heavy weight 5 5 s & 5 4 5
gasoline, Low octane) _ AN
Air Air duct
Air cleaner SU
Air leakage from air duct
{Mass air flow sensor — throttle 5
body) 5 5 5 51 4 5 . BR
Throttle body, Throttie wire 5 5 4 FE section
Air leakage from intake 5 — ST
manifold/Collector/Gasket
Cranking | Battery RS
1 1 1 1 1 1 1 _
Alternator circuit EL section
. 1
Starter circuit BT
Inhibitor switch AT section
Drive plate 6 EM section A
1 - 8: The numbers refer to the checking order.
(continued on next page) §C
EL
DX
EC-91
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptormn Matrix Chart (Cont'd)

SYMPTOM

Reference
section

HARD/NC START/RESTART (EXCP. HA)
HESITATION/SURGING/FLAT SPOT
SPARK KNOCK/DETONATION

LACK OF POWER/POOR ACCELERATION
HIGH IDLE/LOW |IDLE

ROUGH IDLE/HUNTING

IDLING VIBRATION

SLOW/NOC RETURN TO IDLE
OVERHEATS/WATER TEMPERATURE HIGH
EXCESSIVE FUEL CONSUMPTION
EXCESSIVE OIL CONSUMPTION
BATTERY DEAD (UNDER GHARGE)

ENGINE STALL

pd
T
x>
w
s
o
p
o
hos
m
pol
M
>
o
>
T
p=3
2
o
=
>
-
=
=
XT
p

Warranty symptom code

Engine Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

Connecting rod

Bearing EM section

Crankshaft

Valve Timing belt

mecha-
nism Camshaft 6

Intake valve B 6 6 6 6 6

Exhaust valve

Hydraulic lash adjuster

Exhaust | Exhaust manifoldTube/Mufiler/
Gasket 6|1 6|66 8 6 | 6 6 FE section

Three way catalyst

MA, EM,

Lubrica- | Oil pan/Qil strainer/Oil pump/Cil
LC section

tion filter/Qil gallery 6l sl 66| s 6| 6 6 | 2

Oil leve! {Low)/Filthy oil MA section

Cooling | Radiator/Hose/Radiator filler
cap

Thermostat 5 5

LC section

Water pump

Water gallery

Cooling fan _ 5

Coolant level (low)/ ' MA section
Contaminated coolant

1 - 6: The numbers refer to the checking order.

EC-92
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

CONSULT Reference Value in Data Monitor Mode

CONSULT Reference Value in Data Monitor
Mode

NBECoG41

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

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

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

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

MONITOR ITEM

CONDITION

SPECIFICATION

Tachometer: Connect

Almost the same speed as the

CMPS-RPM (REF) (e \Ijlallj'ﬂeengme and compare tachometer indication with the CONSULT CONSULT value.
e Engine: After warming up Idle 1.0-17V
MAS AIR/FL SE ] A|rloondrtione,r, switch: “OFF
o Shift lever: “N
& No-load 2,500 rpm 1.7 -2.3Vv
COOLAN TEMP/S | @ Engine: After warming up More than 70°C (158°F)

FR 02 SEN-B2
FR 02 SEN-B1

FR O2 MNTR-B2
FR O2 MNTR-B1

Engine: After warming up

Maintaining engine speed at 2,000
rpm

0 - 0.3V «— Approx. 0.6 -
1.0V

LEAN «— RICH
Changes more than 5 times
during 10 seccnds.

RR O2 SEN-B1
RR O2 SEN-B2

RR O2 MNTR-B1
RR O2 MNTR-B2

Engine: After warming up

Maintaining engine speed at 2,000
rpm

Q- 0.3V «— Approx. 0.6 -
1.0V

LEAN «—— RICH

VHCL SPEED SE

Turn drive wheels and compare speedometer indication with the GON-

Almost the same speed as the
CONSULT value

SULT value
BATTERY VOLT ® ignition switch: ON {Engine stopped) 11 - 14V
¢ Engine: After warming up Throttle valve: fully closed 0.3-07V
THRTL POS SEN | e ignition switch: ON
(Engine stopped) Throttie valve: fully opened Approx. 4.0V

EGR TEMP SEN

Engine: After warming up

Less than 4.5V

OFF - ON > OFF

START SIGNAL & Ignition switch: ON — START — ON
e Engine: After warming up Throttle valve: Idle position ON
CLSD THL/P SW ® Ignition switch: ON
{Engine stopped) Throttle valve: Slightly open OFF
£ ‘ Air conditioner switch: “OFF" OFF
® Engine: After warming up, idle
AIR COND SIG the engine Air conditioner switch: “ON" ON
(Compressor operates.)
Shift lever: “P” or “N” ON
P/N POSI sW ¢ |gnition switch: ON
Except above QFF
_ _ ' Steering whesl in neutral position OFF
PW/ST SIGNAL L] Englne:.Alter warming up, idle {forward direction)
the engine
The steering wheel is turned ON

EC-93

MIA
Bl
LG
FE
AT

TF

SU

BR

RS

@
=

[HA
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

MONITCR ITEM CONDITION SPECIFICATION
& 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 * [gnition switch: ON — OFF — ON ON — OFF — ON
® Engine: After warming up Idle 2.4 -32 msec
INJ PULSE-B2 & Air conditioner switch: “CFF”
INJ PULSE-BA1 e Shift lever: “N”
® No-ioad 2,000 rpm 1.9 - 2.8 msec
Idle 1.0 - 1.6 msec
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec
Idle 10° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
Idle 10 - 20%
IACV-AACH ditto
2,000 rpm —
Idle 0 %
PURG VOL C/V ditto
2,000 rpm —
gi ﬁ::g:ﬁ:gf ¢ Engine: After warming up 'I‘\;:ntarnmg engine speed at 2,000 54 - 155%
EVAP SYS PRES | e Ignition switch: ON Approx. 3.4V
AIR COND RLY # Air conditioner switch: OFF — ON OFF — ON
& |gnition switch is turned to ON (Operates for & seconds)
ON
FUEL PUMP RLY |* Engine running and cranking
Except as shown above OFF
e Engine: After warming up idle OFF
® Ajr conditioner switch: “OFF”
EGRC sOLV ® Shift lever: “N" Engine speed: Revving from idle up |
# No-load to 3,000 rpm quickly
VENT CONT/NV & Ignition switch: ON OFF
FR O2 HTR-B1 ® Engine speed: idle ON
FR 02 HTR-B2 ¢ Engine speed: Above 3,200 rpm OFF
AR O2 HTR-B1 ® Engine speed: Idle ON
RR O2 HTR-B2 ¢ Engine speed: Above 3,200 rpm OFF
VC/ BYPASS/V Ignition switch; ON OFF
¢ Engine: After warming up Idle ' 18.5 - 26.0%
CALLD VALUE * Ajr conditioner switch: “QFF”
e Shift lever: *N” o
® No-load 2,500 rpm 18.0-21 0/0
e Engine: After warming up Throtile valve: fully closed 0.0%
ABSOL TH-P/S ® Ignition switch: ON )
{Engine stopped}) Throttle valve: fully opened Approx. 80%
¢ Engine: After warming up Idle 3.3 - 4.8 g-nvs
MASS AIRFLOW e Air conditioner switch: “OFF”
e Shift lever: “N”
e No-load 2,500 rpm 12.0-14.9 gm/s
EC-94
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

MONITOR ITEM CONDITION SPECIFICATION
e |gnition switch: ON (Engine siopped) MAP @ﬂ
MAP/BARO SW/V . For 5 seconds aiter starting engine BARO
® Engine speed: Idle More than 5 seconds after starting MAP A
engine
® |gnition switch: ON (Engine stopped) Approx. 1.3V EM
ABSOL PRES/SE For 5 seconds after starting engine Approx. 4.4V
Engi d: Idi ;
¢ Engine speed: ldie More than 5 seconds after starting | - 4 ay LG
engine
Major Sensor Reference Graph in Data Monitor
MOde NBECO042
The following are the major sensor reference graphs in “DATA MONITOR” mode. FE
{Select “HI SPEED” in “DATA MONITOR” with CONSULT.) '
THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW oo

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 TR

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

CLSD THL/P SW -00"09  ABSOL THeP/S -00°09 THRTL POS SEN -00"09
10:22 +02"69  10:22 % +02"69 10:22 xQ. 1V +02"69 Ep)
OFF ON 0 25 50 75 100 0 13 26 8 5
i {” ... "o
Release N B AX
sU
Full } |
Depress l i
i
!r D,
I i serosse| BR

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR 02 SEN-B1, FR 02 SEN-B1, INJ ST
PULSE-B1 N
Below is the data for “CMPS-RPM (REF)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR O2 SEN-B1”, “FR 02
SEN-B1” and “INJ PULSE-B1” when revving engine quickly up to 4,800 rpm under no load after warming up g%

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

EC-95
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

CMPS=RPM (REF} -00"06

-00"D6

MAS AIR/FL SE

09:25

x100rpm +04"67

32

09:25

+04"67

x0.1V

<+
©

48

16

51

38

26

13

S TITe

Y bk 1 BTN el bR A a e

+« “‘CMPS*RPM (REF)" should increase gradually
while depressing the accelerator pedal and
should decrease gradually after releasing

the pedal without any intermittent drop or rise.

* “MAS AIR/FL. BE” should increasa when
depressing the accelerator pedal and should
decrease at the moment "THRTL POS SEN” is
closed {accelerator pedal is released}.

SEF9350QA

EC-96




TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Major Sensor Reference Graph irt Data quitor Mode (Cont'd)

-00'06
+04"67

THRTL POS SEN

-00"06
+04"67

-00'06 RR 02 SEN-B1

FR O2 SEN-B1

09:26

-0C"06

INJ PULSE-BT

09:25

x0.1V

09:25

+04"67 x0.01V +04'67  09:25 x0.01V
128

MSEC
10

51

a8

28

13

256

192

128

64

256

192

64

20

15

decrease while releasing it

«“THRTL POS SEN" should increase while
depressing the accelerator pedal and should

WA

EM

LG

A
FE
AT
, T
e ‘AR 02 SEN-B1” may increase immediately after
depressing the accelerator pedel and may
decrease after releasing the pedal. PD
e AX
BR
------- - *FR 02 SEN-B?" may increase immediately after ST
depressing the accelerator pedel and may
o : decrease after releasing the pedal.
A
BT
GIA
«‘|NJ PULSE-B1” should increase when deprassing
the accelerator pedal and should decrease EL
~when the pedal is released.
Y DX

EC-97

SEF836Q
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value

View with mstrument lower cover

Lower steering
column cover

SEF981R,

ECM harness protector
AEC913

zThin wire \
Tester probe

MEC4868

ECM Terminals and Reference Value

NBECO043

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

& Remove instrument lower cover.

2. Remove ECM harness protector.

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

® 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

EC0043502

1011102{103[104| |105/106(107|108
100 110( 111 112] |113]114[115]118
N7H118[119{120( 121]122[123(124

o,

| 48]49]50]51]52]53]88] 691 70[ 71] 7
[54]5556] 57] 58] 73] 741 75 76|
43} “Tsels0]61[62]63] f77|7a|79I

~a

[4a]45]46]47] [64[e5[ee] [e7] i

SEF533P

ECM INSPECTION TABLE

Specification data are reference values and are measured between
each terminal and 32 (ECCS ground).

NBECOO43503

EC-98



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Conf'd)

TER- | \wiRe
MINAL COLOR ITEM CONDITION DATA (DC Voltage) Gl
NO.
MIA
[Engine is running]
e |dle speed ElV
SEFg8aU LG
1 W/B Ignition signal
1.1-1.5V
M EC
[Engine is running] 2 MMMMM_{]MM ]
e Engine speed is 2,000 rpm ¢ S FE
B0 e ]
_ SEF983U AT
Approximately 12V
M ol [
{Engine is running] 20/ -
* Warm-up condition of ¥ VI EpD
® |dle speed
R0 e
SEFg90U AX
2 WIG lgnition check
[Engine is running] MW T o
e Engine speed is 2,000 rpm ¢ A BR
DL
[ 20 ms:
SEFRY ST
Approximately 2V
RS
[Engine is running]
® Warm-up condition Br
# |dle speed
— A
SEF9E2U AR
3 w Tachometer
SG
[Engine is running] &l
® Engine speed is 2,000 rpm o e
[
20 ms: T
B — DX
SEF393U

EC-99
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- | wiRre
MINAL ITEM CONDITION DATA (DC Voltage}
COLOR
NO.
[Engine is running]
[ignition switch “OFF”] 0-15v
e For a few seconds after turning ignition switch ’
ECCS relay (Seli-shut- “OFF”
4 L/B off)
[Ignition switch “OFF”]
& A few seconds passed after turning ignition switch 3?1?:54'?)' VOLTAGE
“OFF”
BATTERY VOLTAGE
(11 - 14V)
(V) oo
40 ...... s
IEngine is running] 1| R R R R
¢ ldle speed of
.-"“—"-50 el
EVAP canister purge SEF994U
5 LG/B |volume control sole-
noid valve BATTERY VOLTAGE
{11 - 14V}
M
40...:...:.4.....,..~,...,...,..
[Engine is running] 200 k-0
& Engine speed is 2,000 rppm (1] R R L SR Y
-——-"" o
(80 ms;
SEF995U
. [Ignition switch “CN"]
7 Y/G AT check signal [Engine is running] 0-3.0v
[Engine is running]
¢ |dle speed oV
& Ambient air temperature is above 23.5°C (74°F)
® Air conditioner is operating
[Engine is running]
9 G/OR Ambient air tempera- { e idle speed BATTERY VOLTAGE
ture switch & Ambient air temperature is below 23.5°C (74°F) (11 - 14V)
® Ajr conditioner is operating
[Engine is running]
¢ |dle speed .
& Ambient air temperature is below 23.5°C (74°F) Approximately 5V
& Ajr conditioner is not operating
[Engine is running] .
10 B ECGS ground e idie speed Engine ground
[lgnition switch “ON"]
* For 5 seconds after turning ignition switch “ON” 0-1v
[Engine is running]
11 R/L Fuel pump relay
[lgnition switch “ON"]
* Mare than 5 seconds after turning ignition switch ﬁ?ﬁﬂ?}; VOLTAGE
uON,I
[Engine is running] 0-1v
® Both A/C switch and blower switch are “ON™*
12 |G/R Air conditioner relay

[Engine is running]
® AJC switch is “OFF”

BATTERY VOLTAGE
(11 - 14v)

EC-100



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER | wiRe
MINAL ITEM CONDITION DATA (DC Voltage}
NO COLOR .
[lgnitien switch “ON”] 0-1V
18 OR Malfunction indicator
lamp [Engine is running] BATTERY VOLTAGE
# [dle speed (11 - 14V)
[Engine is running} .
19 B ECCS ground e Idie speed Engine ground
[Ignition switch “ON”] Approximately 0V
20 B Start signal
[Ignition switch “START”] :31?-[?:5 R;'; VOLTAGE
[Engine is running]
e Both A/C switch and blower switch are "ON” (Com- | Approximately 0V
21 |BW | Air conditioner switch pressor operates)”
[Engine is running] .
e A/C switch is "OFF” Approximately 5V
[Ignition switch “ON"] .
& Gear position is “N” or “P” Approximately OV
22 L/B Inhibitor switch
[ignition switch “ON"] .
e Except the above gear position | Approximately 5V
[ignition switch “ON”]
- » Warm-up condition 0.3-07V
o3 |w Throttle position sen- | e Accelerator pedal fully released
sor
[ignition switch “ON"] .
® Accelerator pedal {ully depressed Approximately 4V
[ignition switch “OFF”] ov
24 B/W Ignition switch
o PR BATTERY VOLTAGE
[Ignition switch “ON™] (11 - 14V)
[Engine is running] .
25 B ECCS ground e Idle speed Engine ground
[Ignition switch “ON"]
26 [PUMW | AT signal No. 1 [Engine is running] 6 -8V
¢ |dle speed
['gnition switch “ON"]
27 P/B AJST signal No, 2 [Engine is running] 6 -8V
¢ |dle speed
[Ignition switch “ON"] BATTERY VOLTAGE
B _ ¢ Warm-up condition 11 - 14v)
Throttle position switch | @ Accelerator pedal fully released (
28 |OR/W -
(Closed positicn)
[Ignition switch “ON”] .
® Accelerator pedal depressed Approximately OV
2-3v
My T
[Engine is running] 150' R
29 |WIL Vehicle speed sensor ® Lift up the vehicle. of :

# In tst gear position
® Vehicle speed is 40 km/h

SEF996U

EC-101

A

EM

/-

AT

TF

PD

BR

SU

RS

BT

[IA
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NQ.
[Engine is running} Engine ground
32 |B ECCS ground 9 9 (Probe this terminal with {-)
e |dle speed i
tester probe when measuring}
35 P A/T signal No. 3 [Ignition switch “ON™] ov
- [Ignition switch "ON"]
Throttle position sen- | « Warm-up condition Approximately 0.4V
37 |p sor signal to TCM s Accelerator pedal fully released
(Transmission control
module) [ignition switch “ON"] )
» Accelerator pedal fully depressed Approximately SV
[Engine is running] .
. h . Approximately OV
39 |RB Power steering oil ¢ Steering wheel is being turned P 4
pressure switch [Engine i :
gine is running] -
# Steering wheel is not being turned Approximately 5V
42 P/B Sensors’ power supply | [Ignition switch “ON"] Approximately 5V
[Engine is running]
43 8 Sensors’ ground ¢ Warm-up condition Approximately 0V
e |dle speed
0.3-05V
W
[Engine is running] St
¢ [dle speed 0
44 (L Camshatft position sen-
48 |L sor {Reference signal) 0.3-05V
(v}
[Engine is running] Sk
* Engine speed is 2,000 rpm 0
[lgnition switch “ON"]
e Engine is not running
® For 5 seconds after ignition switch is turned “ON” | Approximately 4.4V
[Engine is running]
e |(dle {for 5 seconds after engine start)
45 |w Absolute pressure sen-

s0r

[Ignition switch “ON"]
& Engine is not running

® More than 5 seconds after ignition switch is turned

“ON”
{Engine is running]

& |dle (More than 5 seconds after engine starf)

Approximately 1.3V

EC-102



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- | wiRe
MINAL COLOR ITEM CONDITION DATA (DG Voltage) al
NO.
Approximately 1V
(AC range) A
S
[Engine is running] Aporr
® Warm-up condition 2L EM
¢ |dle speed of-
P LG
47 Crankshalft position SEF003V
L 0BD) -
sensor ( Approximately 2V
{AC range}
V)
4 . . : : : : : : :
[Engine is running] 21 A A A A A
® Engine speed is 2,000 rpm ol L A4 Vb b b
AT
(0.2 ms -
SEFODaV e
Nin
Approximately 2.5V
(V) oL
10 P@
[Engine is running] 5o e
* Warm-up condition ol .o
s [dle speed R A AX
iti SEF995U
49 BAW Carnsha?t_ posmon sen- Sl
sor (Position signal) Approximately 2.5V
M=
[Engine is running] 51
e Engine speed is 2,000 rpm 0 -
SEFOG1Y
RS
0 - Approximately 1.0V
VT
€ 2| BT
ngine is running] 1L
50 |w Front heated oxygen | Warm-up condition ol
sensor RH . .
® Engine speed is 2,000 rpm LA
_ SEF002V sC
0 - Approximately 1.0V
M
[Engine is running] 1l
51 (W Front heated oxygen | Warm-up condition al-
sensor LH ) .
e Engine speed is 2,000 rppm X
SEF002V

EC-103
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- | WiRe
MINAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
[Engine is running]
¢ Warm-up condition 1.0- 1.7V
¢ [dle speed
54 W Mass air flow sensor
[Engine is running]
¢ Warm-up condition 1.7 - 2.3V
e Engine speed is 2,500 rpm
. [Engine is running]
55 |B rﬁiﬁi;'r flow sensor | 4 Warm-up condition Approximately OV
g e idle speed
[Engine is running]
56 LW Rear heated oxygen * Warm-up condition 0 - Approximately 1.0V
sensor RH - ;
® Engine speed is 2,000 rpm
[Engine is running]
57 |W Rear heated oxygen | Warm-up condition 0 - Approximately 1.0V
sensor LH . .
¢ Engine speed is 2,000 rpm
. . ' Approximately 0 - 4.8V
59 LG/R Engine coolant tem {Engine is running] Output voltage varies with
peralure sensor ’
engine coolant temperature
Approximately 0 - 4.8V
60 |LG/B ::::erl temperatre [Engine is running] Qutput voltage varies with fuel
temperature
. Approximately 0 - 4.8V
61 Y/L Intake air temperature [Engine is running] Output voltage varies with
sensor . .
intake air temperature.
EVAP control system - : P ;
62 G/B pressure sensor [ignition switch “ON"] Approximately 3.4V
[ignition switch “ON”] Less than 4.5V
63 |p/G EGR temperature sen- [Engine is running]
sor ® Warm-up condition 0-1.5v
® EGR system is operating
Engine is running] .
64 |W [Eng g
Knock sensor o Idie speed Approximately 2.5V
67 (BMW  |Power supply for ECM |{ignition switch “ON"] ﬁ’?ﬁfﬁ; VOLTAGE
Data link connector for | [Engine is running]
69 |LG -
R last e Idle speed (GST is disconnected) 6-10v
72 B/W Power supply for ECM | [Ignition switch “ON"] 5?”5?;; VOLTAGE
5 |W Data link connector for | [Engine is running] 0-4v
76 L CONSULT o |dle speed (Connect CONSULT and turned on.) 3.9y
80 |wm Power supply (Back- [ignition switch “OFF”] :E:/:‘Ijl’;&tm;’ VOLTAGE

up)
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminais and Reference Value (Cont'd)

TER- | wire
MINAL ITEM CONDITION DATA (DC Voltage)
NO COLOR @l
8-1vV
T A
20..4.4»...4..‘,,‘...:.‘u...:..‘
[Engine is running] 10/~ :
o Warm-up condition or-- EN
o [dle speed =
SEFO05Y LG
101 |OR IACV-AAC vaive
1-2V
M
20
[Engine is running] 10/ - -
e Warm-up condition 0
¢ Engine speed is 3,000 rpm e
BATTERY VOLTAGE
(11 - 14V) TF
(V) M
[Engine s running] 401 ‘ 2
® Warm-up condition 20".,-:"':' — PD
¢ [dle speed o A
102 |w Injector No. 1 AX
104 | Y/R Injector No. 3 e
106 |W/G Injector No. 5 SEFO07V
109 |Y Injector No. 2
BATTERY VOLTAGE
111 | WL Injector No. 4 (11 - 14V) U
113 |W/B Injector Na. 6 )
[Engine is running] Ll ER G N B R BR
& Warm-up condition 20 b
® Engine speed is 2,000 rpm o I
ST
SEFO08V RS
[Engine is running]
& Warm-up condition gf'jriﬁ;; VOLTAGE
* Idle speed B
103 UW EGRC~SO|en0id Valve [Engine is running]
¢ Warm-up condition
® Engine speed is revving from idle up to 3,000 rpm 0-1.8v A
quickly
EVAP canister vent - . P BATTERY VOLTAGE 8C
108 |G/R control valve [ignition switch “ON"] (11 - 12v)
[Engine is running] .
116 |B ECCS ground e tdle speed Engine ground EL
[Engine is running] BATTERY VOLTAGE
17 |B/W Current return e Idle speed {11 - 14v) Mot

EC-105
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- | wiRe
MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
[Ignition switch “ON"]
e Engine is not running
e For 5 seconds after ignition swilch is turned “ON” {0 - 1V
[Engine is running]
» idle (for 5 seconds after engine start)
MAP/BAROQO switch
18 G/OR | lenoid valve [ignition switch “ON"]
® Engine is not running
® More than 5 seconds after ignition switch is turned | BATTERY VOLTAGE
“ON? (11 - 14V}
[Engine is running]
& |dle (More than 5 seconds after engine start)
[Engine is running] .
119 |PU Front heated oxygen |® Engine speed is below 3,200 rpm Approximately 04V
sensor heater RH [Engine is running] BATTERY VOLTAGE
® Engine speed is above 3,200 rpm (11 - 14V)
Vacuum cut valve - . P BATTERY VOLTAGE
120 | G/W bypass valve [ignition switch “ON"] (11 - 14v)
[Engine is running] .
o1 |pumw Front heated oxygen | ® Engine speed is below 3,200 rpm Approximately 0.4V
sensor heater LH [Engine is running] BATTERY VOLTAGE
& Engine speed is above 3,200 rpm {11 - 14V}
[Engine is running] .
122 |PUG Rear heated oxygen e Engine speed is below 3,200 rpm Apprommately 0-4v
sensor heater RH [Engine is running] BATTERY VOLTAGE
e Engine speed is above 3,200 rpm (11 - 14V}
[Engine is running] .
123 |PuR | Pear heated oxygen | @ Engine speed is below 3,200 rpm Approximately 04
sensor heater LH [Engine is running] BATTERY VOLTAGE
e Engine speed is above 3,200 rpm (11 - 14V}
[Engine is running] .
124 (B ECCS ground o Idie speed Engine ground

*: 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

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

NBECO388

NBEC0383501

STEP in Work Flow

Situation

The GONSULT is used. The SELF-DIAG RESULTS screen shows time data other than “0” or “[14]".

The symptom described by the customer does not recur.

v (1st trip} DTC does not appear during the DTC Confirmation Procedure.
Vi The Diagnostic Procedure for PXXXX does not indicate the problem area.
Diagnostic Procedure
NBEC0388
1 INSPECTION START 4 CHECK CONNECTOR TERMINALS

Erase (1st trip) DTCs. Refer to “HOW TO ERASE EMISSION
— RELATED INFORMATION®, EC-55,

Refer to "How to Gheck Enlarged Contact Spring of Terminal”
in Gl section.

>

GO TO 2.

2

CHECK GROUND TERMINALS

OK or NG
OK p | INSPECTION END
NG p | Repair or replace connector.

Check ground terminals for corroding or loose connection.
Refer to “Circuit Inspection”, “GROUND INSPECTION" in GI

section.
OK or NG
OK p |GoTOS.
NG p | Repair or repiace.
3 SEARCH FOR ELECTRICAL INCIDENT
Perform “Incident Simulation Tests” in Gl section.
OK or NG
OK p {(GOTOA4,
NG p | Repair or replace.

EC-107
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

Main Power Supply and Ground Circuit
WIRING DIAGRAM

NBEGOD44

BATTERY EC-MAIN-01
[ |
@ @ 1
[ [1 Refer to EL-POWER.
40A 7.5A 104
IEI s ; Detectable line for DTC
[] T 1] J — - Non-detectable line for DTC
W/IF'U wi'H nflw
W/PU . ® ? | I
il WR o wm A
OFF I I I
.\‘/* START | animioN [1] '? T EooS
SWITCH é I] [l RELAY
L = (Es)
AcC | on Q

LB BW  WAH

BAW I L R o ToEC-NIECT
1 |
B/ W/R L/B B/IW =
''''''' """""" ﬂlilﬂ """"""""" et o -
BW W/R s Bw BW
B/W W/R LB BW BAV
O S
W/R LB BW BAW
|
T 1
B/W W/R LB BJIW BW  BAW
IGNSW BAT SSOFF ECMP ECMP CRTN ﬁz%%s
CONTROL
MCDULE)
F24

Refer to last page (Foldout page).

™D . ED
12%1?51‘;15516]17]%:);;2%;2@ ;gaﬁﬁsigé@ 32;
({21
|

Il 108|102 | 103 ] | 105]108] 107 ] 108
we a2l | s naus|ne
W78 | N9 126 |121]122] 23] 124
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

EC-MAIN-02

ECM
EmoL
MODULE) A

o
=
o
o
=
(o)
o
=
[
m
o)
=
&
m
o
=
[
(9]
o
=
p
O

E
'
%

L.
L

i Detectable line for DTC
smmwme : Non-detectable line for CTC L @
L

o— 00—
AT
T

PD

SU

BR

o=
@
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@—o
Lm-
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hy
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuif {Cont’d}

ECM TERMINALS AND REFERENCE VALUE

NBE(
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

CO045

TER- 1 wire
MINAL COLOR ITEM CONDITION DATA {DC Voitage)
NO.
[Engine is running)
[Ignition switch “OFF”] 0-15V
e For a few seconds after turning igniticn switch ’
4 |us ECCS relay (Self-shutoff) “OFF”
[tgnition switch “OFF”] o ' BATTERY VOLTAGE
o Afew seconds passed after turning ignition switch
i (11 - 14V)
OFF
10 B ECCS ground [Engine is running] Engine ground
¢ |dle speed
[Engine is running] .
19 B ECCS ground o Idle speed Engine ground
[Ignition switch “OFF™] v
24 B/W Ignition switch BATTERY VOLTAGE
[Ignition switch “ON"] (11 - 14V)
[Engine is running] .
25 B ECCS ground o Idie speed Engine ground
Engine ground
[Engine is running] {Probe this terminal with
82 B ECCS ground o |dle speed (-) tester probe when
measuring)
67 B/W
Power supply for ECM [lgnition switch “ON"] BATTERY VOLTAGE
72 B/W {11 - 14V}
80 |WR  |Power supply (Back-up) | [ignition switch “OFF”] ﬁ’:T_TFfV\; VOLTAGE
[Engine is running] .
116 |B ECCS ground o Idie speed Engine ground
[Engine is running] BATTERY VOLTAGE
17 | B/W Current return o idie speed (11 - 14V)
[Engine is running] )
124 |B ECCS ground o Idle speed Engine ground
DIAGNOSTIC PROCEDURE
NEBECO045
1 INSPECTION START
Start engine.
Is engine running?
Yes or No
Yes p [GOTOQ.
No p |GOTO2.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

2 CHECK POWER SUPPLY-I

5 CHECK POWER SUPPLY-II

1. Turn ignition switch “OFF" and then “ON".
2. Check voltage between ECM terminal 24 and ground with
GONSLULT or tester.
Voltage: Battery voltage

i @ CONMECT
Il__ecM JofconnecTorl| . G}

oln

7 _l
= SEF674U
OK or NG
CK p |GOTOA4.
NG » |GOTOA.
3 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors E1, M1

# Harness connectors M33, F22

® Harness for open or short between ECM and ignition switch

1. Disconnect ECCS relay.

/@%\w
A
3

’i
I

BATTEHY/\4Fusm|e link & Sy T
/Yrelay box =X SEF681U

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

>

Repair hamess or connectors.

CHECK GROUND CIRCUIT-

—_

. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check hamess continuity between ECM terminals 10, 19,
25, 32, 116, 124 and engine ground.

Continuity should exist.

[ ecm J_[CONNECTORII
10, 192532 116,124

‘@

If OK, check harness for shart to ground and short to
pOWer.

AE

= SEFG75U

112 ]
5]7
TS. n
DISCONNECT
| !
& &N 1
SEFG76L
OK or NG
OK » |GOTO7.
NG p |GOTCG.
6 DETECT MALFUNCTIONING PART
Check the following.
& 7.5A fuse

¢ Harness for open or short between ECCS relay and battery

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

>

OK or NG
OK > |GCTOS.
NG P | Repair open circuit or short to ground

or short te power in harness or con-
nectors.

EC-111
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

7 | CHECK OUTPUT SIGNAL CIRCUIT

10 DETECT MALFUNCTIONING PART

Check harness continuity between ECM terminal 4 and relay
terminal 2.
Continuity should exijst.

- bHEE]
.s. [[_Ecm [o]connecTor]| EE “

IRSCONNEGT 4 DISCONNECT

€
ol &

SEFG77U
If OK, check harness for short to ground and short to power.

OK or NG

Check the following.

& Harness connectors F23, M32

& Harness connectors M1, Et

¢ Harness for open or short between ECM and fuse

P | Repair harness or connectors.

11 CHECK POWER SUPPLY-IV

OK p | Go to “INJECTOR", EC-429.

NG p |GOTOS.

8 DETECT MALFUNCTIONING PART

Check the following.

1. Harness connectors E1, M1

2. Harness connectors M32, F23

3. Hamess for open or short between ECCS relay and ECM

p | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

1. Turn ignition switch *ON” and then “OFF".
2. Check voltage between ECM terminals 67, 72, 117 and
ground with CONSULT or tester.
Voltage:
After turning ignition switch “OFF”, battery volt-
age will exist for a few seconds, then drop 1o
approximately OV.

m CONNECT
[ Ecm |D|00NNECT0H|[ . E}l

9 CHECK POWER SUPPLY-IlI

1. Stop engine.
2. Check voltage between ECM terminal 8C and ground with

CONSULT or tester.
Voltage: Battery voltage

— m CONNECT
[L_Ecm__[o|connecor]| - G}
B8O

G L)

67,72,117
LIRS
) & t_ V]
/ D S
= SEF679U
CK or NG
OK p [GOTO 19,
NG (Battery p (GOTO 12.
voltage does
not exist.)
NG (Battery p |GOTO 18,
voltage exists
for more than
a few sec-
onds.)

= SEF678U
OK or NG
OK p |GOTO 1.
NG p |GOTO10.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

12 CHECK HARNESS CONTINUITY BETWEEN
ECCS RELAY AND ECM

15 DETECT MALFUNCTIONING PART

1. Disconnect ECM harness connector.

2. Disconnect ECCS relay.

3. Check harness continuity between ECM terminals 67, 72,
117 and relay terminal 6.
Continuity should exist.

I_Ecwm ﬁ?ONNECTORJI

DISCONNECT 67,72,117

o |_E

Il OK, check harness for short to ground and short to
power.

[1 2]
B
ARV s,

DISCOMNECT

Check the following.
¢ Harness for open or short between ECCS relay and 7.5A

fuse

p | Repair harness or connectors.

16 CHECK QUTPUT SIGNAL CIRCUIT

OK or NG
OK p | GOTO 14
NG p | GO TO 13

13 DETECT MALFUNCTIONING PART

Check hamess continuity between ECM terminal 4 and relay
terminal 2.
Continuity should exist.

R (112 T
.s. [[_Ecm__Jo[comnector] E; .
4

HSCONNECT

DISCONNECT

€
o | m

Check the following.

¢ Harness connectors F23, M32

& Harness connectors E1, M1

® Harness for open or short between ECCS relay and ECM

SEFG77V
If OK, check harness for short to ground and short to power.
OK or NG
OK p [GOTO 18
NG p (GOTO 17,

17 | DETECT MALFUNCTIONING PART

P [ Repair open circuit or short to ground
or short to power in harness or con-
nectors.

14 CHECK VOLTAGE BETWEEN ECCS RELAY
AND GROUND

Check the following.

& Harness connectors E1, M1

¢ Harness connectors M32, F23

& Harness for open or short between ECM and ECCS relay

Check voltage between relay terminals 1, 7 and ground with
CONSULT or tester,
Voltage: Battery voltage

it
Ts. M ot

DIECONMECT

€

&
)

P | Repair open circuit or short to ground
or short to power in harness or con-

nectors.

B O
SEF67EU
OK or NG
OK p | GO TO 16.
NG p [ GOTO 15.
EC-113
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

18 [CHECK ECCS RELAY

1. Apply 12V direct current between relay terminals 1 and 2.
2. Check continuity between relay terminals 3 and 5, 6 and 7.
12V {1 - 2} applied: Continuity exists.
No voltage applied: No continuity

—
0
R s |
—O
2 1
L— 7|5
613
SEF745U
OK or NG
OK p | GO TO 19,
NG p | Replace ECCS reiay.

19 CHECK GROUND CIRCUIT-II

. Turn ignition switch “OFF”.

. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminals 10, 19,
25, 32, 116, 124 and engine ground.

Continuity should exist.

[ ecm |ofconnecTor]| W oisconneeT
A€

10,19,25,32,116,124
S e

@ []

PN -k

B SEFG75U
If OK, check harness for shor.
OK or NG
oK p | GO TO20.
NG p | Repair harness or connectors.

20 |CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

» | INSPECTION END

EC-114
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Component Description

Component Description N

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 G
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 MA
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. EM
Therefore, the ECM must supply more electric current to maintain

the temperature of the hot wire as air flow increases. The ECM

serosor|  dEtects the air flow by means of this current change. e

CONSULT Reference Value in Data Monitor
. . NBECDO4S
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION FE
e Engine: After warming up Idle ' 1.0-1.7V
& Air conditioner switch: “OFF”
MAS AIR/FL SE e Shift lever: “N” AT
e No-load 2,500 rpm 1.7-2.3V
Idle 18.5 - 26.0% TE
CAL/LD VALUE |ditlo
2,500 rpm 18.0 - 21.0%
Idle 3.3-4.8gmfs ED)
MASS AIRFLOW | ditto
2,50C rpm 12.0- 149 gm/s
AX

ECM Terminals and Reference Value .
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

3T
TER- 1 wiRE -
MINAL co ITEM CONDITION DATA (DC Voltage}
NO. LOR
B
[Engine is running]
* Warm-up condition 1.0-1.7V
» idle speed ar
54 W Mass air flow sensor
[Engine is running]
¢ Warm-up condition 1.7-23V R
e Engine speed is 2,500 rpm S
. [Engine is running]
55 B Mass air flow sensor ¢ Warm-up condition Approximately OV BT
ground
& [dle speed
On Board Diagnosis Logic HA
NBEC0056
DTC No. Malfunction is detected when ... * Check ltems (Possible Cause)
PO100 A} An excessively high voltage from the sensor is sent | @ Harness or connectors §©
0102 to ECM when engine is not running. (The sensor circuit is open or shorled.)
: : ® Mass air flow sensor =
C} A high voltage from the sensor is sent to ECM &l
under light load driving condition.
B) An excessively low voltage fram the sensor is sent | @ Harness or connectors K
to ECM when engine is running.* {The sensar circuit is open or shorted.} A~
- ¢ Intake air leaks
D} A low voltage from the sensor is senf to ECM ¢ Mass air flow sensor
under heavy load driving cendition.

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

EC-115
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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 made

Mass air flow sensor circuit

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

CMPS*RPM(REF)

¥r MONITOR  ¥¢r NOFAIL D

Orpm

RECORD

SEF360V|

DTC Confirmation Procedure

Perform “PROCEDURE FOR MALFUNCTION A” first. If the 1st
trip DTC cannot be confirmed, perform “PROCEDURE FOR
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
MALFUNCTION C”, perform “PROCEDURE FOR MALFUNC-
TION D”.

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 .

(E) With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 6 seconds.

With GST

1) Turn ignition switch “ON”, and wait at least 6 seconds.

2) Select “MODE 7” with (GST.

@ 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
turn “ON”,

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

DTC Confirmation Proce_dure {Cont'd)

CMPS*RPM(REF)

Yr MONITOR ¥ NOFAIL [:I

750 rpm

RECORD

SEF357V

CMPS*RPM(REF)
COOLAN TEMP/S

fr MONITOR ¥ NOFAIL []

750rpm
85°C

! RECORD

SEF361V

PROCEDURE FOR MALFUNCTION B —
) With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and wait 5 seconds at most.

With GST

1) Start engine and wait 5 seconds at most.

2) Select “MODE 7" with GST.

No Tools

1) Start engine and wait 5 seconds at most.

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

A

EM

LG

turn uONn-
3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with

ECM.

NOTE:
If 1st trip DTC is confirmed after more than 5 seconds, there may

be a malfunction.

PROCEDURE FOR MALFUNCTION C I

(B 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.

@ 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 77 with GST.

@& No Tools

1} Start engine and warm it up to normal operating temperature.

2) Run engine for at least 10 seconds at idle speed.

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

4) Pgrform “Diagnostic Test Mode |l (Self-diagnostic results)” with
ECM.
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

DTC Confirmalion Procedure {Cont'd)

oK

NG

MAS AIR/FL SE +00"21 MAS AIR/FL SE +00"21

15:48 X0V 402'45 15:48  x0.1V 10245
D 1326 38 51 0 13 26 38 51
*
i
3
‘\"‘ i
.. {
SEFJ98N
& MONITOR  # NOFalL L]
CMPS'RPM(REF)  3000rpm
VHCL SPEED SE 70km/h
THRTL POS SEN 3.2V
RECORD
SEF362V
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 ADVANGE 41.0°
INTAKE AR 41°C
MAF 14.1gm/isec
THROTTLE POS 3%

SEF534P)

I Ecm

[of connecTor]f
54

&)

A BN

_ﬂ
D O 1

SEF773U

PROCEDURE FOR MALFUNCTION D
CAUTION:
Always drive vehicle at a safe speed.

& 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-120.

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.

8) Monitor the linear voltage rise in response to engine speed
increases.

If NG, go to “Diagnostic Procedure”, EC-120.
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 position

Driving location:
Driving vehicle uphill {Increased engine load) will
help maintain the driving conditions required for
this test.

Overall Function Check
NBECOO51504071

Use this procedure to check the overall function of the mass air flow
sensor circuit. During this check, a 1st trip DTG 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.

No Tools

1) Starl 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.

NBECGO5T504
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Wiring Diagrarn

Wiring Diagram

NEBELDRSZ

EC-MAFS-01 @

BATTERY
1
Refer to EL-POWER.
7.5A
A
g - Detsctable line for DTC
W:’Fl = : Non-detectable tine for DTC
| BM
® | B/W
I =1l
VA AR o e
[ I v D) -
ECCS
é 6|] 6“ RELAY ] A | EC
on 9 W B
CT Ll .

&
3

.

o ) e ) — S
J ¥
i l-l | |
._________________________________\
==
gi-e—-

AT

sl

ge
—%-@}%
e

TF

__E{: é%"ﬁiﬂ ECTOR

| 2

]

L3 D
B

AX

E
E

sLols
8
-E}
&

SU
I | BR

L/B B/W B/W W
Ll el Il [l Gl Tss]l cony RS
SSOFF ECMP ECMP CHTN QA+ QA- (ECCS
CONTROL
MCDULE)
BT
Refer to last page (Foldout page). H A
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure

Diagnostic Procedure

NBECOGS3
1 INSPECTION START 4 CHECK POWER SUPPLY
Which malfunction (A, B, C or D) is duplicated? 1. Discannect mass air flow sensor harness connector.
MALFUNCTION Type
A andlor G [
B and/or D n
MTBLO0B3
Type | or Type |l
Type | p |GOTOS.
Type Il p |GOTOZ
2 CHECK INTAKE SYSTEM SEF748U
2. Turn ignition switch “ON".
Check the following for connection. 3. Check voltage between terminal 3 and ground with CON-
® Air duct SULT or tester.
® Vacuum hoses Voltage: Battery voltage
e [ntake air passage between air duct o intake manifold col-
|ect0|' DISCONNECT
OK or NG (B AR ié:‘]
OK p [GOTO 3.
NG P | Reconnect the pans. (‘iw
@ &N
3 RETIGHTEN GROUND SCREWS @
1. Turn ignition switch “OFF". - SEFG82U
2. Loosen and retighten engine ground screws. OK or NG
. e &
Engine ground OK > |GoTos.
NG p |GOTOS.
5 DETECT MALFUNCTIONING PART
Check the following.
e Harness connectors F23, M32
® Harness cennectors M1, E1
# Harness for open or short between ECCS relay and mass
Oy <A air flow sensor
BB SEF031S & Harness for open or short between mass air flow sensor
and ECM
p |GOTO 4.
p | Repair harness or connectors.

EC-120



DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure (Cont'd)

6 CHECK GROUND CIRCUIT

8 {CHECK COMPONENT

—

. Turn ignition switch “OFF”.

. Disconnect ECM harness connector.

3. Check harness cantinuity between terminal 2 and ECM ter-
minal 55.

Continuity should exist.

' = "‘&
.s. [ Ecm Jo|connecTor]| G
55

DISCONNECT DIGCONNECT

[h"]

[Q]

SEF&83U

If OK, check harness for short to ground and short to
power.

(Mass air flow sensor)
Refer to “Component Inspection”, EC-122.

OK or NG
oK B (GOTOS.
NG » | Replace mass air flow sensor.

9 CHECK SHIELD CIRCUIT

1. Remove joint connector F21.
2. Check the following.
e Continuity between joint connector terminal and ground
® Joint connector
(Refer to "HARNESS LAYOUT” in EL section.}
Continuity should exist.
It OK, check harness for short to ground and short to
power. Then reconnect joint connector.

OK or NG
QK p |GOTO7.
NG P | Repair open circuit or short to ground

or short to power in harness or con-
nectors.

OK or NG
OK p GO TO 10.
NG p | Repair open circuit or short 1o ground

or short to power in harness or con-
nectors.

7 CHECK INPUT SIGNAL CIRCUIT

Check harness continuity between terminal 1 and ECM termi-
nal 54. ’
Continuity should exist.

H.s. [ Ecm

DISCONNECT

DISCONNECT

[o] connecTor]|
54

[Q]

&

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EG-107.

» | INSPECTION END

SEFe84U
If OK, check harness for short to ground and short to power.
OK or NG
OK p |GOTOB.
NG p | Repair open circuit or short to ground

or short to power in harness or con-
nectars.

EC-121
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Component Inspection
Component Inspection _—
rem '@ iy MASS AIR FLOW SENSOR ,
L_Ecw LOJCONNECTOR" E} 1. Reconnect harness connectors disconnected. e
AR 2. Start engine and warm it up to normal operating temperature.
. Cf(g\-H 3. Check voltage between ECM terminal 54 (Mass air flow sen-
@@ sor signal) and ground.
" ‘ I ! Conditions Voltage V
@ ® S + 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 warmed-up to normal eper-
. 1.7-2.3
ating temperature.)

Idle to about 4,000 rpm* 1.0 - 1.7 to Approx. 4.0

*. Check for linear voltage rise in response te 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
SEFOS0T wire for damage or dust.

EC-122
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Component Description

Absolute
pressure sensor

Component Description .
The absolute pressure sensor is connected to the MAP/BARO
switch solenoid valve by a hose. The sensor detects ambient baro-
metric pressure and intake manifold absolute pressure and sends
the voltage signal to the ECM. As the pressure increases, the volt-
age rises.

SEF428Q)
5l i
451 :
> 4L
§= S.S I ll Ambient
§ 25k : barometic
ooz : pressureg
215 Vacuum
5 1 j
Sost |
933 106.6
(100, 3.94) (800, 31.50)
Pressure kPa {mmHg, inHg)
(Absclute pressure) SEF0465
On Board Diagnosis Logic
NBECORSE
DTC No. Malfunction is detected when ... Check items (Possible Cause}
PO105 A) An excessively low or high voltage from the sensor | # Harness or connectors
0803 is sent to ECM. {Absclute pressure sensor circuit is open or
shorted)
® Absolute pressure sensor
B) A high voltage from the sensor is sent to ECM ¢ Hoses
under light load driving conditions. {Hoses between the intake manifold and abso-
lute pressure sensor are discennected or
clogged.)
® [ntake air leaks
® MAP/BARO switch solenoid valve
® 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 —
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:

It “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

EC-123
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DTC Confirmation Procedure {Conit'd)

DTC P0105 ABSOLUTE PRESSURE SENSOR

% MONITOR  + NOFAL [ ]

CMPSsRPM(REF)

Orpm

RECORD

SEF360V
% MONITOR  + NoFalL []
CMPS»RPM(REF) 750rpm
COOLAN TEMP/S 85°C
i RECORD
SEF361V

PROCEDURE FOR MALFUNCTION A

With CONSULT

1)  Turn ighition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT,

3) Wait at least 6 seconds.

With GST

1) Turn ignition switch “ON” and wait at least 6 seconds.

2) Select “MODE 7” with GST.

@ 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
turn “ON".

3} Perform “Diagnostic Test Mode It {Sel-diagnostic results)” with
ECM.

NBECGO57561

PROCEDURE FOR MALFUNCTION B

(8) 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. .

& 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.

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

5) Select “MODE 7" with GST.

No Teols

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 results)” with
ECM.

NBEC0057502

EC-124



DTC P0105 ABSOLUTE PRESSURE SENSOR

DTC Confirmation Procedure (Cont'd)

% MONITOR % Norai L1
CMPSsRPM(REF)  4000rpm
VHCL SPEED SE 70kmvh
B/FUEL SCHDL 4.8ms
ABSOl PRES/SE  4.36V
| RECORD
SEF352V
ENGINE SPD oo ORPM
COQLANT TEMP 00 69°C
VEHICLE SPD ... CoMPH
IGN ADVANCE .
CALCLOAD ..

INTAKE AIR .....
FUEL SYS #1 ..
FUEL SYS #2
SHORT FT #1 ...
LONG FT #1 ...
0258181 ...
Q2FTB1 81.......
025B182 ...

SEF518R

[_Ecwm [of connecTor] . Ejl
45

&)
oo |

CGONNECT

SEF353V,

PROCEDURE FOR MALFUNCTION C
CAUTION:
Always drive vehicle at a safe speed.

With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

The voltage of “ABSOL PRES/SE” should be more than
1.74 [V].

if the check result is NG, go to “Diagnostic Procedure”,

EC-127.
If the check result 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 ieast 13 seconds.
Select “DATA MONITOR” mode with CONSULT.
Drive the vehicle at least 3 consecutive seconds under the fol-
lowing conditions,
CMPS.-RPM (REF): 3,000 - 4,800 rpm
B/FUEL SCHDL: More than 4.6 ms
Selector lever: Suitable position
Driving pattern:
Driving vehicle uphill (Increased engine load) will
help maintain the driving conditions required for
this test.

Overall Function Check R

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

1) Turn ignition switch “ON".

2) Select absolute pressure sensor signal in “MODE 1" with GST.

3) Make sure that the signal is more than 46 kPa (0.47 kgicm?,
6.7 psi).

@) No Tools

1) Turn ignition switch “ON”.

2) Make sure that the voltage between ECM terminal 45 {Abso-

lute pressure sensor signal)y and ground is more than 1.74 V1.

NBEC0857503

3)
4)
5)
6}
7
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Wiring Diagram

Wiring Diagram

NBECODS58

ABSOLUTE EC-AP/SEN-01

PRESSURE
SENSOR

M - Detectable line for DTC
— Non-detectable line for DTC

B
| i I Fe3
| ] -
B L L
| |
| |
| 1
l t
l |
| |
| I
| I
| |
4 I I * JOINT
I | CONNECTOR
| |
S ot
P/B GW ] I_I B
[42] =] [+ B B B [[a0] o
- N
SENP PRES GND-A FE%I%S [ J %ENSS (TAANSMISSION
CONTROL ® CONTROL
MODULE) L L MODULE)
F20
1l2]alals]=< ">|s]|7]8|ali0 HEROESHHBER =] Reler to last page (Foldout page).
1il2hafa[slel el el =l 22 [77 [12] 7 [4] 15] 6] 17] 18 (12[3) EGB$ .

=
HEARBRE 2|2]2|212|

.10110210310410510610?108 1(2]3]4}5]6]7 @ 15]16]17]18]19[20
108]1i0] i 2 n3lud[ s 1ief | & | 9 1e|11]12]13[14 23|24|25] 26|27 |28

07102 11037 104] [ 108 106]107 | 108
e m 2| | 3|45
Hr| e | nef1ep| |12ty 1225123 124
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedurg

Diagnostic Procedure s
If the trouble is duplicated after “PROCEDURE FOR MAL-
FUNCTION A or C”, perform “PROCEDURE A” below. If the €l
trouble is duplicated after “PROCEDURE FOR MALFUNCTION

B”, perform “PROCEDURE B”, EC-129, MA
PROCEDURE A |
NEECGO55501
EM
1 RETIGHTEN GROUND SCREWS 3 DETECT MALFUNCTIONING PART
1. Turn ignition switch “OFF”. Check the following.
2. Loosen and retighten engine ground screws, & Harness connectors F27, M34 LG

® Harness connectors M1, E1

Engine ground ==
gine g - % ® Harness for open or short between ECM and absolute pres- .
24 EC

sure sensor

> | Repair harness or connectors. HE

74 : : 4 CHECK GROUND CIRCUIT AT
i 1. Turn ignition switch "OFF".

? 4‘31* 2. Check harness continuity between terminal 1 and engine TE

L T SEFO31S ground.

Continuity should exist.

GO TO2. s iéj'] PD

4
2  |CHECK POWER SUPPLY AX
1. Disconnect absolute pressure sensor harness connector. @
(&) —I—l sU
SEF686U
i OK, check harness for short to ground and short to BR
power.
Absolute prassure OK or NG ST
sensor harness/
A, connector /' OK P |GOTOE.
Mass air flow sensor NG » |GoTOS.
RS
SEF748U
2. Turn ignition switch “ON"., 5 DETECT MALFUNCTIONING PART 87

3. Check voltage between terminal 3 and engine ground with
CONSULT or tester.
Voltage: Approximately 5V

Check the jolflowing.

¢ Harness connectors F27, M94
& Harness connectors M1, E1 [H} A
® Harness for open or short between ECM and absolute pres-

DISCONMEGT
sure sensor
3 .S E} * Harness connectors F23, M32

® Harness for open or short between TCM (Transmission
control madule) and absolute pressure sensor

s

I ]
B

(D

_ : EL
P | Repair open circuit or short to ground
® @ L or short to power in harness or con-
SEFE85U nectors. [l
CK or NG
CK p | GOTO 4.
NG p |GOTO 3.

EC-127
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

6 CHECK INPUT SIGNAL CIRCUIT

8 CHECK COMPONENT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 45 and
terminal 2.
Continuity should exist.

[ Ecm HCONNECTORI] Gﬁ@
45

DISCONNECT DISCONNECT

Cal
[l

{Absolute pressure sensor)
Refer to “Component Inspection”, EC-131.

OK or NG
OK » |GOTOO.
NG P | Replace absolute pressure sensor.

9 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 harness for short to ground and short to
power. Then reconnect joint connector.
Water should not exist.

SEF687U
it OK, check harness for short to ground and short to
power.

OK or NG
OK p |GOTOB.
NG » |GOTO7.

7 DETECT MALFUNCTIONING PART

OK or NG
OK » |GOTO 10.
NG P | Repair open circuit or short to ground

Check the following.

e Harness connectors F27, M94

® Harness connectors M1, E1

* Hamess for open or short between ECM and absolute pres-
sure sensor

or short to power in harness or con-
nectors.

10 |CHECK INTERMITTENT INCIDENT

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

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107.

p [ INSPECTION END

EC-128




DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

PROCEDURE B

=NBECDO39502

1 INSPECTION START

1. Start engine and warm it up to normal operating tempera-
ture.

2. Turn ignition switch “OFF”,

3. Attach the vacuum gauge between the absolute pressure
sensor and the rubber tube connected to the MAP/BARQ
switch solenoid valve.

Absclute pressure
sensor harnass/
connector

Mass air flow sensor

SEF748U

Absolute pressure
sensor

Vacuum gauge

3-way conngclor

SEF385U

2 CHECK VACUUM SOURCE TO ABSOLUTE
PRESSURE SENSOR

Models with p |GoTO2

CONSLULT

Models with- P |GOTOS.

out CONSULT

) (with CONSULT)
1. Start engine ard let it idle.
2. Select “MAP/BARO SW/V” in “ACTIVE TEST” mode with

CONSULT.
3. Touch "MAP" and “BARQC" aiternately and check for

vacudm.

MAP/BARO SWA/ Vacuumn
BARO Should not exist
MAP Shauld exist

MTBLO079

W ACTIVETESTE [

MAP/BARO swv  MAP
=zz=z=zz==z MONITOR =z=========
CMPS'RPM(REF) 757rpm

MAP/BARC SW/V MAP
ABSOL PRES/SE 1.3V

ITGON  WAP

BactveTesTl [

SEF396V

MAP/BARO sw/v  Baro
zzzzzzzzz= MONITOR z=zzzzzoz=¢
CMPS-RPM{REF) 7E57rpm

MAP/BARO SW/V BARO
ABSOL PRES/SE 4.3V

MAP

OK or NG

SEF397V

OK » |GCTOS.

NG p (GOTO4.

3 CHECK VACUUM SOURCE TO ABSOLUTE
PRESSURE SENSOR

(3 (Without CONSULT)
1. Start engine and let it idle.
2. Check for vacuum under the following condition.

Condition Vaguum

For 5 seconds after
starting engine

Should not exist

More than 5 seconds after

starting engine Should exist

MTBLO080

OK or NG

OK p |GOTOS.

NG p (GO TO 4.

EC-129
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

4 CHECK VACUUM HOSE

7 CHECK INTAKE SYSTEM

1. Turn ignition switch “OFF”.
2. Gheck vacuum hose for clogging, cracks, discornection or
improper cennection.

-
Split

Check intake system for air leaks.

OK or NG
OK p (GOTO M.
NG P | Repair it.

3 CHECK HOSE BETWEEN ABSOLUTE
PRESSURE SENSOR AND MAP/BARO
SWITCH SOLENOID VALVE

Clogging
==
D)R improper connection
SEF109L
OK or NG
OK p | GO TOS.
NG » | Clean, repair or replace the hose.

5 CHECK VACUUM PORT

Check vacuum port for clogging.

©

1. Turn ignition switch “OFF".
2. Check hose for clogging, cracks, disconnection or improper

d

cennection.
-
Split
Clogging
=
jﬁ% Improper connection
SEFt09L

OK or NG

OK p [GCTO Q.

NG p | Repair or reconnect hose.

9

CHECK HARNESS CONNECTOR

Intake manifold

1. Disconnect absclute pressure sensor harness connector.
2. Check senser hamess connector for water.
Water should not exist.

SEF368U
OK or NG
OK p | GO TO 6.
NG » | Clean or repair the vacuum port.

6 CHECK COMPONENT

OK or NG
OK p |GOTC10.
NG P | Repair or replace harness connector.
10 CHECK COMPONENT

(MAP/BARO swilch solenoid vaive)
Refer to “Compoenent Inspaction”, EC-347.

(Absolute pressure sensor)
Refer to “Component Inspecticn”, EC-131.

OK or NG
CK p |GOTO7.
NG P | Replace MAP/BARO switch solenoid
valve.

OK or NG
OK p |GOTO 11.
NG P | Replace absolute pressure sensor.
1 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107.

p | INSPECTION END

EC-130




DTC P0105 ABSOLUTE PRESSURE SENSOR

Component Inspection

HS.

[ _Ecm _[o] connecror]

Absolute pressure
sensor

45

SEF749U

Component Inspection
ABSOLUTE PRESSURE SENSOR
1.

NBECDOSO

NBECOOE0S0T

Remove absolute pressure senscr 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 3.2 to 4.8V.

4. Use pump to apply vacuum of -26.7 kPa {(-200 mmHg, -7.87
inHg) to absolute pressure sensor as shown in figure and
check the output voltage.

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

CAUTION:

e Always calibrate the vacuum pump gauge when using it.
¢ 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. {f NG, replace absolute pressure sensor.

EC-131
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Component Description

DTC P0110 INTAKE AIR TEMPERATURE SENSOR

—

Intake air temperature sensor -

\Ntl/_ Front sumper

nal to the ECM.

<Reference data>

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-

NEBECO0E1

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.

harness connector /.~ Intake air Voltage* (V) Resistance kg
temperature °C (°F} 9
SEF984R
20 (68} 3.5 2.1-29
20F
ak 80 (176) 1.23 0.27 - 0.38
ﬁ' A bl *: These data are reference values and are measured between ECM terminal 61
g » ceeptable (Intake air lemperature sensar) and ECM terminal 32 {ECCS ground).
s 2
LR
[ 5]
£ 04f
o2t
01 1 1 L 1 1 1 1
20 0 20 40 B0 80 100
(-4} (32) (68)(104)(140)(176){2t2)
Temperature °C (°F)
SEFO12P
On Board Diagnosis Logic
NBEC00&Z
DTC No. Malfunction is detected when ... Check ltems {Possible Cause)
PO110 A) An excessively low or high voitage from the sensor | @ Harness or connectors
0401 is sent to ECM. (The sensor circuit is open or shorted.)
) - - e |ntake air temperature sensor
B) Rationally incorrect voltage from the sensor is sent
to ECM, compared with the voltage signal from
engine coolant temperature sensor.
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 R
fr MONITOR % NoFaL [] With CONSULT
CMPS=RPM(REF) Orpm 1} Turn ignition switch “ON”,

With GST

L

RECORD H

@ No Tools

seFssov| 1)

EC-132

2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.

1) Turn ignition switch “ON" and wait at least 5 seconds.
2) Select MODE 7 with GST.

Turn ignition switch “ON” and wait at feast 5 seconds.



DTC P0110 INTAKE AIR TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont'd)

Yr MONITOR  ¥r NOFAIL
COOLAN TEMP/S 30°C
VHCL. SPEED SE 75km/
RECORD
SEF233U

FUEL SYS #1 OPEN

FUEL SYS #2 UNUSED

CALC LOAD 0%
COOLANTTEMP 28°C
SHORT FT #1 0%

LONG FT #1 0%
ENGINE SPD ORPM
VEHICLE SPD Okm/h

IGN ADVANCE 5.0
INTAKE AIR 25°C

MAF 0.0gm/sec
THROTTLE POS 0%

023 LOCATION 3

02S B1,51 0.380V

O2FT B1,S1 0%

025 B1,82 0.000V

SEF950N

2)

PROCEDURE FOR MALFUNCTION B
CAUTION:
Always drive vehicle at a safe speed.

Turn ignition switch “OFF”, wait at feast 5 seconds and then
turn “ON”,

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

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 iess 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 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} Turn ignition switch “ON”".

3) Select “DATA MONITOR” mode with CONSULT.

4) Start engine.

5) Hold vehicle speed at 70 km/h (43 MPH) for 100 consecutive
seconds.

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.

c) Check the engine coolant temperature.

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

e Perform the following steps before engine coolant temperature
is above 90°C (194°F).

2} Start engine.

3) Hold vehicle speed at 70 km/h (43 MPH) for 100 consecutiv
seconds. '

4) Select MODE 7 with GST.

EC-133
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont'd)

@ No Tools
1) Wait until engine coolant temperature is less than 90°C

Il Ecm HCONNECTOR" i:}l (194°F).
59

a) Turn ignition switch “ON”.

(. b) Check voltage between ECM terminal 59 (Engine coolant tem-
perature sensor signal) and ground.
Voltage: More than 1.0 (V)

® &
. ¢) If the voltage is not more than 1.0 (V), turn ignition switch

“OFF” and cool down engine.

= e Perform the following steps before the voltage is below 1.0V.
SEF/raU Start engine.

Hold vehicle speed at 70 km/h (43 MPH) for 100 consecutive

seconds, '

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

5) Egrform “Diagnostic Test Mode 1] (Self-diagnostic results)” with

M.

o

«L

EC-134
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Wiring Diagram

Wiring Diagram .
INTAKE AIR EC'IATS'O‘I ©“
TEMPERATURE
SENSOR
r@" A

=] 1
L‘l"l I—ITI—I s : Detectable line for DTC
YL B

: Non-detectable line for DTG EM

LG

v B '
T RGRe

YiL B ]
FE
AT
YiL B
'_l_l_ l...l_l TE
- &
YiL B
PD
. F23 AX
o B |
) ' B S
[l
SENS TCM
GND (TRANSMISSION BR
YiL B CONTROL )
MODULE)
[l [C=1l ST
TAMB GND-A ECM .
(ECCS
CONTROL
MODULE)
RS
B
— Refer 1o last page (Foldout page). H&
il2]a]4]5 6|7[8l90 1]2]3[4|C=a|5{6][7 @ DRGH
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101[ozfios]mafesfroe]rorfioe] T1 T2 13
1) 2] usfnafnsned |8 [ 9o EL
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09 frio fomt frrz) [ w3gne|us [ e W
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure
NBECO065
1 CHECK POWER SUPPLY 3 CHEGK GROUND CIRCUIT
1. Turn ignition switch “OFF”. 1. Turn ignition switch "OFF”,
2. Disconnect intake air temperature sensor harness connec- 2. Check harness continuity between terminal 1 and engine
tor. ground.

Centinuity should exist.

\&{ Front bumper
Bl ¢

1.8,

DISCOMNECT (cﬁa)
€

(2]
-
- SEF689U

If OK, check harness for short to ground and short to
power.

Intake air temperature sensor -
harness connector/ _ .~

SEF984R

3. Turn ignition switch “ON".

4. Check voltage between terminal 2 and ground. OK or NG
Vollage: Approximately 5V

OK » (GOTOS.

NG p |GOTO 4.

5
15. .
4
DISCONNECT Y

€

=

4 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors F22, M33
# Harnpess connectors F23, M32
® Harness connectors M1, E1
L J

5

SEF6E8U Harness far open or short between ECM and intake air
OK or NG temperature sensor
® Harness for open or short between TCM (Transmission
OK  |GOTOZ - contral module) and intake air temperature senscr
NG » |GOTOZ
P | Repair open circult or short to ground
Y or short to power in harness or con-

2  |DETECT MALFUNCTIONING PART o o "

Check the following.

® Harness connectors F22, M33

& Harness connectors M1, E1

¢ Harness for open or short between ECM and intake air

5 CHECK COMPONENT

{Intake air temperature sensor)

temperature sensor Refer to “Component Inspection”, EC-137.
OK or NG
P | Repair harness or connectors. OK > |GOTOS6.
NG P | Replace intake air temperature sen-
SOr.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

» |INSPECTION END

EC-136
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Component Inspection

Component Inspection secanss
INTAKE AIR TEMPERATURE SENSOR wezowessor (]
Check resistance as shown in the figure.

A

EM

SEF947Q) LG

h
(=]

= R A OO N AOEOO
| — T T

—

Acceptable 20 (68) 21-29
80 {176) 0.27 -0.38

<Reference data>
' Intake air temberatur_e °C (°F) Resistance k& '
FE

Resistance k£

f o O O

ff NG, replace intake air temperature sensor.

AT

20 0 20 40 60 80 100

{-4) (32) (68)(104) (140) (176)(12)

Tamperature °C (°F) . T‘F
SEFD12P

PD

&U

ER

RS

A

§C

EL

EC-137
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Component Description

Terminal
Sensor

(.

/ O
Gasket

SEF594K

)
(=]

Tt

Acceptable

Resistance kil

« o © o=
S e N Ao
— T

n n 1

¢ 4) (32) (53) (104) (140) t175)(212)
Temperature °C (°F

SEF012P)

Component Description

LCooa7

The engine coolant temperature sensor is used 1o detect the
engine coolant temperature. The senscr 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) Voltage™ (V)

Resistance

(ke2)

=10 {14) 4.4

7.0-11.4

20 {68) 3.5

21-29

50 {(122) 22

0.68 - 1.00

90 (194) 0.9

0.236 - 0.260

*: These data are reference values and are measured between ECM terminal 59
(Engine coolant temperature sensor) and ECM terminal 32 (ECCS ground).

On Board Diagnosis Logic

NEECQ06Z

DTC No.

Malfunction is detected when ...

Check ltems (Possible Cause)

P0115
0103

® An excessively high or low voltage from the sensor is
sent to ECM.”

& Harness or connectors
{The sensor circuit is open or shorted.)
¢ Engine coolant temperature sensor

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

Detected items

Engine operating condition in fail-safe mode

Engine coolant tempera-
turg sensor circuit

Engine coolant temperature will be determined by ECM based on the time after lurning ignition switch

“ON” or “START”.

CONSULT displays the engine coolant temperature decided by ECM.

Condition

Engine coolant temperature decided (CONSULT
display}

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 on the time)

EC-138



DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

DTC Confirmation Procedure

CMPS*RPM(REF)

Yr MONITOR ¢ NOFALL []

Orpm

RECORD

SEF360V

DTC Confirmation Procedure

=NBECO059

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”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 5 seconds.

With GST

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

2) Select “MODE 7" with GST.

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 Il (Self-diagnostic results)” with

ECM.

EC-139

MIA

EM

LC

FE

AT

TF

PD

SU

BR

RS

BT

SC

313



DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Wiring Diagram

Wiring Diagram

NBECOG0

ENGINE COOLANT EC-ECTS-01
TEMPERATURE
SENSOR
1L2) L1
L'l"I Mumml : Detectable line for DTC
LG/R B s  Non-detectabie fine for DTC
@ - AT models
LG/R B
2 €2y
(Fo8)
LG/R B
| Fe3) (Ma2
O mx( — B
LGR B B
o]l [l [Fao]
™ GND-A ECM SENS TCM
(ECCS GND {TRANSMISSION
CONTROL CONTROL
MODULE}) MODULE)
GD)

1o1|1021uﬂ wsliosfiorfioe] 3[415]6]7 E} sisfi7[isfieTeo[2 e | [si]a2]3a]34 ][5 36 57 8] 35 H.S. T12f3l4a]s
1112

1]2 6]7[8]2 0
109]110] 4 fi3{tdfus[e) 18[9 [1o[11]12f13h4 23124|25126[27126]29{30] J40[41]42[43|44[45]46] 47|48 1{12f13[14]1s]18]17] 18] 18] 20[21]22]23]24
W
10: Jree Juoa roa] [0 oo ror Fie 2] _ {aa]45[46]47] [64]e5]ce]
tafno s [ie] [r1s]na]ws fis 2 43 49 50 5‘ 52 53 63 69 70 7'
117 {18 [ g {20} 12t ]veeres [ res 43 529 [50] {| G LR
[
<]
%% Fi14
B GY
MEG340C

EC-140
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NBECOO71

1 CHECK POWER SUPPLY

3  |CHECK GROUND CIRCUIT

t. Turn ignition switch “OFF". ]
2. Disconnect engine coolant temperature sensor harness
connector.

"t
g (%ﬁ?
‘O \‘% . /
( q SQE;';‘? goolan! temperature -
) ok

3. Turn ignition swnch "ON".
4. Check voltage between terminal 2 and ground with CON-
SULT or tester,
Voitage: Approximately 5V

%G %

SEF750U

T 7
TS

BISCONNECT

121 () :

1. Turn ignition switch “CFF".

2. Check harness continuity between terminal 1 and engine
ground.
Continuity should exist.

Gib)

T1.5.

DISCONNECT

Len

SEFG91U
If OK, check harness for short to ground and short to
power.
OK or NG
OK p |GOTOS.
NG »p | GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

& Harness connectors F28, F112

& Harness connectors F23, M32

& Harness for open or short between ECM and engine cool-
ant temperature sensor

® Harness for cpen or short between TCM (Transmission
control module} and engine ¢coolant temperature sensor

SEF690U
OK or NG
OK p [GOTOS.
NG » |GOTO2

2 DETECT MALFUNCTIONING PART

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

>

Check the follawing.

® Harness connectors F28, F112

® Harness for open or short between ECM and engine cool-
ant temperature sensor

5 CHECGK COMPONENT

(Engine coolant temperature sensor)
Refer to “Component Inspection”, EC-142.

Repair open circuit or short to ground
or short 10 power in harness or con-
nectors.

>

OK or NG
OK p |GOTOG.
NG P | Replace engine coolant temperature
i sensor.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT™, EC-107.

p | INSPECTION END

EC-141

T

P2

HA

S®

EL

DX
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Component Inspection

N Component Inspection I
ENGINE COOLANT TEMPERATURE SENSOR R
Check resistance as shown in the figure.
<Reference data>
Temperature °C (°F) Rasistance k)
20 (68) 21-29
|/
50 {122) 0.68 - 1.00
90 (194) 0.236 - 0.260
SEF152P
oor If NG, replace engine coolant temperature sensor.
18 F
4
g 4r Acceptable
g o
5 1.0}
_'ag; Q.8
£ 0.4
0.2}
0.1 4 4
( 4) (32) (68) (104) (140) (176)(212)
Temperature °C (°F)
SEF012P

EC-142
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DTC P0120 THROTTLE POSITION SENSOR

Component Description

Component Description _—
The throttle position sensor responds to the accelerator pedal movement. This sensor is a kind of potentiom-

eter which transforms the throttie position into output voltage, and emits the voltage signal to the ECM. In
addition, the sensor detects the opening and closing speed of the throttle valve and feeds the voltage signal
to the ECM.
Idle position of the throttle valve is determined by the ECM receiving the signal from the throttle position sen-
sor. This 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
{Applied between terminal
No. 1 and 3)

o
o

Wide open
throttle
position
switch

Closed

|

Qutput voltage batween
terminal No. 2 and 3)

b
(=]

throttle
position

Throttle

e

N
[=]

pesition
sensor

ke
R

L=

L]

Output vollagé between terminal No. 2 and 3 (V)

45

a0

Throttle valve opening angle {deg)

135

SEF579R

CONSULT Reference Value in Data Monitor

Mode
" . NBECOG7E
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
® Engine: After warming up Throttle valve: fully closed 0.3-0.7V
THRTL POS SEN | e Ignition switch: ON
(Engine stopped) Throttle valve: fully opened Approx. 4.0V
+ Engine: After warming up Throttle valve: fully closed 0.0%

ABSOL TH-P/S

® |gnition switch: ON
(Engine stopped)

Throttle vaive: fully opened

Approx. 80%

Specification data are reference values and are measured between each terminaf and 32 (ECCS grounwéE)c.w

ECM Terminals and Reference Value

75

TER- | wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[lgnition switch “ON”]
o Warm-up condition 0.3-07V
23 w Throttle position sensor o Accelerator pedal fully released

[Ignition switch “ON"]
e Accelerator pedal fully depressed

Approximately 4V

EC-143

@Gl
MIA
EM
LC
FE
AT
TF
PD
AX
SU
B3
ST
RS
[HA
SC
EL

X
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DTC P0120 THROTTLE POSITION SENSOR

ECM Terminals and Reference Value (Cont'd)

TER- | wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Ignition switch “ON"]
. e Warm-up condition Approximately 0.4V
Throttle position sensor e Accelerator pedai fully released
37 P .
signal to TCM
[Ignition switch “ON™] imately 3V
o Accelerator pedal fully depressed Approx Y
42 P/B Sensors’ power supply [ignition switch “"ON"] Approximately 5V
[Engine is running]
43 B Sensors' ground ¢ Warm-up condition Approximately 0V
e |dle speed
On Board Diagnosis Logic acos
DTC No. Malfunction is detected when ... Check [tems (Possible Gause)
PO120 A} An excessively low or high voitage from the sensor | ® Harness or connectors
0403 is sent to ECM™. (The throttle position sensor circuil is open or
shorted.)
¢ Throttle positien sensor
B} A high veltage from the sensor is sent to ECM | ® Harness or connectors
under light load driving conditions. {The throttle position sensar circuit is open or
shorted.)
e Throltle position sensor
¢ Fuel injecter
e Camshaft position sensor
o Mags air flow sensor
C) A low voltage from the sensor is sent to ECM ¢ Harness or connectors
under heavy load driving conditions. (The throttle position sensor circuit is open or
shorted.)
e |ntake air leaks
e Throttle position sensor

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

Detected items

Engine operating condition in fail-safe mode

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

Throttle position sensor

Condition

Driving condition

circuit
When engine is idling

Normal

When accelerating

Poor acceleration

DTC Confirmation Procedure

NOTE:

NBECOO7T

e If both DTC P0120 (0403) and DTC P0510 {0203) are
displayed, first perform “DTC P0510 CLOSED THROTTLE
POSITION SWITCH”, EC-329.

¢ Perform “PROCEDURE FOR MALFUNCTION A” first. If the
1st trip DTC cannot be confirmed, perform “PROCEDURE
FOR MALFUNCTION B”. If there is no problem on “PRO-
CEDURE FOR MALFUNCTION B”, perform “PROCEDURE
FOR MALFUNCTION C”.

e |f “DTC Confirmation Procedure” has been previously

EC-144



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure _(Conr'd)

¥ MONITOR ¥ NOFALL LJ

CMPS«RPM(REF) 1575rpm
VHCL SPEED 5E 20km/h
P/N POSE SW QOFF

| RECORD

SEF775U

conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.

PROCEDURE FOR MALFUNCTION A I

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

e Before performing the following procedure, confirm that
battery voltage is more than 10V at idle.

e This test may be conducted with the drive wheeis 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.

(B) With CONSULT
1} Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT.
2) Start engine and maintain the following conditions for at least
5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH}
Selector lever:
Suitable position except “P” or “N” position
&) With GST
1) Start engine and maintain the following conditions for at least
5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever:
Suitable position except “P” or “N” position
2) Select “MODE 7" with GST.
No Tools
1) Start engine and maintain the following conditions for at least
5 consecutive seconds.
Vehicle speed: More than 4 km/h {2 MPH)
Selector lever:
Suitable position except “P” or “N” position
2) 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.

EC-145
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DTC Confirmation Procedure (Cont'd)

DTC P0120 THROTTLE POSITION SENSOR

CMPS*RPM(REF)

¥r MONITOR ¥ NOFAIL [ ]

750 rpm

| RECORD

SEF357V,

PROCEDURE FOR MALFUNCTION B ——

@ With CONSULT

1} Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and let it idle for at least 10 seconds.

With GST

1) Start engine and let it idle for at least 10 seconds.

2) Select “MODE 7" with GST.

No Tools

1) Start engine and let it idle for at least 10 seconds.

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

3) Turn ignition switch “ON" and perform “Diagnostic Test Mode
Il (Self-diagnostic resuits)” with ECM.

EC-146



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd}

PROCEDURE FOR MALFUNCTION C
¥r MONITOR % NO FalL [ ] CAUTION: NBEC0077503
AR oS SN 048Y Always drive vehicle at a safe speed. &l
(® With CONSULT
1} Start engine and warm it up to normal operating temperature. A
" 2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON". M
4) Select “MANU TRIG” and “Hl SPEED" in “DATA MONITOR”
| RECORD mode with CONSULT.
' serozap| D) Select “THRTL POS SEN” and “ABSOL TH-P/S" in “DATA g
MONITOR” mode with CONSULT.
NG data OK data 6) Press RECORD on CONSULT SCREEN at the same time
THATL POS SEN 0000 THATL POS SEN 000 accelerator pedal is depressed.
Lo 13 % 5] 0 19 2 5 7) Print out the recorded graph and check the following:

L._ l-._‘ e The voltage rise is linear in response to accelerator pedal e
depression. :
""""" | '-] e The voltage when accelerator pedal is fully depressed is

0000 ) approximately 4V.
?5'533:;”'”3% A ?gesgzmpfi 7;3%'3 If NG, go to “Diagnostic Procedure”, EC-150. AT
> : R If OK, go to following step.

......... .. 8) Select “AUTO TRIG” in “DATA MONITOR” mode with CON- Tz

... SULT.
I 9} Maintain the following conditions for at least 10 consecutive
] seconds. PO
538 THETL ABSOL 536 THRTL ABSOL CMPS-RPM (REF): More than 2,000 rpm
T <OSEN SEN MAS AIR/FL. SE: More than 3V AX
00"36 214  39.9 0046 288 574 COOLAN TEMP/S: More than 70°C (158°F)
0036 526 427  00dd 315 693 IACV-AAC/V: Less than 80%
059 282 a4 0049 324 cod Selector lever: Suitable position SU
00°42 220 413 0051 346 714 Driving location:
00°43 258 504  00'52 356 742 e . . . .
00744 266 525 0053 368 77.0 Driving vehicle uphill {Increased engine load) will EE
0045 276 549 0054 380 798 help maintain the driving conditions required for
SEF0R1P this test.
% MONITOR % NoFalL [] ST
CMPSeRPM(REF) 2137rpm
MAS AIR/FL SE 3.07V BS
COOLAN TEMP/S B4°C
IACV-AACIV 72%
BT
m|
[ RECORD AR
SEF776U
§C
EL
(D)4
EC-147
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DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

&)

@ CONNEEY
T ecm [] CONNECTOR" i}
= s.

AEN,

SEF777U

101

G
Lﬂ

™ Ecm HCONNEGTOE” ﬁ

IEN,

SEF7780

@& With GST
1) Start engine and warm it up to normal operating temperature.
2) Maintain the following conditions for at least 10 consecutive
seconds.
Gear position: Suitable position
Engine speed: More than 2,000 rpm
Voltage between ECM terminal 54 (Mass air flow sen-
sor signal) and ground:
More than 3V
Voltage between ECM terminal 101 (IACV-AAC valve
signal) and ground:
More than 4V
3) Select “MODE 7” with GST.
@y No Tools
1) Start engine and warm it up to normal operating temperature.
2) Maintain the following conditions for at least 10 consecutive
seconds.
Gear position: Suitable position
Engine speed: More than 2,000 rpm
Voltage between ECM terminal 54 (Mass air flow sen-
sor signal) and ground:
More than 3V
Voltage between ECM terminal 101 (IACV-AAC valve
signal) and ground:
More than 4V
3) Stop the vehicle, turn ignition switch “OFF”, wait at least 5
seconds and then turn “ON”.
4) Pgrform “Diagnostic Test Mode Il (Self-diagnostic resulis)” with
ECM.

EC-148



DTC P0120 THROTTLE POSITION SENSOR

Wiring Diagram

Wiring Diagram
NBECOOZ8
— EC-TPS-01 @
AA SENSOR"
T MA
=] =] ]
 : Detectable line for DTC
P/B W B —  Non-detectable line for DTC EM
- -
|<- |
| |
I I LG
I |
| |
| |
! |
| |
i |
| I - F23) (s
: : ® B B EE
| |
| |
I I AT
| |
I [
I I B
] il F
| " SENS TGM
GND (TRANSMISSION
| I GONTROL
: | MODULE} PD
| i)
[ I
| |
| o B -
1
] =
+ | | * * II'_—lL'I_I SU
| | B
I | I '_I
| I
[ I B B B 3R
| 1 | J
P/B W B XL == §r
F25 F20
[2] [l [l
SENP TFS GND-A ECM
(ECCS RS
CONTROL
MODULE)
(F2a) 3
1]2]3]4]sfk="_ —>{s[7]s]oT0 2 .
11]12[15]14]15 1s|17|1s|192021222324%2) Lllfedili]e 212|2'2|2|
_ S6
w1fofiodfis[weferfosf 1 T2 [aTa]s]6]7 El 15]16]17]18]19]20]21]22] |a1]32]33]94]35]36]57{ s8]0
1og{af 14 i Ina]nafis ] [8 1o l0l1]1z]43]+4 23| e4[25] 25| 27] 28| 20]20] |40[41[42]43]44]45[45] 4748 HS
w - EL
101|102 | 163 tos] 4105108 | 107 | 108 24125 44[45]46]47] [ea]es]es 5?
nofwo [ frz| [welnelns [ 312 43 49]50]51]52[53|68169)70) 71 (X
H7IN |18 | 120 21112514 42143 5195 56056615225 853?3 ?4??7578?(?"9

MEC142C
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DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure

Diagnostic Procedure

NBECOOTS

1 INSPECTION START 5 CHECK POWER SUPPLY
Which malfunction A, B or G is duplicated? 1. Disconnect throttle position sensor harness connector.
MALFUNCTION Type
A A
B B
C C
MTBLO0SE
Type A, BorC
Type Aor B p | GO TC 4.
Type C p |GOTO2. NTrT
Throttle position sensor
harness connector SEF972R
2 ADJUST THROTTLE POSITION SENSOR _— A
2. Turmn ignition switch “ON",
Perform “Basic Inspection”, EC-85. 3. Check voltage betwaen terminal 3 and ground with CON-
SULT or tester.
Voltage: Approximately 5V
p [GOTOZ3.
3 CHECK INTAKE SYSTEM. SIHEY @@\ @
1. Turn ignition switch “OFF". DiscoECT | "
2. Check the following for connection. GES]
e Air duct
& Vacuum hoses @
# Intake air passage between air duct to intake manifold col- =
lector SEF632U
OK or NG OK or NG
OK p |GOTOA4. OK p [GO TO 6.
NG p | Reconnect the parts. NG P [ Repair harmness or connectors.
4 RETIGHTEN GROUND SCREWS 6 CHECK GROUND CIRCUIT
1. Turn ignition switch “OFF*, 1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws. 2. Check harness continuity between terminal 1 and engine
j T o ground.
Engine ground Ch Continuity should exist.
g G5
@&
DISCONNECT
nd n
SR AN SEFG31S SEF693U
It OK, check hamness for short to ground and short to
power.
p GO TOS. OK or NG
OK p | GO TO 8.
NG » |GOTO7.
EC-150
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DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure (Cont’d)

7 DETECT MALFUNCTIONING PART

10 CHECK COMPONENT

Check the following.

® Harness connectors F23, M32

® Marness for open or short between ECM and throttle posi-
tion sensor

» Harness for open or short between TCM (Transmission
control module) and throttle position sensor

(Mass air flow sensor) -
Refer to “Compenent Inspection”, EC-122,

OK or NG
OK » GO TO 1.
NG P | Replace mass air flow sensor.

p | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

11 CHECK COMPONENT

(Camshaft position sensor)
Refer to “Component Inspection”, EC-274.

8 CHECK INPUT SIGNAL CIRCUIT OK or NG
1. Discennect ECM harness connector. CK p GO TO 12,
2. Check hamess continuily between ECM terminal 23 and
terminal 2. NG p | Replace camshatt pasition sensor.

Continuity should exist.

& S ¥
[ ecm |0rcomNECT0R[| -~

MHSCOHNECT

€&

DISCONNECT 23

GO

If OK, check harness for short to ground and short to
power.

12 |CHECK COMPONENT

(Fuel injector)

Refer to “CGomponent Inspection”, EC-434.
OK or NG

OK p |GOTO 13.

NG p | Replace fuel injector.

13 | CHECK SHIELD CIRCUIT

OK or NG
QK  |GOTOO.
NG P | Repair open circuit or short to ground

or short to power in harness or can-
nectors.

9 CHECK COMPONENT

1. Remove joint connector.
2. Check the following.
e Continuity between joint connecior ierminal and ground
& Joint connector
{Refer to “HARNESS LAYQUT" in EL section.)
Continuity should exist.
If OK, check harness for short to ground and short to

{Throttle position sensor)
Refer to “Component Inspection” EC-152.

power. Then reconnect joint connector.
OK or NG
OK p (GOTO 14
NG p | Repair open circuit or short to ground

or short to power in harness or con-
nectors.

OK or NG
OK p- {GOTO10.
NG © i Replace throttle position sensor. To

adjust it, perform “Basic Inspection”,
EC-85.

14 | CHECK INTERMITTENT INCIDENT

EC-151

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INGIDENT”, EC-107.

p [INSPECTION END

ST

RS

FA

EL

DX
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DTC P0120 THROTTLE POSITION SENSOR

Component inspection

A&
3

SEF977R

Componerit Inspection
THROTTLE POSITION SENSOR

NBECOG50

NBECGDE0S0!

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals 2 and 3 changes
when opening throttle valve manually.

Throtile valve conditions

Resistance [at 25°C (77°F)]

Completely closed

Approximately 0.5 k@

Partially open

0.5-4kQ

Completely open

Approximately 4 kQ

If NG, replace throttle position sensor.
To adjust it, perform “Basic Inspection”, EC-85.

EC-152



DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Component Description

o Component Description
inal ) . NBECE081
Sensor The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal Gl
from the ECM. The modified signal returns to the ECM as the
\ engine coolant temperature input. The sensor uses a thermistor m
which is sensitive to the change in temperature. The electrical
resistance of the thermistor decreases as temperature increases.
/ Q g EM
Gasket
SEFS94K LG
2or <Reference data> '
g Engine coolant . . EC
2: temperature  °C (°F) Voltage* (V) Resistance (k) .
g Acceptable
g o -10 (14) 44 9.2 FE
8 ol 20 (68) 35 2.1-2.9
2 0.4} .
ozl 50 (122) 22 0.68 - 1.00 AT
0 455 55 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 terminal 59 T
SEF012P]  (Engine coolant temperature sensor} and ECM terminal 32 (ECCS ground).
On Board Diagnosis Logic
NBEGOs62 P@
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0125 * Voltage sent to ECM from the sensor is not practical, e Harness or canneclors AX
0908 even when some time has passed after starting the (High resistance in the circuit)
engine. ¢ Engine coolant temperature sensor
& Engine cooclant temperature is insufficient for closed loop | ® Thermostat
fuel control. SU
BR
DTC Confirmation Procedure ST
¥ MONITOR # NOFAIL [] CAUTION: NBEGo0s?
CMPSeRPM(REF) 750rpm Be careful not to overheat engine.
COOLAN TEMP/S 30°C NOTE: RS
e If both DTC P0115 (0103} and P0125 (0908) are displayed,
first perform “DTC P0115 ENGINE COOLANT TEMPERA-
TURE (ECT) SENSOR”, EC-138. '
e [f “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at teast 14
I_ RECORD 5 seconds before conducting the next test.
SEFT7RU (§) With CONSULT
1) Turn ignition switch “ON”". 8C
2) Select “DATA MONITOR” mode with CONSULT.
3) Check that “COOLAN TEMP/S” is above 10°C (50°F). EL
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.
4} Start engine and run it for 65 minutes at idle speed. DK

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)

Turn ignition switch “ON".

EC-1563
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

DTC Confirmation Procedure (Cont'd)

2) Select “MODE 1" with GST.

3) 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.

4) 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.

5) Select “MODE 7" with GST.

@& No Tools
conmgcr 1)} Turn ignition switch “ON”,

[_ecm_o|connecTon] . 2) 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 resuit will be OK.
If it is over 3.8V, go to following step.

3) Start engine and run it for 65 minutes at idle speed measuring
voltage between ECM terminal 59 and ground.

_Q If the voltage decreases to less than 3.8V within 65

minutes, stop engine because the test result will be OK.

seriory]  4)  Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”,
5) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
CONNECT ECM
I |0|CONNECTOR" .
& O 1
SEF102V|
EC-154
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Wiring Diagram

Wiring Diagram

NBECO0SS
ENGINE COOLANT

EC-ECTS-01 @
TEMPERATURE

’_@_’ SENSOR
WA

mmm : Detectable line for DTC
LG/A B ¢ Nor1-dgtectable ling for DTC '
{A> AT models =
LG
LG/A B
HER 0 BE
r28
LG/R 8
AT
= TE
O e m— B
Bl
AX
SU
BlR
LG/R B B
[s=ll el [Fao]!
™W GND-A EGM SENS TCM §r
{(ECCS GND (TRANSMISSION.
CONTROL GONTROL
MODULE) MODULE}
RS
BT

1 . b
otlicefosioafosTiosfarice] [ 1213145617 E] E(is[17[18[1a[20]2 2] [anlez]aafea a5 e o [ze[acll LML [Tz]5[4[sk=" —=6l7]8]5]0
ol [nz[nal sl sl [ 1810 (1 be[13fi4 231 24|25(2627| 28|29l 30 [acfaazlaz4a]as [46]arfea wihz[altais[e[17]18]1s 20021 [22]23]24
W G
vy
01162 froa | oa] | 1es | 106 107 | 108 44[45 [46)47 ] 67 L
s o [t [1iz| [ra e [ws [ s alastsolsiselsslealeslrolnt] [77] |\ ag)
nrjus [nefsao| [rat]rz2[rzs e EIEB. w0 [ & Lk
so[60[61]e2]ss] [77i7alre
o) B
]
Gl E®
MEG340C

EC-155
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Diagnostic Procedure

Diagnostic Procedure

1 CHECK POWER SUPPLY

3 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect engine coolant temperature sensor harness
connectar.

‘!' Engine coolant temperature:

w sensor harness connector

. NI o

3. Turnt ignition switch “ON".
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voltage:
Approximately 5V

f@

DISCONNECT

SEF750U

|l
D O

o (&) :

1. Turn ignition switch “OFF",

2. Check harness continuity between terminal 1 and engine
ground.
Continuity should exist.

[Q]

o

SEF691U
It OK, check harness for short to ground and short to
power.

OK or NG
oK p» |GOTOS.
NG p |GOTOA.

4 DETECT MALFUNCTIONING PART

Check the following.

& Harnass connectors F28, F112

¢ Harness connectors F23, M32

e Harness for open or short betweenn ECM and engine cool-
ant temperature sensor

® Harness for open or short between TCM (Transmissicn
contrel module) and engine coolant temperature sensor

SEF6%0U
OK or NG
OK p [GOTOA.
NG p [GOTOZ

p | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

2 DETECT MALFUNCTIONING PART

Check the following.

+ Harness connectors F28, F112

# Harness for open or short between ECM and engine cool-
ant temperature sensor

5 CHECK COMPONENT

{Engine coolant temperature sensor)
Refer to “Compenent Inspection”, EC-157.

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

OK or NG
OK p |GOTOSE.
NG » | Replace engine coclant temperature
SEBNSOor.

EC-156

NEECHOBS




DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Diagnostic Procedure (Cont’d)

6 CHECK THERMOSTAT OPERATION 7 CHECK INTERMITTENT INCIDENT
When the engine is cold [lower than 70°C (158°F})] condition, Refer to “TROQUBLE DIAGNQOSIS FOR INTERMITTENT @l]
grasp lower radiator hose and confirm the engine coolant does INCIDENT”, EC-107,
not flow.
OK or NG A
p |INSPECTION END
OK p [GOTO?.
NG P | Repair or replace thermostat. Refer to =M
LC section (“Thermaostat”, “ENGINE
COOLING SYSTEM"). ” @

i
AT
Mz
N Component Inspection o 15
ENGINE COOLANT TEMPERATURE SENSOR — PD
Check resistance as shown in the figure.
<Reference data> AKX
Temperature °C (°F) Resistance kQ
20 (68) 21-29 SU
50 (122) 0.68-1.0
90 (194) - 0.236 - 0.260 B
SEF152P
or If NG, replace engine coolant temperature sensor. ST
13:
i
I Acceptable
g 7 P RS
2
§ 10}
_(ﬁz 08r
& 04f Bl
0.2
) 362640 5 B0 100
() (3D) 68) (104 (D) (700 212) FA
Tempaerature °C {°F)
SEFQ12P
§G
ElL
B4
EC-157
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Component Description

Heatsr

Lauver

pad

/Holder
Vu

YT )

\\.\\r‘

Zircenia tube

SEF463R

from 1V to OV.

-

QOutput voitage V. [v]

o

Rich ~=— Jdeal ratic ——= Lean

Mixture ratio

SEF288D|

Component Description

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

IBECOR0

CONSULT Reference Value in Data Monitor

Mode

Specification data are reference values.

NBECODSY

MONITOR ITEM

CONDITION

SPECIFICATION

FR O2 SEN-B1
FR Q2 SEN-B2

FR Q2 MNTR-B1
FR 02 MNTR-B2

¢ Engine: After warming up

Maintaining engine speed at 2,000
pm

0 - 0.3V <« Approx. 0.6 - 1.0V

1LEAN «-3 RICH

Changes more than 5 times during
10 seconds.

ECM Terminals and Reference Value s
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER- | wiRe
MINAL coL ITEM CONDITION DATA (DC Voltage)
NO. OR
0 - Approximately 1.0V
50 |w Front heated oxygen )
sensor RH 2
[Engine is running]
e After warming up o normal operating temperature
and engine speed is 2,000 rpm
51 W Front heated oxygen
sensor LH .
SEF002V
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

On Board Diagnosis Logic

On Board Diagnosis Logic

NBECO093

Under the condition in which the front heated oxygen sensor sig-

OK NG
1w 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.
SEF237Y
DTC No. Malfunction is detected when ... Check ltems {Possible Cause)
P0130 ® The voltage from the sensor is constantly approx. 0.3V. | ® Hamess or connectors:
0503 (The sensor circuit is open or shorted.)
(Right bank) e Front heated oxygen sensor
P0150
0303

(Left bank)

M FR 02 SEN-B1 Po120ll [
GUT OF GONDITION

MONITOR

===== MONITOR ======

W FR 02 sen-82 Poi1soll [
CUT OF CONDITION

CMPS.RPM{REF)
THRTL POS SEN
BIFUEL SCHOL

1300rpm
0.72v
2.9ms

CMPS-RPMREF}
THRTL POS SEN
B/FUEL SCHOL

SEF363V

W Fr 0z sene1 Porzoll [ Wrr o2 sen-B2 Potsoll [
TESTING,
======! MONITOR ======i||====== MONITOR ======
CMPS-RPM(REF) 1882mpm CMPS-RPM{REF) 1862rpm
THRTL POS SEN 090V THRTL POS SEN 0.80V
B!FUEL SCHDL 3.5ms B/FUEL SCHOL 3.5ms
SEF364V|

W FR 0z SEN-B1 Potaoll []

COMPLETED

WFR o2 sen-8z2 Po1soll [

COMPLETED

SELF-DIAG RESULTS

SELF-OHAG RESULTS

SEF526Y

DTC Confirmation Procedure

NBEGOSHH

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 Confirmation Procedure”. If the engine speed limit is
exceeded, retry the procedure from step 2.

Always drive vehicle at a temperature of more than -10°C
(14°F).

Before performing the following procedure, confirm that
battery voltage Is more than 11V at idle.

With CONSULT

1)
2)
3)

4)
3)
6)

Start engine and warm it up to normal operating temperature.
Stop engine and wait at least 5 seconds.
Turn ignition switch “ON” and select “FR O2 SEN-B1 (-B2)
P0130 (P0150)” of “FRONT 02 SENSOR” in “DTC WORK
SUPPORT” mode with CONSULT.
Touch “START".
Start engine and let it idle for at least 3.5 minutes.
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.)

CMPS-RPM (REF): 1,800 - 2,600 rpm

Vehicle speed: 70 - 100 km/h {43 - 62 MPH)

B/FUEL SCHDL: 1.7 - 6.5 ms

Selector lever: Suitable position

EC-159

WA

EM

LG

SU

BR

ST

RS

BY

HA

SG

EL
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

DTC Confirmation Procedure {Cont'd)

" Ecm o] connecron]] Cfé)\H

50 51 3
2t
EAN }5
T
50: Right bank kD n
51: Left bank =
SEF919U

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-163.
During this test, P1148 may be stored in ECM.

Overall Function Check R

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} Start engine and warm it up to normai 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.

e The voltage does not remain in the range of 0.2 - 0.4V,

EC-160



DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Wiring Diagram

Wiring Diagram
NBECHEIS
RIGHT BANK
NBEC0035561 @q
IGNITION SWITGH - -
RO SuvITs EC-FRO2RH-01
1
' FUSE |Refer to EL-POWER. A
% 104 Ejf;é))CK
. mmmmm - Detectable line for DTG
I - s - MNon-detectable line for DTC EM
|137u|| ’
B/W
B/W L@
=l
FRONT HEATED
OXYGEN SENSOR RH E
L] A
PU W IJEE
i~
IC" -
1 1
I I AT
| !
W | I
| i
4 ! I il
F23 i i
l l é%'ﬁﬁscmn
' I _Eg
N e L & P
[ I 3
B ICdi
| ! B
| | AX
| I
1 I
B SU
| |
| | I I
B D BR
{ | _I .
PU W "!—' = ST
) = F20
1S [50]
O2ZHFR O2SFR ECM
(ECCS RS
CONTROL
MODULE)
a7
A
Refer to last page (Foldout page).
>
1]2]3T4]5 6]7I8]al0
11]12]13]14] 15| 18]17]18]19l20l21[22]23] 24 SG
—] =
SITNAHOE 2I2I2I2I2i@ EL
GY
B

24| 2
31] 3
42| 4

(o2

101]902 103 ) 104] 11053 106107 | 108 112 4

A N0t 2] | ns| n4 15| ne 5]6]7]8]

N7 e |ue) o) |121)i22|12a] 124

i3

s MEEE
L[S0 oo sefeeleslrol ]
54165(56)|57{58|73|74}75|76 m

|59|50|61I62[63|_ [77{78'79.’

P Hs.

MEC143C

o

=
—
hf v
BE

[#:]
B5ER

—

BER
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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 MNBECODISS02
IGNITION SWITCH EC-FRO2LH-01
ON or START
|
! FUSE |Referto EL-POWER.
10A |BLOCK
(/B) e  Deiectable line for DTC
I — : Non-detectable line for DTC
[1EM] l
BW
B/W
=
FRONT HEATED
OXYGEN SENSOR LH
[ P
PUMW W
-k
|< -~
| |
i I
I i
| [
M3z ! |
4 | |
Fo3 [ I
I I JOINT
1 I __E CONNECTOR
N
I i r
I i L
| | B
I I
| |
| |
I | '
| I
| )
| I I I
! ' ) B
I I 'i’
B s 3]
PUM w = =
e
I[121] [e1]
O2HFL 025FL ECM
(ECCS
CONTROL
MODULE)

Refer to last page (Foldout page).

1]218]4 |5k —==f6[7]&]9]i0
n]s2}13[14]18] 18] 17} 8]1¢]20]21[22] 23)24]

—
[

[_]
AL

101162 103 [104] [ 106 106|107 | 108
1090 [z [ H3| nd|is e
wr{ne | ng120) |12t] 22|31

W
Bl HS.

MEC147C
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NBEC00S8

1 INSPECTION START

2 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF",
2. Loosen and retighten engine ground screws.

Engine ground V\%
N —
;g I (

Sl T
L TRLTE) SEF031S

3. Disconnect corresponding front heated oxygen sensor har-
ness cannector.

/’ o \
Front heated oxygen sensor
{ harness connector RH \ )

SEF987R

N

Front heated oxygen

sensor harness ¢
A~ :

connecto r\\l_;[ \\3\

SEF994RB

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 50 or 51
and sensor terminal 2.
Continuity should exist.

3. Check harness continuity between ECM terminal 50 or 51
(or sensor terminal 2] and ground.
Continuity should not exist.

=i Les)
H_s, [ ecmJo|connecTor]|

(2 T.S.

|r\;l

50,51 SCOMNECT

PISCONNECT
@@ L[_.. .J !
50; Right bank | :]
51: Left bank
SEF695U
If OK, check harness for short to ground and short to power.
OK or NG

OK p |GOTO 3.

NG p [ Repair open circuit or short to ground
or short to power in harness or con-
nectors.

3 CHECK COMPONENT

{Front heated oxygen sensor)

Refer to “Component Inspection”, EC-164.

OK or NG
OK p |GOTO 4.
NG p | Replace front heated oxygen sensor.

4 CHECK SHIELD CIRCUIT

p |GOTO2

1. Remove joint connector.
2. Check the following.
® Continuity between joint connector terminal and ground
e Jjoint connector
{Refer to “HARNESS LAYOUT” in EL section.)
Continuity should exist.
If OK, check harness for short to ground and short to
power. Then reconnect joint connector.

OK or NG
OK p |GOTOS.
NG p | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

EC-163

A

EM
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Diagnostic Procedure (Cont'd)

5

CHECK INTERMITTENT INCIDENT

INCIDENT”, EC-107.

Refer to “TROUBLE DIAGNOSIS FCR INTERMITTENT

» |INSPECTION END
Component Inspection —
= Z'ON’TOR % NoFalL L] FRONT HEATED OXYGEN SENSOR T
MAS AIR/FL SE 1.96V
COOLAN TEMP/S 84°C 1) Start engine and warm it up to normal operating temperature.
Eg 85 aﬁ'}"gg : Lgﬁ;" 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR”
INJ PULSE-B1 5 Brmsec mode with CONSULT, and select “FR 02 SEN-B1 (-B2)” and
A/F ALPHA-BA 101% “FR 02 MNTR-B1 (-B2)".
FR o2 HTH'B1E{| ON 3) Hold engine speed at 2,000 rpm under no load during the fol-
lowing steps.
RECORD ]SEFSSSV 4) Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR O2 MNTR-B1 {-B2)” in “DATA MONITOR” mode changes
Right bank from “RICH" to “LEAN" to “RICH" 5 times in 10 seconds.
eycle | 1] 2 | | 4] 5| 5 times (cycles) are counted as shown left:
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R R = “FR O2 MNTR-B1 (-B2}", “RICH”
Bl L = “FR 02 MNTR-B1 (-B2)", “LEAN"
e “FR 02 SEN-B1 (-B2)” voltage goes above 0.6V at least once.
Left bank e “FR 02 SEN-B1 {-B2)" voltage goes below 0.3V at least once.
o e [112]3]als] e “FR 02 SEN-B1 (-B2)” voltage never exceeds 1.0V.
-B2 CAUTION:
Discard any heated oxygen sensor which has been dropped
SEFS20Y 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.
& B8
: ngpJKAS ngﬁz g¢g Maximum * Maximum voltage
17:51 > b " - . d
(REF) B1 'y A I N I should be over 0.6V
09"13 ggsng 0.1(\5) ' Co ! ! R at least ane time.
09"11 2050 0.18 = E - ' '
09'09 2050 0.18 - L « Mini ltage
gg'gg Sgg; 813 & i \ .'I ! :' : .‘I : ,: I'. :I H er!ST:nl;evobelow 0.3v
09'03 2060 0.23 e S O A at least one time.
09"01 2012 0.43 o v A v A, LN
E E ) ’ - Minimum
GRAPH o SEF366V
EC-164



DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Component Inspection (Cont'd)

cnuuecr .
H s ‘ “

CONNECTOR" c _/'g\ y

5¢ 51

[#] l

IL_Ecm

l.,

<

‘Y-:\
o
50: Right bank s o

51: Left bank =

SEF919U

® 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-
ticc:) ';e)st Mode il (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 [east 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-165
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DTC P0131 (RIGHT BANK, -B1), P0151 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT MONITORING)

Component Description

Louver

/.;/mr

_ﬂ__.v_T__

Zirconia tube - .

SEF463R

-

Output voltage V. [v]

0 H
Rich =— Ideal ratic —— Lean

Mixture ratio
SEFZ88D

Component Description

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 QV 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
. . NBEC0393
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
FR ©O2 SEN-B1
FR C2 SEN-B2 0- 0.3V «— Approx. 0.6 - 1.0V

FR 02 MNTR-B1
FR O2 MNTR-B2

® Engine: After warming up

Maintaining engine speed at 2,000
rpm

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

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

NBECC354

TER | wine
MINAL ITEM CONDITION DATA (DC Voltage}
COLOR
NO.
0 - Approximately 1.0V
50 |w Front heated oxygen "
sensor RH
[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 ;
SEF002V

EC-166



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 —

To judge the malfunction, the output from the front heated oxygen
sensor is monitored to determine whether the “rich” output is suf-

OK NG
v ficiently high and whether the “lean” output is sufficiently low. When
both the outputs are shifting to the lean side, the malfunction will
'('\';/'\'/' be detected.
SEF300L)
DTC Ne. Malfunction is detected when ... Check Items (Possible Cause)
P0131 e The maximum and minimum voltage from the sensor are | @ Front heated oxygen sensor
0415 not reached to the specified voltages. ® Front heated oxygen sensor heater
(Right bank}) * Fuel pressure
¢ Injectors
PO151 e Intake air leaks
0411
(Left bank)

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:

* Before performing following procedure, confirm that bat-
tery voltage is more than 11V at idle.

e 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 2.

NELCO356

EC-167
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DTC P0131 (RIGHT BANK, -B1), P0151 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT MONITORING)

DTC Confirmation Procedure (Cont’d)

B Fro2sEx-Bi Poisill []
CUT OF CONDITION

ErRO25eN-82 Po151H [
QUT OF CONDITION

—=—=== MOKNITOR MONITOR ======:
CMPS-APM{REF) 1300rpm CMPS-RPMRER) 1300rpm:
THHATL FOS SEN 072y THRTL PGS SEN Q.72
BIFUEL SCHDL 2.0ms BFUEL SCHOL 2.9mg
SEF367V

ErFAozsenelPosill [

—————— MONITOR

W R0z en-Bz Fo1s1 Il []

TESTING]

MONITOR ======:

CMPS RPM(REF) 1862mpm
THATL POS SEN 090V
B/FUEL SCHOL asms

CMPS-RPM(REF}
THRTL POS SEN .90V
EVFUEL SCHOL 3.5ms

1862rpm

SEF368V

WrrOzSENB1PO13TH D

COMPLETED

W FR C2 SEN-B2 PO1S1H D

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEFS29U

H €

o
|__Eom _[ofconnector] f(g\H

5¢ 51

50: Right bank

3
2
N ;5
0 hB

|!
@ o

B51: Left bank

SEF918U

@ With CONSULT

1)
2)
3)

4)
5}
)

Overall Function Check

Start engine and warm it up to normal operating temperature.
Stop engine and wait at least 5 seconds.
Turn ignition switch “ON” and select “FR 02 SEN-B1 (-B2)
P0131 (P0151)" of “FRONT Q2 SENSOR” in “DTC WORK
SUPPORT” mode with CONSULT.
Touch “START”.
Start engine and let it idle for at least 3.5 minutes.
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 wil
take approximately 50 seconds.)

CMPS-RPM (REF): 1,800 - 2,800 rpm

Vehicle speed: 80 - 100 km/h (50 - 62 MPH)

B/FUEL SCHDL: 1.7 - 6.5 ms

Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry from
step 2.
Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS". f “NG” is displayed, refer to “Diagnostic
Procedure”, EC-169.

NBECO397

Use this procedure to check the overall function of the front heated
oxygen sensor circuit. During this check, a 1st trip DTG might not
be confirmed.

® 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 one of the following with engine speed held at 2,000
rpm constant under no load.

e The maximum voltage is over 0.6V at least one time.

e The minimum voltage is over 0.1V at least one time.

EC-168



DTC P0131 (RIGHT BANK, -B1), P0151 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NBECO393
1 RETIGHTEN GROUND SCREWS 3 CLEAR THE SELF-LEARNING DATA
1. Turn ignition switch “OFF”. @ With CONSULT
1. Start engine and warm it up to normal operating tempera-

2. Loosen and retighten engine ground screws.
Engine ground == &

SEFQ31S

» |GOTO2

2 . |RETIGHTEN FRONT HEATED OXYGEN
SENSOR

Loasen and retighten corresponding front heated oxygen sen-
Sor. '
Tightening torque:
40 - 50 N'-m {4.1 - 5.1 kg-m, 30 - 37 fi-|b)

ture.

2. Select “SELF-LEARNING CONT” in “ACTIVE TEST" mode
with CONSULT.

3. Clear the self-learning control coefficient by touching
“CLEAR".

MAcTvETESTE [
SELF-LEARN B1 : 100%
CONTROL B2: 100%

====zzz=== MONITOR zzz==s==z=:=
CMPSsRPM(REF) 750rpm
COOLAN TEMP/S 93°C
FR O2 SEN-B1 0.80V
FR 02 SEN-B2 0.90V
A/F ALPHA-B1 100%
A/F ALPHA-B2 IU_J' 100%

CLEAR |

SEF921U

4, Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC PO171 or P0174 detected?
Is it difficult to start engine?

p |GOTO3

@ 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. Slop engine and reconnect mass air flow sensor harness
connector.

5. Make sure DTC No. 0102 is displayed in Diagnostic Test
Mode I

6. Erase the diagnostic test mode |l (Self-diagnostic results)
memory. Make sure DTC No. 0505 is displayed in Diagnos-
tic Test Mode I

7. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC 0115 or 0210 detected?
Is it difficutt to start engine?

Yes or No
Yes P | Go to Trouble diagnosis for “DTC
PO171, PO174", EC-237.
No p GOTOA4.

4 CHECK COMPONENT

{Front heated oxygen sensor heater)
Refer to “Component inspection”, EC-199.

OK or NG
OK p |GOTOS.
NG P | Replace corresponding front heated
oxygen sensor.

EC-169
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DTC P0131 (RIGHT BANK, -B1), P0O151 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT MONITORING)

Diagnostic Procedure (Cont’d)

5

CHECK COMPONENT

7 CHECK INTERMITTENT INCIDENT

{Front heated oxygen sensor)
Refer to “Component Inspection”, EC-170.

Refer to “TROUBLE DIAGNQOSIS FOR INTERMITTENT
INCIDENT™, EC-107.

For circuit, refer to “DTC P0130 {(RIGHT BANK, -B1), P0150
(LEFT BANK, -B2) FRONT HEATED OXYGEN SENSOR

(FRONT HO28) (CIRCUIT)", EC-158.

>

INSPECTION END

OK or NG
OK p |GOTOG.
NG P | Replace corresponding front heated
OXygen Sensor,
6 CHECK SHIELD CIRCUIT

-

. Remove joint connector.
2. For circuit, refer to “DTC P0130 (RIGHT BANK, -B1),

P0O150 (LEFT BANK, -B2) FRONT HEATED OXYGEN
SENSOR (FRONT HO28) (CIRCUITY", EC-158.

. Check the following.

Continuity between joint cennector terminal and ground
Joint connector

{Refer to “HARNESS LAYOUT” in EL section.)
Continulty should exist.

If OK, check harness for short to ground and short to
power. Then reconnect joint connector.

OK or NG
oK » [GOTO7.
NG p= | Repair open circuit or short to ground
ar short to power in harness or con-
nectors.
Component Inspection
% MONITOR  vr NOFALL ] NBECDI0
po FRONT HEATED OXYGEN SENSOR R
CMPS*RPM(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.
o oornmen) o 2) Select "MANU TRIG” and “Hi SPEED” in “DATA MONITOR"
INJ PULSE-B1 2 6msec mode with CONSULT, and select “FR O2 SEN-B1 (-B2)” and
AJF ALPHA-B1 101% “FR 02 MNTR-B1 {-B2)".
FROZ HTR'E”M ON 3) Hold engine speed at 2,000 rpm under no load during the foi-
; fowing steps.
[ RECORD ISEFaesv 4) Touch “RECORD" on CONSULT screen.
5} Check the following.
e “FR O2 MNTR-B1 (-B2)” in “DATA MONITOR” mode changes
Right bank from “RICH” to “LEAN” to “RICH” 5 times in 10 seconds.
cycle | 1| 2] 3| 4] 5| 5 times (cycles) are counted as shown left:
FR 02 MNTRA R-L-R-L-R-L-R-L-R-L-A R = “FR 02 MNTR-B1 {-B2)”, “RICH"
-B1 L = “FR 02 MNTR-B1 (-B2)", “LEAN"
e “FR 02 SEN-B1 (-B2)” voitage goes above 0.6V at least once.
Left bank | e “FR 02 SEN-B1 {(-B2)” voltage goes below 0.3V at least once.
oz e [ tl2l3lals] ¢ “FR O2 SEN-B1 {-B2)” voitage never exceeds 1.0V.
-B2
SEF920U

EC-170



DTC P0131 (RIGHT BANK, -B1), P0151 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT 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 fioor; use a new one.

o o W
o o N
CMPS Y
' *RPM > G
17:51 (REF)
(rpmj}
0913 2050
09"11 2050 0.18 -z
09'09 2050 0.18 @23
09'07 2037 0.18 z =
09'05 2037 0.18 w ]
09'03 2060 0.23 o ]
09'D1 2p12 0.43 o
R
GRAPH N

Maximum

L .~
LY LY [
[ [} 3 [} ]

L.

R J
Minimum

* Maximum voltages

should be over 0.6V

at least one time.

+ Minimum voltage

should be below 0.3V

1

1

': at least one time.
1]

1Y

SEF366Y

[ eow_olconnecion] WIS

50 51

50: Right bank
51: Left bank

D &

J )

3
2 .t""r,ﬂ-
1-:\ =5
s o
0 8

SEF919U

#® 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.

e MIiL goes on more than 5 times within 10 seconds in Diagnos-
tic Test Mode Il (FRONT HEATED OXYGEN SENSOR MONI-

TOR),

e The maximum voltage is over 0.6V at least one time.
® 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-171
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DTC P0132 (RIGHT BANK, -B1), P0152 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT MONITORING)

Component Description

Heater pad

Zirconia tube

SEF463R

Output voltage V. [v]

0

Rich ==—— Ideal ratic — Lean

Mixture ratio

SEF288D)

Specification data are reference values.

Component Description oot

NBE

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

NBECO402

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

FR O2 MNTR-B1
FR 02 MNTR-B2

® Engine: After warming up

Maintaining engine speed at 2,000
rpm LEAN «— RICH
Changes more than 5 times during

10 seconds.

NG
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

ECM Terminals and Reference Value

ECO403

TER- | wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLCR
NO.
0 - Approximately 1.0V
50 |w Front heated oxygen O a ——
sensor RH Dbl
[Engine is running] Y
e After warming up to normal operating temperature 0f - -
and engine speed is 2,000 rpm
51 W Front heated oxygen
sensor LH L
SEF002V
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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 oecoms
To judge the maifunction, the output from the front heated oxygen
sensor is monitored to determine whether the “rich” output is suf-
ficiently high. The “lean” output is sufficiently low. When both the
outputs are shifting to the rich side, the malfunction will be
detected.

ov
SEF259U
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0132 ® The maximum and minimum voltages from the sensor & Front heated oxygen sensor
0414 are beyond the specified voltages. e Fuel pressure
(Right bank) ® 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 turn ignition switch “OFF" and wait at least 5 seconds

before conducting the next test.

TESTING CONDITION:

o Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

e 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 2.

NBECD405

EC-173
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DTC P0132 (RIGHT BANK, -B1), P0152 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT MONITORING)

DTC Confirmation Procedure (Cont'd)

8 Fr 02 SEN-B1 Potazill [
OUT OF CONDITION

——————— MON(TOR

Wrr o2 sen-82 roisz il [
OUT OF CONDITION

——————— MONITOR ======

1300rpm
a72v
289ms

CMPS. APM(REF)
THRTL POS SEN
BYFUEL SCHDL

CMPS-RPM(REF} 1300rpm
.72V
2.9ms

THRTL FOS SEN
B/FUEL SCHDL

SEF369V

B rrozsen-s1 Pzl O M FRo2 sEn-B2 Poiszll []
TESTING
MONITOR MONITOR ======z
CMPS.RPM(REF) 1862rpm CMPS-RPM(REF) 1862rpm
THRATL POS SEN 0.50V THRTL POS SEN o.g0v
BUEL SCHDL 35ms B/FUEL SCHDL 3.5mg
SEF370V

W FRO2 sEn-B1 Po122l []

GOMPLETED

MFR 02 sEN-B2 Po1s2f []

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF532U)

A A

ECM C[ CONNECTOR
50 51
o
50: Right bank D S
51: Left bank =

SEFR19U

@ 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 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.

6) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con-
tinuously untit “TESTING"” changes to “COMPLETED”. (It will
take approximately 50 seconds.)

CMPS-RPM (REF): 1,800 - 2,800 rpm

Vehicle speed: 80 - 100 km/h (50 - 62 MPH)

B/FUEL SCHDL: 1.7 - 6.5 ms

Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry from
step 2.

7) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS". If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-175.

Overall Function Check .

Use this procedure to check the overall function of the front heated

oxygen sensor circuit. During this check, a 1st trip DTG might not

be confirmed,

® 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 one of the following with engine speed held at 2,000
rpm constant under no load.

® The maximum voltage is below 0.8V at least one time.

¢ The minimum voltage is below 0.35V at least cne time.

EC-174



DTC P0132 (RIGHT BANK, -B1), P0152 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NEBECO408
1 RETIGHTEN GROUND SCREWS 3 CLEAR THE SELF-LEARNING DATA
1. Turn ignition switch "OFF”. @ With CONSULT
1. Start engine and warm it up to normal operating tempera-

2. Loosen and retighten engine ground screws.
Engine ground == &

il el

SEFG31S

» |GOTO2.

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 fi-Ib)

ture.

2. Select “SELF-LEARNING CONT” in “ACTIVE TEST” mode
with CONSULT.

3. Clear the self-learning contrel coefficient by touching
“CLEAR".

WacTveTESTEH [
SELF-LEARN B1: 100%
CONTROL B2 : 100%

=-===-==== MONITOR =zz====z=-
CMPS=RPM(REF) 750rpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 0.90V
FR 02 SEN-B2 0.90V
AF ALPHA-B1 100%
A/F ALPHA-B2 lu—{l 100%
CLEAR

SEFg21Y

4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTG P0172 or P0175 detected?
Is it difficult to start engine?

» (GoTO3.

() 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 hamess connector, and
restart and run engine for at least b seconds at idle speed.

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

5. Make sure DTG No. 0102 is displayed in Diagnostic Test
Mode I

6. Erase the diagnostic test mode IF (Self-diagnostic results)
memory. Make sure DTC No. D505 is displayed.in Diagnos-
tic Test Mode I

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?

Yes or No
Yes p | Go to Trouble Diagnosis for “DTC
P0172, PO175”, EC-244.
No p |GOTOA4.

4 CHECK CONNECTOR FOR WATER

1. Turn ignition switch “OFF".
2. Disconnect front heated oxygen sensor harness connector.
3. Check connectars for water.

Water should not exist.

OK or NG
OK p |GOTOS.
NG P | Repair or replace harness or connec-
tors.

EC-175
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DTC P0132 (RIGHT BANK, -B1), P0152 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT MONITORING)

Diagnostic Procedure (Cont'd)

5 CHECK COMPONENT

7 CHECK SHIELD CIRCUIT

(Front heated oxygen sensor heater}

Redfer to “Component Inspecticn”, EC-199.

1. Remove joint connector.
For circuit, refer to “DTC P0130 (RIGHT BANK, -B1),
P0O150 (LEFT BANK, -B2) FRONT HEATED OXYGEN

OK or NG SENSOR (FRONT HO2S) (CIRCUITY, EC-158.
OK p |GoTOS. 2. Check the following.
& Continuity between joint connector terminal and ground
NG P | Replace corresponding front heated e Joint connector
0xXygen sensor. {Refer to “HARNESS LAYOUT” in EL section.}
Continuity should exist.

If OK, check harness for short to ground and short to

6 CHECK COMPCNENT

power. Then reconnect joint connector.

{Front heated oxygen sensor) OK or NG
Refer to "Component Inspection”, EC-176. OK » [GoTOS.
OK or NG NG P | Repair open circuit or short to ground
OK p |GOTO7T. or short to power in harness or con-
nectors.
NG P | Replace corresponding front heated
oxXygen sensor.
8 CHECK INTERMITTENT INCIDENT

cycle |

-B2

% MONITOR ¢ NOFAILL []
CMPS'RPM(REF}  2137rpm
MAS AIR/FL SE 1.98v
COOLAN TEMP/S 84°C
FR 02 SEN-B1 0.37V
FR O2 MNTR-B1 LEAN
INJ PULSE-B1 2.6msec
A/F ALPHA-BA 101%
FR 02 HTR-B1 ON
I RECORD
SEF365V
Right bank
cydo | 1] 2] al4as]
FR O2 MNTR R-L-R-L-R-L-R:L-R-L-R
-B1
Left bank

1]2] 3] I
FR O2 MNTR R-L-R-L-A-L-R-L-R-L-R

SEF920U

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", £C-107.

For circuit, refer to “DTC P0130 (RIGHT BANK, -81}, P0150
(LEFT BANK, -B2) FRONT HEATED OXYGEN SENSOR

(FRONT HO2S) (CIRCUIT)", EC-158.

p | INSPECTION END

Component Inspection .

FRONT HEATED OXYGEN SENSOR R

(B With CONSULT

1) Start engine and warm it up to normal operating temperature.

2) Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR"
mode with CONSULT, and select “FR 02 SEN-B1 (-B2)” and
“FR O2 MNTR-B1 (-B2)".

3) Hold engine speed at 2,000 rpm under no foad during the fol-
lowing steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.
e “‘FR 02 MNTR-B1 (-B2)" in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 seconds.
b times (cycles) are counted as shown left:
R =“FR 02 MNTR-B1 {-B2})", “RICH"
L = “FR O2 MNTR-B1 (-B2)", “LEAN"
¢ “FR O2 SEN-B1 (-B2)" voltage goes above 0.6V at least once.
“FR 02 SEN-B1 {-B2)” voltage goes below 0.3V at least once.
e “FR O2 SEN-B1 (-B2)” voltage never exceeds 1.0V.

EC-176



DTC P0132 (RIGHT BANK, -B1), P0152 (LEFT BANK, -B2) FRONT HEATED

OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT 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.

o o @®
@ @ N7
e B | -
17:51 . T aximum ) = Maximum voltage
grﬂi‘,‘:)) -B1 ; \I ! “\ ',' \“ ; “‘ '1_ \ should be over 0.6V
03"13 2850 041(\5;) o o oA o o at least one time.
09"11 2050 0.18 = gw ' b oo
09'08 2050 0.18 Co . : .
0v0s  boar 01 X000y b U b b ol bo velew oav
0903 2060 0.23 - \ J A A O E at least one time.
0901 2012 0.43 o L N N o N A
GRAPH E E ‘Minimun;
e SEF36BV
' ® Without CONSULT
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 [o[connector]f . fé\_H sensor signal) or 51 (left bank sensor signal) and engine
50 51 \ ground.
2yttt 3) Check the following with engine speed held at 2,000 rpm con-
1\ Fs stant under no load.
o 6 e MIL goes on more than 5 times within 10 seconds in Diagnos-
50: Righ tic Test Mode 1l (FRONT HEATED OXYGEN SENSOR MON!-
. Right bank D O
51: Left bank = TOR)-
seraisy] @ The maximum voltage is over 0.6V at least one time.

® 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-177

A
EM
LC

FlE

AT

TF

PD

SU

BR

ST

[§)

RS

BT

FIA

SG

EL

351



DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Component Description

O s N
S ey

e e
AR ({’{{{/d”“.\\\\‘

Zirconia tube

SEF463R

-

Qutput voltage V, [v]

0 i
Rich -— I[deal ratip ——= Lean

Mixture ratio

Component Description

NBECO410

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 puise duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change

from 1V to OV.

SEF288D
CONSULT Reference Value in Data Monitor
Mode
aqe . NBEGO411
Specification data are reference values.

MONITOR ITEM CONDITION SPEGIFICATION

FR O2 SEN-B1

FR 02 SEN-B2 0- 0.3V < Approx. 0.6 - 1.0V

& 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

NBECO41Z

Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER | wire
MrLrg)AL COLOR ITEM CONDITION DATA (DC Voltage)
0 - Approximately 1.0V
50 |w Front heated oxygen /T ——
sensor RH
{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 N
SEF002V

EC-178



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
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
SEFQ10V
DTC No. Malfunction is detected when ... Check tems (Possible Gause)
+« The cycle of the voltage signal from the sensor is more | @ Harness or connectors

P0133 than the specified time. (The senser circuit is open or shorted.)
0413 e Front heated oxygen sensor
(Right bank) # Front heated oxygen sensor heater

® Fuel pressure

e [njectors
P0O153 e |ntake air leaks
0409 e Exhaust gas leaks
(Left bank) e PCV valve

L ]

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 seconds

before conducting the next test.

TESTING CONDITION:

e Before performing the following procedure, confirm that
battery voltage is more than.11V at idle.

e 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 2.

NBECO414

EC-179
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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 FRoz sEN-B1 Po1238 [ WA 02 sEnaz Fmssll [
QUT GF CONDITION OUT CF CONDITION
MONITCR MONITOR ======
GMPS-APM{RIEF) 1300rpm || CMPS-RPMRER) 1300rpm
THATL PGS SEN 07y THHTL POS SEN 0.72v
BIFUEL SCHDL 2.8ms BFUEL SCHOL 20ms
SEF371V

W FA 0z sen-81 Po123l [

WrRo2sen-s2 o153l [

THATL PCS SEN
B/FUEL SCHDL

.90V
3.6ms

TESTING]
mE=ssE MONITOR MONITOR ======:
CMPS-RPM(REF) 1882rpm GMPS-RPMREF)

THRTL PGS SEM
B/FUEL SCHDL

SEF372V

B FR Oz SENB1 Po13sll [

COMPLETED

W Fr oz sEN-Bz Poissll [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF5354U

[Ecm _Jolcomector]] . AN,

50 51

50: Right bank

l!
® o

51: Left bank

SEF9150

(A 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)
P0133 (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. _

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 will
take approximately 40 to 50 seconds.)

CMPS-RPM (REF): 1,800 - 2,800 rpm

Vehicle speed: 80 - 100 km/h (50 - 62 MPH)

B/FUEL SCHDL: 1.7 - 6.5 ms

Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry from
step 2.

7) Make sure that "OK” is displayed after touching “SELF-DIAG
RESULTS”. If “NG" is displayed, refer to “Diagnostic
Procedure”, EC-183.

Overall Function Check corcoens

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) 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 Il (FRONT HEATED OXYGEN SENSOR MONI-
TOR).

EC-180



DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT' HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Wiring Diagram

Wiring Diagram
NBECDL18
RIGHT BANK o ]
IGNITION SWITCH - -
" ONor START EC FR02RH 01
I
! FUSE |Refer to EL-POWER. A
10A |BLOCK
(J/B) MM : Detectable line for DTC
T m—: Non-detectable line for DTC E’M
Em] |
B/W
B/W L@
] -
FRONT HEATED
OXYGEN SENSOR RH EC
] =] .
PU w FE
.
|<'- I
| |
| | AT
| |
Y I I
M32 i [ J—
} I | I
F23 ! [
l l E%HEECTOH
| =1 PD
[ [ >
| | I_ITl_J
| | B i
I | AX
| |
| |
B B SU
| |
| | I I
i I _
I | 'i B B BR
N B 1
k- @— ®
B 4
PU w ':275 FE ST
)l llﬁﬂ
OZHFR O2SFR ECM
(ECCS RS
CONTROL
MODULE)
(29 BT
HA
Refer to last page (Foldout page).
I ~ (D]
2[3]a]s AHBE
1111213141 15]16]17] 18] 192021 ]22}23]24 §C
- o=
O] 2121212!21 EL
GY .
11
()

101|102 {103 ] 104) | 105] 106|107} 108 BEIII?IE 2 EEE 2425
7 2728
1o 110 ] i [ 2] [waf nadnsfne 10 O ER
[33[34]35]36]37]
15[i6[77[18 42148

g 1e 0] |121)i22f123 124

MEC143C
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Wiring Diagram (Coni'd)

LEFT BANK
NBECDI16502
IGNITION SWITCH - -
TON ST EC-FRO2LH-01
| |
3 FUSE |Refer to EL-POWER.
g 104 | BLOCK
mwm ; Detectable line for DTC
I = : Non-detectable iine for DTC
fiez]
" |
B/W
=l
FRONT HEATED
OXYGEN SENSOR LH
N
PUMW W
B
l< -
| |
| 1
| |
, BW | I
I_I_] + | 1
R
F23 | |
T 1
R =
I ! E
| | I_I—I-—l_J
| i B
] |
| |
| |
| |
| | 4
| |
| | I I
f ' B B B
| | I
i | .J
PUM W r-?_z_.'-s F—E—O
(=l (=l
Q2HFL Q25FL ECM
(ECCS
CONTROL
MODULE)
F24

Refer to last page (Foldout page).

M32

1]2
1|12]13[14]15]1s]17[18]19f20fz1]22] 23] 24

101|102 | 163 | 104 {105] 106 ] 107 | 108
3o nz| 13| néqis| s
7|8 | 19| 10] | 1211221123 [ 124

£ =5

GY

MEC147C
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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

NBECO417

1 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

Engine ground ==

Y

[} IRRy

SEF0315

4 CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.
OK or NG

CK p |GOTOS.

NG p | Repair or replace.

5 CLEAR THE SELF-LEARNING DATA

p [GOTOZ2.

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 fi~lb)

» |GOTOS.

3 CHECK FOR EXHAUST AIR LEAK

With CONSULT

1. 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-learning control coefficient by touching
“CLEAR”,

BACTVETESTR [ ]
SELF-LEARN B1:100%
CONTROL B2: 100%

========== MONITOR z===z==zz-z

CMPS=RPM(REF) 750rpn
COOLAN TEMP/S 83°C

FR Q2 SEN-B1 0.90V

FR O2 SEN-B2 0.90V

A/F ALPHA-B1 100%

A/F ALPHA-B2 m 100%

CLEAR

SEFg21U
4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC PO171, PO172, PO174 or PO175
detected?
Is it difficult to start engine?

1. Start engine and run it at idle,
2. Listen for an exhaust air leak before three way catalyst.

SEF099P

OK or NG

OK p |GOTO 4.

% 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 icle speed.

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

5. Make sure DTC No. 0102 is displayed in Diagnostic Test
Mode [l.

6. Erase the diagnostic test mode [l {Seli-diagnostic results)
memory. Make sure DTC No. 0505 is displayed in Diagnos-
tic Test Mode 1.

7. Run engine for at least 10 minutes at idle speed.

Is the st trip DTC 0114, 0115, 0209 or 0210 delected?
Is it difficult to start engine?

NG P | Repair or replace.

Yes or No
Yes p | Go to Trouble Diagnosis for “DTC
PO171, POM74” or “PO172, PO175",
EC-237, 244,
No »p |GOTOE.

EC-183
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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

7 CHECK COMPONENT

ness connector.

1. Turn ignition switch “OFF".
2. Disconnect corresponding front heated oxygen sensor har-

e

Front heated oxygen

-

sensor harness
S — <
cohnector ILH

RN\

SEF994RB

(Front heated oxygen sensor heater)
Refer to “Component Inspection”, EC-199.

OK or NG

OK p |GOTOS.

Replace corresponding front heated
oXygen Sensor.

NG >

8 CHECK COMPONENT

{Mass air flow sensor}
Refer to “Coemponent Inspection”, EC-122.

OK or NG
QK p |GOTOS.
NG P | Replace mass air flow sensor.

9 CHECK COMPONENT

{PCV valve)
Refer to “Positive Crankcase Ventilation”, EC-30.

OK or NG

OK p | GO TO 10.

NG P | Replace PCV valve.

3. Disconnect ECM harness connector.

4. Check hamess continuity between ECM terminal 50 or 51
ang sensor terminal 2,
Continuity should exist.

5. Check harmess continuity between ECM terminal 50 or 51

(or sensor terminal 2} and ground.
Continuity should not exist.
- &
AEY T.s.
DISCOMNNECT

@ f—
hs. || ECM |0|CONNECTOR"

50,51

& L[N

[©]

-

DISCONNECT

50: Right bank

10

CHECK COMPONENT

(Front heated oxygen sensor)
Refer to0 “Component inspection”, EC-185,

OK or NG
OK p | GO TO 1.
NG p | Replace corresponding front heated
oxygen sensor.
11 CHECK SHIELD CIRCUIT

1. Remove joint connector.

51: Left bank

2. Check the following.

SEFB35U
If OK, check harness for short to ground and short to e Continuity between joint connector terminal and ground
power. e Joint connector
(Refer to “HARNESS LAYQUT" in EL section.)
OK or NG Continuity should exist.
It OK, chack harness for short to ground and short to
OK '
> |GOTO7 power. Then reconnect joint cennector.
NG » | Repair open circuit or short to ground OK or NG
or short t0 power in harness or con-
nectors. OK p | GO TO 12.
NG p | Repair open circuit or short to ground
or short to power in harness or con-
nectors.




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

Retfer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

» |INSPECTION END
Component Inspection _—
e NONTOR % Mo L] FRONT HEATED OXYGEN SENSOR
y 2137pm &) With CONSULT "
MAS AIR/FL SE 1.96v
GOOLAN TEMP/S 84°C 1) Start engine and warm it up to normal operating temperature.
lip ey Lgﬁ;" 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR"
iNJ PULSE-B1 2 Bmsec mode with CONSULT, and select “FR 02 SEN-B1 (-B2)” and
AJF ALPHA-B1 101% “FR 02 MNTR-B1 (-B2)".
FRO2 HTR'BE ON 3) Hold engine speed at 2,000 rpm under no load during the fol-
lowing steps.
RECORD SN 4) Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR 02 MNTR-B1 {-B2)” in “DATA MONITOR” mode changes
Right bank from “RICH” to “LEAN" to “RICH” 5 times in 10 seconds.
cycle | 1 | | al 4]s5] 5 times (cycles) are counted as shown left:
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R R = “FR 02 MNTR-B1 (-B2)”, “RICH"
B1 L = “FR 02 MNTR-B1 (-B2)”, “LEAN"
e “FR O2 SEN-B1 (-B2)” voltage goes above 0.6V at least once.
Left bank | e “FR 02 SEN-B1 (-B2)” voltage goes below 0.3V at least once.
FR 02 MNTR LlLf_EHSLiH Iﬂ?_lq e “FR O2 SEN-B1 (-B2)" voltage never exceeds 1.0V.
-B2 CAUTION:
Discard any heated oxygen sensor which has been dropped
SEF920U1 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.
& 8 &
CMPS FR 02 DN
17:51 EEE&’; SE1N ® Maximum . . .. « Maximum voltage
(rpm) ) KA ',' i F I,' Y ’,’ v should be over 0.6V
09'13 2050 0.19 ! Lo 1 ' at least one time.
0g"11 2050 0.18 -z - : o
09::09 2050 018 ﬂ-] g ©7] I ' . ' » Minimum voltage
88..8; ggg; g}g é ' o } , | : ‘ :' ' shouid be below 0.3V
09"03 2080 0.23 o~ Vo Vo Yo Vo Vo ! at least one time.
09'01 2012 0.43 . L L A U S
o o ~ - . ~
GRAPH T 'r: i} Minimum SEracey
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Component Inspection (Cont'd)

HE T 6

[_Ecm__lofcomnector]| f(‘j\u

50 51 a
5 etie,d

A

0* ]

50: Right bank D o

51; Left bank =

SEF919U

# Without CONSULT

1)
2)

3)

*

.
CA

Start engine and warm it up to normal operating temperature.
Set voltmeter probes between ECM terminal 50 (right bank
sensor signal) or 51 (left bank sensor signal) and engine
ground.

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 Il (FRONT HEATED OXYGEN SENSOR MONI-
TOR).

The maximum voltage is over 0.6V at least one time.

The minimum veltage is below 0.3V at least one time.

The voltage never exceeds 1.0V.

UTION:

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 P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Component Description

Louver

/Holder
N

fyssiag ‘/////,,,'\\\“,,....‘ -.‘

Heater pad

el

Zirconia tube

SEF463R)

Component Description

The front heated oxygen sensor is placed into the front tube. ft
detects the amount of oxygen in the exhaust gas compared to the

(6]

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.

MA

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.

EM

LG

Z g
>
g FE
g
H
E AT
0 H
Rich ~=—— Ideal ratic ——= Lean
Mixture ratio
SEF288D [
CONSULT Reference Value in Data Monitor
Mode PD
. . NBECD420
Specification data are reference vaiues.
MONITOR ITEM CONDITION SPECIFICATION AX
FR 02 SEN-B1
FR 02 SEN-B2 0 - 0.3V «— Apprex. 0.6 - 1.0V sU
_— . Maintaining engine speed at 2,000
) ¢ Engine: After warming up LEAN —— RICH
FR O2 MNTR-BI i Changes more than 5 times during
FR O2 MNTR-B2 10 seconds. BR
ECM Terminals and Reference Value voorr ST
Specification data are reference values and are measured between each terminal and 32 {(ECCS ground).
TER-
MINAL | 07 ITEM CONDITION DATA (DG Voltage) RS
NO.
0 - Approximately 1.0V AT
50 lw Front heated oxygen M T T
SenSQrRH 2
[Engine is running] IFIA
e After warming up to normal operating temperature
and engine speed is 2,000 rpm
Front heated oxygen
51 w sensor LH D S@
SEFO02V
EL
IDX
EC-187 361
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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 i
oK NG To judge the malfunction, the diagnosis checks that the fron
y AN heated oxygen sensor output is not inordinately high.
v
ov
SEF301U
DTC No. Malfunction is detected when ... Check ltems {Possible Cause)
PO134 ® An excessively high voltage from the sensor is sent to ¢ Harness or connectors
0509 ECM, . (The sensor circuit is open or shorted.)
(Right bank) ¢ Front heated oxygen sensor
PO154
0412
(Left bank})
DTC Confirmation Procedure
¥ MONITOR 3% NO FAIL NBECU42
 ave NOTE:

COOLANTEMP/S It “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”.
2) Select “DATA MONITOR” mode with CONSULT and wait at
RECORD ’ - I?ast 5 seconds.
SEFQ02P With GST

1) Turn ignition switch “ON” and wait at least 5 seconds.

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

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

4) Select “MODE 3” with GST.

No Tools

1)  Turn ignition switch “ON” and wait at least 5 seconds.

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

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

EC-188



DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Wiring Diagram

Wiring Diagram
NBFC0424
RIGHT BANK oo @
IGNITION SWITCH - -
ON or START EC-FRO2RH-01
I
; FUSE |Refer to EL-POWER. A
% 10A BII'%CK
mm— : Deteciabie ling for DTC
I —— : Non-delectable line for DTC EM
[37u] |
BAW
' LG
[3]
FRONT HEATED
OXYGEN SENSOR RH EC
| L2y
PL W FE
.
t [
| i AT
| I
B/W i i
I—I—I@ 4 | | TF
|
i l
T ]
I l Hz 5)
R 2 PD
i I 2
| ) L2
N B 5 AX
i I
I I
N E SU
| I
| I I I
I ! 5
! | ‘i B B BR
I I _I
e @ —— ® l
PU w _'::.l'_ = ST
|—-I_I F25
[175] [oll
O2HFR O2SFR ECM RS
{ECCS
CONTROL
MODULE)
87
A
Refer to last page (Foldout page).
1123415 ——16]7]8]9]10
11]12]13]14]15}18[17] 18] 18]20]21]22] 23] 24 SC
< _
HHOONaRE 2L2|2|212|Eﬁ1) EL
GY
T - i

w01]102 |10 f 04| [ 105|106 ] 107 | 1 IEIEE [ 4| 2 EE]@ 24
5]6]7 2728

iy K Y O T B 10 O 3t

nrine ez Jia]i2zfi2s) 04 m 42

[1s]16]17]18] [36fag] [aofai]

MEC143C

EC-189 363



DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Wiring Diagram (Cont'd)

LEFT BANK
NBECO424502
IGNITION SWITCH » -
ON or START EC-FRO2LH-01
|
! FUSE {Refer o EL-POWER,
104A | BLOCK
(/B} m : Deteclable line for DTC
1 ——— : Non-detectabie line for DTC
||37u[| I
B/W
BW
Il 3 |]
FRONT HEATED
OXYGEN SENSOR LH
] IL2])
PUW w
-1
F-— “
I I
| |
| l
B/wW D | |
I—l—l | I
- 4 [ I
i [
B I I JOINT
I [ __E CONNECTOR
| i
i I T
| | I_L'—’J
| i B
! I
I I
| | ‘
I ]
I I
} |
| | l l
| i R
I I i’ B
I I .J
LKk o— 1
PUMW W = =
I_|_l F20
[i21] [51]
O2HFL 02SFL ECM
(ECCS
CONTROL
MODULE)
F24
Refer to last page (Foldout page).
1]2]3]4]s 6l7
11]12]13[14]15]16]17] 18] 19]z0)21
SEEI DL LT
101 |10z |1os [ 104] F1osf 108 ] a7 [ 108 24|25
w0 [ o o faz| s na s {is 31|32
sz |s f o vz [terf iz vz fros ol

MEC147C
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DTC P0134 (RIGHT BANK, -B1), PO154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Diagnostic Procedure

Diagnostic Procedure

NBECO425

1 INSPECTION START

3 CHECK INPUT SIGNAL GIRCUIT

1. Turn ignition switch “QOFF”,
2. Disconnect corresponding front heated oxygen sensor har-
Ness connector.

'Front
Lo \
Front heated oxygen sensor
\ harness connector RH \ )
SEF987R

N

Front heated oxygen
. SEensor harness’i

Naa=st

SEF984RB

1. Disconnect ECM harness cannector.

2. Check harness continuity between ECM terminal 50 or 51
and sensor terminal 2.
Continuity should exist.

3. Check harness continuity between ECM terminail 50 or 51
(or sensor terminal 2) and ground.
Continuity should not exist.

e Povwem] 7o |24

=
e LLEN

DISCUNNECT DUSCONNECT

50: Right bank @
51: Left bank

SEF695U
If OK, check harness for short to ground and short to
power.

OK or NG
OK p | GO TO 4.
NG P | Repair open circuit or short to ground

or short to power in hamess or con-
nectors.

4 CHECK CONNECTOR FOR WATER

» (GOTOZ2

2 RETIGHTEN FRONT HEATED OXYGEN
SENSOR

1. Disconnect front heated oxygen sensor harness connector.
2. Check connectors for water.
Water should not exist.

1. Loosen and retighten corresponding front heated oxygen
sensor.
Tightening torque:
40 - 50 N'‘m (4.1 - 5.1 kg-m, 30 - 37 fi-Ib)

OK or NG
OK p | GOTOS.
NG p | Repair or replace harness or connec-
tors.

5 CHECK COMPONENT

p GO TO 3.

{Front heated oxygen sensor}
Refer to “Camponent Inspection”, EC-192.

OK or NG
OK p |GOTOBG.
NG p | Replace corresponding front heated
oxygen Sensor.

6 CHECK INTERMITTENT INGIDENT

Refer to “TROUBLE DIAGNOS!S FOR INTERMITTENT
INCIDENT", EC-107.

P | INSPECTION END

EC-191
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DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Component Inspection

Component Inspection .
% MONTOR s NoFal L] FRONT HEATED OXYGEN SENSOR —
& With CONSULT
COQLAN TEMP/S 84°C 1) Start engine and warm it up to normal operating temperature.
iptchviai - 2) Select “MANU TRIG” and “Hi SPEED” in “DATA MONITOR"
INJ PULSE-B1 5 6Mmsec mode with CONSULT, and select “FR 02 SEN-B1 (-B2)” and
A/F ALPHA-B1 101% “FR O2 MNTR-B1 (-B2)".
FR o2 HTH'B1m ON 3) Hold engine speed at 2,000 rpm under no load during the foi-
! lowing steps.
RECORD SEF365Y 4)  Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR 02 MNTR-B1 (-B2)” in “DATA MONITOR"” mode changes
Right bank from “RICH” to “LEAN” to “RICH” 5 times in 10 seconds.
cyde | 1] 2| 3| 4] 5] 5 times (cycles) are counted as shown left:
FR 02 MNTR R-L-R-L-A-L-R-L-R-L-R R = “FR 02 MNTR-B1 (-B2)”, “RICH”
-B1 L = “FR O2 MNTR-B1 (-B2)", “LEAN”
e "FR 02 SEN-B1 (-B2)” voltage goes above 0.6V at least once.
Left bank e “FR 02 SEN-B1 {-B2)" voltage goes below 0.3V at least once.
g e 1112131451 “FR 02 SEN-B1 (-B2)” voltage never exceeds 1.0V.
-B2 CAUTION
Discard any heated oxygen sensor which has been dropped
SEPS20Y 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.
228
17:51 'CHI\E’I;“S 8% Maximum » Maximum voltage
ng:JEr'r:)) O U AN should be over 0.6V
0913 2050 : v M B at least one time.
AU S ISP
A A O R ol be baow 0.3
0903 2060 0.23 2 } r.' { ’ T ‘,‘ i at least one time.
0901 2012 0.43 g LY. N A
T w Minimum
GRAPH - @ SEF366V
$ Without CONSULT
. r o\ i . 1) Start engine and warm it up to normal operating temperature.
2) Set voltmeter probes between ECM terminal 50 (right bank
[ ecm lo|CONNEcmR|| . /6\ ’ sensor signal) or 51 (left bank sensor signal) and engine
50 51 ground.
2, e 3) Check the following with engine speed held at 2,000 rpm con-
i I_s stant under no load.
o & ® MIL goes on more than 5 times within 10 seconds in Diagnos-
50: Right bank l l tic Test Mode Il (FRONT HEATED OXYGEN SENSOR MONI-
51: Left bank @ = TOR)-
sergiou| @  The maximum voltage is over 0.6V at least one time.

EC-192



DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (H!GH VOLTAGE)

Component Inspection (Cont'd)

e The minimum voltage is below 0.3V at least one time.

¢ The voltage never exceeds 1.0V.

CAUTION: @l
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 MA
such as a concrete floor; use a new one.

EM

$G
EL

DX

EC-193 367
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

Description

Description oo
SYSTEM DESCRIPTION ' wEGo 27501

ECM func-

A Actuator
tion

Sensor input Signal to ECM

Front
heated
oxygen Front heated oxygen sensor
sensor heaters

heater
control

Camshaft position sensor Engine speed

The ECM performs ON/OFF control of the front heated oxygen sensor heaters corresponding to the engine
speed.

OPERATION
NBECG427507
Engine speed rpm Front heated oxygen sensor heaters
Above 3,200 OFF
Below 3,200 ON
CONSULT Reference Value in Data Monitor
Mode
g . NBECO428
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
ER O2 HTR-B1 * Engine speed: Idle ON
FROZHTR-B2 | ¢ Engine speed: Above 3,200 rpm OFF

ECM Terminals and Reference Value oo
Specification data are reference values and are measured between each terminal and 32 {(ECCS ground).

TER- | wire
MINAL COLOR ITEM CONDITION DATA {DC Voltage)
NO.
119 [Engine is running]
LZE:; PU e Engine speed is below 3,200 rpm Approximately 0.4V
Front heated oxygen sen-
1921 sor heater
(Left PUMW [Engine is running] BATTERY VOLTAGE
bank) & Engine speed is above 3,200 rpm {11 - 14V)
On Board Diagnosis Logic
NBEC0430
DTC No. Malfunction is detected when ... Check items {Possible Cause)
PO135 # The current amperage in the front heated oxygen sensor | ® Harness or connectors
0901 heater circuit is out of the normal range. (The front heated oxygen sensor heater circuit is
(Right bank) (An improper voltage drop signal is sent to ECM through open or shorted.}
——P0155 the front heated oxygen sensor heater.) ® Front heated oxygen sensor heater
1001
(Left bank)

EC-194



DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

DTC Confirmalion Procedure

% MONITOR ¥ NoFAiL []

CMPS*RPM(REF) 750rpm

MAS AIR/FL SE 1.28v

COOLANT TEMP/S 90°C

FR 02 SEN-B1 0.04V

FR 02 SEN-B2 0.04V

FR O2 MNTR-B1 LEAN

FR 02 MNTR-B2 LEAN

FR 02 HTR-B1 ON

FR 02 HTR-B2 ON
RECORD

SEF373V

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.

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.

@& 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) Egrform “Diagnostic Test Mode Il (Self-diagnostic results)” with

M.

¢ When using GST, “DTC Confirmation Procedure” should
be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode ll) because GST cannot dis-
play MODE 7 (1st trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
il) is recommended.

NBECO437

EC-195
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

Wiring Diagram

Wiring Diagram

370

NBECD432
RIGHT BANK
NBED0432501
IGNITION SWITCH - -H-
ON or START EC FO2H R-01
T
FUSE Refer to EL-POWER.
10A |BLOC
+/B) S : Detectable line for DTC
i . Non-detectable line for DTC
||3TU|
BAN I
B/W
=] _
FRONT HEATED
OXYGEN SENSOR RH
DN i I
PU WF
<"C>
r~r"
| [
| |
| |
/W | |
A I l
i |
F23 ! |
! ] g%rﬁscmn
BE Eh
! | =]
i | l_l_,
| | B
! |
| |
| | +
I I
| |
| |
| | I l
I ! B B B
| | I
| | ._I
t‘- " .— —L
PU W — F;
F25
||119|| ’I 50||
O2ZHFR 02SFR ECM
(ECCS
CONTROL
MODULE)
Refer o last page (Foldout page).
M9
1]2]3]4]5k” =6
11]12§13]14f15]16]17]18]: 5|20
Clz[3(FD) I EREIRIE
GY
|
101 {102 [103] 1047 [ 108 106|107
109|110 | i fnz| | vraf 14 f g @
w7fvs (e |20 f1z] |z

MEC144C



DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

Wiring Diagram {Cont'd}

LEFT BANK _
NBECD432502
lehgngrrusgrgvngH EC-FO2H-L-01 Gl
|
! FUSE |Referto EL-POWER.
fey ) MA
I : Detectable line for DTC ’
i — : Non-detectable line for DTC
El
FRONT HEATED LG
OXYGEN SENSOR LH
[T EC
W
-~
A N FE
I |
i I
1 AT
i I
| i
I |
| I JOINT I3
I | —E GONNECTOR
Ll ]
i | 1
| . LI1_I_| PD
I [ B
| I
I I
! | AX
[ I 4
| !
: | | | SHj
{ I
| | i’ g F
g 5 ‘ .J l BR
Il S
O2HFL O2SFL ECM
CONTROL
MODULE) RS
BT
Refer to last page (Feldout page). U:HA
12345<>6789s0M32
1[12]13]14}15]18]17]18]19]20]21[ 2223024
W
SG
[__]
i
GY
EL
101|102 [ios | 1oe | | 105] 108|107 | w08
D4

wefno [ {uag [na]ne]ns ]
w7 s g zo] [ao1]v22 iz s
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN-SENSOR HEATER

Diagnostic Procedure

Diagnostic Procedure

1 CHECK POWER SUPPLY

2 DETECT MALFUNCTIONING PART

1. Turn ignition switch “"OFF”.
2. Disconnect corresponding front heated oxygen sensor har-
ness connector.

Front heated oxygsn sem
\ harness connector RH \“* )

SEF987R

~

N

Front heated oxygen
. SENSOr harness

=
Y == gonnector LH
NI

3. Turn ignition switch “ON".
4. Check voltage between terminal 3 and ground with CON-
SULT or tester,
Voltage: Battery voltage

ln)

SEF994RB

Check the following.

& Harness connectors F23, M32

& Harness connector M10

® 10A fuse

& Harness for open or short between front heated oxygen
sensor and fuse

P [ Repair harness or connectors.

3 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between terminal 1 and ECM ter-
minal 119 or 121.
Continuity should exist.

i —
H.S_ |[__ecv__iojconnecor]| izt L£8S

DISCONNECT 119,121 DISCONNECT

119: Right bank @

121 Left bank

SEFBI7U
if OK, check harness for short to ground and short to
paower.

OK or NG
OK p |GOTOA4.
NG P | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

4 CHECK COMPONENT

(Front heated oxygen sensor heater)
Refer to “Component Inspection”, EC-199.

SEF696U
OK or NG CK or NG
OK » |GoTos. OK » |GOTOS
NG » |aoTo2. NG P | Replace corresponding front heated
oxygen sensor.
5 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNQSIS FOR INTERMITTENT
INCIDENT", EC-107.
p | INSPECTICN END
EC-198

NBECO433




DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

Component inspection

5
TS

DISCONNECT

€

(&]

AEC1584A)

Component inspection

FRONT HEATED OXYGEN SENSOR HEATER

Check resistance between terminals 3 and 1.
Resistance: 2.3 - 4.3Q at 25°C (77°F)

Check continuity between terminals 2 and 1, 3 and 2.
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

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

NBEG0434

NBECO434501

EC-199
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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 / Helder
= ”ﬁ\i\ \ 2
TSI “\\:\-y \ N ey

Zirconia tube

SEF327R

Specification data are reference values.

Component Description
NBECO105

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 controlied to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in leaner
conditions,

Under normal conditions the rear heated oxygen sensor is not used
for engine control operation.

CONSULT Reference Value in Data Monitor
Mode

NBECOTOE

MONITOR ITEM CONDITION SPECIFICATION
RR 02 SEN-B1
RR 02 SEN-B2 0 - 0.3V «— Approx. 0.6 - 1.0V

RR 02 MNTR-B1
RR 02 MNTR-B2

e Engine: After warming up

Revving engine from idle up to
2,000 rpm

LEAN «— RICH

ECM Terminals and Reference Value

NBECRTO7

Specification data are reference vaiues and are measured between each terminal and 32 (ECCS ground).

TER-
MINAL
NO.

WIRE
COLOR

ITEM

CONDITION DATA (DC Voltage)

56
{Right |L/wW
bank}

Rear healed oxygen sen-

57
{Left |W
bank)

sOor

[Engine is running]
¢ Warm-up condition 0 - Approximately 1.0V
¢ Revving engine from idle up to 2,000 rpm

On Board Diagnosis Logic —

The rear heated oxygen sensor has a much longer switching time
between rich and lean than the front heated oxygen sensor. The
oxygen storage capacity before the three way cataiyst 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
SEF258V
DTC No. Malfunection is detected when ... Check ltems (Possible Cause)

PO137 ® The minimum voltage from the sensor is not reached to | ® Harness or connectors
05_11 the specified voltage. {The sensor circuit is open or shorted.)
(Right bank) ® Rear heated oxygen sensor

¢ Fuel pressure
PO157 ;

LI
0314 njectors
{Left bank)

EC-200



DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

DTC Confirmation Procedure

MR oz sen-e1 017l [
COND#: OUT CF COND
CONDZ: INCOMPLETE
COND3: INGOMPLETE

WFAR oz sen-B2 Po157 [
COND1: OUT OF COND
CONDZ: INCOMPLETE
COND3: INCOMPLETE

MONITOR = MONITOR ======
CHMFPS-RPM{REF} 8925rpm CMPS-RPM(REF) 925tpm
THRTL PGS SEN 046V THRTL PCS SEN 0.46Y
B/FUEL SCHOL 1.5mg B/FUEL SCHDL 1.5ms
SEF374V

MRR 02 SEn-B1 Po137ll [
conot: [ESE
COND2: INCOMPLETE
CONDSE: INCOMPLETE

MONITOR

CMPS-RPM(REF) 1675rpm
THRTL POS SEN 110V

B/FUEL SCHDOL 4.4ms

WRR oz sen-s2 Po1570 [

oo VIl TESTING]

CONG2: INCOMPLETE

COND3: INCOMPLETE
======! MONITOR ======

CMPS-RPM{REF} 1975rpm

THRTL POS SEN 110V

B/FUEL SCHOL 4.4mg

SEF375V

WRR oz sen-81Po137ll [
GOND1: COMPLETED
CONDZ: INCOMPLETE
GOND3: INCOMPLETE

MRR oz SENB2 Fo1s7TH []
GOND1: COMPLETED
COND2: INCOMPLETE
CONDS: INCOMPLETE

MONITCR ======: MCNITOR ======
CMPS-RPM(REF) 1e78rpm CMPS-APM(REF} 1978mpm
THATL POS SEN 140V THRTL POS SEN 1.10v

B:FUEL SCHOL 4.4ms

BAFUEL SCHOL

SEF376V

Wrk 0z sen-e1 ra137l O WRR oz sen-g2 Fo1stll [
COND1: COMPLETED CONDY: GOMPLETED
CONDZ: COMFLETED COND2: COMPLETED
COND3: INCOMPLETE COND3; INCOMPLETE

MONITOR MONITOA ======
CMPS-RPM(REF) 1050rpm CMPS RPMRER) 1050rpm
THATL POS SEN D51V THATL PGS SEN 051V
B#FUEL SCHOL 1.0ms BFUEL SCHDL 1.0ms
SEF377V

WRA 0z senet Potavll [
COND1: COMPLETED
COND2: COMPLETED
GOND3: COMPLETED
= MONITOR ======;

WrR o2 senez o157l T
COND*: COMPLETED
CONDZ: COMPLETED
COND3: COMPLETED

CMPE-RPM(REFY 750rpm
THATL. PO3 BEN 0.5V
B/FUEL SCHOL .8ms

MONITOR ======
CMPS-RPMREF) 750Pm
THATL POS SEN 051V
B/FUEL SCHDA. 0.9ms

SEF378Y|

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:

e Never stop engine during this test. If the engine is
stopped, reperform this test from step 2 in "Procedure for
COND1”. ,

e Always perform at a temperature of more than -10°C
(14°F).

NOTE:

e |f “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.

e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3” are compieted.

@& With CONSULT

Procedure for COND1

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 “RR O2 SEN-B1 (-B2)
P0137 (P0157)” of “REAR 02 SENSOR" in “DTC WORK SUP-
PORT” mode with CONSULT.

4) Touch “START”.

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under no load.
If “COMPLETED” appears on CONSULT screen, go to step 2
in “Procedure for COND 3”.
If “COMPLETED” does not appear on CONSULT screen, go to
the following step.

NBECO455

7) 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-
PLETED” (It will take approximately 60 seconds.)
CMPS-RPM (REF): 1,300 - 2,800 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 1.7 - 6.4 ms
Selector lever: Suitable position
NOTE:
e If “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND 1”.

e If “COMPLETED” already appears at “COND2” on CON-
SULT screen before “Procedure for COND2” is conducted,
it is unnecessary to conduct “Procedure for COND2”.

Procedure for COND2

1) While driving, release accelerator pedal completely with “OD”
OFF from the above condition (step 7) until “INCOMPLETE" at
“COND2” on CONSULT screen has turned to “COMPLETED”.
(It will take approximately 4 seconds.)

NOTE:

If “TESTING” is not displayed after 5 minutes, retry from step

2 in “Procedure for COND1”.

EC-201
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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)

HRR 0z sEN-B1 Po137Hl [] WAR 02 sen-a2 Fots7I [

COMPLETED COMPLETED

SELF-DIAG RESULTS SELF-DIAG RESULTS

SEF553U

[ _Eecm__Jocomnector] c f&\
56

57

56: Right bank
S 57: Left bank

SEF9224

Procedure for COND3

1) Stop vehicle and let it idle until “INCOMPLETE" of “COND3” on
CONSULT screen has turned to “COMPLETED". (it will take a
maximum of approximately 6 minutes.)

NOTE:

It “TESTING” is not displayed after 5 minutes, retry from step

2 in “Procedure for COND1",

2} Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS". If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-205.

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 warm it up to normal operating temperature.

2) Set voltmeter probes between ECM terminal 56 (right bank
sensor signal) or 57 (left bank sensor signal) and engine
ground.

3} Check the voltage when racing up to 4,000 rpm under no load
at least 10 times.

(depress and release accelerator pedal as soon as possible)
The voltage should be below 0.43V at least once during
this procedure.

If the voltage can be confirmed in step 3, step 4 is not
necessary.

4) Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH)
in 3rd gear position.

The voltage should be below 0.43V at least once during
this procedure.

EC-202



DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

Wiring Diagram

Wirin'g Diagram

NEECO110

RIGHT BANK oo @]
IGNITION SWITCH - -
I
] FUSE  |Rafer to EL-POWER. MA
g 104 |BLOCK
W  Detectable line for DTC
T - = Non-detectable line for DTC EM
0] I
BAW
o LG
=1
REAR HEATED
OXYGEN SENSOR RH EC
GD;
L L2) el
PU/G LW B BB
S N P |
) I AT
I I
B I I
M32 4 | 1 B
e | i
F23 1 |
v | i A ron
| T e Sl P
[
i I L]
I I
| | 8 AX
I I
| I
I |
I | @ S
| 1
I i :
I I
[ I B B B BR
N I 1
4 3
PUIG Lw = = ST
I_.l_l Fo5 20
122 [56]
O2HRR  G2SRR ECM
(ECCS RS
CONTRQL
MODULE)
E29
HA
Refer to last page (Foldout page).
=
T[2]3]4]5 8[7]8]s]i0
B EREREERSE B Mv?rz S
AT2) BL
ED
] EY A Dltlelafafajefefefo]z]2]™
; — ' HO

2o|2]22] |23 {24

O || Jelerleelealad [
SIETESEaE]

o] jadler] L2
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@Bﬁg
@l M
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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
NBECOT10802
IGNITION SWITCH - -01
ON or START EC RRozLH 0
|
} FUSE Refer to EL-POWER.
g 10A ER%CK
m : Deteciabie line for DTC
I —  Non-detectable line for DTC
[s74] I
B/W
B/W
il
REAR HEATED
OXYGEN SENSOR LH
I [ R N
PU/R W
u ~
F~l___RL~
| [
! I
| |
| |
Ma2 | i
4 | |
F23 | |
I I JOINT
I i _E CONNECTOR
i !
| ! 2
i | IL2)
] | B
| |
| !
| I
[ I
) ] o
1 1
| |
| ! B B 3
PU/R W @ =
O2HRL  O2SRL ECM
ECCS
ONTROL
MODULE}
F24
Refer to last page (Foldout page).
|
1]2Ta1a]s e[7]sls]10] s
11]12]13{14]15]16]17]18]19] 20 21]22]2a] 24

|
(INGED
314/ Gy

Kl KK

104102 [103{ 104] | 165 106]107 | 108

w0 2] [13] 4 ns |18

07|18 |19

120] [121] 122|123 ] 124

[pa[55[56]57]58]73]74]75] 78]
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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
o NBECO111

1

RETIGHTEN GROUND SCREWS

2 |CLEAR THE SELF-LEARNING DATA

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws.

Engine ground =5>_"_ -y

LT SEF031S

With CONSULT
1. 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-learning control coefficient by touching

» |GOTOZ.

“CLEAR".

EAacTiVETESTE [
SELF-LEARN B1:100%
CONTROL B2 : 100%

zz====z=z== MONITOR z=zz=zzz=:

CMPS*RPM(REF) 750rpm
COOLAN TEMP/S a93°C

FR 02 SEN-B1 0.90V

FR 02 SEN-B2 0.90V

A/F ALPHA-B1 1009

A/F ALPHA-B2 [ﬁl 100%

CLEAR

SEF921U
4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC PO171 or P0174 detected?
Is it difficult to start engine?

& 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 harmess 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 Ne. 102 is displayed in Diagnostic Test
Mode Il

6. Erase the diagnostic test mode Il (Self-diagnostic resuits)
memory. Make sure DTC No. 0505 is displayed in Diagnos-
tic Test Mode |II.

7. 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 p | Go to Trouble Diagnosis for “DTC
PO17t, PO174", EC-237,

No » |GoTOS.

EC-205
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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 connecter and ECM harness connector.

N
BRUNCEE= A

Rear heated oxygen sensory
: 7
harness connector AH . ‘

= _‘_-v\w =
L

SEF992RB
3. Check harness continuity between ECM terminalt 56 or 57
and sensor terminal 2.
Conlinuity should exist.
4, Check harness continuity between ECM terminal 56 or 57
(or sensor terminal 2) and ground.
Continuity should not exist.

1. Check harness continuity between terminal 3 and engine
ground.
Continuity should exist.

} ad 1
= SEF699U
If OK, check harness for short to ground and short to

power.

OK or NG
oK p |GOTOS.
NG P { Repair open circuit or shert to ground
or short to power in harness or con-
nectors.

5 CHECK COMPONENT

(Rear heated oxygen sensor}
Refer to “Component Inspection”, EC-207.

OK or NG
OK p |GOTOG.
NG p | Replace corresponding rear front
heated sensor.

6 CHECK SHIELD CIRCUIT

1. Remave joint connector,
2. Check the following.
e Continuity between joint connector terminal and ground
® Joint connector
(Refer to “HARNESS LAYQUT” in EL section.)
Continuity should exist.
If OK, check harness for short to ground and short to
power. Then reconnect joint connector.

) T L&
MY [ _ecm  lofconnecTonl| s
DISCONNECT 56,57 BISCANNECT
56: Right bank @
57: Left bank SEF6ARU
If OK, check harness for shott to ground and short to
power.
OK or NG
OK o GO TO 4.
NG p- | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

OK or NG
OK » (GOTO7.
NG p | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

p [INSPECTION END

EC-206




DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

Component Inspection

Component Inspection
NEECO#IE

. & _ %) REAR HEATED OXYGEN SENSOR oot @]
. @ With CONSULT
[ Ecwm |0|GONNECTOR" c (5\._H 1) Start engine and warm it up to normal operating temperature.
56 3 2) Select “FUEL INJECTION” in “ACTIVE TEST” mode, and [MA
2\4 select “RR 02 SEN-B1 (-B2)” as the monitor item with CON-
i@ fo SULT.
ﬂ ’ ¢ 3) Check “RR O2 SEN-B1 (-B2)” at idle speed when adjusting =V

e “FUEL INJECTION® to +25%.
= “RR 02 SEN-B1 (-B2)” should be above 0.48V at least once
SEF923U when the “FUEL INJECTION” is +25%. LG

“RR 02 SEN-B1 (-B2)” should be below 0.43V at least once
cauECT when the “FUEL INJECTION” is —25%.
. h # Without CONSULT

1) Start engine and warm it up to normal operating temperature.

2} Set voltmeter probes between ECM terminal 56 (right bank
sensor signal) or 57 (left bank sensor signal) engine ground.

5 3) Check the voltage when racing up to 4,000 rpm under no load

at least 10 times.

L&)
| l (depress and release accelerator pedal as soon as possible)
@ O The voltage should be above 0.48V at least once during TE

) SEF924U) this procedure.

57

I[ ECM |o|coNNECTOR{| c f&\H

-
K
5
o Fyt e

R
1=
)

AT

If the voltage is above 0.48V at step 3, step 4 is not nec-

essary. o0
4) Keep vehicle at idling for 10 minutes, then check the voltage.

Or check the voltage when coasting from 80 km/h (50 MPH)

in 3rd gear position. AX

The voltage should be below 0.43V at least once during

this procedure.

> {Reference data) S
o9
=
*
................ BR
4 .
" ' The voltage should be above
-« 0.48V at least one time,
® ST
The voltage should be below
........................................................ 0.43V at least one time. BIS
o .-
A SEF989R
B
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 [{A
such as a concrete floor; use a new one.

SG

EL

EC-207 381
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DTC P0138 (RIGHT BANK, -B1), P

P0158 (LEFT BANK, -B2) REAR HEATED

OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Component Description

Heater pad

/Holder

_-""h-,——-== I y
“‘\\\‘-—#4////// Sy
\\\\'&

Zirconia tube

SEF327R

Specification data are reference values.

Component Description

NBECO437
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 control operation.

CONSULT Reference Value in Data Monitor
Mode

NBECO438

SPECIFICATION

MONITOR ITEM CONDITION
22 85 ggz:g; 0 - 0.3V «—— Approx. 0.6 - 1.0V
| e Engine: . Revving engine from idle up to
ngine: After warming up
RR 02 MNTR-B1 2,000 rpm LEAN RlCH
RR 02 MNTR-B2 o
ECM Terminals and Reference Value I
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).
TER- | \iRe
MINAL | o' on ITEM CONDITICN DATA (DC Voltage)
NO.
56
(Right |L/W
bank) _ | [Engine is running]
SH;ar heated oxygen sen o Warm-up condition 0 - Approximately 1.0V
57 & Rewving engine from idle up to 2,000 rpm
(Left |W
bank)
On Board Diagnosis Logic
. . NBECO440
The rear heated oxygen sensor has a much longer switching time
OK NG between rich and lean than the front heated oxygen sensor. The
v oxygen storage capacity before the three way catalyst causes the

I e N

longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the maximum voltage of the

sensor is sufficiently high during the various driving condition such
as fuel-cut.
ov
SEF250V
DTC No. Malfunction is detected when ... Check Items (Possible Cause)}
PO138 & The maximum voltage from the sensor is not reached to | ® Harness or connectors
0510 the specified voltage. (The sensor circuit is open or shorted.)

(Right bank}

® Rear heated oxygen sensor
o Fuel pressure

gg‘:ga ® Injectors
{Left bank) e Intake air leaks

EC-208



DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

DTC Confirmation Procedure

B rrozsenBiroias || W rro2sene2eniss Bl [
COND: QUT QF COND COND1: OUT OF COND
COND2: INCOMPLETE COND2: INCOMPLETE
COND3: INCOMPLETE COND3: INCOMPLETE
m===== MONITOR ======| - MONITOR 2=5===:
CMPS-APM(REF} 825rpm CMPS-RPM(REF) 925rpm
THRTL POS SEN .46V THRTL POS SEN 0.48v
B/FUEL SCHDL 1.5m B/FUEL SCHOL 1.5ms
SEF379V|

W RA 02 5en-B1Poi3s ]
el )IH TESTING]
COND2; INCOMPLETE
COND3: INCOMPLETE

==: MONITOR
CMPS-RPMAEF)
THRTL POS BEN
B/FUEL SCHOL

1875rpm
110V
4.4ms

s===== MONITOR ======

B rRr oz sen-B2 Fo15s Il [
COND1:
COND2: INCOMPLETE
COND3: INCOMPLETE

CMPS-APM(REF}
THRTL POS SEN
B/FUEL SCHDL

197Grpm
1.1V
4.4mg.

SEF380V

W rAc2senB1 Potas B [
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

====== MONTOR =

M ri oz sen-BzPo1ss Bl [
GOND1: COMPLETED
GOMD2: INCOMPLETE
COND3: INCOMPLETE
MONITOR ======

CMPS-RPM(RER) 1975mpm
THRTL POS SEN 1.10v
B/FUEL SCHDL A4.4mg

CMPS-RPM{REF)
THRTL POS SEN
BFUEL SCHDL

SEF381V

W RA 02 SEN-B1Po136 [l []

GOND1: COMPLETED

COND2: COMPLETED

GOND3: INCOMPLETE
——z=== MONITOR ======:

CMPS-RPM(REF) 1650rpm

THATL POS SEN 0.51¥

BrFUEL SCHDL 1.0ms

W RR Oz sEN-B2 Fo15e I [

COND: COMPLETED

CONBZ: COMPLETED

COMND3: INCOMPLETE
======: MONITOR ==2z==x==;

CMPSRPMREF)

THRTL POS SEN

B/FUEL SCHOL

SEF382V|

W RR 02 SEN-B1 Po13s M [

COMPLETED

B rA oz sen-sz Poise ll [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF559U

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2" and “COND3” are completed.

e |f “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 Never stop engine during this test. If the engine is
stopped, reperform this test from step 2 in “Procedure for
COND 1”. _

e Always perform at a temperature of more than -10°C
(14°F).

With CONSULT

Procedure for COND1

1) Start engine and warm it up to normai operating temperature.

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

3) Turn ignition switch “ON” and select “RR O2 SEN-B1 (-B2)
P0138 (P0158)” of “RR 02 SENSOR” in “DTC WORK SUP-
PORT” mode with CONSULT.

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.
If “COMPLETED” appears on CONSULT screen, go to step 2

in “Procedure for COND 3”.
If “COMPLETED” does not appear on CONSULT screen, go to

the following step.

7) 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-
PLETED". (It will take approximately 60 seconds.)

CMPS-RPM (REF): 1,300 - 2,800 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 1.7 - 6.4 ms

Selector lever: Suitable position

NOTE:

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-
SULT screen before “Procedure for COND2” is conducted,
it is unnecessary to conduct “Procedure for COND2".

Procedure for COND2

1) While driving, release accelerator pedal compietely with “OD”
OFF from the above condition (step 7) until “INCOMPLETE” at
“COND2” on CONSULT screen is turned to “COMPLETED”. (It
will take approximately 4 seconds.)

NOTE:

e If “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND1™.

e If “COMPLETED” already appears at “COND3” on CON-
SULT screen before “Procedure for COND3” is conducted,
it is unnecessary to conduct step 1 in “Procedure for
COND3”.

EC-209

NBECO441
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DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED

DTC Confirmation Procedure {Cont'd)

OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING) -

. "3 i .

[Ecwm

CONNECTOR" _/é)\\ Ny

56

2\_0“‘ .'.f

°H /2:55

0" ‘6
56: Right bank
57: Left bank

SEFg22U

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.)

NOTE:

e If “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND1”,

2) Make sure that "OK" is displayed after touching “SELF-DIAG

RESULTS”.
If “NG” is displayed, refer to “Diagnostic Procedure”, EC-213.

Overall Function Check ocoose
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 warm it up to normal operating temperature.
2) Set volimeter probes between ECM terminai 56 (right bank
sensor signal) or 57 {left bank sensor signal} and engine
ground.
3) Check the voitage 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 0.48V at [east once during

this procedure.
If the voltage can be confirmed in step 3, step 4 is not
necessary.

4) Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH}

in 3rd gear position.
The voltage should be above 0.48V at least once during
this procedure.

EC-210



DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Wiring Diagram

Wiring Diagram

NBECO443
RIGHT BANK
NBECO443501
IGNITION SWITCH - 2RH-01
ON or START EC-RRO
1
FUSE Refer to EL-POWER.
104 |BLOCK
(/B) Weaem - Delectable line for DTC
1 — Non-detectable tine for DTC
371 I
BAW
BAW
.|| 2 ||
REAR HEATED
OXYGEN SENSOR RH
PU/G LW B
~L i
| I
| |
| |
! |
a2 4 | |
F23 I I
Al | I JOINT
1 I CONNECTOR
| . ]
| |
2
| " 2]
| | B
] ]
| [
i |
| |
I [ @
| |
| I
: : B 8 B
| o I ]
t - i
PU/G LW = =
l_l._.l rl_l F20
[27] [56]
O2HRR C23RKA ECM
(ECCS
CONTROL
MODULE)
Refer to last page {Foldout page}.
12345<>678910M32
fi[12]12]14[15]18[17]18]19]20]21122] 25]24 W
T2 S
F21
Q]y HEHBRERE 2Jg[2|2|2|
o1 [ | 1af 0] s [roe]er [oce 112]3] [4]
18| o {1 {1ae| Ta]a s | s mﬁmﬂﬂ O W
irfg)nefsao) [ta1]i2|usim] “eRetes P HS.

MEC145C
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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 ercossoss
IGNITION SWITCH EC-RROQLH-()"
ON or START
1
—= FUSE |Refer to EL-POWER.
i 108 |BLOCK
- Detectable line for DTC
- - — : Non-detectable line for DTC
X I
B/W
BAW
[Em]
REAR HEATED
OXYGEN SENSOR LH
R R R
PU/R w B
o I
! —_
1
|
BAW |
@ A !
(F23) 1
T !
’ {2
| [
I 2
| L2
1 B
|
|
!
i
I @
|
I
: B B 8
PUR w = =
If=1l [0 :
OZHRIL.  O2SRL ECM
(ECCS
CONTROL
MODULE)
Refer to last page {Foldout page).
1[213]als k== =67 ]a]a]io
11]12]13]14]15]16]17]18]19|20)21] 22| 23] 24 (@
AT S
3[4/ &7 Lt ]2]2]2]2]2]2 T
Ir 11 -

L

1011102 | 103 | 14| | 105] 106]107 | 108
wg e ing| | a3 n4yns| 16
n7pHE | g 20| (121122123 124

2 i1a[45]s6]47] [p4]65]66]
48] 4g]50]51]52]52[ee]eo]7o] 71
R A G
R EEER R s Hs.

59160(61162]63] [77[78]79

MEC148C

386 EC-212



DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NEECD444

1 RETIGHTEN GROUND SCREWS

2 CLEAR THE SELF-LEARNING DATA

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws.

Engine ground == =

SEF0318

p |GOTO2

@ With CONSULT

1. 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-learning contro! coefficient by touching
“CLEAR”.

WacTiveETESTE [
SELF-LEARN B1:100%
GCONTROL B2:100%

=z=zzzz=== MONITOR =zzzzzz=c=z

CMPS*RPM(REF} 750rpm
COOLAN TEMFP/S 33°C

FR Q2 SEN-B1 0.90V

FR 02 SEN-B2 0.80V

A/F ALPHA-B1 100%

A/F ALPHA-B2 m 100%

i 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?

(&) 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 hamess connector, and
restart and run angine for at least 5 seconds at idle speed.

4. Stop engine and reconnect mass air flow sensor hamess
connector,

5. Make sure DTC No. 0102 is displayed in Diagnostic Test
Mode Ii.

6. Erase the diagnostic test mode 1l (Self-diagnostic results)
memory. Make sure DTC No. 0505 is displayed in Diagnos-
tic Test Mode [

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?

Yes or No
Yes P | Go to Trouble Diagnosis for “DTC
PO172, PO175", EC-244.
No » [GOTOS3.

EC-213
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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 connecior.

5 AR

A Rear heated oxygen sensary R—{r
@ harness connector RH 7 3.

SEF992RB
3. Check harness continuity between ECM terminal 56 or 57
and sensar terminal 2.
Continuity should exist.
4. Check harness continuity between ECM terminal 56 or 57
{or sensor terminal 2) and ground.
Continuity should not exist.

v T &
I__ecm o] connecton]| @IZ_ e,

DISCONNELT 5615? DISCONHMECT

il

56; Right bank

1. Check harness continuity between terminal 3 and engine
ground.
Comntinuity should exist.

ol

If OK, check hamess for short to ground and short to
power.

OK or NG
OK p | GO TOS.
NG p | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

5 CHECK COMPONENT

(Rear heated oxygen sensor)
Refer to “Compenent Inspection”, EC-215.

CK or NG
OK p |GOTOGS.
NG p | Replace corresponding rear front
heated sensor.

6 CHECK SHIELD CIRCUIT

1. Remove joint connector.
2. Check the following.
* Continuity between joint connector terminal and ground
& Joint connector
(Refer to “HARNESS LAYOQOUT™ in EL section.)
Continuity should exist.
If OK, chack harness for short to ground and short to

57: Left bank
eft ban SEFB98U power. Then reconnect joint connector.
If OK, check harness for short to ground and short to
power. OK or NG
OK or NG OK p [GOTO7T.
QK > (GOTO4. NG P | Repair open circuit or short to ground
or short to power in harness or con-
NG = | Repair open circuit or short to ground nectors.
or short to power in harness or con-
nectors.
7 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107.
p |INSPECTION END
EC-214




DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Component Inspection

Component Inspection NGO
. Py i . REAR HEATED OXYGEN SENSOR weccosssor @]
(f) With CONSULT

(Y IOICONNECTOR" c /5\ H 1)} Start engine and warm it up to normal cperating temperature.
56 2) Select “FUEL INJECTION” in “ACTIVE TEST" mode, and [MA
2\4 select “RR 02 SEN-B1 ( B2)” as the monitor item with CON-
£ Fo SULT.
’ ¢ 3) Check “RR 02 SEN-B1 (-B2)” at idle speed when adjusting EM
5 o “FUEL INJECTION” to +25%.
= “RR 02 SEN-B1 (-B2)” should be above 0.48V at least once
SEF923Y when the “FUEL INJECTION” is +25%. LG

“RR 02 SEN-B1 {-B2)” should be below 0.43V at least once
when the “FUEL INJECTION” is -25%.

% ® Without CONSULT

T 1) Start engine and warm it up to normal operating temperature.
ECM _ |O[CONNECTOR 7\
L 1 " CI(S\‘H 2) Set voltmeter probes between ECM terminal 56 (right bank

7 2‘..‘?'..,,5 sensor signal) or 57 (left bank sensor signal) and engine
SN 2'_5 ground.
o 03 3) Check the voitage when racing up to 4,000 rpm under no icad AT
ﬂ at least 10 times.
2 & (depress and release accelerator pedal as soon as possible) _
= SEF924U The voltage should be above 0.48V at least once during i

this procedure.

If the voltage is above 0.48V at step 3, step 4 is not nec-

essary. PB
4) Keep vehicle at idling for 10 minutes, then check the voltage.

Or check the voltage when coasting from 80 km/h (50 MPH) AX

in 3rd gear position.

The voltage should be below 0.43V at least once during

this procedure. SU
> (Reference data)
o™
2 BR
! * | The voltage should be above
< 0.48Y at least one time. ST
w
. The voltage should be below RS
__________________________ - e e e e e 0.43V at least one time.
e et deldedeleletieel el LT
A SEF98OR[
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.

S

EL
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DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Component Description

Zirconia tube

Component Descrlptlon rooin
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 control operation.

SEF327R|
CONSULT Reference Value in Data Monitor
Mode
. - NEECO447
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
RR Q2 SEN-B1
0 - 0.3V «— Approx. 0.6 - 1.0V
RR O2 SEN-B2 Revving engine from idle up to

® Engine: After warming up
RR 02 MNTR-B1

RR O2 MNTR-B2

2,000 rpm
LEAN «— RICH

ECM Terminals and Reference Vaiue

NBECO448
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER- 1 \wiRE
MINAL ITEM CONDITION DATA (DC Voltage)
NO. COLCR
56
(Right |L/w
bank) Rear heated oxygen sen- | [Engine is running] 0 - Approximately 1.0V
57 sor ¢ Rewing engine from idle up to 2,000 rpm PP ’
fleft |W
bank)
On Board Diagnosis Logic
. . NE!?COMQ
The rear heated oxygen sensor has a much longer switching time
OK NG between rich and lean than the front heated oxygen sensor. The
v oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the 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 ltems {Possible Cause)
P0139 & |t takes more time for the sensor o respond between e Harness or connectors
0707 rich and lean than the specified time. (The sensor circuit is open or shorted.)

(Right bank)

PO159
0708
(Left bank)

e Rear heated oxygen sensor
e Fuel pressure

e [njectors

¢ Intake air leaks

390
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DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

DTC Confirmation Procedure

M rRozsensi Potas Bl ]
CONDN: OUT OF COND
COND2: INCOMPLETE
CONDS: INCOMPLETE

W RR 02 8eN-B2 Po153 ll [
COND#: OUT OF GOND
CONDZ: INCOMPLETE
COND3: INCOMPLETE

====== MONITOR ===z===: MONITOR ======
CMPS-APM{REF) S2xpm CMPS-RPM{BEF) 925rom
THHTL POS SEN 0.46V THRTL FOS SEN DABY
B:FUEL SCHDL 1.5ms BFUEL SCHDL 1.5ms

SEF383V

W Rr oz sEn-B1Po13a Ml [
conDY: [ENE
COND2: INCOMPLETE
COND3: INCOMPLETE

B rr o2 sen-B2 Pot1ss Il ]
oo |NE TESTING]
COND2: INCOMPLETE
CONDA: INCOMPLETE
====== MONITOR ======

= MONITOR
CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

1975rpm
110V
4.4ms

CMPS RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

SEF384V]

W AR 02 SEN-B1 Pot1as D
CONDY; COMPLETED
CONDZ: INCOMPLETE
COMD3: INCOMPLETE

MONITOR ======

W RR oz SEN-B2 Potss B[]
GOND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

=zz=== MONTOR s=a===

CMPS-RPM(REF)
THHTL POS SEN
B/FUEL SCHOL

CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

SEF3BSV)

W rroz2 sEN-R1P0139 IR [
COND1: COMPLETED
GOND2: COMPLETED
COND3: INGOMPLETE

B RRC2 SEN-B2 o159 D
COND1: COMPLETED
GONDZ: COMPLETED
COND3: INCOMPLETE

MONITOR

MONITOR ======:

CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

1050em
G.51v
1.0ms

CMPS-RPM(REF}
THRTL POS SEN
B/FUEL SCHDL

SEF386V

B RROz sENB1PO12 B [

COMPLETED

B RR oz sen-B2 po1ss Il [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF565U)]

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3” are completed.

e If“DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting the
next test.

TESTING CONDITION: .

e Never stop engine during this test. If the engine is
stopped, reperform this test from step 2.

e Always perform at a temperature of more than -10°C
(14°F).

(@ With CONSULT

Procedure for COND1

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 “RR O2 SEN-B1 (-B2}
P0139 (P0159)” of “REAR 02 SENSOR” in “DTC WORK SUP-
PORT” mode with CONSULT.

4) Touch “START".

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under no load.
If “COMPLETED” appears on CONSULT screen, go to step 2

in “Procedure for COND3".
If “COMPLETED"” does not appear on CONSULT screen, go to

the following step.

7}  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-

PLETED". (It will take approximately 60 seconds.)
CMPS-RPM (REF): 1,300 - 2,800 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 1.7 - 6.4 ms
Selector lever: Suitable position

NOTE:

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-
SULT screen hefore “Procedure for COND2” is conducted,

it is unnecessary to conduct “Procedure for COND2”.

Procedure for COND2

1)} While driving, release accelerator pedal completely with “OD”
OFF from the above condition (step 7) until “INCOMPLETE” at
“COND2" on CONSULT screen is turned to “COMPLETED". (it
will take approximately 4 seconds.)

NOTE:

e If “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND1”,

e If “COMPLETED” is already appears at “COND3” on CON-
SULT screen before “Procedure for COND3” is conducted,
it is unnecessary to conduct step 1 in “Procedure for
COND3".

EC-217

NBECO450

(VA

EM

LG

FE

AT

TF

PD
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BT
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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)

CONNECT ) )
€
[ _Ecm__ I comnecTon]| o f(S\H
56 &7 3
zonted
1-: / ;55
0% ‘s
56: Right bank
D @-J | 57. Left bank

SEF922U

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.)

NOTE:

If “TESTING” is not displayed after 5 minutes, retry from step
2 in “Procedure for COND1”.

2) Make sure that “OK” is displayed after touching “SELF-DIAG

RESULTS”. :
It “NG” is displayed, refer to “Diagnostic Procedure”, EC-221.

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 warm it up to normal operating temperature.

2) Set voltmeter probes between ECM terminal 56 (right bank
sensor signal} or 57 (left bank sensor signal) and engine
ground.

3) Check the voltage when racing up to 4,000 rpm under no load
at least 10 times.

{depress and release accelerator pedal as soon as 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 3, step 4 is not
necessary.

4) Keep vehicle at idiing for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH)
fn 3rd gear position.

The voltage should change at more than 0.06V for 1 sec-
ond during this procedure.

EC-218



DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Wiring Diagram

Wiring Diagram

NBEC0452

RIGHT BANK N
IGNITION SWITCH EC-RRO2RH-01
ON or START
1
: FUSE |Refer to EL-POWER,
% 108 [BLOCK
[=s] mmm  Detoctabis fine for DTC
1 e Non-detectable line for DTC
37U I
B/W
B/W
REAR HEATED
OXYGEN SENSOR RH
0 &
PL/G LW B
o -T T =~
~a___§--
|
|
BAW '
A !
=] '
'
T I E CONNECTOR
2
I 2.
' (]
I
I B
|
i
!
|
I o
I
I .
|
I B B B
1 _ 1
‘.:— _:—
P —_ —
U/G LW D) =
||122|| (B3l
O2HRR  O2SRR ECM
{ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
1[2[3]4]5 s]7]8]oiol -
11]12]13]14]15]18]17 18l 1al20]2i{z2]2a]oe W
AT
(F1) Fa1
GO  [OnnnlEEEEEE
T——1
i |10 vus] e} | 1es] 10 {107 ] uos 112[3] 4] 24
w|ne|m[we| [ne[nams|ws] LoLeLl71818] O 26271281201 30] I35
1z | g g 1e] [121]122]smm |1 hatial EIEERE 42 8] [| &Y H.S I
_ [15]18]17] 8] aaf39] [aol4t

EC-219
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DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Wiring Diagram {Conl'd) .
LEFT BANK | ' —

IGNITION SWITCH EC-RRO2LH-01
ON or START
|
i FUSE Refer to EL-POWER.
% 104 |BLOCK
- m  Detectable line for DTC
I - Non-detectable line for DTC
37U I
BW
BAW
ll 4 Il
REAR HEATED
OXYGEN SENSOR LH
I [ 3 (1 I
PUMR W B
|
|
1
BAW I
e @ ) .
'
I
7 | SNnecToR
I ﬁz
| 2]
1 2
I L]
1 B
|
|
i
' ®
[
|
|
: B 3 B
| - :
o I i
PU/R w 55 F_EE)
||123I| |Is7|
02HRL  02S8RL ECM
(ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
1]z2]2lafsk="""==6[7[8]aw0 R
11]12]13]14]15]16} 7] 18] 18] 20]21] 22] 23] 24 W
[ ]
2 o=
ﬂl’ I Kl KN KK
101|102 o3[ 104 | ] e w06 107 10 24|25 42Ja5]e6]47]  |64]65]68
48] 29]50[51]52[53]sa[ee]7o]71
9] 10| 1a 2] [ 3] 11405 ns 31|a 72| l|(F24
=l 54]s5]56]57]58]72] 74l 7] 76 a HS.
7]t f1ta | ieo] [121]12e]rea{ e 2198] Peleoleifeled] [717879]

MEC148C
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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

NEBEC0453

1

RETIGHTEN GROUND SCREWS

2 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch "OFF”.
2. Loosen and retighten engine ground screws.

Engine ground V\%

e T

f\\/

/ “\)%.if*%@

SEF0315

» |GOTO2Z2.

EC-221

1. Disconnect correspending rear heated oxygen sensor har-
ness connector and ECM harness connector.

SEF990R

SEF992RB
2. Check harness continuity between ECM terminal 56 or 57
and sensor terminal 2.
Continuity should exist.
3. Check harness continuity between ECM terminal 56 or 57
{or sensor tarminal 2) and ground.
Continuity should not exlst.

’@i = &
[ ecm  [o[connecToR]| fr 1 €8

DISCONNECT 55: 67 DISCONMECT

IR

57. Left bank SEFEOEL
If OK, check harness for short to ground and shert to

power.
OK or NG
CK p |GOTOS.
NG P | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

S

BR

ST

RS
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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 GROUND CIRCUIT

& CHECK SHIELD CIRCUIT

ground.

Continuity should exist.

Check harness continuity between terminal 3 and engine

1. Remaove joint connector.
2. Check the following.
e Continuity between joint connector terminal and ground
e Joint connector
(Refer to “HARNESS LAYOUT” in EL section.)
Continuity should exist.
If OK, check hamess for short to ground and short to
power. Then reconnect joint connector.

or shott to power in hamess or con-

nectors.

OK or NG
@ 0K p [GOTOS.
@ Le .--J | NG ' | Repair open circuit or short to ground
= SEF8a9U or short to power in harness or con-
it OK, check harness for short 1o ground and shart to power. nectors.
OK or NG
OK » lcoToa, 6 CHECK INTERMITTENT INCIDENT
NG B | Repair open circuit or short to ground Refer to "TROUBLE DIAGNCOSIS FOR INTERMITTENT

INCIDENT", EC-107.

p | INSPECTION END

4 CHECK COMPONENT

(Rear heated oxygen sensor)
Refer to “Component inspection”, EC-222.

OXygen sensor.

OK or NG
0K p |GOTOS.
NG p | Replace corresponding rear heated

—

[T Ecm o] connecTon]]

58

D

SEF923U

ECM C| CONNECTOR

H.s. é}

BN

57

a*

)

3
2 ‘.III'I"
15‘\ -5

£

o

SEF924U

Component Inspection
REAR HEATED OXYGEN SENSOR

NBECO454

NBECO454501

@ With CONSULT

1)
2)

3)

Start engine and warm it up to normal operating temperature.
Select “FUEL INJECTION” in “ACTIVE TEST” mode, and
séelect “RR 02 SEN-B1 (-B2)” as the monitor item with CON-
ULT.

Check “RR 02 SEN-B1 (-B2)” at idle speed when adjusting
“FUEL INJECTION” to £25%.

“RR 02 SEN-B1 {-B2)” should be above 0.48V at least once
when the “FUEL INJECTION” is +25%.

“RR 02 SEN-B1 (-B2)” should be below 0.43V at least once
when the “FUEL INJECTION” is -25%.

(0 Without CONSULT

1)
2)

3)

Start engine and warm it up to normal operating temperature.
Set voltmeter probes between ECM terminal 56 (right bank
sensor signal) or 57 (left bank sensor signal) and ECM termi-
nal 32 (engine ground).

Check the voltage when racing up to 4,000 rpm under no foad
at least 10 times.

{(depress and release accelerator pedal as soon as possible)
The voltage should be above 0.48V at least once during

EC-222



DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Component Inspection (Cont’d)

this procedure.

If the voltage is above 0.48V at step 3, step 4 is not nec-

essary. _ Gl
4} Keep vehicle at idling for 10 minutes, then check the voltage.

Or check the voltage when coasting from 80 km/h (50 MPH)

in 3rd gear position. A

The voltage should be below 0.43V at least once during

this procedure.
P —  EM

[ 0t e e

---------------- .
) ' }The voltage shou!ld be above

(Reference data)

0.48Y at least cne time.

The voltage should be below EEe
0.43V at least one time. =

...........................
----------

SEF989R

AT

CAUTION:

Discard any heated oxygen sensor which has been dropped TE
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,

PO
AX
SU
BR
ST
RS

HA

EC-223
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DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Component Description

Heater pad

/Holder
E LN \ \

Zirconia tube

SEF327R]

Specification data are reference values.

Component Description s
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 QV 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

NBECO456

SPECIFICATION

MONITOR ITEM CONDITION
Eg 8; 35:_; 0 - 0.3V «— Approx. 0.6 - 1.0V
- Rewving engine from idle up to

& Engine: After warming up

RR O2 MNTR-B1
RR 02 MNTR-B2

2,000 rpm
LEAN «— RICH

ECM Terminals and Reference Value

NBECO457

Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER- 1 wWiRe
MINAL ITEM CONDITION DATA (DG Valtage)
COLOR
NO.
56
(Right |Lw
bank) _ |[Engine is running]
SR;ar heated oxygen sen ¢ Warm-up condition 0 - Approximately 1.0V
57 & Rewving engine from idle up to 2,000 rpm
(Left |W
hank)
On Board Diagnosis Logic
. . NBECpase
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 e e longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the voltage is unusually
v high during the various driving condition such as fuel-cut.
ov
SEF305U
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO140 ® An excessively high voltage from the sensor is sent fo * Harness or connectors
0512 ECM. {The sensar circuit is open or shorted.}
(Right bank) & Rear heated oxygen sensor
PO160
0315
{Left bank)

EC-224



DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

DTC Confirmation Procedure

DTC Confirmation Procedure

NBECO459

% MONITOR ¢ NOFAIL [] NOTE:

CMPS-RPM(REF) — 2040rpm If “DTC Confirmation Procedure” has been previously conducted,

Ssgtgﬁggg‘gf ggkclh always turn ignition switch “OFF” and wait at least 5 seconds
71, .

B/FUEL SCHEL o Ems before conducting the next test.

() With CONSULT
1)} Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT.
2) Meet the following conditions once.
CMPS-RPM (REF): 1,300 - 2,800 rpm

RECORD

SEF387V|

VHCL SPEED SE: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 1.7 - 6.4 ms
COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
Selector lever; Suitable position

3) Stop vehicle with engine running.

e Overall Function Check _—
Ej] (cnw Use this procedure to check the overall function of the rear heated
- v ‘ oxygen sensor circuit. During this check, a 1st trip DTC might not

[Ceom  Plooweeror] . AR be confirmed.
5% 57 | o /BN # Without CONSULT

Start engine and warm it up to normal operating temperature.

2oy 1)
= / }5 2) Set voltmeter probes between ECM terminal 56 (right bank
¢ 6 sensor signal} or 57 (left bank sensor signal) and engine

ﬂ 56: Right bank ground.

B O 57: Left bank )
3) Check the voltage when racing up to 4,000 rpm under no load
SEFg22U at least 10 times.

(depress and release accelerator pedal as soon as possibie)
The voltage should be below 2V during this procedure.

EC-225
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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
NBECO461?
RIGHT BANK
MNBECD461501
IGNITION SWITCH - -
I
t FUSE [Refer to EL-POWER.
% 10 |BLOCK
m : Detectable line for DTC
T —  Non-detectable line for DTC
37U
BAW I
BAV
il
REAR HEATED
OXYGEN SENSOR RH
I T 0 [ A
PUIG Lw B
~E___B-
t l
I I
. I I
I |
ER
4 I I
Fz3 | |
' ! JOINT
! | CONNECTOR
! ! ] /@&
2
I I ]
| I H
[ I
i [
I I
I I
i I @
I I
I I
I I B B B
| I
N I i
Fpe— | ¢
PUIG Lw in F;)
|l 122" || 5s||
O2HRA  O25RR ECM
(ECCS
CONTROL
MODULE)
F24
Reler to last page (Foldout page).
IARAE AHEB R
11]12]13}14]15]16}17 18] 19]20]21[22] 23]+ (R

]
ATNGED =
2le/ oy DTGz 2] 2]=2]2]12] a

01102 [ 103|104 [ 105] 06 |107 |18
W2 fr3 a5 16
e 18 | 8 20| [121] 122123 )12

@ 8
wdP H.s.

MEC145C
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DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Wiring Diagram (Conf'd)

LEFT BANK . NBEC0461502
IGNITION SWITCH EC-RRO2I.H-01
ON or START
|
! FUSE |Refer to EL-POWER,
% 10A alfé))c
25 I : Detectable line for DTC
T —  Non-detectable iine for GTC
B I
B/W
BN
=
REAR HEATED
OXYGEN SENSOR LH
1 [y N N
PU/R W B
e -~
F-f___&-
| |
I I
I I
I |
BAW
e + f i
&
| |
| I _—-l:'z
| | =y
| | P
| . =)
| | B
| f
I I
I I
1 I
I I @
I |
I |
: : B B B
[ o | :
e e L
PU/R W o =
e
123 f57]
OZHAL  O2SAL ECM
(ECCS
CONTROL
MODULE)

Refer to last page (Foldout page).

1]2]alalsl=__ _>=6l7][8]l9]10 s
16117[18]18]20]21]22]23]24

sy
—
i
(]
~
=
&

]
(TN o=
\3]4/ av LT 22l 2] 2] 2 2] -

01102 | 1034 104] | 105 106 107 | 108
e | g u2| | H3[ 14| ns |16

MECt49C
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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 cecos
1 RETIGHTEN GROUND SCREWS 2 CHECK INPUT SIGNAL CIRCUIT
1. Turn ignition switch “OFF". 1. Disconnect corresponding rear heated oxygen sensor har-
2. Leosen and retighten engine ground screws. ness connector and ECM harness connector.
Engine ground =1 = Y
9 NS

Rear heated oxygen sensory AT

- harness connector RH iz

g (f Lo \‘i" !_
r’“ f,\ Vod. H 2

s
\ =4 NN
N4 S A A\

ﬁ» v \"“ )

SEF0315 SEF9%0R

GOTO 2.

v

SEF992RB
2. Check harness continuity between ECM terminal 56 or 57
and sensor terminal 2.

Continuity should exist.
3. Check hamess continuity between ECM terminal 56 or 57

{or sensor terminal 2) and ground.
' T.s.

Continuity should not exist.
HSCONNECT

_s_ [ _Ecm_Jofconnecor]|

DISCONNECT 56,57

&)

56: Right bank

57: Left bank SEF698U
If OK, check harness for short to ground and short to
power.
OK or NG
OK p |GOTO3.
NG p | Repair open circuit or short to ground
or short to power in harnesg or con-
nectors.

402 EC-228



DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Diagnastic Procedure (Cont'd)

3 CHECK GROUND CIRCUIT

5 |CHECK COMPONENT

Check harness continuity between terminal 3 and engine

ground,

Continuity should exist.
OK or NG
AT [ o OK > [coTos.
5o | £8 ) _
NG P | Replace corresponding rear heated
OXygen Sensor.

&

2

SEF69U
I OK, check harness for short to ground and short to power.

(Rear heated oxygen sensor}
Refer to “Component Inspection”, EC-229.

6 CHECK SHIELD CIRCUIT

1. Remove jeint connector.

2. Check the following. :

# Continuity between joint connector terminal and ground
e Joint connector

OK or NG (Refer to “HARNESS LAYQUT” in EL section.)
oK Continuity should exist.
» |GOTO4 f OK, check harness for short to ground and short to
NG p | Repair open circult or short to ground power. Then reconnect joint connector.
or short to power in harness or con- OK or NG
nectors.
OK p |GOTOT.
NG » | Repair open circuit or short to ground

4 CHECK CONNECTORS FOR WATER

or short to power in harness or con-

Check rear heated oxygen sensor connector and harness con-

nector for water.
Water should not exist.

nectors.

7 CHECK INTERMITTENT INCIDENT

OK or NG
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
OK » [GOTOS. INCIDENT”, EC-107.
NG P | Repair or replace harness or connec-
tors.,
> P | INSPECTION END
Component Inspection ocoms
“Gj] @] @.@ REAR HEATED OXYGEN SENSOR
ns ‘ With CONSULT
ECM__ |O[CONNECTOR] o fé)\_H 1) Start engine and warm it up to normal operating temperature.
56 s 2) Select “FUEL INJECTION” in “ACTIVE TEST" mode, and
A select “RR O2 SEN-B1 (-B2)” as the monitor item with CON-
" £ SULT.
° 3) -Check “RR 02 SEN-B1 (-B2)” at idle speed when adjusting
® o “FUEL INJECTICN” to +25%.
= “RR 02 SEN-B1 {-B2)” should be above 0.48V at least once
SEF923U when the “FUEL INJECTION” is +25%.

_Ecwm _l.ﬁCONNECTOR” cf(S\H R

2)

57 3

I!
®

"

'r

=5

—_

S

&

3)

<

o]

SEF924U

“RR 02 SEN-B1 (-B2)” should be below 0.43V at least once
when the “FUEL INJECTION” is -25%.

& Without CONSULT

Start engine and warm it up to normal operating temperature.
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 0.48V at least once during

EC-229

TF

PD

SU

BR

HA
SG
L

DX

403



404

Component Inspection (Cont’d)

DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

this procedure.
If the voltage is above 0.48V at step 3, step 4 is not nec-
essary.

4) Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH)
in 3rd gear position. _

The voltage should be below 0.43V at least once during
this procedure.

x0.01V

128

----------------

"_ JThe voltage should be above

(Reference data)

0.48V at least one time.

The voltage should be below
0.43V at least one time.

SEF989R

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-230



DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Description
Description
NBECO112
SYSTEM DESCRIPTION
neeconizsor (]
Sensor Input Signal to EGM ECI‘:iPIofr:Jnc- Actuator
AL
Rear
heated
Camshaft position sensor Engine speed. oxygen Rear heated oxygen sensor EM
sensor heaters
heater con-
trol L@
The ECM performs ON/OFF control of the rear heated oxygen sensor heaters corresponding to the engine
speed. EC
OPERATION
NBECOT1i2502
Engine spee_d rpm Rear heated oxygen sensor heaters EE
Above 3,200 OFF
Below 3,200 ON AT
CONSULT Reference Value in Data Monitor -
Mode
. . NBECO713
Specification data are reference values.
0
MONITOR ITEM CONDITION SPECIFICATION PD
RR 02 HTR-B1 & Engine speed: Idle ON A
RROZHTR-BZ |, Engine speed: Above 3,200 rpm OFF
ECM Terminals and Reference Value e SU
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).
TER- BR
MINAL | WVIRE ITEM GONDITION DATA (DG Voltage)
NO COLOR
122 [Engine is running] ST
g:;ﬁgt PU/G ¢ Engine speed is below 3,200 rpm Approximately 0.4V
Rear heated oxygen sen-
123 sor heater RS
(Left PU/R [Engine is running] BATTERY VOLTAGE
® Engine speed is above 3,200 rpm (11 - 14V)
bank) T
On Board Diagnosis Logic
NBECOTIS HA
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
PO141 ® The current amperage in the rear heated oxygen sensor | @ Harness or connectors
0902 heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is §C
{Right bank) (An improper voltage drop signal is sent to ECM through open ar shorted.}
| therear heated oxygen sensor heater.) ¢ Rear heated oxygen sensor heater
PO161 Bl
1002 '
(Left bank)
DX
405
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

DTC Confirmation Procedure

CMPS«RPM(REF)

Y MONITOR ¥ NOFAIL [ |

750 rpm

RECQORD

SEF357V

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.

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 idie speed.

@ 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.

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) Egrgf?rm “Diagnostic Test Mode Il (Self-diagnostic results)” with

¢ When using GST, “DTC Confirmation Procedure” should
be performed twice as much as when using GONSULT or
ECM (Diagnostic Test Mode IlI) because GST cannot dis-
play MODE 7 (ist trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
Il} is recommended.

NBFCOT1a

EC-232



DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Wiring Diagram

Wiring Diagram
. NBEC0117
RIGHT BANK
NBECO117507 @”
IGNITION SWITCH - -R-
NITION SWITS EC-RO2H-R-01
| A
| FUSE  |Refer to EL-POWER. MA
g 10A EJIFBO)C _
m : Detzctable ling for DTC
T m— : Non-detectable line for DTC EM
LC
REAR HEATED
OXYGEN SENSOR RH EC
EX]
s FE
®
I AT
|
I
|
I &
I
' ZonnecTon
I %
! i PD
{ 2
| k2]
i B
' ' AX
I
I
l —e su
| '_I
I
| ia B B BR
i ]
o 4 4 SV
D)
ECM
ECCS RS
ONTROL
MODULE)
GD) Ell
A
Refer to iast page (Foidout page).
T[2[3]4]5 AEEER
11]121t3{12]15] 6] 17] 18] 18}20fz1{=2{23]24 8§G
AT )
Fi
qy AN E 1|222]?|2]’E]EF) EL
[———1
[0 fros{soe | [ 05 |08 {107 [ 108 12[8] |4 DX
s e e | | el mafns|s EE | 1¢] O
i K B ) B ) A R ) e e e o

MEGC146C
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Wiring Diagram (Contd)

LEFT BANK ‘ NBECGT17502
IGFSLIE?IS%\KATFCH EC'RO2H'L"O1

] FUSE | Refer to EL-POWER.

10A |BLOCK
(/B) . : Detectable line for DTC
i —— : Non-detectable line for DTC

REAR HEATED
OXYGEN SENSOR LH

CONNECTOR
ﬂ
:

LEA]
‘ i
T
4 B B B
)
@
1 =
@ &
O2HRL  O2SAL ECM
(ECCS
GCONTROL
MODULE)
F2d

Refer to last page (Foldout page).

6{7]8
16]17]18]19]20021]22f23]24

—
&

2
11]12]13114

(D D

101102 | 103 104 ] | 108] 1061107 | 108
109410 {111 | w2 | | 03] n4]us |16
FE LR A M Ol 2 sl R

MEGC150C
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Diagnostic Procedure

Diagnostic Procedure

NBECOT18

1 CHECK POWER SUPPLY

2 DETECT MALFUNCTIONING PART |

1. Turn ignition switch *"OFF".
2. Disconnect corresponding rear healed oxygen sensor har-
ness connector.

Rear heated oxygen sensor

harness col RU

SEF992RB

3. Turn ignition switch "ON".
4. Check voltage between terminal 4 and ground.
Voltage: Battery voltage

S A&
"

= @)

Check the following.

® Harness connectors F23, M32

® Harness connector M10

® 10A fuse

« Harness for open or short between rear heated oxygen -
sensor and fuse

p | Repair harness or connectors,

3 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF",
2. Disconnect ECM harness connector.
3. Check harness continuily between ECM terminal 122 or
123 and sensor terminal 1.
Continuity should exist.
’um — )
[ Ecm ]O[CONNECTQRH 123 | 48
GISCONNECT 122'T23 DISCONNECT
122: Right bank -
123: Left bank SEF701U
If OK, check harness for short to ground and short 1o
power. :
OK or NG
OK p |GOTO 4.
NG P | Repair open circuit or short to ground

or short o pewer in hamess or con-
nectors.

4 CHECK COMPONENT

(Rear heated oxygen sensor heater)
Refer to “COMPONENT INSPECTICN”, EC-236.

SEF700U
OK or NG
OK » |GOTO3.
NG » [GOTO2

OK or NG
0K p |[GOTOS.
NG p | Replace rear heated oxygen sensor

5 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

p |INSPECTION END

EC-235
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Component Inspection

Ls>
TS.

DISCONNECT

DISCONNECT

AR
W=

HSCONMECT

\% i———21

Ay

&

SEF1165

Component Inspection

REAR HEATED OXYGEN SENSOR HEATER

Check the following.

1. Check resistance between terminals 4 and 1.
Resistance: 2.3 - 4.3 at 25°C (77°F)

2. Check continuity.

NBECOTIZ

NBECO118881

Termtinal 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.

EC-236



DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

On Board Diagnosis Logic

On Board Diagnosis Logic

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.), the

NBECQiS0

ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

Sensor

Input Signal to ECM

ECM func-
tion

Actuator

Front heated oxygen sensors

Density of oxygen in exhaust gas
{Mixture ratio feedback signal}

Fuel injec-

. Injectors
tion control

DTG No. Malfunction is detected when ... Check Iltems (Possible Cause)
PO171 & Fuel injection system does not operate propetly. e [ntake air leaks
0115 # The amount of mixture ratio compensaticn is too large. ] ® Front heated axygen sensor
{Right bank) {The mixture ratio is too lean.} ¢ Injectors

¢ Exhaust gas leaks

PO174 ® Incorract fuel pressure
0210 e Lack of fuel
(Leit bank) e Mass air flow sensor

SEF746U

DTC Confirmation Procedure

NBECOI15T

if “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds

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 “SELF-LEARN CON-
TROL” in “ACTIVE TEST” mode with CONSULT.

4) Clear the self-learning control coefficient by touching “CLEAR”.

5) Select “DATA MONITOR" mode with CONSULT.

6} Start engine again and fet it idle for at least 10 minutes.
The 1st trip DTC P0171 or P0174 should be detected at this
stage, if a malfunction exists.

7) it is difficult to start engine at step 6, the fuel injection sys-
tem has a malfunction, too.

8y Crank engine while depressing accelerator pedal. If engine
starts, go to “Diagnostic Procedure”, EC-241. If engine does
not start, check exhaust and intake air leak visually.

WAacTivETESTE [
SELF-LEARN B1:100% NOTE:
CONTROL B2: 100%
Zzzzzzzo=z MONITOR =======z==
CMPSeRPM(REF} Orpm ;
COOLAN TEMPIS ol beforfa conducting the next test.
FR 02 SEN-B1 0.01v With CONSULT
FR 02 SEN-B2 0.0V
A/F ALPHA-B1 100%
AF ALPHA-B2 [ 100%
CLEAR
SEF388V

&) 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
restart and run engine for at least 5 seconds at idle speed.

4} Stop engine and reconnect mass air flow sensor harness con-
nector.

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.

7) Start engine again and let it idle for at least 10 minutes.

EC-237
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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) Select “MODE 7” with GST. The 1st trip DTC P0171 or P0174
should be detected at this stage, if a malfunction exists.

8) If it is difficult to start engine at step 8, the fuel injection sys-
tem has a malfunction.

10) Crank engine while depressing accelerator pedal. if engine
starts, go to “Diagnostic Procedure”, EC-241. If engine does
not start, check exhaust and intake air leak visually.

® Without CONSULT _

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
restart and run engine for.at least 5 seconds at idle speed.

4) Stop engine and reconnect mass air flow sensor harness con-
nector.

5) Turn ignition switch “ON”.

6) Perform Diagnostic Test Mode Il (Self-diagnostic results) with
ECM. Make sure 1st trip DTC 0102 is detected.

7) Erase the 1st trip DTC 0102 by changing from Diagnostic Test
Mode 1l to Diagnostic Test Mode |,

8) Perform Diagnostic Test Mode [l (Self-diagnostic results) with
ECM. Make sure DTC 0505 is detected.

9) Start engine again and let it idle for at least 10 minutes.

The 1st trip DTC 0115 should be detected at this stage, if a
malfunction exists.

10) If it is difficult to start engine at step 9, the fuel injection sys-
tem also has a malfunction.

11) Crank engine while depressing accelerator pedal. If engine
starts, go to “Diagnostic Procedure”, EC-241. If engine does
not start, check exhaust and intake air leak visually.

EC-238



DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

Wiring Diagram

Wiring Diagram

NBECG152

RIGHT BANK
NBEG0152501 @H
BATTERY IG!gﬂgPSSTKV%CH EC_ FU ELRH_O-l
| T
® . } FUSE |Relerto EL-POWER. MIA
I g 104 [BLOGK
754 10A 1 mmmm - Deteclable line for DTC EM
LI—I-_JI — : Non-detectable line for DTC
| |
wiR RAW W
I LG
BAW
o' ¥ )
@
RAV BW
I—'—|5 |

F2-

WIR

]

é 6|] <5|] A
ol ol @

=

3I FRONT HEATED I
L—J OXYGEN SENSCR RH AT

A e : 7 ﬁ
I

B
£

WiR WiR W/R
I—l—l ,—l—l I—l—' PU
2 [2] g~
INJECTOR INJECTOR INJECTOR :’, -4
0. 3 D
LB & WiR Fm | 1[ ED)
----- .|_'_| I
k JOINT
. LU.—JJ ||:—1.—J_| L“T‘_l I CONNECTOR
LB WiR W YIR WG : : AX
i l
| ¢ I I N —|Ej
I | L sy
(] WiR W/R W ¥/A W/G i ! iL24]
F"l I—-_I@ [ @ Fi00 ] r
e He el i D, e _
WiR WiR W Y/R WG BR
] T | |
| | T
4 1
UB W Y/R WIG PU W = as
=l [[eell (il [[ice] [tm ET
SSOFF INJ INJ 1N OZHFR O2SFR ECM
MODULE)
F24
[FIA
,1—}_{?] Refer to last page (Foldout pags).
1]2]|sl4|spk=_ 6| 7]|8]9]10 1]2]3[C=]4]5]6]7 5|7
112]18[1a]ts]1sfrz[18]19f20]21 [z2]23]24 Mﬁz g ol n]i2]13]14]15] 6 3[E E M10 &G
FS1E1 EIEAN < = 3 B
GEED® @ [EEMELEEEEREE (DM@ C® 6D ;
= ()4
ot 10z [i0a]wa] [1os]1es o7 Jros 25 I44I45I45I4?l l54!65186l
o {m || [na]vains|ns E2 W
A B REIEIEE 43 lao] [ GY =

MEC151C
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DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

Wiring Diagram (Contd}

LEFT BANK
NBECMH 52802
BATTERY IGNITION SWITCH EC-FUELRH-01
| |
@ - i FUSE |Refer to EL-POWER.
I 10A |BLOCK
@ {(J/B)
7.5A 104 1 mmmm  Detectable line for DTC
7Y —— - Non-detectable line for DTC
| | |
W/R R/W BiW
BIW
-
F23
WiR RAW BAW &
|—'—| |—'—| |
[1] [5] |
EGCS
é 6" 6|] RELAY B
ol ¢ =1
P 3 FRONT HEATED
I—ITIJ |—L|——]| ® ® OXYGEN SENSOR LH
LB W/R I I
I 7 2
W/R WiR WiR LL.’—‘ "—‘.‘IJ
’—l—l [—l—, [—lj PUW W
[2] [2] [2] 4~
INJECTOR INJEGTOR INJECTOR -
UB WIR NC. 2 NO. 4 NO. 6 I I
D) F108 ry
|_'_|. _____ {"—I I
KN C G N
L3 WiR Y wiL WiB : :
| |
I 4 I I I | A
i |
LB W/R WiR Y WiL wiB I I [2]
W32 N
52 a2 LDd 0B a4 1
723 I |
wiR WiR Y WiL WiB
| | * I '
L | T
iy ‘ l
1e
~r 4 1
LB Y WL W/B PUW W F";;_ =
[l (Ticall [ s e G
SSOFF . IN INJ TN OzHFL  02SFL ECM
#2 #4 #6 (EGCS
CONTROL
MODULE)
Refer to last page (Foldout page).
[=H
TeTsla]sFe" o178 [oTi0] s 123IZI4|56?@ 5]7 oD, ED
iilizlalraf sl rialofolerfzalesfed] =22 [eleliolnTelwfllil S 5161 52
Y

JAIE1 A AN 2
Glelrs)® & [EnnnieEEeEeE @ O @ .63
B

101|102 | 10311047 | 105 ] 106107 | 108
03 10 || 2| | najnafnsje
T { e e 2] [120]122]123) 124

GY H-s-

MEC152C
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DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION

SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure

Diagnostic Procedure

NBECG153

1

CHECK EXHAUST AIR LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust air leak before three way catalyst.

SEF099P

ggECK FRONT HEATED OXYGEN SEN-
R .

CK >
NG P | Repair or replace.
2 CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.

OK

>

NG

>

Repair or replace.

1. Turn ignition switch “OFF".
2. Disconnect corresponding front heated oxygen sensor har-

ness connector and ECM harness connector.

Frent heated oxygen ser?sw
\ harness connector RH 3

SEF387R

sensgr harness -

Lquaniniiy NN

== cannector LH i
N

SEF984RB

3. Check harness continuity between ECM terminal 50 or 51

and sensor terminal 2.
Continuity should exist.

. Check harness continuity between ECM terminal 50 or 51

(or sensor terminal 2) and ground.

Continuity should not exist.

If OK, check hamess for short to ground and short to
power.

— - ©a
. [ Ecm [ofcomector]  Ctlal® K

50,51 i
e

g [LE

50: Right bank [EI

DISCONNECT OISCONNECT

51: Left bank o o] SEF695U
OK or NG
OK p [GOTO 4.
NG p | Repair open circuit or short to ground

or short to power in harness or con-
nectors.

EC-241
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DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure (Cont'd)

4 CHECK FUEL PRESSURE

7 CHECK FUNCTION OF INJECTORS

1. Release fuel pressure to zero.
Refer to EC-31.
2. Install iuel pressure gauge and check fuel pressure.
Al idling:
When fuel pressure regulator valve vacuum hose
is connected.
235 kPa (2.4 kgicm?, 34 psi)
When fuel pressure regulator valve vacuum hose
is disconnected.
294 kPa (3.0 kg/em?, 43 psi)

OK or NG
OK p {GO TO 6.
NG » |GOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.

® Fuel pump and circuit {Refer to EC-439.)

® Fuel pressure reguiator (Refer to EC-32.)

® Fuel lines {(Refer to “ENGINE MAINTENANCE" in MA sec-
tion.)

Fuel filter for clogging

With CONSULT

1. Start engine.

2. Perform “PCWER BALANCE” in “ACTIVE TEST” mode
with CONSULT.

HactveTesTE [

* %k POWER BALANCE »* % %
zz==z====== MONITOR =zz==z=z=z=zz:
CMPSsRPM(REF) 737rpm
MAS AIR/FL SE 1.20V
IACV-AACHV 26%

=

Bl 2(3][4] vesT

[5 6 [ [[START
SEF389V

3. Make sure that each circuit produces a momentary engine
speed drop.

» | Repair or replace.

6 CHECK MASS AIR FLOW SENSOR

(B with CONSULT

1. Install all parts removed.

2. Check “MASS AIR FLOW” in "DATA MONITOR” mode with
CONSULT.
3.3 - 4.8 g-misec: at idling
12.0 - 14.9 g-misec: at 2,500 rpm

With GST

1. Install 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

(% without CONSULT

1. Start engine.

2. Listen to each injector operating sound.
Clicking noise should be heard.

&) & é@

At idle

Ick
= Suitable tool
/17 Glick
Cl“"f’r
MEC703B
OK or NG
OK p ([GOTOS.
NG p | Perform treuble diagnosis for
“INJECTORS", £C-429.

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
CK p |GOTO7.
NG » | Check connecters for rusted terminals

or loose connections in the mass air
flow sensor circuit or engine grounds.
Refer to EC-115.

EC-242




DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure (Cont’d)

8 CHECK INJECTOR
1. Confirm that the engine is cooled down and there are no @i
fire hazards near the vehicle.
2. Turn ignition switch “OFF”.
3. Disconnect injector harness connectors on left bank {for VAN
DTG P0O171), right bank (for DTC PG174).
4. Remove injector gattery assembly. Refer to EC-33.
Keep fuel hose and all injectors connected to injector gal- EM
lery.
The injector harness connectors on right bank {for DTC
P0171), left bank (for DTC P0174) should remain con-
nected. LG
5. Disconnect all ignition coil hamess connectors.
6. Prepare pans or saucers under each injector.
7. Crank engine for about 3 seconds. Make sure that fuel
sprays out from injectors.
Fuel should be sprayed evenly for each injector.
FE
AT
TF
SEF595Q
OK or NG AK
QK p» (GO TOO.
NG P | Replace injectors from which fuel 5@
dees not spray out. Always replace
O-ring with new ones.
BR
9 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT S?
INCIDENT", EC-107.
RS
p | INSPECTION END
=1
HIA
SG
EL
DX

EC-243 417
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DTC P0172 {(RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (RICH SIDE)

On Board Diagnosis Logic

On Board Diagnosis Logic

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation vaiue 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).

NBECC154

Sensor Input Signal to ECM EC’;?O]:J”C- Actuator
Density of oxygen in exhaust gas Fuel injec- .
Front heated oxygen sensors {Mixture ratio feedback signal) tion control Injectors

DTC No. Malfunction is detected when ... Check Items (Possible Cause)
PO172 ® Fuel injection system does not operate properly. e Front heated oxygen sensor
0114 ® The amount of mixture ratio compensation is too large. (e Injectors

(Right bank}

PO175
0209
{Left bank)

(The mixture ratio is too rich.)

e Exhaust gas leaks
s Incorrect fuel pressure
& Mass air flow sensor

SELF-LEARN

CMPSsRPM(REF)
COOLAN TEMP/S
FR 02 SEN-BA
FR 02 SEN-B2
A/F ALPHA-B1
AFF ALPHAB2 I

W ACTIVETEST B

B1:100%

CONTRCL B2 :100%
zzzzz=zzz== MONITOR ====z=2z-=:

L1

CLEAR

3)

SEF388Y

4)
5}
6)
7)

8)

1)
2)
3)
4)

9)

T~

SEF746U 7)

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

0.01v 1)

100%
100% 2)

NBEC0155

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, P0175 should be detected at this

stage, if a maifunction exists.

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-248. If
engine does not start, remove ignition plugs and check for
fouling, etc.

With GST

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 P0100 is
detected.

Select “MODE 4” with GST and erase the 1st trip DTC P0100.
Start engine again and let it idle for at least 10 minutes.

EC-244



DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL. INJECTION
SYSTEM FUNCTION (RICH SIDE)

prc Confirmation Procedure (Cont'd)

8)
9)

10)

Select “MODE 77 with GST. The 1st trip DTC P0172 or PO175
should be detected at this stage, if a malfunction exists.

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 “Diaghostic Procedure”, EC-248. If
engine does not start, check exhaust and intake air leak visu-
ally.

® Without CONSULT

1)
2)
3)

4)
9)

6)
7)

8)

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 |l (Seli-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 |.

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 0114 or 0209 should be detected at this
stage, if a malfunction exists.

)f 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-248. I
engine does not start, remove ignition plugs and check for
fouling, etc.

EC-245
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DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (RICH SIDE)

Wiring Diagram

RIGHT BANK
BATTERY
|
. |
i
7.5A 10A
WiR

g_*

p

Wiring Diagram

IGNITION SWITCH
ON or START

|

! FUSE

10A E;IFS)CK

[
~ -
—

=
w
R,

s
)

-2 32—

NBECD156

MNBECO156501

EC-FUELRH-01

Refer to EL-POWER.

I : Dotectable line for DTC
— : Non-detectable line for DTC

$
T .
RAW
Il =1 ]
ECCS
6" 6” RELAY '
ol ¢ 51
2 3 FRONT HEATED
I—ITI—| Ll:-,J-J ® ® OXYGEN SENSOR RH
L/B - W/R l I { :: )
I 1 2
WR WiR W/R LITI—‘ l—ITj—I
,—l—l [—l-] ,—l—l PU W
2] (e [2] 4~
INJECTOR INJECTOR INJECTOR L=~
UB WIR NO. 1 NO. 3 NO. 5 ] I
et e Ll
..... I
) (L) I vl CONNECTOR
LB W/R W Y/R WiG : II ol
4 | i
|
| |
LB W/R W/R w Y/R WIG | I 2
T2 52 S22 5@ (T
He e et R ED ]
LB W/R WR w Y/R. W/G | | l_l
ARk
| I B B B
ANy ‘
1e®
~r 1
LB w Y/R W/G PU W szs I;E_o
Call [Fice]l ITioe] [[Fras]l milE
SSOFF INJ INJ INJ O2HFR OPSFR EGM
#1 #3 #5 (ECCS
CONTROL
MODULE)
Foi
Refer to last page (Foldout page}.
[1}2]
12345<>B?SQ1UM32 123!:14[567@ 57 '@
11]12{13]14]15]18} 1 7]18] 18] 20]21]22f22]24 w_ Lalelio 11]12]13]14]15]16 aY sle] &= EB M0
rz]slay K 5 R E
P ® mmrrmme® @ @ @
101|102 |02 | o4 | |05 | noe [ro7 | 100 &
g f ti2f |#3|na)15 )16 W
H 1 I 1 R A ) B GY HS.
MEC151C
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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
NBECO156502
BATTERY IGI\gIh'IICgrl\iS%\.Au;Iq‘I_'I_CH EC- F U E LRH_01 @l
| |
@ - ! FUSE |Reerto EL-POWER.
10A |BLOCK M A
| (e
=4 s L m | Detectable line for DTC
[e2] LI_IE”'U e - Nor-dietectable line for DTG M
wiR RW BfIW

l ’EINiI M32 LG
wi/i

Foa .
R W B/W EC
F=1 '

m YR |
ECCS iy
%JE,_I LL%J;I ._.ﬁ E;} E%T\IESDOR LH .

%
-
s
)
{C]

£

r.—l I—l—l PUM
[2] [2] 1~ TF
INJECTOR INSECTOR INJECTOR -
LB WIR NO. 2 NO. 4 NO. 6 i !
E ‘I_J__l Fl104 I I
CI Gy ) (] L o Decron D
L5 WiR y WiL W/B : :
| i i
4 E {'Z_I AX
AR ]
LB W/R WiR Y WiL W/R | |
(TR, | |
o] o 8240, - €2 05 AR 8 U
2 L b
W/R WiR ¥ WiL W/R | | + I_l
| I : : II3 B B BR
| |
“Joi ¢ J_ ST
/B Y WiL W/B PUMW W = =
= = 2] e F25
=] [10] i [1i3] i)l I[51]
SSOFF INJ INJ INJ O2HFL  O2SFL ECM ES
#2 #4 %8 (ECCS
CONTROL
MODULE)
Fo4 BT
2] Refer to last page {Foldout page). H A
HHBEAH === 0HEBEE 11213|E0]4]516[7 5[7 ] D . ED
11]12l18[14] 15[ 16]1 (18] 192021 [22[23]24 Mﬁ a] api0f1]i2]13]14] 15] 16 “g@\? als
Y
§G
11234 <
(5575)@5 NG I N e 2|2|2|2|2| €1 BIEDRGHRGD)
GY B L B B B EL
w102 [1o3l104f |10 ] 108 {107 |18 .
ogfna [ fnz| [ns]na{ns e DX
i B Y O A R S A

MEC152C
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DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION
‘ SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure _
Diagnostic Procedure
. NBECQ 15T
1 |CHECK EXHAUST AIR LEAK ' 3  |CHECK FRONT HEATED OXYGEN SEN-
SOR

1. Start engine and run it at idle.

2. Listen for an exhaust air leak before three way catalyst. 1. Turn ignition switch "OFF".

2. Disconnect corresponding front heated oxygen sensor har-
ness connector and ECM haréess connector.

SEF099P Front heated oxygen sen’m
] harnass connaector RH \Y \

QK or NG SEF987R
OK p |GOTOZ :
NG = | Repair or replace.

2 CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.

) . N
Front heated oxygen

-

OK or NG senso¢ harness
—
(BT == gonnector LH <
oK » [GoTOS. \ EANCA
NG » ' Repair or replace. ‘ SEFY94RB
3. Check harness continuity between ECM terminal 50 or 51

and sensor terminal 2.
Continuity should exist.
4. Check harness continuity between ECM terminal 50 or 51
{or sensor terminal 2) and ground.
GContinuity should not exist.
If OK, check harness for short to ground and short ta

power.
GE = — =

. ECM O] GONNECTOR dlz 4

DISCONNECT 50,51 i e

& LN
50 Right bank Q]

51: Left bank

SEF695U
OK or NG
oK p GO TO 4.
NG p- | Repair open circult or short to ground
or short to power in harness or corn-
nectors.

422 EC-248



DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION
: SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure (Cont'd)

4 CHECK FUEL PRESSURE

7 CHECK FUNCTIQN OF INJECTORS

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/icm?, 34 psi)
When fuel pressure regulator valve vacuum hose
is disconnected.
294 kPa (3.0 kg/cm?, 43 psi)

OK or NG
OK p | GO TO 6.
NG p |GOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.
# Fuel pump and circuit {Refer to EC-439.)
e Fuel pressure regulator (Refer to EC-32.)

@ With CONSULT
1. Start engine.
2. Perform “POWER BALANCE" in "ACTIVE TEST" mode

with CONSULT.

Bacniveestl [

% % % POWER BALANCE s % %
========== MONITOR =====zzz=z
CMPS*RPM(REF) 737rpm
MAS AIR/FL SE 1.20V
IACV-AAC/V 26%

B -

TEST
[51l6][ Il Il smRT
SEF389V

3. Make sure that each circuit produces a momentary engine
speed drop.

= | Repair or repiace.

6 CHECK MASS AIR FLOW SENSOR

(B with CONSULT

1. Install all parts removed.

2. Check “MASS AIR FLOW” in “DATA MONITOR” mode with
CONSULT.
3.3 - 4.8 g-m/sec: at idling
12.0 - 14.9 g-m/sec: at 2,500 rpm

@) with GST

1. Instail 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

(0 Without CONSULT

1. Start engine.

2. Listen to each injector operating sound.
Clicking noise should be heard.

At idle

Suitable tool

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

C/"c;r
MECT03B
OK or NG
OK » GOTOS.
NG p | Perform trouble diagnosis for
“INJECTORS”, EC-429.

OK or NG
OK p (GOTO7.
NG p | Check connectors for rusted terminals

or loose connections in the mass air
flow sensor circuit or engine grounds.
Refer to EC-115.

EC-249
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DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure (Cont'd)

8 CHECK INJECTOR

1. Remove injector assembly. Refer to EC-33.
Keep fuel hose and all injectors connected to injector gal-
lery.
2. Confirm that the engine is cooled down and there are no
fire hazards near the vehicle.
3. bisconnect injector harness connectors left bank (for DTC
P0172), right bank {for PO175).
The injector harness connectors on right bank (for PO172),
left bank (for PO175} should remain connected.
. Disconnect all ignition coil harness connectors.
. Prepare pans or saucers under each injectors.
6. Crank engine for about 3 seconds.
Make sure fuel does not drip from injector.

(S0

OK or NG
OK p |GOTOOY.
NG p | Replace the injectors from which fuel
is dripping. Always replace O-ring with
new one.

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107.

p | INSPECTION END

424 EC-250



DTC P0180 TANK FUEL TEMPERATURE SENSOR

Component Description

Rear seat access Component Description rccons
The tank fuel temperature sensor is used to detect the fuel tem- ”
perature inside the fuel tank. The sensor modifies a voltage signal &
from the ECM. The modified signal returns to the ECM as the fuel
temperature input. The sensor uses a thermistor which is sensitive MA
to the change in temperature. The electrical resistance of the ther-
mistor decreases as temperature increases.

/ EM
| Fuel tank gauge unit \
(-\ n’ harness connector
SEF751U LG
or <Reference data> :
1§E Fluid tem‘(’,,?:'f‘t”'e °c Voltage* (V) Resistance (kQ)

g 4T Acceptable

g 2f 20 (68) 35 23-27 FE

2 o8F 50 (122) 22 0.79 - 0.90

= 04r *: These data are reference values and are measured between ECM terminal 60 AT

o.2r (Tank fuel temperature sensor) and ECM terminal 32 (ECCS ground).
O 3 20 80 80 300
(-4) {32) (6B){104){14D) (176}{212)
Tamperature °C (°F) TF
SEF012P)
On Board Diagnosis Logic
NBECOIB7 IP)@
DTC No. Malfunction is detected when ... Che_ck ltems (Possible Cause)
P0D180 e An excessively high or low voltage is sent to ECM. e Harness or connectors AX
0402 e Rationally incorrect voltage is sent to ECM, compared (The sensor circuit is open or shorted.)
with the voltage signals from engine coolant temperature | @ Tank fuel temperature sensor
sensor and intake air temperature sensor. . sU
BR
DTC Confirmation Procedure 7
NBECD58
NOTE: '
If “DTC Confirmation Procedure” has been previously conducted, }
always turn ignition switch “OFF” and wait at least § seconds A
before conducting the next test.
BT
[FIA
@ With CONSULT 51
% MONITOR ¥ NoraL [] 1) Turn ignition switch “ON".
CMPSsRPM(REF) Orpm 2} Select “DATA MONITOR” mode with CONSULT. BL
COOLAN TEMP/S 75°C 3) Wait at least 10 seconds.
INT/A TEMP/S 28°C If the result is NG, go to “Diagnostic Procedure”, EG-254.
If the result is OK, go to following step. X
4) Cool engine down until “COOLAN TEMP/S" is less than 90°C
(194°F). H “COOLAN TEMP/S” is already less than 90°C
(194°F) before step 4, the result will be OK.
| RECORD | 5) - Wait at least 10 seconds.
SEF780U

EC-251
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DTC P0180 TANK FUEL TEMPERATURE SENSOR

DTC Confirmatiori Procedure (Cont'd)

CONNECT
ECM JQ[CONNECTOH" .
SRS

SEF781U

@ 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-254.
If the result is OK, go to following step.

3) Select “MODE 1” with GST and c¢heck for the engine coolant
temperature.

4} Cool engine down until the engine coolant temperature is less
than 90°C (194°F). If the temperature is already less than 90°C
{194°F) before step 4, the result will be OK.

5y Wait at least 10 seconds.

6) Select “MODE 7" with GST.

# 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-254.
If the result is OK, go to following step.

4) Cool engine down until the voltage between ECM terminal 58
(Engine coolant temperature sensor signal) and ground
becomes more than 1.0V,

If the voltage is already more than 1.0V before step 4, the
result will be OK.

5) Wait at least 10 seconds.

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

7) Perform “Diagnostic Test Mode 1l (Self-diagnostic results)” with

ECM.

EC-252



DTC P0180 TANK FUEL. TEMPERATURE SENSOR

Wiring Diagram

. erlng Dlagram ) NEECE169
EUEL TANK EC-TFTS-01 @
W Ay
\w £I'EMPERATUFIE
SENSOR) MA
K] A
LGB B Al : Detectable line for DTC
e ; Non-cletectable line for DTC EM

G/B
B1 FE
LG/B
AT
&
i
G/B
)
BR
S

LG/B

8 B B
TFUEL JECM
e o |
MODULE) 2+ X BT
_ B11
Refer to last pags (Foldout pags). HA
G2y, BD
TLEEERE N (e o s
i3l 1af5]s]17] 8 W 3|4/ oy
BEL

25
32
43

161 102 [ 103 | 104 | 105] 106 | 167 | 108
T9Haf i ey |13} id) 15 ne
HEgng | nejaae| (121|122 (1234124

=

OX

MEC153C

EC-253
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DTC P0180 TANK FUEL TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NEECO17C

1 CHECK POWER SUPPLY

3 CHECK GROUND CIRCUIT

1. Turn ignition switch *OFF”.
2. Disconnect fuet tank gauge unit harness connector.

Rear seat access

Fuel tank gauge unit \

(\ f' harness connector
3. Turn ignition switch “ON".
4. Check voltage between terminal 1 and ground with CON-
SULT or tester. :
Voltage: Approximately 5V

SEF751U

1 E HSCONNECT
4./ T1.8.

&)
& Lea |

SEF702U
OK or NG
OK » [GOTOS.
NG » [GOTO 2

1. Turn ignition switch “OFF".

2. Check harness continuity between terminal 2 and body
ground.
Continuity should exist.

@ L)

h SEF703L
if OK, check harness for short to ground and short to
power,

OK or NG
OK » |GOTOA4.
NG » | Repair open circuit or short ta ground
or short to power in harness or con-
nectors.

4 CHECK COMPONENT

{Tank fuel temperature sensor)
Refer to "Component inspection”, EC-254.

OK or NG

OK » (GO TO S,

NG p | Replace tank fuel temperature sensor.

2 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors B1, M2

# Harness connectors M34, F27

# Harness for open or short between ECM and tank fuel tem-
perature sensor

P | Repair harness or connector.

Tank fuel temperature

sensor conneclor
DISCORNEST

Component Inspection
TANK FUEL TEMPERATURE SENSOR
Check resistance by heating with hot water or heat gun as shown

5 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT™, EG-107.

P | INSPECTION END

NBECOT7!

NBECOI71501

2T - in the figure.
\a[3/
i Temperature °C (°F) Resistance kG
20 (68) 23-27
[@] 50 (122) 0.79 - 0.90

SEF379T]

#f NG, replace tank fuel temperature sensor,

EC-254



DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE,
MULTIPLE CYLINDER MISFIRE

On Board Diagnosis Logic

On Board Diagnosis Logic

NBECa172

If a misfire occurs, the engine speed will fluctuate. If the fluctuatvon is detected by the crankshaft position sen-
sor (OBD), the misfire is diagnosed.

Sensor [nput Signal to ECM ECM function

Crankshaft position sensor (OBD)

Engine speed On board diagnosis of misfire

The misfire detection logic consists of the {ollowing 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 maifunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 revolutions.

If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will change
from biinking to lighting up.

(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause
three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the
malfunction indicator lamp will light up based on 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 Items (Possible Cause)
P0300 (0701) | Muiltiple cylinders misfire. & mproper spark plug
¢ Insufficient compression
P0O301 (0608} |e No. 1 cylinder misfires. e Incorrect fuel pressure
P0302 (0607) | No. 2 cylinder misfires. . EGF(. \{alve o
e The injector circuit is open or shorted
P0O303 (0B06) |# No. 3 cylinder misfires, ¢ Injectors
: — ® Intake air leak
PO304 (0605) | e No. 4 cylinder misfires. e The ignition secondary circuit is open or shorted
PO305 (0604) |# No. 5 cylinder misfires. e Lack of fuel
e Drive plate
P0306 (0603) | e No. 6 cylinder misfires. ¢ Front heated oxygen sensor
DTC Confirmation Procedure \necorn
% MONITOR ¥ noFAL [] CAUTION:
GMPSsRPM(REF) 2000rpm Always drive vehicle at a safe speed.
COOLAN TEMP/S 90°C NOTE:
VHCL SPEED SE 50kmm/h . _
THRTL POS SEN 0.96V If “DTC Confirmation Procedure” has been previously conducted,
CLSD THLP SW OFF always turn ignition switch “OFF” and wait at least 5 seconds
P/IN POSI SW OFF before conducting the next test.
{® With CONSULT
l RECORD 1) Turn ignition switch ON”, and select “DATA MONITOR” mode
SEF369U with CONSULT.

2) 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.
& 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 drive at 1,500 - 3,000 rpm for at least

EC-255
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DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE,
MULTIPLE CYLINDER MISFIRE

DTG Confirmation Procedure (Cont'd)

'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.

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 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.

Diagnostic Procedure

NBECD 74

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 » [GOTOZ
NG p | 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 p |GOTO S
NG > | Repair or replace it.
3 CHECK EGR FUNCTION

Perform “DTGC Confirmation Procedure” of "DTC P1402 EGR
FUNCTION (OPENY".
Refer to EC-374.

OK or NG
CK p |GOTO4.
NG p | Repair EGR system.

EC-256



DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE,
MULTIPLE CYLINDER MISFIRE

Diagnostic Procedure (Cont'd)

4 PERFORM POWER BALANCE TEST

6 CHECK IGNITION SPARK

With CONSULT
1. Perform "POWER BALANCE" in “ACTIVE TEST” mode.

BAcTiveTesTE [

* % ¥ POWER BALANCE s % %
========zz MONITOR z==zz==z=:
CMPS*RPM(REF) 737rpm
MAS AIRFL SE - 1.20V
TACV-AACHY 26%

Kl 2|3]4] TEEI]ST

[silell ][ JisTaRT

SEF3B9V
2. Is there any cylinder which does not produce a momentary
engine speed drop?

{$ Without CONSULT

When disconnecting each injector harness connector one at a
time, is there any cylinder which does not produce a momen-
tary engine speed drop?

I\

Injector harness connector

1. Disconnect ignition wire from spark plug.

2. Connect a known good spark plug to the ignition wire.

3. Place end of spark plug against a suitable ground and
crank engine.

4, Check for spark.

Ignition wire

Spark plug

4 i »
) SEF282G
OK or NG
OK p [GOTOB.
NG P (GOTO7.
7 CHECK COMPONENT
(lgnition wires)
Refer to “Component inspection”, EC-259.
OK or NG
oK P | Check ignition coll, power transistor

and their circuits. Refer to EC-350.

NG ~ p | Replace.

8 CHECK SPARK PLUGS

SEF995R
Yes or No
Yes p (GO TOS.
No p |GOTOS.

5 CHECK INJECTOR

Does each injector make an operating sound at idle?

@& &) | @

At idle

Remove the spark plugs and check for fouling, etc.

SEF156
OK or NG
OK p |GOTOA.
NG p | Repair or replace spark plug(s) with

standard type one({s). For spark plug
type, refer to “ENGINE MAINTE-
NANCE” in MA section,

— O\ Suitable tool
7E Click
Cf‘,'c i
MECT03B
Yes or No
Yes p [GOTOG.
No p { Check injector(s) and circuit(s). Refer
to EC-429.

EC-257
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DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE,
MULTIPLE CYLINDER MISFIRE

Diagnostic Frocedure (Cont'd)

9 CHECK FUEL PRESSURE

13 |CHECK MASS AIR FLOW SENSCR

-

. Install any parts removed.
2. Release fuel pressure to zero.
Refer to EC-31.
3. Install fuel pressure gauge and check fuel pressure.
At idle:
Approx. 235 kPa (2.4 kgfcm?, 34 psi)

/Q/@lg%///j

Return hgsre

Feed hose

With CONSULT
Check "MASS AIR FLOW" in “DATA MONITOR” mode with
CONSULT.

3.3 - 4.8 g-m/sec: at idling

12.0 - 14.9 g-misec: at 2,500 rpm

& 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
SEF964R oK p GO TO 14.
OK or NG NG p | Check connectors for rusted terminals
o > |GoTo . fow sonsor oo ngine grounds
NG p» GO TO10. Refer to EC-115.
10 |DETECT MALFUNCTIONING PART 14 |CHECK COMPRESSION PRESSURE

Refer to EM section.

Check the following.

@ Fuel pump and circuit (Refer to EC-439))

e Fuel pressure regulator (Refer to EC-32.)

& Fuel lines (Refer to “ENGINE MAINTENANCE" in MA sec-
tion.)

+ [uel filter for clogging

= | Repair or replace.

o Check compression pressure.

Standard:
kPa {kgfcm?, psi)/300 rpm
1,196 (12.2, 173)
Minimum:
kPa (kg/cm?, psiy300 rpm
883 (9.0, 128)
Difference between each cylinder:
kPa (kgfem?, psi)y/300 rpm

(Front heated oxygen sensor LH/RH)

98 (1.0, 14)

Rh| CHECK IGNITION TIMING OK or NG
Perfarm “Basic Inspection”, EC-85. OK p |GOTO 15.

OK or NG NG p | Check pistons, piston rings, valves,
OK » (GoTo 12 E::\:a seats and cylinder head gas-
NG P | Adjust ignition timing.

15 CHECK SYMPTOM MATRIX CHART

12 CHECK COMPONENT Check items on the rough idle symptom in “Symptom Matrix

Chart”, EC-89.

Refer to “Component Inspection”, EC-164. OK or NG
OK or NG OK » |GOTO 6.
OK p |GOTO 13 NG p | Repair or replace.
NG p | Replace front heated oxygen sensor.
EC-258




DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE,
MULTIPLE CYLINDER MISFIRE

Diagnostic Procedure (Cont'd)

16 ERASE THE 1ST TRIP DTC

17

CHECK INTERMITTENT INCIDENT

Some tests may cause a 1st trip Diagnostic Trouble Code to

be set.

Erase the 1st trip DTG from the ECM memory after performing

the tests. Refer to EC-55.

Reler 1o “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT”, EC-107.

p | INSPECTICN END

»

GO TO 17,

=

s

SEF174P]

Component Inspection

IGNITION WIRES
1. Inspect wires for cracks, damage, burned terminals and for

NBFEGO175

NBECOT75507

improper fit.

2. Measure the resistance of wires to their distributor cap termi-
nal. Move each wire while testing to check for intermittent
breaks.

Resistance:

Cylinder No. Resistance kQ [at 25°C (77°F)]
1 Approximalely 6.5
2 Approximately 10.0
3 Approximately 8.5
4 Approximately 12.5
5 Approximately 8.5
6 Approximately 11.0

If the resistance exceeds the above specification, inspect igni-
tion wire to distributor cap connection. Clean connection or
replace the ignition wire with a new one.

EC-259
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DTC P0325 KNOCK SENSOR (KS)

Com_ponent Description

e armi %
Piezoelectric element%
Vs

' Component Description

The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking vibration
from the cylinder block is sensed as vibrational pressure. This
pressure is converted into a voltage signal and sent to the ECM.
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.

SEF232)
ECM Terminals and Reference Value .
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).
TER- | WIRE |
MINAL COLOR ITEM CONDITION DATA (DG Voltage)
NOQ.
[Engine is running] .'
64 W Knock sensor e Idie speed Approximately 2.5V
On Board Diagnosis Logic
. NBECOITS
DTC No. Malfunction is detected when ... Check Itéms (Possible Cause)
P0325 ® An excessively low or high voltage from the knock sen- | e Harness or connectors
0304 sor is sent to ECM. (The knock sensor circuit is open or shorted.)
e Knock sensor
DTC Confirmation Procedure
¥r MONITOR ¥ NOFALL [] NOECOI7S

CMPSsRPM(REF) 750 rpm

RECORD

SEF357V

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 more than 10V at idle.

@ With CONSULT

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

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

With GST

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

2) Select “MODE 3" with GST.

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”,

3) Egﬁrm “Diagnostic Test Mode |I” (Self-diagnostic results) with

EC-260



DTC P0325 KNOCK SENSOR (KS)

Wiring Diagram

Wiring Diég‘ram -

NBECO188

EC-KS-01 @l
MA
. : Datectable line for DTG
ECM —— ; Non-detectable line for DTC
{ECCS
CONTROL
MOD-{JLE) I

Bo] b
W
e "
| l
A K
| | M
]
| |
P__W_;I _|:|‘1_‘__| EGTOPI U
A Lt
il T .
KNOCK
SENSOR | |
!& JB B S
il ° l
1 1 RS
F25
BT
A
6333 |1|1|1|1|11<r?2|2|2|2I2E .
EL
o [1oe [1oa] w0a| [rosroe]vor [ oe DX

0gpng ] na| {napn4lng|ue

Hnrjngnagiao] |e1]izz)ea |24

MEC154C

EC-261
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Diagnostic Procedure

DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure

NBECO187

1 CHECK INPUT SIGNAL CIRCUIT-|

3 DETECT MALFUNCTIONING PART

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connectaor.
3. Check resistance between ECM terminal 64 and engine

ground.
Resistance:
Approximately 500 - 620 k2 [at 25°C (77°F)]

iy @ HSCOMMECT
L_EcMm |o|connecToR]| . Eﬁ:‘l
64

(Q]

= SEF704U

It is necessary to use an ohmmeter which can measure
more than 10 MQ.

Ii OK, check harness for short to ground and short to
power.

GCheck the following.
& Harness connector F6, F101
® Harness for open or short between ECM and knock sensor

p | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

4 CHECK COMPONENT

{Knock sensor)
Refer to "Component Inspection”, EC-263.

OK or NG
OK » |GoTOS.
NG P | Replace knock sensor.

5 RETIGHTEN GROUND SCREWS

OK or NG
OK p |GOTOS.
NG » |GOTOZ2

2 CHECK INPUT SIGNAL CIRCUIT-II

1. Disconnect knock sensor haress connector.

2. Check harness continuity between ECM terminal 64 and
terminal 2.
Continuity should exist.

Tl | e L
IL ECM__|o| conNECTOR]( b L5

DISCONNECT DISCONNECT

€&

If OK, check harness for short to ground and short to
power.

| @

Loose and retighten engine ground screws.
Engine ground === &

nil frl

SEF031S

p |GOTOB.

OK or NG
OK p |GOTO 4.
NG p [GCTOZ.

EC-262




DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure (Cont't)

6 CHECK SHIELD CIRCUIT

7 DETECT MALFUNCTIONING PART

1. Disconnect harness connectors F6 and F101.

SEF396RA
2. Check harness continuity between terminal 6 and ground.
Continuity should exist.

v DISCONNECT

212 |5
T 24

[Q]

&

= SEF782U
It OK, check harness for short to ground and short to
power.

Check the following.
& Harness connectors F6 and F101
¢ Joint connector F21
(Refer to "HARNESS LAYOUT" in EL section.)

and engine ground

e Harness for open or short between harness connector F6

>

nectors.

Repair open circuit or short to ground
or short to power in harness or con-

8 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107. .

p | INSPECTION END

OK or NG
OK p (GO TO 8.
NG p |GOTO7.

Yo ‘s A KNOCK SENSOR
Gﬁ} ¢ Use an chmmeter which can measure more than 10 Mg,

Disceonnect knock sensor harness connector.

T © _
'\ ; Ch

Jol
[Q]

SEF546P|

Component Inspection

NBECG182

NBECD182501

eckK 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.

EC-263
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Component Description

change:

Permanent magne!

SEF956N changes.

- I
\Eﬂear heated axygen sensor

LH~

Crankshaft position sensor

=(0BD) 7K 1 >

g
/\< <
Zl'ransrhi‘s\si/c;n\

L

Vi

SEF997R

ECM Terminals and Reference Value e
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

Component Description
The crankshaft position sensor (OBD) is located on the transaxie
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 engihe 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

NBECO 183

Due to the changing magnetic field, the voltage from the sensor

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.

2184

TER | wiRe
MINAL | o510 ITEM CONDITION DATA (DG Voltage}
NC.
Approximately 1V
(AC range)
{V) Lo
[Engine is running] : Y
¢ Warm-up condition S
¢ |dle speed u_ >
SEFO03V
47 L Crankshaft position -
sensor (OBD) Approximately 2V
{AC range)
)
4 L -
[Engine is running] 2
& Engine speed is 2,000 rpm ¢ ¥
SEFQ04V
On Board Diagnosis Logic
NBECOI8S
DTC No. Malfunction is detected when ... Check ltems {Possible Cause)
P0O335 ¢ The proper pulse signal from the crankshaft position Harness or connectors
0802 sensor (OBD) is not sent to ECM while the engine is (The crankshaft position sensor (OBD) circuit is

running at the specified engine speed.

open.)

_ Crankshaft position sensor {O8D)

EC-264



DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

DTC Confirmation Procedure

¥r MONITOR ¥ NOFAL []

CMPS*RPM(REF)

750 rpm

RECORD

SEF357V|

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.

NBECO158

With GST

1) Start engine and run it for at least 15 seconds at idle speed.

2) Select “MODE 7" with GST.

No Tools

1) Start engine and run it for at least 15 seconds at idle speed.

2y Tumn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON".

3) Egr'&)rm “Diagnostic Test Mode II” (Self-diagnostic results) with

EC-265
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DTC P0335 CRANKSHAFT POSITION SENSOR

Wiring Diagram

(CKPS) (OBD)

£
@

I
E’E

Wiring Diagram

CRANKSHAFT
POSITION
SENSOR (0BD)

NBECETST

EC-CKPS-01

= : Detoctable line for DTC
— Non-detectable line for DTC

S IR -®
1 |
1 |
| |
I |
| !
| . |
| |
| i
| |
| |
-t

_
U @D

JOINT
CONNECTOR

£

|{o1]r02{ 03] o] s froef107] 1naf

3[4]5]6([7 |§|151517
W[ fz[131 73|24 [25

18]19]20| 2t|22] [at]32]33]34[as la6fsv

| 16 E B O R (D R A

26]27]28]29]30] [4n]41[42]43]44f45]s6

|74

@ - T0ECTPS H
I F23
-
@ B Bﬁ
S . B B B
7]l [ | J
RGC/S GND-A ECM TGM ®
(ECCS (TRANSMISSION
GONTROL CONTROL L
MODULE) MODULE) = =
Mid (GED) F20
=] ]4]5 = —=]e[7]8][a[10 (21312 -
Hhzfia]ia]s e[ 17118 18 222324 G EE aj [TLEELL 212|2|2|21

1011102 | 103 ] 106{ | 105F 106
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10500 [t 2] |agtd

16

WP (g {19120
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DTC P0335 CRANKSHAFT POSITION SENSOFI (CKPS) (OBD)

Diagnostic Procedure

Diagnostic Procedure

NBECG188

1 RETIGHTEN GROUND SCREWS

3 DETECT MALFUNCTIONING PART

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws.

Engine ground == &

o
[
= ||Jl[:’ru: 5

SEF0315

Check the following.
e Harness connectors F5, F100
® Harness for open or short between ECM and crankshatft

position sensor (OBD)

p | Repair open circuit or short to ground
or short to power in harness or con-
nectars.

4 CHECK GROUND CIRCUIT

p |GOTO2.

2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect crankshaft position sensor (OBD) and ECM
harness connectors.

i oy
Rear heated oxygen sensor
<

///&

Crankshaft posnion sensor

Engine front SEFRI7R

2. Check continuity between ECM terminal 47 and terminal 1.
Continuity should exist.

s
75 NGIED L_Ecm [O|CONNECTOH"

INSCONNECT

DISCONNELT

™ &
SEF706U

I OK, check harness far short to ground and short to
power.

1. Reconnect ECM harness connector.

2. Check harness continuity between terminal 2 and engina
ground.
Continuity should exist,

@)

SEF7OTU
If OK, check hamess for short to ground and shert to
power.

OK or NG
OK p |GOTOS.
NG » |GoTOS.

5 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors Fb, F100

¢ Harness connectors F23, M32

# Harness for cpen or short between crankshait position sen-
sor (OBD) and ECM

¢ Harness for open or short between crankshatt position sen-
sor (OBD) and TCM (Transmission control module}

p | Repair open circuit or short 1o ground
or short to power in harness or con-
nectors.

6 CHECK COMPONENT

OK or NG
QK p |GOTCA4.
NG p [GOTO 3.

[Crankshaft position sensor (OBD)]
Refer to “Component Inspection”, EC-268.

OK or NG
OK p [GOTO7.
NG P | Replace crankshatft positicn sensor
(OBD).

EC-267
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

D;agnostrc FProcedure (Cont d)

7

CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INGIDENT", EC-107.

p | INSPECTION END

SEFSGON

N

Ny

g Lo

SEF151P)

Component Inspection
CRANKSHAFT POSITION SENSOR (OBD)
1.

2.
3.
4,

NBECD 183

NEECO189501

Disconnect crankshaft position sensor (OBD) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 166.5 - 203.5Q [at 20°C
(68°F)]

If NG, replace crankshaft position sensor (OBD).

EC-268



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Component Description

Rator head

transistor

Ignition ¢oil
with power

SEF998R

Compbnent Description

other functions.

1 cylinder

17 signal shit

120° signal slit

Rotor plate

SEF514B,

and sent to the ECM.

assembly except distributor cap.

ECM Terminals and Reference Value

The camshaft position sensor is a basic component of the ECCS.
It monitors engine speed and piston position. These input signals
to the ECM are used to control fuel injection, ignition timing and

The camshaft position sensor has a rotor piate 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
of Light Emitting Diodes (LED) and photo diodes.

The rotor plate is positioned between the LED and the photo diode.
The LED 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 signais by the wave-forming circuit

The distributor is not repairable and must be replaced as an

NBECITE!

Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER- | \WIRE
MINAL | coLon ITEM CONDITION DATA (DG Voltage)
NO. :
[Engine is running]
[Ignition switch “OFF"] 0- 1.5V
e For a few seconds after turning ignition switch o
ECCS relay (Seli-shut- “OFF"
4 /B off)
[ignition switch “OFF”]
* Afew seconds passed after turring ignition swilch BT?TTF 4F\t;)( VOLTAGE
ORE (
0.3-0.5V
M
10 B R
a4 L [Engine Is running] g T
# ldle speed T
—
20 ms:
Camshatft position sen-. SEFga/U
sor (Reference signal) 0.3 - 0.5V
M
L IR
w | [Engine is running) q TRy
e Engine speed is 2,000 rpm Lol i
-
(20 ms
SEF998U

EC-269
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

ECM Terminals and Reference Value (Cont'd)

TER 1 wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Approximately 2.5V
M
10. I T N T LI TE R PP R
[Engine is running} 5
e Warm-up condition of-t— =
e |dle speed e
Camshaft position sen- SEFa9SU
49 | B/W o .
sor {Position signal} Approximately 2.5V
(V) oo
[Engine is running] Sty
# Engine speed is 2,000 rpm o N
0.2 me
SEFO01V
67 |[BW
Power supply for ECM | [Ignition switch “ON"] B;I:‘IT1E4F:/Y VOLTAGE
72 |BW (11 - 14V)
[Engine is running] BATTERY VOLTAGE
117 |BW Current return e idle speed (11 - 14V)
On Board Diagnosis Logic
NBECG192
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0340 A) Either 1° or 120° signal is not sent to ECM for the | e Harness or connectors
0101 first few seconds during engine cranking. (The camshaft position sensor circuit is open or
' shorted,
B) Either 17 or 120° signal is not sent to ECM often ° Camsha}ft position sensor
enough while the engine speed is higher than the {4 Starter motor {Refer to EL section.)
specified engine speed. e Starting system circuit (Refer to EL section.)
C) The relation between 1¢ and 120° signal is notin | ® D€ad {(Weak) battery
the normal range during the specified engine
speed.

DTC Confirmation Procedure

NOTE:

e Perform “PROCEDURE FOR MALFUNCTION A” first. If
DTC cannot be confirmed, perform “PROCEDURE FOR
MALFUNCTION B AND C”.

e |f “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.

NBEC0T53

EC-270



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

DTC Confirmation Procedure {Coni’d)

COOLAN TEMP/S

3 MONITOR ¥ NO FAIL

30°C

[ RECORD

l

SEFO02P)

¥ MONITOR  ¥r NOFAL [ ]

CMPS*RPM(REF)

750 rpm

RECORD

SEF357V

PROCEDURE FOR MALFUNCTION A

CAUTION:

Before performing the following procedure, confirm that bat-

tery voltage is more than 10.5V at idle.

(B With CONSULT

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

3) Crank angine for at least 2 seconds.

With GST

1) Crank engine for at least 2 seconds.

2) Select “MODE 77 with GST.

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.

NBECO1835071

PROCEDURE FOR MALFUNCTION B AND C R

CAUTION:

Before performing the following procedure, confirm that bat-

tery voltage is more than 10.5V at idle.

) 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.

@ With GST

1) Start engine and run it for at least 2 seconds at idle speed.

2) Select “MODE 7" with GST.

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.

EC-271
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Wiring Diagram

Wiring Diagram | -
EC-CMPS-01

BATTERY

7 BA Refer to EL-POWER.

I : Detectable line for DTC
m— Non-detectable line for DTG

—eo—z{H
—| H

DISTRIBUTOR
WiR WIR (CAMSHAFT
|—'—| POSITION
71 SENSOR)
ECCS
RELAY

-0 o+
—
-0 O
[———]

R
]

LB B/W
|
.ﬁ
UB B!IW B/W
e (o g -~ =
LB BAW BAW
I I EONNECTOR
G e Ll 2l
L/B BAW BW i;
I 1 ]
? I
L 8 B ]
I i
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Diagnostic Procedure

Diagnostic Procedure - secorss

1 RETIGHTEN GROUND SCREWS

3  |DETECT MALFUNCTIONING PART

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

Engine ground === ©

SEFG31S

Check the following.

# Harness connectors F23, M32

& Harness connectors M1, E1

# Harness for open or shoit between ¢amshaft position sen-
sor and ECCS relay

® Harness for open or short between camshalit position sen-
sor and ECM

P [ Repair harness or connectors.

4 CHECK INPUT SIGNAL CIRCUIT

» |GOTO2.

2  |CHECK POWER SUPPLY

1. Disconnect camshaft position sensor harness connector.

. Camshaft -
. = - )
position sensor = o
‘ harness connector:_j—__’_—':.
\)ﬁ:’?"f——'
ﬁ &
SEF999R

2. Turn ignition switch “ON”,
3. Check voltage between terminal 5 and ground with CON-
SULT or tester.
Voltage: Battery voltage

DISCONNECT

E@

i

1. Turn ignition switch “OFF",

2. Disconnect ECM harness connector.

3. Check harness continuity between sensor terminal 4 and
ECM terminal 49, sensor terminal 3 and ECM terminals 44,
48.

Continuity should exist.

Cl = (B
Y [_ecm  Jo[connecTor]| S5 LR
49 M4, DISGONNECT

& @
SEF70OU

If OK, check harness far short to ground and short to
power.

BISCOMNECT

OK or NG
OK p |GOTOS.
NG p | Repair open circuit or short to ground
or short to power in harness er con-
nectors.

SEF708U
OK or NG
oK  [GOTOA4.
NG » (GOTOS.

EC-273

ER

LG

AT

TF

PID

BR

ST

RS

447



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Diagnostic Procedure (Cont'd)

5 CHECK GROUND CIRCUIT 7 CHECK SHIELD CIRCUIT
1. Turn ignition switch “OFF”. 1. Remove joint connector.
2. Check harness continuity between sensor terminal 6 and 2. Check the following.
engine ground. & Continuity between joint cennector terminal and ground
# Joint connector

Continuity should exist.
{(Refer to "HARNESS |LAYOUT” in EL section.)

sl B N Continuity should exist. -
XE] 5 T1.8. Es} (ﬁ@ If OK, check harness for shart to ground and short to

power. Then reconnect joint connector.

OK or NG
OK p» |GOTOS.
-Q I ! NG p | Repair open circuit or short to ground
= — or short to power in harness or con-
SEFT10U nectors.
If OK, check harness for short to ground and short to
power,
8 CHECK INTERMITTENT INCIDENT
OK or NG
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
OK » |GOTOS. INCIDENT", EC-107.
NG p | Repair open circuit or short to ground
or short to power in harness or con-
nectors. p | INSPECTION END
6 CHECK COMPONENT
{Camshaft position sensor)
Refer to “Component Inspection”, EC-274,
OK or NG
OK p |[GOTO7.
NG P | Replace camshaft position sensor.
Component Inspection oo
J— comnEcT CAMSHAFT POSITION SENSOR
& MBECOIGES0T
[Cecv [olcowecron] | A ) | 1. Install any parts removed.
448,49 2. Stlart engine.

3. Check voltage between ECM terminals 44, 48 and ground,
ECM terminal 49 and ground with DC range.

0

oy, fﬁ_\ﬁ’
&
&®
)

SEF752U

EC-274



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Component Inspection (Cont'd)

Condition

ECM terminal

Voltage

Engine running at idle

44, 48 and ground

0.3-0.5V

SEFO97U

49 and ground

Approximately 2.5V

VI
10.........‘.....‘..‘n.‘u...u-

5
u..‘-

SEF998U

Engine speed is 2,000 rpm

44, 48 and ground

0.3-0.5V

(V)

SEF998U

49 and ground

Approximately 2.5V

7/ IR
st

0

SEF001V

If NG, replace distributor assembly with camshalft position sen-

SOor.

EC-275
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DTC P0400 EGR FUNCTION (CLOSE)

Description
Description
NBECG197
SYSTEM DESCRIPTION
Sensor input Signal to ECM ECI;/ilof:nC_ Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
EGR con-

Engine coolant temperature sensor

Engine coolant temperature EGRC-solenoid 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

]

E
R

valve

I GR valve - =
L L

EGRC-BPT

EGRC-solengid valve

Ignition switch (power supply)
i e —+ECM

n‘Ll EGR oot ﬂ
2= L emperaljure sensor
N

Collector Throttle
body

SEF317U

SEF783K]

COMPONENT DESCRIPTION
Exhaust Gas Recirculation (EGR) Valve R

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
to EGRC-BPT valve operation. The vacuum controls the movement
of a taper valve connected to the vacuum diaphragm in the EGR
valve.

NBECD187502

EC-276



DTC P0400 EGR FUNCTION (CLOSE)

Description (Conf'd)

To EGR

valve
Vacuum ’

signal

To intake
air flow

EGRC-solenoid Valve weoorss0s
The EGRC-solenoid valve responds to signals from the ECM.

When the ECM sends an ON (ground) signal, the coil in the sole- Gl

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 cecoras
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
sensor sor under the condition that calls for EGR, a low-flow maifunction
is diagnosed.
EGR
temperature
ECM
SEFQ73P
DTC No. Maliunction is detected when ... Check ltems {Passible Cause)
P0O400 The exhaust gas recirculation (EGR) flow is excessively low EGR valve stuck closed
0302 during the specified driving condition. EGRC-BPT valve

Vacuum hoses
EGRC-solencid valve
EGR passage

EGR temperature sensor
Exhaust gas leaks

EC-277

MA

EM
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T
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DTC P0400 EGR FUNCTION (CLOSE)

DTC Confirmafion Procedure

M EGR SYSTEM Po4oo ll [
OUT OF CONDITION

=z====zz=== MONITOR zzzzz=zz===
CMPSsRPM(REF) 775rpm
THRTL POS SEN 0.46V
B/FUEL SCHDL 1.9msec

SEF783U

W EGR SYSTEM Po4o0 ll [ ]

TESTING

zzzmzzrz=z MONITOR z==z===z===
CMPSsRPM(REF) 1762rpm
THRTL POS SEN 0.88V
B/FUEL SCHDL 3.9msec

SEF784U

M EGR sYSTEM Po4o0 B[]

COMPLETED

SELF-DIAG RESULTS

SEF785U

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e |f “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.

e During the test, P0400 will not be stored in ECM even though
“NG” is displayed on the CONSULT screen.

TESTING CONDITION:

Always perform the test at a temperature of —10°C (14°F) or

higher.

(@ With CONSULT

1} Turn ignition switch “ON”

2) Check “COOLAN TEMP/S" in “DATA MONITOR” mode with

CONSULT.
Confirm COOLAN TEMP/S value is within the range listed

below.

COOLAN TEMP/S: Less than 40°C (104°F)

If the value is out of range, park the vehicle in a cool place and
allow the engine temperature to stabilize. Do not attempt to
lower the engine coolant temperature with a fan or means
other than ambient air. Doing so may produce an inaccurate
diagnostic result.

3} Start engine and let it idle monitoring “COOLAN TEMP/S”
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
WORK SUPPORT” mode with CONSULT.

5) Touch “START".

8) Accelerate vehicle to a speed of 40 km/h (25 MPH) once and

then stop vehicle.
if “COMPLETED” with “OK” appears on CONSULT screen, go

to step 9.
If “COMPLETED” does not appear on CONSULT screen, go to

the following step.

7) Check the output voltage of “THRTL POS SEN” (at closed
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
“TESTING” changes to “COMPLETED”. (It will take approxi-
mately 50 seconds or more.)

CMPS-RPM (REF): 1,600 - 2,400 rpm
B/FUEL SCHDL: 3.0 - 4.5 ms
THRTL POS SEN:
X-X+07)V
X = Voltage value measured at step 7
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry from

NBECO464

step 2. .
9) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. 1f “NG” is displayed, refer to “Diagnostic

Procedure”, EC-281.

EC-278



DTC P0400 EGR FUNCTION (CLOSE)

Overall Function Check

Overall Function Check _

_— Use this procedure to check the overall EGR function. During this
[Cecv__lolcomecron e check, a EI)S’[ trip DTC might not be confirmed. ] @

63 # Without CONSULT

C_//S\\_H 1} Start engine and warm it up to normal operating temperature. A

2) Check the EGR.vaIve lifting when revving engine from idle up

] to 3,000 rpm quickly under no load.

A l ! EGR valve should lift up and down without sticking. EM

'fﬁ ® O 1 3) Check voltage between ECM terminal 63 (EGR temperature

” sensor signal} and ground at idle speed.
SEF786U Less than 4.5V should exist. LG
4) Turn ignition switch “OFF”.
Ry ey 5) Disconnect EGR temperature sensor harness connector.
® Eé} 6) Check harness continuity between EGR temperature sensor
harness connector terminal 2 and ground.

Continuity should exist. ' EE

@ 7) Perform “EGR TEMPERATURE SENSOR", “Component

\ Inspection”, EC-372,

&) q AT
SEF787U T{‘F
Overall function check ER

Check the EGR valve
litting when revving

engine from idle M
up to 3,000 rpm quickly.

a
s

Wy,
\ 4 5/ /7/

SU

SEFBE3U

RS

B

[FA

SC

EL

(D24

EC-279
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DTC P0400 EGR FUNCTION (CLOSE)

Wiring Diagrarn

Wiring Diagram |

NBECDZ00

IGNITION SWITCH EC'EG RC1 '01
OM or START
|
! FUSE |Refer to EL-POWER.
i0A {BLOCK
(J/B) m— : Detectable line for DTC
] e : Non-detectable line for DTC
| 10U |
B/W
EGR
TEMPERATURE-
SENSOR
B/W r@—l
G2 O 2
BMW - P/G B

Bv F23
é EGRC- '
SOLENOID VALVE
[
LA

[

TCM
P (TRNSMISSION
CONTROL
LW P/G B MODULE}
|—'—| r'—|
108 63] [43]
EGR EGRTS GND-A |ECM
(ECCS
CONTROL
MODULE}

Reter to last page (Foldout page).
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DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure

Diagnostic Procedure |

NBECOZ0Y

1 CHECK EXHAUST SYSTEM

2 CHECK VACUUM SOURCE TO EGR VALVE

1. Start engine.
2. Check exhaust pipes and muffler for leaks.

SEF0399P
OK or NG
OK (With p» |GOTOZ2
CONSULT)
OK {Without » | GO TO 3.
CONSULT)
NG p | Repair or replace exhaust system.

EC-281

(E) with CONSULT
1. Warm engine up to normal operating temperature.
2. Disconnect vacuum hose to EGR valve.
3. Check for vacuum existence at idle.
Vacuum should not exist at idle.

OREGY
Y

7\
H
/—\\“
i
[ Vacuum hose connected /
to EGR valve
' SEF049S

4. Check for vacuum existence when revving engine from idle
up to 3,000 rpm with the following methods.

e Select “"EGRC SOLENOID VALVE” in “ACTIVE TEST”
mode with CONSULT and turn the solenoid valve “ON".
Vacuum should exist when revving engine.

EmacTiveTESTE [

FGRGC SOV . ON

{EGR) FLOW
========== MONITOR z==z=--zzc

CMPS*RPM(REF) 2850rpm

M [ON/OFF][ OFF

SEF788U
OK or NG
OK p [GOTOA.
NG p |GOTOS.

A

EM

LG

FE

AT

T

PD

SU

B

RS

BT

FA

§C

(DX
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DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure (Cont'd)}

3 CHECK VACUUM SOURCE TO EGR VALVE

6 CHECK COMPONENT

# Without CONSULT
1. Warm engine up to normal operating temperature.
2. Disconnect vacuum hose to EGH valve.
3. Check for vacuum existence at idle.
Vacuum should not exist at Idle.

Vacuum hose connected /
to EGR valve
' SEF049S
4. Check for vacuum existence when revving engine from idle
up to 3,000 rpm quickly.
Vacuum should exist when revving engine,

With CONSULT

{EGRC-solenocid valve)}

1. Turn ignition switch "ON".

2. Perform “EGRC SOV CIRCUIT” in “FUNCTION TEST”
mode with CONSULT.

MEGRC soL/v ClRCUITHE
DOES THE SOLENCID
VALVE MAKE
‘AN OPERATING SOUND

EVERY 3 SECCNDS?

[ next |[ NO ][ YES |

MEF357D

OK or NG
OK » |GOTO 4.
NG p |GOTOS.

4 CHECK COMPONENT

(EGR vaive)

Refer to “Component Inspection”, EC-283.
OK or NG

OK p |GOTO 11

NG p | Replace EGR valve.

5 CHECK VACUUM HOSE

With CONSULT

{EGRC-solenoid valve)

1. Turn ignition switch “ON”.

2. Turn EGRC-solenoid valve “CN" and “OFF” in “ACTIVE
TEST” mode with CONSULT and check operating sound.

WACTIVETESTEH [

EGRG SOl ON
(EGR) FLOW
========== MONITOR ====—zzz:z:

CMPSRPM(REF) Orpm

<Y on/OFF][ OFF ]

1. Turn ignition switch “OFF".
2. Check vacuum hose for clogging, cracks or improper con-

nection.
C?‘D_.—-—-—- _
Split

Clogging -:O:
=N
j)% Improper connection

SEF789U
CK or NG
OK p» (GOTOS.
NG p | Repair or replace EGRC-solenoid
valve or repair circuit.

SEF109L
OK or NG

OK (With » [GOTOS.

CONSULT)

OK (Without p (GOCTO7.

CONSULT)

NG P | Repair or replace vacuum hose.

EC-282




DTC P0400 EGR FUNCTION (CLOSE) .

Diagnostic Procedure (Cont'd)

7 CHECK COMPONENT

9 CHECK COMPONENT

($ Without CONSULT

{EGRC-solenoid valve)

1. Disconnect £CM harness connector.

2. Turn ignition switch "ON”.

3. Connect a suitable jumper wire between ECM terminal 103
and engine ground.

. @ DISCONMECT
|L_Ecm ol connecTor]| . G@
103

G =

- SEF354V
4. Check operating sound of EGRC-solenoid valve when dis-
connecting and connecting the jumper wire.

(EGRC-BPT valve)

Refer to “Component Inspection”, EC-283.

OK or NG
OK p | GOTO 10.
NG » | Replace EGRC-BPT valve.

10 |CHECK COMPONENT

(EGR temperature sensor)
Refer to "Compenent Inspection”, EC-372.

OK or NG
OK p» |GOTO 11
NG p | Replace EGR temperature sensor.

1 CHECK INTERMITTENT INCIDENT

OK or NG
OK p [GOTOB.
NG P | Repair or replace EGRC-solencid
valve or repair circuit.

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT", EC-107.

8 CHECK COMPONENT

>

INSPECTION END

{(EGRC-solenoid valve}
Refer to “Component Inspection”, EC-365.

OK or NG
OK p |GOTOY.
NG P | Replace EGRGC-solenoid valve.

EGR valve

MEF137D

SEF083P|

Component Inspection
EGR VALVE
Apply vacuum to EGR vacuum port with a hand vacuum pump.

EGR valve spring should lift.
if NG, replace EGR valve.

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,0, 3.94 inH,Q)
from under EGRC-BPT valve.

3. It a leakage is noted, replace the valve.

EC-283

NBECO20Z

NBEC0202507

NBECG202504

MA

ERM

FlE

AT

oo
=29
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DTC P0402 EGRC-BPT VALVE FUNCTION

Description
Description
NBEC0263
ECM
Ignition switch v
ower supply)
. = pply ‘LHSE] -
Air duet __ Intake manifold collecter
EGRC-solenoid valve
To EGR
valve Vacuum scurce

Air
filter

EGR valve
EGR

Diaphragm temperature
sensor
Exhaust pressure ‘.‘ EGRC-BFT ____Intake
valve R - —-——- manifold
1 — ——- Exhaust
———- manifold SEF864U
SYSTEM DESCRIPTION

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 contrclled in response to posi-

tioning of the EGR valve or to engine operation.

On Board Diagnosis Logic i

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will increase.
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.

DTC Ne. Malfunction is detected when ... Check ltems (Possible Causej

EGRC-BPT valve

EGR valve

Loose or disconnected rubber tube
Blocked rubber tube

Camshaft position sensaor

Blocked exhaust system

Orifice

Mass air flow sensor
EGRC-solenoid valve

P0402 ¢ The EGRC-BPT valve does not operate properly.
0306

* & & 8 00 0 B

EC-284
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DTC Confirmation Procedure

DTC P0402 EGRC-BPT VALVE FUNCTION

DTC Confirmation Procedure
B EGRC-BPT VLV Po402 ll [] CAUTION: NEEGCO455
OUT OF CONDITION Always drive vehicle at a safe speed. e
zzzzozz=== MONITOR zzozzozx=c NOTE:
SMPSRPMEED  12500m If “DTC Gonfirmation Procedure” has been previously conducted, A
B/FUEL SCHDL 2 amsec always turn ignition switch “OFF" and wait at least 5 seconds
before conducting the next test. S
T TESTING CONDITION =
:I\.Iw:ys perform the test at a temperature of -10°C (14°F) or
igher.
SEFEOSL gWith CONSULT LG
1) Start engine and warm it up to normal operating temperature.
W EGRC-BPT VLY Posoz W [] 2) Stop engine and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “EGRC-BPT/V P0402” of
zz===z==== MONITOR ==3==5===- “EGR SYSTEM” in “DTC WORK SUPPORT” mode with CON-
ST ST .
- : 4) Start engine and let it idle.
B/FUEL SCHDL 2 B6msec 5) Touch “START". ‘ . AT
6) Check the output voltage of “THRTL POS SEN” (at closed
¢ 20 40 50 80 100 throttle position) and note it.

S 7} When the following conditions are met, “TESTING” will be dis- TF
played on the CONSULT screen and the bar chart may
increase. Maintain the conditions many times until “COM-

B EGRC-BPT viv Poaoz i [ PLETED” appears. PD
COMPLETED CMPS-RPM (REF). 1,200 - 1,800 rpm
Vehicle speed: 30 - 60 km/h (19 - 37 MPH}) AX
B/FUEL SCHDL: 2.3 - 2.8 ms
THRTL POS SEN: ‘
X-(X+030)V sU
X = Voltage value measured at step 6
SELT-DIAG RESULTS Selector lever: Suitable position ER
seraser @ 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. 51l
e [f the bar chart indication does not continue to progress,

completely release accelerator pedal once and try to meet

the conditions again. Bl
o If “TESTING” does not appear on CONSULT screen, retry

from step 2. _
8) If“OK” is displayed, carry out “OVERALL FUNCTION CHECK> ST

on next page. If “NG” is displayed, refer to “Diagnostic

P 1 " .

rocedure”, EC-286 _ i
Overall Function Check . 8C

Use this procedure to check the overall function of the EGRC-BPT valve. During this check, a 1st trip DTC

might not be confirmed. BL

$ Without CONSULT
1. Disconnect the rubber tube to intake manifold collector at the EGRC-solenoid valve.
2. Disconnect the rubber tube to the EGRC-BPT valve at the EGRC-solenoid valve. DX
3. Connect two rubber tubes disconnected in steps 1 and 2. {The intake manifold vacuum will be directly
applied to the EGRC-BPT valve.}
Start engine.
Check for the EGR valve lifting with engine at idle speed under no load.
EGR valve should remain closed.
EC-285

o
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DTC P0402 EGRG-BPT VALVE FUNCTION

Overall Function Check (Contd)

6. Check the EGR vaive liting when revving from idle up to 3,000 rpm under no load.
EGR valve should lift up, and go down without sticking when the engine is returned to idle.

EGR valve Fuel pressure regulator

EGRC-BPT valve
To EVAP canister

"\

Check the EGR valve difting.

Service port

SEF865U

Diagnostic Procedure

NBECO468

1

CHECK HOSE 4 CHECK COMPONENT

1. Turn ignition switch "OFF”,
2. Check vacuum hose for clogging and improper connection.

{EGRC-BPT valve)
Refer to "Component Inspection”, EC-287.

OK or NG OK or NG
OK p |GOTO2Z OK p | GO TO 5.
NG P | Repair or replace vacuum hose. NG p | Replace EGRC-BPT valve.
2 CHECK EXHAUST SYSTEM 5 CHECK COMPONENT
Check exhaust system for collapse. {Camshatt position sensor)
" i ion” -274.
OK or NG Refer to "Component inspection”, EC-27
OK or NG
OK » |[GOTOS.
OK p |GOTOG.
NG p | Repair or replace exhaust system.
NG » | Replace camshaft position sensor.
3 CHECK ORIFICE

6 CHECK COMPONENT

Check if orifice is installed in vacuum hose between EGRC-
BPT valve and EGRC-solenoid valve.

{Mass air flow sensor)
Refer ¢ "Component Inspection”, ECG-122.

OK or NG
OK or NG
CK p |GOTOA4,
CK » GOTO7T.
NG b | Replace vacuum hose.
NG P | Replace mass air flow sensor.
EC-286



DTC P0402 EGRC-BPT VALVE FUNCTION

Diagnostic Procedure (Cont’d)

7 CHECK COMPONENT 8 CHECK COMPONENT

(EGRC-solenoid valve) (EGR valve)

Refer to “Component Inspection”, EC-365. Refer to “Component Inspecticn”, EC-283.
OK or NG OK or NG

OK p |GOTOS. OK p |GOTOO.

NG P | Replace EGRC-solenoid valve. NG p | Replace EGR valve.

X No pressure

SEF172P|

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNQSIS FOR INTERMITTENT
INCIDENT”, EC-107.

» | INSPECTION END

Component Inspection
NBECOZ08
EGRC-BPT VALVE
NBECGZ065GY
1. Plug one of two ports of EGRC-BPT valve.
2. Vacuum from the other port and check leakage without apply-
ing any pressure from under EGR-BPT valve.
Leakage should exist.

EC-287
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DTC P0420 (RIGHT BANK, -B1), P0430 (LEFT BANK, -B2) THREE WAY
CATALYST FUNCTION

On Board Diagnosis Logic

ECM (ECCS control module)[

Front
heated
oxygen
sensor

On Board Diagnosis Logic e
The ECM monitors the switching frequency ratio of front and rear
heated oxygen sensors.

A warm-up three way catalyst with high oxygen storage capacity
will indicate a low switching frequency of rear heated oxygen sen-
sor. As oxygen storage capacity decreases, the rear heated oxy-
gen sensor switching frequency will increase.

When the frequency ratio of front and rear heated oxygen sensors
approaches a specified limit value, the warm-up three way catalyst

Three way
catalyst malfunction is diagnosed.
* . Exhaust gas
SEF184U
DTC No. Malfunction is detected when ... Check Iltems (Possible Cause)
P0420 e Warm-up three way catalyst does not operate properly. | e Warm-up three way catalyst
0702 e Warm-up three way catalyst does not have enough oxy- | @ Exhaust tube
(right bank) gen storage capacity. ® Intake air leaks
* Injectors
P0430 o [njector leaks
0703 e Spark plug
{left bank) e |mproper ignition timing
DTC Confirmation Procedure
¥t MONITOR  vr NoFalL [] CAUTION: NEECo457
CMPS*RPM(REF . .
FR 02 SEN-(B1 : 2013;(}"” Always drive vehicle at a safe speed.
FR Q2 SEN-B2 0.37v NOTE:
RR 02 SEN-B1 0.32V : ] ] .
RR O2 SEN-B2 0.32V If “DTC Confirmation Procedure” has been previously conducted,
PR 02 MNTR-BI - LEAN always turn ignition switch “OFF” and wait at least 5 seconds
FR 02 MNT&-B2 LEAN y ar
RR 02 MNTR-B1 LEAN before conducting the next test.
RR 02 MNTR-B2 LEAN .
m With CONSULT - _
l RECORD 1) Start engine and warm it up to normal operating temperature.
seraoov] 2) Set “MANU TRIG” and “HI SPEED”, then select “FR O2

M SRTsTATUS B [

CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM INCMP

PRINT

SEF215U

SEN-B1 (-B2)”, “RR Q2 SEN-B1 (-B2)", “FR 02 MNTR-B1
(-B2)”, “RR 02 MNTR-B1 {-B2)” in “DATA MONITOR” mode
with CONSULT.

3) Touch “RECORD” on CONSULT screen with engine speed
held at 2,000 rpm constantly under no load.

4) Make sure that the switching frequency between “RICH” and
“LEAN" of “RR 02 MNTR-B1 {-B2)" is much less than that of
“FR O2 MNTR-B1 (-B2)" as shown below.

Switching frequency ratio = A/B

A: Rear heated oxygen sensor switching frequency

B: Front heated oxygen sensor switching frequency

This ratio should be less than 0.75.

If the ratio is greater than above, the warm-up three way cata-
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 3, perform trouble diagnosis for “DTC P0133,
P0153” first. (See EC-178.)

If the result is NG, go to “Diagnostic Procedure”, EC-290.

if the result is OK, go to foliowing step.

5) Select “AUTO TRIG" in “DATA MONITOR” mode with CON-
SULT.

6) Drive vehicle at a speed of approximately 86 to 96 km/h {53 to
60 MPH) with D position (“*OD” ON}) for at least 10 consecutive

EC-288



DTC P0420 (RIGHT BANK, -B1), P0430 (LEFT BANK, -B2) THREE WAY
CATALYST FUNCTION

DTC Confirmation Procedure (Cont'd)

CONKECT
€ i Q

[I Q CONNECTOR" C

50 56 3

|!
@ O

SEF441V|

. € '

EoM__ 0] connEcTom]| BN,

51 57 3

|!
@ of

"
¥ /
=
o e &
<)

SEF442v

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”, EC-290.

7) Select “SRT STATUS” in “DTC CONFIRMATION" mode with
CONSULT.

8) Verify that “CATALYST” is “CMPLT”.
If not “CMPLT”, repeat the test from step 5.

Overall Function Check N

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) Start engine and warm it up to normal operating temperature.

2) 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.

3} Keep engine speed at 2,000 rpm constant under no load.

4) 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 voitage switching fre-
quency

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.

NOTE:

If the voltage at terminal 50 or 51 does not switch periodically more

than 5 times within 10 seconds at step 4, perform trouble diagno-

sis for “DTC P0133, P0153" first. (See EC-178.)

EC-289
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DTC P0420 (RIGHT BANK, -B1), P0430 (LEFT BANK, -B2) THREE WAY
CATALYST FUNCTION

Diagnostic Procedure

Diagnostic Procedure

NBECO202

1 CHECK EXHAUST SYSTEM 5 CHECK INJECTORS
Visually check exhaust tubes and muifler for dent. 1. Refer to WIRING DIAGRAM for Injectors, EG-429.
OK or NG 2. Stop engine and then turn ignition switch “ON".
3. Check voltage between ECM terminals 102, 104, 106, 109,
oK p |GOTO2 111 and 113 and ground with CONSULT or tester.
Battery voltage should exist,
NG p | Repair or replace it.
JE— CONNECT
| ECM IOI CDNNECTORl - EJ]
2 CHECK EXHAUST AIR LEAK 102,104,106,109,111,113,
1. Start engine and run it at idle.
2. Listen for an exhaust air leak before the warm-up three @‘
way catalyst. .@
(S —ee
= SEFF1IU
OK or NG
OK p (GO TO 6.
NG p | Perform “Diagnostic Procedure”,
“INJECTOR”, EC-431.
6 CHECK IGNITION SPARK
SEF099P
. 1. Turn ignition switch “OFF~.
OK or NG 2. Disconnect ignition wire from spark plug.

3. Connect a known good spark plug to the ignition wire.
oK p |GOTOS. 4. Place end of spark plug against a suitable ground and
NG » | Repair or replace. crank engine.

5. Check for spark.

Listen for an intake air leak after the mass air flow sensor.
OK or NG
OK p | GOTOA4.
NG P | Repair or replace. Y
- Spark plug
4 i »
4 CHECK IGNITION TIMING
Check ignition timing. SEF282G
Refer to “TROUBLE DIAGNOSIS — BASIC INSPECTION”, OK or NG
EC-85.
OK p [GOTOS.
OK or NG
NG » |GOTO7Z.
OK p |GOTOS.
NG p | Adjust ignition timing. 7 CHECK COMPONENT
(lgnition wires)
Refer to “Component Inspection”, EC-259.
OK or NG

OK P | Check ignition coil, power transistor

and their circuits, Refer to EC-350.

NG p [ Replace.

EC-290



DTC P0420 (RIGHT BANK, -B1), P0430 (LEFT BANK, -B2) THREE WAY

CATALYST FUNCTION

Diagnostic Procedure (Cont'd)

8 CHECK INJECTOR

1. Turn ignition switch "OFF”.
2. Remove injector assembly.
Refer to EC-33.
Keep fuel hose and all injectors connected to injector gal-
lery.
3. Disconnect all ignition coil harness connectors.
4. Turn ignition switch “ON”.
Make sure fuel does not drip from injector.

Does not drip p |GOTOO.

Drips p | Replace the injector(s} from which fuel
is dripping.

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107. ‘

Trouble is p | INSPECTICON END
fixed

Trouble is not p | Replace warm-up three way catalyst.
fixed

EC-291
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DTC P0440 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (SMALL LEAK) (NEGATIVE PRESSURE)

On Beard Diagnosis Logic

On Board Diagnosis Logic I

NOTE:

Ifé)oth DTC P0440 and P1448 are displayed, perform trouble diagnosis for “DTC P1448” first. (See
EC-404.)

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 following “VYacuum test” conditions.

The vacuum cut valve bypass valve is opened to clear the line between the fuel tank and the EVAP canister
purge volume control solenoid valve. The EVAP canister vent control valve will then be closed to shut the EVAP
purge line off. The EVAP canister purge volume control solenoid valve is opened to depressurize the EVAP
purge line using intake manifold vacuum. After this occurs, the EVAP canister purge volume control solenoid
valve will be closed.

EVAP service port
EVAP control system pressure sensor. m
Vacuum cut valve bypass vaiv [J
Fual tank & EVAP EVAP canister

cut valve |canister purge volume
contral solenoid valve

EVAP canister
vent control \é
valve SEF918U

DTC No. Malfunction is detected when ... Check ltems (Possible Cause)

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains cpen or fails to close.

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

system pressure sensor

Loose or disconnected rubber tube

EVAP canister vent control valve

EVAP canister purge voiume control 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 EVAP canister vent control valve is
missing or damaged.

o EVAP canister is saturated with water.

& EVAP control system pressure sensor

P0440 ® EVAP conirol system has a leak.
0705 # EVAP control system does not operate properly.

CAUTION:

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

e If the fuel filler cap is not tightened properly, the MIL may come on.

¢ Use only a genuine rubber tube as a replacement.

EC-292



DTC P0440 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (SMALL LEAK) (NEGATIVE PRESSURE)

DTC Confirmation Procedure

B EVAP SML LEAK Po440 il D

1)PERFORM TEST AT A
LOCATION OF 5-30C
(41-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART,
£TOUCH START.

EXIT || START |

SEF286U

B EVAP SML LEAK P0440 i |:|

dokkkkd DK kkkkkk

END || PRINT |

SEF297U

B EvAP SML LEAK Po440 8 D

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL
HAS COOLED.

EXIT || PRINT |

SEF669U

DTC Confirmation Procedure

NBECDZ1T

NOTE: @l

e If both DTC P0440 and P1448 are displayed, perform
trouble diagnosis for “DTC P1448” first. (See EC-404.)

e Make sure that EVAP hoses are connected to EVAP canis- [jA
ter purge volume control solenoid valve properly.

e |If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least EM
5 seconds before conducting the next test,

TESTING CONDITION: LG

Perform “DTC WORK SUPPORT” when the fuel level is

[ ]
less than 3/4 full. If not, inspect fuel filler cap and fuel tank
separately. Refer to EC-294.

e Always perform test at a temperature of 5 to 30°C (41 to
86°F).

e It is better that the fuel level is low. FE

With CONSULT

1) Turn ignition switch “ON". AT

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

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

4) Make sure that the following conditions are met.

COOLAN TEMP/S: 0 - 70°C (32 - 158°F)
INT/A TEMP SE: 5 - 60°C (41 - 140°F) PD

5) Select “EVAP SML LEAK PQ440”" of “EVAPORATIVE SYS-
TEM” in “DTC WORK SUPPORT” mode with CONSULT. AX
Follow the instruction displayed.

NOTE:

e If the CONSULT screen shown at left is displayed, stop the g
engine and stabilize the vehicle temperature at 25°C (77°F) or
cooler. After “TANK F/TMP SE” becomes less than 30°C
(B6°F), retest. BR
(Use a fan to reduce the stabilization time.}

This test with engine at idle will take approximately 5 minutes.

6) Make sure that “OK” is displayed. | ST
If “NG” is displayed, refer to “Diagnostic Procedure”, EG-294.
With GST EC

NOTE:

e Be sure to read the explanation of “Driving Pattern” on EC-49
before driving vehicle. BT

e |t is better that the fuel level is low.

1) Start engine.

2) Drive vehicle according to “Driving Pattern”, EC-49. HA

3) Stop vehicle.

4) Select “MODE 1” with GST. S

e |f 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 ieast 5 seconds. EL

6) Start engine.

It is not necessary to cool engine down before driving. 1B}

7) Drive vehicle again according to the “Driving Pattern”, EC-49.

8) Stop vehicle.

9) Select “MODE 3” with GST.

e If P0440 is displayed on the screen, go to “Diagnostic
Procedure”, EC-294.

EC-293 467



DTC P0440 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (SMALL LEAK) (NEGATIVE PRESSURE)

DTC Confirmation Procedure (Cont'd)

If P1440 is displayed on the screen, go to “Diagnostic Proce-
dure” for “DTC P1440”, EC-382.

If P1447 is displayed on the screen, go to “Diagnostic Proce-
dure” for “DTC P14477, EC-401.

If P0440, P1440 and P1447 are not displayed on the screen,
go to the following step.

10} Select “MODE 17 with GST.

e |f SRT of EVAP system is set, the result will be OK.

o [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 [t is better that the fuel leve! 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) Perform the step 1 to 4 again.

6) Turn ignition switch “ON" and perform “Diagnostic Test Mode

Diagnostic Procedure

Il (Self-diagnostic results)” with ECM.

NBEG0212

1 CHECK FUEL FILLER CAP

2 CHECK COMPONENT

cap.

1. Check for genuine fuel filler cap design.

\z=/

SEFS15U
2. Check for air releasing sound while opening the fuel filler

3. Make sure there are no foreign objects around the fuel filler
cap so that the cap can close properly.

(Fuel 1ank vacuum relief valve)
Refer to “Evaporative Emission System”, EC-24.

OK or NG
OK » |GOTOS.
NG p | Replace fuel filler cap with a genuine
ane.

OK or NG
oK p |GOTOZ
NG (Step 1) P | Replace with genuine fuel filler cap.
NG (Step 2) p | Retighten until the ratching sound is
heard.
NG {Step 3) p | Remove fuel filler cap, then clean cap

and fuel filler neck threads using air

hiower.

468
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DTC P0440 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (SMALL LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont'd}

3 INSTALL THE PRESSURE PUMP

4 CHECK FOR EVAP LEAK

To locate the EVAP leak, instafl EVAP service port adapter
and pressure pump to EVAP service port

-
EVAP service support ~

=\ ‘1
“""“‘*--—1‘ S
g s Relay box
5 ,
V SEF907U

EVAP service port adapter

service

port
Pressure
pump
SEF9t6U
Models with p GO TOA4.
CONSULT
Maodels with- p |GOTOS.
out CONSULT

With CONSULT

1. Turn ignition switch “ON".

2. Select “EVAP SYSTEM CLOSE” of "WORK SUPPORT"
mode with GONSULT.

3. Touch “START" and apply pressure to the EVAP line until
the pressure indicator reaches the middle of the bar graph.

W Evap sysTem cLosEl [

APPLY PRESSURE TO
SERVICE PORT TO RANGE
BELOW.

DO NOT EXCEED 0.6psi.

g

Q.2 0.4
| END |

SEF917U
4. Using EVAP leak detector, locate the EVAP leak. Reler to
the instruction manual for more details about the leak

detector.
Refer to “EVAPORATIVE EMISSION LINE DRAWING™,

EC-28.

Leak detector

SEF200U
*® Never use compressed air or a high pressure pump.
¢ Improper installation of the EVAP service port adapter
to the EVAP service port may cause a leak.
¢ Do nol exceed 4.12 kPa {0.042 kg/cm?, 0.6 psi) of pres-
sure in the system.

OK or NG
0K p» [GOTOE.
NG p | Repair or replace.

EC-295
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DTC P0440 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (SMALL LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure {Cont'd)

5 CHECK FOR EVAP LEAK

6 CHECK COMPONENT

# 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 voits until the end of
test.)

EVAP
canister

EVAP canister
Battery vent control valve SEF5981)
3. Apply 12 volts DC to vacuum cut valve bypass valve. The
valve will open. (Continue to apply 12V untif the end of
test.)

4
Vacuum cut valve
/_:\bypaSS valve

Battery SEF595U

4. Pressurize the EVAP line using pressure pump with 1.3 1o
2.7 kPa (10 to 20 mmHg, 0.3% to 0.79 inHg), then remove
pump and EVAP service port adapier.

5. Using EVAP leak detector, locate the EVAP leak. Refer to
the instruction manual for more details about the leak
detector. Refer to “EVAPORATIVE EMISSION LINE
DRAWING”, EG-28.

Leak detector

(Water separator)
Refer to “Component Inspection”, EC-398.

OK or NG
OK » [GOTO7.
NG p | Replace water separator.

7 CHECK COMPONENT AND CIRCUIT

{EVAP canister vent control valve and O-ring)
Refer to “OTC Confirmation Procedure”, EC-305.

- EVAP canister venl\

ESNERC Sy

SEF143S
OK or NG
OK p |GOTOSB.
NG p | Repair or replace EVAP canister vent
control valve and O-ring or harmess/
connector.

8 CHECK IF EVAP CANISTER SATURATED
WITH WATER

1. Remove EVAP canister with EVAP canister vent control
valve attached.
2. Check if water will drain from the EVAP canister.

't
EVAP canister

)

$§ EVAP canister

Water
| |
\‘ vent control valve SEF596U
SEF200U
® Never use compressed air or a high pressure pump, Yes or No
* Improper installation of the EVAP service port adapter
to the EVAP service port may cause a leak. ves b |GOTOS
- .
s Do n?t er)](ceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pres- No (With p |GOTO 1.
sure in the system. CONSULT)
OK or NG No (Without B | GO TO 12.
OK » |GOTOG. CONSULT)
NG » | Repair or replace.




DTC P0440 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (SMALL LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont'd}

9 CHECK EVAP CANISTER

12 CHECK COMPONENT

Weigh the EVAP canister with the EVAP canister vent contral
valve attached.
The weight should be fess than 1.8 kg (4.0 Ib).

OK or NG
OK (With p [GOTO 11.
CONSULT)
QK (Without p | GO TO 12.
CONSULT)
NG p (GO TO 10,

Without CONSULT
(EVAP canister purge volume control solenoid valve)
1. Start engine and warm it up to normal operating tempera-
ture.
2. Stop engine,
3. Disconnect vacuum hose to EVAP canister purge volume
control solencid valve at EVAF service port.
. Start engine and let it idle for at teast 80 seconds.
Check vacuum hose for vacuum when revving engine up to
2,060 rpm.
Vacuum should exist.

OK or NG

S

10 DETECT MALFUNCTIONING PART

OK p» |GOTO 1S

Check the following.

& EVAP canister for damage

¢ EVAP hose between EVAP canister and water separator for
clogging or poor connection

NG » |GOTO 13,

13 |CHECK VACUUM HOSE

P | Repair hose or replace EVAP canister,

Check vacuum hoses for clogging or disconnection. Refer to
“Yacuum Hose Drawing”, EC-18.

11 CHECK COMPONENT

() with CONSULT

{EVAP canister purge volume contrel sofenoid vaive)

1. Disconnect vacuum hose to EVAP canister purge volume
cantrol solenoid valve at EVAP service port.

2. Start engine.

3. Perform “PURG VOL GONT/V” in "ACTIVE TEST” mode,

# ACTIVETEST R D
PURG VOL CONT/V 0.0%

s===zz=zzz MONITOR zzz=zzzzz:
CMPSeRPM(REF) 2187rpm
FR 02 MNTR-B2 LEAN
FR O2 MNTR-B1 LEAN
A/F ALPHA-B2 H%
A/F ALPHA-B1 80%
THRTL POS SEN .64V

[Qui[_ UP_ ][ DWN JQd]
SEF908U

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

OK or NG
OK p |GOTO 14,
NG p | Repair or reconnect the hose.

14 CHECK COMPONENT

(EVAP canister purge volume control solenocid valve)
Refer to “Component Inspection”, EC-304.

OK or NG
OK p | GO TO 15.
NG P | Replace EVAP canister purge volume
control solenoid valve.

15 |CHECK COMPONENT

2,008 rpm.
Vacuum should exist.
OK or NG
CK p [GOTO 15,
NG p |GOTO 13,

(Absolute pressure sensor)
Refer to “Caomponent Inspection”, EC-131.

Absolute pressure
sensor harness/
connector  /
Mass air flow sensor

SEF748U
OK or NG
OK p GO TO 16.
NG p | Replace absolute pressure sensor.

EC-297
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DTC P0440 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (SMALL LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont’d)

16 CHECK COMPONENT AND CIRCUIT

18 CHECK COMPONENT

(MAP/BARO switch solenoid valve)
Refer to “Component Inspection”, EC-347.

MAP/BARC switch
solenoid valve
harness cohnector
i,

o Mass air flow sensor

(EVAP control system pressure sensor)
Refer to “Component inspecticn”, EC-317.

T T
i \: EVAP control system pressure

(> sensor harness connector

Rear right ti{g EVAP c;amisterX
wy

SEFT56U
OK or NG
oK » |GOTO17.
NG P | Replace MAP/BARO switch solenoid
vaive.

SEF495R
OK or NG
OK p |GOTO 19.
NG p | Replace EVAP control system pres-
sure sSensor.

17 | CHECK COMPONENT

{Tank fuel temperature sensor)
Refer to “Component Inspection”, EC-254.

Rear seat access
L

Fuel tank gauge unit \

19 |CHECK EVAP PURGE LINE

Check EVAP purge line (pipe, rubber tube, fuel fank and
EVAP canister) for cracks or improper connection.
Refer to “Evaporative Emission System”, EC-24.

OK or NG
OK p |GOTO 20
NG p | Repair or reconnect the hose.

20 |CLEAN EVAP PURGE LINE

Clean EVAP purge line (pipe and rubber tube} using air

(-\ .(J harness connector SEE751U blower.
OK or NG

OK > |GoTO 18, p (GO TO21.

NG P | Replace tank fuel temperature sensor.
21 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107.

p [ INSPECTION END
EC-298




DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER
PURGE VOLUME CONTROL SOLENOID VALVE

Description
Description
NBECD214
SYSTEM DESCRIPTION
NBECO214507
Sensor Input Signal to ECM ECM Actuator
function
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engine cooclant temperature sensor Engine coolant temperature
Ignition switch Start signal
Throttle position sensor Throtile position .E:;AP can- | EvaP canister purge volume
- ) SErPUTIS | control solenoid valve
Throttle position switch Closed throttle position flow control
Front heated oxygen sensors Density of oxygen in exhaust gas
(Mixture ratio feedback signal)
Tank fuel temperature sensor Fuel temperature in fuel tank
Vehicle speed sensor Vehicle speed

ZT

LTI

SEF337U

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 control solenoid valve
repeats ON/OFF operation according to the signal sent from the
ECM. The opening of the valve varies for optimum engine control.
The optimum value stored in the ECM is determined by consider-
ing various engine conditions. When the engine is operating, the
flow rate of fuel vapor from the EVAP canister is regulated as the
air flow changes.

COMPONENT DESCRIPTION R
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 control solenoid valve
is moved by ON/OFF pulses from the ECM. The longer the ON
pulse, the greater the amount of fuel vapor that will flow through the

valve.

CONSULT Reference Value in Data Monitor
Mode

NBECO215

MONITOR ITEM

CONDITION SPECIFICATION

PURG VOL GV

® Engine: After warmting up

e Air conditioner switch “OFF”

e Shift lever; “N”
& No-load

Idle {Vehicle stopped)

0%

2,000 rpm

EC-299
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER
PURGE VOLUME CONTROL SOLENOID VALVE

ECM Terminals and Reference Value

ECM Terminals and Reference Value

NBECO215

Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER- | WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NOQ.
[Engine is running]
[Ignition switch “OFF”] 0- 1.5V
# For a few seconds after turning ignition switch ’
4 ECCS relay (Self-shut- “OFF”
LB off)
[Ignition switch “OFF”] BATTERY VOLTAGE
& Afew seconds passed after turning ignition switch
«YEE" (11 - 14V)
OFF
BATTERY VOLTAGE
(11 - 14v)
M Lo
40...:...:.‘-7--....:..4.,.....‘
[Engine is running] 20} e
¢ [dfe speed of o
" 50 ms: :
EVAP canister purge SEF994U
5 LG/B vofume control scle-
noid valve BATTERY VOLTAGE
{11 - 14V)
M
[Engine is running] 2olh - h A
e Engine speed is 2,000 rpm ok
[ 50 ms: Do
SEF965U
67 B/W
Power supply for ECM | [Ignition switch "ON”] BATTFR,Y VOLTAGE
72 |BW (11 - 14V}
[Engine is running] BATTERY VOLTAGE
17 |BW Current return e Idie speed (1 - 14V)
On Board Diagnosis Logic
MNBECO217
DTC No. Malfunction is detected when ... Check ltems {Possible Cause}
P0443 An improper voltage signal is sent to ECM through the ® Harness or connectors
1008 valve. (The valve circuit is open or shorted.)
& EVAP canister purge volume control solenoid
valve
. DTC Confirmation Procedure

Yr MONITOR ¥r NO FAIL
NOTE:

CMPS-RPM(REF) 750 rpm 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 CONDITION:
Before petforming the following procedure, confirm battery
voltage is more than 11V at idle.
(&) With CONSULT
RECORD 1) Turn ignition switch “ON”.
SEF357V
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER
PURGE VOLUME CONTROL SOLENOID VALVE

DTC Confirmation Procedure (Cont'd)

2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and let it idle for at least 13 seconds.
@ With GST

1) Start engine and let it idle for at least 13 seconds.
2) Select “MODE 7” with GST. MA
@ No Tools

1) Start engine and let it idle for at least 13 seconds.

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

3) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM. e

Fe

@l

AT
1T

BD

U

BR
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER
PURGE VOLUME CONTROL SOLENOID VALVE

Wiring Diagram

Wiring Diagram

NBEC0219

sarery || EC-PGC/V-01
|
754 Refer tc EL-POWER.
mm : Detectable line for DTC
\A,rl.fR — - NoON-detectable line for DTC
®
W!H W/R BW
[ vl
dn  of |Eccs ﬁ
ol
E57
L]

=

LB B.’IW
BAN
o 2 1l cvap canisTER
PURGE VOLUME
%(A)EJEOL SOLENOID
LB B/wW B/w + |_1_| @
Imeg =<1Ggt-------- im I—r]
LG/B
LiB Biv B/W
LB B/W BN LG/B
a2 2
el e I
iR e e
LB Ba'v BAW LG/B
-
@
N
1
LB LB BAwW B/W LG/B
= =2l Ea il =1
SSOFF ECMP ECMP  CHIN EVAP |ECM
ECCS
ONTROL
MOBULE)

Refer to last page (Foldout pagse).

@ . ED

2
u[s2{13palis|is]i7]1sfielzolo1]22

100|102 11081041 1105 [ 106 |107 1108

= .
o H.S.

MEC341C

wring o 1221
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER
PURGE VOLUME CONTROL SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NBECOZ20

1 CHECK POWER SUPPLY

3

CHECK OUTPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect EVAP canister purge volume conlroi solenoid
valve harness connector.

EVAP canister
purge volume =
control solenoid™
valve harness

/P\

SEF879U

it

~

3. Turn ignition switch “ON".
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voltage: Battery voitage

DISCONNEGT

W
am L8

&
A1)

1.
2.
3.

Turn ignition switch “OFF".

Disconnect ECM harness connector.

Check harmess continuity between ECM terminal & and ter-
minal 1.

Continuity should exist.

. [EcmJo]connecton]| £
5

DISCONNECT

DISCONNECT

G "

if OK, check harness for short to ground and short to
power.

-

OK or NG

OK

» |GOTOS.

NG

p |GOTO 4.

4

DETECT MALFUNCTIONING PART

Check the following.
& Harness connectors F28, F112

SEFBE0U ¢ Harness for open or short between EVAP canister purge
OK or NG volume contral selenoid valve and ECM

OK p GO TO 3

NG » |GOTO 2. P | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

2 DETECT MALFUNCTIONING PART

Check the following. 5 CHECK COMPONENT

Harness connectors £1, M1

Harness connectors M32, F23

Harness ¢connectors F28, F112

Harness for open or short between EVAP canister purge
volume control solenoid valve and ECCS relay

Harness for open or short between EVAP canister purge
volume control solenoid valve and ECM

(EVAP canister purge volume control solencid valve)
Refer to “Component Inspection”, EC-304. i

|

Repair harness or connectors.

OK or NG
OK p |GOTOG.
NG p | Replace EVAP canister purge volume
control solenoid valve.
6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNCOSIS FOR INTERMITTENT
INCIDENT", EC-107.

P [INSPECTION END

EC-303

B

X

S

BR

RS

B
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER

Componerit Inspection

PURGE VOLUME CONTROL SOLENOID VALVE

BACTVETESTE [
PURG VOL CONT/V 0.0%
—=om====== MONITOR z=z====z=:

Component Inspection

NBFCO221

EVAP CANISTER PURGE VOLUME CONTROL

SOLENOID VALVE
{® With CONSULT

NEECUZZ 1507

SEF661U

No supply

CMPSsRPM(REF) 787rpm .
FROZMNTR-B2  RICH 1. Start engine. .
LF‘F%ZQANTR-W R|10'3° 2. Perform “PURG VOL CONT/V” in “ACTIVE TEST" mode with
AF Atpﬂﬁfgf 1304: CONSULT. Check that engine speed varies according to the
THRTL POS SEN 0.44V };agﬁ opening. oI NG ol t
, inspection end. , go to following step.
|Qu][ UP ” DWN ”le 3. Check airp assage continuit ’ ISP
SEF882U - p g y
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 soie-
noid valve.
# Without CONSULT
Check air passage continuity.
® SEF660U " Air passage continuity
Condition between A and B
12V direct current supply between ter- Yes
rinals
No

If NG, replace solenoid valve.

EC-304



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER
VENT CONTROL VALVE

Component Description

Atmospheric pressure Coil Terminal
side =
Valve
) i}
- )
Canister side Plunger g Spring
SEF3780)

VNN

EVAP canister
EVAP camster \
L‘____ﬁ

5 vent control vaive

Rear right tire
LAY

SEF484R

Specification data are reference values.

Component Description oo

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

NBELO223

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V

& Ignition switch: ON

OFF

ECM Terminals and Reference Value

NBECD224

Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER | wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
EVAP canister vent control - . i p o BATTERY VOLTAGE
108 G/R valve {lgnition switch “ON"] (11 - 1aV)
On Board Diagnosis Logic
NBEC0225
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0446 An improper voltage signal is sent to ECM through EVAP # Harness or connectors
0903 canister vent control valve. (The valve circuit is open or shorted.)
e EVAP canister vent control valve

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

if “DTC Confirmation Procedure” has been previcusly conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducling the next test.

TESTING CONDITION:

Before performing the following procedure, confirm battery
voltage is more than 11V at idle.

EC-305

NBECQZ226

MA
EM
LG
FE
AT
1F

PD

SU

BR
RS

BT

FA
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER
VENT CONTROL VALVE

DTC Confirmation Procedure (Cont'd)

CMPS<RPM(REF)

¥t MONITOR ¥ NGFAIL [ ]

750 rpm

RECORD

SEF357V

{® With CONSULT

1)  Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and wait at least 8 seconds.

@ With GST

1) Start engine and wait at least 8 seconds.

2) Select “MODE 7* with GST. -

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 Il (Self-diagnostic results)” with
ECM.

EC-306



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER
VENT CONTROL VALVE

Wiring Diagram

Wiring Diagram
NOECO228
IGNITION SWITCH - -
ON or START EC VENT/V o1 @l
|
! FUSE |Referto EL-POWER.
%-m BLOCK MIA
[16] mmm : Detectable fine for DTC
I - e - Non-detectable line for DTC
00
el El
BW
(D) LG
[114]
I_._l
EHII
(EZB)]
Hem FE
AT
2
[2] EVAP CANISTER
VENT CONTROL -
é VALVE LiP
B103
[R]
GIR ED)
Bi01
AX
A
G/R
suU
@
G/R
BR
—
F27
= ED -
sl RS
ECM
CDGV .
MODULE)
BT
Refer to last page {Foldout page). HA
A :
1]2]3]4{sKye]7]e]a]tw lz]s]aN 10
Tliz]is] 4] 5167 e |2 a7 / (ﬂ)
E : - sC
EL

|44]ds]aa]47] [64]65]e6]
48] aa]50[51]52]53]6a]ea]70 71
54| 55| 56| 57 58] 73] 74] 751 7]

59{60)61]|62[63] [77]78]7¢

2

&1

1094102 | 103 { 104] | 105]108 | 107 £ 108

==

DX

4

(3

Hr e s 120] |121]122)1s]1

MEC158C
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER
VENT CONTROL VALVE

Diagnostic Procedure

Diagnostic Procedure

NEECD229

3 CHECK POWER SUPPLY

1 INSPECTION START
Do you have CONSULT?

Yes or No
Yes p |GOTO 2.
No » |GoTOS

1. Turn ignition switch “OFF".
2. Disconnect EVAP canister vent control valve harness con-
nector.

~— e ;.I ~
EVAP canister ~———=r—C
I [ vent control valve

& l

l

2

CHECK CIRCUIT

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

2. Select "VENT CONTROL/V" in “ACTIVE TEST” mode with
CONSULT.

3. Touch “ON/OFF” on CONSULT screen.

mAcTveTesTE [
VENT CONTROLY  ON

===zzzzo=z MONITOR =2zzzzzz=:
CMPS*RPM(REF) Orpm
FR O2 MNTR-B2 LEAN
FR 02 MNTR-B1 LEAN
A/F ALPHA-B2 100%
AfF ALPHA-B1 100%
THRTL POS SEN 0.46v

4. Check for operating sound of the valve.

SEF883U

\
%j\\ éfﬁ ;é‘;Pcamsier
M

3. Turn ignitien switch “ON".
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voltage: Battery voltage

E DISCONNEGT
o 28 €

SEF872T

OK or NG

) J—l

OK

»

GOTO7.

NG

>

GO TO 3.

e e ]

QK or NG

SEF8B4U

OK

» lGoTOS.

NG

» |GOTOA.

4 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors M2, B1

& Harness connectors B43, B1(H

® 10A fuse

# Harness for open or short between EVAP canister vent con-
trol valve and fuse

» | Repair harness or connectors.

EC-308



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER
VENT CONTROL VALVE

Diagnostic Procedure (Cont'd)}

5 CHECK OUTPUT SIGNAL CIRCUIT

6 DETECT MALFUNCTIONING PART

—_

. Turn ignition switch “CFF™.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 108 and
terminal 1.

Continuity should exist.

o) L3
o 5<]
HS. ECM CONNECTOR 1 TS,
DISCONNECT 108 DISCONNECT

Check the following.

¢ Harness connectors B101, B43

& Harness connectors B, M2

# Harness connectors M94, F27

# Harness for open or short between EVAP canister vent con-

trol valve and ECM

p | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

@& [Q]

7 CHECK COMPONENT

{EVAP canister vent control valve)

fe o SEreasy Refer to "Component Inspection” EC-309.
If OK, check hamess for short to ground and short to
power. OK or NG
OK or NG OK p |GOTOS.
OK » [GOTO7. NG » | Replace EVAP canister vent control
valve.
NG » (GOTOG.

BactveTesTH [

VENT CONTROLY OFF

8 CHECK INTERMITTENT INCIDENT

INCIDENT", EC-107.

Refer to “TROUBLE DHAGNOSIS FOR INTERMITTENT

» |INSPECTION END

Component Inspection
EVAP CANISTER VENT CONTROL

Check air passage continuity.
@ With CONSULT

VALVE

51 - 6.3 N-m

(0.52 - 0.64 kg-m,
45.1 - 55.6 in-lb)
SEF9695

=====z=: MON/TOR =====z==: : "
CMPS'RPM{REF) orpm Perform “VENT CONTROL/V” in “ACTIVE TEST" mode.
FR O2 MNTR-B1 RICH
?’;R?'[P#SéBéEN 3050;(, Condition Alfr passage continuity
_ VENT CONTROL/Y between A and B
ON_[onoFFIIREA
’ ON No
OFF ves
SEF393V|
® Without CONSULT
@ Air passage continuity
Q % Condition between A and B
——— 12V direct current supply between ter- N
- 0
Q\ ) minals 1 and 2
O-rmga
No supply Yes

EC-309

EM

=]
g

SU

BR

NBECO230 gT

RS

BT

HA
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER
VENT CONTROL VALVE

Component Inspection (Cont'd)

If NG, clean valve using air blower or replace as necessary.
i portion B is rustied, replace EVAP canister vent control

vaive.
Make sure new O-ring is installed properly.

EC-310



DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

Component Description

pressure sensor

' Evaporative
/_ emission (EVAP)
@’ control systermn
P

SEF4290
5 L
45

> a4
w35
g 3f
E E.g -
2 15r
5 it
Dosl

—y 40

(-70, —2.76, ~1.35) {+30, +1.18, +0.58)

Pressure kPa {mmHg, inHg, psi)
(Relative ic atmospheric pressure}  gpFos4s

Specification data are reference values.

Component Description nscons
The EVAP control system pressure sensor detects pressure in the
purge line. The sensor cutput voltage to the ECM increases as
pressure increases. The EVAP control system pressure sensor is
not used to control the engine system. It is used only for on board
diagnosis.

CONSULT Reference Value in Data Monitor
Mode

NBEC0232

MONITOR ITEM

CONDITION SPECIFICATION

EVAP SYS PRES | e Ignition switch: ON

Approx. 3.4V

ECM Terminals and Reference Value

NBECO233

Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER 1 WiRe
MINAL ITEM CONDITION DATA (DC Voitage})
COLOR
NOC.
42 P/B Sensors’ power supply [Ignition switch “ON"] Approximately 5V
[Engine is running]
43 B Sensors’ ground & Warm-up condition Approximately OV
e |dle speed
62 |amp  |EVAP control system pres- |1 nition switch “ON"] Approximately 3.4V
sure sensor

EC-311
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TF
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SU

BR

S

RS
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DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

On Board Diagnosis Logic

On Board Diagnosis Logic

NBECDP234

DTC No. ' Malfunction is detected when ... Check ltems (Possible Causé}
P0450 ® An improper voltage signal from EVAP control system & Harness 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 controf valve (The valve is
stuck open.)

& EVAP canister purge volume control solenoid
valve

o EVAP canister

® Rubber hose from EVAP canister vent control
valve to water separator

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:
Always perform test at a temperature of 5°C (41°F) or more.

With CONSULT

% MONITOR  w NOoFar L] 1) Start engine and warm it up to normal operating temperature.
CMPS*RPM(REF) 750rpm 2) Turn ignition switch “OFF” and wait at least 5 seconds.
COOLAN TEMP/S 85°C 3) Turn ignition switch “ON".

TANK F/TMP SE 2¥°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.

@& With GST

] RECORD ] 1) Start engine and warm it up to normal operating temperature.

Check that voltage hetween 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.

= R 4) Start engine and wait at least 20 seconds.
Flooweci] |24
[ = Iolconeeior] | A3 3 5) Select “MODE 7" with GST.

Cfé\\_H & No Tools
1) Start engine and warm it up to normal operating temperature.

2) Check that voltage between ECM terminal 60 (Tank fuel tem-

sersssy|  2)

(Gw perature sensor signal) and ground is less than 4.2V.
s @ﬂ 3) Turn ignition switch “OFF” and wait at least 5 seconds.
M ¢ = 4) Start engine and wait at least 20 seconds.

SEF887U
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DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

DTC Confirmation Procedure (Cont'd)

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

6) Perform “Diagnostic Test Mode I! {Self-diagnostic results)” with Gl
ECM.

VA
EM

LC

FE

PD

S

BR
RS

RA
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Wiring Diagram

DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

Wiring Diagram

EVAP CONTROL
SYSTEM
PRESSURE SENSOR

P/B

<~ K

1 [

1 |

F @
™ :
IRGILL) S o [T
LI_I- B43 LI—I-
P/B8 G

L]
B
.!.

.

NBECOZ36

EC-PRE/SE-01

M - Detectabie line for DTC
— : Non-detectable line for DTC

P/B G BAW
(B1)
e |'"-,",,27" ] | et g -=---- [m
PiB G BAW
I I
] I
e
P/B G B/W
IGegt - @- - ---- Geh------ Geh------ G4l
P/B G/B BAW
~ )@ JC%IREECTOFI
} ) — B'||Z—I
[ | .
| | |
[ I @ —— 5w P TOEC-TPS L;—I
| |
| 1
: : A Fa3
iy = @) - FB ﬁ
i B
P/ G/B B I—I
|—'—| r'—| r'—| el
[42] 62] [43] ss oM E B B
SENP FTPRES GND-A  |ECM GND {TRNSMISSION 1 J
{ECCS CONTROL @
CONTROL MODULE)
MODULE) == =L
F25 F20
1{2]3]4]5p= _—=6]|7]8]9]i0 12]3]4]5KX6l7]8]9]15 Refer to last page (Foldout page).
11 [12[13{34]15]1e]17]18]1¢]20]21] 2223 24 111211314 15[ 16[17] 18 @ =), (BD)
A .
e @ (ERhE *O
F21 B43 B0
O] 2|2I2I2I2I’ \56?8}% I E
1
[sozfosie[iesiosorlroe] [1T2T2T2l5 67 IEI 1E[e[i7[18]1o]e0]21]22] Ta1[ee[as[a4 a5 a0 a7] 5 39||
e[ ol el nalnensfne] s [Sliol iliz]1a[4 23]24]25] 26[27] 28] 29]30] laol41]42]43]a4]45|48] 474s )| W HS.
It
101162 [ 08| 104] 105 ] 108|107 {108 4Jae]asla7]  [e4]ec]ee
sl [ o[} Frs]nefres g O 485 :stsﬁg‘sf%:iaﬁifgmmm” Fod W
it E21 B 21 B R Y A 5 60 = Teolel TrFaFs GY HS.
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DTC.P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NBECO237

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,

N

T T
EVAP contrel system pressure

1. Turn ignition switch “ON”,
2. Check voltage between terminal 3 and ground with CON-
SULT or tester.
Voltage: Approximately 5V

& INSCONNECT
» (2

€&
aly)

= e
Rear right lilrfz\ EVAP cg‘ipisler\ SEF889U
SEF495R OK or NG
OK or NG OK » |GOTOG.
oK > |GoTO2 NG » |GoTOS.
NG P | Reconnect, repair or replace.

2 RETIGHTEN GROUND SCREWS

5 DETECT MALFUNCTIONING PART

1. Loosen and retighten engine ground screws.
Engine ground == =

vl AN

SEF0315

Check the following.
® Harness connectors B101, B43

¢ Harness connectors B1, M2

¢ Harness connectors M4, F27

e Harness for open or short between EVAP control system
pressure sensor and ECM

Repair harness or connectors.

>

6 CHECK GROUND CIRCUIT

GO TO 3.

1. Tum ignition switch "OFF".
2. Check harness continuity between terminal 1 and engine

ground.
Continuity should exist,

o 2 €& @&

3 CHECK CONNECTOR
1. Disconnect EVAP control system pressure sensor harmess
connector. | @
2. Check sensor harness connector for water.
Water should not exist. L
OK or NG SEF890U
If OK, check harness for short to ground and short to
K p (GO TO 4. power.
NG P | RBepair or replace harness connector. OK or NG
OK p |GOTOS,
NG p |GOTO7.

EC-315

[ERM

e

AT

TF

PD

S

BiR

RS

.
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489



490

DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

7 DETECT MALFUNCTIONING PART

16 |CHECK COMPONENT

Check the following.

#® Harness conneciors B101, B43

Harness connectors B1, M2

Harness connectors M34, F27

Harness connectors F23, M32

Harness for open or short between EVAP control system
pressure sensor and ECM

Harness for open or shart between EVAP control system
pressure sensor and TCM (Transmission contral module)

(EVAP canister purge volume control solenoid valve)
Refer to “Component Inspection”, EG-304.

OK or NG
OK p |GOTO 11
NG p | Replace EVAP canister purge volume
control solenoid valve.

| Repair open circuit or short to ground
aor short to power in harness or con-

11 CHECK COMPONENT

(EVAP canister vent control valve)
Refer to “Component Inspection”, EC-309.

terminal 2.
Continuity should exist.

'@ 1o, _ &
I[__Ecv__lojcomector] 5, | 488
62

DISCONNECT DISCONNECT

@& [@]
SEF891U

It OK, check harness for shor to ground and short to

nectors.
OK or NG
8 CHECK INPUT SIGNAL CIRCUIT oK » |GOTO12.
1. Disconnect ECM harness connector, NG P | Replace EVAP canister vent control
2. Check harness continuity between EGM terminal 62 and valve.

12 CHECK COMPONENT

{EVAP control system pressure sensor)
Refer to “Component Inspection”, EC-317.

OK or NG
oK p» |GOTO13.
NG p [ Replace EVAP control system pres-
sure sensor.

13 CHECK RUBBER TUBE

power.
OK or NG
OK P |GOTO 10
NG » |GOTOS.

1. Check obstructed water separator and rubber tube con-
nected to EVAP canister vent control valve.

2. Clean the rubber tube using air biower. For water
separator, refer to EC-398.

9 DETECT MALFUNCTIONING PART

Check the following,

® Harness connectors B101, B43

® Harness connectors B1, M2

® Harness connectors M94, F27

* Harness for open or short between ECM and EVAP control
system pressure sensor

OK or NG
OK p | GO TO 14.
NG P | Clean, repair or replace rubber tube
and/or water separator.

P | Repair open circuit or short te ground
or short to power in harness or con-
nectors.

EC-316




DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

Diagnostic Procedure (Coni'd)

14 CHECK IF EVAP CANISTER SATURATED 17 CHECK SHIELD CIRCUIT
WITH WATER
1. Reconnect harness connectors disconnected. @H
1. Remove EVAP canister with EVAP canister vent control 2. Disconnect harness connectors B43, B101.
valve attached. 3. Check harness continuity between terminal 5 and engine
2. Check if water will drain from the EVAP canister. ground. MA
Continuity should exist.
DISCONNECT =
N PR e [ (& El
G, 1s. .
EVAP canister
(16
2 “ﬂ
Water EVAP canister SEF892U
"¢ vent controf valve SEF505L) If OK, check harness for short to ground and short to ES
power. Then reconnect joint connector.
Yes or No
OK or NG
Yes p |GO TO 15.
OK » |GOTO 19, AT
No p |GOTO17.
NG p |GOTO 18.
TF
15 CHECK EVAP CANISTER
18 DETECT MALFUNCTIONING PART
Weigh the EVAP canister with the EVAP canister vent control - B
valve attached. Check the following.
The weight should be less than 1.8 kg (4.0 Ib). ¢ Harness connectors F27, M94
& Harness connectors M2, B1
OK or NG e Harness connectors B43, B101 AX
i “HARNESS LAYOUT” in EL
oK » |GOTO 17, ] :ggrof;nector F21 {Refer to “HARNESS in
NG » |GOTO 6. # Harness for open or short between harness connecior B43 54
and engine ground
16 |DETECT MALFUNCTIONING PART : BR
» | Repair open circuit or shoert to ground
Check the following. or short to powet in harness or con-
& EVAP canister for damage nectors. ST
® EVAP hose between EVAP canister and water separator for
clogging or poor connection
19 CHECK INTERMITTENT INCIDENT Bs
» | Repair hose or replace EVAP canister, Refer to "TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT™, EC-107.
BT
p [ INSPECTION END
(A
Component inspection SC
NBEC0238

m CONHECT J—
.e IL_ecm  Jo[connecTor]|

62 1.

EVAP CONTROL SYSTEM PRESSURE SENSOR —
Remove EVAP control system pressure sensor with its har- g
ness connector connected.
2. Remove hose from EVAP control system pressure sensor.
5 o 8. Turn ignition switch “ON”. 12X

_l 4. Use pump to apply vacuum and pressure to EVAP control

system pressure sensor as shown in figure.
= 5.

SEF894U

EVAP control system
pressure sensor

Check input voltage between ECM terminal 62 and ground.

EC-317 491



DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

Component inspection (Cont'd)

Pressure (Relative to atmospheric Voltage (V)
prassure)
0 kPa (0 mmHg, 0 inHg) 3.0-36
-~8.3 kPa (~70 mmHg, -2.76 inHg) 0.4-06

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

¢ Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or
over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

6. I NG, replace EVAP control system pressure sensor.

492 EC-318



DTC P0500 VEHICLE SPEED SENSOR (VSS)

Component Description

Vehicle speed
sensor

AEC110

Specification data are reference values and are measured between each terminal and 32 (ECCS grourféE).

Component Description
The vehicle speed sensor is installed in the transaxle. It contains a
pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the ECM.

ECM Terminals and Reference Value

NBECQ239

CO240

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
29 WiL Vehicle speed sensor ¢ Lift up the vehm.:l_e
® In 1st gear position
e Vehicle speed is 40 km/h {25 MPH)
SEF906L)
On Board Diagnosis Logic
NBECO241
DTC No. Malfunction is detected when ... Check l[tems (Possible Cause)
PG500 e The almost 0 km/h (0 MPH) signal from vehicle speed # Harness or connector
0104 sensor is sent to ECM even when vehicle is being {The vehicle speed sensor circuit is open or

driven,

shorted.)
& Vehicle speed sensor

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

NBECD242

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:

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
to be easier, it is unnecessary to lift the vehicle.

AFTER TOUCH START
DRIVE VEHICLE
AT 10km/h (Bmpf) OR
MORE WITHIN 15 sec.

B VEHICLE SPEED SEN CKT IR

iy

NEXT

I START |

(# With CONSULT

1} Start engine.

2) Perform “VEHICLE SPEED SEN CKT” in “FUNCTION TEST”
mode with CONSULT.

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-322.

MEF559D If OK, go to following step.

EC

-319

RS

BT

FA

SG

EL
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

DTC Confirmation Procedure (Cont'd)

# MONITOR  + NoFAL [
CMPS'RPM(REF)  2000rpm

COOLAN TEMP/S 88°C

B/FUEL SCHDL 3.0ms

PW/ST SIGNAL OFF

VHCL SPEED SE s6km/h

RECORD
SEF870U

COMNEGT
|O| CONNECTOR” .

@& L_l
?‘ ' -

SEF871V

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.
CMPS-RPM (REF): 2,000 - 2,800 rpm
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 2.3 - 3.7 ms -
Selector lever: Suitable position
PWI/ST SIGNAL: OFF

Overall Function Check _—

Use this procedure to check the overall function of the vehicle

speed sensor circuit. During this check, a 1st trip DTC might not

be confirmed.

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.

@& No Tools

1} Lift up drive wheels.

2) Start engine.

3) Read the voltage signal between ECM terminal 28 (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.

EC-320



DTC P0500 VEHICLE SPEED SENSOR (VSS)

Wiring Diagram

Wiring Diagram

NBECOZ43

IGNITION SWITCH - -
ON or START EC VSS 01
|
} FUSE Refer to EL-POWER.
10A |BLOCK
(J7B) s : Deteclable line for DTC
1 mmmens : Non-detectable line for DTC
||17U||
W/B
wig
Il 12 |I
| COMBINATION
METER
UNIFIED METER CONTROL UNIT
(With speedmeter and odo/trip meter) (SPEEDOMETER)
M2d) |
FPC CONNECTOR
9 Q
JL38]| {L12]] (L ]y 1L2]]
WiL SB GIY B
WL SB GY
I.-l—I ()
'
F23
W/L SB G/Y
B B
4+ L
(78]
WL SB G/Y
zs]l llz]l Il
VSP FE%%S VEHICLE
iR
MODULE
F24
e - Refer to last page (Foldout page).
| (M10)
: 11213 L£AN\5]6 e 404142435444546| -
R EIEID T [12]13]1 4] 15[ 18] W 310ze]as] a4]as 36] | 57]38] 30 or |
b o o o e e R |
1121314 6{7
11[12]32]1415]16]s7]1e]i5)20] 2122

1011102 [163] 104} | 105 106|107 [ 108
o) fe| | 13] 4] s | ne
fire | ne|120) |121)122123 124

EC-321

@
m GY H.S.

MEC160C

@l
A
EM
LG
FE
AT
T

PD
BIR
RS
BT

(A

EL

[DX
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

Diagnostic Procedure

Diagnostic Procedure

NBEC0244

1 CHECK INPUT SIGNAL CIRCUIT

5 CHECK INTERMITTENT INCIDENT

—

. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector and combination meter
harness connector.

3. Check harness continuity between ECM terminal 29 and
meter terminal 36. .

Continuity should exist.

HGONNECTOH I }—H—H%H—H

29

([ Ecm

[Q]

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT”, EC-107.

>

INSPECTION END

SEFT12V
If OK, check harness for short to ground and short to
power.
OK or NG
OK p |GOTOA.
NG > |GOTOZ2

2 DETECT MALFUNCTIONING PART

Check the following.

& Harness connectors M32, F23

® Harness for open or short between ECM and combination
meter

P | Repair open circuit or short to ground
or shart to power in harness or con-
nectors.

3 CHECK SPEEDOMETER FUNCTION

Make sure that speedometer functions praperly.

OK or NG
OK p |GoTOS.
NG p |GOTOA4.

4 CHECK SPEEDOMETER CIRCUIT

Check the following.

® Harness connectors M70, B50

® Harness for open or short between gombination meter and
vehicle speed sensor

OK or NG

CK p | Check combiination meter and vehicle
speed sensor. Refer to EL section.

NG P | Repair open circuit or shert to ground
or short to power in harness or con-

nectors.

EC-322



DTC P0505 IDLE AIR CONTROL VALVE (IACV) —
AUXILIARY AIR CONTROL (AAC) VALVE

Description
Description nrconss
SYSTEM DESCRIPTION ———
Sensor Input Signal to ECM ECI;Iifof:nc- Actuator

Camshaft position sensor Engine speed

Mass alr flow sensor Amount of intake air

Engine coclant temperature sensor - Engine coolant temperature

Ignition switch Start signal

Throttle position sensor Throttle position

Park/Neutral position switch Park/Neutral position

Air conditioner switch Air conditioner operation ::c:)l;?(:]r IACV-AAC valve

Power steering oil pressure switch Power steering load signal

Battery Battery voltage

Vehicle speed sensor Vehicle speed

Ambient air temperature switch Ambient air temperalure

Intake air temperature sensor Intake air temperature

Absolute pressure sensor Ambient barometic pressura

Afr

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 intc consideration various engine
conditions, such as during warm up, deceleration, and engine load
(air conditioner and power steering).

COMPONENT DESCRIPTION

IACV-AAC Valve N
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.

NBEC245562

EC-323

Gl

[ER

LG

e
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T
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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

Mode
- " NBECS246
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Engine: After warming up idte 10 - 20%

IACV-AAC/V

Air conditioner switch: “OFF”

Shift lever: “N”

No-load 2,000 rpm

ECM Terminals and Reference Value

NBECG247

Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER | wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLCR
NO.
8-11V
) oo
[Engine is running] 10l 1A
¢ Warm-up condition oF -
e |dle speed
101 |OR IACV-AAC valve 1.0y
M
[Engine is running] S
® Warm-up condition Do
e Engine speed is 3,000 rpm .
5 ms’ 7
SEFQ06Y
On Board Diagnosis Logic
NBECO248
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0O505 A) The IACV-AAC valve does not operate properly. & Hamess or connectors
0205 (The IACV-AAG valve circuit is open.)
& |ACV-AAC valve
B) The IACV-AAC valve does not operate properly. & Harness or connectors

{The IACV-AAC valve circuit is shorted.}
e |ACV-AAC valve

498

DTC Confirmation Procedure

NOTE:
.

NBECO243

If “DTC Confirmation Procedure” has been previously

conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.

Perform “PROCEDURE FOR MALFUNCTION A~ first. If 1st

trip DTC cannot be confirmed, perform “PROCEDURE
FOR MALFUNCTION B”.

EC-324



DTC P0505 IDLE AIR CONTROL VALVE (IACV) —
AUXILIARY AIR CONTROL (AAC) VALVE

DTC Confirmation Procedure {Contd)

CMPS=RPM(REF)

#* MONITOR v NoFaL [

Orpm

[ RECORD

SEF360V

CMPSeRPM(REF)
COOCLAN TEMP/S

# MONITOR v NOFAIL []

750rpm
85°C

[ RECORD

SEF361vV

PROCEDURE FOR MALFUNCTION A I
TESTING CONDITION:
Before performing the following procedure, confirm that bat-

tery voltage is more than 10.5V.
(B With CONSULT

1)
2)
3)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Wait at least 2 seconds..

With GST
1} Turn ignition switch “ON” and wait at least 2 seconds.

2} Select “MODE 77 with GST.

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 Il {Self-diagnostic results)” with
ECM.

PROCEDURE FOR MALFUNCTION B

NBECO249502

TESTING CONDITION:
Before performing the following procedure, confirm that bat-

tery voltage is more than 11V at idle,
@ With CONSULT

1)
2)
3)

4)

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF” and wait at least 5 seconds.

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

Start engine and run it for at least 1 minute at idle speed.

& With GST
1) Start engine and warm it up to normal operating temperature.

2)
3)
4)

Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine again and run it for at least 1 minute at idle speed.
Select “MODE 7” with GST.

@ No Tools

1)
2)
3)
4)

D)

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF” and wait at least 5 seconds.

Start engine again and run it for at least 1 minute at idle speed.
Turn ignition switch “OFF”, wait at least 5 seconds and then
furn “ON”,

E%rfwc])rm “Diagnostic Test Mode |l (Self-diagnostic results)” with

EC-325
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) —
AUXILIARY AIR CONTROL (AAC) VALVE

Wiring Diagram
Wiring Diagram
NBEGO250
IGNITION SWITCH -AA -01
ON or START EC CN-0
|
* "|Fuse  |Referto "EL-POWER",
10A |BLOCK
(VB) s : Detectable line for DTC
1 e : Nop-detectable line for DTC
[Erody :
B/W
"-
i -
B/W
I~
IACY-AAC
VALVE
F109
[ER]
CR
OR
Iil G,
OR
||10t|
AAC ECM
ECCS
ONTROL
MODULE)
Refer 1z last page {Foldout page).
—— |
1]2[3]4]5 6]7]8]a]10 TolsT7 52 i
V[ [a[1a]s 16 1 7]78  Te{z0[71 [22 ]z e Mv::’f G, 15 Q ‘ F109
B BR

101102 103 { 104 | 105106 | 107 [ 108

H.S.

MEC161C

17|18 | g 10| |121]122]128 | 124

500 EC-326



DTC P0505 IDLE AIR CONTROL VALVE (IACV) —
AUXILIARY AIR CONTROL (AAC) VALVE

Diagnostic Procedure

Diagnostic Procedure

NBECD257

1 CHECK POWER SUPPLY

3 CHECK OUTPUT SIGNAL CIRCUIT

1. Stop engine.
2. Disconnect IACV-AAC valve harness connector.

|~ EGRC-BPT valve ™
I / )
{ACV-AAC valve
harness connector

)

SEF007S
3. Turn ignition switch “ON”.
4. Check voltage between terminal 1 and ground with CON-
SULT or tester.
Voltage: Batiery voltage

DISCONNECT

) ?Jl

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 101 and
terminal 2.
Continuity should exist.

m —
H.S‘ ([ Ecm  Jo[connEcToRr]|
101

DISCONNEGT

DISCONNECT

@ ]

SEF714U
If OK, check harness for short to ground and short to
power.

OK or NG
OK p (GOTOS.
NG p | GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F6, F101

o Harness for open or short between IACV-AAC vaive and
ECM

SEF713U
OK or NG
OK p |GOTOS.
NG p GOTOZ

p | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

2 DETECT MALFUNCTIONING PART

Chack the following.

¢ Harness connectors F101, F6

& Harness connectors F23, M32

¢ 10A fuse

® Harness for open or short betwaen |IACV-AAC valve and
fuse

5 CHECK COMPONENT

{IACV-AAC valve)
Refer to “Component Inspection”, EC-328.

OK or NG
OK p |GOTOB.
NG p | Replace IACV-AAC valve.

p | Repair harness or connectors,

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

p | INSPECTION END

EC-327
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) —
AUXILIARY AIR CONTROL (AAC) VALVE

Comnponent inspection

Component Inspection
NBECO252

Sy Foiallra s IACV-AAC VALVE R
Gﬁ:}l @@ 1. Disconnect IACV-AAC valve harness connector. e
211

2. Remove IACV-AAC valve.
® Check IACV-AAC valve resistance.
Resistance:
Approximately 10Q [at 20°C (68°F)]
[Q] ® Check plunger for seizing or sticking.
Check for broken spring.
seFosts| 3. Supply battery voltage between IACV-AAC vaive connector

terminals.
Plunger should move.

502 EC-328



DTC P0510 CLOSED THROTTLE POSITION SWITCH

Component Description

Throttle position switch
built into throttie
position sensor

(@)

—
]
—
=
o
==

SEF4(20)

Specification data are reference values and are measured between each terminal and 32 (ECCS grounNéjc.m

Component Description .
A closed throttle position switch and wide open throttle position
switch are built into the throttle position sensor unit. The wide open
throttle position switch is used only for A/T control.

When the throttle valve is in the closed position, the ciosed throttle
position switch sends a voltage signal to the ECM. The ECM only

uses this signal to open or close the EVAP canister purge volume °

control solenoid valve when the throttle position sensor is malfunc-
tioning.

ECM Terminals and Reference Value

55

TER-
MINAL
NO.

WIRE
COLOR

ITEM

CONDITION DATA (DC Voltage)

28

ORW

Throttle position switch

[Iignition switch “ON”]
& Warm-up condition
® Accelerator pedal fully released

BATTERY VOLTAGE
(11 - 14V)

(Closed position)

[Ignition switch “ON"}

Approximately 0V

® Accelerator pedal depressed

On Board Diagnosis Logic

NBECR256

DTC No.

Malfunction is detected when ...

Check Items (Possible Cause)

P0O510
0203

e Battery voltage from the closed throttle position switch is
sent to ECM with the throttle vaive opened.

e Harness or connectors
{The closed throttle position switch circuit is
shorted.)

¢ Closed throttle position switch

& Throttle position sensor

CONNECT

)

H.S.

&)

[[_ecm Jo[connecTor]|
28

BN

® &

SEF872U

¥ MONITOR

COOLAN TEMP/S
VHCL SPEED SE
THRTL POS SEN

% NoraL [

84°C
45km/h
2.6V

L

RECORD

SEF329U

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.
(B With CONSULT
1) Start engine and warm it up to normal operating temperature.
2) Check voltage between ECM terminal 28 (Closed throttle posi-
tion switch signal) and ground under the following conditions.
At idle: Battery voltage
At 2,000 rpm: Approximately 0V
If the check result is NG, go to “Diagnostic Procedure”,
EC-332.
If OK, go to following step.
Select “DATA MONITOR” mode with CONSULT.
Drive the vehicle for at least 5 consecutive seconds under the
following condition.
THRTL POS SEN: More than 2.5V
VHCL SPEED SE: More than 4 km/h (2 MPH)

EC-329

NBECU257
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

DTC Confirmation Procedure {Cont'd)

Selector lever: Suitable position

Driving pattern:
Driving vehicle uphill (Increased engine load) will
help maintain the driving conditions required for

this test.

——— Overall Function Check .
N Ej] @@‘ Use this procedure to check the overall function of the closed
— j throttle position switch circuit. During this check, a tst trip DTC

[ Ecw__lo]connecTon]] ﬂﬁ might not be confirmed.

28 o, # Without CONSULT
o /{5\\« 1) Start engine and warm it up to normal operating temperature.
2) Check the voltage between ECM terminal 28 (Closed throttle
position switch signal) and ground under the following condi-

_n tions.
= At idle: Battery voltage
SEFe72U At 2,000 rpm: Approximately 0V

EC-330



DTC P0510 CLOSED THROTTLE POSITION SWITCH

Wiring Diagram

Wiring Diagram

NBECD258

EC-TP/ SW-01 Gl

IGNITION SWITCH
ON or START
: FUSE |Referto EL-POWER. NA
104 |BLOCK
L/B) . : Dotectabte line for DTC
1 s Non-detectable line for DTC E[M]
[Cou
BAV
I LG
B/W
|-'—|
17
o
B/W EE
AT
THROTTLE TF
POSITION
SWITCH
{CLOSED THROTTLE PCSITION
SWITCH AND WIDE OPEN PD
THROTTLE POSITION SWITCH)
AKX
BR
ORW
[zl RIS
IDLE ECM (ECCS
WoDULE)
Refer to last page (Foldout page). Hﬁl
2[3]a]5 6l7{slg]i0 [=<]
13]14]15[16]17]18]19]0]21 ] 22]23]24 2 QEDIGD)
w GY
L
w02 10a] 08| 1 105] f06 ] 107 [ 108
1011 2| fna]nafus|ue DK
gl etz | [rzt]22fz 12

MEC162C

EC-331
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure

Diagnostic Procedure .

1 CHECK POWER SUPPLY

3 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect throttle position switch harness connector.

?‘) S

- : %
Closed throttie position switch

tarness connector ;/Ng SEF783U

3. Turn ignition switch “ON".
4. Check voltage between terminal 5 and engine ground with
CONSULT or tester.
Voltage: Battery voltage

¥ T T

CHSCONNECT

affe 48 €

@
i

OE

SEF715U

OK or NG

1. Turn ignition switch “OFF”,

2. Disconnect ECM harness cannector.

3. Check harness continuity between ECM terminal 28 and
terminal 4. .
Continuity should exist.

W = ¥
- B _EcM __[olcowmecTor] () LK
28

DISCONNECT

DISCONNECT

If OK, check harness for shoit to ground and short to
power,

OK or NG
OK p (GO TOA4,
NG P | 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-85.

OK » |GOTOS3.

p |GOTOS.

NG > |GOTO?.

5 CHECK COMPONENT

2 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors M32, F23

& 10A fuse

e Harness for open or short between throttle position switch
and fuse

{Ciosed throttle position switch)
Refer to *Component inspection”, EC-333.

OK or NG
OK p |GOTOG.
NG P | Replace throttle position switch.

P | Repair harness cr connectors.

6 CHECK COMPONENT

(Throttle position sensor)
Refer to “Component Inspectior”, EC-152.

OK or NG
OK p (GOTC7.
NG P | Replace throttle position sensor.

EC-332
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure (Cont'd)

7 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT @Gl
INCIDENT", EG-107.
A
p | INSPECTION END
=M
. LG
s . Component Inspection i
. & & CLOSED THROTTLE POSITION SWITCH
-3, . . . NBECG260301
1. Start engine and warm it up to normal operating {emperature.
61514 _— .
2. Turn ignition switch “OFF". e
3. Disconnect throttle position switch harness connector. i
d 7 4. Check continuity between terminals 5 and 4 while opening
Q] Closed throtile throttle valve manually. AT
i itch
gzrsn:e,: i‘g;ﬁecto, Throttle valve conditions Continuity
BN SEF754U Completely closed Yes TE
Partially open or completely open No
If NG, replace throttle position switch. PD
AX
Sl
BR
8T
RS
BT
(A
SG
EL
IBX

EC-333
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DTC P0600 A/T CONTROL

System Description

System Description

NBECO261

These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/

deceleration.

Voltage signals are exchanged between ECM and TCM (Transmission control module).

Specification data are reference values and are measured between each terminal and 32 (ECCS grounNg).

ECM Terminals and Reference Value

00262

TER- 1 wire
MINAL ITEM CONDITION DATA (DC Voltage}
NO COLOR
[ignition switch “ON"}
26 PU/W A/T signal No. 1 [Engine is running] 6-8V
& |dle speed
[lgnition switch “ON"]
27 P/B A/T signal No. 2 [Engine is running] G -8V
® [dle speed
35 P A/T signal No. 3 [fgnition switch “ON"] ov
On Board Diagnosis Logic
NBECO283
DTC No. Malfunction is detected when ... Check ltems {Possible Cause)
POBOO* ® ECM receives incorrect voltage from TCM (Transmission | @ Harness or connectors

contrel module) continuously,

[The circuit between ECM and TCM {Transmis-
sion control medule) is open or shorted.]

*: This DTC can be detected only by “DATA MONITOR (AUTO TRIG)" with CONSULT.

v NoFaL []
1500rpm

¥r MONITOR
CMPSsRPM(REF)

RECORD |

SEF391V

m CONNECT
[ Ecm —|C‘|CONNECTOH"£}

26 27

)
® e-—r_l

SEF 756U

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".

2. Select “DATA MONITOR” mode with CONSULT.

3. Start engine, and rev engine more than 1,000 rpm once, then
let it idle for more than 40 seconds.

Overall Function Check o
Use this procedure to check the overall function of the A/T control
circuit. During this check, a DTC might not be confirmed.
# Without CONSULT
1. Start engine.
2. Check voltage between

ECM terminal 26 and ground.

ECM terminal 27 and ground.

Voltage: 6 - 8V

NBECOZ64

EC-334



DTC P0600 A/T CONTROL

Wiring Diagram

Wiring Diagram

NBEGOZ66

EC-AT/C-01 @l

(TTcﬂnﬂNswssmN
CONTROL , A
MODULE) . : Detectable line for DTC
DT DT2 DT3 e : Non-detectable fine for DTC
6| =] EQ] -
PUM P/B P
LC
g
PUM P/B P
Ty T~ AT
PUMW P/B P
TF
)]
AX
SU
PUW P/B P
Ize] G [l BB
DT D72 DTa ECM
(ECCS
CONTROL
MODULE)
Fod ST
RIS
BT
i
1{2]3|C]4]5]6]7 @ HA
8] ol1o[11fiz]13]52 15 hs
GY
]
sotficelioelieafsl e[ Tt [2TaTa]s 6] 7 El 1567 e [1e]z0] 2122 [1]3e 33343536373839'
M EMEEIAEEAER D 2alzalzs|26[77] 28] 20)=0] {acla1[a2]43]aa[45146 47|4a|. HS. g
ot 02 | 103 | ma} [ 108] 10607 |18 24(25| _ |44las]4s]a7] |s4]es|ee] 1o
48] ae]s0]51 52 53] es[ee]70] 71
1 72
we|mo | 2] | 3] nefns| e 31|32 iTesloels 7 sshafrasTs ﬂ
I CEI EE 1 W KED 23 1 B 42143| Teoleoleilee]ea] [7Jralre [80] || &Y

MEC183C
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DTC P0600 A/T CONTROL

Diagnostic Procedure

Diagnostic Procedure
NBECO267

1 CHECK INPUT SIGNAL CIRCUIT 3 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF". Check hamess continuity between ECM terminal 26 and
2. Disconnect ECM harness connector and TCM (Transmis- ground, ECM terminal 27 and ground, ECM terminal 35 and
sion control module) harmess connector. ground.

View with instrument lower cover Continuity should not exist. '

removed [ Y5 \&: . T e
N \\? I ecm  |o[connecTon]| - E}]

26,27,35
—

Lower steering
column cover

Y
= e L2 )

it OK, check harness for short to' ground and short te power.

SEF981R
OK or NG
"/Zy OK » |GoTOS.
) Data link NG p | GO TO 4.
connector
for GST
4 DETECT MALFUNCTIONING PART
Check the harness for open or short between ECM and TCM

{Transmission control module).

TCM (Transmission
contral modulg) '\ N\ /
) \ N SEF00838 » | Repair open circuit or short to ground
3. Check harness continuity between ECM terminal 26 and : or short to power in harness.
terminal 10, ECM terminal 27 and terminal 11, ECM termi-
nal 35 and terminal 12.

Continuity should exist. 5 CHECK INTERMITTENT INCIDENT
EcM__ [OfconnecTeR|| || Tom  ofconnecTorl| Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
26 27 35 12 11 10 INCIDENT”, EC-107.
=] )
HS. HS.
DISCONMECT

@Ejr] @ E} p | INSPECTION END
- P9 = | @)

- SEF717U
OK or NG
OK » [GOTOS.
NG p |GOTOZ2.

2 DETECT MALFUNCTIONING PART

Check the following.

& Harness connectors F22, M33

¢ Harness for open or short between ECM and TCM (Trans-
mission contrcel module)

P | Repair harmess or connectors.

EC-336
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DTC P0605 ENGINE CONTROL MODULE (ECM)-ECCS CONTROL MODULE

Component Description

Component Description
. . NBEGD263
The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for power @l
supply. The unit controls the engine.
(A
EM
SEC2208 LG
On Board Diagnosis Logic
NBECU269
DTC Na. Malfunction is detected when ... Check ltems (Possible Cause)
PO605 ¢ ECM calculation function is malfunctioning. ® ECM
0301 {ECCS control madule) FE
AT
TF

DTC Confirmation Procedure -
NOTE: o

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds pay
before conducting the next test.

U
SR
With CONSULT ST
¥ MONITOR ¥ NOFALL [] 1) Turn ignition switch “ON". '
CMPSsRPM(REF) 750 rpm 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine. RS
4) Run engine for at least 2 seconds at idie speed.
& With GST
1} Turn ignition switch “ON".
2} Start engine.
[ RECORD 3) Run engine for at least 2 seconds at idle speed. [RIA
serasey] 4)  Seiect "Mode 77 with GST.
@ No Tools 8@

1) Turn ignition switch “ON".

2) Start engine and wait at least 2 seconds.

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

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

EC-337
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DTC P0605 ENGINE CONTROL MODULE (ECM)-ECCS CONTROL MODULE

Diagnostic Procedure

Diagnostic Procedure

1

INSPECTION START

[V

5.

@ With CONSULT

. Turn ignition switch “ON".

. Select "SELF DIAG RESULTS” mode with CONSULT.
. Touch “ERASE".

. Perform “DTC Confirmation Procedure”.

See EC-337.
Is the 1st trip DTC POB05 (0301) displayed again?

o A —

5,

@ With GST

. Turn ignition switch “ON".

. Select MODE 4 with GST.

. Touch “ERASE".

. Perform “DTC Confirmation Procedure”.

See EC-337.
Is the 1st trip DTC P0B05 (0301) displayed again?

2.

3.

4.

@ No Tools

. Turn ignition switch “ON”,

Erase the Diagnostic Test Mode 1] (Self-diagnostic results)
memory. Refer to EC-55.

Perform “DTC Confirmation Procedure™.

See EC-337.

Is the 1st trip DTC P0B05 (0301) displayed again?

Yes or No

Yes > | Replace ECM.

No

p | INSPECTION END

EC-338
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Description
Description
NBECO279
SYSTEM DESCRIPTION
. NBECO273550¢
Sensor Input Signal to ECM ECI:?OLUHC' Actuator
Camshaft position sensor Engine speed
o } ; ECM
Ignition switch Start signal (ECCS | MAP/BARO switch solencid
Throttle position sensor Throtile position control valve
module)
Vehicle speed sensor Vehicle speed

This system allows the absolute pressure sensor to monitor either
ambient baromelric pressure or intake manifold pressure. The
MAP/BARQ switch solenoid valve switches between two passages
by ON-OFF pulse signais 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
the absolute pressure sensor.

Solenoid Conditions

® For 5 seconds after turning ignition switch ON

¢ Forb secor?cris after starting enging

* More than g rminutes; after the solenoid valve shuts OFF.

e Throttie val\?gciis shut or almost fulfly shut for more than 5
seconds

ON

and
® Vehicle speed is less than 100 km/h {62 MPH).

Absolute pressure sensor

From air duct f

COMPONENT DESCRIPTION NBECaz7a502

The MAP/BARO switch solenoid valve switches its air flow pas-
sage according to the voltage signal sent from the ECM. When

voltage is supplied from the ECM, the MAP/BARO switch solenoid
L 2 turns “ON”. Then, the absolute pressure sensor can monitor the
Intake ambient barometric pressure. When voltage is not supplied from
rantold | the ECM, the MAP/BARO switch solenoid valve turns “OFF”. Then,
signal the sensor monitors intake manifold pressure.
SEF4170)

CONSULT Reference Value in Data Monitor

Mode
- s NEEC0280
- Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

# [gnition switch: ON (Engine stopped) MAP
MAP/BARO Far 5 secends after starting engine | BARO
SWHV ; .

& Engine speed: Idle More than 5 seconds after starting MAP

enging

EC-339
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PD
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BR
S
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EL
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

ECM Terminals and Reference Value

NB
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

ECM Terminais and Reference Value

EC0261

TER- | \wiRe
MINAL c ITEM CONDITICN DATA (DC Voltage}
NO. CLOR
[Ignition switch “ON"]
® Engine is not running
& For 5 seconds after ignition switch is turned “ON” |0 - 1V
[Engine is running]
e |die {for & seconds after engine start)
MAP/BARO switch sole-
18 G/OR noid valve [Ignition switch “ON"}
e Engine is not running
& More than 5 seconds after ignition switch is BATTERY VOLTAGE
turned "ON” (11 - 14V)
[Engine is running]
o Idle (More than 5 seconds after engine start)
On Board Diagnosis Logic
NBECO282
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1105 A) MAP/BARQ switch solenoid valve receivas the volt- | « Harness or connectors
1302 age supplied though ECM does not supply the volt- (MAP/BARQ switch sclenoid valve circuit is
age to the valve. open or shorted.)
* MAP/BARO switch solenoid valve
B) There is little difference between MAP/BARO ¢ Harness or connectors
switch solenoid valve inpul voltage at ambient (MAP/BARO switch solenoid valve circuit is
barometric pressure and voltage at intake manifold open or shorted.)
pressure. ® Hoses

{Hoses are clogged or disconnected.)
& Absolute pressure sensor
& MAP/BARO switch solenoid valve

DTC Confirmation Procedure —
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 NBE 23501

TESTING CONDITION:
Before performing the following procedure, confirm that bat-

tery voltage is more than 11V.

EC-340



DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

DTC Confirmation Procedure (Cont'd)

(B With CONSULT
% MONITOR ¥ NoFalL [] 1) Turn ignition switch “ON” and select “DATA MONITOR” mode
CMPS-RPM(REF) Orpm with CONSULT. . '
2) Wait at least 10 seconds.
With GST MA
1} Turn ignition switch “ON” and wait at least 10 seconds.
2) Select “MODE 7" with GST.
@ No Tools EM
RECORD 1) Turn ignition switch “ON” and wait at least 10 seconds.
serseoy]  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. EC
FE
AT
TF
PROCEDURE FOR MALFUNCTION B N—
¥ MONITOR ¥ NOFAL [] (€ With CONSULT PD
CMPS*RPM(REF) 750epm 1) Start engine and warm it up to normal operating temperature.
?&?(L;Fﬂpr TEMP/S 85°C 2) Turn ignition switch “OFF” and wait at least 5 seconds. i
MPSE e 3) Turn ignition switch “ON” again and select “DATA MONITOR”
mode with CONSULT.
4) Make sure that “TANK F/TMP SE” is more than 0°C (32°F).  §U
5) Start engine and let it idle for at least 10 seconds.
RECORD BR
SEF398V
& With GST ST
1) Start engine and warm it up to normal operating temperature.
r— Tl 2) Turn ignition switch “OFF” and wait at least 5 seconds.
“ ECM I;ICONNECTDR" E} 3) Turn ignition switch “ON”, RS
N 4) Check that voltage between ECM terminal 60 (Tank fuel tem-
C‘l@ perature sensor signal) and ground is less than 4.2V. 57
5) Start engine and let it idle for at least 10 seconds.
ﬂ 6) Select “MODE 7" with GST.
. /&)\‘_H e = No Tools | A
seraooy] 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) Check that voltage between ECM terminal 60 (Tank fuel tem-
perature sensor signal) and ground is less than 4.2V. EL
5) Start engine and let it idle for at least 10 seconds.
8) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”. DX
7) Pgrform “Diagnostic Test Mode Il (Self-diagnostic resuits)” with
ECM.
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Wiring Diagrarn

Wiring Diagram \accasns
IGNITION SWITCH EC'SW/V'O1

ON or START
|

FUSE Refer to EL-POWER.
10A |BLOCK

(/B) mmm— - Detectable ine for DTC
ww— Non-detectable line for DTC

:
|_1|_:Uj_|

a%
-l

MAP/BARO
SWITCH SOLENQID
VALVE

ECONE el E

G/OR

SOL ECM

O ECCS
NTROL

MODULE)

Fa24

Refer to last page (Foldout page).

@D . ED
112]3]4]sk 6] 7[8]s]c 52 —
T1]12] 13 [14]15] 16 [ 17 ] 16 | “aee (1D ED)

101|102 | 103] 104 | 105 106]107 | 108
109 g ne| [rafug]us|ng
frjug | ng| i e

GY

64]65]66
sl Toalseleefes ol ﬁrs
H.S.

B

MEC165C
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure i

If the trouble is duplicated after “PROCEDURE FOR MAL-
FUNCTION A”, perform “PROCEDURE A” below. If the trouble @l
is duplicated after “PROCEDURE FOR MALFUNCTION B”, per-
form “PROCEDURE B” on next page. A

PROCEDURE A

NBECOZASS0T

=V
1 CHECK POWER SUPPLY 3 CHECK OUTPUT SIGNAL CIRCUIT
1. Turn ignition switch “OFF”. 1. Turn ignition switch “OFF". "
2. Disconnect MAP/BARO switch solencid valve harness con- 2. Disconnect ECM harness connector. ‘a(@
nector. 3. Check harness continuity between ECM terminal 118 and
3. Turn ignition switch “ON". terminal 1 with CONSULT or tester.
4. Check voitage between terminal 2 and ground with CON- Continuity should exist.

SULT or tester.
Voltage: Battery voltage

[HSCONNECT T E F’E
= Eﬁ} ||_ ECM__ [O[CONNECTOR]

DCISCONNECT 1 1 8 DISCONNECT

G TP
= e | G L= F

- SEF720U ER

SEF719U
it OK, check harness for short to ground and short to
OK or NG power.

OK p [GOTOS. OK or NG AX
NG p |GOTOZ. OK p |GOTOS.

NG p GO TO 4. SU
2 DETECT MALFUNCTIONING PART
Check the following. 4 DETECT MALFUNCTIONING PART BR
¢ Harness connectors M1, E1 "
* 10A fuse Check the following.

® Harness connectors E1, M1

¢ Harness connectors M94, F27 ST

® Harness for open or short between MAP/BARO switch sole-
noid valve and ECM

+ Harness for open or short between MAP/BARO switch sole-
neid valve and fuse

- [ BRepair harness or connectors. ﬁ@
p | Repair open circuit or short to ground
or short to power in harness or con- T
nectors. =
5 |CHECK COMPONENT A
(MAP/BARO switch solenoid vakve)
Refer to “Compenent Inspection”, EC-347. g@
OK or NG
OK p | GO TOG. EL
NG » | Replace MAP/BARQ switch solenoid
valve.
DX
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure (Cont'd)

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107. - '

P | INSPECTION END

PROCEDURE B

NEBECU285502

1 INSPECTION START

1. Start engine and warm it up to normal operating tempera-
ture.

2. Tum ignition switch “OFF".

3. Attach the vacuum gauge between MAP/BARO switch
solenoid valve and rubber tube connected to absolute pres-
sure sensor.

2 CHECK VACUUM SOURCE TO ABSOLUTE
PRESSURE SENSOR

(B) with CONSULT
1. Start engine and let it idle.
2. Select “MAP/BARO SW/V” in “ACTIVE TEST” mode with

CONSULT.
3. Touch “MAP" and "BARQ" alternately and check for

vacuum.

MAP/BARO SW/ Vacuum
BARQ Should not exist
MAP Should exist
solenoid valve MTBLO0079
harness connector
r“'-q
mAcTivETESTE [
marBARC swv  MAP
Mas air flow sensor =zzz=zz=== MONITOR =z====z====
CMPS*RPM{REF) 757rpm
SEF756U MAPR/BARC SW/V MAP
. Absoluts ABSOL PRES/SE 1.3V
o]
ar e B prossure - vacuum
.‘ A gauge
Three-way —.! , BARQO m
cohnector SEF398Y
I8N,
A macTvETEsTR [
o
G. ) Intake MAP/BARGC SWN  Baro
J manifold
e vacuum zzzz=z===x MONITOR z=zzzzz=z:
b CMPS*RPM(REF) 757rpm
SEF676T MAP/BARO SW/V BARO
ABSOL PRES/SE 4.3V
Models with p |GOTO2.
CONSULT
BARO
Models with- p |GOTOS. SEF397V
out CONSULT
OK or NG
OK p |GOTO 12,
NG p | GOTO4,
EC-344



DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure {Cont'd)

3 CHECK VACUUM SOURCE TO ABSOLUTE
PRESSURE SENSOR

6 CHECK POWER SUPPLY

) without CONSULT
1. Siart engine and let it idle.
2. Check for vacuum under the following condition,

Condition Vacuum
Qﬁ?fgfﬁgﬁfeaﬂer Should not exist
gfgrrfiﬁgael;rfgc onds afer Bhould exist _
MTBLO0BO
OK or NG
oK -~ p |GOTO12.
NG » [GOTOA.

4 CHECK YACUUM HOSE

1. Turn ignition switch “OFF”,
2. Check hose for clogging, cracks, disconnection or improper

1. Turn ignition switch “OFF".
2. Disconnect MAP/BARQ switch solencid valve hamess con-
nector.
3. Turn ignition switch “ON".
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voltage: Battery voltage

&)
i —es |

SEF718U
OK or NG
CK p (GOTOS.
NG _ » |GOTO7.

7 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M1, Et

& 10A fuse

® Harness for open or short between MAF/BARO switch sole-

noid valve and fuse

P | Repair harness or connectors.

8 CHECK OUTPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM lerminal 118 and
terminal 1 with CONSULT or tester.
Continuity should exist.

’W L=
[ Ecm_ jolconnecTon] o "T.S.
18

DISCONNEST DISCONNEGT

@& [Q]
SEF720U

If OK, check harness for short to ground and short to
power,

connection.
=
Split
Clogging
=
j& improper connection
SEF109L
OK or NG
OK p |[GOTOS.
NG P | Clean, repair or reconnect the hose.
5 CHECK VACUUM PORT
Check vacuum port for clogging.
Q <3
™
Intake manifold
SEF368U
OK or NG
OK p |GOTOS.
NG p | Clean or repair the vacuum port.

OK or NG
OK » |GOTO 10.
NG » |GOTO S

EC-345
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure (Cont'd}

9 DETECT MALFUNCTIONING PART

Check the following.

+ Harness connectors E1, M1
& Harness connectors M94, F27
+ Harness for open or short between MAP/BARC switch sole-

noid valve and ECM

12 CHECK HOSE BETWEEN ABSOLUTE
PRESSURE SENSOR AND MAP/BARO
SWITCH SOLENOQID VALVE

>

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

10 CHECK COMPONENT

(MAP/BARO switch sclencid valve)
Refer to "Component inspection”, EC-347.

Check hose for clogging, cracks, disconnection or improper

conneclion.
=
Split

" o Y
Clogging "O‘
—
DR Impraper connection

OK or NG

SEF109L

OK or NG
OK p | GCTO 11,
NG p- | Replace MAP/BARQO switch solenoid

valve.

0K » GOTO 13

NG p | Repair or reconnect hose.

1 CHECK INTAKE SYSTEM

Check intake system for air leaks.

13 CHECK HARNESS CONNECTOR

OK or NG
OK p | GO TO 15
NG p | Repair it.

1. Disconnect absolute pressure sensor harness connector.
2. Check sensor harness connector for water.
Water should not exist.

OK or NG

OK p | GO TO 14,

NG P | Repair or replace harness cennector.

14 |CHECK COMPONENT

{Absolute pressure sensor)
Refer 1o “*Component Inspection”, EC-131.

OK or NG
oK p | GOTO 15.
NG P | Replace absolute pressure sensor.

15 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

p | INSPECTION END
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Component Inspection

WAcTiveETESTE [
MAP/BARO SW/V MAP
zzz====zzzz MONITOR ========-=-
CMPS-RPM(REF) 757rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3V
BARO
SEF306V]
EacTiveTESTE  []
MAP/BARO SW/V Baro
—===z=zzzz MONITOR =z2zzz=z==-
CMPS<RPM(REF) 767rpm
MAP/BARO SWA  BARO
ABSOL PRES/SE 4.3V
BARO MAP
SEF397V,

BATTERY

MEC4888B

Component Inspection

MAP/BARO SWITCH SOLENO!D VALVE

(® With CONSULT
1)
2)

CONSULT.

3) Check the following

e (Condition: At idle under no-load

o CONSULT display

NBECO286

NBEGD286567

Start engine and warm it up to normatl operating temperature.
Pertorm “MAP/BARO SW/V" in “ACTIVE TEST” mode with

MAP/BARO ABSOL PRES/SE (Voltage)
BARO More than 2.6V
MAP Less than the voltage at BARO

e Time for voltage to change

MAP/BARO SW/V

Required time to switch

BARO to MAP
Less than 1 second
MAP to BARO
4) 1 NG, check solenoid valve as shown below.

#) Without CONSULT
1)
2)

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

Condition

Air passage continuity
between A and B

Air passage continuity
between A and C

12V direct current supply

between terminals 1 and Yes Noc

2

No supply No Yes
3) If NG or operation takes more than 1 second, replace solenoid

valve.

EC-347
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DTC P1148 (RIGHT BANK, -B1), P1168 (LEFT BANK, -B2) CLOSED LOOP

On Board DlagnOSJs Logic

CONTROL

On Board Diagnosis Logic

% The closed loop control has the one trip detection logic.

NBECOL473

DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P1148 # 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 shorted.
(Right bank) conditicn. e Front heated oxygen sensor
e Front heated oxygen sensor heater

P1168 ® The closed loop contro! function for left bank does not # The front heated oxygen sensor circuit is open or
0308 operate even when vehicle is driving in the specified shorted.
(Left bank) condition. # Front heated oxygen sensor

’ ¢ Front heated oxygen sensor heater

% MONITOR  yr NOFALL []
CMPSeRPM(REF) 2000rpm
MAS AIRFL SE 247V
FR 02 SEN-B1 0.74V
FR 02 SEN-B2 0.74V
FR 02 MNTR-B1 RICH
FR 02 MNTR-B2 RICH

RECORD

SEF392V|

522

DTC Confirmation Procedure

CAUTION:

NBECO4TT

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 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 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 “DATA MONITOR" mode with CONSULT.
3) Hold engine speed at 2,000 rpm and check one of the follow-

ing.

¢ “FR 02 SENSOR”
once.

o “FR O2 SENSOR”
once.

voltage should go above 0.70V at least

voltage should go below 0.21V at least

if the check resuit is NG, perform “Diagnosis Procedure”,

EC-349.
EC-348



DTC P1148 (RIGHT BANK, -B1), P1168 (LEFT BANK -B2) CLOSED LOOP
CONTROL

DTC Confirmation Procedure (Cont'd)

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- €l
onds. '
B/FUEL SCHDL: 1.7 ms or more MIA
CMPS-RPM (PCS): 1,600 - 3,000 rpm
Selector lever: Suitable position
VHCL SPEED SE: More than 70 km/h {43 MPH) EM
LG

Overall Function Check .

W & Use this procedure to check the overall function of the closedmigop
m Ej] }ﬁ (‘w control. During this check, a DTC might not be confirmed.

[ Ecm_ [olconnecron]] oA\, | ® Without CONSULT
50 51 1) Start engine and warm it up to normal operating temperature. =&

3
2 s 2) Set voltmeter probes between ECM terminal 50 (front heated

1\ 2.5 oxygen sensor right bank signal}) or 51 (front heated cxygen

o B—Q ¢ 6 sensor left bank signai) and engine ground. AT
50: Right bank = 3) Check the following with engine speed held at 2,000 rpm con-
51: Left bank stant under no-load. TE

SEF925U) e The voltage should go above 0.70V at least once.

e The voltage should go below 0.21V at least once.
P

AX
S

BR

Diagnostic Procedure wecons ST
Perform trouble diagnosis for “DTC P0133, P0153", EC-178.

RS

EC-349 523



DTC P1320 IGNITION SIGNAL

Compornient Description

Rotor head component Description —
Liah : 5 IGNITION COIL & POWER TRANSISTOR
ght : ealed o ) NBEGO287501
emitling TR fe cover The ignition signal from the ECM Is sent to the power transistor.
diode _E e : The power transistor switches on and off the ignition coil primary
5 circuit. As the primary circuit is turned on and off, the proper high
voltage is induced in the coil secondary circuit.
Photo diode e o Ignition coil
- - with power
K transistor
SEF998R
CONSULT Reference Value in Data Monitor
MOde NBECG288
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
IGNITION SW e [gnition switch: ON — OFF — ON ON — OFF — ON

ECM Terminals and Reference Value .
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER- | \wiRe
MILI\(I)AL COLOR ITEM CONDITION DATA (DC Voltage)

[Engine is running]
e |[dle speed

1 W/B Ignition signal

| TR ——
4
[Engine is running] l"; MMMAMM

* Engine speed is 2,000 rpm

SEF989U

EC-350
524



DTC P1320 IGNITION SiGNAL

ECM Terminals and Reference Value (Cont'd)

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Approximately 12V
V)
[Engine Is running] a0l - - -
* Warm-up condition of Vo
¢ |dle speed
L
50 me
SEF990U
2 WIG Ignition check Approximately 11V
M
[Engine is running] g LUy RL R BV
e Engine speed is 2,000 rpm.
SEF991U
On Board Diagnosis Logic
NBECDZ90
DTC No. Malfunction is detected when ... Check ltems (Possible Cause}
P1320 e The ignition signal in the primary circuit is not sent to & Harness or connectors
G201 ECM during engine cranking or running. {The ignition primary circuit is open or shorted.)

Power transistor unit.

Resistor

Camshaft position sensor
Camshaft position sensor circuit

CMPS«RPM(REF)

¥ MONITOR ¥t NOFAIL D

750 rpm

| RECORD

SEF357V

DTC Confirmation Procedure

NOTE:

e |f “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.

e If both DTC P0340 (0101) and P1320 (0201) are displayed,
perform trouble diagnosis for “DTC P0340 CAMSHAFT
POSITION SENSOR (CMPS)” first. Refer to EC-269.

With CONSULT

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine. (If engine does not run, turn ignition switch to
“START” for at feast 5 seconds.)

@ 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.

NBECO251

@& No Tools

1) Start engine. {If engine does not run, turn ignition switch to
“START” for at least 5 seconds.)

EC-351

@

A

R

LC

AT

i

PD

AX

SU

BR

ST

RS

BT

IR

5@

EL

525



DTC P1320 IGNITION SIGNAL

DTC Cenfirmation Procedure (Cont'd)

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

3} Perform “Diagnostic Test Mode II” (Self-diagnostic results) with
ECM.

EC-352
526



DTC P1320 IGNITION SIGNAL

Wiring Diagram

Wiring Diagram J—

EC-IGN/SG-01

BATTERY
| |
40A, Reter to EL-POWER. . : Detectable line for DTC
=] e ; NOT-detectable fine for DTC
|
w/PU
]
ISG“rrITéON
ITCH
orr
A = ON
ACC
BW
hafw BfWﬁ:IIhBI\Nﬁ
D B Yom
7] DISTRIBUTOR :
CONDENSER
]
i 1
r : B
IGNITION
COIL POWER
TRANSISTOR
AAA :
vy
] L] ]
L W/B B
2]
RESISTOR
ol
wiG n
W/B B B B
rJ‘||—| [ "
SPARK 2 1 ECM ®
PLUG IGNCK IGN |{ECCS
contTroL L
MODULE) -_— T
= = = = = =
[ m e —m————— Refer {o last page (Foldout page).
. *
[ Z[2[C=]4]5]6]7 5[t ! = '
o[zo[11[12l13]14] 15|16 42]6 ! (]IHIB (218 :
GY W GY GY
e I
[ <]
GY
i [z { 10| 10a} {405] 106] 107 | 108
e ] n2d [ua|nafusfns
BB G E R

MEC166C

EC-353

Gl

MA

EM

LG

FE

AT

PD

BR

RS

BY

A

EL

(DX

527
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DTC P1320 IGNITION SIGNAL

Diagnostic Procedure

Diagnostic Procedure

NBECO232

1 CHECK ENGINE START

4 CHECK GROUND CIRCUIT

Turn ignition switch “OFF”, and restart engine.
Is engine running?

Yes or No
Yes p |GOTO7.
No p (GO TO 2.

2 CHECK POWER SUPPLY

1. Turn ignition switch “OFF".
2. Disconnect ignition coil harness connector.

i

Fl ‘ ~ Power transistor
esls or
-~ harness connecior”

\'v

N

_““\lgnmon Coil

|| /

Condenser

SEF012S
3. Turn ignition switch “ON".
4. Check voltage between terminal 7 and ground with CON-
SULT or tester.
Voltage: Ballery voliage

=
<

@ -@@j

1. Turn ignition switch “OFF".

. Disconnect power transistor harness connector.

3. Check hamess continuity between terminal 2 and enging
ground.
Continuity should exist.

@jﬁ:D.

[h]

DISCOMNECT

[Q]
& |

It OK, check harness for short to ground and short to
power.

OK or NG
oK p |GOTOS.
NG p= | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

5 CHECK OUTPUT SIGNAL CIRCUIT

SEF721U
OK or NG
OK » [GOTOA4.
NG p |[GOTOS.

1. Disconnect ECM harness connector.

2. Check hamess continuity between ECM terminal 1 and
power transistor terminal 1.
Continuity should exist.

'ﬁa
Y L_Ecm IOICONNECTon” (TTEF'I—IT

DISCONNECT

DISCONMECT

G | &

If OK, check harness for short to ground and short to
power.

3 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors F22, M33

e Harness connectors M1, E1

& Harness for open or short between ignition coif and ignition
switch

OK or NG
OK p |GOTOS.
NG P | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

P | Repair harness or connectors.

EC-354



DTC P1320 IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

6 CHECK COMPONENTS ' 8 CHECK COMPONENT
(fgnition coil, power transistor) (Resistor) @U
Refer to “Component Inspection”, EC-356. Refer to “Component inspection”, EC-356.
OK ar NG OK or. NG
_ WA
oK p |GOTOY. OK p |GOTO9.
NG P | Replace malfunctioning component(s). NG p | Replace resistor. E“\ﬂ
[IVIH
7 _CHECK INPUT SIGNAL CIRCUIT 9 CHECK INTERMITTENT INCIDENT 'L@
1. Stop engine. Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT )
2. Disconnect ignition coil harness connector. INCIDENT", EC-107.
3. Strip tape covering resistor and condenser.
4. Disconnect resistor harness connector.
5. Disconnect ECM harness connector. > INSPECTION END
6. Check harness continuity between ignition coil terminal 8 o
and resistor terminal 2, resistor terminal 1 and ECM termi- RE
nal 2.
Continuity should exist.
AT

1s. aElP 1s. )
- i

DISCONNECT CISCOMNECT

@ -
[@) SEF724U) AX
G = & ]
ws | HEZE CONNECTORII Gl s sU
DIBCONNECT 2 MISCONNECT
Bl
A [Q]
&) sI
SEF725U
If QK, check harness for short to ground and short to
power. RS
OK or NG
OK » |GOTOS. 31
NG P | Repair open circuit or short to ground
or short to power in harness or con- A
nectors, 1
SC
.
DX
EC-355

529
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Component Inspection

DTC P1320 IGNITION SIGNAL

SEF0135

Coil tower metal tip

SEF0145

”\/g\[}isiributor
4

BISCONNECT

& DISCONNECT
A€
(B[5[4[3]2

s

SEF0155

Distributar [y

DISCONNECT

T.8.

SEF757U

Component Inspection

IGNITION COIL

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

NBEGO224

NBEC0284501

Terminal Resistance [at 25°C (77°F)]

7 - 8 (Primary coil) 0.5-1.0Q

7 - 9 (Secondary coil} Approximately 12 k&

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 NoECTEssa2

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 002 OK
2and 8
0Q NG

If NG, replace distributor assembly.

RESISTOR
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.

NBECG284503

EC-356



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Component Description

Component Description mcoses
The crankshaft pasition sensor (OBD}) is located on the transmis- @
Core7 sion 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. MA
- e When the engine is running, the high and low parts of the teeth
= cause the gap with the sensor to change.
Z col The changing gap causes the magnetic field near the sensor to EM
4 Permanent magnet Change- ) . .
Due to the changing magnetic field, the voltage from the sensor
changes.
SEFH The ECM receives the voitage signal and detects the fluctuation of LG
/ \Héar heated oxygéﬁ gonsor the_ engine revolutlon. .
This sensor is not used to control the engine system. EC
//f/\? It is used ortly for the on board diagnosis.
Crankshaft posit}on SENSOr
80) KA AN FE
_ ) :
/7
<
\< < AT
[I'ransmlssmn
Engme front SEFSO7R TF
ECM Terminals and Reference Value rnecome
Specification data are reference values and are measured between each terminal and 32 (ECCS ground). PO
hLEII:f:-L WIRE ITEM CONDITION DATA (DC Voitage) AX
NG, |COLOR g
Approximately 1V
(AC range) SU
M
[Engine is running] g B eR)
e Warm-up condition 2
¢ |dle speed 0
8T
SEF003V
Crankshaft position
47 L sensor {OBD) Approximately 2V RS
(AC range)
(M
4| e T
[Engine is running] 2p
e Engine speed is 2,000 rpm o A
SEFDU4V S@
On Board Diagnosis Logic -
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P1336 & A chipping of the flywheel or drive plate gear tooth {cog) |e Harness or connectors IDX
0805 is detected by the ECM. e Crankshaft position sensor (OBD)
e Drive plate/Flywheel

EC-357

531
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

DTC Confirmation Procedure

CMPS-RPM(REF)

¥ MONITOR 3¢ NOFAIL D

750 rpm

RECORD

SEF357V

DTC Confirmation Procedure

NOTE:
tf “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

NBEC0298

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.

With GST

1) Start engine and run it for at least 2 minutes at idie speed.

2) Select “MODE 7” with GST.

& 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 results) with
ECM.

EC-358



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Wiring Diagram

Wiring Diagram

MNBECO269

EC-CKPS-01 @l

CRANKSHAFT
POSITION
SENSOR (OBD)

A

s : Detectable line for DTC
— . Non-gdetectable line lor DTC

£
i

B/W
--—%- EM
I |
i | 16
I |
| |
| |
I [ EC
o e L .
L BAN

FIE

£
98
g

CINT
CONNECTOR

T TT T T T T T T T
#
|
1 '
| L
| |I
w () mm @ . ‘
A S
’ |
g
¢
—L!?J@
[
m.[E._.I
5 & £ g 4 3

I_.I_I I_l_l B B B
[47] [43] TCM
RGC/S GND A |EoM B [(TRNsMisSION l
(ECCS CONTROL X BS
ﬁ%gm% MODULE) L
(iod) = =
F24 oD (F25) F20
BT
[FIA
T]2[3[4T5 B[7[B[5]i0 z[a]a o=
F5 F2i
i1 [1z]1api4 s e 7T elo o1 [eelzafos] Moe)  \&G[6[7 EU DO EE 2|2|2|2|f'—‘| @)
—l
wilioghissliohos]iefiorhes] 11 23] 4 [5]6]7 EI 15[16]17]18[19[20] 21]22] | 31[32133}a4]35]36{a7| 28| 35
CEAEENERIGEROBEBED 23palosoel2vze[20[30) faolanleelsiaalas 6] e8]~ | LTRR A
1ot [ 102 108] 10¢ ] [ 105} 08107 ] 08
e [ nz] Puspnanz|ne W ﬂ@x
w7 e[ 1m] [rerfree]reafras GY -3
MEC167C

EC-359
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Diagnostic Procedure

Diagnostic Procedure
NBECD360
1 RETIGHTEN GROUND SCERWS 3 DETECT MALFUNCTIONING PART
1. Turn ignition switch “OFF". Check the following.
2. Loosen and retighten engine ground screws. # Harness connectors F100, F5
i s = # Harness for open or short between ECM and crankshaft
Engine ground position sensor (OBD)

p | Repair open circuit or shert to ground
or short to power in harness or con-
nectors.

4 CHECK GROUND CIRCUIT

1. Reconnect ECM harness connectors.

2. Check harness continuity between terminal 2 and engine
ground.
GContinuity should exist.

ik dend SEFU31S

> GO TC 2. & DISCONNECT

a1 L8

2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect crankshaft position sensor (OBD) and ECM

harness connectors. @
/ - Rear heated oxygéﬁ densor @5 e o
lHe, 7 o) ‘ l
3 M SEF707U
' It OK, check harness for short to ground and short to

Crankshaft position sensor
power.

(OBD) 7K1,/ \
)w h OK or NG
Y OK GO TO 6.
A >
\ NG » (GOTOS.

‘ﬁ' /I'ransmission

Engine front ’
I o _ SEF9O7R 5 DETECT MALFUNGTIONING PART
2, Check continuity between ECM terminal 47 and terminaf 1.
Continuity should exist. Check the following.
® Harness connectors F100, F5
Loy r— w e Harness connectors F23, M32
T.S. 1 {__Ecm iofconnecTor]| Hs e Harness for open or shorl between crankshaft position sen-
47 S sor {OBD)} and ECM
DISCOMNECT .
Gé} e Harness for open or short between crankshaft position sen-
sor {OBD) and TCM (Transmission contral module)
IE @ p | Repair open circuit or short to ground
or short to power in harness or con-
SEF706U nectors.
If OK, check harness for short to ground and short to
power.
OK o NG 6 |CHECK IMPROPER INSTALLATION
1. Loosen and retighten the fixing bolt of the crankshatft posi-
OK p |GOTO4.
tion sensor (OBD).
NG p |GOTOS. 2. Perform “DTC Confirmation Procedure”, EC-358 again.
Is a 1st trip DTC P1336 (0905) detected?
Yes p |[GOTO7.
No p | INSPECTION END

EC-360



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Diagnostic Procedure (Cont'd)

7

CHECK COMPONENT

9 | CHECK GEAR TOOTH

[Crankshaft position sensor (OBD)]

Visually check for chipping flywheel or drive plate gear tooth

Refer to “Compenent Inspection” EC-361. {coq).
OK or NG OK or NG
OK » |GOTOS. OK p |GOTO 10.
NG P | Replace crankshaft position sensor NG P | Replace the flywheel or drive plate.
{OBD).
10 CHECK INTERMITTENT INCIDENT
8 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 harness for short to ground and short to
power. Then reconnect joint connector.

Refer to “TROUBLE DIAGNQOSIS FOR INTERMITTENT

INCIDENT”, EC-107.

>

INSPECTION END

OK or NG
OK » |GOTOS.
NG » | Repair open circuit or short to ground

or short to power in harness or con-
nectors.

SEF960N

SEF151P|

Component Inspection

CRANKSHAFT POSITICN SENSOR (OBD)
1. Disconnect crankshaft position sensor (OBD) harness connec-

tor.
2. Loosen the fixing bolt of the sensor.
3. Remove the sensor.
4. Visually check the sensor for chipping.

NBECOSQT

NBECO307301

5. Check resistance as shown in the figure.

Resistance: Approximately 166.5 - 203.5Q [at 20°C

(68°F)]

EC-361

A

ERM

LG

FE

AT

TF

PD

SU

BR

§r
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BT

AR

8C

EL

535



536

DTC P1400 EGRC-SOLENOID VALVE

Component Description

To intake
air flow

Vacuum
signal

SEF758U

Specification data are reference values.

Component Description .
The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. The vacuum signa! (from the intake mani-
fold collector} 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.

CONSULT Reference Value in Data Monitor
Mode

NBEC0303

MONITCR ITEM CONDITION SPECGIFICATION
& Engine: After warming up Idle OFF
® Air conditioner switch: “OFF”
EGRC SOLV e Shift lever: “N” Engine speed: Revving from idle ON
e No-load up to 3,000 rpm quickly

IBECO.
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

ECM Terminals and Reference Value

304

TER- 1 wire
MINAL GOLOR ITEM CONDITION DATA (DC Voltage)
NOQ.
[Engine is running] BATTERY VOLTAGE
® Warm-up condition
(11 - 14V)
¢ |dle speed
103 | LYW EGRC-solenoid valve
[Engine is running]
® Warm-up condition 0-1.5V
® Rewving engine from idle up to 3,000 rpm quickly
On Board Diagnosis Logic
NBECD305
DTC No. Malfunction is detected when ... Check ltems (Possible Causse)
P1400 & The improper voltage signal is sent to ECM through @ Harness or connectors
1005 EGRC-solenocid valve. {The EGRC-solenoid valve circuit is open or
shorted.)
@ EGRC-solenoid valve
DTC Confirmation Procedure -
¢ MONITOR % NO FAIL |:| CAUTION: MBEC!
CMPSsRPM(REF) Orpm 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:
Alw r r f -10°C (14°F) or
I RECORD J o rflys perform the test at a temperature o { )
SEF360V gher.

EC-362



DTC P1400 EGRC-SOLENOID VALVE

DTC Confirmation Procedure (Cont'd)

With CONSULT

1) Turn ignition switch “ON”.

2) Select "DATA MONITOR” mode with CONSULT and wait at @l
ieast 5 seconds. _

@& With GST MA

1) Turn ignition switch “ON” and wait at least 5 seconds.

2) Select “MODE 7" with GST.

No Tools EM
1} Turn ignition switch "ON"” and wait at least 5 seconds.
2) Turn ignition switch “OFF” and wait at least 5 seconds. LE

3) Turn ignition switch “ON” and perform “Diagnostic Test Mode

[l (Self-diagnostic results)” with ECM. .
EC

[FIE
AT
TF
PO
AX
SU
BR
ST

RS

EC-363
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DTC P1400 EGRC-SOLENOID VALVE

Wiring Diagram

Wiring Diagram

NBECO307
IGNITION SWITCH EC-EGRC/V-01
ON o START
|
- FUSE |Rslertio EL-POWER.
10A |BLOCK
(VB) s : Detectable line for DTC
T .‘EIE e ; Non-getectable line for DTC
bed]
Blw
BN
I—l—|
17
.
BAW
BW
21
EGRC-
SOLENODID VALVE
CJ
LW
LW
=]
EGR ECM
{ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
21345k T>{86|7]8]9]i0
#]12]13]14]15]18]17]18{1920]21 foz]23]22
OBGH
G
ot[ioz[10a]10a] [es] 106 107 18 24] 25 4al4sfaela7] [64]65]ee]
1910 | Juie| [ nz|nains[ns a1 a2 | [8Jaalc]si selesfeeleolrol ] F24
54]55]56]57[58[78[74] 75] 7€) HS.
n7[us[nofm] [ror]rze]ren]ras 24| Tofeolemseles] Filrare] 120 || S
MEC 166G

EC-364
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DTC P1400 EGRC-SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NBECD308

1 CHECK POWER SUPPLY

3 CHECK OUTPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect EGRC-solenoid valve harness connector,

W)
EGRC-solenoid valve
harness connector

=
SEF759U
3. Turn ignition switch “ON”.
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voltage: Batlery voltage

E DISCONNECT
i €D

|!

&3

1. Turn ignition switch “OFF”,

2.  Disconnect ECM harness connsctor.

3. Check harness continuity between ECM terminal 103 and
terminal 1.
Continuity should exist.

’& = [}
5. K613 I EEESEE W s.
103

DISCONNECT DISCOMNECT

[Ql @@

If OK, check harness for short to ground and short to
power.

QK or NG

oK > |GOTOA4.

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

NG

v

4 CHECK COMPONENT

{EGRC-solenoid valve)

SEF726U
OK or NG
OK » [GOTOS3.
NG  (GOTO2.

Reder to "“Component Inspection”, EGC-365.
OK or NG
OK » |[GOTOS.
NG p | Replace EGRGC-solengid valve.

2 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F23, M32

e 10A fuse

¢ Harness for open or short between EGRG-solenoid valve
and fuse

5 CHECK INTERMITTENT INGIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

> | INSPECTION END

= | Repair harness or connectors.

=3O | Component Inspection _—
wesaw  ON'| | EGRG-SOLENOID VALVE
NBECO309301
====mm MONITOR s=a=== Check air passage continuity.
CMPS-RPM{REF) Jrpm .@ With CONSULT
Periorm “EGRC SOLENOID VALVE” in “ACTIVE TEST” mode.
[ ON [PV Condition Air passage continuity | Air passage continuity
© ons between A and B between A and C
ON Yes No
seraooyf O No Yes
EC-365

A

Sl

LC

FE

AT

A

§C

EL
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DTC P1400 EGRC-SOLENOID VALVE

Component Inspection (Contd)

AEC241

& Without CONSULT

Condition

Alir passage continuity
between A and B

Afr passage conlinuity
between A and C

12V direct current supply
between terminals 1 and 2

Yes

No

No supply

Na

Yes

If NG or operation takes
valve.

EC-366

more than 1 second, replace solenoid



DTC P1401 EGR TEMPERATURE SENSOR

Component Description

Sensor element Component Description .

; The EGR temperature sensor detects temperature changes in the

EGR passage way. When the EGR valve opens, hot exhaust gases @l

flow, and the temperature in the passage way changes. The EGR
temperature sensor is a thermistor that modifies a voltage signal
sent from the ECM. This modified signal then returns to the ECM A
as an input signal. As the temperature increases, EGR temperature
$ensor resistance decreases. BV
This sensor is not used to control the engine system. It is used only
for the on board diagnosis.

Tightening nut

Connector

SEF599K LG
<Reference data>
10,000
E EGR temperature °C (°F) Voltage* (V) Resistance (M) EC
i 0 (32) 4.81 7.9-97
I 50 (122) 282 0.57 - 0.70 BE
1,000 -
L 100 (212) 0.8 0.08 - 0.10
c *: These data are reference values and are measured between ECM terminal 63 Al
:" L {EGR temperature sensor) and ECM terminal 32 (ECCS ground).
E 100 |- When E.GR system is operating. T
B F Voltage: 0 - 1.5V
g |
PD
10
I AX
1 1 L 1
173 50 0150200 sU
(32) (122} (212) (302) (392)
Temperature °C (°F)
BR
SEF526Q
On Board Diagnosis Logic -
DTC No. Malfunction is detected when ... Check Items (Possibie Gause)
P1401 A) An excessively low voltage from the EGR tempera- | ® Harness or connectors RS
0305 ture sensor is sent to ECM even when engine cool- {The EGR temperature sensor circuit is shorted.)
ant temperaturs is low. e EGR temperature sensor
& Malfunction of EGR function, EGRC-BPT valve Efll
or EGRC-solenoid valve
B) An excessively high voltage from the EGR tem- ® Harness or connectors A
perature sensor is sent to ECM even when engine {The EGR temperature sensor circuit is open.) &
coolant temperature is high. ® EGR temperature sensor
& Malfunction of EGR function, EGRC-BPT valve
or EGRC-solenoid valve

EL

EC-367
541
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DTC P1401 EGR TEMPERATURE SENSOR

DTC Confirmation Procedure

Yr MONITOR v NOFAIL |:|

CMPSsRPM(REF) 750rpm
COOLAN TEMP/S 30°C

| RECORD ]

SEF779U

r—

([ _Ecm _|o[connecTon]]

59
[P &

SEF874Y

¢ MONITOR ¢ NOFAIL D

CMPSsRPM(REF)  1500rpm
COOLAN TEMP/S 20°C

SEF873U

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 N

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.

@ With GST

1) Turn ignition switch “ON".

2) Select "MODE 1" with GST.

3} Verify that engine coolant temperature is fess than 40°C
104°F).
l(f 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.

No Tools

1) Turn ignition switch “ON".

2) Verity that voltage between ECM terminal 59 {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.

PROCEDURE FOR MALFUNCTION B
CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:

Always perform the test at a temperature of —-10°C (14°F) or
higher.

(@ With CONSULT

1} Start engine and warm it up to normal operating temperature.
2) Run engine at idle for at least 2 minutes.

3) Confirm that EGR valve is not lifting.
If the check result is NG, go to trouble diagnoses for “DTC

EC-368

NBECD474502



DTC P1401 EGR TEMPERATURE SENSOR

DTC Confirmation Procedure (Contd)

Lift up the
EGR valve
by hand.

SEF360QY

HE QT

re=m

[_Ecm  lo[connecTon] |
63

@

SEF875U

4)
3)

P0400, P0402 and P1402". (See pages EC-276, 284 and 373.)
Select “DATA MONITOR” mode with CONSULT.

Read “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-371.
If the check result is OK, go to following step.

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

Turn ignition switch “ON”.

Check the output voltage of “THRTL POS SEN" at closed
throttle position and note it.

Start engine.

Maintain the following conditions for at least 5 consecutive
seconds.

MIA

EM

LG

CMPS-RPM (REF): 1,600 - 2,400 rpm FE
B/FUEL SCHDL: 3.0- 4.5 ms
THRTL POS SEN:
X-(X+070)V AT
X = Voltage value measured at step 8
Selector lever: Suitable position TE

Overall Function Check .

Use this procedure to check the overall function of the EGR tem- PO

perature sensor. During this check, a 1st trip DTC might not be

confirmed. A

PROCEDURE FOR MALFUNCTION B N

& Without CONSULT

1) Start engine and warm it up to normal operating temperature. sU

2) Run engine at idle for at least 2 minutes.

3) Coniirm that EGR valve is not lifting. If NG, go to trouble diag- BR
noses for DTC P0400 and P0402 (See pages EC-276 and
284).

4) Check voltage between ECM terminal 63 (EGR temperature ST
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. RS

5) If step 4 is OK, perform trouble diagnoses for “DTC P0400,
P0402 and P1402” (See pages EC-276, 284 and 373). BT

(A
§C
EL
IDX

EC-369

543



DTC P1401 EGR TEMPERATURE SENSOR

Wiring Diagram

Wiring Diagram

NEEC0313

EGR EC-EGR/TS-01
TEMPERATURE
SENSOR
I 1 I I 2 '
I_[ l_J W : Detectable line for DTC
P/IG B ma : Non-detectable line for DTG
F23 M3z
e i ®
P/G B B
Izl =1 [l
EGRTS GND-A ECM SENS TCM
(ECCS GND {TRANSMISSION
CONTROL CONTROL
MODULE) MODULE)

112[3]4]5 _s|7{8]s]io ]
iK1 58 K £ £ 0 B D . R S 2 GIDED
w ay
- =
[FeTeefeaioarcsToeforlioe] 111212121516 17 []15w17m19m21% 332 | 33[3 35 |36 37} 36 29

|Loefrial1ifi2{naf 1415 eg [ 8 | STio] ]2l 314 23]24[2526]27]28]29]30] l40]41]42143]44]45]45] 4748

W2 03] 4] | 105] 166157 1 108
W09 0 | e | 13 (5] 1ré
W7 §1e |1tz | 21]122]i23) 124

59160]61]62(63] 177{78]/8

25 [4]s5]46]47) [64]65]68)]
48]49]5051]52]53]88fal70 71

3R .72 F24

" -

MEC169C

EC-370



DTC P1401 EGR TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NBECO314

1 CHECK POWER SUPPLY

2 CHECK GROUND CIRCUIT

1. Turn ignition switch "QFF”,
2. Disconnect EGR temperature sensor harness connector.

EGR temperature
sensor harness
connector

SEF760U
3. Turn ignition switch “ON”,
4. Check voltage between terminal 1 and ground with CON-
SULT or tester.
Voltage: Approximately 5V

DISCONMECT
_ Las
A&

AR

1. Turn ignition switch “OFF”.

2. Check harness continuity between terminal 2 and engine
ground. .
Continuity should exist.

[Q]

B

= SEF720U
If OK, check harness for short to ground or short fo power.
OK or NG
OK p |GOTO 4.
NG p [GOTO3S.

3 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors F23, M32

e Harness for open or short between ECM and EGR tem-
peralure sensor

# Harness for open or short between TCM (Transmission
cantrol module) and EGR temperature sensor

= SEF728U
OK or NG
OK p |GOTOZ
NG p | Repair harness or connectors.

EC-371

P | Repair open circuit or short to ground
or short to power in harness or con-
nector,

4 CHECK COMPONENT

(EGR temperature sensor)
Refer to "Component Inspection”, EC-372.

OK or NG
OK p |GOTOS.
NG P | Replace EGR temperature sensor.

5 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNCSIS FOR INTERMITTENT
INCIDENT", EC-107.

P [ INSPECTION END

WA

EM

LC

FE

T

PD

su

BR

RS

Efl}

[RA

SG

EL
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DTC P1401 EGR TEMPERATURE SENSOR

Component inspection

SEF643Q)

10,000

1,000
Acceptable range
"I
L %
o] )
X | |||
@ Q)
2 Q
5100 |- 'l,
i 3 Oy
® Yy
@ l'
o ||..
n,..
I..
|'.I|
10 C l...'h
N u...‘.
1 1 ] 1 J
0 50 100 150 200
(32} (122) (212) (302) (392)

Temperature °C (°F)

SEF526Q

Component Inspection

EGR TEMPERATURE SENSOR

Check resistance change and resistance value.
<Reference data>

NBECQ315

NBECD315501

EGR temperatuie °C (°F) Voltage (V) Resistance (MQ)
0(32) 4.81 79-97
50 (122) 282 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

If NG, replace EGR temperature sensor.

EC-372



DTC P1402 EGR FUNCTION (OPEN)

Description
Description
NBEC0475
SYSTEM DESCRIPTION
- NBECGA75501
Sensor Input Signal to ECM ECI:/ilol:nc— Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
EGR con-

Engine coalant temperature sensor

Engine coclant temperature . EGRC-solenoid 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-solencid valve.
When the ECM detects any of the foliowing conditions, current
does not flow through the sclenoid valve. This causes the intake
manifold vacuum to be discharged into the atmosphere. The EGR
valve remains closed.

@l
A
EM

LG

® Low engine coolant temperature
e Engine starting TE
e High-speed engine operation
e Engine idling
e [Excessively high engine coolant temperature PD
e Mass air flow sensor malfunction
EGR and vacuum ___ EGRC-solencid valve AX
EGR valve - =
I \ _ Ignition switch {power supply} |
= L C— SU
r‘/ﬂ“l ‘ : LEGR E:ﬁg;?eh:‘ature sel!or
EGRC-BPT y
valva o _
Collect: rotile
ollector b()dy 8‘1_'—'
SEF317U
RS
BT
A
COMPONENT DESCRIPTION N SC
Exhaust Gas Recirculation (EGR) Valve I
The EGR valve controls the amount of exhaust gas routed to the BL
intake manifold. Vacuum is applied to the EGR valve in response
to EGRC-BPT valve operation. The vacuum controls the movement
of a taper valve connected to the vacuum diaphragm in the EGR IBX
valve.
SEF783K]
EC-373

547



Description (Cont'd)

DTC P1402 EGR FUNCTION (OPEN)

EGRC-solenoid Valve I
IZWiGR The EGRC-solenoid valve responds to signals from the ECM.
Vacuum 4, To intake When the ECM sends an ON (ground) signal, the coil in the sole-
signal air flow 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 .
EGR temperature If the EGR temperature sensor detects EGR flow under the condi-
sensor tion that does not call for EGR, a high-flow malfunction is diag-
nosed.
EGR
lemperature
ECM
SEF073P|
DTC No. Malfunction is detected when ... Check Items {Possible Cause)
P1402 The exhaust gas recirculation (EGR) flow is excessively ¢ EGRC-solenoid valve
0514 high during the specified driving condition. ¢ EGR valve leaking or stuck open
® EGR temperature sensor
e EGRC-BPT valve
= DTC Confirmation Procedure .
MONITOR
b2 o] ¥& NO FAIL NOTE:
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:
e Always perform the test at a temperature of ~10°C (14°F)
or higher.
RECORD I e Engine coolant temperature and EGR temperature must
SEF3ATU be verified in “DATA MONITOR” mode with CONSULT

M EGR SYSTEM P1402l []

OUT OF CONDITION

__________ MONITOR =====z=z=:
CMPS*RPM(REF} Orpm
THRTL POS SEN 0.62V
B/FUEL SCHDL 0.0msec

SEF8951)

before starting DTC WORK SUPPORT test. If it is out of
range below, the test cannot be conducted.

COOLAN TEMP/S: -10 to 40°C (14 to 104°F)

EGR TEMP SEN: Less than 4.8V
If the values are out of the ranges indicated above, park
the vehicle in a cool place and allow the engine tempera-
ture to stabilize. Do not attempt to reduce the engine cool-
ant temperature or EGR temperature with a fan or means
other than ambient air. Doing so may produce an inaccu-
rate diagnostic result.

EC-374



DTC P1402 EGR FUNCTION (OPEN)

DTC Confirmation Procedure (Conf'd)

B EGRSYSTEM P1402 [

MONITOR
CMPS*RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

825rpm
0.60V
3.9msec

SEF896U

B EGR SYSTEM P1acz il []
COMPLETED

SELF-DIAG RESULTS |

SEF8grL

— @ CONNECT
(__Ecm lo|connecTor]| . Ej]
63

oo\

@)

SEF&agsl

— m CONNECT
[[_EcM  |o[connecTor]| . G}l

N

59 63

G
E

_J_l
@ or— |

SEFg98U

© With CONSULT

1)

Turn ignition switch “ON”.

2) Select “EGR SYSTEM P1402" of “EGR SYSTEM” in “DTC
WORK SUPPORT” mode with CONSULT.

3) Touch “START". MA

4) Start engine and let it idle until “TESTING” on CONSULT
screen is turned to “COMPLETED". (It will take 60 seconds or
more.) EM
If “TESTING” is not displayed after 5 minutes, turn ignition
“OFF” and cool the engine coolant temperature to the
range of —10 to 40°C (14 to 104°F). Retry from step 1. LC

5} Make sure that “OK” is displayed after touching “SELF-DIAG

RESULTS". If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-377.

With GST

1) Turn ignition switch “ON" and select “MODE 1” with GST. EE

2} Check that engine coolant temperature is within the range of

-10 to 40°C {14 to 104°F).

3) Check that voltage between ECM terminal 63 (EGR tempera- AT

ture sensor signal) and ground is less than 4.8V.

4) Start engine and let it idle for at least 60 seconds.

5) Stop engine. TF

6) Perform from step 1 to 4.

7) Select “MODE 3" with GST. ED)

= No Tools

1} Turn ignition switch “ON”,

2) Check the following voltages. AX
ECM terminal 59 (engine coolant temperature sensor
signal) and ground: Sy

1.5-44Y
ECM terminal 63 (EGR temperature sensor signal)
and ground: BR
Less than 4.8V
3) Start engine and let it idle for at least 60 seconds. 7
4)  Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON".
o) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with 8§
ECM.
BT
A
8C
EL
IDX

EC-375
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DTC P1402 EGR FUNCTION (OPEN)

Wiring Diagram

Wiring Diagram

NBECG478

IGNITION SWITCH . : - EC_EG RC~| -01
ON or START
|
X FUSE |Referto EL-POWER.
10A |BLOCK
% (/B) . - Detectable line for DTC
m———: Non-detectable iine for DTC

1
[iou]
L
B,"W
B

EGR
TEMPERATURE
SENSOR
oo
PIG B
Bw ED
|_2-| . - B B =——————
é EGRC-
SOLENOID VALVE
@&
E)
LW
4 \ B
o]l
SENS TCM
TRNSMISSION
GND E:ONTROL
LW PIG B MODULE)
|~‘—| |—'—|
[1a3] [63] [23]
EGR EGRTS GND-A  |ECM
(ECCS
CONTROL
MODULE)

prry

il A E1 0 B == [ K FEI
i¥1 73 £ ) 6 A i £ ) R ] R R @ B

101)a2] 0] 4] o5} o] o] g 4|sle
ita] o] e[ tafralnsliief [8] S ic]1i[r2}13]14

17]18]so]20] 2 ]22] [21]323a3] 54 303637 8] 29] ﬁ’
252627 281 20{30] ja0]{41]22]43]aa]45{26] 47]48 HS.

_..
n
[
-~

NE

Rz

1011102 1103 1104 | | 105 108 107 1108
00 [ 1] 112] | 3]s | e
Hrjua [ nerae) | 12e] 122 125 124

O

EC-376

Refer to last page (Foldout page).

ol 2
@ M

MEC157C



DTC P1402 EGR FUNCTION (OPEN)

Diagnostic Procedure

Diagnostic Procedure

NBECG479

1 CHECK VACUUM HOSE

2 CHECK COMPONENT

1. Turn ignition switch "OFF".
2. Check vacuum hose for clogging, cracks or improper con-
nection. Refer to “Vacuum Hose Drawing®, EC-18.

-
Split

@ With CONSULT

{(EGRC-solenoid valve)

1. Turn ignition switch “ON".

2. Perform "EGRC SOL/V CIRCUIT” in “FUNCTION TEST"
mode with CONSULT.

WeGRC sowv CIRCUITE
DOES THE SOLENCID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

[ ~nea J[NG ][ YES |

MEF957D

(B) With CONSULT

2. Turn EGRC-solenoid valve “"ON” and “OFF” in “AGTIVE

Clegging
==
| Dﬁ% Improper connection
SEF109L
OK or NG

OK (with p |GOTOZ

CONSULT)

OK {without p |GOTO3.

CONSULT)

NG p | Repair or replace vacuum hose.

{EGRC-solenoid valve)
1. Turn ignition switch “ON".

TEST" mode with CONSULT and check operating sound.

HacTnveTESTE [

EGRC SOV ON
(EGR) FLOW
z===zz7=== MONITOR zzzzzo===-

CMPSsRPM(REF) Orpm

IIYI (CN/OFF][ OFF |

SEF788U
OK or NG
OK p |GOTO 4.
NG P | Repair or replace EGRC-solenoid
valve or repair circuit.
EC-377

@l

VA

E

LC

FE

AT

T

PD

U

BIR

ST

B

BT

HA
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DTC P1402 EGR FUNCTION (OPEN)

Diagnostic Procedure (Cont'd)

3 CHECK COMPONENT

5 CHECK GOMPONENT

Without CONSULT

(EGRC-solenoid valve)

1. Disconnect ECM harness connector.

2. Turn ignition switch “ON",

3. Connect a suitable jumper wire between ECM terminal 103
and engine ground.

m DISCONNECT
[ _looveco] |5 5 o
103

G =5

- SEF354V
4. Check operating sound of EGRC-solenoid valve when dis-
connecting and connecting the jumper wire.

(EGR valve)

Refer to “Compoenent Inspection”, EC-378.
OK or NG

OK P [GOTOG.

NG P | Replace EGR valve,

6 CHECK COMPONENT

(EGRC-BPT valve)
Refer to “Component Inspection”, EC-379.

OK or NG
oK  |GOTO7.
NG » | Replace EGRC-BPT valve.

OK or NG 7 CHECK COMPONENT
oK p» |GOTO4. (EGR tamperature sensor)
NG > | Repair or replace EGRG-solenoid Refer to "Component Inspection”, EC-372.
valve or repair circuit. OK or NG
OK p» 1GOTOS.
4 CHECK COMPONENT NG P | Replace EGR temperature sensor.

{EGRC-solenoid valve)
Refer to “Component Inspection”, EC-365.

8 CHECK INTERMITTENT INCIDENT

OK or NG
0K » |GoTOS.
NG » | Replace EGRC-solenoid valve,

Refer to "“TROUBLE DIAGNQSIS FOR INTERMITTENT

INCIDENT", EC-107.

EGR valve

MEF137D

P [ INSPECTION END

Component Inspection

EGR VALVE
Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.
If NG, replace EGR valve.

EC-378




DTC P1402 EGR FUNCTION (OPEN)

Compoenent Inspection (Cont'd)

EGRC-BPT VALVE '
NBECO480504
1. Plug one of two ports of EGRC-BPT valve. ,
2. Vacuum from the other port and check for leakage while apply- @
S N ing a pressure above 0.981 kPa (100 mmH,0, 3.94 inH,0)
\\ Piug from under EGRC-BPT valve, WA

3. |If aleakage is noted, replace the valve.

M

f Apply pressure

SEF083P LG

FEE

AT
TE
PD
AX
su
BR

8T
RS
BT

A

EC-379
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

On Board Diagnosis Logic

On Board Diagnosis Logic N

NOTE:
If both DTC P1440 and P1448 are displayed, perform trouble diagnosis for “DTC P1448” first. (See

EC-404.)

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-

fster purge volume control solenoid valve.

EVAP sesvice port
EVAP conirol system pressure sensor. m
Vacuum cut valve bypass valveE Q/
Fuel tank \iuu\m EVAP EVAFP canister

cut valve |canister purge volume

EVAP canister control solenoid valve
vent control \$
valve SEF918U

DTC 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 control solenaid
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 contro!
system pressure sensor

Loose or disconnected rubber tube

EVAF canister vent control valve and the circuit
EVAP canister purge volume control 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

O-ring of EVAP canister vent control valve is
missing or damaged.

e Water separator

o EVAP canister is saturated with water.

P1440 & EVAP control system has a leak.
0213 ¢ EVAP control system does not operate properly.

CAUTION:
e Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the MIL

may come on.
¢ |f the fuel filler cap is not tightened properly, the MIL may come on.
¢ Use only a genuine rubber tube as a replacement.

EC-380



DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

DTC Confirmation Procedure

SEF987U

B EVAP SML LEAK P1440l []

1)PERFORM TEST AT A
LOCATION OF 5-30C
(41-86F)

2)STOP ENGINE AND TURN
IGN SW ON.

3)CLAMP EVAP HOSE
TIGHTLY. SEE SERVIGE
MANUAL FOR LOCATION.

4)TOUCH START.

EXIT || START |

SEF294U

M EVAP SML LEAK P1440 il D

ko QK k*kFkk*

END [ PRINT |

SEF295U

DTC Confirmation Procedur'e —

NOTE: @l
e If both DTC P1440 and P1448 are displayed, perform

trouble diagnosis for “DTC P1448” first. (See EC-404.)
e |i “DTC Confirmation Procedure” has been previously A
conducted, always turn ignition switch “OFF” and wait at least

5 seconds before conducting the next test.
E(]

LG

{ With CONSULT
CAUTION:
e Never use compressed air or high pressure pump.
Otherwise, EVAP system may be damaged.
e Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pressure [Fg
in EVAP system.
NOTE:
e Always remove EVAP service port adapter from EVAP service AT
port when applying air up to 0.69 to 1.38 kPa (5.14 to 10.34
“mmHg, 0.202 to 0.407 inHQ).
e During the test, clamp the EVAP hose tightly as shown at left.
1) Turn ignition switch “ON".
2) Select “EVAP SML LEAK P1440” of “EVAPORATIVE 8YS- pp
TEM” in “DTC WORK SUPPQORT” mode with CONSULT.
Follow the instruction displayed.

3) Make sure that “OK” is displayed. A
If “NG” is displayed, refer to “Diagnostic Procedure”, EC-382.

With GST

NOTE: U

e Be sure to read the explanation of “Driving Pattern” on EC-49
before driving vehicle. BR

e [t is better that fuel level is low.

1) Start engine.

2) Drive vehicle according to “Driving Pattern”, EC-49. ST

3) Stop vehicle.

4) Select "MODE 1” with GST. BS

e |f 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. BT
6) Start engine.
It is not necessary to cool engine down before driving. A

7) Drive vehicle again according to the “Driving Pattern”, EC-49.
8} Stop vehicle.

9) Select “MODE 3” with GST. SC
e If P0440 is displayed on the screen, go to “Diagnostic
Procedure”, EC-294. &L

e If P1440 is displayed on the screen, go to “Diagnostic Proce-
dure” for “DTC P1440", EC-382.

e If P1447 is displayed on the screen, go to “Diagnostic Proce- gy
dure” for “DTC P1447", EC-401.

e | P0440, P1440 and P1447 are not displayed on the screen,
go to the following step.

10) Select “MODE 1" with GST.

@ If SRT of EVAP system is set, the result will be OK.
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

DTC Confirmation Procedure (Cont'd)

e |f SRT of EVAP system is not set, go to step 6.

@ No Tools

NOTE:

e Be sure to read the exptanation of “Driving Pattern” on EC-49
before driving vehicle.

o [t 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) Perform the step 1 to 4 again.

6) Turn ignition switch “ON" and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM.

Diagnostic Procedure

NBECO483

1 CHECK FUEL FILLER CAP 2 CHECK COMPONENT

1. Turn ignition switch “OFF”, {Fuel tank vacuum relief valve)

2. Check for genuine fuel filler cap design. Refer to “Evaporative Emission System”, EC-24.
OK or NG

NG P | Replace fuel filler cap with a genuine
SEFg15U

3. Check for air releasing sound while opening the fuel filler
cap.

4. Make sure there are no foreign objects around the fuel filler
cap so that the cap can close properly.

OK or NG

CK p |GOTOZ2

NG (Step 2) P | Replace with a genuine fuel filler cap.

NG (Step 3} p | Retighten until the ratching sound is
heard.

NG (Step 4} p | Remove fuel filler cap, then clean cap
and fuel filler neck threads using air
blower.

556 EC-382



DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd}

3 INSTALL THE PRESSURE PUMP

4 CHECK FOR EVAP LEAK

To locate EVAP leak, install EVAP service port adapter and
pressure pump to EVAP service port.

) BN \“"

EVAP service support c

-
S N
N "“

=% Relay box
3

&
VY SEF907U

e

EVAP service port adapter

service
port

Pressure
pump
SEF916U

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

Models with p |[GOTO 4.
CONSULT

Meodels with- p 1GOTOS.
out CONSULT

A) With CONSULT

1. Turn ignition switch “ON".

2. Select “EVAP SYSTEM CLOSE” of “WORK SUPPORT"
mode with CONSULT.

3. Touch "START” and apply pressure to the EVAP line until
the pressure indicator reaches the middle of the bar graph.

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.

B evar system cLosel L]
APPLY PRESSURE TO
SERVICE PORT TO RANGE
BELOW.
DO NOT EXCEED 0.6psi.

.

0.2 0.4
] END |
SEF917U

4. Remove EVAP service port adapter and pressure pump.
5. Using EVAP leak detector, locate the EVAP leak. Refer to
the instruction manual for more details about the leak

detector.
Refer to “Evaporative Emission Line Drawing”, EC-24.

Leak detector

SEF200U
OK or NG
OK p |[GOTOS.
NG p= | Repair or replace.

EC-383
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure {Cont’d)

5 CHECK FOR EVAP LEAK

6 CHECK COMPONENT

() without CONSULT

1. Turn ignition switch “OFF",

2. Apply 12 volis DC to EVAP canister vent control valve. The
valve will close. {Continue to apply 12 volts until the end of

test.)

EVAP
canister

EVAP canisler
Battery vent control valve SEF598U
3. Apply 12 volts DC to vacuum cut valve bypass valve. The
valve will open. (Continue to apply 12V until the end of
test.)

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}.

* 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. Lising EVAP leak detector, locate the EVAP leak. Refer to
the instruction manual for more details about the leak
detector. Refer to “Evaporative Emission Line Drawing”,
EC-24.

Leak detector

{Water separator)
Refer to “Component Inspecticn”, EC-398.

OK or NG
OK p |[GOTO7.
NG p | Replace water separatar.

7 CHECK COMPONENT AND CIRCUIT

{EVAP canister vent control valve and O-ring)
Refer to “DTC Confirmation Procedure”, EC-305.

/

!:s« (5=
— ‘%‘/ _\

- EVAP canister vent

control valve A
\\ \ \/// V\ SEF143S

OK or NG
QK p |GOTO 8.
NG P | Repair or replace EVAP canister vent
control valve and O-ring or harness/
connector.

8 CHECK IF EVAP CANISTER SATURATED
WITH WATER

1. Remove EVAP canister with EVAP canister vent control

valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

EVAP canister

i

Water\‘ vent control valve SEF596U
Yes or No
Yes p [GOTOG.
No (With > |GOTO T

CONSULT}

SEF200U
OK or NG
CK » (GOTOS.
NG p | Repair or replace.

No (Without > [GOTO 12,
CONSULT)

EC-384




DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont’d)

9 CHECK EVAP CANISTER

12 CHECK COMPONENT

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 {With p GO TO 11.
CONSULT)
OK (Without p GO TO 12,
CONSULT) '
NG p | GO TO 106,

' Without CONSULT

{EVAP canister purge volume control solenoid valve}

1. Start engine and warm it up to normai operating tempera-
ture.

2. Stop engine.

3. Disconnect vacuum hose to EVAP canister purge volume
control solenoid vatlve at EVAP service port.

4. Start engine and let it idle for at least 80 seconds.

8. Check vacuum hose for vacuum when revving engine up to
2,000 rpm.
Vacuum should exist.

10 DETECT MALFUNCTIONING PART

Check the following.

& [CVAP canister for damage

® EVAP hose between EVAP canister and water separator for
clogging or poor connection

OK or NG
OK p (GO TO15.
NG p [GOTO13.

13 |CHECK VACUUM HOSE

P | Repair hose or replace EVAP canister.

Check vacuum hoses for clogging or disconnection. Refer to
“Vacuurm Hose Drawing”, EC-18.

Ll CHECK COMPONENT

(B with CONSULT

(EVAP canister purge voiume control solenoid valve)

1. Disconnect vacuum hose to EVAP canister purge volume
control solenoid valve at EVAP service port.

2. Start engine.

3. Perfarm “PURG VOL CONT/V in "ACTIVE TEST” mode.

WACTVETESTE [

PURG VCL CONT/V 0.0%
=====zz=== MONITOR =z===z===-==

CMPS=RPM(REF) 2187rpm

FR O2 MNTR-B2 LEAN

FR 02 MNTR-B1 LEAN

A/F ALPHA-B2 91%

A/F ALPHA-B1 90%

THRTL PQOS SEN 0.64V

[Qull UP_|[ DWN J[ad]
SEFa08U

4. Touch “Qu" on CONSULT screen to increase “PURG VOL
CONT/N" opening t¢ 100.0%
5. Check vacuum hose for vacuum when revving engine up to

OK or NG
oK > GO TO 14
NG p | Repair or reconnect the hose.

14 |CHECK COMPONENT

(EVAP canister purge volume control solenoid valve)
Refer to “Component Inspection”, EC-393.

OK or NG
OK p | GO TO 15.
NG p | Replace EVAP canister purge volume
control solenoid valve.

15 | CHECK COMPONENT

2,000 rpm.
Vacuum should exist.
OK or NG
OK p GO TO 15
NG » GO TO 13,

(Absolute pressure sensor)
Reter to “Component Inspection”, EC-131.

Absolute pressure
sensor harness/
connector
Mass air flow sensor

SEF748U

OK or NG

OK » |GOTO 16.

NG P | Replace absolute pressure sensor.

EC-385
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL

LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd)

16

CHECK COMPONENT AND CIRCUIT

19 CHECK EVAP PURGE LINE

{(MAP/BARO switch solenoid valve)
Refer to “Component Inspection”, EC-347,

Check EVAP purge line (pipe, rubber tube, fuel tank and
EVAP canister) for cracks or improper connection.
Refer to “Evaporative Emission System”, EC-24,

{Tank fuel temperature sensor)
Refer to “Component Inspection”, EC-254.

Rear seat access
o

OK or NG
oK p | GO TO 20. _
NG P | Repair or reconnect the hose.
20 CLEAN EVAP PURGE LINE
s Clean EVAP purge line (pipe and rubber tube) using air
o Mass air flow sensor blower.
SEF756U
OK orNG p GO TO 21,
OK p | GO TO 17.
valve.
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107.
17 CHECK COMPONENT

P |INSPECTION END

Fuel tank gauge unit
harness connector

SEF751U
OK or NG
OK p GO TO 18.
NG P | Replace tank fuel temperature sensor.
18 CHECK COMPONENT

(EVAP control system pressure sensor)
Refer to "Component Inspection”, EG-317.

OK or NG
CK p |GOTO 19.
NG p | Replace EVAP control system pres-

Sure sensor.

EC-386




DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Description
Description
NBECGIZ2E
SYSTEM DESCRIPTION i
. ECM
- Actuator
Sensor Input Signal to ECM function ctual
Camshalft 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 E VAP can- EVAP canister purge volume
ister purge :
control solenocid valve
Throttle position switch Closed throttle position flow control
Density of oxygen in exhaust gas
Front heated oxygen sensors {Mixture ratio feedback signal}
Tank fuel temperature sensor Fuel temperature in fuel tank
Vehicle speed sensor Vehicle speed

IZTIIT

Ftrrrs

SEF337U

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 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 various engine conditions. When the engine is operating, the
flow rate of fuel vapor from the EVAP canister is regulated as the
air fiow changes.

COMPONENT DESCRIPTION R
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 control solenoid valve
is moved by ON/OFF pulses from the ECM. The longer the ON
pulse, the greater the amount of fuel vapor that will flow through the
valve.

CONSULT Reference Value in Data Monitor
Mode

NBEC0326

MONITOR ITEM

CONDITION SPECIFICATION

PURG VOL C/V

No-load

Engine: After warming up
Air conditioner switch “OFF”
Shift lever: “N”

Idle {(Vehicle stopped) 0%

2,000 rpm

EC-387
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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 (ECCS ground).

TER- | \wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
[Engine is running]
[Ignition switch “OFF”] 0-15v
¢ For a few seconds aiter turning ignition switch )
ECCS relay (Self-shut- “OFE"
4 /B offy
[Ignition switch “OFF”]
o A few seconds passed after turning ignition switch (B}/-:Tl'ﬂ:\%/Y) VOLTAGE
“QFF”

BATTERY VOLTAGE

(11 - 14V)
(v
aof -
[Engine is running] a0l
* |dle speed
S0 me.
EVAP canister purge SEF994U
5 LG/B  |volume control sole-
noid valve BATTERY VOLTAGE
(11 - 14V)
M
40 —
[Engine is running] 20f -
& [Engine speed is 2,000 rpm olt
SEF995U
67 !B/W ‘
. BATTERY VOLTAGE
Power supply for ECM | [ignition switch “ON”
72 B pPply ifg 1 (11 - 14V)
Engine is running] BATTERY VOLTAGE
17 |B [
W Current return e (dle speed (11 - 14V}
On Board Diagnosis Logic
NBEC0328
DTC Ne. Malunction is detected when ... Check ltems (Possible Cause}
P1444 The canister purge flow is detected during the specified ® EVAP control system pressure sensor
0214 driving conditions, even when EVAP canister purge volume | e EVAP canister purge volume control solenoid
control solenaid valve is completely closed. valve (The valve is stuck open.)

EVAP canister vent control valve

EVAP canister

Hoses

(Hoses are connected incorrectly or clogged.)
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DTC P1444 EVAPORATWE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

DTC Confirmation Procedure

DTC Confirmatioh Procedure N

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test. MA
TESTING CONDITION:

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.
—zzzm===== MONITOR ========= 3} Turn ignition switch “ON".
?ﬂﬁ?{'ﬁ%"é‘gﬁﬁ’ Orzg:fm 4) Select “PURG VOL C/V P1444" of “EVAPORATIVE SYSTEM” FE
BIFUEL SCHDIL 2 Omsec in *DTC WORK SUPPORT” made with CONSULT.
5) Touch “START”. AT

6) Start engine and let it idle until “TESTING” on CONSULT
changes to “COMPLETED". (It will take for at least 2 seconds.)
If “TESTING” is not displayed after 5 minutes, retry from TS

SEFS00U step 2.
7) Make sure that “OK” is displayed after touching “SELF-DIAG
M PURG VOL CNA P1444 B[] RESULTS”. If “NG" is displayed, refer to “Diagnostic Pp
Procedure”, EC-391.
---------- MONITOR ===z==zzz: With GST _
" CMPS*RPM(REF) “Zeorpm 1) Start engine and warm it up to normal operating temperature. AX
THRTL POS SEN 0.46V it doh YOEE an :
BIFUEL SCHDL A 2} Turn rgmtllon switch _O_FF and wait at least 5 seconds.
3) Start engine and let it idle for at least 2 seconds. S
4) Select “MODE 7" with GST.
No Tools e
SEFS01L 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 2 seconds. &
W PURG Z(;L onw Prass L] 4) Turn ignition switch “OFF” and wait at least 5 seconds.
COMPLETED 5) Turn ignition switch “ON" and perform “Diagnostic Test Mode
Il (Self-diagnostic resultsy” with ECM. RS
SELF-DIAG RESULTS HA
SEFS02U
S
EL
184

EC-389 563



DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Wiring Diagram

Wiring Diagram

NEECD330

BATTERY EC" PG C/V‘O 1

75A Refer to EL-POWER.
R : Detectable line for DTG
an et - Non-detectable ling for DTC

B/W

W/R W/R
[El [xall (]
é é;” 6|] ECCS [iv]
RELAY
i 9
e

=

L/B Bﬁ\n‘
W
o= 2 levap canisTer
PURGE VOLUME
I (‘?IEEV-I-I?OL SOLENOID
L/B B/W B/W
1
Tt 2 T~ L
@ LG/B
LIB B/IW B/W
LB B/W B/W LG/B
P @32
GoNEY ] e
L/B BaN BMW LG/B
-
@ —
|}
.ﬂ
|
L/B LB B/W BMW LGB
[l 7l [F L =]
SSOFF ECMP ECMP CRTN EVAP |ECM
ECCS
'E:ONTFIOL
MODULE)
&
Refar to last page (Foldout pags).
2] CDHNGD]

-

B[4 [5 . —He[7]8]9]10 5[7 AT [
11]12]13[14 51sj1ﬂ1sl192021222324@ 3]s @EE

3 44]45]46]47, 65 66]
az) [+8[49]50[51 [sa[sa]eafes]7o] 1]
54[ss]56[57]se[7a[74F75] 76

8| Teoleols[6ce3] [r7]78l79]

101 | 102|103 | 104 | 105 106|407 | 108
10910 02| | d[1dqi5 |16
fnr|naiiefien] 1212123 |14

o

R

MEGC341C
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NEECO33T

1 CHECK POWER SUPPLY

3 CHECK OUTPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect EVAP canister purge volume control solenoid
valve harness connector.

EVAP canister
\:purge volume
control solencid™
valve harness
connector

ﬁ\

SEF879U

[NFRL

3. Turn ignition switch “ON".
4. Check voltage between terminal 2 and engine ground with
CONSULT or tester.
Voltage: Battery voltage

)

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 5 and ter-
minal 1.
Continuity should exist.

=Y — Ny
MY [ ecm  JofconnecTor]l = | £

5 DISCONNECT

DISCONNECT

(2]

i SEF881U
If OK, check harness for short to ground and short to
power.
OK or NG
OK : p |GOTOS.
NG p (GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the foliowing.

¢ Harness connectors F28, F112

® Harness for open or short between EVAP canister purge
volume control solenoid valve and ECM

SEF880U
OK or NG
OK » |coT03.
NG » |GoTO2.

2 DETECT MALFUNCTIONING PART

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

Check the following.

& Harness connectors E1, M1

® Harness connectors M32, F23

® Harness connectors F28, F112

® Harness for open or short between EVAP canister purge
volume control solencid valve and ECCS relay

Harness for open or short between EVAP canister purge
volume control solenpid vaive and ECM

5 CHECK COMPONENT

(EVAP control system pressure sensor)
Refer to “Component Inspection”, EC-317.

P | Repair harness or connectors.

OK or NG
OK p [GOTOG.
NG p | Replace EVAP control system pres-
Sure sensor.

EC-391

6 CHECK COMPONENT

{EVAP canister purge volume coniral sclencid valve}
Refer to “Component Inspection”, EC-393.

OK or NG
OK » |GOTO7.
NG » | Replace EVAP canister purge volume
control solenoid valve.
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
' - CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd}

7 CHECK COMPONENT

10 CHECK EVAP CANISTER

(EVAP canister vent control valve)
Refer to "Component Inspection”, EC-398.

Weigh the EVAP canister with the EVAP canister vent control

valve attached.
The welght should be less than 1.8 kg (4.0 Ib).

OK or NG
QK or NG
OK p GO TO 8.
OK » | GO TO i2.
NG p | Replace EVAP canister vent control
valve, NG p GO TO 11,
8 CHECK RUBBER TUBE 11 DETECT MALFUNCTIONING PART

Check for obstructed water separator and rubber tube con-
nected to EVAP canister vent control vaive and clean the rub-
ber tube using air blower. For water separator, refer to
EC-398.

Check the following.

& EVAP canister for damage

® EVAP hose between EVAP canister and water separater for
clogging or poor connection

OK or NG
OK » |GOTOO. p | Repair hose or replacé EVAP canister.
NG P | Clean, repair or replace rubber tube
Andior water separator. 12 |CHECK INTERMITTENT INCIDENT

9 CHECK IF EVAP CANISTER SATURATED
WITH WATER

1. Remove EVAP canister with EVAP canister vent control
valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

b%

& EVAP canister

Refer to “TROUBLE DIAGNQSIS FOR INTERMITTENT
INCIDENT", EG-107.

p [ INSPECTIGN END

Water
t trol val
¢ vent control valve SEF598U
Yes or No
Yes » | GO TO 10.
No p | GOTO 2.
EC-392




DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME

CONTROL SOLENOID VALVE

Component Inspection

B ACcTivETEST B

CMPS*RPM(REF) 787rpm
FR 02 MNTR-B2 RICH
FR 02 MNTR-B1 RICH

PURG VOL CONT/V 0.0%
zzzz====== MONITOR zz=====

[

Component Inspection

NBECO332

EVAP CANISTER PURGE VOLUME CONTROL

SOLENOQID VALVE
@) With CONSULT
1. Start engine.

NBECO332501

2. Perform “PURG VOL CONT/" in “ACTIVE TEST” mode with

i,/E ﬁtﬁ:ﬁ;gf :gg:;: CONSULT. Check that engine speed varies according to the
THRTL POS SEN 0.44V valve opening.
If OK, inspection end. If NG, go to following step.
lQu” Up ”—DWN “Qd, 3. Check airp assage continuit ° o
SEF882U) ‘ p g Y.
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.
. 0 Without CONSULT
Check air passage continuity.
@ SEFs60U i Air passage continuity
Condition between A and B
12V direct current supply between ter- Y
) es
minals
No

SEF661U

No supply

If NG, replace solenoid valve.

EC-393

@l

A
[ERY
LG

FE

AT

Il

PD

567



DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Component Description

VALVE (CLOSE)

Atmaospheric pressure

Cail Terminal
side K

Plunger Spring
SEF378Q)

vent control valve

\ﬁj cm EVAP canister
\ —L

Rear right tire
N SEF484R

Component Description

The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenoid valve responds to signals from the ECM. When the
ECM sends an ON signal, the coil in the solencid 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 controi system components. '
This soienoid valve is used only for dlagn03|s 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
. . NBEG0485
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
VENT CONT/V & [gnition switch: ON OFF
ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and 32 (ECCS ground)
TER- 1 wire
MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
EVAP canister vent control i . R BATTERY VOLTAGE
108 |G/R valve [Ignition switch “ON"] (11 - 14V)
On Board Diagnosis Logic
NBECO457
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1446 ¢ EVAP canister vent control valve remains closed under | « EVAP canister vent control valve
0215 specified driving conditions. ® EVAP contro! system pressure sensor and the
circuit
e Biocked rubber tube to EVAP canister vent con-
tral valve
® Water separator
o EVAP canister is saturated with water.

568
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DTG P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

DTC Confirmation Procedure

1¢ MONITOR

CMPS*RPM(REF)
COOLAN TEMP/S
VHCL SPEED SE
THRTL POS SEN
B/FUEL SCHDL

Yr NO FAIL I:l

1800rpm
20°C
80kmv/h
0.88v
24msec

SEF403V

DTC Confirmation Procedure

NBEC0458

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)

Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine.

4) 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 reveal soon.

& 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.

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

[l (Seli-diagnostic results)” with ECM.

EC-395
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

Wiring Diagram

Wiring Diagram

NBECO459
IGNITION SWITCH - NT/V-01
ON or START EC VE N

| 4
! FUSE |Referto EL-POWER.

10A |BLOCK

(8 M : Detectabie line for DTG

—  Non-detectabie line for DTC

| 2
EVAP CANISTER
g VENT CONTROL
]

VALVE
GR
L__I
i D)
)
el ]
@
2D
G/R
|1oal| .
CDCV ECM
(ECCS
CONTROL
MODULE}
Refer to last page (Foldeut page).
A LD
1[2]3[4[5FA6]7[afa]0 IR
11|12I13|14|15!15I17l1a \5|6]7[&

=~

101102108 | 104] J105] 106107 | 108
o ue| J1af ndjisqns
Hwrjnapng|ae| gretf 22|14

2% 44[45]46(47

2 G b [ @HVS

54s6]56]57 56 73[74l7s] 76
8| “Falsoloeelsa] sl L0 || &Y

B

MEC158C
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE) ,

Diagnostic Procedure

Diagnostic Procedure

NBEC0450

1

CHECK RUBBER TUBE

4 CHECK EVAP CANISTER

1. Turn ignition switch "OFF”.

2. Check obstructed water separator and rubber tube con-
nected to EVAP canister vent control valve.

3. Clean the rubber tube using air blower. For water -
separator, refer to EC-398.

[l
———

AT s
— EVAP canister

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 > |GOTOS.
NG » |GoTOS.

5 DETECT MALFUNCTIONING PART

Check the following.

o EVAP canister for damage

# EVAP hose between EVAP canister and water separator for
clogging or poor connection

P | Repair hose or replace EVAP canister.

6 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR HOSE

SEF872T
OK or NG
OK » |GOTOZ
NG | Clean, repair or replace rubber tube
and/or water separator.
2 CHECK COMPONENT

Check disconnection or improper connecticn of hose con-
nected to EVAP control system pressure sensor.

{(EVAP canister vent control valve and O-ring}
Refer to “Component Inspection”, EC-398.

OK or NG
OK » [GOTO7.
NG p | Repair it.

7 CHECK CONNECTOR

OK or NG
OK p | GO TO 3.
NG p | Replace EVAP canister vent control
valve and O-ring.
3 CHECK IF EVAP CANISTER SATURATED

WITH WATER

1. Remove EVAP canister with EVAP canister vent control
valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

EVAP canister

)

1. Disconnect EVAP controt systern pressure sensor harness
conhector.

——

3
/ EVAP control system

pressure sensor

2. Check connectors for water.,
Water should not exist.

OK or NG
OK p» |GOTOS.
NG p [ Replace EVAP control system pres-
sure Sensor.

Water
¢ vent control valve
SEF596U
OK or NG
OK p (GO TOA4.
NG p |GOTOG.

EC-397
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

Diagnostic Procedure (Gont'd)

8 CHECK COMPONENT AND CGIRCUIT 9

CHECK INTERMITTENT INCIDENT

{EVAP control system pressure sensor)

Refer to “DTC Confirmation Procedure” for DTG P0450,

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107.

P | INSPECTICN END

BacTveTESTH [

VENT CONTROLY QFF

—==z===; MONITOR =====z==:
CMPS<RPM{REF} Crpm
FR O2 MNTR-B1 RICH
AlF ALFHA-B1 100%
THRTL FOS SEN 0.52V

[_on [lonorF I

SEF393V|

EC-312.
OK or NG
OK p [GOTOO.
NG p | Replace EVAP comirol system pres-
sure sensor.
comcr O-ring ¢73

Component Inspection
EVAP CANISTER VENT CONTROL VALVE

Check air passage continuity.

@ With CONSULT

Perform “VENT CONTROL/V" in “ACTIVE TEST” mode.

Condition Air passage continuity
VENT CONTROL/V between A and B
ON No
OFF Yes

o e 0

< 5.1 - 6.3 N-m
(0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)

SEFQE9S

* (@ Bottom hole (To atmosphere)
(B : Emergency tube (From EVAP canister)

©): Inlet port {To member) SEF829T

#® Without CONSULT

Condition

Air passage continuity
between A and B

12V direct current supply between ter- No

minais 1 and 2

No supply

Yes

If NG, 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

1. Check visually for insect nests in the water separator air inlet.

2. Check visually for cracks or flaws in the appearance.

3. Check visually for cracks or flaws in the hose.

4, Check that A and C are not ¢logged by blowing air into B with
A, and then C plugged.

5. In case of NG in items 2 - 4, replace the parts.

NOTE:

& Do not disassemble water separator.

EC-398

NBECG491

NBEG0491501

NBECO491502



DTC.P1447 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PURGE FLOW MONITORING

Systerm Description

NOTE:

System Description

NEECO333

'f both DTC P0510 and P1447 are displayed, perform trouble diagnosis for “DTC P0510” first. (See

EC-329.)

EVAP service port
EVAP conirol system pressure sensor. m
Vacuum cut valve bypass valvel: /

Fuel tank \h EVAP
cul valve |canister
EVAP canister
vent control \($
valve

EVAFP canister
purge volume
control solenoid valve

SEF918U

In this evaporative emission (EVAP) control system, purge flow occurs during non-closed throtile conditions.
Purge volume is related to air intake volume. Under normal purge conditions {(non-closed throttle), the EVAP
canister purge volume control solenoid valve is open. Purge flow exposes the EVAP control system pressure
sensor to intake manifold vacuum.

On Board Diagnosis Logic

NBEC(0334

Under normal conditions (non-closed throttle}, sensor output voltage indicates if pressure drop and purge flow
are adequate. If not, a fault is determined.

DTC No.

Malfuniction is detected when ...

Check Items (Possible Cause)

P1447
0111

o EVAP control system does not operate properly.
o EVAP control system has a leak between intake mani-
fold and EVAP confrel system pressure sensor.

e EVAP canister purge volume controf solenoid
valve stuck closed

& EVAP control system pressure sensor and the
circuit

» Loose, disconnected or improper connection of

rubber tube

Blocked rubber tube

Btocked or bent rubber tube to MAP/BARO

switch solenoid valve

Cracked EVAP canister

Closed throitle position switch

Blocked purge port

EVAP canister vent control valve

L 2 BE NN ]

EC-399
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DTC P1447 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PURGE FLOW MONITORING

DTC Confirmation Procedure

z=zzzzzz=z MONITOR z=z==zz====
THRTL POS SEN .46V

B PURG FLOW P1447 R [
OUT OF CONDITION

CMPS«RPM(REF) 770rpm

B/FUEL SCHDL 2.1msec

SEF803U

TESTING
========== MONITOR zzzz==z==:-
CMPS*RPM(REF) 1725rpm
THRTL POS SEN C.B8v
B/FUEL SCHDL 3.8msec

B PURG FLOW P1447R [ ]

SEF904U

B PURG FLOW P1447 0 [ ]
COMPLETED

SELF-DIAG RESULTS

SEF905U

m CONNECT
A€

Tl )
ll _ ECM || CONNECTOR]| @@‘
ﬂcfcs\H

(2 S

SEF906U

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) Siart engine and let it idle for at least 70 seconds.

4) Select “PURG FLOW P1447" of “EVAPORATIVE SYSTEM” in
“DTC CONFIRMATION” mode with CONSULT.

5) Touch “START".

If “COMPLETED"” is displayed, go to step 7.

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 will
take at least 35 seconds.)

Selector lever: Suitable position

Vehicle speed: 32 - 100 km/h {20 - 62 MPH)

CMPS-RPM (REF): 500 - 3,400 rpm

Engine coolant temperature: 70 - 100°C (158 - 212°F)
if “TESTING” is not changed for a long time, retry from
step 2.

7) Make sure that “OK" is displayed after touching “SELF-DIAG
RESULTS". W “NG” is displayed, refer to “Diagnostic
Procedure”, EC-401.

NBECD3IS

Overall Function Check ocoons
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.
2) Start engine and warm it up to normal operating temperature.
3) Turn ignition switch “OFF”, wait at least 5 seconds.
4) Start engine and wait at least 70 seconds.
5) Set voltmeter probes to ECM terminals 62 (EVAP control sys-
tem pressure sensor signai) and ground.
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: ON
Rear window defogger switch: ON
Engine speed: Approx. 3,000 rpm
Gear position:

EC-400



DTC P1447 EVAPORATIVE EMISSION (EVAP)

CONTROL SYSTEM PURGE FLOW MONITORING

Overall Function Check {Contd)}

Any position other than “P”, “N” or “R”

Verify that EVAP control system pressure sensor value stays
0.1V less than the value at idie speed (measured at step 6) for €l

at least 1 second.

Diagnostic Procedure

1 CHECK EVAP CANISTER

2 CHECK PURGE FLOW

1. Turn ignition switch “OFF”.
2. Check EVAP canister for cracks.

@ With CONSULT
1. Disconnect vacuum hose connected to EVAP canister
purge volume control solenpid valve at EVAP service port

OK or NG and install vacuum gauge.
OK {(With p |GOTO2. &
CONSULT) ) N ‘i’
N EVAF service support (/.7 ~
OK (Withost ~ p» |GOTO 3. \ &)
GONSULT) '
NG B | Replace EVAP canister. N N /?‘§ \ %
s )
8 —~= e \ 1
(< Relay box
3
5 P

VW s
EF907U
2. Start engine and let it idle.
3. Select “PURG VOL CONT/V” in "ACTIVE TEST” mode with
CONSULT.

macmveTtesTH [
PURG VOL CONTV  0.0%

=z=zz====== MONITOR ===zzzzczz=:
CMP3«RPM(REF) 2187rpm
FR 02 MNTRH-B2 LEAN
FR 02 MNTR-B1 LEAN
A/F ALPHA-B2 91%
A/F AL PHA-B1 0%
THRTL POS SEN 0.64Vv

[Qull UP_|[ DWN ]lQd|

SEF908U
4. Rev engine up to 2,000 rpm.
5. Touch “Qd” and “Qu” on CONSULT screen to adjust
“PURG VOL CONT/V" opening.
100.0%: Vacuum should exist.
0.0%: Vacuum should not exist.

QK or NG
CK p [GOTO7Y.
NG p ([GOTO 4.

EC-401
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DTC P1447 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PURGE FLOW MONITORING

Diagnostic Procedure (Cont'd)

3 CHECK PURGE FLOW

@ Without CONSULT

1. Start engine and warm it up to normal operating tempeta-
ture.

2. Stop engine.

3. Disconnect vacuum hose connected to EVAP canister
purge volume control solenoid valve at EVAP service port
and install vacuum gauge.

) o Q,

EVAP service supporl
f?~ % Q
gy

s Relay box \
& _
SEF807U

4. Start engine and let it idle for at least 80 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.
Vacuurn should not exist.

5 CHECK EVAP PURGE HOSE AND PURGE
PORT

OK or NG
OK p [GOTO7.
NG p ([GOTOA4.

1. Disconnect purge hoses connected to EVAP service port A
and EVAP canister purge volume control solenoid valve B.

EVAP service port

?

EVAP canister
purge volume
control solencid
valve

Intake manifold

4 CHECK EVAP PURGE LINE

Check EVAP purge line for improper connection or disconnec-
tion.
Refer to “EVAPCRATIVE EMISSION LINE DRAWING™, EC-28.

SEF387U
2. Blow air into each hose and EVAP purge port C.
3. Check that air flows freely,

o 3
S
Intake manifold
SEF368U
OK or NG
OK p (GO TOG.
NG p | Repair or clean hoses and/or purge
port.

6 CHECK COMPONENT

OK or NG
CK p |GOTOS.
NG p | Repair it.

(EVAP canister purge volume controi sclenoid valve)

Refer to “"Compenent Inspection”, EC-393.

OK or NG
OK > ([GOTOY.
NG P | Replace EVAP canister purge volume
control solenoid valve.
7 CHECK EVAP CONTROL SYSTEM PRES-

SURE SENSOR HOSE

1. Turn ignition switch “OFF".
2. Check disconnection or improper connection of hose con-

nected to EVAP control system pressure sensor.

OK or NG
OK p | GOTOS.
NG p | Repair it.
EC-402




DTC P1447 EVAPORATIVE EMISSION (EVAP).
CONTROL SYSTEM PURGE FLOW MONITORING

Diagnostic Procedure (Cont'd)

8 CHECK CONNECTOR

12

CLEAN EVAP PURGE LINE

1. Disconnect EVAP control system pressure sensor harness

connector.

\

EVAP control system
\pressure sensor

2. Check connectors for water.
Water should not exist.

blower.

Clean EVAP purge line (pipe and rubber tube) using air

>

GO TO 13.

13

CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

»

INSPECTION END

OK or NG
OK p |GOTOSG.
NG p | Replace EVAP control system pres-

sure sensor.

9 CHECK COMPONENT AND CIRCUIT

{EVAP control systermn pressure sensor}
Refer to “DTC Confirmation Procedure” for DTC P0450,

EC-312.
OK or NG
OK p [ GO TO 10.
NG p | Replace EVAP control system pres-

sure sensor.,

10 |CHECK COMPONENT

(EVAP canister vent control valve)
Refer to "Component Inspection”, EC-398.

OK or NG
OK p | GO TO 11,
NG P | Replace EVAF canister vent control

valve.

11 CHECK EVAP PURGE LINE

Inspect EVAP purge line {pipe and rubber tube}. Check for

evidence of leaks.

Refer to “EVAPORATIVE EMISSION LINE DRAWING", EC-28.

OK or NG
oK p iGOTO 2.
NG p | Replace it.

EC-403
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Component Description

VALVE (OPEN)

Atmospheric pressure Coil
side =1
Valve
" 2 i

Canister side

Terminal

q \YS
Plunger Spring

SEF378Q

EVAP
™~

\\ MN\EVAP canister
canister

—

SEF484R

Specification data are reference values.

Component Description

NOTE:
If both DTC P0440, P1440 and P1448 are displayed, perform
trouble diagnosis for “DTC P1448” first.

The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenoid 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 compaonents.

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.

NBECD493

CONSULT Reference Vaiue in Data Monitor
Mode

NBEC0494

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V

® |gnition switch: ON

OFF

ECM Terminals and Reference Value

NBECO495

Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER- | iRe
MINAL | coLoR ITEM CONDITION DATA (DC Voltage)
NO.
EVAP canister vent control . . - BATTERY VOLTAGE
108 [G/R valve [Ignition switch “"ON"] (11 - 14V)
On Board Diagnosis Logic
NBECO498
DTG No. Malfunction is detected when ... Check ltems (Possible Cause)
P1448 e EVAP canister vent control valve remains opened under | e EVAP canister vent control vaive
0309 specified driving conditions. e EVAP control system pressure sensor

¢ Blocked rubber tube to EVAP canister vent con-
trol valve

Water separator

EVAP canister is saturated with water.

Vacuum cut valve

578
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

DTC Confirmation Procedure

DTC Confirmation Procedure e coser

e If both DTC P0440 or P1440 and P1448 are displayed, per-

form trouble diagnosis for “DTC P1448” first.

e If “DTC Confirmation Procedure” has been previously A
conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.

e Make sure that EVAP hoses are connected to EVAP canister [EM
purge voiume control solenoid valve properly.

LC

@ With CONSULT
TESTING CONDITION: EC
Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full. If not, inspect fuel filler cap and fuel tank

M EVAP SML LEAK P0440 I D

1)PERFORM TEST AT A .
LOCATION OF 5-30C
(41-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED.

separately. Refer to EC-25.

e Always perform test at a temperature of 5 to 30°C (41 to

86°F).

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART. e It is better that the fuel level is low. AT
4)TOUCH START. 1} Turn ignition switch “ON". _
| EXIT][ START | 2) Select “EVAP SML LEAK P0440” of “EVAPORATIVE SYS- .o
SEF296L TEM” in “DTC WORK SUPPORT” mode with CONSULT.
Follow the instruction displayed.
W EVAP SML LEAK Po440 ll [ ] 3) Make sure that “OK” is displayed. ED

If “NG” is displayed, go to following step.
If the CONSULT screen shown at left is displayed, stop the
engine and stabilize the vehicle temperature at 25°C (77°F) sy
or cooler. After “TANK F/ITMP SE” becomes less than 30°C
(86°F}, retest.
(Use a fan to reduce the stabilization time.) 5U
4) Disconnect hose from water separator.
5) Select “VENT CONTROL/” of “ACTIVE TEST” mode with a0

s

AR NONELEE L)

| _END || PRINT | CONSULT.
SEF297V 6) Touch “ON” and “OFF” alternately.
7} Make sure the following.
B EvAP SML LEAK Po440l [] ) g ST
Condition Air passage continuity
CAN NOT BE VENT CONTROLV between A and B =S
DIAGNQSED ON No
FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL OoFF ves
FAS COOLED. If the result is NG, go to “Diagnostic Procedure”, EC-408.
If the result is OK, go to “Diagnostic Procedure” for DTC MA
| EXIT || PRINT | P0440, EC-294.
SEF669U
COMNECT O_ring@ S@
#scverestTl [ )
VENT GonTROLY QFF EL
=======: MCNITOR c===x=z=:
CMPSsRPM{REF) Orpm
o DX
@,' ) THRTL POS SEN 0.52Y
— =
-
B SEF383V]
579
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Overall Function Check

VALVE (OPEN)

e
®

Q\O-rjng
N C
> 51 - 63 N-m
W (0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)

BATTERY

SEF9695]

Overall Function Check .
Use this procedure to check the overall function of the EVAP ¢

an-

ister vent control valve circuit. During this check, a DTC might not

be confirmed.
& Without CONSULT

1) Disconnect hose from water separator.
2) Disconnect EVAP canister vent control valve harness connec-

tor.
3) Verify the following.

Condition Air passage continuity
12V direct current supply between ter- N
; o
minals 1 and 2
No supply Yes

If the result is NG, go to “Diagnostic Procedure”, EC-408.
If the result is OK, go to “Diagnostic Procedure” for DTG

P0440, EC-294.

EC-406

EC0498



DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

Wiring Diagram

Wiring Diagram

NBECG499
IGNITION SWITCH - a
ON or STAAT EC-VENT/V-01 @l
X
! FUSE {Referto EL-POWER.
10A |BLOCK MA
(./B) M : Detectable fine for DTC
I — : Non-detectable line for DTC
L M
BW
e
|
Bi
T GD
0
(GED)
B/W
AT
2
[2] EVAP CANISTER
g VENT CONTROL TF
VALVE
L
GIR PD
|—-—I AX
g R ED)
St
10J
M2
p O
BR
—
Fo7
GR ST
i RS
ECM
CoCv e
MODULE)
BT
Refer to last page (Foldout page). H A
A ,
1]2]3l4]sKAe]7]8]a]1c 41 FAE1 A T
1T|12f13|14|15|16117|18 \“5678}
2L
o1 [102 [ 108 | 104| 15| 108 [ 107 | 108
09 [no [ we) el e | 24 W DX
N EE B 2 B A1 A GY -

MEC158C

EC-407 581
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

Diagnostic Procedure

Diagnostic Procedure

NBECO506

1 CHECK RUBBER TUBE

. Turn ignition switch “OFF*.

. Check obstructed water separator and rubber tube con-
nected to EVAP canister vent cantrol valve.

3. Ciean the rubber tube using air blower. For water

separator, refer to EC-409.

[ ey

1~
———

. LN T
~ EVAP canister

4 CHECK IF EVAP CANISTER SATURATED
WITH WATER

1. Remove EVAP canister with EVAP canister vent control

valve aftached.
2. Check if water will drain from the EVAP canister.

EVAP canister

P

EVAP canister

\Q@L Waier\‘ vent control valve
EJA:‘L SEF596L)
SEF872T
QK or NG
OK or NG

OK p [GOTOS.

OK p |GOTO 2.
NG p |GOCTOV.

NG p | Clean, repair or replace rubber tube

and/or water separator.

5 CHECK EVAP CANISTER

2 CHECK COMPONENT Weigh the EVAP canister with the EVAP canister vent control
valve attached.

(EVAP canister vent control valve and O-ring)
Refer to “Component Inspection”, EG-409.

The weight should be less than 1.8 kg (4.0 ib).

OK or NG
OK or NG
OK p (GOTO7.
oK p |GOTOS.
NG P | Replace the EVAP canister.
NG P | Replace EVAP canister vent control
valve and O-ring.
6 DETECT MALFUNCTIONING PART
3 CHECK COMPONENT Check the foliowing.
& EVAP canister for damage

{Vacuum cut valve}
Refer to “Component Inspection”, EC-421.

& CVAP hose between EVAP canister and water separator for
clogging or peor connection

P | Repair hose or replace EVAP canister.

OK or NG
OK » (GO TO 4.
NG P | Replace vacuum cut valve.

7 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR HOSE

Check disconnection or improper cannection of hose con-
nected to EVAP control system pressure sensor.

OK or NG
OK » (GOTOS.
NG P | Repair it.
EC-408



DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VE

VALVE (OPEN)

Diagnostic Procedure (Cont'd)

NT CONTROL

8 |CHECK CONNECTOR

9

CHEC_K.COMPONENT AND CIRCUIT

1. Disconnect EVAP control system pressure sensor hamess

connector.

\
EVAP control system

\PFESSUI’G sensor
g ‘

2. Check connectors for water.
Water should not exist.

{EVAP control system pressura sensor}

Refer to “DTC Confirmation Procedure” for DTC P0O450,
EC-312.
OK or NG
OK p |GOTO 10._
NG p | Replace EVAP control system pres-
{ sure sensor.
10 CHECK INTERMITTENT INCIDENT

Reier to

“TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT", EC-107.

p | INSPECTION END

OK or NG
OK p (GOTOS.
NG P [ Replace EVAP control system pres-
sure sensor,

VENT CONTROUY

=zszzsa: MONITOR
CMPS<RPMREF)
FR 02 MNTR-B1
AF ALPHA-B1
THRTL POS SEN

BacTveTEsTH [

I —

["on_|[onorF|IfelEs

OFF

Orpm
RiCH
100%
n.52v

SEF393V|

Component Inspection
EVAP CANISTER VENT CONTROL VALVE

Check air passage continuity.
B With CONSULT
Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.

NBECOSGT

NBECA501501

Condition Air passage continuity
VENT CONTROL/V between A and B
ON No
CFF Yes

- 6.3

) 5.1

(0.52 - 0.64 kg-m,
45.1 - 55.6 in-lb}

Nem

SEF5695

* @: Botlom hole (To atmasphere)

@® : Emergency tube (From EVAP canister)

©: inlet port (To member)

SEF829T]|

& Without CONSULT

Air passage continuity

Cendition between A and B
12V direct current supply between ter- N
- [s]
minals 1 and 2
Yes

No supply

If NG, 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
1. Check visually for insect nests in the water separator air inlet.

2. Check visually for cracks or flaws in the appearance.
3. Check visually for cracks or flaws in the hose.
4

Check that A and C are not clogged by blowing 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.

EC-409

NBECO01802
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DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Description

Description
COMPONENT DESCRIPTION _ R
The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank

and the EVAP canister.
The vacuum cut valve prevents the intake manifold vacuum from

being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from the
serasst| ECM. When the ECM sends an ON (ground) signal, the valve is
opened. The vacuum cut valve is then bypassed to appiy intake
manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAFP service port
EVAP conirol system pressure sensor. m
Vacuum cut valve bypass vaiw-.F (J
I Fual tank \i% EVAP EVAP canister

NBECO5G2

NBECOS02502

cut valve | canister purge volume

control sclenoid valve

EVAP canister
vent control \$)
valve SEF918U

CONSULT Reference Value in Data Monitor

Mode
. , NBEC0503
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
VC/N BYPASS/V | e Ignition switch: ON OFF

ECM Terminals and Reference Value i
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER- | wiRe
MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
Vacuum cut valve bypass - . P BATTERY VOLTAGE
120 |G/R valve [Ignition switch “ON”] (11 - 14V)

EC-410



DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

On Board Diagnosis Logic

On Board Diagnosis Logic

NBECO50S

DTC No. Malfunction is detected when ... Check ltems (Possible Cause) &)
P1490 An improper voltage signal is sent to ECM through vacuum | e Harness or connectors
0801 cut vafve bypass valve. {The vacuum cut vafve bypass valve circuit is MA

open or shorted.)
e Vacuum cut valve bypass valve

Yz MONITOR ¥ NOFAIL [ ]

CMPS*RPM{REF}

750 rpm

RECORD

SEF3567V

EV]

LG
DTC Confirmation Procedure _—

NOTE: EC
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- AT
tery voltage is more than 11V at idle speed.

FiE

TF
(B) With CONSULT
1) Turn ignition switch “ON". 2D
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 5 seconds. AX
@ With GST
1} Start engine and wait at least 5 seconds.
2) Select “MODE 7~ with GST. SU
@ No Tools

1) Start engine and wait at least 5 seconds.

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

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

RS
BY
HA
SE

EL

EC-411
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DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Wiring Diagram

Wiring Diagram

NBEGOSOT

IGNITION SWITCH - -01
ON or START EC BYPSN
| |
1 FUSE |Refer 1o EL-POWER.
10A | BLOCK
(/B) mmm— : Dotectable line for DTC
I —  Non-geteciable line for DTC

M2

WG

B/W

EI B101
-

%J

1

VACUUM CUT
vﬁil:vg BYPASS

2L LN

=
e
G/W
4

CvBvY ECM
(ECCS
CONTROL
MODULE)

Refer 10 last page (Foldout page).
A\ M), (BD)
1I213I4I5K>IGITIBIQI1O.@ I41E

11]12]13]14]15]16[17 |18

()

=
5
BE

1014102 | 103 ] 104] | 105] 106|107 | 108
el acjue] | napndfng | g
NTQUg | g 120 girgiez]reayied

MEC170C

EC-412
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DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NBECO508

3 CHECK POWER SUPPLY

1 INSPECTION START
Do you have CONSULT?

Yes or No
Yes p (GO TO2.
No p» |GOTOS.

2 CHECK CIRCUIT

() with CONSULT

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

2. Select "VC/V BYPASS/ in “ACTIVE TEST” mode with
CONSULT.

3. Touch "ON/OFF” on CONSULT screen.

HAcTvETesTE [

VGV BYPASS/Y ON
zz===--~~= MONITOR Zzzzzzzz=:

CMPS-RPM{REF) orpm

FR 02 MNTR-82 LEAN

FR 02 MNTR-B1 LEAN

AJF ALPHA-B2 100%

AF ALPHA-B1 100% -

THRTL POS SEN 0.46V

SEF909U

4. Make sure that clicking sound is heard from the vacuum
cut valve bypass valve,

OK or NG
CK p |GOTO7.
NG p [GOTO3.

Without CONSULT

1. Turn ignition switch “OFF”,

2. Disconnect vacuum cut valve bypass valve harness con-
nector.

When bracket bolt is removiby/ —
/// ~>= Vacuum cut v@
A \\

\Jacuum cut valve
bypass valve

//\\\ |
3. Tumn ig ition switcl “ON".

4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Vollage: Battery voltage

i”é} K

@ of

SEFB77T
OK or NG
OK p | GO TOA.
NG p |GOTO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M2, B1

Harness connectors B43, B101

Harness connectors B151, B152

10A fuse

Harness for open or short between vacuum cut valve
bypass vaive and fuse

= | Repair harmess cr connectors.,

EC-413
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DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Diagnostic Procedure (Cont'd}

5 CHECK OUTPUT SIGNAL CIRCUIT

6 DETECT MALFUNCTIONING PART

terminal 1.

1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 120 and

Continuity should exist.

ﬁ —
H.S. [ _Ecm lo[connecTor]|

DISCONNELT

&

120

[Q]

5=

1

it OK, check harness for short to ground and short to

L&

DISCONNECT

Check the following.
.
.
.
.

T.5.

e Harness connectors B151, B152

Harness connectors B1(1, B43

Harness connectars B1, M2

Harness connectors M94, F27

Harness for open or short between vacuum cut valve
bypass valve and ECM

>

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

7 CHECK COMPONENT

SEF394V

(Vacuum cut valve bypass valve)
Refer to “Component Inspection”, EC-414,

OK or NG

OK »

GO TO 8.

power.
OK or NG
oK p |GOTO7.
NG p |GCTOB.

NG >

CONNECT

VOGN BYPASSV

MONITOR

BacrvetesTH [

OFF

CMPS=RPMI{REF)
FRO2 MNTR-B1
AF ALPHA-EN
THRTL POS SEN

SEF395vV

Replace vacuum cut vaive bypass
valve.

8 CHECK INTERMITTENT INCIDENT

INCIDENT", EC-107.

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

>

INSPECTION END

Component Inspection

VACUUM CUT VALVE BYPASS VALVE

Check air passage continuity.
@ With CONSULT

NBECO509

NBECO509501

Perform “VC/V BYPASS/V" in “ACTIVE TEST” maode.

Condition Air passage continuity
VC/V BYPASS/V between A and B
ON No
OFF Yes

SEF351Q)

& Without CONSULT

Condition

Alr passage continuity
between A ancd B

12V direct current supply between ter-
minals

Yes

No supply

No

If NG or operation takes more than 1 'second, replace vacuum cut

valve bypass valve.

EC-414



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Description
Description |
COMPONENT DESCRIPTION wecosrosor (3]

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank

and the EVAP canister. MA
The vacuurn cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.

The vacuum cut valve bypass valve is & solenoid type valve and =y
generally remains closed. It opens only for on board diagnosis. '
The vacuum cut valve bypass valve responds to signals from the
ECM. When the ECM sends an ON (ground) signal, the valve is ¢
opened. The vacuum cut valve is then bypassed to apply intake

manifold vacuum to the fuel tank.
EVAPORATIVE EMISSION SYSTEM DIAGRAM N

EVAP service port
EVAP control system pressure sensor. m FE
Vacuum cut valve bypass valve; J
\i\uk EVAP EVAP canister T

cut valve |canister purge volume
control solenoid valve

EVAP canister
vent control \(%Q
valva SEF918U PD

AX
sU
BR
CONSULT Reference Value in Data Monitor ST
MOde MNBECE5 1!
Specification data are reference values. s
MONITOR ITEM CONDITION SPECIFICATION
VC/N BYPASS/Y & Ignition switch: ON OFF T

ECM Terminals and Reference Value wecosts
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).  [JA

TER- 1 \wire
MINAL iTEM CONDITION DATA (DC Voltage)
NG. COLOR 5@
- | Vacuum cut valve bypass . . PP BATTERY VOLTAGE
120 |G/R valve {Ignition switch “ON"} {11 - 14v) EL
IO
EC-415
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DTC P1491 VACUUM CUT VALVE BYPASS VALVE

On Board Diagnosis Logic

On Board Diagnosis Logic

NBECO513

Check ltems (Possible Cause)

DTC No. Malfunction is detected when ...
P1491 Vacuum cut valve bypass vaive does not operate properly, Vacuum cut valve bypass valve
0311 Vacuum cut valve

Bypass hoses for clogging -

EVAP confrol system pressure sensor

EVAP canister vent control valve

Hose between fuel tank and vacuum cut valve
clogged

Hose between vacuum cut valve and EVAP can-
ister clogged

e EVAP canister

e EVAP purge port of fuel tank for clogging

W vC CUTV BPA P49t [
OUT OF CONDITION

zzzzzzz==z MONITOR zz=z==zz===
CMPS=RPM(REF) 775ipm
THRTL POS SEN 0.46V
B/FUEL SCHDL 1.8msec

SEF910U

B vC CUTVBPV Plag1 Bl []

=zzz====== MONITOR zzzzz-==-=
CMPSeRPM(REF) 1725rpm
THRTL POS SEN 0.84v
B/FUEL SCHDL 3.4msec

SEF811U

W vc cuTv BPA P14g1 Il [
COMPLETED

SELF-DIAG RESULTS ]

SEF912U

DTC Confirmation Procedure

NBECO514

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 to 30°C (41 to 86°F).
(@ With CONSULT

1)
2)
3)
4)
9)

6)

7)

Turn ignition switch “ON".
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 70 seconds.
Select “VC CUT/V BP/V P1491” of “EVAPORATIVE SYSTEM”
in “DTC WORK SUPPORT” mode with CONSULT,
Touch “START”.
If “COMPLETED” is displayed, go to step 8.
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 30 seconds.)

CMPS-RPM (REF): 500 - 3,000 rpm

Selector lever: Suitable position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)

B/FUEL SCHDL: 0.5 - 5.0 ms
If “TESTING” is not displayed after 5 minutes, retry from
step 3.
Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-419.

EC-416



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Overall Function Check

Overall Function Check orconns
Use this procedure to check the overall function of vacuum cut
valve bypass valve. During this check, the 1st trip DTC might not Gl
be confirmed.
& Without CONSULT MA
1. Remove vacuum cut valve and vacuum cut valve bypass valve
as an assembly.
BATTERY 2, /—\pplyé3 vacuum to port A and check that there is no suction from gy
port B.
3. Apply vacuum to port B and check that there is suction from
port A. LC
4. Blow air in port B and check that there is a resistance to flow

out of port A.
Fuel tank side EVAP canister 5. Supply battery voltage to the terminal. EC
6. Blow air in port A and check that air flows freely out of port B.

7. Blow air in port B and check that air flows freely out of port A. B

AT

TR

SEF530Q

PD

AX

SU

.0,
(=)

ST)

RS

Br

EC-417
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DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Wiring Diagram

Wiring Diagram

IGNITION SWITCH

ON

or START

FUSE
104 |BLOCK

(J/B)
7

ZalEHe s o

VACUUM CUT
VALVE BYPASS
VALVE

3

Refer to EL-POWER.

NBECOSTS

EC-BYPS/V-01

RSN : Dctectabie line for DTC
m—  Non-detectable line for CTC

(M2)
G/W

(M34)
T

|120]

CvBv

ECM
{EGCS
CONTROL
MODULE)

1f2]3fa]sKA6f7]8[a]10

1[12[13[14]15]18 17 [18

M4
W

ﬂ

\5

et
~[w

=]
G

AN
GY

Refer to last page (Foldout page).

2. BD

101102 1103 104 ] {105 ] 106 107 f 108

o 2t fu3t4dusfis

07| e ez |12jiz2p2s| e

EC-418
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DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Diagnostic Procedure

Diagnostic Procedure

NBECOS17

1 INSPEGTION START

3

CHECK COMPONENT

Do you have CONSULT?

Yes or No
Yes p |GOTO2
No p |GOTO3.

2 CHECK COMPONENT

With CONSULT

1. Turn ignition switch “OFF".

2. Remove vacuum cut valve and vacuum cut valve bypass
valve as an assembly.

3. Apply vacuum to port A and check that there is no suction
from port B.

4. Apply vacuum to port B and check that there is suction
from port A.

5. Blow air in port B and check that there is a resistance to
flow out of port A.

B. Turn ignition switch “ON".

7. Select “VC/V BYPASS/V” in “ACTIVE TEST" mode with
CONSULT and touch “ON".

8. Blow air in port A and check that air flows freely out of port
B.

9. Blow air in port B and check that air flows freely out of port

(®) Without GONSULT

1.
2.

3.

. Apply vacuum to port B and check that there is suction
. Blow air in port B and check that there is a resistance to
. Disconnect vacuum Gut valve bypass valve harness con-

. Supply battery voltage to the terminal.
. Blow air in port A and check that air flows freely out of port

. Blow air in port B and check that air flows freely out of port

Turn ignition switch "OFF".

Remove vacuum cut valve and vacuum cut valve bypass
valve as an assembly.

Apply vacuum to port A and check that there is no suction
from port B.

from port A.

flow out of port A.

nector.

B

A.

® Fuel tank
mactveTesTH [
VC/V BYPASSN ON
====zzz=zz MONITOR =zz=====-: SEF914U

CMPSRPM(REF) Orpm

FR 02 MNTR-B2 LEAN OK or NG

FR 02 MNTR-B1 LEAN

A/F ALPHA-B2 100% OK p |GOTO4.

A/F ALPHA-BA1 100%

THRTL POS SEN 0.48V NG b |GOTOS.

IV (ON/OFF[ OFF |
EVAP canister 4 CHECK EVAP PURGE LINE
side
SEF913U 1. Check EVAP purge line between EVAP canister and fuel
tank for clogging or disconnection.
OK or NG 2. Check EVAP purge port of fuel tank for clogging.
OK p [GOTOA. 3. Check EVAP canister. Refer to EC-25.
OK p [GOTOS.
NG (Step 1} p | Repair it.
NG (Step 2) p | Clean EVAF purge port.
NG (Step 3) P | Replace EVAP canister.
EC-419
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DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Diagnostic Procedure (Cont’d)

5 CHECK BYPASS HOSE

9 CHECK CONNECTOR

Check bypass hoses for clogging.

connector.

1. Disconnect EVAP control system pressure sensor hamess

OK or NG
OK p |GOTOGE.
NG P> | Repair or replace hoses.
6 CHECK COMPONENT

(Vacuum cut valve bypass valve)
Refer to “Component Inspection”, EC-421.

\
/’/EVAP control system

pressure sensor

=4

OK or NG
:
OK p |GOTO7. SEF190S
NG P | Replace vacuum cut valve bypass 2. Check connectors for water.
valve. Water should not exist.
OK or NG
7 CHECK COMPONENT OK » |GOTO 10,
(Vacuum cut valve) NG P | Replace EVAP control system pres-
Refer to “Component Inspection”, EC-421. sure sensor.
OK or NG
OK p |GoTOs. 10 CHECK COMPONENT AND CIRCUIT
NG » | Replace vacuum cut valve. {EVAF control system pressure sensor)
Refer to “DTC Confirmation Procedure” for DTC P0450,
EC-312.
8 CHECK EVAP CONTROL SYSTEM PRES- OK or NG
SURE SENSOR HOSE
OK p | GOTO 11.
1. Turn ignition switch “OFF”,
2. Check disconnection or improper connection of hese con- NG P | Replace EVAP control system pres-
nected to EVAP control system pressure sensor. sure sensor.
OK or NG
OK b |[GOTOOS. 11 CHECK COMPONENT
NG » | Repair it (EVAP canister vent controf valve)
Refer to “Component Inspection”, EC-409.

OK or NG
OK p |GOTO12.
NG p | Replace EVAP canister vent controi
valve.
12 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

p | INSPECTION END

EC-420



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Component inspectiori

BrcvetesT [

VCA BYPASS/Y OFF

== MONITOR
CMRSAPM(REF) Orpm

FA 02 MNTR-BT RICH
AF ALPHA-B]
THRTL POS SEN 0.52v

[ITMEES| OFF

SEF395V

SEF351%)

side

Fuei tank side

SEF379()

Component Inspection

VACUUM CUT VALVE BYPASS VALVE

Check air passage continuity.
With CONSULT

NBECO518

WBEC05 718501

Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

Condition Air passage continuity

VC/V BYPASS/V - betwsen Aand B
ON Yes
OFF No

® Without CONSULT

Air passage continuity

Condition between A and B
12V direct current supply between terminals Yes
No

No supply

If NG or operation takes more than 1 second, replace vacuum cut

valve bypass valve.

VACUUM CUT VALVE
Check vacuum cut valve as follows:
1. Plug port C and D with fingers.

NBEGO5718562

2. Apply vacuum to port A and check that there is no suction from

port B.

3. Apply vacuum to port B and check that there is suction from

4. Blow air in port B and check that there is a resistance to flow

port A.

out of port A.
5. Open port C and D.
6.
7.

EC-421

Blow air in port A check that air flows freely out of port C.
Blow air in port B check that air flows freely out of port D.
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DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Component Description

Component Description

IBECD338

M
The malfunction information related to A/T (Automatic Transmission) is transferred through the line (circuit)
from TCM (Transmission control module) to ECM. Therefore, be sure to erase the malfunction information such
as DTC not oniy in TCM (Transmission control module) but also ECM after the A/T related repair.

ECM Terminals and Reference Value

NBEGH3S:
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER | wire
MILNOP-«L COLOR ITEM CONDITION DATA (DC Voltage)
. [lgnition switch “ON"] _
7 ¥/G AJST check signal [Engine is running] 0-3.0v
On Board Diagnosis Logic
NBECO340
DTC No. Mélfunclion is detected when ... Check Items (Possible Cause})
P1605 & An incorrect signal from TCM (Transmission control & Harness or connectors
0804 module)s is sent to ECM. (The communication line circuit belween ECM
and TCM (Transmission contrel medule) is open
or shorted.)
& Dead (Weak) battery
¢ TCM (Transmissicn control module)
= DTC Confirmation Procedure

¥ MONITOR ¥ NOFAIL 0341,
NOTE:

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 10.5V.
(@ With CONSULT
l RECORD | o 1)  Turn ignition switch “ON”,
SEFS7Y 2 Select “DATA MONITOR” mode with CONSULT.

3) Start engine and wait at least 40 seconds.

@ With GST

1) Turn ignition switch “ON”.

2) Start engine and wait at least 40 seconds.

3) Select “MODE 7” with GST.

No Tools

1) Turn ignition switch “ON”.

2) Start engine and wait at ieast 40 seconds.

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

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

EC-422



DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Wiring Diagram

NBECR342

EC-ATDIAG-01 @

Wiring Diagram

TGM
(TRANSMISSION
CONTAOL ) WA
MODULE) SeaM : Detectable fine tor DTC
0OBD2 M104 — : Non-detectable line tor DTC
4
= el
Y/G
YiG
(i AT
F2g
Y/G
UF
D
YiG
[l BR
ATCK ECM
{ECCS
MODULE)
ST
Br
112|3[C]4]516]7 H:GA
8|10l 11]12[1sl14]15]16
GY
N Se
toioe]s3)io4]1oc] e uor]tos] [1 T2 ]3] 4[s]8]7 E’ 156|711 13fe0] 12| [31]32]aa]a 135 [a]a7 [astacl oo
togriol 12l ns]ie] 870 T10] fiz{13]14 28]42s5]26]2728]29138) faolatleafaalasiasidelarien)| =1 H.S.
EL
1] 1z[res]1o4] [os] o6 107 e 20[21]22) 24|25 A[asas]ar] [64]65[66
33]34]35]38]37 54]55]66]57]58]7a[74] 7578 v HS.
i [ BRI R B A B 42|9| TeoTeolslealss] pels] L2 || ©

MEC171C

EC-423
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DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Diagnostic Procedure

Diagnostic Procedure

1 CHECK INPUT SIGNAL CIRCUIT

2 DETECT MALFUNCTIONING PART

1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector and TCM (Transmis-
sion control module) harness connector.

View with instrument lower cover
Y

Lower steering
column cover

TCM (Transmission

conirel module) fﬁﬁ%

herness conneclor

SEF0175A
3. Check harness continuity between ECM terminat 7 and
TCM (Transmission control module) terminal 4.
Continuity should exist.

[ cm HCONNECTOR”

Hs.
— 4
[_Ecm__o[comiecTon]| Hs
7{ MUSCOMNECT
[% SEF730U

If OK, check harness for short to ground and short to

Check the following.

# Harnass connectors M33, F22

# Harness for open or short between ECM and TCM (Trans-
mission control module)

P | Repair open circuit or short to ground
or short 1o power in harness or con-
nectors.

3 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107.

p | INSPECTION END

power.
OK or NG
OK » 1GOTOS.
NG p lGoTO2

EC-424
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DTC P1706 PARK/NEUTRAL POSITION SWITCH

Componernt Description

Neutral positicn switch

SEF009S)

Specification data are reference values.

Component Description -

When the gear position is “P” (A/T models only) or “N”, park/neutral
position switch is “ON”.

ECM detects the position because the continuity of the line (the
“ON” signal) exists.

Mode

MONITOR ITEM CONDITION SPECIFICATION
Shift lever: “P” or “N” ON
P/N POSI SW & Ignition switch: ON
Except above OFF

ECM Terminals and Reference Value

NBECGZ74
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).
TER | wiRe
MINAL iTEM . CONDITION DATA (DC Voltage}
COLOR
NO.
[Ignition switch “ON"]
o & Gear position is “N” or “P” (A/T models) Approximately 0V
20 |uB Inhibitor switch/Neutral & Gear position is neutral (M/T models}
position switch
: [lgnition switch “ON"] . v 5V
e Except the above gear position Approximately
On Board Diagnosis Logic
NBEG0275
DTC No. Malfunction is detected when ... Check Items (Possible Cause}
P1706 ® The signal of the park/neutral position switch is not ® Harness or connectors
1003 changed in the process of engine starting and driving. (The neutral position switch or inhibitor switch

circuit is open or shorted.}
e Neutral position switch
e Inhibilor switch

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.

NBECOZ76

EC-425

Gl

MIA

V]

LG

CONSULT Reference Value in Data Monitor .
NBECO273 EC

e

AT

TF

PD

S

BR

SU

RS

(a2

S @

EL

BX
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DTC P1706 PARK/NEUTRAL POSITION SWITCH

DTC Confirmation Procedure (Cont'd)

B PARK/NEUT POSI SW CKT
SHIFT

out oF N/P .ranGE
THEN

TOUCH START

With CONSULT
1) Turn ignition switch “ON".

2) Perform “PARK/NEUT POSI SW CKT” in “FUNCTION TEST”

mode with CONSULT.
{® With CONSULT
1)  Turn ignition switch “ON”.

2) Select “P/N POSI SW" in “DATA MONITOR” mode with CON-
SULT. Then check the “P/N POSI SW” signal under the follow-

ing conditions.

SEF963N

— m CONNECT
[ Ecm  Jo[connecTorl| G:}I
22

oo )

SEF877U

Overall Function Check

| next || START | - -
SEF962N Position {(Selector lever) Known good signal
“N” and “P” position ON
¥ MONITOR ¥r NOFAIL D Except the above position OFF
CMPSsRPM(REF) 750rpm , ,
COOLAN TEMP/S B5°C If NG, go to “Diagnostic Procedure”, EC-428.
VHCL SPEED SE okm/h If OK, go to following step.
P/N POSI SW ON 3) Select “DATA MONITOR” mode with CONSULT.
B/FUEL SCHDL 0.8ms 4) Start engine and warm it up to normal operating temperature.
5) Maintain the following conditions for at least 60 consecutive
seconds.
| RECORD ! CMPS-RPM (REF): 1,600 - 2,600 rpm
SEF876U COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 1.7 - 6.5 ms
# MONITOR % No Fal [ VHCL SPEED SE: 70 - 100 km/h {43 - 62 MPH)
PN POSI SW ON Selector lever: Suitable position
| RECORD |

NBECO519

Use this procedure to check the overail function of the park/neutral
position switch circuit. During this check, a 1st trip DTC might not

be confirmed.
® Without CONSULT

1} Turn ignition switch “ON”.

2) Check voltage between ECM terminal 22 and body ground

under the following conditions.

Candition (Gear position)

Voltage (V) (Known good data)

“P” and “N" position

Approx. 0

Except the above position

Approx. &

EC-426



DTC P1706 PARK/NEUTRAL POSITION SWITCH

Wiring Diagram

Wiring Diagram

NEECOZ7T

EC-PNP/SW-01 @l

ECM
(ECCS
CONTROL mmmaw : Detectable line for DTG [MI A
NEUT MODULE) e - NON-detECtabLS line for DTC
22|
L/B EM

LG

EC

zulahs
BB
o ¢

BrY
20
Nl | AT
B/Y
T
BY
] PD
P 2 |iINHIBITOR
n . ®  [swiTcH AX
N D&
&
SU
T |
B
BR
ST
T
B B RS
B22) (Bl BT
HHEF=HBEE 2]3]4]sk=_ 8[7]8]¢] A
1 5]ic
89 [ioft1]1af13[14]15]1e 11[12[13[18]15[16]17[18]19]20]21]22 23@@
' SC
aD,
GY
EL
101 {02 |10z 104|105 ] 106 {107 [ 108
o)

7| pne 12| |12t f2z|e3 |1

MEC164C

EC-427
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DTC P1706 PARK/NEUTRAL POSITION SWITCH

Diagnostic Procedtire

Diagnostic Procedure e

1 CHECK GROUND CIRCUIT 2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 22 and

View with protector removed switch terminal 1.
P Continulty should exist.

’ = )
[ Ecm  Jo]connecTon]] YV s.
22

1. Turn ignition switch “OFF".
2. Disconnect inhibitor switch harness connector.

= Inhibitor switch
harness connector \\\
e N %
RN ~
DISCONNECT

DISCONMECT

e@@@' _

SEF010S SEF763U
3. Check harness continuity between terminal 2 and body It OK, check harness for short to ground and short to
ground. power.
Continuity should exist. OK or NG
oK p {GOTO4.
L
15 €D NG » |GoTO3
DISCONNECT @;‘%‘
3 DETECT MALFUNCTIONING PART
Q] Check the following.
® Harness connectors F22, M33
= ¢ Harness conhnectors M70, B50
SEF762U # Harness for open or short between ECM and inhibitor
If OK, check harness for short 10 ground and short 1o switch
power.
CK or NG
P | Repair open circuit or short to ground
OK P |GOTO2 or short to power in harness or con-
NG P | Repair open circuit or shert to ground nectors.
or short to power in harness or con-
nectors.
4 CHECK GOMPONENT

(Inhibitor switch)
Refer ta “DTC PO705 INHIBITOR SWITCH” in AT section.

OK or NG
OK p [GOTOS.
NG P | Replace inhibitor switch.

5 CHECK INTERMITTENT INCIDENT

Refer to "TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT®, EC-107.

P [ INSPECTION END

EC-428
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INJECTOR

Wiring Diagram

Wiring Diagram

EC-INJECT-01

ENE : Detectable line for DTC

= : Non-detectable line for DTC

INJECTCR
NG. ¥

s i—e

BATTERY ]
|
' ®
| Refer to EL-POWER.
7.5A 10A

W:’F{ H,,W -

| L
W/R RW
xm| sl I

ECCS

é ‘5” d’ﬂ RE Ay wiR
o el 9 =T
2 Y]

/B W/R %

a
4 W

L/B wWiR
e

/8 WR

LB W/R WiR W

: !
PETEREe

INJEGTOR
NO. 3
Fi08

oo ri—e

5B

T T
W/HR W/R W/R
[2] =] 21 INJEC-
INJECTOR INJEGTOR INJECTOR INE
NQ. 5 NQ. 2 NO. 4 NO. 6
KR
. Y

&

/B W Y/R WG Y wie
[Tl [102 |104I3 [106] ||109|| |i113|
SSOFF INJ INJ INJ iNJ INJ IN/  |ECM
# #3 45 #7 #4 #6 ECCS
A / AN / | CONTROL
Right bank Laft bank MODULE)
F24
TRETEERER Fi12] Refer to last page (Foldout page).
1]2]al4 7[e]s]®©
- 32 s[7] (&7 D}
it|t2]13]14] 18] 16]17]18]19f20[21 22 {za]24 W ofig]nfs2f13]14] 15[ 16 Gy 316] BR
]zls]4 ]
G . (5 ‘
GY B B B B B B B
1102 10s] o[ | r05] 1080 107 [108
a0 b |2l [oaf ] s [1e =T
17| ng g | ] [ser]1e e |re Eﬂmﬁﬂmﬁﬂm GY H.S.

EC-429
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INJECTOR

Component Description

Corriponent Description

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized ¢oil pulls the needle valve back and
allows fuel to flow through the injector into the intake manifold. The
amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The
ECM controls the injection pulse duration based on engine fuel
needs.

SEF812J

ECM Terminals and Reference Value .
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

<]

TER | \iRe
MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
[Engine is running]
[Ignition switch “OFF”] 0-1.5V
e For a few seconds after turning igniticn switch ’
ECCS relay (Self-shut- “OFF”
4 |uB off
[lgnition switch “OFF”}
& A few seconds passed after turning ignition switch BATTERY VOLTAGE
“OFF" (11 - 14v)
BATTERY VOLTAGE
(11 - 14V)
M T
[Engine is running] o B SRR R
e Warm-up condition 20p o
e |dle speed o
102 (W Injector No. 1 L
104 Y/R lnjector No. 3 SEFOO7V
106 (W/G Injector No. 5
109 |Y Injector No. 2 BATTERY VOLTAGE
111 W/L Injector No. 4 (11 - 14V)
113 Ww/B 1nj3d0r No. 6 (V} —-- —T
[Engine is running] I O A O O A
« Warm-up condition ol LU L E AT T
® Engine speed is 2,000 rpm T A A
SEFD08Y

EC-430



INJECTOR

Diagnostic Procedure

Diagnostic Procedure

=NBECO37

1 INSPECTION START 3 CHECK POWER SUPPLY-I
Turn ignition switch to “START", 1. Stop engine.
Is any cyfinder ignited? 2. Disconnect injector harness connector.
Yes or No 3. Turn ignition switch “ON”,
4. Check voltage between terminal 2 and ground with CON-
Yes > |GOTO2 SULT or tester.
Voltage: Battery voltage

No » (GO TOS.

& INSCONNECT
2 CHECK OVERALL FUNCTION

(B) With CONSULT

1. Start engine.

2. Perform “POWER BALANCE” in “AGTIVE TEST" mode
with CONSULT.

NAcTVETESTE [

# % % POWER BALANCE * % %
MONITOR
CMPS-RPM(REF)
MAS AIR/FL SE
IACV-AACA

B2 ]3]4]
HI .

3. Make sure that each circuit produces a momentary engine
speed drop.

737rpm
1.20v
26%

ul|
v

TEST
START

&

o e ]
) SEF731U
OK or NG
OK p |GOTOS.
NG p {GOTOA4.
4 DETECT MALFUNCTIONING PART

@ Without CONSULT

1. Start engine.

2. Listen to each injector operating sound.’
Clicking noise should be heard.

Check the following.
¢ Hamess connectors F6, M101
& Harness for open or short between injecior and harness

connector F101

Repair harness or connectors.

>

5 CHECK OUTPUT SIGNAL CIRCUIT

&) 4
i Click
C'/’-M-
‘;/ Gick Suitable tool
C”"‘/r
MEC703B
OK or NG
OK » |INSPECTION END
NG » |GoTOS,

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between injector harness connec-
tor terminal 1 and ECM terminals 102, 104, 106, 109, 111,

113,
o |
T.S.

Continuity should exist.
DiSCONNECT

I ]0 CONNECTOR

102 104, 106109 111,113,

@@L@

If OK, check harness for short to ground and short to
power.

DCSCO“MECT

OK or NG
OK » (GOTO7.
NG » |GoTOSs.
EC-431
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INJECTOR

Diagnostic Procedure (Cont'd)

6 DETECT MALFUNCTIONING PART 9 CHECK POWER SUPPLY-II
Check the following. 1. Turn ignition switch “"OFF”,
® Harness connectors F100, F5 2. Disconnect harness connectors F6 and F101.

& Harness connectors F101, F&
& Harness for open or short between ECM and injector

\

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

7 CHECK COMPONENT

{Injector)

Refer to “Compenent Inspection” EC-434. SEF768U

. 3. Turn ignition switch “ON~.
OK or NG 4. Check voltage between harness connector F6 terminal 1
and ground with CONSULT or tester.

Voltage: Battery voltage

OK » |GOTOS.

NG » | Replace injecior.

8 CHECK INTERMITTENT INCIDENT

Refer to "TROUBLE DIAGNOSIS FOR INTERMITTENT C*
INCIDENT", EG-107. l@
T 1 &
» | INSPECTION END ® L N
SEF769U
OK or NG
oK » |GoTOo 0.
NG > (GO TO N,

10 |CHECK POWER SUPPLY-IlI

. Turn ignition switch “OFF”.
. Reconnect harness connectors F6 and F101.
. Disconnect injector harness connector.
. Turn ignition switch “ON".
. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voltage: Battery voltage

E DISCONNECT

R ;.

G hwhe =

&
= e |

OK or NG

SEF731U

OK GO TO 5.

v

NG p |GOTO 4.

EC-432
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INJECTOR

Diagnostic Procedure (Cont'd)

11 CHECK POWER SUPPLY-IV 13 CHECK POWER SUPPLY-V

1. Turn ignition switch “OFF". Check harness continuity between relay terminai 3 and har- @ﬂ
2. Disconnect ECCS relay. ness connector F6 terminal 1.

% @ Eces reiay) Continuity should exist.
M\ﬁaﬂ) WA
Fuel pump relay N [1 2] o
A gD
\(

OISCONNECT DISCONNECT
& €&
N Park/Neutral V J
position relay

e
)
I
BA”EHY/@\Fusmle link & Sg H T SEFTTIU
relay box W SEF681U It OK, check harness for short 0 ground and shoit to power.

3. Check voltage between terminals 1, 5 and ground with

LG

CONSULT or tester. OK or NG EE
Vol :
oltage: Battery voltage OK » {GOTO 15.
{1 1-2] i g vscomecr NG » [GOTO 14. .
: ' A
&
14 DETECT MALFUNCTIONING PART B

Check the following.

® Harness connectors E1, M1
(ﬁ@ & Harness connectors M33, F22 P@

— — e Harness for open or short between ECCS relay and har-
SEF770U ness connector F6
OK or NG AX
OK » |GOTO13. » | Repair open circuit or short to ground
or short tc power in harness or con-
NG » [GOTO 12, nectors. SU
12 DETECT MALFUNCTIONING PART 15 CHECK QUTPUT SIGNAL CIRCUIT BR
Check the following: 1. Disconnect ECM harness connector.
& 7.5A fuse ’ 2. Check harness continuily between ECM terminal 4 and
¢ 10A fuse relay terminal 2. ST
® Harness for open or short between ECCS relay and battery Continuity should exist.
- | Repair harness or connectors. m Il Ecm |o| CDNNECT@J ;’ Ts.
IJS(}ONNEC'I DISCOMMEGT
BT
“ [o] HA
SEF677U
IT OK, check harness for short to ground and short to SG
power.
OK or NG
EL
OK » |GOTO17.
NG GO TO 16.
> 1D
EC-433
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Diagnostic Procedure (Cont'd)

INJECTOR

16 DETECT MALFUNCTIONING PART

17 CHECK ECCS RELAY

Check the following.

& Harness connectors E1, M1
e Harness connectors M32, F23
® Harness for open or short between ECM and ECCS relay

1. Apply 12V direct current between relay terminals 1 and 2.
2. Check continuity between relay terminals 3 and 5, 6 and 7.
12V (1 - 2) applied: Continuity exists.
No voltage applied: No continuity

>

Repair open circuit or short to ground
or short to power in hamess or con-

nectors,

N\
1

e o

AECHEQ

2 [

% o
L___\‘LA/ &
\® SEF745U
OK or NG
0K » | Go to “TROUBLE DIAGNOSIS FOR
POWER SUPPLY", EC-108.
NG p | Replace ECCS relay.
Component Inspection
NBEG 0348
INJ ECTOR NBEC0348501

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.

Resistance: 10 - 14Q [at 25°C (77°F)]
If NG, replace injector.

EC-434



START SIGNAL

Wiring Diagram

Wiring Diagram eoen
BATTERY EC-S/S|G-01 Gl
I Refer to EL-POWER.
40A (A
E s : Dotoctable line for DTG
1 e : Non-detectabie line for DTC
WiPU &Nl
[
LG
S
H
OFF 8T
.- -9 ’\
ACC ON
3]
RA
AT
R
I@II FUSE TF
BLOCK
7.5A | (B}
, ED)
I
16U
o AX
iy su
e
oy 3R
ST
BIY
[2o]l 5
STSW ECM RS
(ECCS
core:
Fod BT
Refer te last page (Foldout page). H:H A
2]a]4a]s —=le][7]a]9]i0 FIBE 5C
13[14]15[16]17]1a]1ofeolz1foe]2a]24 4]z2(6
EL
102|103 [ 10| [10s] <0107 | 108
no |t | el | w3 na]s | we o
I 0 A A L B

MEC173C
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START SIGNAL

CONSULT Reference Value in Data Monitor Mode

Specification data are reference values.

CONSULT Reference Value in Data Monitor

Mode

NBECO350

MONITOR ITEM

CONDITION

SPECIFICATION

START SIGNAL ® Ignition switch: ON — START — ON

OFF — ON — OFF

ECM Terminals and Reference Value

NBECO3ST

Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER | wire
MINAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
[Ignition switch “ON"] Approximately OV
20 BfY Start signal BATTERY VOLTAGE
[ignition switch “START"] (11 - 14V)
Diagnostic Procedure
NBECO352
1 INSPECTION START
Do you have CONSULT?
Yes or No
Yes p |GOTO2.
No p |GOTOS.

EC-436



START SIGNAL

Diagnostic Procedure (Cont'd)

2 CHECK OVERALL FUNCTION

3

CHECK OVERALL FUNCTION

@ With CONSULT

1. Turn ignition switch “ON".

2. Perform “START SIGNAL CKT" in “FUNCTION TEST”
mode with CONSULT.

B START siGNAL KT B

1. CLOSE THROTTLE. SHIFT
TO P OR N RANGE.

2. TOUCH START AND
START ENGINE
IMMEDIATELY.

START |

NEXT ||

SEF191L

With CONSULT
1. Turn ignition switch “ON".
2. Check “START SIGNAL" in "DATA MONITOR" mede with

® without CONSULT
1. Turn ignition switch to “START".
2. Check voltage between ECM terminal 20 and ground.

Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately 0V

CONHECT
ECM ]0|CDNNECTOR|| .
@) ,
1 ej_
= SEF733U

OK or NG

CONSULT. OK p | INSPECTION END
IGN “ON”
OFF NG  {GOTOA4.
IGN “START"
ON
4 CHECK STARTING SYSTEM
¥ MONITOR %% NO FALL D Turn ignition switch “OFF”, then turn it to “START".
START SIGNAL OFF Does starter motor operate?
CLSD TH/P SW ON Yes or No
AIR COND SIG QOFF
P/N POSI SW ON Yes > |GOTOS
No P | Refer to EL section “STARTING SYS-
TEM".
| RECORD 5  |CHECK FUSE
SEF111P
1. Disconnect 7.5A fuse.
OK or NG 2. Check if 7.5A {use is OK.
CK INSPECTION END OK or NG
NG GO TO 4, OK p {GOTOGB.
NG p | Replace 7.5A fuse.
EC-437

MA

EM

LG

FE

AT

TF

PD

SU

B}

[FIA

SG

EL

611



612

Diagnastic Procedure (Cont'd)

START SIGNAL

8

CHECK INPUT SIGNAL CIRCUIT-I

9 DETECT MALFUNCTIONING PART

1.

Turn ignition switch to “START".

2. Check voltage between fuse block and ground with CON-

SULT or tester.
Voltage: Battery voltage

&
ZEa!

_ Fuse ANECT
% b.ock. g

Check the following.

« Harness connectors M32, F23

¢ Harness connectors M10

# Fuse block {(J/B)

& Harness for open or short between ECM and fuse block

P | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

SEF734U
OK or NG
OK . |GOTOS.
NG p (GOTOT.

p | INSPECTION END

7

DETECT MALFUNCTIONING PART

Check the following.

Harness connector E3
Fuse block {J/B)

Harness for open or short between fuse block and ignition

switch

P | Repair harness cr connectors.

CHECK INPUT SIGNAL CIRCUIT-N

wn =

. Tumn ignition switch “OFF",
. Disconnect ECM harness connector.
. Check harness continuity between ECM terminal 20 and

fuse block.
Continuity should exist.

. € @ . €

Fus
[ Ecm 0]CONNECTOH|| block
20

[Q]

SEF735U
If OK, check harness for short to ground and shert to
power.
OK or NG
OK p |GOTO 1D
NG p |GOTOS.

EC-438




FUEL PUMP

Dascription
Description
NBEC0353
SYSTEM DESCRIPTION
NBEG0353501
Sensor input Signal to ECM EC':’I.'O::‘”C' Actuator
Camshaft position sensor Engine speed
Fuetl plu M2 1 Fuel pumgp relay
Ignition switch Start signal contro

The ECM activates the fuel pump for several seconds after the
ignition switch is turned on to improve engine startability. If the
ECM receives a 120° signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the pump to operate.
If the 120° signal is not received when the ignition switch is on, the
engine stalls. The ECM stops pump operation and prevents battery
discharging, thereby improving safety. The ECM does not directly
drive the fuel pump. It controls the ON/OFF fuel pump relay, which
in turn controis the fuel pump. -

Condition

Fuel pump operation

Ignition switch is turned to ON.

Operates for 5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1.5 seconds

Except as shown above

Stops

SEFD18S|

COMPONENT DESCRIPTION
The fuel pump with a fuel damper is an in-tank type (the pump and
damper are located in the fuel tank).

NBECGIE3502

CONSULT Reference Value in Data Monitor
Mode
. . NBECO354
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
® [gnition switch is turned to ON. {Operates for 5 seconds.) ON
FUEL PUMP RLY |® Engine running and cranking
Except as shown above OFF

EC-439
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FUEL PUMP

ECM Terminais and Reference Value

ECM Terminals and Reference Value .
Specification_ data are reference values and are measured between each terminal and 32 (ECCS ground).

TER- | wiRe
MINAL : ITEM CONDITION DATA (DC Voltags)
NO COLOR
[Ignition switch “ON"]
e For 5 seconds after turning ignition switch “ON” 0-1v
[Engine is running]
1 R/L Fuel pump relay -
[fgnition switch “ON”]
e More than 5 secaonds after turning ignition switch E‘:\TTE R,\; VOLTAGE
“ON”
EC-440

614



FUEL PUMP

Wiring Diagram

Wiring Diagram

NBECG3S8
IGNITICN SWITCH EC' F/PUMP"O1 @ﬂ
ON or START
1
! FUSE Refer to EL-POWER.
g 15A (E.lbg)CK WA
I s : Detectable line for DTC
|ﬂ” e ;. Non-detactable line for DTC EM

22]
2

UI#IS—' Lo
T
®
|
'Tl I_Z—I FUEL PUMP m ?E
é ” RELAY wiL
r AT
R
R/L W/L
T
D
R/L L
(E1) [1]
-_ FUEL P
R/L WiL M
& .
B
SU
ER

FPRLY ECM
ECCS B22 B11 B
CONTROL
MODULE)
BY
Refer to last page (Foldout page). ['Fﬂ A
_ 1),
2]3lalslc” _>l6f7]8]910 ' NGD)
11]12]13[14]15]18]17]18]10]20]21]22]23]o4 @ [2 - 1 | B @;D s
101|102 |103 |04 ] | 105] 106 | 107 | +oa
twgma | naf [ns)ne|nsfns NS D)4
i K K] N K] E A GY -

MEC174C
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FUEL PUMP

Diagnostic Procedure

Diagnostic Procedure

1 CHECK OVERALL FUNCTION

3 DETECT MALFUNCTIONING PART

1. Turn ignition switch “ON®.

2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt on the fuel feed
hose for 5§ seconds after ignition switch is turned
“ON".

Check the following.

® Harness connectors E1, M1

® 15A fuse

e Harness jfor open or short between fuse and fuel pump
relay

p | Repair harness or connectors.

4 CHECK POWER AND GROUND CIRCUIT

SEF0195
OK or NG
oK p [INSPECTION END
NG p |GOTO2.

2 CHECK POWER SUPPLY

1. Turn ignition switch “OFF™.
2. Disconnect fuel pump relay.

AZaL

[ ™~ A
BATTERY " Fusible link & relay boxn

SEFD205
3. Tum ignition switch “ON".
4, Check voltage between terminals 2, 3 and ground with
CONSULT or tester.
Voltage: Battery voltage

— Eﬁ DISCONNECT
Ak 4 €
oy

|

o

>

1. Turn ignition switch “OFF".
2. Disconnect fuel pump harness connector.

Rear seat access
L

. Fuel pump
(\ 28 harness cennector SEF021S
3. Check harness continuity between terminal 2 and body
ground, terminal 1 and fuel pump relay connector terminal
5.
Continuity should exist.

cTzD '23_'

CISCOMNECT DISCONNECT

)

[@]

lon

(C@j SEF737U

It OK, check harness for short to ground and short to
power.

OK or NG
OK p [GOTOS,
NG p |GOTOS.

SEF736U
OK or NG
OK p |GOTO 4.
NG } GO TO 3.
EC-442
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FUEL PUMP

Diagnostic Procedure (Cont'd)}

5 DETECT MALFUNCTIONING PART

8 CHECK COMPONENT

Check the following.

¢ Harpess connectors M2, B1

e Harness connectors E1, M1

# Harness for open or short between fuel pump and body
ground

® Harness for open or short between fuel pump and fuel
pump relay

» | Repair open circuit or short to ground
or short to power in harness or con-
nectors.,

6 CHECK OUTPUT SIGNAL CIRCUIT

. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 11 and
fuel pump relay connector terminal 1.

Continuity should exist.

'ﬁi
Y | Ecwm EOICONNECTORH lb.( TS

DISCONNECT BISCDNN ECT

-

[@]

&3

If OK, check harness for short to ground and short to
power.

(B with CONSULT

(Fuel pump relay)

1. Reconnect luel pump relay, fuel pump harness connector
and ECM harness connector.

2. Turn ignition switch "ON".

3. Turn fuel pump relay "ON" and "OFF" in “"ACTIVE TEST"
mode with CONSULT and check operating sound,

BACTIVETESTEH []
FUEL PUMP RELAY  ON

= — — MONITOR = == =
CMPS+RPM(REF) Orpm

MEF309F

Without CONSULT
{Fuel pump relay)
Refer to “Component Inspection”, EC-444.,

QK or NG
OK p |GOTOS.
NG p | Replace fuel pump relay.

9 CHECK COMPONENT

OK or NG
OK p GO TO 8.
NG p (GOTO7Y.

7 DETECT MALFUNCTIONING PART

(Fuel pump)

Refer to “Component Inspection”, EC-444.
OK or NG

OK p (GO TO 10.

NG p | Replace fuel pump.

Check the following.

® Harness connectors F23, M32

® Harness connectars M1, E1

¢ Harness for open or short between ECM and fuel pump
relay

10 |CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

p | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

p  INSPECTION END

EC-443

@l

[MIA

ER

LG

FE

AX

S

BT

i
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Component Inspection

FUEL PUMP .

SEF511P

SEF0225

618

Component Inspection

FUEL PUMP RELAY
Check continuity between terminals 3 and 5.

NBECOISE

NBECT358501

Conditions Continuity
12V direct current supply between terminals 1 and Y
2 : es
No

No current supply

If NG, replace relay.

FUEL PUMP
1. Disconnect fuel pump harness connector.

2. Check resistance between terminals 1 and 2.
Resistance: 0.2 - 5.0Q [at 25°C (77°F)]

If NG, replace fuel pump.

EC-444

NBEC0358302



POWER STEERING OIL PRESSURE SWITCH

Wiring Diagram

Wiring Diagram | r—
EC-PST/SW-01 @&

(EE((::%S CONTROL [MIA
MODULE) .
PWST P mmmmll : Detoctable line for DTG
|_3|T|9_| s - Non-detectabls line for DTC EM
R/B
I LG
R/B
F23
R/B
FE
R/B
@D
o AT
R/B
I | TF
R/B
—
Slew ™D
R/B
AX
R/B
IZ] SU
POWER
ofF OIL PRESSURE
Q,
_ ON |SWITCH SR
L - ST
B
| RS
B
=
E101 B
Refer to last page (Foldout page). lHT A
@)
HAEIEE 67
12[13]14]15h16]17]18[19]20]21]22
§C
ElL
101 {102 [10a f1o4{ 105|105 407|108
D%

10910 |t (2] | 13|14 s 116

H7|nane |20y 21f1ee|izs|t24

MECG175C

EC-445
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POWER STEERING OIL PRESSURE SWITCH

Component Description

Under vehicle view e

;ﬁ N A)

I /‘

£3' Power steering oil
pressure switch
harness conneclor

Alternator

r SEF772U

Component Descrlptlon

NBECO360

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.

‘When a power steering load is detected, it signals the ECM. The
ECM adijusts the IACV-AAC valve to increase the idle speed and

adjust for the increased load.

CONSULT Reference Value in Data Monitor

Mode
. . NBEC0IST
Specification data are reference values.
MONITCR ITEM CONDITION SPECIFICATION
] ) _ Steering wheel in neutral position OFF
PW/ST SIGNAL . Engme:_After warming up, idle {forward direction)
the engine
The steering wheel is fully turned. |ON

ECM Terminals and Reference Value

NBECo362

Specification data are reference values and are measured between each terminal and 32 (ECCS ground).

TER" | wire
MINAL ITEM CONDITION DATA (DC Voltage}
COLOR
NO.
[Engine is running] ov
39 /B Power steering oil pressure | ® Steering wheel is being fully tumed
switch .. .
[Engine is running] .
e Steering wheel is not being turned Approximatety 5V

EC-446



POWER STEERING OIL PRESSURE SWITCH

Diagnostic Procedure

Diagnostic Procedure

=NBEC0363

1 INSPECTION START

3 CHECK OVERALL FUNCTION

Do you have CONSULT?

Yes or No
Yes p [GOTO2.
No p |GOTOA3.

2 CHECK OVERALL FUNCTION

() with CONSULT

1. Turn ignition switch “ON”.

2. Perform “PW/ST SIGNAL CIRCUIT” in “FUNCTION TEST”
mode with CONSULT,

B PW/ST SIGNAL CIRCUITE

HOLD STEERING WHEEL
IN A FULL

LOCKED rosiTion
THEN
. TOUCH START

il START |

[ NEXT

MEF023E

 Without CONSULT
1. Start engine.
2. Check voltage between ECM terminal 39 and ground.
Voltage:
When steering wheel is turned quickly.
Approximately OV
Except above
Approximately 5V

. @ CONNECST
[_ecm__Jo[connecTon]| B
»

@ | @
7

= SEFT39U
OK or NG
OK p | INSPECTION END
NG » | GO TO4.

4 CHECGK GROUND CIRCUIT

With CONSULT
1. Start engine.
2. Check “PW/ST SIGNAL" in “DATA MONITOR™ mode with
CONSULT.
Steering is neuiral position: OFF
Steering is turned; ON

1. Turn ignition switch “OFF”.

2. Disconnect power steering oil pressure switch harness con-
nector.

3. Check harmess continuity between terminal 1 and engine
ground.
Continuity shouid exist.

E DISCONNECT
#MONITOR NG FAL ] D K Eﬁ}
PW/ST SIGNAL QFF
G J
SEF740U
RECORD | If OK, check hamess for short to ground and short to
SEF591| power.

OK or NG OK or NG

CK B | INSPECTION END OK » |GOTOS.

NG » |GOTO4. NG P | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

EC-447

MA

EM

LG

[Fle

TF

PD

SU

BR

RS

BT

A

SG

EL

(2
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POWER STEERING OIL PRESSURE SWITCH

Diagnostic Procedure (Cont’d)

5 CHECK INPUT SIGNAL CIRCUIT

6 DETECT MALFUNCTIONING PART

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 39 and
ferminal 2.
Continuity should exist.

LD

m —
Ay [ _ecv[o[comecron]] A | L5
DISCONNECT 39 DISCONNECT
SEF741U

If OK, check harness for short to ground and short to

Check the following.

® Harness connectors F23, M32

® Harness connectors M1, E1

® Harness connectors E48, E102

® Harness for open or short between ECM and power steer-
ing oil pressure switch

P | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

7 CHECK COMPONENT

{Power steering oil pressure switch}
Refer to “Compenent Inspection”, EC-448.

power.
OK or NG OK or NG
OK » |GoTO7 OK » |GOTOS
NG p (GCTOG. NG P | Replace power steering oil pressure
switch.
8 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107.
B | INSPECTION END
Component inspection
NBELC0364
W pEConNECT i POWER STEERING OIL PRESSURE SWITCH N
1.5 < 1. Disconnect power steering oil pressure switch harness con-
nector then start engine,
@ 2. Check continuity between terminais 1 and 2.
Conditions Continuity
Steering wheel is being fully turned Yes
=5 Steering wheel is not being turned No
AECT62

If NG, replace power steering oil pressure switch.

EC-448



IACV-FICD SOLENOID VALVE

Wiring Diagram

Wiring Diagram
NBEC0365
IGNITION ON EC'FICD'O1 @H
1 Refer to EL-POWER
FUSE afar 1o - "
7.5A |BLOCK MA
EI (J/B)
L mm  Datectable line for DTC
||ﬂ|| = : Non-detectable line for DTC EM
Giw
@ e P To COMPRESSOR LG
1
BW
(F5)
| Gl EX
GW aw a2
1 [ I __'I FE
AR
6'] CONDITIONER L aev-ric SR
® & B[R f
7k
L (L= LI_| D AT
GAR BW I_’:_l G/OR
I I G/OR I TE
G/OR G/OR
GiR B/W u
Ef-o2- T w® g T PO
(M1 G/OR OFF | AMBIENT AIR
G/A B/wW I TEMPERATURE
SWITCH
[1] ONg- ~ AX
DICDE (L2
G/R BAW
|—l—| REUED B SU
F22 l—|-—|L2_i
@R BAV G/OR
| Ba
- B B
@ 1
o~ |
It L 4 ST
GiR GIOR E1d
ACRLY TASW ECM BiS
(ECCS
CONTROL
MODULE)
BT
51 Refer to last page {Foldout page). M
1]2]3]4]sp="" =6[7]|&][a]i0 1]12]3{c]415¢6]7 .
11]12]13114]15{15]17] 18] 19]20]{21 [22]23]24 8o Hoj11hatiafi4]i5{16 X Ee Y
W GY [sf L D)
G
<] ]
(@ Eh®
GY Gy W GY Bl
101 |10z | 103 [104| ] 105] 106] 107 | 108 :
wlw[wire] (r[wefre[rs W D3
17| na [uiaf1| {121[122 Jizs |12a ay S.
MEC176G
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IACV-FICD SOLENOID VALVE

Component Description

Component Description —
When the air conditioner is on, the [ACV-FIGD solenoid valve sup-
plies additional air to adjust to the increased load.

e g

€ 1ACV- FICD;_\

\Rsolenold valve v’ JACV-FICD
V][] solenoid valve harness

connacior SEF0248A

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and 32 (ECCS ground)

TER- WIRE
MINAL ITEM CONDITION DATA {DC Voltage)
NO COLOR

[Engine is running]
® idle speed ov
¢ Ambient air temperature is above 23.5°C (74°F)
o Air conditioner is operaling

[Engine is running]
Ambient air temperature @ ldle speed BATTERY VOLTAGE
switch * Ambient air temperature is below 23.5°C (74°F) | (11 - 14V)

* Air conditioner is operating

9 G/OR

[Engine is running]
e |dle speed )
® Ambient air temperature is below 23.5°C (74°F) Approximately 5V
& Air conditioner is not operating

[Engine is running] 0- 1V
e Both A/C switch and blower fan switch are “ON™

[Engine is running] BATTERY VOLTAGE
e A/C switch is “OFF” {11 - 14V}

12 G/R Air conditioner relay

[Engine is running]
® Both A/C switch and blower fan switch are “ON” | Approximately 0V

21 B/wW Air conditioner switch (Compressor operates)*

[Engine is running] "
& Air conditioner switch is “OFF” Approximately 5V

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

EC-450



IACV-FICD SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

=NBECO368

1 CHECK OVERALL FUNCTION

3 CHECK POWER SUPPLY

1. Start engine and warm it up to normal operating tempera-
ture.
2. Check idle speed.
750450 rpm {in “N” position)
it NG, adjust idle speed.
3. Turn air conditioner switch and blower fan switch "ON”,
4. Recheck idle speed.
800 rpm or more {in “N” position)

\\u‘l lll‘.u,! =)
S, @)

N3 ;
X
S I8\,
= 7
% . = -
‘,/0 x1G00 r/min ’ -
SEF7A2U
QK or NG
OK p | INSPECTION END
NG » |GoTO2

2 CHECK AIR CONDITIONER FUNCTION

Check if air conditioner compressor functions normally,

OK or NG
QK p [GOTOS.
NG p | Refer to HA section (“TROUBLE
DIAGNOSES™).

1. Turn air conditioner switch and blower fan switch “OFF".

2. Stop engine. :
3. Disconnect IACV-FICD solenoid valve hamess connector.

s T

<€1ACV-FICD i

P Y .
solenoid valve

VT
SEF024SA
4. Start engine, then turn air conditioner switch and blower
fan switch "ON”.
5. Check voltage between terminal 1 and ground with CON-
SULT or tester.
Voltage: Battery voltage

E HSCONMNELT

(3

sy

JACV-FICD
solenoid valve harness

connector

GG

SEF743U
OK or NG
oK p |GOTOS.
NG p |GOTO4

4 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors F5, F100

# FHarness for open or short between |ACV-FICD solenoid
valve and harness connector F22

p | Repair harness or connectors.

EC-451
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IACV-FICD SOLENOID VALVE

Diagnostic Procedure (Cont'd)

CHECK GROUND CIRCUIT

7 CHECK COMPONENT

. Stop engine.
2. Disconnect ambient air temperature switch harness con-

{Ambient air temperature switch)
Refer to HA section.

OK or NG
OK p (GO TOS
NG p- | Replace Ambient air temperature
switch.

8 CHECK COMPONENT

(IACV-FICD solenoid vaive)
Refer to “Component Inspection”, EG-452.

OK or NG
OK p (GCTOS.
NG » | Replace IACV-FICD solencid valve.

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107.

nector,
3. Check harness continuity between switch terminal 2 and
bedy ground, switch terminal 1 and solenoid valve terminal
2.
Continuity should exist.
L= L)
T.S. am apy s
DISCONNECT HSCONNECT
=l Lo
[ O ]
SEF744U
It OK, check harmess for short to ground and short to
power.
OK or NG
OK > |GOTO7Z.
NG p |GOTOG.
6 DETECT MALFUNCTIONING PART

p [ INSPECTION END

Check the following.

Harness connectors F100, F5

Harness connactors F22, M33

Harness connectors M1, E1

Diode F26

Harness for open or short between IACV-FICD sclenoid
valve and ambient air temperature switch

Harness for open or short between ambient air temperature
switch and ground

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

>

)

ter

SEF7210)

Component Inspection

IACV-FICD SOLENOID VALVE
Disconnect IACV-FICD solenoid valve harness connector.
Check for clicking sound when applying 12V direct current to

minals.

EC-452

NBECU3EY
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|IACV-FICD SOLENOID VALVE

Component !nspe'cﬁon (Con!fcj)

o (Check plunger for seizing or sticking.
Washer e Check for broken spring.

@‘T 0 @j& MA
f Spring EM
Plunger

SEF097K LG

FE

AT

TF

PD

S

BR

ST

RS

BT

EC-453
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Wiring Diagram

MIL & DATA LINK CONNECTORS

Wiring Diagram

NBECO370

EC-MIL/DL-01

I : Detectabie line for DTC
— : Non-detectable line for DTC

IGNITION SWITCH 7]
ON or START BATTERY
| R ELOCK
(/B) Reafer to EL-POWER.
104 10A 7.5 |810)
1 1 I
60U [T |]6Y|f |
W/B BAW YiL
I |
|
B
51
W/B DATA LINK
el EGR CONSULT
12
COMBINATION
METER
(MAIE:FUNOCTION - > - -
INDICATOR
INDIC L] 2] 5] L7o]
W L 8 LG/R
K :

DATA LINK
CONNECTOR
FOR GST
2] 2]
B B
°

n 9

is B B B
oR W L LG/R J__ i L l
el &l [s]l &1l M77
MIL CSR CST GST ECM
(ECCS
CONTROL
MODULE}
Refer 1o last page (Foldout page).
HHBABEHEE D 123]4]s]6l7 1]2]3[4aNs5]6(7 CIDRCED
Q) OfeTa i 121314@ 8]0 [1o]1|[12[13]14]15]16 M24
gl1o[11]12]13]14f15] 18] GY GY w
2lalalsk="" =Hs{7|8ig]i0 TR
11112]13114]15]18]17]18]19]20{21 |22}2a]24 "
I 1L
1011102103 | 104] | 105} 108 107 [ 108
we{nom ftz] [na{nd]us| e
wrng|ua{izo] | ee]ies]12
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SERVICE DATA AND SPECIFICATIONS (SDS)

Fuel Pressure Regulator

Fuel Pressure Regulator

NBECO371

fuel pressure at idling kPa (kgicmZ, psi)

Vacuum hose is conngected

Approximately 235 (2.4, 34)

Vacuum hose is disconnected

Approximately 294 (3.0, 43}

WA

Idle Speed and Ignition Timing

NBECO372 LgJ M

Idle speed™t rpm

No-load*2 (in “N” position)

75050 (70073)

Air conditioner: ON (in “N” position)

850 or more

Ignition timing

15°£2° BTDC™3

Closed throttie position switch touch speed {(“CFF” 1o “ON"} {in “N” position) rpm

950+150"3

*1: Feedback controlled and needs no adjustments

*2: Under the following conditions:
®  Ajr conditioner switch: OFF

¢ FElectric load: OFF (Lights, heater fan & rear defogger)
&  Steering wheel: Kept in straight-ahead position

*3: Disconnect throttle position sensor

Ignition Coil

NBECO373
i

Primary voltage

12v

Approximately 1.0Q

Primary resistance [at 20°C (68°F)]
PD
Secondary resistance [at 20°C (68°F)] Approximately 10 kQ
Mass Air Flow Sensor _AX
NBECO374
Supply voltage Battery voltage (11 - 14)V
QOutput voltage at idle 1.0-1.7'V SU
. . 3.3-4.8 gm/sec at idle”
Mass air flow (Using CONSULT or GST) 12.0- 148 gm/sec al 2,500 pm"* B@]
*: Engine is warmed up sufficiently and running under no-load.
Engine Coolant Temperature Sensor ST
NBECO375
Temperature °C (°F) Resistance kQ
RS
20 (68) 21-29 !
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260 BT

EGR Temperature Sensor

seecosrs [

EGR temperature °C (°F) Voltage (V) Resistance (MQ)
0 (32) 4.81 79-9.7 (S
50 (122) 282 0.57 - 0.70
100 (212) 0.8 0.08 -0.10 =L

Front Heated Oxygen Sensor Heater

NBECO377 ‘[@X

Res_istance [at 25°C (77°F))

23-43Q

EC-455
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SERVICE DATA AND SPECIFICATIONS (SDS)

Fuel Pump

Fuel Pump

NBECG378

Resistance [at 25°C (77°F)]

0.2 -5.0Q

IACV-AAC Valve

NBECO379

Resistance [at 20°C (68°F)]

Approximately 10.0€

Injector

NHEC0388

Resistance [at 25°C (77°F)]

10 - 14Q

Resistor

WBECO387T

Resistance [at 25°C (77°F)}

Approximately 2.2 k2

Throttle Position Sensor

NBECO382

Throttle valve conditions

Resistance k&2 [at 25°C (F7°F)]

Completely closed

Approximately 0.5

Partially open

05-40

Completely open

Approximately 4.0

Calculated Load Value

NBE(C0383

Calculated load value % (Using CONSULT or G5T)

At idle 18.0 - 26.0
At 2,500 pm 18.0-21.0
Intake Air Temperature Sensor i
Temperature °C {°F) Resistance kO
20 (68) 21-29
80 (176) 027-0.38

Rear Heated Oxygen Sensor Heater

NBEGO385

Resistance [at 25°C (77°F)]

23-430

Crankshaft Position Sensor (OBD)

NBECO386

Resistance [at 20°C (68°F)]

166.5 - 203.50

Tank Fuel Temperature Sensor

NBECOS2T

Temperature °C (°F)

Resistance kQ

20 (68)

23-27

a0 (122)

0.79-0.80

EC-456
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