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Alphabetical & P No. index for DTC

TROUBLE DIAGNOSIS — INDEX

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

MNAECGO0

MAECH001501
DTC*6
(CONSULJI}?SI::]rSeen terms) ECM“1 CONSULT Reference page
GS3T*2

Unable to access ECCS — — EC-88
ABSL PRES SEN/CIRC 0803 P0105 EC-123
AIR TEMP SEN/CIRC 0401 PO110 EC-132
A/T 18T GR FNCTN 1103 P0O731 AT-105
AT 2ND GR FNCTN 1104 PO732 AT-111
A/T 3RD GR FNCTN 1105 P0733 AT-117
A/T 4TH GR FNCTN 1106 PO734 AT-123
AT COMM LINE — PO&00 EC-334
AJT DIAG COMM LINE 0804 P1605 EC-422
A/T TCC S/V FNCTN 1107 P0744 AT-137
ATF TEMP SEN/CIRC 1208 PO710 AT-91

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 P0510 EC-329
COOLANT T SEN/CIRC*3 G103 PO115 EC-138
"COOLANT T SEN/CIRC 0908 PO125 EC-153
CPS/CIRC (OBD) COG 0905 P1336 EC-357
CPS/CIRCUIT (OBD}) 0802 P0335 EC-264
CYL 1 MISFIRE 0608 PO301 EC-255
CYL 2 MISFIRE 0607 P0302 EC-255
CYL 3 MISFIRE 0606 P0O303 EC-255
CYL 4 MISFIRE 0605 PO304 EC-255
CYL 5 MISFIRE 0604 P0305 EC-255
CYL 6 MISFIRE 0603 P0306 EC-255
ECM 0301 POB05 EC-337
EGR SYSTEM 0302 P0400 EC-276
EGR SYSTEM 0514 P1402 EC-373
EGR TEMP SEN/CIRC 0305 P1401 EC-367
EGRC SOLENOID/Y 1005 P1400 EC-362
EGRC-BPT VALVE 0306 P0O402 EC-284
ENGINE SPEED SI1G*4 1207 PO725 AT-101
EVAP PURG FLOW/MON 0111 P1447 EC-399
EVAP SYS PRES SEN 0704 P0O450 EC-311

EC-2



TROUBLE DIAGNOSIS — INDEX

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

DTC*6
(CONSU [T sereen terms) ECM*1 CONSULT Reference page
GST™2
EVAP SMALL LEAK 0705 PO440 EC-202
EVAP SMALL LEAK 0213 P1440 EC-380
FR 02 SE HEATER-Bf 0901 PO135 EC-194
FR 02 SE HEATER-B2 1001 PO156 EC-104
FRONT O2 SENSOR-B1 0503 PO130 EC-158
FRONT 02 SENSOR-B1 0415 PO131 EC-166
FRONT 02 SENSOR-B1 0414 PO132 EC-172
FRONT 02 SENSOR-B1 0413 PO133 EC-178
FRONT 02 SENSOR-B! 0509 PO134 EC-187
FRONT 02 SENSOR-B2 0303 PO150 EC-158
FRONT 02 SENSOR-B2 0411 PO151 EC-166
FRONT 02 SENSOR-B2 0410 PO152 EC-172
FRONT O2 SENSOR-B2 0409 P0153 EC-178
FRONT 02 SENSOR-B2 0412 PO154 EC-187
FUEL SYS LEAN/BK1 0115 PO171 EC-237
FUEL SYS LEAN/BK2 0210 PO174 EC-237
FUEL SYS RICH/BK1 0114 PO172 EC-244
FUEL SYS RICH/BK2 0209 PO175 EC-244
FUEL TEMP SEN/CIRC 0402 PO180 EC-251
IACV/AAC VLV/GIRC 0205 PO505 EC-323
IGN SIGNAL-PRIMARY 0201 P1320 EC-350
INHIBITOR SW/CIRC 1101 PO705 AT-86
KNOCK SENSOR 0304 P0325 EC-260
L/PRES SOL/CIRG 1205 PO745 AT-145
MAP/BARO SW SOL/CIRC 1302 P1105 EC-339
MAF SEN/CIRCUIT*3 0102 PO100 EC-115
MULTI CYL MISFIRE 0701 PO300 EC-255
NO SELF DIAGNOSTIC FAILURE INDICATED 0505 P0000 -
NO SELF DIAGNOSTIG FAILURE INDICATED Flashing*s No DTC EC-58
OVER HEAT 0208 — LC section
O/L CLTCH S/CIRG 1203 P1760 AT-168
P-N POS SW/CIRGUIT 1003 PO705 EC-425
PURG VOLUME CONTN 1008 PO443 EC-299
PURG VOLUME CONTNV 0214 P1444 EC-387
REAR 02 SENSOR-B1 0511 PO137 EC-200
REAR O2 SENSOR-B 0510 P0138 EC-208

EC-3
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TROUBLE DIAGNOSIS — INDEX

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

DTC*6
(CONSUL’:EesTrSeen terms) ECM*1 cg:;?%u Reference page
REAR 02 SENSOR-B1 0707 P0139 EC-216
REAR 02 SENSOR-B1 0512 P0140 EC-224
REAR 02 SENSOR-B2 0314 PO157 EC-200
REAR 02 SENSOR-B2 0313 P0158 EC-208
REAR 02 SENSOR-B2 0708 PO159 EC-216
REAR 02 SENSOR-B2 0315 PO160 EC-224
RR 02 SE HEATER-B1 0902 _ PG141 EC-231
RR 02 SE HEATER-B2 1002 PO161 EC-231
SFT SOL A/CIRC*3 1108 PO750 AT-151
SFT SOL B/CIRC*3 1201 PO755 AT-156
TCC SOLENOID/CIRG 1204 PO740 AT-132
TP SEN/CIRC A/T*3 1206 P1705 AT-161
TRTL POS SEN/CIRC*3 0403 - PO120 EC-143
TW CATALYST SYS-B1 0702 P0420 EC-288
TW CATALYST SYS-B2 0703 P0430 EC-288
VC CUT/V BYPASS/V 0311 P1491 EC-415
VC/V BYPASS/V 0801 P1490 EC-410
VEH SPEED SEN/CIRC 0104 POS00 EC-319
VEH SPD SEN/CIRC"4 1102 PO720 AT-96
VENT CONTROL VALVE 0903 PO446 EC-305
VENT CONTROL VALVE 0215 P1446 EC-394
VENT CONTROL VALVE 0309 P1448 EC-404

*1: In Diagnostic Test Mode Il (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.
*4: The MIL illuminates after TCM (Transmission contral 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 RS0 models, “B1” and “BK1” indicate right bank and “-B2” and “BK2” indicate left bank.

P NO. INDEX FOR DTC

NAECOR015062

DTC*G
CONSULT ECM*1 (CONSUL‘II'tesTrSeen terms) Reference page
GST*2
— — Unable to access ECCS EC-88
No DTC Flashing™s 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 & F No. Index for DTC (Cont'd)

- DTCs e

CONSULT ECM*4 (CONSU L'l;ir:feen terms) Reference page

GST*2 MA

PO105 0803 ABSL PRES SEN/GIRC £C-123

PO110 0401 AIR TEMP SEN/GIRC ' EC-132 EM

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

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

PO125 0908 *COOLANT T SEN/CIRC EC-153

P0130 0503 FRONT O2 SENSOR-B1 EC-158

PO131 0415 FRONT O2 SENSOR-B1 EC-166 .

PO132 0414 FRONT 02 SENSOR-B1 EC-172 FE

PO133 0413 FRONT O2 SENSOR-B1 EC-178 |

PO134 0509 FRONT 02 SENSOR-BT EC-187 el

PO135 0901 FR O2 SE HEATER-B* EC-194 Wi

PO137 0511 REAR 02 SENSOR-B1 EC-200

PO138 0510 REAR 02 SENSOR-B1 EG-208 AT

PO139 0707 REAR 02 SENSOR-B1 EC-216

P0140 0512 REAR 02 SENSOR-B1 EC-224 TE

PO141 0902 RR 02 SE HEATER-B1 . EC-23t

PO150 0303 FRONT O2 SENSOR-B2 EC-158 ED

PO151 0411 FRONT O2 SENSOR-B2 EC-166

PO152 0410 FRONT 02 SENSOR-B2 EC-172 AX

PO153 0409 FRONT 02 SENSOR-B2 EC-178

P0154 0412 FRONT 02 SENSOR-B2 EC-187 S

PO155 1001 FR O2 SE HEATER-B2 EC-194

PO157 0314 REAR 02 SENSOR-B2 EC-200 BR

PO158 0313 REAR 02 SENSOR-B2 EG-208

PO159 0708 REAR 02 SENSOR-B2 EC-216 ST

PO160 0315 REAR 02 SENSOR-B2 EC-224

PO161 1002 RR 02 SE HEATER-B2 EC-231 RS

PO171 0115 FUEL SYS LEAN/BK1 EC-237 -

PO172 0114 FUEL SYS RICH/BKT EC-244 5l

PO174 0210 FUEL SYS LEAN/BK2 EC-237 A

PO175 0209 FUEL SYS RICH/BK2 EC-244

P0180 0402 FUEL TEMP SEN/CIRC EC-251 s

PO300 0701 MULTI CYL MISFIRE EC-255

PO301 0608 CYL 1 MISFIRE EC-255 Bl

P0302 0607 CYL 2 MISFIRE EC-255

P0O303 0606 CYL 3 MISFIRE EC-255 1B
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TROUBLE DIAGNOSIS — INDEX

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

DTC"6
CONSULT ECM*1 (CONSUL'IIEesrgsaen terms) Reference page

GST*2

PO304 0605 CYL 4 MISFIRE EC-255
P0305 0604 CYL 5 MISFIRE EC-255
P0O306 0603 CYL & MISFIRE FC-255
P0325 0304 KNOCK SENSOR _ EC-260
P0335 0802 CPS/CIRCUIT {OBD) EC-264
P0O340 0101 CAM POS SEN/CIRC EC-269
P0O400 0302 EGR SYSTEM EC-276
PO402 0306 EGRC-BPT VALVE EC-284
P0420 0702 TW CATALYST SYS-B1 EC-288
P0430 0703 TW CATALYST 8YS-B2 EC-288
P0O440 0705 EVAP SMALL LEAK EC-292
P0443 1008 PURG VOLUME CONT/V EC-229
P0O446 0903 VENT CONTROL VALVE EC-305
P0450 0704 EVAP SYS PRES SEN EC-311
P0500 0104 VEH SPEED SEN/CIRC EC-319
PO505 0205 IACV/AAC VLV/CIRC EC-323
PO510 0203 CLOSED TP SW/CIRC EC-329
POGO0 — A/T COMM LINE EC-334
P0O605 0301 ECM EC-337
PO705 1101 INHIBITOR SWICIRC AT-86
P0710 1208 ATF TEMP SEN/CIRC AT-91
PO720 1102 VEH SPD SEN/CIRC A/T*4 AT-96
P0O725 1207 ENGINE SPEED SIG*4 AT-101
PO731 1103 AT 18T GR FNCTN AT-105
P0O732 1104 A/T 2ND GR FNCTN AT-111
P0733 1105 AT 3RD GR FNCTN AT-117
P0734 1106 AT 4TH GR FNCTN AT-123
PO740 1204 TCG SOLENOIVCIRC AT-132
PG744 1107 A/T TCC S/V FNCTN AT-137
PO745 1205 L/PRESS SOL/CIRC AT-145
PQO750 1108 SFT SOL A/CIRC*3 AT-151
PQ755 1201 SFT SOL B/CIRC™3 AT-156
P1105 1302 MAP/BARO SW SOL/CIRC EC-339
P1148 0307 CLOSED LOOP-B1 EC-348
P1168 c308 CLOSED LOOP-B2 EC-348
P1320 0201 IGN SIGNAL-PRIMARY EC-350
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TROUBLE DIAGNOSIS — INDEX

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

DTC*6 . @l
CONSULT ECM*1 (CONSUL'IIFE:Qfeen terms} Reference page
GST*2 MIA
P1336 0905 CPS/CIRC (OBD) COG EC-357
P1400 1005 EGRC SOLENOIDNV EC-362 )
P1401 0305 EGR TEMP SEN/CIRC EC-367
P1402 0514 EGR SYSTEM EC-373 LG
P1440 0213 EVAP SMALL LEAK EC-380
P1444 0214 PURG VOLUME CONT/V EC-387
P1446 0215 VENT CONTROL VALVE EC-394 -
P1447 0111 EVAP PURG FLOW/MON EC-399 FE
P1448 0308 VENT CONTROL VALVE EC-404
P1490 0801 VC/V BYPASS/V EC-410 Cl. 1
P1491 0311 VC CUTH BYPASS/Y : EC-415 WIT
P1605 0804 A/T DIAG COMM LINE EC-422
P1705 1206 TP SEN/CIRC A/T*3 AT-161 AT
P1706 1003 P-N POS SW/CIRCUIT EC-425
P1760 1203 O/R CLUTCH SOU/CIRC AT-168 TE
— 0208 OVER HEAT LC section
*1: In Diagnostic Test Mode Il (Self-diagnostic results). These numbers are controlled by NISSAN. 20

*2: These numbers are prescribed by SAE J2012.

*3: When the fail-safe operaticn occurs, the MIL ilfuminates,

*4: The MIL illuminates after TCM (Transmission control module) enters the fail-safe mode in two consecutive trips, if both the “Revo- @37
lution sensor” and the “Engine speed signal” meet the fail-safe condition at the same time.

*5: While engine is running.

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

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

Supplemental Restraint System (SRS) “AIR BAG”

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

WARNING:

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

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

o Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses are covered with yeflow 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 i

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

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

CAUTION:

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.

e 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.)

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

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

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

EC-8



PRECAUTIONS

Engine Fuel & Emission Controf System

| Engine Fuel & Emission Control System al

NAECGR04

WIRELESS EQUIPMENT ]

» When installing GB ham radio or a MA
mokile phone, be sure to observe the
following as it may adversely aifect

elactronic centroal systems depending E[M‘l]

ECM {ECC$ Control Module) an its installation location.
s Do not dlsass,_emble .ECM. 1} Keep the antenna as far away as
* Do not turn diagnosis test mode possible from the electronic conirol units.

selector forcibly. e 2) Keap the antenna feeder line more than H_—:@
# If a battery terminal is disconnected, 20 em {7.9 in) away from the harness

the memory will return to the ECM of electronic controls.

value. Do not let them run parallel for a long

The ECM will not start to self-control distance.

at its ipitial value. Engine cperation can 3) Adjust the antenna and feeder line so

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

disconnected. However, this is not an kept smallsr FE

mdicalion of a probler_n Da n'ot'replace 4} Be sure to greund the radio to vehicle

parts becausa of a slight variation. body

BATTERY SY
s Always vse a 12 voll battery as power
source.
* Do not attempt to disconnect battery FUSL PL:MP te fusl pump when there @ﬁ
) N - ® Do not operate fuel pu :
cables while engina is running. ECM PARTS HANDLING is no fuerin lines. pump
WHEN STARTING * Handle mass air flow sensor carefully ta  » Tighten fuel hose clamps lo the
¢ Do not depress accelerator pedal when avoid damage. specified torque. {Refar to MA seclion.) 8T
starting, e Do not disassemble mass air flow sensor.
s Immediately after starting, do not rev up » Do not clean mass air flow sensor with ECM HARNESS HANDLING
engine unnecessarily, any lype of detergent. ® Securely connect ECM harness ra{g
& Do not rev up engine just grior to « Do not disassamble IACV-AAC valve. connactors. b |
shutdown, s Even a slight leak in the air intake A poor cornection can cause an
system can cause serious problems. extremely high (surge} voltage to
¢ Do not shock or jar the camshaft develop in coil and condenser, thus @T
position sensor or crankshaft position resulting in damage to ICs.
sensor {OBD;}. ® Keep ECM harness at least 10 cm (3.9
in.) away from adjacent harnesses 1o (1A

prevent an ECM system malfunction
due to receiving external noise, '
degraded operation of 1Cs, etc. S@

» Keep ECM parts and harnesses dry.

¢ Balore removing parts, turn off ignition
switch and then disconnect battery |
ground cable. EL '

SEF352RC

DX
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Precaufions

PRECAUTIONS

SEF289H

Tightened

Loosened

SEF308Q

SEF291H

/_.—7———.__‘\

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

OLD ONE

4

2 a

R

MEFG40D,

SEF217U

Precautions

. NAECO00S
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 Nm (0.3 - 0.5 kg-m, 26 - 43 in-lb)

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

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

pin terminal, when connecting pin connectors.

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

e  When measuring ECM signals with a circuit tester, never @
: allow the two tester probes to contact.
? Accidental contact of probes will cause a short circuit and
voltage N damage the ECM power transistor. WA
LG
Shody Harness connector
for solencid valve ECM
NG
Solenoid valve FE
u% = oK CL
Circuit tester b__ WAW
SEF348N AT
Cylindsr number and Bank fayout ® !’:ieg:irc_ding model R50, “-B1” indicates the right bank and
Right bank (-B1%) -B2” indicates the left bank as shown in the figure.
Laft bank (-B27) TE
D
Front AX
=3 Crankshaft pulley |
* CONSULT indication
SEF926U 8U
Wiring Diagrams and Trouble Diagnosis
NAEGO006
When you read Wiring diagrams, refer to the followings: B3
¢ “HOW TO READ WIRING DIAGRAMS” in Gl section
¢ “POWER SUPPLY ROUTING" for power distribution circuit in EL section ST
When you perform trouble diagnosis, refer to the followings:
o “"HOW TO FOLLOW TEST GROUP IN TROUBLE DIAGNOSIS” in Gl section
o "HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT” in Gl section RIS
B
|
[HA
§G
BL |
X
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Special Service Tools

PREPARATION

Special Service

Tools

NAECDGT?

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

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

@\‘\/

NT379
KVv10114400 “l] 5 a Loosening or tightening rear heated oxygen sensor
(J-38365) a: 22 mm (0.87 in)
Heated oxygen sensor
wrench
NTG36
Commercial Service Tools
. NAECO0OS
Tool name Description
(Kent-Moore No.) ptio
Leak detector When distinguishing the EVAP leak portion.
(J41416)
NT703
EVAP service port When applying positive pressure through EVAP
adapter service port.
(141413-OBD)
NT704
Hase clipper This tool is used to clamp the EVAP purge hose
between the fuel fank and EVAP canister applied
to DTC P1440 (EVAP small leak positive pres-
sure).
Approx. 20 mm (0.78 in)
NT720

EC-12



PREPARATION

Commerbfal Service Tools (Cont’d)

Tool name Descriptio @l
{Kent-Moore No.) ption
Fuel fifler cap adapter . . Checking fuel tank vacuum relief valve opening MiA
pressure
I
LG

NTB53 .
Socket wrench Removing and installing engine coolant tempera- EC

Q ture sensor |
«»

Flg
19 mm

(0.75 in)

CL

NT70% .. 7 _ . . . . . . . . WA—JT

AT
TF
D

AX

BIr
(A
S @
B
X |
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Pans Location

ECCS Component Parts Location

NAECGO0Y

JIACV-AAC valve and IACV-FICD solenoid valve

Knock sensor EVAP canister purge volume control sclenoid valve

Injectors EGRC-BPT valve

Front heated oxygen sensor RH

Crankshaft position senseor {OBDY)
Front heated oxygen

sensor harness connector LH Frant heated oxygen sensor LH

Rear heated oxygen
sensor harness connector LH
Rear heated oxygen

sensor harness connector RH EVAP service port
Front heated oxygen

sensor harness connector RH

=

TS

|t 7

Resistor and ccndenser Intake air

; temperature sensor
Engine coolant temperature sensor .

Mass air llow sensor

Power steering oil pressure switch

. . MAP/BARO switch solenoid valve
Ignition coil, power transistor and

camshaft position sensor built into distributor

Absolute pressure sensor

Throttle position sensor and clesed throttle position switch

EGRC-solencid valve
EGR valve
EGR temperature schsor

SEF790U
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont'd)

Engine front

[FamaN —
"ﬁmm heated ﬁ
oxygen sensor AH
O

. Knock sensor

S ol
/ ‘! Fuel pressure
regulator A
§ =t
Front heated oxygen
sensor LH \ JJ" J
e 2. /

N 5

W ‘fﬂ f ;/ IACV-FICD

solencid valve harness
connector

=
%‘EJEG Oxga\s%r /L;ﬁ:___——/e—'—'/‘”/{
O

SE

. = a1 P LAY
Rear heated oxygen sensor RH

TR

e

\\Jq/ Front bumper

4 P .
{— Rear heated oxygen sensor LH

Crankshaft position sensor

' S

el N
Engine front dd

SEFT91U

EC-15

@l
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EM
LG
FE

ClL

I
S
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram

NAECGO 1D

ircuit Diagram
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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.

NAECODD12

Fuel pressure ragulator

EGR valve

EVAFP service port

EGRC-solenoid valve

o
3/
Absolute pressure senisor M EGRC-BPT valve

MAP/BARC switch solencid valve

To air cleaner

fal
T
ﬁ To vacuum
/ gallery
EGRC-solenold valve B = _— i

Rocker cover SEF703L

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

Systemn Chart

SyStem Chart NAECO013 @ﬂ
Input (Sensor) ECM Function Qutput (Actuator)

i A
Carmnshaft position sensor Fuel injection & mixture ratio control Injectors WA
Mass air flow sensor L . .
Engine coolant temperature sensor Distributor ignition system Power transistor e
Front heated oxygen sensor e o IACV-AAC valve and IACV-FICD
Ignition Sw't‘?h e air control system solenoid valve
Throttle position sensor e

I

Closed throttle position switch *4
Park/Neautral position switch

Air conditioner switch

Knock sensor

EGR temperature sensor *1

Fuel pump control

Fuel pump relay

Front heated oxygen senscr monitor & on
board diagnostic system

Malfunction indicator lamp (Cn
the instrument panel}

. EGR control EGRC-solenoid valve
Intake air temperature sensor
Absolute pressure sensor E heated I Front heated oxygen sensor e
EVAP control system pressure sensor *1 ront heated oxygen sensor heater contro heater =
Battery voltage
Power sleering oil pressure switch Rear heated oxygen sensor heater control Rear heated oxygen sensor Cl
Vehicle speed sensor heater L ‘
Tank fuel temperature sensor *1 EVAP canister purge volume con- !
Crankshaft pasition sensor (OBD) *1 EVAP canister purge flow control trol solenoid vaFI:\’Jeg \ie
Rear heated oxygen sensor *3 i Vg
TCM (Transmission control module) *2 Air conditioning cut control Air conditioner relay
Electrical load .
Ambient air temperature switch ¢ EVAP canister vent control AT
. valve
ON BOARD DIAGNOSIS for EVAP system | * \Y:If;“m cut valve bypass -
o MAP/BARO swilch sclenoid I
vaive
*1: These sensors are not used to control the engine system. They are used only for the on board diagnosis. PD
*2: The DTC related to A/T will be sent to ECM. |
*3: This sensar is not used to control the engine system under ncrmal conditions. w
*4: This switch will operate in place of the throtile position sensor o control EVAP parts if the sensor malfunctions. AKX
i
S
3R
ST
RS
\
BNl
FA |
§C |
E.
DX |
EC-19



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Mutltiport Fuel Injection (MFI) System

Multiport Fuel Injection (MFI) System

DESCRIPTION
Input/Output Signal Line P
Sensor Input Signal to ECM ECI;IOfanc- Actuator
Camshaft position sensor Engine speed and piston position
Mass air flow sensor Amaount of intake air
Engine ceolant temperature sensor Engine coclant temperature
Front heated oxygen sensor Density of oxygen in exhaust gas
" Throttle position
Throttle position sensor Throftle valve idle position
Park/Neutral position switch Gear position
Vehicle speed sensor Vehicle speed Fuel injec-
. Injector
tion control

Ignition switch

Start signal

Air conditioner switch

Air conditioner operation

Knock sensor

Engine knocking condition

Battery

Battery voltage

Absolute pressure sensor

Manifeld absclute pressure
Ambient barometic pressure

Power steering oil pressure switch

Pewer steering operation

Rear heated oxygen sensor*

Density of oxygen in exhaust gas

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

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

flow sensor.

VARIOUS FUEL INJECTION INCREASE/DECREASE COMPENSATION
In addition, the amount of fuel injected is compensated to improve engine performance under various oper-

ating conditions as listed below.
<Fuel increase>

During warm-up

When starting the engine
During acceleration
Hot-engine operation

<Fuel decreases
e During deceleration

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

e During high engine speed operation

198
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

Mixture Ratio Feedback Control {(Closed loop control) Gi
NAECOD14504
CLOSED LOOP CONTROL
Injection pulse 'MA
ECM (ECCS Injectors
conirol moduie)
Feedback Fuel EM
signal . injection
Front heated Combustion : .
oxygen sensar Engine I.L@

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 GO, 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- G,
ric {ideal air-fuel mixture).

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

Rear heated oxygen sensor is located downstream of the warm-up three way catalyst. Even if the switching M1
characteristics of the front heated oxygen sensor shift, the air-fuel ratio is controlled to stoichiometric by the

signal from the rear heated oxygen sensor. -
AT

Open Loop Control

. . . NAECOG 14505
The open loop system condition refers to when the ECM detects any of the following conditions. Feedback
control stops in order to maintain stabilized fuel combustion. TF
e Deceleration and acceleration
¢ High-load, high-speed operation )
o Malfunction of front heated oxygen sensor or its circuit '
e Insufficient activation of front heated oxygen sensor at low engine coolant temperature
e High engine coolant temperature AX
¢ During warm-up
¢ When starting the engine s
Mixture Ratio Sel-learning Control ' ke conteson

The mixture ratio feedback control system moenitors 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 BR
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 characteristic __
changes during operation (i.e., injector clogging) directly affect mixture ratio. St
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. W
“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 BT
vaiue. 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 HA
rich, and an increase in fuel volume if it is lean. ‘
“Long term fuel trim” is overali 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, SC
wear over time and changes in the usage environment.

DX |
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

Fuel Injection Timing _ oo
* Sequential multiport fuel injection system * Simultanecus multiport fuel injection system

No. 1 cylinder ——I_I M No. 1 cylinderJ—I M J_'
No. 2 cylinder No. 2 cylinder n n
No. 3 cylinder M1 No. 3 cylinder ” J:I
No. 4 cylinder [ No. 4 cylinder _rl I,r.l' -
No. 5 cylinder —I_I——-—— No. 5 cylinder

No. & cylinder I_I— No. 6 cylinder j I N

(=1 engine oycle—'| F—1 engine cycle J—

Two types of systems are used.

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

Simultaneous Multiport Fuel Injection System GO0 1450702
Fuel is injected simultaneously into all six cylinders twice each engine cycle. In other words, pulse signals of
the same width are simultaneously transmitted from the ECM.

The six injectors will then receive the signals two limes 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 ecooresas
Fuel to each cylinder is cut off during deceleration or operation of the engine at excessively high speeds.

Distributor Ignition (DI) System

DESCRIPTION
. . MNAECOO1S
Input/Qutput Signal Line T
Sensor Input Signal to ECM ECf:/i'IDfrtmc- 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 sensor Throttle posilion

Throttle valve idle position Ignition
Vehicle speed sensor Vehicle speed :irglling con- | Pawer transistor
Ignition switch Start signal
Knock sensor Engine knccking
Park/Neutral position switch Gear position
Battery Ballery voltage

200 EC-22



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Distributor Ignition (DI) System (Cont'd)

System Description weconsrs Gl
Tp \

(ms1e'_lc')5 W‘ﬂ&
£ 150 A

2 ER
2125

o

2 1.00

= 1 .

2 LG
2075

£

500 1006 1400 1800 2200~
Engine speed (rpm) SEF742M

The ignition timing is controlled by the ECM to maintain the best air-fuel ratio for every running condition of EE
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. 6L
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.

e At starting

e During warm-up AY
e Atidle

e Al low batlery voltage TE
& 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 D
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 At
:?‘ESCFIIPTION _ _ N
put/Output Signal Line T
Sensor Input Signal to ECM ECM function Actuator BR
Air conditioner switch Air conditioner “ON" signal
Throttle position sensor Throttle valve cpening angle 8T
Camshaft position sensor Engine speed .
Engine coalant temperature sensor Enging coolant temperature 2:,[ c;%zlt:irizloner Air conditioner relay BS
Ignition switch Start signal
Vehicle speed sensor Vehicle speed Ex
Power steering oil pressure switch Power steering operation
HA

System Description

This system improves engine operation when the air conditioner is used.
Under the following conditions, the air conditioner is turned off. 56

e When the accelerator pedal is fully depressed.

NAECOOE502

¢ When cranking the engine.

& At high engine speeds. EL
¢ When the engine coolant temperature becomes excessively high.

e ‘When operating power steering during low engine speed or low vehicle speed. DX
¢ When engine speed is excessively [ow.

EC-23 201
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Cut Confrol (at no load & high engine speed]}
Fuel Cut Control (at no load & high engine

speed)

DESCRIPTION !
. NAECUOT/
Input/Output Signal Line T
Sensor Input Signal to ECM EC':?O::"HC- Actuator

Vehicle speed sensor Vehicle speed

Park/Neutral position switch Neutral position

Throttle positi ensor Throttle position Fuel out Injectors

posttion P control !
Engine coolant temperature sensor Engine coolant temperature
Camshaft position sensor Engine speed

If the engine speed is above 2,500 rpm with no load (for example, in neutral and engine speed over 2,500
rom) 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 (MFI) System”, EC-20.

Evaporative Emission System
DESCRIPTION

NAECOM18

Intake manifold

Throttle body

Purge line
Vacuum cut valve bypass valve

VYacuum cut valve

EVAP canister
purge volume control
solenoid valve

o Relief of
VACLUM &
[=

{a: Air

Sealing gas cap fvith
& : Fuel vapor

pressure relief valve
and vacuum reliaf
valve EVAP canister

vent control valve

EVAP
# canister

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

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

EC-24



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission Systemn (Coni'd)

INSPECTION ' R €|
EVAP Canister —
Check EVAP canister as follows: MA
1. Pinch the fresh air hose. ’
2. Blow air into port A and check that it flows freely out of port B.
il
LG
SEF428T
Tightening Torque N
} 51-863 Tighten EVAP canister as shown in the figure.
523 (0.52 - 0.65, 45.1 - 56.4) Make sure new O-ring is installed properly between EVAP can- e
A é/o-ring €3 ister and EVAP canister vent control valve.
CL
B 8.4 - 108 =7
(0.85 - 1.10, 74.4 - 95.5)
; Nem (kg-m, |n-|b) SEF2318 Ahlf
Fuel Tank Vacuum Relief Valve (Built into fuel filler cap)
IR 1. Wipe clean valve housing. o
[ 2. Check valve opening pressure and vacuum. TE
Pressure:
15.3 - 20.0 kPa (0.156 - 0.204 kg/cm?, 2.22 - 2.90 )
psi)
Vacuum:
™ vae B -6.0 to -3.3 kPa (-0.061 to -0.034 kg/cm?, ~0.87 to  AX
i Vaive A -0.48 psi)
Fuel tank side 3. If out of specification, replace fuel filler cap as an assembly. s
SEFZNl CAUTION:
Use only a genuine fuel filler cap as a replacement. If an incor-
Vacuum/Prossure gauge rect fuel filler cap is used, the MIL may come on. ER
acuum/ =)
Fuel filler Prassure
&
= 81
RS
Fuel filler cap adapler =
SEF843S5 BT
Vacuum Cut Valve and Vacuum Cut Valve Bypass Valve
Refer to EC-415, (Rl
Evaporative Emission (EVAP) Canister Purge Volume
Control Solenoid Valve R - ¢
Refer to EC-299. '
Tank Fuel Temperature Sensor reooorases EL
Refer to EC-251.
[y
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

EVAP service port adapter

EVAP
service
port

Pressure pump

SEF462UA

Leak detector

SEF200U

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

NEVER USE COMPRESSED
AIR OR HIGH PRESSURE
PUMP!

DO NOT START ENGINE.
TOUCH START.

[ canceL || START

ISEF838U

W EVAP SYSTEM CLOSER D

APPLY PRESSURE TO
SERVICE PORT TO RANGE
BELOW.

DC NOT EXCEED 0.6pst.

g

0.2 0.4

| END ]

SEF917U

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

How to Detect Fuel Vapor Leakage

CAUTION:

& 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.

¢ 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 pon.

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 cn the screen.

6) Apply positive pressure to the EVAP system uniil 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.

NACCOD19510
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

EVAP service port adapter @ withOUt CONSULT @[l
1} Attach the EVAP service port adapter securely to the EVAP
service port.
2) Also attach the pressure pump with pressure gauge to the "MA
EVAP service port adapter.
( 3) Apply battery voltage to between the terminals of both EVAP S
EVAP canister vent control valve and vacuum cut valve bypass valve *“
service fo make a closed EVAP system.
part 4) To locate the leak, deliver positive pressure to the EVAP sys- | &
tem until pressure gauge points reach 1.38 - 2.76 kPa (0.014
Pressure pump SEF462UA - 0.028 kglcmz, 0.2-04 DS!)
5) Remove EVAP service port adapter and hose with pressure
pump.
EVAP 6) Locate the leak using a leak detector. Refer to “EVAPORATIVE
canister EMISSION LINE DRAWING”, EC-28. IF=
Gl
/ _—
[
EVAP canister
Battery vent control valve SEF598U AT
\
Vacuum cut valve
ﬁbypass valve TF
DS
' EVAP PD
{canister
/
AX
/
Battery SEF599U 88U
ISR
ST
RS
el
[
8G
=l
DX
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Contd)

EVAPORATIVE EMISSION LINE DRAWING

NAEC0020

Fuel pressure regulator

EGR valve
§<
(&)

EVAP canister purge volume contrel solencid valve

<
@
i
@ / EGRC-BPT valve
0137 7 To EVAP canister
/
/
4
o
(&
T L
// Al /
=2 M
Throtile body 0// o ey Ve
i / — !-
X / O
=, G
i3
(&)
4 EVAP service port
I -
-
e &)
o /
EGRC-solenoid
Absolute pressure sensor
MAP/BARO swilch solencid valve
SEF7940
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 (Cont'd)

:If
OV

-LC,]-=__\.'

(VF)

AT

T

SU

— LH rear side member

BR

Vacuum cut valve

]

EVAP control
system pressure sensor.

EC-29

View X

\— EVAP canister

EVAP canister
venl control valve

Water separator

SEF870T
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ENGINE AND EMISSION BASIC CONTROL. SYSTEM DESCRIPTION

Positive Crankcase Ventilation

PCV valveﬁ\

&o 1 Fresh air
<4 : Blow-by gas

SEC631AA
Engine r!c?t running Cruising
or backfiring
S
> » -
=4
——_[
Idling or Acceleration
decelerating or high lcad
— =]
—— | W m i e

SEF559A

SEC137A

Positive Crankcase Ventilation

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

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

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

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

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

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

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

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

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.

EC-30



BASIC SERVICE PROCEDURE

Fuel Pressure Release

/ Fuel Pressure Release I
/ Data link connector Before disconnecting fuel line, release fuel pressure from fuel
\q for CONSULT line to eliminate danger. A
® WITH CONSULT e
1. Turn ignition switch “ON". ﬁ

2. Perform “FUEL PRESSURE RELEASE” in “WORK SuUP- EY

PORT" mode with CONSULT.
3. Start engine.
4. After engine stalls, crank it two or three times to release all fuel
SEF979R pressure.

5. Turn ignition switch “OFF”.

B FUEL PRES RELCASE M [
FUEL PUMP WILL STQP BY Fle
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES AFTER i
ENGINE STALL. t
[4] T
l START |
SEFR23K AT
o i T # WITHOUT CONSULT ccommasas
p © Remove fuel pump fuse located in fuse box. e
[

1.
2. Start engine.
3. After engine stalls, crank it two or three times to release all fuel

pressure. Pj

-

4. Turn ignition switch “OFF”.
5. Reinstall fuel pump fuse after servicing fuel system.
AX
SEF963R SV
Fuel Pressure Check .
¢ When reconnecting fuel line, always use new clamps. EE]
& Make sure that clamp screw does not contact adjacent
parts. B
ST

e Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

¢ Do not perform fuel pressure check with system operat- RS

ing. Fuel pressure gauge may indicate false readings.

Release fuel pressure o zero.

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

"y

EC-31 209



210

Fuel Pressure Check (Cont'd)}

BASIC SERVICE PROCEDURE

F(—;ed hose

ressure

==

& SEF964R

T

[

nd cap

SEF928U

Fuel press

ure

SEF718BA

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

Fuel Pressure Regulator Check

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

2. Plug intake manifold with a blind cap.

3. Connect variable vacuum source to fuel pressure regulator.

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

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

EC-32



BASIC SERVICE PROCEDURE

Injector

SEF966R

Do not disassemble

SEF355V

¥

1
Insulator \'_H\
| 7
@ O-ring w% |

Fuel tube [

assembly _:9_1

EL;_J/— Insulator
I

2.9 - 3.8 Nem
(0.30 - 0.39 kg-m,
26.0 - 33.9 in-Ib)

Locate plate
on this side.

SEF24508

Injector
REMOVAL AND INSTALLATION
1. Release fuel pressure to zero. Refer to EC-31.

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

NAECODZ25

3. Separate ASCD and accelerator control wire from intake mani- EM
fold collector.
4. Remove intake manifold collector from engine.
The foitowing parts should be disconnected or removed. LG
a. Harness connectors for '
¢ |ACV-AAC valve
¢ |ACV-FICD sclenoid valve
e Throttle position sensor and closed throttle position switch
assembly RE
¢ EGRC-solenoid valve
e EGR temperature sensor CL
e Ground harness
b. PCV valve ventilation hoses
¢. Vacuum hoses for M
o Brake booster
¢ EGRC-solenoid vaive AT
e Fuel pressure regulator
e EVAP canister
o EGRC-BPT valve Tl
d. Air hoses from
& Air duct P@
¢ |ACV-AAC valve
e. Water hoses for
e Throttle body AX
e Ajr relief plug
f. EVAP canister purge hose S
g. EGR flare tube
5. Remove injector fuel tube assembly.
The following parts should be disconnected or removed. BR
& Vacuum hose for fuel pressure regulator
e Fuel feed and return hose gy
¢ Allinjectors harness connectors '
e Push injector tail piece.
e Do not pull on connector. RS
¢ Do not extract injector by pinching.
B
6. Push out any malfunctioning injector from injector fuel tube.
7. Replace or clean injector as necessary. A
e Always replace O-rings with new ones.
e Lubricate O-rings with engine oil. e
8. Install injector to injector fuel tube assembly.
EL
DX
EC-33 211
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injector {(Cont'd)

BASIC SERVICE PROCEDURE

SEF089T|

% MONITOR % NOFAL ]

COOLAN TEMP/S 25°C

| RECORD

SEF052R

Mark (B

{cam follower lever)

Mark

Mark

(fast idle cam)

Adjusting
screw

Lock nut Thermo-glement  gepg7oR

mark &)

(cam follower lever)

Mark©

(fast idle cam)

SEF871R

=

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 to 5.1
ft-b).

b. Then, tighten all bolts to 10.8 to 14.7 N'm (1.1 fo 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 v
'@ With CONSULT NALCOBZ6501

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 (77+9°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 N'm (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 (176+£9°F), check
the following.

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

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

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

#® Without CONSULT O

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 10 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 @

{cam follower lever)

Mark
Mark ©

{fast idle cam)

Lock nut:

Mark (&)

{cam follower lever)

Mark ©

{fast idle cam)

SEF371R)

tion and adjustment again.

PREPARATION

4. Start engine and warm it up.

5. When the resistance of engine coolant temperature sensor is
0.26 to 0.39 kQ, check the following.

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

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

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

e If NG, adjust by turning adjusting screw.

: 0.98 - 1.96 Nem {10 - 20 kg-cm, 8.7 - 17.4 in-Ib)

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment

1} Make sure that the following parts are in good order.

e Battery

Ignition system

Engine oil and coolant levels
Fuses

ECM harness connector
Vacuum hoses

Air intake system
(Qil filler cap, oil level gauge,

e Fuel pressure

¢ [Engine compression

e EGR valve operation

e Throttle valve

® [Evaporative emission system
2)

etc.)

NAECGO27

MNAECDO27501

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

3) On automatic transmission equipped models, when checking idle rpm, ignition timing and mixture ratio,

checks should be carried out

while shift lever is in “N” position.

4) When measuring “CO" percentage, insert probe more than 40 cm (15.7 in) into tail pipe.
5) Turn off headlamps, heater blower, rear defogger.
6) Keep front wheels pointed siraight ahead.

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

EC-35
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EM

LG

T ‘
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T

PD

A

B
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BASIC SERVICE PROCEDURE

ldle Speediignition Timing/idie Mixture Ratio Adjustment (Cont'd)

INSPECTION START

Y

Perform on board diagnostic
system.

Overall Inspection Sequence

OK

Y

Check & adjust ignition timing.

NAECO02750151

Y

Check & adjust idle speed.

OK

4 Y

Check function of front heated
oXygen sensors.

OK

y

INSPECTION END

EC-36

NG » Repair or replace.
- A §
- ]
~—~——PNG Check TACV-AAC valve.
\ 4
NG .
| Check harnesses for front NG p»| Repair or replace harness(es).
heated oxygen sensors.
OK
4
NG .
Check C0%. p1 Check emission contral parts
and repair or replace if
OK necessary.
f ¥
Y
Replace front heated oxygen
sensors,
Y
- oK NG
- Check function of front heated
oxygen Sensors,
MECO003C



BASIC SERVICE PROCEDURE

Idie Speed/ignition Timing/idie Mixture Ratic Adjustment {Cont'd)

@l
1 INSPECTION START 2 CHECK IGNITION TIMING
1. Visually check the following: 1. Run engine at about 2,000 rpm for about 2 minutes under
& Ajr cleaner clogging no-load. (1A
e Hoses and ducts for leaks 2. Rev engine (2,000 - 3,000 rpm) two or three times under
¢ EGR valve operation no-load, then run engine at idle speed.
e Electrical connectors IE M
e Gasket \\\\\\\\‘“”’IH//// ” o
e Throttle valve and throttle position sensor operation ®\ P %
2. Start engine and warm it up until engine coolant tempera- Q:‘ 5 ;// LE
ture indicator points to the middle af gauge. = 6 a
Ensure engine stays below 1,000 rpm.
evp <E
] AR | o’ .
k\ )) = %1000 r/min N SEFgT8U EE
120 270 3. Tum off engine and disconnect throttle position sensor har-
ness connector.
{G)D\\\\\,,\ GL
Air du
. SEFO76U ,
3. Open engine hoad and run engine at about 2,000 rom for MT
about 2 minutes under np-load.
AT
Throttle position sensor
harness_connector v—v—S
DISCONMECT U ™

SEF975R
4. Start and rev engine (2,000 - 3,000 rpm) two or three times ED)]
under no-lvad, then run at idle speed.
, 5. Check ignition timing with a timing light.
X000 min % SEF977U 15°9° BTDC (ir? “N” position)
4. Perform diagnostic test mede |l {Self-diagnostic results). AV
Refer to EC-58.

Timing

‘ indicator SM
N 7
SERVICE o
— ENGINE — B
/ SOO N \ SEF371S BS
' SEF217U OK or NG
OK or NG OK p |GOTOCA4, BT
CK » |GOTOZ2. NG p [GOTOSI.
NG p | 1. Repair or replace components as HA
2 GOTO2
SC
EL
DX
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BASIC SERVICE PROCEDURE

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

3 ADJUST IGNITION TIMING

5 ADJUST BASE IDLE SPEED

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

2. Turn off engine and connect throttle position sensor har-
ness connector to throttle position sensor.

Throttle position sensor

harness connector
SEF972R

1. Rev engine {2,000 - 3,000 rpm) 2 or 3 times under no-load
then run engine at idle speed.
2. Adjust idle speed by turning idle speed adjusting screw.
70050 rpm (in “N” position)

POV | TR
\ EGHC BPT valve/@

SEF973R

» {(GOTOZ2.

GO TO 6.

4 CHECK BASE IDLE SPEED

6 CHECK TARGET IDLE SPEED

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

With CONSULT

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

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

Yr MONITOR ¢ NO FAIL D 3. Read idle speed in “DATA MONITOR” mode with CON-
SULT.
CMPS*RPM(REF) 700 rpm 750150 rpm {in “N” position)
¥ MONITOR ¢ NOFALL []
CMPS=RPM{REF) 750 rpm
I RECORD
SEF356V
) Without CONSULT | RECORD
t. Check idle speed. SEF357V
70050 rpm (in “N” position)
OKor NG @ Without CONSULT
OK p |GOTOS. . Turn off engine and connect throttle position sensor har-
ness connector.
NG p |GOTOS. 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.
750530 rpm (in “N” position)
OK or NG
OK (with p |GOTO 8.
CONSULT})
OK (Without p |GOTOO.
CONSULT)
NG p |GOTO7.




BASIC SERVICE PROCEDURE

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

7 DETECT MALFUNCTIONING PART ' 9 CHECK FRONT HEATED OXYGEN SEN- €l
SOR LH SIGNAL
Check the following.
1. Check JACV-AAC valve and replace if necessary. Refer to @ Without GONSULT VA
EC-323. . Run engine at about 2,000 rpm for about 2 minutes under
2. Check IACV-AAC valve hamess and repair if necessary. no-load.
Refer to EC-323, 2. Set “Left bank front heated oxygen sensor monitor” in the EM
3. Check ECM fungction by substituting ancther known good Diagnostic Test Mode II. Refer to EC-59.
ECM.
(ECM may be the cause of a problem, but this is rarely the LL@

case.}

With  |GOTOS.
CONSULT
Without p |GOTOO9. Fig
CONSULT =
SEF978U
3. Make sure that MIL goes on more than 5 times during 10 €L
8 CHECK FRONT HEATED OXYGEN SEN- seconds at 2,000 rpm. '
SOR LH SIGNAL
With CONSULT _ ‘
1. Run engine at about 2,000 rpm for about 2 minutes under \ / T |

ne-load.

2. See “FR 02 MNTR-B2" in "DATA MONITOR” mode. S E RV' c E

3. Running engine at 2,000 rpm under no-load {(engine is AT
warmed up to normal operating temperature.), check that —e—— E N G I N E W——
the momtor fluctuates between “LEAN” and “RICH” more
than & times during 10 seconds. SOON -
1 time: RICH — LEAN — RICH / \

2 times: RICH — LEAN — RICH — LEAN — RICH

— |
‘ PO
¥z MONITOR  v¢ NOFAL [] ’ SEF217U |
|
CMPS+RPM(REF) 2087rpm OK or NG A ’
FR 02 MNTR-B1 LEAN OK » GO TO 12 A
FR 02 MNTR-B2 RICH
NG (MIL does p |GO TO17.
nat blink.} SU
NG (MIL p | 1. Replace front heated oxygen sen-
plinks less sor LH. 2k ‘
th times. 2. 10. o
L RECORD an 5 times.) GO TO ,
SEF358Y
OK or NG SF
OK p |GOTO 12
NG (Monitor p | GO TO 17. 3S
does not fluc-
tuate.)
_ BT
NG (Monitar p | 1. Replace front heated oxygen sen-
fluctuates less sor LH.
than 5 times.) 2. GO TO 10.
A
L
1 |
1BX
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BASIC SERVICE PROCEDURE

ldle Speed/ignition Timing/ldle Mixture Ratio Adjustment (Cont'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 no-load {engine is
warmed up to normal operating temperature.), check that
the maonitor fluctuates between “LEAN” and "RICH" more
than 5 times during 10 seconds.

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

K Without CONSULT

1. Set “Left bank fron: heated oxygen sensor monitor” in the
Diagnoestic 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 p (GO TO12.
CONSULT)
OK (Without p» | GOTO 13
CONSLULT)
NG p |GOTO 1.

(B) With CONSULT

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

2. Maintaining engine at 2,000 rpm under no-locad (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

11 DETECT MALFUNCTIONING PART

Check the following.

1. Check fuef 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-430.
Clean or replace if necessary.

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

5. Check ECM functicn by substituting another known good
ECM.
{ECM may be the cause of a problem, but this is rarely the
case.}

¥ MONITOR  ¥r NOFALL []
CMPSRPM(REF) 20871pm
FR 02 MNTR-B1 LEAN
FR 02 MNTR-B2 RICH
[ RECORD
SEF358V
OK or NG
OK p | END
NG {Monitor p | GO TO 6.
does not fluc-
tuate.)

1. Replace {front heated oxygen sen-
sor RH.
2. GO TO 14.

NG {Monitor >
fluctuates iess
than 5 times.)

p |GOTOZ.

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

SEFg79U
2. Make sure that MIL goes on more than 5 times during 10
seconds at 2,000 rpm.

N
SERVICE
— ENGINE —
, SOON",

7

Check the following.

1. Check fuel 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-430.
Clean or replace if necessary.

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

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

case.)

p |GOTOZ2.

CHECK FRONT HEATED OXYGEN SEN-
SOR RH HARNESS

16

1. Turn off engine and disconnect battery ground cable.

2. Disconnect ECM harness conneclor.

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

4. Check harness continuity between ECM terminal 58 and
front heated oxygen sensor RH hamess connector,

Continuity should exist.

¥ 4 connector r— )
r.s. 1 [Ecm_lolconnecton] Lﬁ
50

DISCONNECT

Front heated oxygen
sensor RH harness

DISCONNECT

&

(@]

SEF980U

OK or NG

' SEF217U
OK or NG
OK p | END
NG (MIL does p | GO TO 16.
not blink.)
NG (MIL - | 1. Replace front heated oxygen sen-
blinks less sor RH.
than 5 times.) 2. GO TO 14.
14 CHECK FRONT HEATED OXYGEN SEN-

SOR RH SIGNAL

. Connect ECM harness connector.
. GO TO 18.

oK

RN =

@ With CONSULT

1. See “FR O2 MNTR-B1" in "DATA MONITOR” mode,

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

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

. Repair or replace harness.
. GO TO 8. (With CONSULT)
GO TO 9. {Without GONSULT)

NG

r =

@ Without CONSULT

1. Set “Right bank front heated oxygen sensor monitor” 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
0K » |END
NG p | GO TO 15.

EC-41

Gl

MIA

£

LC

AT

F

PD

ST

RS

B

(R

SC

EL

DX

219



220

BASIC SERVICE PROCEDURE

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

17 CHECK FRONT HEATED OXYGEN SEN-
SOR LH HARNESS

—ry

. Turn off engine and disconnect battery ground cable.
2. Disconnect EGM harness connector.
3. Disconnect front heated oxygen sensor LH harness con-
nector,
4. Check harness continuity between ECM terminal 51 and
frant heated oxygen sensor LH harness connector. -
Front heated oxygen

Centinuity should exists.
sensor LH harness (c‘@
Y 4 connector —_— m“
T.S. > [[Ecv__Jolconnecron]| Ld
51

DISCONNECT JSCONNECT

[Q]

18 PREPARATION FOR “CO" % CHECK

@ With CONSULT

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

2. Set “COOLANT TEMP” to 5°G {41°F) by touching “DWN"
and “Qd".

L

B AcTIVETEST B

COCLANT TEMP 5°C
====oco==- MONITOR —===zzz===

CMPS=RPM(REF) 1175rpm

INJ PULSE-B2 2.7msec

INJ PULSE-B1 2.7msac

IGN TIMING 10BTDC

Qu_up | S uamdi

SEF359V

SEF981U
OK or NG
OK » | 1. Connect ECM harmess connector.
2. GO TO 18,
NG P | 1. Repair or replace harness.

po

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

@ Without CONSULT

1. Disconnect engine coolant temperature sensor harness
connector.

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

Engine coolant
temperature sensot

hiss) harness conneclor
1.5 S
&

DISCOMNECT

2.5k resistor SEF982U

p |GOTO19.

EC-42




BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/fdle Mixiure 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‘-“
(v /)
120 - 270
. / SEF976U

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

\\\\\\IIHIIH/ 7
\\\\/,_ 5/ ////,

N 7,
= —
= A
Ey E |
‘;{/o a\g

%1000 rfmin

SEF978U
3. Check “CO" %.
idle CO: 0.2 - 8%
4. (%) Without CONSULT
After checking CO%,
a. Disconnect the resistor frem terminals of engine coolant
temperature sensor.
b. Connect engine coolant temperature sensor harness con-
nector to engine coolant temperature sensor.

OK or NG
CK p | 1. Replace front heated oxygen sen-
sor LH.
2. GO TO 10.
NG p GO TO20.

20 DETECT MALFUNCTIONING PART

Check the following.

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

2. Check fuel pressure regutator. 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-430.
Clean or replace it necessary.

5. Check engine coolant temperature senscr and its circuit.
Refer to EC-153.

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

p |GOTO2.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

Introduction —

The ECM (ECCS control module) has an on board diagnostic system, which detects malfunctions_ rela_lted 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 J1979
Freeze Frame data Mode 2 of SAE J1979
System Readiness Test (SRT) code Mode 1 of SAE J1979
1st Trip Diagnostic Trouble Code (ist Trip DTC) Mode 7 of SAE J1979
1st Trip Freeze Frame data
Test values and Test limits Mode 6 of SAE J1979

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

DTC 1st trip DTC Freeze Frame 1st trip Freeze SRT code Test value
data Frame data
Diagnostic test
mode ! (Seif- .
diagnostic & o
resulis)
CONSULT O 9 O O e
GST O 02 O C O

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

*2: 1st trip DTCs for self-diagnoses concerning SRT items cannct be shown on the GST display.

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

MIL DTC 1st trip DTC

Items 1st trip 2nd trip | 1sttrip dis-| 2nd trip | 1sttrip dis-| 2nd trip
lighting up playing displaying playing displaying

Blinking | Lighting up

Misfire {Possible three way catalyst
damage)

— DTC: PO300 - PO306 (0701, 0603 -
0608) is being detected

Misfire (Possible three way catalyst
damage}) X I X
— DTGC: PO300 - PO306 (0701, 0603 -
0608) has been detected

Closed loop control X X X

— DTGC: P1148 (0307), P1168 (0308)

Fail-sale items (Refer to EC-88.) X X*1 X1

Except above . X X X X

*1: Except “ECM”
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Emission-refated Diagnostic Information

Emission-reiated Diagnostic Information i

DTC AND 1ST TRIP DTC N
The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not reoccur, the 1st trip
DTC will not be displayed.

If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM memory. The MIL will not
light up (two trip detection logic). If the same malfunction is not detected in the 2nd trip {meeting the required
driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same malfunction is detected in the
2nd trip, both the 1st trip DTC and DTC are stored in the ECM memory and the MIL lights up. In other words,
the DTC is stored in the ECM memory and the MIL lights up when the same malfunction occurs in two con-
secutive trips. If a 1st trip DTC is stored and a non-diagnostic operation is performed between the 1st and
2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that blink or light up the MIL dur-
ing the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory.

Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION”, Refer to EG-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
are also displayed on CONSULT.

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

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow” procedure Step Il, refer to EC-83. Then perform “DTC Confirmation Proce-
dure” or “Overall Function Check” to try to duplicate the problem. If the malfunction is duplicated, the item

requires repair.

How to Read DTC and 1st Trip DTC A

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

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

These DTCs are controlled by NISSAN.

2) () With CONSULT
&) With GST
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.)

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

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

A sample of CONSULT display for DTC and 1st trip DTC is shown below. DTC or 1st trip DTC of a malfunc-

tion is displayed in SELF-DIAGNOSTIC RESULTS mode of CONSULT. Time data indicates how many times

the vehicle was driven after the last detection of a DTC.

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

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

W SELF-DIAG RESULTS g W SELF-DIAG RESULTS A ]
FAILURE DETECTED  TIME FAILURE DETECTED  TIME
bTC IACV-AAC YALVE 0 1st trip IACV-AAC VALVE [11]
cisplay [ PO505 1 DTC [P0505 ]
display
|ERASE|| PRINT ||FFdata| ]ERASEH PRINTJIﬁfdataJ
SEF180U
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Emission-related Diagnostic Information (Cont'd)

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA T
The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant
temperature, short term fuel trim, long term fuel trim, engine speed, vehicle speed and absolute pressure at
the moment a malfunction is detected.

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

Priority ‘ ltems
Freeze frame data Misfire — DTC: P0300 - PO306 (0701, 0603 - 0608)
1 Fusl injection System Function — DTG: PO171 (0115}, PO172 (0114), P0174 {0210), PO175
(0209)
2 Except the above items {Includes A/T related items)
3 1st trip freeze frame data

For example, the EGR malfunction (Priority: 2) was detected and the freeze frame data was stored in the 2nd
trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data will be updated
from the EGR malfunction to the misfire. The 1st trip freeze frame data is updated each time a different 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 (criginal) 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 O
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.

tnspection/Maintenance (I/M) tests of the on board diagnostic {OBD) 1l system may become the legal require-
ments in some states/areas. All SRT codes must be set in this case. Unless all SRT codes are set, conduct-
ing the /M test may not be aliowed.

SRT codes are set after self-diagnosis has been performed one or more times. This occurs regardiess of
whether the diagnosis is in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips.
The following table lists the 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 (0703)

EVAP control system {Small leak — negative pressure) P0440 (0705)
EVAP control system (Small leak — positive pressure) P1440 (06213)
EVAP control system purge flow monitoring 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 senscr (Circuity PO130 (0503)
e Front heated oxygen sensor (Lean shift monitoring) P0O131 (0415)
Right bank e Front heated oxygen sensor (Rich shift monitoring} PO132 (0414)
& Front heated oxygen sensor (Response monitoring) PO133 (0413)
e Front heated oxygen sensor (High voltage) P0134 (0509)
e Front heated oxygen sensor (Circuit) P0150 (0303)
e Front heated oxygen sensor {Lean shift manitoring) P0151 (0411)
Left bank # Front heated oxygen sensor (Rich shift monitoring) P0152 (0410)
o * Front heated oxygen sensor (Response monitaring) PO153 (0409)
Oxygen sensor menitoring e Front heated oxygen sensor (High voltage) PO154 (0412)
& Rear heated oxygen sensor {Min. voltage monitoring} PO137 (0511}
Riaht bank e Rear heated oxygen sensor (Max. voitage monitoring) PO138 (0510)
g e Rear heated oxygen sensor (Response monitoring) PO138 (0707}
® Rear heated oxygen sensor (High voltage) PO140 (0512)
e Rear heated oxygen sensor {(Min. voltage monitoring) PO157 {0314}
Left bank e Rear heated oxygen sensor (Max. voltage monitering) PG158 {0313)
® Rear heated oxygen sensor (Response monitoring) P0O159 (0708)
® Rear heated oxygen sensor (High voltage} PO160 (0315)
e Front heated oxygen sensor heater (right bank) P0135 (0901)
- ® Rear heated oxygen sensor heater (right bank) P0O141 (0902)
Oxygen sensor heater monitoring e Front heated oxygen sensor heater (left bank) PO155 {1001)
® Rear heated oxygen sensor heater (left bank) PO161 (1002}
® EGR function {(close) PO400 (0302)
EGR system monitoring e EGR function {open) P1402 (0514)
o 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.

How to Display SRT Code NAEGOp050301

1. ) With CONSULT
Selecting “SRT STATUS” in “DTC CONFIRMATION” mode with CONSULT.
For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen; for items whose

SRT codes are not set, “INCMP” is displayed.
2. &) With GST
Selecting Mode 1 with GST (Generic Scan Tool)

A sampie of CONSULT display for SRT code is shown below.
“INCMP” means the self-diagnosis is incomplete and SRT is not sel. “CMPLT” means the self-diagnosis is

complete and SRT is set.

EC-47
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Emission-related Diagnostic Information (Cont'd)

M srTsTAaTUS W []
CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM {NCMP

I PRINT |

SEF215U

How to Set SRT Code S
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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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 foliowing:

— Sea level

-~ Flat road

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

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

Pattern 1:

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

e The engine must be operated at idle speed until the engine coolant temperature is greater than 70°C
{158°F) (where the voltage between the ECM terminals 59 and 43 is lower than 1.4V).

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

Pattern 2:

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

Pattern 3:

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

Pattern 4:

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

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

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

(56 MPH) again.

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

1) Decelerate vehicle to 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 KMY/D eeemvmneeirneranneas
(30 - 35 MPH) !
0 km/h -----

(0 MPH) ‘405 10si 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.
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Emission-related Diagnostic Information (Cont’d)

*5: The driving pattern may be omitted when “EVAP SML LEAK P0440” is performed using the “DTC WORK @]

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

PORT” mode with CONSULT.
e “EGR SYSTEM P0400”
e “EGR SYSTEM P1402” 24
*7: The driving pattern may be omitted when “EGRC-BPT/VLV P0402" is performed using the “DTC WORK e
SUPPORT” mode with CONSULT.

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

Suggested upshift speeds for M/T models —

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

.
=

LG

For normal acceleration in low altitude areas For quick acceleration in low altitude
[less than 1,219 m (4,000 ft)]: areas and high altitude areas GL
[over 1,219 m {4,000 ft)]:
ACCEL shift point CRUISE shift paint e
Gear change kvt (MPH) km/h (MPH) km/h (MPH) M
1st to 2nd 24 (15) 24 (15) 24 (15)

Al
2nd to 3rd 40 (25) 29 (18) 40 (25) AT
3rd to 4th 58 (36) 48 (30) 64 (40} -

u’ 5
4th to 5th 64 (40) 63 (39) 72 {45) }

Suggested Maximum Speed in Each Gear — ) B

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

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

km/h (MPH) o
Gear 2WD (AUTO mode}
1st 50 (30) BR
2nd 95 (60)
TEST VALUE AND TEST LIMIT (GST ONLY — NOT APPLICABLE TO CONSULT) J— ST |

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 RS
being monitored by the ECM during self-diagnosis. The test limit is a reference value which is specified as the |
maximum or minimum value and is compared with the test value being monitored.

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

These data (test value and test limit) are specified by Test ID (TID) and Component ID (CID) and can be dis-

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

_ Test value (GST display) o 86
SRT item Seli-diagnostic test item Test limit Application
TID CID
Three way catalyst function 01H " o1 Max. X EL
(Right bank}
CATALYST
Three way catalyst function

(Left bank} 03H 02H Max. X Iy |
!
|
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Emission-related Diagnostic Information (Cont'd)

Test value (GST display)

Test limit

Application

SRT item Self-diagnostic test item
TID CiD

EVAP control system 05H 03H Max X

(Small leak) ’

EVAP SYSTEM

EVAP control system purge flow 06H a3y Min X

monitoring '
09H 04H Max. X
0AH 84H Min. X
Front heated oxygen sensor X

(Right bank) 0BH 04H Max.
OCH 04H Max. X
ODH 04H Max. X
11H 05H Max. X
12H 85H Min. X
Front heated oxygen sensor X

(Left bank) 13H 05H Max.
14H 05H Max. X

02 SENSOR
i15H 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 87 Min. X
(Left bank) 23H 07H Max. X
24H 07H Max. X
Front heated oxygen sensor heater 29H 08H Max. X
{Right bank} 2AH 88H Min. X
Front heated oxygen sensor heater 2BH 09H Max. X
{Left bank) 2CH 89H Min. X
02 SENSOR HEATER
Rear heated oxygen sensor 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 8CcH Min. X
EGR function 33H 8CH Min. X
EGR SYSTEM 34H 8CH Min. X
35H OCH Max. X
36H OCH Max. X
EGRC-BPT vaive function

37H 8CH Mir. X
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EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS scoces Gl
X: Applicable —: Not applicable

[tems prets Reference WA
{CONSULT screen terms) C?SI\SI?PQLT ECM* SRT code T‘?sétvﬁr:i?/ {st trip DTC page »
LY
FAILURE INDIGATED | 0000 0505 — — - -
MAF SEN/CIRCUIT PO100 0102 — — X EC-115 LC
ABSL PRES SEN/CIRC PO105 0803 — — X EC-123
AIR TEMP SEN/CIRC PO110 0401 — — X EC-132
COOLANT T SEN/CIRG PO115 0103 — - X EC-138 N
THRTL POS SEN/CIRC P0120 0403 — — X EC-143 i
*COOLAN T SEN/CIRC PO125 0908 — — X EC-153
FRONT 02 SENSOR-B1 PO130 0503 X X X*3 EC-158 el
FRONT Q2 SENSOR-B1 PO131 0415 X X X*3 EC-166 -
FRONT O2 SENSOR-B1 PO1a2 0414 X X X*3 EC-172
FRONT O2 SENSOR-B1 P0133 0413 X X X*3 EC-178 AT
FRONT 02 SENSOR-B1 P0134 0509 X X X*3 EC-187
FR 02 SE HEATER-B1 PO135 0901 X X X'3 EGC-194 F
REAR 02 SENSOR-B1 P0137 0511 X X X*3 EC-200
REAR 02 SENSOR-B1 PO138 0510 X X X*3 EGC-208 El)
REAR 02 SENSOR-B1 P0139 0707 X X X*3 EC-216
REAR 02 SENSOR-B1 PO140 0512 X X X*3 EC-224 AX
RR 02 SE HEATER-B1 PO141 0902 X X X*3 EC-231
FRONT 02 SENSOR-B2 PO150 0303 X X X3 EC-158 SU
FRONT 02 SENSOR-B2 PO151 0411 X X X*3 EC-166
FRONT O2 SENSOR-B2 PO152 0410 X X X*3 EC-172 BR
FRONT O2 SENSOR-B2 PO153 0409 X X X*3 EC-178
FRONT 02 SENSOR-B2 PO154 0412 X X X*3 EC-187 S1)
FR O2 SE HEATER-B2 PO155 10071 X X X*3 EC-194
REAR 02 SENSOR-B2 POI57 0314 X X X*3 EC-200 RS
REAR 02 SENSOR-B2 PO158 0313 X X X*3 EC-208 _
REAR 02 SENSOR-B2 PO159 0708 X X X*3 EC-216 !
REAR 02 SENSOR-B2 PO160 0315 X X X3 EC-224 |
RR 02 SE HEATER-B2 PO161 1002 X X X*3 EC-23t AR
FUEL SYS LEAN/BK1 PO171 0115 — — X EC-237 e
FUEL SYS RICH/BK1 PO172 0114 — — X EC-244
FUEL SYS LEAN/BK2 PO174 0210 - - X EGC-237 Bl
FUEL SYS RICH/BK2 PO175 0209 — — X EC-244
FUEL TEMP SEN/CIRC PO180 0402 — — X EC-251 15

EC-53 231



232

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information {Contd}

DTC*4
items Reference

(CONSULT screen terms) ngiyf ECM*1 SRT code T?g;t"ﬁ‘r'ﬁif/ 1st trip DTC page
MULT! GYL MISFIRE PO300 0701 — — X EC-255
CYL 1 MISFIRE P0301 0608 _ _ X EC-255
CYL 2 MISFIRE PO302 0607 — — X EC-255
CYL 3 MISFIRE PO303 0606 — — X EC-255
CYL 4 MISFIRE P0304 0605 — — X EC-255
CYL 5 MISFIRE PO305 0604 — — X EC-255
CYL 6 MISFIRE P0306 0603 — — X EG-255
KNOCK SEN/CIRC P0325 0304 — — — EC-260
CPS/CIRCUIT (OBD) PO335 0802 _ _ X EC-264
CAM POS SEN/CIRC P0340 0101 _ — X EC-269
EGR SYSTEM PO400 0302 X X X*3 EC-276
EGRC-BPT VALVE PO402 0306 X X X*3 EC-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 PO440 0705 X X X3 EG-202
PURG VOLUME CONT/ PD443 1008 — — X EC-299
VENT CONTROL VALVE PO446 0903 — — X EC-305
EVAPO SYS PRES SEN PO450 0704 _ _ X EC 311
VEH SPEED SEN/CIRG PO500 0104 _ — X EC-319
IACV/AAC VLV/CIRC PO505 0205 — _ X EC-323
CLOSED TP SWICIRC PO510 0203 — — X EC-329
AT GOMM LINE POS00 — _ — _ EC-334
ECM PO60S 0301 _ — X EC-337
INH{BITOR SW/CIRC PQ705 1101 — — X AT-86
ATF TEMP SEN/CIRC PO710 1208 _ — X AT-91
VEH SPD SEN/CIR AT PO720 1102 — — X AT-96
ENGINE SPEED SIG PO725 1207 — — X AT-101
AT 1ST GR FNCTN PO731 1103 _ _ X AT-105
A/T 2ND GR FNCTN PO732 1104 — — X AT-111
A/T 3RD GR FNCTN P0733 1105 _ — X AT-117
AT 4TH GR ENCTN PO734 1106 — — X AT-123
TCC SOLENOID/CIRG PO740 1204 — — X AT-132
AT TCC SV ENCTN PO744 1107 — — X AT-137
LPRESS SOL/CIRC PO745 1205 — — X AT-145
SFT SOL AICIRC PO750 1108 — — X AT-151
SFT SOL B/CIRC PO755 1201 — _ X AT-156
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Informaftion {Cont'd)}

DTC*4
ltems Reference
(CONSULT screen terms) C%’;‘;‘&’QH ECM™1 SRT code T?;;t"ﬁ‘;‘jf/ 1st lrip DTG page
MAP/BARO SW SOQOL/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 0201 — — X EC-350
CPS/CIRC (OBD) COG P1336 0905 — — X EC-357
EGRC SOLENOID/Y P1400 1605 — — X EC-362
EGR TEMP SEN/CIRC P1401 0305 — — X EC-367
EGR SYSTEM P1402 0514 X X X*3 EC-373
EVAP SMALL LEAK P1440 0213 X 3 EC-380
PURG VOLUME CONTN P1444 0214 — — X EC-3587
VENT CONTROL VALVE P1446 0215 — — X EC-394
EVAP PURG FLOW/MON P1447 0111 X X X3 EC-399
VENT CONTROL VALVE P1448 0309 — — X EC-404
VC/V BYPASS/V P1490 0801 — — X EC-410
VC CUT/V BYPASS/V P1491 0311 — — X EC-415
A/T DIAG COMM LINE P1605 0804 — — X EC-422
TP SEN/CIRC A/T P1705 1206 — — x AT-161
P-N POS SW/CIRCUIT P1706 1003 — — X EC-425
O/R CLTCH SCL/CIRC P1760 1203 — — X AT-168

“1: In Diagnostic Test Mode ll {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 DTG No.

NOTE:
Regarding R5G models, “-B1” and “BK1~ indicate right bank and “-B2” and "BK2” indicate left bank.

HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION
How to Erase DTC (5 With CONSULT)

NOTE: ,

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

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

2. 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).

NAEC0030506

NAEC003050601

B W

¢ oD

EC-55
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information (Cont'd)

How to erase DTC (With CONSULT)

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

[m SELECT SYSTEM | | [ seLecTDiaaMoDE [ M SELF-DIAG RESULTS I []

)
ENGINE | SELF-DIAG RESULTS | FAILURE DETEGTED
AT [ paTa MONITOR SHIFT SOLENOID/Y A

|

| |

l i |

[ i | I:> [ oG woRk sUPPORT
| |

I |

| |

2

|
|
[ ECU PART NUMBER ]
|
|

I m
| ERASE |[ PRINT |

. Turn CONSULT “ON", and touch 3. Touch “SELF-DIAG RESULTS™. 4, Touch “ERASE" {The DTC in the
AT, : TCM will be erased.)

Touch Touch q
F eace. < | e
[m SELECT SYSTEM [ [ SELEGT DIAG MODE W seLF-DIAG RESULTSE []

ENGINE _
i
AT l

FAILURE DETECTED . TIME
l SELF-DIAG RESULTS SFT SOL A/CIRC 0

| |
| =
| E> | DATA MONITOR Iy fE:> [PO750]
' |
| |
' ]

| WORK SUPPORT

l
|
l
|
| | ACTIVE TEST

| DTG CONFIRMATION

m
| FUNCTION TEST | ERASE || PRINT || FFdata |

Touch “ENGINE”, 6. Teuch “SELF-DIAG RESULTS”. 7. Touch “ERASE™. (The DTC in the
ECM wiit b d.
CM wifl be erased.) SEF929U

|
|
5.

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) NAEGO93050502
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 CONSULTY 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) NAECO03050603

NOTE:

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

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

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

3. (égagg? the diagnostic test mode from Mode Il to Mode [ by turning the mode selector on the ECM. (See

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

* If the battery Is disconnected, the emission-related diagnostic information will be lost after approx.

24 hours.

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

) Diagnostic trouble codes

} st trip diagnostic trouble codes 1G

} Freeze frame data

4) st trip freeze frame data

5) System readiness test (SRT) codes

6) Test values

7)

WA

Wh =8

Others EE
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. cl
Malfunction Indicator Lamp (MIL) B
DESCRIPTION naecoost 0

PH
M o0

jrle TJE:

18011

P
SEFS30U AKX
1. The MIL will light up when the ignition switch is turned ON without the engine running. This is a bulb check.
e |f the MIL does not light up, refer to EL section (“WARNING LAMPS AND CHIME”) or see EC-455. SU
2. When the engine is started, the MIL should go off.
If the MIL remains on, the on board diagnostic system has detected an engine system malfunction. B
ST
RS
EH
Ay
S
EL

1oX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont'd}

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

=NAECO031501

Diagnostic Test |KEY and ENG. Funetion Explanatian of Function
Mode Staius
Mode | Ignition switch in | BULB CHECK This function checks the MiL bulb for damage (blown,
“ON” position open circuit, efc.).
N It the MIL does not come on, check MIL circuit and ECM
@ test mode seiector. (See EC-59.)
Engine stopped
Engine running | MALFUNCTION This is a usual driving condition. When a malfunction is
) WARNING detected twice in two consecutive driving cycles (two trip
d detecticn iogic), the MIL will light up to inform the driver
that a malfunction has been detected.
The tollowing malfunctions will light up or blink the MIL in
the 1st trip.
e “Misfire (Possible three way catalyst damage)”
¢ “Closed loop control”
s Fail-saie mode
Mode I Ignition switch in [ SELF-DIAGNOSTIC This function allows DTCs and 1st frip DTCs to be read.
“ON” position RESULTS
Engine stopped
Engine running [ FRONT HEATED OXYGEN This function allows the fuel mixture condition (lean or
{‘ N SENSOR MONITOR rich), monitored by front heated oxygen sensor, 10 be
) read.

MIL Flashing without DTC s it
If the ECM is in Diagnostic Test Mode Hl, MIL may fiash when engine is running. In this case, check ECM test
mode selector following “How to Switch Diagnastic 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 troubie codes

3) Freeze frame data

4) 1st trip freeze frame data

5) System readiness test (SRT) codes
6) Test values
7} Others

236 EC-58



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Contd)

How to Switch Diagnostic Test Modes

Turn ignition switch

(r@ “ON" (Do not start

engine.)
{20

l

Mode | — MALFUNCTION

INDICATOR LAMP CHECK. *2
MIL should come on.

1

OK

NG

=

Check MIL circuit, *1

NAECG031502

NG .
4" Repair harness or connector.

|

oK

r

Yes

Check whether ECM test No

mode selector can be
turned counterclockwise.

& » @

Starl engine. NG

Rapair or replace ECM test mode
selectar.

Diagnostic Test Mode |
— MALFUNCTION WARNING

I

Repair harness or connectors.

J ok

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

K

ﬁ_»’

Check MIL circuit. *3

OK

Check ECM fail-safe. *4 ‘|

OK

Diagnostic Test Mode 1l
- FRONT HEATED OXYGEN SENSOR
MONITCR (Laft bank)

v

Turn diagnostic test mode selector on
ECM fully clockwise.

.

Wait at least 2 seconds.

Wait at least 2 seconds, |¢

{Turn diagnostic test mode selector
fulty counterclockwise.)

F 3

DIAGNOSTIC TEST MODE I

— SELF-DIAGNOSTIC RESULTS

| Wait at least 2 saconds.

A A

CYRNG

Start engine.

after approx. 5 saconds.
The diagnosis will automatically return to Diagnostic Test Mode I.

on whenever vehicle is in use.

!

Turn diagnostic test mode selector on
ECM {tulty counterclockwise.

!

Diagnostic Test Mode |l
— FRONT HEATED COXYGEN SENSOR
MONITOR {Right fank)

.

Turn diagnestic test mode selector on
ECM fully ciockwise.

v

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

EC-455

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

2 EC-57

‘3  EC-455

EC-59

*4  EC-88

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

SEF404Y

EW

LG

IFE

M

AT

T

PD

DX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Ingicator Lamp (MIL} (Cont'd)

Diagnostic Test Mode | — Bulb Check R
In this mode, the MIL on the instrument panel should stay ON. If it remains OFF, check the bulb. Refer to EL
section (“WARNING LAMPS AND CHIME"} or see EC-455.

Diagnostic Test Mode | — Malfunction Warning R
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 N
In this mode, 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-DIAGNQOSTIC 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
unidentitied codes can be identified by using the CONSULT or GST. A DTG will be used as an example for
how to read a code.

Example: BTC No. 0102 and No. 0403

0.6 0.3 0.6 0.3
ON |—
OFF

§ ! | §
- -] T L +|——L- d o d
0.9 0.3 2.1 0.6 0.9 21 .
—_—— Unit: second
DTC No. 0t T . 0403
. 0102 DTC No. 04 SEF298CMJ

Example: DTC No. 1003
0.6 0.3

lt— +

0.6 6.9 0.3 2.1

Aj(

¥

Unii: second

DTC Ne. 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 ML 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 mai-

function of the park/neutral position switch.
In this way, all the detected malfunctions are classified by their DTC numbers. The DTG “0505” refers to no

malfunction. (See TROUBLE DIAGNOSIS — INDEX, EC-2.)
How to Erase Diagnostic Test Mode |l (Self-diagnostic Results) I

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

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

EC-60



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont'd)

Diagnostic Test Mode Il — Front Heated Oxygen Sensor Monitor
In this mode, the MIL displays the condition of the fuel mixture (lean or rich) which is monitored by the front

heated oxygen sensor.

=NAFCO031506

Air fuel ratio feedback control condition

MIL Fuel mixture condition in the exhaust gas
ON Lean

Closed [oop 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.

£C-44.

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

the counter will reset.

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

OBD System Operation Chart

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

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

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

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.

SUMMARY CHART

NAECO032502

NAECOU3Z

NAECO032501

items Fuet Injection System Misfire Except the lefts
MIL (goes off) 3 (pattern B) 3 (pattern B) 3 (pattern B)
S.TC’ Freeze Frame Data (no 80 (pattern C) 80 (pattern C) 40 (pattern A)
isplay)
1st Trip DTC (clear) 1 (pattern C), *1 1 (pattern C), *1 1 (pattern B)
1st Trip Freeze Frame Data "y *y, %0 1 {pattem B)
{clear}

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

EC-61

LG

SU

B

Sr

RS

EL

)4
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Contd)

RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS FOR
“MISFIRE” <EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”

This driving pattern
satisfies with B but not C.

This driving pattern
satisfies with G but nct B.

Detection NG

NG

This driving pattern satisfies with B and C pallerns.

i N a
[} Z U S
53 00O p
58z 2 £
= o e ==

<uisled BuAlgS <Bl2g dWels ezeald (dulist) B DL1a (dul isi)>

SEF3925

1st trip DTC will be cleared when
vehicle is driven once (paitern C)
without the same malfunction after

detected in the 2nd trip, the 1st
trip freeze frame data will be
DTC is stored in ECM.

freeze frame data will be cleared
cleared.

at the moment OK is detected.
*7: When the same malfunction is

*8:

EC-62

times (pattern C) without the same
malfunction. {The DTG and the
freeze frame data still remain in

ECM.)
*H: When a malfunction is detected

and the 1st trip freeze frame data

data will not be displayed any
will be stored in ECM.
*6: The 1st trip DTC and the 1st trip

longer after vehicle is driven 80
far the first time, the 1st trip DTC

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

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

*4: The DTC and the freeze frame

*1:
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY @]
DETERIORATION>", “FUEL INJECTION SYSTEM” P
<Driving Pattern B> nagconazsoor WA

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

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

<Driving Pattern C» NAECO03250402
Driving pattern C means the vehicle operation as follows:
1} The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data} £375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x {110.1) [%]
Engine coolant temperature (T} condition:
e When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
o When the freeze frame data shows higher than or equal to 70°C (158°F), “T" should be higher than or CL
equal to 70°C (158°F).
Example:
if the stored freeze frame data is as follows: BT
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 = AT
70°C (158°F)
e The C counter will be cleared when the malfunction is detected regardless of (1). i
& 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 1ist trip DTC will be cleared when C counter is counted once without the same malfunction after DTC =23
is stored in ECM.

RS
BT
A
SE
EL
I[m%
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NAECOG32505

“FUEL INJECTION SYSTEM”

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart {Corit’d)
RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS EXCEPT

FOR “MISFIRE <EXHAUST QUALITY DETERIORATION>",

This driving pattern
satisfies with B but not A.

This driving pattern
satisfies with A but not B.

Detection

This f:frEving pattern satisfies with A and B patterns.
NG

Detection

OK

MIL

fights up.
A MIL

goes off.

<ujaned Bunigs

=
=
v

<ElBQ SWEld azeald (dup ist) ® D14 (ALl 181)>

SEF3935

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
trip freeze frame data will be

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

*B:

EC-64

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

data will not be displayed any
longer after vehicle is driven 40
malfunction.
{The DTC and the freeze frame
data still remain in ECM.}

*5: When a malfunction is detected

*4: The DTG and the freeze frame

detected in two consecutive trips

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

detected in two consecutive trips,
the DTC and the freeze frame

driven 3 times (pattern B) without
data will be stored in ECM.

any malfunctions.
*3: When the same maliunction is

When the same malfunction is

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 Gl
DETERIORATION>", “FUEL INJECTION SYSTEM” ' I
<Driving Pattern A> _ T
e &
ngine
coglanf °C °F)
remperature {1) Engine coolant temperature should go aver 70°C {158°F) LG
70 (158) .
20 (68)
: {2) Engine coolant temperature should change more than 20°C
i : pr— (68°F) after starting engine. FE
IGN ON IGN OFF
. | I
sngne || | ition swi “ON" 10 "OFF" GL
speed | /-(3} Ignition switch should be changed from "ON" to .
em :f ’ (4) Engine speed should go over 400 rpm, MLT
| i !
a0l - _ < N ————-
0 T T AECSH74 AT

® The A counter will be cleared when the malfunction is detected regardless of {1) - (4).

e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction. T
¢ The DTC will not be displayed after the A counter reaches 40.
<Driving Pattern B> wnccosszsosos [P0

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

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

] CONSULT
Data link connector CONSULT INSPECTION PROCEDURE
for CONSULT L .

1. Turn off ignition switch.

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

=NAECO033

NAECO033561

SEF379R

3. Turn on ignition switch.

NISSAN 4. Touch “START”,

CONSULT

ujy
START

l SUB MODE |

SBR455D

5. Touch “ENGINE".

(I SELECT_SYSTEM
ENGINE

I
I
|
|
l
I

|
|
|
|
|
|
EI

SEF895K

6. Perform each diagnostic test mode according to each service
|m  sELECT DIAG MODE [¥]] procedure.

For further information, see the CONSULT Operation Manual.
This sample shows the display when using the UEOBD98 pro-
gram card. Screen differs in accordance with the program card

|
|
[ DaTA MONITOR | used.
|
|
|

[ WORK SUPPORT

| SELF-DIAG RESULTS

| ACTIVE TEST

f DTC CONFIRMATION

[ FuncTion TEST

SEF216U

[ln  seLectoiacmobe  [A]]

ECM PART NUMBER

[
l
1
I
I
| |

SEF3740)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS @0
APPLICATION O
DIAGNOSTIC TEST MODE RLA
o
CONFIRMATION &l
RESULTS FUNG-
ltem WORK
SUP. DATA | ACTIVE — TION
PORT FREEZE | MONITOR | TEST TEST
SRT WORK LG
DTC*1 | FRAME
DATA*2 STATUS | SUP-
PORT
Camshaft position sensor X X X
Mass air flow sensor X X
) FE
Engine coolant temperature X X X X
sensor
Front heated oxygen sensor X X X X CL |
Rear heated oxygen sensor X X X '
Vehicle speed sensar X X X X T
Throttle position sensar X X X X
Tank fuel t It A? |
ank fuel temperature sen- X X X
sor . |
EVAP control system pres- X ¥ JE
sure sensor
' Absolute pressure sensor X X
n 5
2 PR
P EGR temperature sensor X X '
o
E Intake air temperature sen-
E sor X X AX
O |INPUT
% Crankshaft position sensor X |
(o] (OBD} SU
O
i Knock sensor X
(5]
] Ignition switch (start signal} X X 3R
Closed throttle position
switch X 8T
Closed throttle position |
switch (throttle position sen- X X
sor signal) _ RS
Air conditioner switch X
L
Park/Neutral position switch X X X BT -
Power steering oil pressure
. : X X
switch HIA
Air conditioner switch X
Battery voltage X §G
Ambient air temperature
. X
switch
= |
DX |
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
DIAGNOSTIC TEST MODE
| seirons
CONFIRMATICN
Itemn WORK RESULTS FUNC-
SUP DATA ACTIVE o TION
- D
DTC*1 | FRAME
DATA*2 STATUS | SUP-
PORT
Injectors X X X
P t istor (gniti X
t_oWer) ransistor (ignition (Ignition X X X
iming signal)
TACV-AAC valve X X X X X
EVAP canister_ purge volume X X X X
control solenoid valve
w
E Air conditioner relay X
& Fuel pump relay X X X X
= N
w EGRGC-solenoid vatve X X X X3
O |OQUTPUT
o Front heated oxygen sensor
= X X X
o heater
[&]
8 Rear heated oxygen sensor X X X
O heater
w
EVAP canister vent control X X
valve
Vacuum cut valve bypass X X ¥
valve
MAP/BARO switch solenoid X X X
valve
Calculated load value X X
X: Applicable

*1: This item includes 1st trip DTCs.

*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT screen in freeze frame data
mode only if a 1st trip DTC or DTC is detected. For details, refer to EC-46.

*3: If this function test mode is not available, use the ACTIVE TEST mode.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
FU N CTI 0 N =NAECD033563 ©H
Diagnostic test mode Function
- A
Work support This mode enables a technician to adjust some devices faster and more accurately by foliowing A
PP the indications on the CONSULT unit.
™, . } - f ~
Self-diagnostic results Self-diagnostic results such as 1§t trl;: DTC, DTCs and 1st trip freeze frame data or freeze frame EM
data can be read and erased quickly.™1
Data monitor Input/Output data in the ECM can be read. L
Active test Diagnostic Test Mode in which CONSULT drives some actuators apart from the ECMs and aiso
shifts some parameters in a specified range.
DTC confirmation The status of system monitoring tests and the self-diagnosis status/result can be confirmed. EC
. Conducted by CONSULT instead of a technician to determine whether each system is “OK” or
Function test Ay
NG FE
ECM part number ECM part number can be read.
*1 The following emission-related diagnostic information is cleared when the ECM memory is erased. CL
1) Diagnostic trouble codes
2) 1st trip diagnostic trouble codes
3) Freeze frame data T
4) 1sttrip freeze frame data
5} System readiness test (SRT) codes AT

6) Test values
7} Others

WORK SUPPORT MODE

NAECOO35504 I:”:E

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.

o |GN SW “ON”

s ENG NOT BUNNING

e ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

{ACV-AAC VALVE ADJ

SET ENGINE SPEED AT THE SPECIFIED VALUE
UNDER THE FOLLOWING CONDITIONS.
& ENGINE WARMED UP

When adjusting idie speed

o NO-LOAD
FUEL PRESSURE RELEASE e FUEL PUMP WILL STOP BY TOUCHING “START' When releasing fuel pressure
DURING IDLING. from fuel line

CRANK A FEW TIMES AFTER ENGINE STALLS.

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 IGN SW “ON”

ENGINE NOT RUNNING

{e®
e AMBIENT TEMPERATURE IS ABOVE 0°C (32°F).
.

MO VACUUM AND NO MIGH PRESSURE IN EVAP

SYSTEM

TANK FUEL TEMP. 1S MORE THAN 0°C (32°F).

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

When detecting EVAP vapor leak
point of EVAP system

EC-69
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CONSULT (Cont'd)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE

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

Freeze Frame Data and 1st Trip Freeze Frame Data

NAELOD3350502

=NAECD033508

Freeze frame data

item*1 Description
gg‘g‘ETROUBLE & ECCS component part/control system has a trouble code, it is displayed as “PXXXX". (Refer to
[PXXXX] “TROUBLE DIAGNOSIS — INDEX”, EC-2.)

FUEL §YS-B1*2

FUEL SYS-B2*2

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

One mode in the following is displayed.

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

“MODE 3": Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MODBE 4”: Closed foop - using oxygen sensor(s) as {eedback for fuel contral

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

CAL/LD VALUE [%]

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

GOOLANT 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 a malfunction is detected is displayed.
The short-term fuel trim indicates dynamic or instantaneous feedback compensation fo the base fuel
schedule.

L-FUEL TRIM-B1 [%]

L-FUEL TRIM-B2 [%}

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

than short-term fuel trim.

ENGINE SPEED
irem]

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

VHCL SPEED [kn/h]
or [mph]

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

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

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

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

CONSULT (Cont'd)
DATA MONITOR MODE o
ECM Main
Monitored item [Unit} input sianals Description Remarks
signals 6
Indicates the engine speed computed
CMPS.RPM
[rom] (REF} O O from the REF signal {120° signal) of
the camshaft positicn sensor.
MAS AIR/FL SE [V] O O The signal voltage of the mass air ¢ When the engine is stopped, a certain
flow sensor is displayed. valug is indicated.
The engine coolant temperature e When the engine coolant temperature
CQOOLAN TEMP/S [°C] {determined by the signal voltage of sensor is open or short-curcune_d, ECM
or [°F] O O the engine coolant temperature sen- enters fail-safe mode. The engine
sor) is displayed coolant temperature determined by
Payed. the ECM is displayed.
FR 02 SEN-B2 [V] O O The signal voltage of the front heated
FR 02 SEN-B1 [V] O oxygen sensor is displayed.
RR OZ SEN-B1 [V] O Q The signal voltage of the rear heated
RR 02 SEN-B2 [V} O oxygen sensor is displayed.
Display of front heated oxygen sensor
FRF:C?_'EILhéﬁ'Ih'JH~B2 O o {S::Jgnrlra;‘t.:iurlng air-fuel ratio feedback e After turning ON the ignition switch,
] RICH ' means the mixture became “RICH" is displayed until air-fuel mix-
wrich” and control is being affected ture ratic feedback control begins.
12‘0‘13; dag re?a?*lr;rr?niljtuimg aflecte * When the air-fuel ratic feedback is
FR 02 MNTR-B1 o o LEAN ... means the mixture became c:amp ed, { h%l:all:e ;gs(t: Obrﬁifglrji:;?
[RICH/LEAN] “lean”, and control is being affected clamping is dispiay y-
toward a rich mixture.
Dispiay of rear heated oxygen sensor
RR 02 MNTR-B1 o signal:
[RICH/LEAN] RICH ... means the amount of oxygen
after three way catalyst is refatively e When the engine is stopped, a certain
smatl. value is indicated.
RR 02 MNTR-B2 LEAN ... means the amount of oxygen
[RICH/LEAN] O O after three way catalyst is relatively
large.
VHCL SPEED SE Thr?‘ \;ehicie sdpeed corn_pute;d_ frgm the
[kmh] or fmph] O O vehicle speed sensor signal is dis-
played.
The power supply voltage of ECM is
BATTERY VOLT {V] O @) displayed.
The throttle position sensor signal
THRTL P
R ©OS SEN [V] O O veltage is displayed.
TANK F/TMP SE [°C] The fuel temperature judged frgm the
or [°F] O tank fuel temperature sensor signal
valtage is displayed.
The signal voltage of the EGR tem-
E
GR TEMP SEN [V} O perature sensor is displayed.
INT/A TEMP SE [°C] The inta_ke air femperature d_etermingd
of [°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 regardiess of the starter signal.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
ECM Main
Monitored item [Unit] input ) Description Remarks
. signals
signals
GCLSD THL/P SW o e [ndicates [ON/OFF] condition from the
[ON/OFF] Q throttle position sensor signal.
¢ Indicates [ON/QFF] condition of the
AIR COND SIG O O air conditioner switch as determined
[ON/OFF] . - :
by the air conditioner signal.
P/N POSI 8w O O & Indicates [ON/OFF] condition from the
[ON/OFF] park/neutral position switch signal.
e [ON/OFF] condition of the power
PW/ST SIGNAL o & steering oil pressure switch deter-
[ON/CFF] mined by the power steering oil pres-
sure signal is indicated,
AMB TEMP SW O e Indicates [ON/OFF] condition from the
[ON/OFF] O ambient air temperature switch signal.
IGNITION SW O ® |ndicates [ON/OFF] condition from
[ON/OFF] ignition switch.
INJ PULSE-B2 [msec] O ® Indicates the actual fuel injection ine is st d ertain
pulse width compensated by ECM ¢ xr;:nuigg 32%2?3 nsdi(jcgfgd’ ac
INJ PULSE-B1 [msec] according to the input signals. b '
* “Base fuel schedule” indicates the fuel
B/FUEL SCHDL injection pulse width programmed into
[msec] o ECM, prior to any learned on board
correction.
e |ndicates the ignition timing computed N .
IGN TIMING [BTDC] O by ECM according fo the input sig- | ® ' nen the engine is stopped, a certain
nals value is indicated.
& |ndicates the IACV-AAC valve control
IACV-AAC/V [%] O value computed by ECM according 1o

the input signals.

PURG VOL C/V [%]

e |ndicates the EVAP canister purge
volume control solenolfd 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 control.

EVAP SYS PRES [V}

e The signal voltage of EVAP control
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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CONSULT (Cont’d)
ECM Main @l]
Monitored item [Unit] input . Description - Remarks
signals signals WA
it
The control condition of the EGRC-
solencid valve (determined by ECM
EGRC SOV according to the input signal) is indi- =i
[ON/OFF] cated.
ON ... EGR is operational
OFF ... EGR operation is cut-off LG
The controf 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 EE
FR 02 HTR-B1 Indicates [ON/OFF] condition of front
[ON/OFF] heated oxygen sensor heater deter- CL
FR 02 HTR-B2 rr_)ined by ECM according to the input -
[ON/OFF] SIgﬂalS.
- A
RR O2 HTR-B1 Indicates [ON/OFF] conditicn of rear )
[ON/OFF] heated oxygen sensor heater deter-
RR O2 HTR-B? mined by ECM according to the input AT
[ON/OFF] SIgnaIS.
The control condition of the vacuum TE
cut valve bypass valve (determined by '
VC/V BYPASS/V ECM according to the input signal) is
[ON/OFF] indicated. .
ON ... Open =)
OFF ... Closed
“Caiculated load value” indicates the A
CAL/LD VALUE [%] value of the current airflow divided by "
peak airflow.
“Absolute throttle position sensor” indi- sU
cates the throttle opening computed
A - g ) .
BSOL TH-P/S [%] by ECM according te the signal volt-
age of the throttle position sensor. B
MASS AIRFLOW Indicates the mass airflow .computed
[g-mfs] by ECM accerding to the signal volt- ST
9 age of the mass airflow sensor, !
The control condition of the MAP/
BARO switch solenoid valve (deter- RS
MAP/BARO SW/V g?ér:gf) tl)Sy iﬁdciyaﬁgsordlng to the input
[MAP/BARO] MAP ... Intake manifold absolute pres- Eil
sure -
BARO ... Ambient barometric pressure
. S
ABSOL PRES/SE [V] The signal voltag.e Q'f the absolute il
pressure sensor is displayed.
VOLTAGE [V] Voltage measured by the voltage §GC
probe.
e Only “#" is displayed if item is unable
to be measured. B
PULSE [msec] or [Hz] Pulse width, frequency or duty cycle | Figures with “#7s are tempaorary ones.
or [%] measured by the pulse probs. They are the same figures as an
actual piece of data which was just )4
previously measured.
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CONSULT (Conf'd)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

NOTE:

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

ACTIVE TEST MODE

NAECOOE3507

TEST IiTEM CONDITION JUDGEMENT CHECK ITEM {(REMEDY)
e Engine: Return to the original
1
FUEL INJEC- trouble condition If trouble symptom disappears, see ¢ Harne_es_s and connector
- ® Fuel injectors
TION e Change the amount of fuel injec- | CHECK ITEM. e Front heated oxygen sensor
tion using CONSULT.
& Engine: After warming up, idle
IACV-AACHV . g]:ain%ir;ﬁ'e IACV-AAG valve Engine speed changes according & Harness and connsctor
OPENING 9 ) to the opening percent. e IAGV-AAC valve
opening percent using CON-
SULT.
® Engine: Return to the original ¢ Harness and connector
ENG COOLANT trouble condition If trouble symptom disappears, see | ® Engine coolant temperature sen-
TEMP & Change the engine coolant tem- | CHECK ITEM. sor
perature using CONSULT. & Fuel injectors
e Engine: Return to the criginal
troubte condition .
IGNITION TIM- e Timing light: Set If trouble symptom disappears, see e Adjust initial ignition timing
ING Lo . CHECK ITEM.
¢ Retard the ignition timing using
CONSULT.
e Engine: After warming up, idle ® Harness and connector
the engine. & Compression
POWER BAL- ® A/C switch “OFF” Endine runs rouah or dies ® |njectors
ANGE ® Shift lever “N” Y 9 ' e Power transistor
# Cut off each injector signal one e Spark plugs
at a time using CONSULT. & |gnition coils
e Ignition switch: ON
FUEL. PUMP (Ergine slopped) S Fuef pump relay makes the cperat- | ® Harness and connector
RELAY ¢ Turn the fuel pump relay “ON ing sound e Fuel pump relay
and “OFF” using CONSULT and ’
listen to operating sound.
® [gnition switch: ON
(Engine stopped) . .
EGRC S0l E- ; - Solenoid valve makes an operating | ® Harness and connector
NOID VALVE & Turn solenoid valve “ON" and sound o Solenoid valve
“OFF” with the CONSULT and )
listen t0 operating sound.
SELF-LEARNING | ® In this test, the coeflicient of self-learning control mixture ratio returns to the original coefficient by touching
CONT “CLEAR" on the screen.
e Engine: After warming up, run
engine at 1,500 rpm.
PURG VOL ¢ Change the EVAP canister purge | Engine speed changes according | ® Harness and connector
CONTNV volume control solenoid valve to the opening percent. # Solenoid valve
opening percent using CON-
SULT.
TANK F/TEMP
SEN ® Change the tank fuei temperature using CONSULT.
e |gnition switch: ON Soclenoid valve makes an operating | ® Harness and connector
(Engine stopped) sound. ® Solenoid valve
VENT o Ti lenoid valve “ON” and
CONTROL /V um solenoid valve an

“OFF” with the CONSULT and
listen to aperating sound.
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CONSULT (Contd)

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

VC/V BYPASS/Y |e

Ignition switch; ON

(Engine stopped)

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

Solenoid vaive makes an operating

sound.

® Harness and connector
¢ Solenoid valve

fgnition switch: ON
{Engine stopped)

& Harness and connector

MAP/BARO ® Turn the MAP/BARO switch Solenoid valve makes an operating
sSwiy solenoid valve between “MAP” sound. e Solenoid valve
and “BARO" using CONSULT
and listen to operating sound.
DTC CONFIRMATION MODE
SRT STATUS Mode
. MAECOD3351 U‘,l? 1
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”,
EC-46.
DTC Work Support Mode
NAEGOG338 1002
Test made Test item Condition Reference page
PURGE FLOW P1447 EC-399
VC CUT/V BP/V P1491 EC-415
v -
_EEC!PORATIVE SYS PURG VOL CN/V P1444 EC-387
EVAP SML LEAK P0440 EC-292
EVAP SML LEAK P1440 EC-380
FR O2 SEN-B1 P0131 EC-166
FR Q2 SEN-B1 P0132 EC-172
FR O2 SEN-B1 P0133 EC-178
FR O2 SEN-B1 P0130 EC-158
FR 02 SENSOR
FR 02 SEN-B2 P0Q151 EC-166
FR 02 SEN-B2 P0152 Refer to corresponding EC-172
trouble diagnosis for
FR 02 SEN-B2 P0153 DTC. EC-178
FR O2 SEN-B2 PQ150 EC-158
RR O2 SEN-B1 P0137 EC-200
RR O2 SEN-B1 P0O138 EC-208
RR ©2 SEN-B1 P0139 EC-216
RR 02 SENSOR
RR O2 SEN-B2 PQ157 EC-200
RR 02 SEN-B2 P0158 EC-208
RR G2 SEN-B2 P0159 EC-216
EGR SYSTEM P0400 EC-276
EGR SYSTEM EGRC-BPT/VLV P0402 EC-284
EG-373

EGR SYSTEM P1402
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CONSULT (Cont’d)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION TEST MODE

NAEC0032508

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY}
& |gnition switch: ON
SELF-DIAG (Engine stopped) -
RESULTS ¢ Displays the results of on board T Objective system

diagnostic system.

& |gnition switch: ON e Harmess and connector
{Engine stopped) Throttle valve: OFF e Throttle position sensor (Closed
® Throttie position sensor circuit is | opened throttle position)
CLOSED THROTTLE ;eséedl Whg”{ tn'otﬁ'ﬁj'fE"Eg‘;‘f' e Throttle position sensor (Closed
POSI T?Or\(l:"()izetheuteﬁt e mame for _ throttle position) adjustment
the vehicles in which idle is Throttle valve: ® Throtile linkage
I ON e Verify operation in DATA MONI-
selected by throtile position sen- | closed
sor) TOR mode.
@ Harness and connector
& [gnition switch: ON Range (Throttle e Throttle position sensor
(Engine stopped) vaive fully  Throttie position sensor adjust-
THROTTLE POSI - - More than
SEN CKT ® Throttle position sensor circuit is | opened — 3.0V ment
tested when throttle is opened Throttle valve ’ ¢ Throttle linkage
and closed fully. fully closed) ® Verify operation in DATA MONI-
TOR made.
e Ignition switch: ON Out of N/P posi- & Harness and connector
PARK/NEUT POS| {Engine stopped) tions OFF e Neutral position switch
SW CKT ® [nhibitor swilch/neutral position e |nhibitor switch
switch circuil is tested when shift . ® linkage or Inhibitor switch
lever is manipulated. In N/P positions | ON adjustment

FUEL PUMP CIRCUIT

Ignition switch: ON

(Engine stopped)

Fuel pump cireuit 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 30UV CIR-
cuIT*

Ignition switch: ON

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

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

® Harness and connector
¢ EGRC-solenoid valve

Ignition switch: ON — START
Start signal circuit is tested when
engine is started by operating
the starter, Battery voltage and

START SIGNAL CiR- engine ceolant temperature Start signal: OFF — ON ¢ Harness and connectar
CulT before cranking, and average art signat: - ® Ignition switch
battery voltage, mass air flow
sensor output voltage and crank-
ing speed during cranking are
displayed.
e [gnition switch: ON
Engine runnin iti
. I(Dou?er Steeringgznil pressure Locked posiion N ¢ Harness anc_i con.nector
PW/ST SIGNAL CIR- . L e Powaer steering oil pressure
CUIT switch circuit is tested when switch
steering whesel is rotated fully o P teer il oum
and then set to a straight line Neutral position | OFF ower steering off pump

running position.
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CONSULT {Cont'd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

VEHICLE SPEED
SEN CKT

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

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

Harness and connector
Vehicle speed sensor
Speedometer

IGN TIMING ADJ

After warming up, idle the
engine.

Ignition timing is checked by
reading igniticn timing with a tim-
ing light and checking whether it
agrees with specifications.

The timing light indicates the
same value on the screen.

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

Camshaft position sensor drive
mechanism

MIXTURE RATIO
TEST

Air-fuel ratio feedback circuit
{injection system, ignition

~ system, vacuum system, etc.) is

tested by examining the front
heated oxygen sensor oulput at
2,000 rpm under non-loaded
state.

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

INJECTION SYSTEM (Injector,
fuel pressure regulator, harness
or connector)

IGNITION SYSTEM (Spark plug,
power transistor, ignition coil,
harness or connector)
VACUUM SYSTEM (Intake air
leaks)

Front heated oxygen sensor cif-
cuit

Front heated oxygen sensor
operation

Fuel pressure high or low

Mass air flow sensor

POWER BALANCE

After warming up, idle the
engine.

Injector operation of each cylin-
der is stopped one after another,
and resultant change in engine
rotation is examined to evaluate
combustion of each cylinder.
(This is only displayed for mod-
els where a sequential multiport
fuel injection system is used.)

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

Injector circuit (Injector, harness
or connector)

Ignition circuit (Spark plug, igni-
tion coil with power transistor
harness or connector)
Compression

Valve timing

IACV-AAC/Y SYSTEM

After warming up, idle the
engine.

|IACGV-AAC valve system is tested
by detecting change in engine
speed when IACV-AAC valve
opening is changed to 0%, 20%
and 80%.

Difference in engine speed is

greater than 150 rpm between
when valve opening is at 80%
and 20%.

Harness and connector
IACV-AAC valve

Air passage restriction between
air inlet and |ACV-AAC valve
IAS (ldle adjusting screw) adjust-
ment

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

REAL TIME DIAGNOSIS IN DATA MONITOR MODE
(RECORDING VEHICLE DATA)

CONSULT has two kinds of triggers and they can be selected by
touching “SETTING” in “DATA MONITOR” mode.

1)

NAECD033509

“AUTO TRIG” {Automatic trigger):

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

2)

“MANU TRIG” (Manual! trigger):

e DTC/1st trip DTC and malfunction item will not be displayed
automatically on CONSULT screen even though a malfunction
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

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

a malfunction is detected.

Use these triggers as follows:

1} “AUTO TRIG”

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

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

When you are inspecting the circuit by gently shaking {or twist-
ing) the suspicious connectors, components and harness in
the “DTC Confirmation Procedure”, the moment a malfunction
is found the DTC/1st trip DTC will be displayed. (Refer to Gl
section, “Incident Simulation Tests” in “HOW TO PERFORM
EFFICIENT DIAGNQOSIS FOR AN ELECTRICAL INCIDENT”.)

2} “MANU TRIG”

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

|l seLecT monIToR ITEM

|

[l seT Recompinacond | | M SET RECORDING COND

ECM INPUT SIGNALS

[ wmain signaLs

MANLU TRIG
LONG TIME

[ auto TRIG |

o e TGN

[ SELECTION FROM MENU

l

-——-.-———I

I
l
I
|

I|

MONITOR" screen
automatically if detected.

{ sETTING || START
“SETTING” “AUTO TRIG" “*MANU TRIG®
A malfunction can be A malfuncticn can not be
displayed on “DATA displayed on “DATA

MONITOR" screen
automatically even if
detected.

SEF529Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST)

Generic Scan Tool (GST): Sampie

SEF139P

\on

/‘ Data link connector for GST

/

SEF880R

VTX GENERIC OBD Il
PROGRAM CARD

Press [ENTER]

Sample screen* SEF3985

0BD Il FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

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

Sample screen* SEF416S)

Generic Scan Tool (GST)

DESCRIPTION \rconassor
Generic Scan Tool (OBDI! scan tool) complying with SAE J1978
has 7 different functions explained on the next page.

IS09141 is used as the protocol.

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

NAECOD34

GST INSPECTION PROCEDURE N
1. Turn off ignition switch.

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

box cover.)

3.  Turn on ignition switch.

4. Enter the program according to instruction on the screen 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-79 257
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST) (Cont'd)

FUNCTION

NAECH034503

Diagnostic test mode

Function

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

MODE 1 READINESS TESTS inputs and outputs, digital inputs and outputs, and system status information.
This mode gains access to emission-related data value which were stored by ECM
MODE 2 (FREEZE DATA) during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-70).]
MODE 3 DTCs This mode gains access to emission-related power train trouble codes which were
stored by ECM.
This mode can clear all emission-related diagnostic information. This includes:
e Clear number of diagnostic trouble codes (MODE 1)
e (lear diagnostic trouble codes {MODE 3}
MODE 4 CLEAR DIAG INFO & Clear trouble ¢ode for freeze frame data (MODE 1)
e Clear freeze frame data (MODE 2}
o Reset status of system monitoring test (MODE 1}
¢ Clear on board manitoring test results (MODE 6 and 7)
i i i itori ts of specific
MODE & (ON BOARD TESTS) This mode accesses the results of on poard dlagno_snc moenitoring tests of speci
componemnts/systemns that are not continuously monitored.
This mode enables the off board test drive to obtain test results for emission-related
MODE 7 {ON BOARD TESTS) powertrain compenents/systems that are continuously monitored during normal driving
conditions.
This mode can close EVAP systern in ignition switch “ON” position (Engine stopped).
When this mode is performed, the following parts can be opened or closed.
o EVAP canister vent control valve open
® Vacuum cul valve bypass valve closed
In the following conditions, this mode cannot function.
MODE 8 — e Low ambient temperature

® Low battery voltage

® Engine running

® Ignition switch “OFF"

® Low fuel temperature

® Too much pressure is applied to EVAP system

EC-80



TROUBLE DIAGNOSIS — INTRODUCTION

Introduction

Sensors

!

Actuators

MEFQ36D)

SEF234G

KEY POINTS

WHAT ...
WHEN ...
WHERE.....
HoOw

..... Operating conditions,

Vehicle & engine model
Date, Frequencies
Road conditions

Weather conditions,
Symptoms

SEF9OTL

Introduction
MNAECORIS

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepis 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 good information about such problems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like the
example on next page should be used.

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

DIAGNOSTIC WORKSHEET T

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:

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

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

EC-81
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introduction (Cont'd)

Worksheet Sample

MNAECO03550101

Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date

Fuel and fuel filler cap

[] Vehicle ran out of fuel causing misfire
[ Fuel filler cap was laft off or incorrectly scrawed on.

[ Inpossible to start [J No cembustion ] Partial combustion
[ Startability [] Partial combustion affected by throttle position
[ Partial combustion NOT affacted by throttle position
[] Possible but hard to start [J Others [ ]
O Idiing [7] No fast idle [] Unstable [J High idle (] Low idl2
Symptoms (] Others [ ]
[ Stumble [ Surge 1 Knock [J Lack of power
[_] Driveability [7 Intake backfire [T Exhaust backfire
] Others | ]
[] At the time of start (] While idling
L] Engine stall [ While accelerating [ While decelerating
{1 Just after stopping [[] While loading
Incident occurrence [ Just after delivery [ Recently
[ In the morning {3 At night (1 b the daytime

Driving conditions

Fraguency [ Al the time [] Under cartain conditions [T Sometimes
Weather conditions [T Not affected
Weather [3 Fine ] Raining 1 Snowing [] Others |
Temperature ] Hot I warm ] Cool [1 Cold 1 Humid F
] Cold ] During warm-up [T After warm-up
Engine conditions Engine speed
| 1 i 1 i 1 | i J
0 2,000 4,000 6,000 8,000 rpm
Road conditions 7 In town [ 'n suburbs [ 1 Highway ] Off road (up/down)
[ Not affected .
[ At starting [ while idling [ At racing

[7 While cruising
[T While turning (RH/LH)

[J While accelerating
[J While decelerating

Vehicle speed by b by s
0 10 20 30 40

Malfunction indicator lamp

O Turned on [ Not turned on

260
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TROUBLE DIAGNOSIS — INTRODUCTION

Work Flow
ot
Work Flow I
CHECK IN [ _
WA
CHECK INCIDENT CONDITIONS, e STEP | B
Listan to customer compilaints. {Get symptoms.) =
v I @
CHECK DTC AND FREEZE FRAME DATA. o
Chesk and PRINT QUT {write down} (15t trip) DTG and Freeze Frame Data (Pre-check). Paste # . STEP 1
on repait order sheet. Then clear. Also check related service bulletins for information.
If DTG is not available even if ML lighis up, check ECM fail-sale. ™1
Symploms collected. No sympioms, except MiL lighls up,
or {1st trip) DTC exists at STEF 11 .
r . EE
——— Verify the symptom by driving in the condition the customer described. } ---------------------------- 3 sT1ER HI
Normat Code (al STEP I} Malfunction Code (at STEP [T} E
Gl
y y
INCIDENT CONFIRMATION B sTEP IV
Verify the OTC by pariorming the “DTC Confirmation Procedure”. Mﬁl_‘
" ‘
+>! Choose the appropriate action. f ----------------------------- STEP V AT

Malfunction Code {at STEP 1l or IV) Normal Code (at both STEP li and IV}

[ BASIC INSPECTION
SYMPTOM BASIS (al STEP 1 or 11}

...................................................... ’. .
| Perlarm inspeciions according to Symptomn Matrix Chart. |
h 4 }&m
| TRGUBLE DIAGNOSIS FOR DTC PXXXX. "5 STEP VI '
b 4 ) @U
{ REPAIR/REPLACE |
¥ BR
FINAL GHECK
NG| Confirm that the incident is completely fixed by performing BASIC INSPECTION and DTC . STEP Wil
™ Ganfirmation Procedure (or OVERALL FUNCTION CHECK), Then, srase the unnecessary Sh
{already fixed) {1st kip) DTCs in ECM and TCM (Transmission control module).
OK
3 {3}
I CHECK OUT | RS
SEF931U
L B
*1 EC-88 *3  f the invident ¢annot be verified, Refer to “TROUBLE DIAGNOSIS

FOR POWER SUPPLY™, EC-108.

perferm “TROUBLE DIAGNOSIS
ff malfunctioning part cannot be A

*2  if time data of “SELF-DIAG
FOR INTERMITTENT INCIDENT”, 5

RESULTS” is other than “0” or

‘1", pertorm "TROQUBLE DIAG-
NQOSBIS FOR INTERMITTENT
INGIDENT?, EC-107.

4

EC-107.

If the on board diagnostic system
cannot be performed, check main
power supply and ground circuif,

EC-83

detected, perferm “TROUBLE
DIAGNOSIS FOR INTERMIT-
TENT INCIDENT", EC-107.



TROUBLE DIAGNOSIS — INTRODUCTION

Work Flow (Cont'd}

DESCRIPTION FOR WORK FLOW

NAEC0038501
STEP DESCRIPTION

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

STEP il If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-107.
Study the retationship between the cause, specified by (1st trip) DTC, and the symptom described by the cus-
tomer. {The “Symptom Matrix Chart” will be useiul. 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. Connect CON-

STEP 1 SULT to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis resuits.

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

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

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

STEP IV TRIG) mode and check real time diagnosis results.
if the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-107.
In case the “DTC Confirmation Procedure” is not available, perform the “Overall Function Check” instead. The
{1st trip) BTC 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 results 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. (Refer to EC-89.)

Identify where to begin diagnosis based on the relaticnship study between symptom and possible causes. Inspsct
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 EGM terminals ar manitor the output data from the related sensors with CON-

STEP VI SULT. Befer to EC-93, EC-98. _ o ' 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 chack in the Diagnostic Procedure. For details, refer to Gl section
{*HOW TC PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection™).

Repair or replace the matfunction 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. P0O000 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 previous

one.
Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) (1st trip) DTC in
ECM and TCM {Transmission control module). {Refer to EC-55.)
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Basic Inspecfion

Basic Inspection

Precaution:
Perform Basic Inspection without electrical or mechanical

NAECO0037

loads applied;

Headlamp switch is OFF,

Air conditioner switch is OFF,

Rear window defogger switch is OFF,

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

1 INSPECTION START

3 CHECK IGNITION TIMING

1. Check service records for any recent repairs that may indi-
cate a related probilem, 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

LN B AN

SEF983U

with » |GoTO2
CONSULT
without » [GOTOS.
CONSULY

2 CONNECT CONSULT TO THE VEHICLE

Connect “CONSULT” to the data link connector for CONSULT
and select “ENGINE” from the menu. Refer to EC-68.

Data link conngctor
for CONSULT

1. Start engine and warm it up to normal operating tempera-
ture.
2. Stop engine and disconnect throttie position sensor har-

ness coennector.

Throttle position sensor
harmess_connector

SEF975R

3. Start engine.
4. Check ignition timing at idle using a timing light.
Ignition timing: 15°+2° BTDC

Timing
tight

OK or NG

-
——

SEF9B84U

OK GO TO 4.

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

NG

4 CHECK BASE IDLE SPEED

Does engine speed {all to the following speed?

SEFS79R 700150 rpm (in “N” position)
OK or NG
» |GOTOS. OK p (GOTOS.
NG > | 1. Adjust engine speed by turning idle

speed adjusting screw.
2. GOTO 5.

EC-85
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Basic Inspection {Cont'd)

CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION

5

6 RESET IDLE POSITIGN MEMORY

(B) with CONSULT

. Select “A/T”, then “DATA MONITOR",

Select "ENG!NE SPEED” and “CLOSED THL/SW".

Read “CLOSED THL/SW” signal under the following condi-
tion:

Raise engine speed to 2,000 rpm.

Gradually lower engine speed.

© N

% NOFAIL []

G.5v
864rpm
ON

% MONITOR

THRTL POS SEN
ENGINE SPEED
CLOSED THL/SW

RECORD

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

(@) with CONSULT

1. Warm up engine 1o normal operating temperature.

2. Select “CLSD THL/P SW” in “DATA MONITOR (manuzl trig-

ger)" mode with CONSULT.

. Stop engine.

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

5. Turn ignition switch “ON".

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

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

L

[=7]

# without GONSULT

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

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

3. Turn ignition switch “ON".

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

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

» lGoTO7V.

@ Without CONSULT
. Disconnect throttle position sensor harness connector and

closed throtile position switch harness connector.

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

¢ Raise engine speed to 2,000 rpm.

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

aan

Throttle position
switch connector

[Q]

SEF986U
QK or NG

7 CHECK TARGET IDLE SPEED

(9) with CONSULT
Read the engine idle speed in “DATA MONITOR” mode with

CONSULT.
750150 rpm (in “N” position)

) without CONSULT
Check idle speed.
75050 rpm (in “N” position}

OK or NG
OK p [GOTOS.
NG P | Adjust idle speed. Refer to EC-35.

8 ERASE UNNECESSARY DTC

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

2. GOTO7.

CK

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

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

Refer to "HOW TO ERASE EMISSION-RELATED DIAGNOS-
TIC INFORMATION®, EG-55 and "HOW TC ERASE DTC” in
AT section,

NG . Adjust continuity signal by rotating
throttle position sensor body.

2. GOTO®s.

INSPECTION END

EC-86
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DTC Inspection Priority Chart

DTC Inspection Prlorlty Chart B
If some DTCs are displayed at the same time, perform inspections one by one based on the following prior-
ity chart. MA
Priority Detected items (DTC)
1 ® P0O100 Mass air flow sensor (0102) EM
® P0110 Intake air temperature sensor (0401)
e P0115 PO125 Engine coolant temperature sensor (3103) (0908}
¢ P0120 Throttle position sensor (0403} L
¢ P0180 Tank fuel temperature sensar (0402)
e P0325 Knock sensor (0304) .
& P0335 P1336 Crankshaft position sensor (OBD) (0802) (0905) 1
e P0340 Camshaft position sensor (0101) EC
e P0O500 Vehicle speed sensor (0104}
¢ P0O600 A/T communication line i |
* P0B05 ECM (0301) 78
e P1320 Ignition signal {0201)
® P1400 EGRC-solenoid valve (1005)
® P1605 A/T diagnosis communication line {0804) CL
® P1706 Park/Neutral position switch (1003}
2 ® P0O105 Absolute pressure sensor {0803)
e P0130-P0134, PO150-P0154 Frent heated oxygen sensor (0413-0415) (0503} (0509}, {0303) {0409-0412) MT
¢ P0135 P0155 Front heated oxygen sensor heater (0901) {1001)
e P(137-P0140, P0157-P0160 Rear heated oxygen sensor (0510-0512) (0707), (0313-0315) (0708)
¢ P0141 PO161 Rear heated oxygen sensor heater (0902} (1002) AT
o P0443 P1444 EVAP canister purge volume control solenoid valve (1008) (0214) |
s P0446 P1446 P1448 EVAP canister vent control valve {0903} (0215) (0309)
e P0450 EVAP control system pressure sensor (0704) iiE
¢ P0510 Closed throttle position switch {0203)
e PO705-P0755 P1705 P1760 A/T related sensors, solencid valves and switches {1101-1208)
& P1105 MAP/BARO switch sclenoid valve {1302) ED
e P140t1 EGR temperature sensor (0305} |
e P1490 P1491 Vacuum cut valve bypass valve (0801) (0311}
& P1447 EVAP control system purge flow maonitoring (0111) A
3 ¢ PO172 PO171 PO175 PO174 Fuel injection system function {0114) (0115} (0209) {0210} |
& P0306 - PO300 Misfire (0603 - 0701)
® P0400 P1402 EGR function (0302) (0514) SU
® P0402 EGRC-BPT valve function {0306) :
e P0420 P0430 Three way catalyst function (0702} (0703)
s P0440 P1440 EVAP control system (SMALL LEAK) (0705) (0213) BR
e PD505 IACV-AAC valve {0205) |
e P0O731-P0734 PO744 AT function {1103 - 1108) {(1107)
& P1148 P1168 Clesed loop control (0307) (0308) ST |
[ |
BT |
HA
§C |
BL
{ox
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Fail-safe Chart

Fail-safe Chart
The ECM enters fail-safe mode, if any of the following malfunctions is detected due to the o

pen or short cir-

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

=NAEC003%

DTC No.
CONSULT . Detected items Engine operating condition in fail-safe mode
ECM*1
GST
P0100 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 turning ignition switch “ON” or “START",
CONSULT displays the engine coolant temperature decided by ECM.
- Engine coolant temperature decided
Condition (CONSULT display)
Just as ignition switch is o o
turned ON or Start 40°C (104°F)
More than approx. 4 minutes o o
after ignition ON or Start 80°C (176°F)
Except as shown above 40 - 80°C (104 - 176°F)
P {Depends on the time})
PG120 0403 Throttle position sensor | Throttle position will be determined based on the injected fuel amount and
circuit the engine speed.
Therefore, acceleration will be poor.
Condition Driving condition
When engine is idling Normal
When accelerating Poor acceleration
Unable to | Unable to |ECM ECM fail-safe activating condition
access access The computing function of the ECM was judged to be malfunctioning.
ECCS Diagnostic When the fail-safe system activates (i.e., if the ECM detects a malfunction
Test Mode condition in the CPU of ECM}, the MIL on the instrument panel lights to
I warn the driver.
However it is not possible to access ECCS and DTC cannot be confirmed.
Engine control with fail-safe
When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump
operation, and IACV-AAC valve operation are controlled under certain limita-
tions.
ECM fail-safe operation
. Engine speed will not rise more than
Engine speed 3,000 rpm
Fuel injection Simultanecus multiport fuel injection system
Ignition timing ignition timing is fixed at the preset valve
Fuel pump retay is “ON” when enging 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 Mode II (Self-diagnostic results)
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Symptom Matrix Chart

Symptom Matrix Chart wweonnes O
SYSTEM — BASIC ENGINE CONTROL SYSTEM
SYMPTOM A
z &
~ 5 I EM
= re w
o - o T z i
1) 1% o =S z | & e
| 7 w g |FE|Q|% L
= Z |8 ulE[F |z
& E o2 41la =2 |0
< gl B olZ|a|3 |
= dlZ|0 10} ol |2 | W Reference EC
“@ Z| 0|0 |w|Z - Q| Z |2 |page
| (5|kls|a|E|lz|z|E(S[8[3(™"
E ClelG(=(2/8|5(5|28|2]a
=22 |5|2]8 % % I Z|Z2|0 | FE
ElElZ|o|l0(2(¥Y ||| @ |w|lwlhd
Sloclz|e|a|la|@ I I
o|w ElE w2 | =5 C 145515 |z
AHHEHEEEEHE o
< Q| @ 5
TE|E|5|2|z|8|a|a|8|n|n|a
Warranty symptom code AA|AB |ACIAD | AE| AF|AG | AH | AJ | AK| AL [ AM | HA M
Fuel Fuel pump circuit 3 1 [EC-440
1 1 21 3] 2 2 3 AT
Injector circuit 2 EC-430
Fuel pressure regulator system EC-32
E ti issi t EC-24 L5
vaporative emission system alalalalalalals]|s 4
Air Positive crankcase ventilation i EC-30 P
system
Incorrect idle speed adjustment | 3 3 1 1 1 1 1 EC-35
IACV-AAC valve circuit 1 2 2 1 JEGC-323 AX
_ i e 2 31 3 3 2| 2 3
IA_CV FICD salenoid valve ¢ir: 2 3 | 3 EC-450
cuit sU
Ignition incorrect ignition timing adjust- 3 3 ’ 1 ’ 1 1 1 EC-35
ment -
—— 3R
Ignition circuit 1 1 2| 2 2| 2 2 EC-350
2 —_—
EGR EGRG-solenoid valve circuit 2 3 3 3 EC-362 ST
— |
- |
EGR system alalalalalalalals 4 EC-276, |
373
) — RS
Main power supply and ground circuit 1 1 EC-108
21 3([3]3 3| 2 3 1
Air conditioner circuit 2 3 2 HA section
1)

1 - 6 The numbers refer to the checking order.

{continued on next page) _ |
HA
8C
EL
o |
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Symptom Matrix Chart (Cont'd)

SYSTEM — ECCS SYSTEM e
SYMPTOM
T
z o
= I
= o
T E L .
: =
S e -t Elélz|e
= o < | = o
] 7 w T | =12 <
— = = Q w Lt e [ I
= < |9 Q Jlae 2o o
o E | < o | =22
<[ L <L c - [ w = o
[ = =z o ] o o =z D w | Reference
) e = 5 o)
b z | C|lOo|lw|= Flr Z | Z |page
ia ™ = o — = = i o O =]
& 518 |w z |3 o I N I I TV i
_ ¥ = Il F|Z|2|5]|=
i R R Olwm| X | w T B e
HClig|lz|o(o|alYle|lac]|l@|w|w
72 I I © B =+ wiralziolx|=212
Q Ele w2 > QU |53k
ElC|alZ|5|3[2(2|8 /8|88 E
|z |w|a %’ SID|Al2|z|&|%|=
T ||| w | ao = 0w | O | W ui | o
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
i ircui EC-115
Mass air flow sensor circuit y 2 P >
Front heated oxygen sensar EC-158
circuit 3 2
i EC-138,
Engine c_oolgnt temperature 1 P 3 3 3 3
sensor circuit 2 153
Throttle position sensor circuit 1 2 22 2 EC-143
Inc_orrect throttle position sensor 3 1 i 1 1 1 ’ ’ EC-85
adjustment
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-436
quk/Neutral position switch cir- 3 3 3 EC-425
cuit
: - 3 2
Poyver slteerllng ail pressure 5 EC-446
switch circuit

1 - B: 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

HESITATION/SURGING/FLAT SPOT

SPARK KNOCK/DETONATION

LACK OF POWER/POOR ACCELERATION
HIGH IDLE/LOW IDLE

ROUGH IDLE/HUNTING

IDLING VIBRATION

SLOW/NO RETURN TO IDLE
OVERHEATS/WATER TEMPERATURE HIGH

HARD/NG START/RESTART (EXCP. HA}
ENGINE STALL

Reference

EXCESSIVE FUEL CONSUMPTION
EXCESSIVE OIL CONSUMPTION
BATTERY DEAD (UNDER CHARGE)

Warranty symptom code

I=
g
=
(0]
b
O
I
[w)
b
m
I
n
T
o
;-
I
b
e,
=
-

I
—
>
=
I
>

Fuel

Fuel tank

Fuel piping

Vapor lock

Valve deposit

Poor fuel {Heavy weight
gasoline, Low octane)

Air

Air duct

Air cleaner

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

Throttle body, Throttle wire

Air leakage from intake
manifold/Collector/Gasket

FE section

FE section

Cranking

Battery

Alternator circuit

Starter circuit

Clutch interlock switch

Inhibitor switch

Drive plate/Flywheel

EL section

CL section

AT section

EM section

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

(continued on next page)

Gl

A

i

LG

section
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FE

ClL
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Matrix Chart (Cont'd}

SYMPTOM

Reference
section

ROUGH IDLE/HUNTING

SLOW/NO RETURN TO IDLE
OVERHEATS/WATER TEMPERATURE HIGH
EXCESSIVE FUEL CONSUMPTION
EXCESSIVE QI CONSUMPTION

BATTERY DEAD (UNDER CHARGE)

LACK OF POWER/POOR AGGELERATION
IDLING VIBRATION

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

HIGH IDLE/LOW IDLE

ENGINE STALL

>
x>
=
[ws]
T
O
T
o
I
m
>
il
po
(o)
>
I
I
[
b
N
x
—
o
=
I
py

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 Camshal 5

Intake valve 6 6 6 6 5] 6 6

Exhaust valve

Hydraulic tash adjuster

Exhaust | Exhaust manifold/Tube/Mufiler/
Gasket 6l 6168 616 6 FE section

Three way catalyst

MA, EM,

Lubrica- | Qil pan/OQil strainer/QOil pump/Qil .
5 LC section

tion filter/Qil gallery 6l 6!l |6l 6 6 | & 6
Cil fevel (Low)/Fithy oil MA section

Cooling | Radiator/Hose/Radiator filler
cap

Thermostat 5 5

LC section
Water pump

Water gallery

Cooling fan 5 5

Coolant level (low)/ MA section
Contaminated coolant

1 - 6: The numbers reter to the checking order.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

CONSULT Reference Value in Data Monitor Mode

CONSULT Reference Value in Data Monitor &l
Mode
NAECOC4]
Remarks: MA
e Specification data are reference values.
e Specification data are outputfinput values which are detected or supplied by the ECM at the conneclor.
* Specification data may not be directly related to their components signals/values/operations. EM
i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the spegcification data in
spite 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, LG
first check to see if the fuel pump control circuit is normal.
MONITCR ITEM CONDITION SPECIFICATION
& Tachometer: Connect
; S ; Almost the same speed as the
CMPS-RFM (REF) |e Run engine and compare tachometer indication with the CONSULT CONSULT value. EE
value.
: Epgine:d ?‘Iter warr_rtmir:]g UgFF ldle 10-1.7V L
ir conditioner switch; “ "
MAS AIR/FL SE & Shift lever: “N” cl
e No-load 2,500 rpm 1.7 - 2.3V
COOLAN TEMP/S |  Engine: After warming up More than 70°C (158°F) T
FR 02 SEN-B2 0 - 0.3V «— Approx. 0.6 -
FR O2 SEN-B1 1.0V AT
L . Maintaining engine speed at 2,000
¢ Engine: After warming up LEAN —— RICH
FR 02 MNTR-B2 pm than 5 ti
FR 02 MNTR-B1 Changes more than 5 times
during 10 seconds. TF
RR G2 SEN-B1 0- 0.3V «— Approx. 0.6 -
RR O2 SEN-B2 P : 1.0v 3
S e Engine: After warming up II’\g:;ntamlng engine speed at 2,000 =)
RR 02 MNTR-B1
RR 02 MNTR-B2 LEAN «— RICH -
VHCL SPEED SE | ® Turn drive wheels and compare speedometer indication with the CON- | Almost the same speed as the
SULT value CONSULT value
BATTERY VOLT ® Ignition switch: ON {Engine stopped) 11 - 14V SU
e Engine: After warming up Throttte valve: iully closed 03-0.7V
THRTL PO3 SEN | e Ignition switch: ON R
{Engine stopped) Throttle valve: fully opened Approx. 4.0V !
EGR TEMP SEN e Engine: After warming up Less than 4.5V s
START SIGNAL ® |gnition switch: ON — START — ON OFF — ON — OFF
® Engine: After warming up Throttte valve: Idle position ON BS
CLSD THL/P SW ¢ Ignition switch: ON
{Engine stopped) Throttle valve: Slightly open OFF
Air conditioner swiich: “OFF” OFF BT
& Engine: After warming up, idie
AIR COND SIG the engine Air conditioner switch: “ON” ON
(Compressor operates.) A !
Shift lever: “P” or “N” ON
P/N POSI SW & |gnition switch: ON
Except above OFF S@
. ) . Steering wheel in neutral position OFF
PW/ST SIGNAL L Englne:_After warming up, idle {forward direction)
the engine EL
The steering wheel is turned ON
X |
EC-93 271 |
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

MONITOR ITEM CONDITION SPECIFICATION
e Ignition switch: ON Below 23.5°C (74°F) OFF
AMB TEMP SW ¢ Compare ambient temperature
with the following: Above 23.5°C (74°F) ON
IGNITION SW ® [gnition switch: ON — OFF — ON ON — OFF — ON
e Engine: After warming up idle 2.4 - 3.2 msec
INJ PULSE-B2 e Air conditioner switch: “OFF”
INJ PULSE-B1 e Shift lever: “N”
e No-lpad 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 pm More than 25° BTDC
Idle 10 - 20%
IACV-AACHN ditto
2,000 rpm —
Idie 0%
PURG VOL C/V ditto
2,000 rpm —
ﬁ:z i‘tg:ﬁ:g? & Engine: After warming up ::I)erl:‘ntamlng engine speed at 2,000 54 - 155%
EVAP SYS PRES |e Iignition swiich: ON Approx. 3.4V
AIR COND RLY & Air conditioner switch: OFF — ON OFF — ON
* Ignition switch is turned to ON (Operates for 5 seconds}) ON
FUEL PUMP RLY & Engine running and cranking
Except as shown above OFF
¢ Engine: After warming up idle OFF
e Air conditioner switch: “OFF”
EGRC SOLV e Shilt lever: “N” Engine speed: Rewving from idle up ON
¢ No-load to 3,000 rpm quickly
VENT CONT/ & [gnition switch: ON OFF
FR 02 HTR-B1 e Engine speed: ldle ON
FR O2 HTR-B2 e Engine speed: Above 3,200 rpm OFF
RR O2 HTR-B1 e Engine speed: Idle ON
RR O2 HTR-B2 e Engine speed: Above 3,200 rpm OFF
VC/V BYPASS/V Ignition switch: ON OFF
e Engine: After warming up Idle 18.5 - 26.0%
® Air conditioner switch: “OFF”
CAULD VALUE ® Shift lever: “N” o
& No-load 2,500 rpm 18.0 - 21.0%
& Engine: After warming up Throttle valve: fully closed 0.0%
ABSOL TH-P/S o Ignition switch: ON
{Engine stopped) Throttle valve: fully opened Approx. 80%
¢ Engine: After warming up idle 3.3-4.8 g-mis
o Air conditioner switch: “OFF”
MASS AIRFLOW | ahitt lever: “N”
e No-load 2,500 rpm 12.0- 149 g-mis
EC-94



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

MONITOR ITEM CONDITION SPECIFICATION

® Ignition switch: ON {Engine stopped) MAP

MAP/BARO SW/V For 5 seconds after starting engine BARO

& Engine speed: Idle More than 5 seconds after starting MAP
engine
® |gnition switch: ON (Engine stoppad) Approx. 1.3V

ABSOL PRES/SE For 5 seconds after starting engine Approx. 4.4V

& Engi d: 1dl :
gine spee e Mor_e than 5 seconds after starting Appiox. 1.3V
engirie
Major Sensor Reference Graph in Data Monitor
MOde NAECDO42

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

THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW NAECO042501
Below is the data for “THRTL POS SEN", “ABSOL TH-P/S” and “CLSD THL/P SW" when depressing the

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

rise after “CLSD THL/P SW” is changed from “ON” to “OFF”.
CLSD THU/P SW -00"09 ABSOL THeP/S -00"09 THRTL POS SEN -00"09
10:22 +02°69 1022 % +02"69 10:22 x0.1V +02"69
OFF ON 0 25 50 75 100 o 13 26 38 51,
a {” ".... B
Release ~ (1 P . ‘
u’ 1
i i
Full j !
Depress ! |
| i
f ! scrossr

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

Below is the data for “CMPS.RPM (REF)”, “MAS AIR/FL SE*, “THRTL POS SEN”, “RR 02 SEN-B1", “FR 05
SEN-B1" and “INJ PULSE-B1” when rewving engine quickly up to 4,800 rpm under no load after warming up
engine sufficiently.

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

EC-95
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TROUBLE DIAGNOSIS — GENERAL D.ESCRIPTION

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

-00"06

CMPS<RPM (REF)

09:25

-00"06
+04"67

MAS AIR/FL SE
09:25

+04"67

x100rpm
32

x0.1V

64

48

16

26 38 51

13

* “CMPS«RPM {(REF)" shouid increase gradually
while depressing the accelerator pedal and
should decrease gradually after releasing
the pedal without any intermittent drop or rise.

¢ "MAS AIR/FLL SE” should increase when
depressing the accelerator pedal and should
decrease at the moment “THRTL POS SEN” is

closed (accelarator pedal is released).

SEF935QA

EC-96




TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

-G0"06
+(4"67
51

26 38

x0.1V

13

THRTL POS SEN
09:25

-00"08
256

x0.01V +04"67
192

128

64

09:25

WA

Do : “THRTL POS SEN’ should increase while [EM
) depressing the accelerator pedel and should
decrease whiie releasing it.

LG

-00'd6 AR 02 SEN-B1
256

+04"67

182

x0.01V
128

FR O2 SEN-Bi

09:25

-00"06
+04'67
20

15

MSEC
10

iNJ PULSE-B1

09:25

A
FE
MT
= " +'RR 02 SEN-B1” may increase immediately after AT
) depressing the accelerator pedel and may i
decrease after releasing the pedal. ‘
TP
A - .
PD |
-------- *“FR 02 SEN-B1" may increase immediately after |
depressing the accelerator pedel and may E} '
: ; decrease after releasing the pedal.
ry ST
RS !
BT
A
«|NJ PULSE-B1” should increase when depressing
the accelerator pedal and should decrease
when the pedal is released. S@

____________________________

SEF936C
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value

View with instrument lower cover ECM Terminals and Reference Value _—
removed { (4] \\% S PREPARATION .
\ 1. ECM is located behind the instrument lower cover. For this
> f A inspection:
k Lower steering

column cover ® Remove instrument lower cover.

SEF981R

2. Remove ECM harness protector.

ECM harness protector
AEC913

3. Perform all voltage 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 exireme care not to touch 2 pins at one time.
e Data is for comparison and may not be exact.

zThin wire \
Tester probe

MEC4868

ECM HARNESS CONNECTOR TERMINAL LAYOUT

NAECO43502

[4a]5]46[47] [64]65]66]
[48]4s[50]51[52] 53] 686970 71]
54]55]56]57]58| 73] 74| 75]76 m

B Tesleofere2le3)

(1]

101(102({1031104) [105]106]|107/108
100[110[ 111112 [ 113|114/ 115[116
718 11911201 |12111224123]124

2%

SEF533P

ECM INSPECTION TABLE I

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

ECM Terminals and Reference Value (Cont'd)

TER- | wine @l
MINAL ITEM CONDITION DATA (DC Voltage}
NO COLCR
MIA
: El7
[Engine is running] VT
e Idle speed :’ ;'; sl
R I
SEF988U
1 |wB  |ignition signal EC
1.1-1.8V
FE
[Engine is running}
e Engine speed is 2,000 rpm
ClL
SEFg89U
(VN
Approximately 12V
M
Q0| ] AT
[Engine is running] P-Y1) RS RS TN N
e Warm-up condition af MV
e [dle speed
p SO TE
30 e e

SEF990U
PO

2 W/G Ignition check
Approximately 11V

M
Q0 e M
a0l 1l

g e Uiy g

[Engine is running]
e Engine speed is 2,000 rpm

-»——-- e
| 20 ms: :

SEFSI1U
BR

Approximately 2V

ST
[Engine is running]
& Warm-up condition
® Idle speed EIS]

EF892U)
S BT

3 w Tachometer

[Engine is running]
& Engine speed is 2,000 rpm

20ms

SEF293U Eﬂ:

EC-99 ' 277
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- WIRE :
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
[ignition switch “OFF"] 0-15V
® For a few seconds after turning ignition switch '
ECCS relay (Self-shut- “QFF”
4 LB off)
[Ignition switeh “OFF”) BATTERY VOLTAGE
® A few seconds passed after turning ignition switch
it 2] ’ (11 - 14V)
‘OFF
BATTERY VOLTAGE
(11 - 14V}
(V) Lo
40...:...:..............-...._...
[Engine is running] 20}
o |dle speed ol
" .
50 ms: D
EVAP canister purge SEF994U
5 LG/B | volume control sole-
noid valve BATTERY VOLTAGE
(11 - 14V}
(V) ool L
40.‘.:..,:,..:.....,.‘.....‘....
[Engine is running] . a0lfo L
& Engine speed is 2,000 rpm (1] R SR R RRL S Y
80 ms D
SEF995U
7 |viG | AT check signal [ignition switch "ON"] 0-3.0V
[Engine Is running]
[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)
® Air conditioner is aperating
[Engine is running]
¢ |dle speed .
3
& Ambient air temperature is below 23.5°C (74°F) Approximately 5
& Air conditioner is not operating
[Engine is running] .
10 |B ECCS ground e Idie speed Engine ground
[lgnition switch "ON"]
e For 5 seconds after turning ignition switch “ON” 0-1Vv
[Engine Is running]
1h R/L Fuel pump relay
[Ignition switch “ON"] TAGE
e More than 5 seconds after turning ignition switch BATTERY VOL
s (11 - 14V}
ON
[Engine is running] 0-1v
. ¢ Both A/C switch and blower switch are “ON"™
12 | G/R Air conditioner relay

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

BATTERY VOLTAGE

(11 - 14v)
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- | WIRE .
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO. MA
[Ignition switch “ON"} 0-1v
18 OR Malfunction indicator
lamp [Engine is running] BATTERY VOLTAGE ElM
o |dle speed (11 - 14v)
19 B ECCS ground [Engine is running] Engine ground
e Idle speed LG
[Ignition switch “ON”] Approximately OV
20 B/Y Start signal
[lgnition switch “START”] (Bﬁﬁf R}; VOLTAGE
[Engine is running]
¢ Both A/C switch and blower switch are “ON” (Com- | Approximately OV
21 |BMW | Air conditioner switch pressor operates)”
[Engine is running] . GL
& AC switch is “OFF Approximately SV
[lgnition switch “ON"] MT
o ] & Gear position is “N” or “P” (A/T models}) Approximately OV
Inhibitor switch/Neutral | @ Gear position is neutral (M/T models)
22 |UB . .
position switch AT
[Ignition switch “ON"] .
¢ Except the above gear position Approximately SV
[fgnition switch “ON”] TE
- ¢ Warm-up condition 03-0.7v
3w Throttle position sen- ' Accelerator pedal fully released
sor
[Ignition switch “ON"] . Ein)
e Accelerator pedal fully depressed Approximately 4V
[Ignition switch “OFF™] ov AX
24 B/W Ignition switch BATTERY VOLTAGE
[Ignition switch “ON"] (11 - 14V)
25 |B ECCS ground [Engine is running] Engine ground U
g ¢ |dle speed ngne g
[ignition switch “ON"] BR
26 |PUMW | AT signal No. 1 [Engine is running] 6-8YV
e |dle speed
[fgnition switch “ON"] ST
27 |PB A/T signal No. 2 [Engine is running] 6 -8V
¢ |dle speed
RS
[Ignition switch “ON"]
N _ & Warm-up condition ﬁ?ﬁﬂ?}; VOLTAGE
28 |omay |Throttie position switch | o Accelerator pedal fully released BT
{Closed position)
[Ignition switch “ON”] .
¢ Accelerator pedal depressed Approximately OV _
A
2-3v
v) [ :
[Engine is running] ‘: §C
29 |W/L  |Vehicle speed sensor | St UP the vehicle. ofH.L
* |n 1st gear position 5
® Vehicle speed is 40 km/h L EL
50 ms
SEF996U
DX
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TROUBLE DIAGNOSIS — GENERAL. DESCRIPTION

ECM Terminals and Reference Value (Cont'd}

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running] Engine ground
32 B ECCS ground . Ic?l ed 9 (Probe this terminal with (-)
© spe tester probe when measuring}
35 P AT signal No. 3 [ignition switch “ON"] ov
- [Ignition switch “ON”]
Throttie position sen-  'e Warm-up condition Approximately 0.4V
37 |p sor signal to TCM e Accelerator pedal fully released
(Transmission controf
module) [Ignition switch “ON"] .
® Accelerator pedal fully depressed Approximately 3V
[Engine is running] .
: ; . Approximately 0V
19 |R/B Power steering oil ® Steering wheel is being turned
pressure switch [Engine is runnin
gl .
e Steering wheel is not being turned Approximately 5V
42 P/B Sensors’ power supply | [Ignition switch “ON"] Approximately 5V
[Engine is running]
43 B Sensors’ ground ¢ Warm-up condition Approximately 0V
¢ . |dle speed
0.3-0.5V
v
[Engine is running] Sl T
e Idle speed o=
——
20 ms-
44 L Camshaft position sen- SEFSS7V
48 L sor {Reference signal) 0.3 - 0.5V
(V)
[Engine is running]
e Engine speed is 2,000 rpm
SEF998U
[fgnition switch “ON”]
e Engine is not running
e For 5 seconds after ignition switch is turned “ON” | Approximately 4.4V
[Engine is running]j
e |dle {for 5 seconds after engine start)
a5 |w Absolute pressure sen-

s0r

[lgnition switch “ON"]

e Engine is not running

& More than 5 seconds after ignition switch is turned
"ON"

[Engine is running]

e |dle (More than 5 seconds after engine start)

Approximately 1.3V

280
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

. ECM Terminals and Reference Value (Cont'd)

TER | WiRE a
MINAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
: A
Approximately 1V
(AC range)
v)
[Engine is running] :
¢ Warm-up condition b
¢ |dle speed 0
47 L Crankshait position
sensor (OBD) Approximately 2V
{AC range) FE
M
Y R R R
[Engine is running] 2l- A A A LRy ; CL
e Engine speed is 2,000 rpm ob-by-Frf b
ozms |
SEFQ04V
Approximately 2.5V AT
(V) oLl
[Engine is running] 51— TE
¢ Warm-up condition of-&
e |dle speed
S PD
49 BIW Camshaft_posi?ion sen- SEFo9SU i
sor (Position signal) Approximately 2.5V AX
(V} ool
1‘0..“....4 P A TR
[Engine is running] SN SU
e Engine speed is 2,000 rpm 0 B Y
- BR
SEF0O1V
0 - Approximately 1.0V ST
(V) oL
[Engine is running} 1. RIS
50 (W slf;:tor%a:ied OXygen g Warm-up condition ol
& Engine speed is 2,000 rpm I
—f——
(0.5 ms o &
SEFO02V
0 - Approximately 1.0V R
(V) oL
: [Engine is running] Alea S@
51 w SF;onl;tc):&ie::ed OxXygen o Warm-up condition o>
* Engine speed is 2,000 rpm L
(0.5 ms EL
SEF002V
DX
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- | wire
MINAL ITEM CONDITION DATA (DC Valtage)
COLOR
NO.
[Engine is running]
¢ Warm-up condition 1.0-1.7V
e |dle speed '
b4 (W Mass air flow sensor
[Engine is running]
¢ Warm-up conditlon 1.7 - 2.3V
& Engine speed is 2,500 rpm
: [Engine is running]
55 B8 Mrils; :“r flow sensor ® Warm-up condition Approximately OV
9 e |dle speed
' Rear heated oxygen [Engine is running]
56 L/w Y9 + Warm-up condition 0 - Approximately 1.0V
sensor RH . .
o Engine speed is 2,000 rpm
[Engine is running]
57 |W Rear heated oxygen « Warm-up condition 0 - Approximately 1.0V
sensor LH . )
o Engine speed is 2,000 rpm
; Approximately 0 - 4.8V
Engine coclant tem- L . . .
59 LG/R perature sensor [Engine is running] Output voltage varies with
engine coolant temperature
Approximately O - 4.8V
60 |LG/B :Z:ZJ:IGI temperature [Engine is running] Qutput voltage varies with fuel
temperature
- Approximately 0 - 4.8V
61 YiL Intake alr temperature {Engine is running] Output voltage varies with
sensor . .
intake air temperature.
62 |Gm |EVAP control system .o ion switch “ON"] Approximately 3.4V

pressure sensor

[Ignition switch “ON"] Less than 4.5V

63 |P/G EGR temperalure sen- [Engine is running]
sor « Warm-up condition : 0-1.5V
& EGR system is operating

[Engine is running]

64 |W Knock sensor o Ide speed Approximately 2.5V
67 |(BW Power supply for ECM | [Ignition switch “"ON”] :5'1!:‘1'1'1':‘:3)( VOLTAGE
69 LG/R gESlit'la' inic connector for [OErIIgIIe'..:pi:egl?gEIg]is disconnected) 6-10v

72 B/wW Power supply for ECM | [Ignition switch “ON"] ?ﬁﬁfﬁl\; VOLTAGE
D W Data link connector for |[Engine is running] 0-4v

76 L CONSULT e ldle speed (Connect CONSULT and turned on.) 3.9V

80 |WiR E;’)Wer supply (Back- | ignition switch “OFF"] ol VOLTAGE
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Vaiue (Cont'd)

TER- | WiRE -
MINAL COLOR ITEM GCONDITION DATA (DC Voltage)
NO.
A
8-y
(V) oo
20...:.. IR
{Engine is running] 104
¢ Warm-up condition o
o Idle speed
101 |OR IACV-AAC valve
1-2v
M
200 FE
[Engine is running] 10} -+
* Warm-up condition oF
e Engine speed is 3,000 rpm - CL
SEF006V T
BATTERY VOLTAGE
(11 - 14V)
. AT
(Engine is rning sof b
® Warm-up condltion 20“;;2”':'”:‘ T
¢ Idle speed o T TF
102 (W injector No. 1
104 |YR Injector No. 3 — ED
106 [W/IG Injector No. 5 SEF007V
109 |Y Injector No. 2
111 |W/L Injector No. 4 ﬁ?‘ljl’:i R,\; VOLTAGE AX
113 |WiB Injector No. & )
[Engine is running] 0 p g [
* Warm-up condition 200 1T suU
® Engine spsed is 2,000 rpm 0 R
SEFD08Y
[Engine is running] BATTERY VOLTAGE ST
® Warm-up condition (11 - 14V)
¢ Idie speed
103 |UW  |EGRC-solenoid valve [[engine is running] RS
¢ Warm-up condition 0-1.5Y
® Engine speed is revving from idle up to 3,000 rpm '
quickly BT
EVAP canister vent . . J— BATTERY VOLTAGE
t08 |G/R control valve [lgnition switch “ON"] (11 - 14V) MA
. [Engine is running] i
116 (B ECCS ground e idie speed Engine ground -
Engine is running] BATTERY VOLTAGE
1 [Eng 9
17 B/W Current return o Idie speed 111 - 14v)
EL
X

EC-105



284

TROUBLE DIAGNOSIS — GENERAL D.ESCRIPTION

ECM Terminals and Reference Value (Cont’d)

TER- | wire
MINAL COLOR ITEM CONDITION DATA (DC Voltage})
NQ.
[lgnition switch "ON™]
e Engine is not running
® For 5 seconds after ignition switch is turned “ON" [0 - 1V
[Engine is running]
e [dle (for 5 seconds after engine start)
MAP/BARO switch
18 [G/OR | < lencid valve [lgnition switch “CN”"]
e Engine is not running
e More than 5 seconds after ignition switch is turned | BATTERY VOLTAGE
“ON" (11 - 14V)
[Engine is running]
o lIdle {More than 5 seconds alter engine start)
[Engine is running] Approximately 0.4V
e |pu Front heated oxygen & Engine speed is below 3,200 rpm PR vy
sensor heater RH {Engine is running] BATTERY VOLTAGE
e 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] Approximately 0.4V
) W Front heated oxygen | ® Engine speed is below 3,200 rpm PP y
121 |PU
sensor heater LH [Engine is running] BATTERY VOLTAGE
& Engine speed is above 3,200 rpm (11 - 14V)
[Engine is running] -
G Rear heated oxygen ® Engine speed is below 3,200 rpm Approximately 0.4Y
122 |PU
sensor heater RH [Engine is running] BATTERY VOLTAGE
e Engine speed is above 3,200 rpm (11 - 14V}
[Engine is running] .
23 J Rear heated oxygen | ® Engine speed is below 3,200 rpm Approximately 0.4Y
1 PU/R
sensor heater LH [Engine is running] BATTERY VOLTAGE
¢ Engine speed is above 3,200 rpm (11 - 14v)
124 |B ECCS ground [Engine is running] Engine ground

& |dle speed

*: Any mode except “OFF”, ambient air temperature is above 23.5°C {(74°F).

EC-106



TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Description

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

cate the specific problem area.
COMMON I/l REPORT SITUATIONS

@l

MAECD388

NAECG388501 L @

STEP in Work Flow

Situation

I The CONSULT is used. The SELF-DIAG RESULTS screen shows time data other than “0” or “[11]".

I} The symptom described by the customer does not recur.

v {1st trip) DTC does not appear during the DTC Confirmation Procedure. FE
VI The Diagnostic Procedure for PXXXX dees not indicate the problem area.
CL
M
: . AT
Diagnostic Procedure woosen
TR |
1 INSPECTION START 4 CHECK CONNECTOR TERMINALS :
Erase {1st trip) DTCs. Refer to "HOW TO ERASE EMISSION Refer to “How to Check Enlarged Contact Spring of Terminal” ED
— RELATED INFORMATION", EC-55. in Gl section. ‘
OK or NG =
AX
p |GOTO2. OK p | INSPECTION END
NG p | Repair or replace connector. .
2 |CHECK GROUND TERMINALS SO
Check ground terminals for corroding or loose connection.
Refer to “Gircuit Inspection”, “GROUND INSPECTION” in Gl BR
section.
OK or NG T
oK » {GOTOS. S ‘
NG p= | Repair or replace.
RS
3 SEARCH FOR ELECTRICAL INCIDENT
Perform “Incident Simulation Tests” in Gl section. BT
OK or NG
OK p |[GOTOA4. IH}A
NG p | Repair or replace.
§G
ElL
DX
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

Main Power Supply and Ground Circuit
WIRING DIAGRAM

NAECO044
- EC-MAIN-01
BATTERY
||
® ® ,
1 1 Refer to EL-POWER.
40A 7.5A 104
El m : Detectabls line for DTC
— i — : Non-detectabie line for DTC
W/PU W/R n,;w =
® M
WIPU W/R  WR  RMW
ol snlsallE]
O‘Fi/‘ é o ) ECE:BE;Y
START
IGNITION l] ﬂ
& By
(E6) 2 6 3
2 Fon e
5] LB BMW  WR
L;—' I | I——— = To EC-INJECT
B/W
T -
B/W D W/R s BW B/W
(i s S 2 1.0 i SRR T
B/W W/R L/B Biw Bi\N
B/W W/R LB  BW B/W
TR i e 0=
] G ]
BW W/R LB B;iW B/W
T |
B/W W/R LB  BwW BW  BW
[l Teo]l M e =1 Il
IGNSW BAT SSOFF ECMP ECMP CRTN
ECM
(ECCS
CONTROL
MODULE}
Refer to last page (Foldout page).
Hzl ED. @D
3[4 6[7]8]9s]i0 IBH==B0E0E 3[5[1 5[7
11|12]13]14115]16f17] 18] 19]20l21 [22]23] 24 ¥32) [&ls 1o[1]12[13]14]15 16@ AEE 3|8

101102 | 103 | 104] | H0E] 106]167 108
(=] RAU AL AP L] REARICT RG]
N7 18| ne 120 piaf122[123| 124

W
el HS.

MECD40C
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

EC-MAIN-02 G
ECM A

(ECCS
CONTROL
MODULE)

o
=
o)
(9]

o Jal:

.—m

GND-I GND-I GND-E  GND-E

GND-C EW
ol Lol jhusl] e
| | | | | |

To2]
B B B LI—I

L L

e : Detectable line for DTC IL@
—  Non-detectabie line for CTC |

FE

CL

o—@o—
MT |

AT
TF

PD

SU

-@—c
Lm—

o
=)

RS

BY

MECOH1C

EC-109 287



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

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

TER- 1 \iRe
MINAL ITEM CONDITION DATA {DC Voltage)
COLOR
NO.
[Engine is running]
[lgnition switch “OFF”’} 0-15V
e For a few seconds after turning ignition switch ’
4 |uB ECCS relay (Self-shutoff) “OFF”
[Ignition switch “OFF”] BATTERY VOLTAGE
e A few seconds passed after turning ignition switch (11 - 14V)
“OFF”
[Engine is running] .
10 B ECCS ground e idle speed Engine ground
19 |B ECCS ground [.E'?gggp':e’d”"“'“gl Engine ground
[lgnition switch “OFF™] av
24 B/W Ignition switch RY VOLTAGE
[ignition switch “ON"] ﬁ?ﬁf av)
[Engirie is running] .
25 B ECCS ground e Idle speed Engine ground
Engine ground
[Engine is running] {Probe this terminal with
32 B ECCS ground ¢ |dle speed (-) tester probe when
measuring)
67 |BW VOLTAGE
Power supply for ECM [Ignition switch “ON"] BﬁTTF R/\; ©
72 |BW (-
Y VOLTAGE
80 W/R Power supply (Back-up} [[lgnition switch “"OFF”] ﬁ?-r_TF::” ©
[Engine is running] .
116 B ECGCS ground e Idle speed Engine ground
[Engine is running] BATTERY VOLTAGE
117 B/wW Current return e Idle speed {11 - 14V)
[Engine is running] .
124 B ECCS ground e Idle speed Engine ground
DIAGNOSTIC PROCEDURE oo

1 INSPECTION START

Start engine.
Is engine running?

Yes or No
Yes p (GO TO 9.
No » |GOTO2

288 | . EC-1 10



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

2 CHECK POWER SUPPLY-i

CHECK POWER SUPPLY-II

5

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

o @ CONMNECT
[Ecm_|ofconnecTor]| E}

L'@ @"j

1. Disconnect ECCS relay.

wﬂ:cs relay) \

FueI pump relay

t\a\

PN Park/Neutral *
position relay

)

j X

BATTERY Fus,ble ke 2 m
relay box =% SEF681U

A

EM

LG

= SEF674U 2. Check voltage between terminals 1, 7 and ground with ?E
CONSULT or tester.
OK or NG Voltage: Battery voliage
OK b [GOTOA Gl
NG » [coTOs. f ms;r_r% A
DISCONNECT y ) IM]T
3 DETECT MALFUNCTIONING PART
Check the following. l ! AT
¢ Harness connectors E1, M1 D G
& Harness connectors M33, F22 =
® Harness for open or short between ECM and ignition switch SEF676U TE
OK or NG
P | Repair harness or conneclors. OK p |GOTO7T. P@
NG p |GOTOG.
4 CHECK GROUND CIRCUIT-I AX
1. Turn ignition switch “OFF". 6 DETECT MALFUNCTIONING PART
2. Disconnect ECM harness connector. -
3. Check harness continuity between ECM terminals 10, 19, Check the following. Sl
25, 32, 116, 124 and engine ground, * 7.5A {use
Continuity should exist. # Harness for open or shart between ECCS relay and battery
| B
OISCONNECT
L Ecwm |0| CONNECTDH" . - p | Repair open circuit or short to ground
10 18,25,32,116,124 or short to power in harness or con-
i nectors. ST
&) RS
= SEF675U IEBT
If OK, check harness for short to ground and short to
power.
OK or NG ilA
OK p |GOTOS.
NG P | Repair open circuit or short to ground g@
or short to power in harness or con-
nectors.
EL
10X
EC-111 289



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

7 CHECK OQUTPUT SIGNAL CIRCUIT

10 DETECT MALFUNCTIONING PART

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

R )
Hs. ECM O CONNECTOR T5.
DSEONNEET 4 MSCONNECT

“o |
[Q]

Check the following.

& Harness connectors F23, M32

& Harness connectors M1, E1

e Harness for open or short between ECM and fuse

p | Repair harness or connectors.

11 CHECK POWER SUPPLY-IV

SEFB77U
If OK, check harness for short to ground and short to power.
OK or NG
CK p | Goto “INJECTOR", EC-430.
NG p IGOTOS.

8 DETECT MALFUNCTIONING PART

Check the following.

1. Harness connectors E1, M1

2. Harness connectors M32, F23

3. Harness 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”, ballery volt-
age will exist for a few seconds, then drop to
approximately OV.

—_ m CONNECT
[ EcM OCONNECTOR[l . G}]

67,72,117

9 CHECK POWER SUPPLY-III

1. Stop engine.
2. Check voltage between ECM terminal 80 and ground with
CONSULT or tester.
Voltage: Batlery voltage

oy m CONNECT
Il Ecm  [o|connecToR]| . G}
80

@[

LS A —
G & ‘
= . B &
= SEFE79U
OK or NG
0K p GO TO 19,
NG (Battery p |[GOTO 12,
voltage does
not exist.)
NG (Battery p» | GO TO 18.
voltage exists
for more than
a few sec-
onds.)

= SEF678U
OK or NG
OK » [GOTO 1.
NG » [GOTO10.

EC-112




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. Disconnec¢t ECCS relay.

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

— [112]
I[ ECM  |O] CONNECTGR]|

67,72,117
DISCONNECT 72, DISCONNECT

@‘ﬂ) Q]
SEF680U

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

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

fuse

p | Repair harness or connectors.

16 |CHECK OUTPUT SIGNAL CIRCUIT

OK or NG
oK p |GoTO 14
NG p | GO TO 13,

13 DETECT MALFUNCTIONING PART

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

5
[ Ecm |OfCGNNECTOJ| H

DISCONNECT

DISCONNECT

@M@

Check the following.

& Harness connectors F23, M32

® Harness connectors E1, M1

e Harness for open or short between ECCS relay and ECM

SEFG77U
It OK, check harness for short to ground and short to power.
CK or NG
OK p [GOTO 18.
NG p GO TO 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 veltage between relay terminals 1, 7 and ground with
CONSULT or tester.
Voltage: Battery voltage

B 112]

5|7

TS I @a\

DISCONNECT
| !
LA 1

P | Repair open circuit or short to ground
or short to power in harmess or con-
nectors.

SEFG76U
OK or NG
OK » [ 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 (f - 2) applied: Continuity exists.
No voltage applied: No continuity

SEF745U

OK or NG

OK » |GOTO 19

NG p» | Replace ECCS relay.

19 CHECK GROUND CIRCUIT-li

. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminals 10, 1%,
25, 32, 116, 124 and engine ground.

Continuity should exist.

Py

|| ECM__|o|connEeCToR]| biscomNECT
A€

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

o LE

= SEFB75L
If OK, check harness for short.
OK or NG
OK p |GOTO 20,
NG p | Repair harness or connectors.

20 CHECK INTERMITTENT INCIDENT

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

P | INSPECTION END
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DTG P0100 MASS AIR FLOW SENSOR (MAFS)

Component Description

SEF030T]

Component Description
NAECO047

The mass air flow sensor is placed in the stream of intake air. ft
measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot wire that is supplied with electric
current from the ECM. The temperature of the hot wire is controlled
by the ECM a certain amount. The heat generated by the hot wire
is reduced as the intake air flows around it. The more air, the
greater the heat loss.

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

CONSULT Reference Value in Data Monitor

Mode
o . MNAECO048
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
¢ Engine: After warming up idle 1.0-17V
& Air conditioner switch: “OFF”
MAS AIR/FL SE e Shift lever: “N”
e No-load 2,500 rpm 1.7 - 2.3V
Idle 18.5 - 26.0%
CAULD VALUE |ditto
2,500 rpm 18.0 - 21.0%
Idle 3.3-48 gm/s
MASS AIRFLCW | ditto
2,500 rpm 12.0-14.9 g-m/s

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

ECM Terminals and Reference Value

it

TER- 1 wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLCR
NO.
[Engine is running]
¢ Warm-up condition 1.0-1.7V
e |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 Mass air flow sensor ® Warm-up condition Approximately 0V
ground
e |[dle speed
. On Board Diagnosis Logic _
NAECOGE0
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0O100 A) An excessively high voliage from the sensor is sent | ® Hamess or connectors
0102 to ECM when engine is not running. {The sensor circuit is open or shorted.)
- - e Mass air flow sensor
C) A high voltage from the sensor is sent to ECM
under tight load driving condition.
B) An excessively low voltage from the sensor is sent | @ Harness or connectors
to ECM when engine is running.” {The sensor circuit is open or shorted.)
X ® |niake air leaks
D) A low voltage from the sensor is sent to ECM & Mass air flow sensor
under haavy load driving condition,

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

EC-115

@l
MA
EM
LG
FE
GL

(e

A

S



294

On Board Diagnosis Logic (Cont'd)

DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Detected items

Engine operating condition in fail-safe mode

Mass air flow sensor circuit

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

¥ MONITOR % NOFaiL [J

CMPS+«RPM(REF})

Qrpm

RECORD

|

SEF360V

DTC Confirmation Procedure

NAECOGS51
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:
It “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

PROCEDURE FOR MALFUNCTION A

With CONSULT '

1) Turn ignition switch “ON".

2} Select “DATA MONITOR” mode with CONSULT.

3} 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) Pgr;/cl)rm “Diagnostic Test Mode 1l {Self-diagnostic results)” with
ECM.

NAECO051501
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

DTC Confirmation Procedure (Cont'd)

¥r MONITOR  + NOFAIL [ ]

CMPS*RPM(REF)

750 rpm

I

RECORD

SEF357V|

#r MONITOR ¢ NoFalL [

CMPS=RPM(REF)
COOLAN TEMP/S

750rpm
85°C

RECORD

SEF361V

PROCEDURE FOR MALFUNCTION B P

{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
turn “ON”.

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

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 7" 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) P((e;rgﬁrm “Diagnostic Test Mode [l (Self-diagnostic results)” with
ECM.

EC-117
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

DTC Confirmation Procedure {Cont’d)

OK NG

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

15:48 x0.1V  +02"45 15:48 x0.1V +02"45
0 1-3 2.6 3.8 5.1 0 13 2.6 S.B 5.1 ’
;
.‘"l.‘
'1.“.-\I
kY
"-._‘."‘
. {
SEF998N
¥r MONITOR  + NOFaiL L]
CMPSsRPM(REF) 3000rpm
VHCL SPEED SE 70km/h
THRTL POS SEN a2v
[ RECORD
SEF362Y
CALC LOAD 20%
COOLANT TEMP 95°C
SHORT FT #1 2%
LONG FT #1 0%
SHORT FT #2 4%
LONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPD OMPH
IGN ADVANCE 41.0°
NTAKE AIR 41°C
THROTILE POS s

SEF534P

@ CONNECT
A€
" ECM 0| CONNECTOR ll
54

G

/BN

_J'_l
® © 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.

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

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

Use this procedure to check the overall function of the mass air flow

sensor circuit. During this check, a 1st trip DTC might not be con-

firmed.

With GST

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

2) Select “MODE 1” with GST.

3) Check the mass air flow sensor signai 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} Start engine and warm it up to normal operating temperature.

2) Check the voltage between ECM terminal 54 (Mass air flow
sensor signal) and ground.

3) Check for linear voltage rise in response to increases to about
4,000 rpm in engine speed.

NAECO051504
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Wiring Diagram

Wiring Diagram @l
NAECOOS52
BATTERY EC-MAFS-01
| A
g s5a  |Peferto EL-POWER.
P : Detectabie line for DTC EM
W,fFl e Non-detectable line for DTC
I il |
W/R  WR MASS AIR
l—[:_'—| "—_;,_]—I FLOW SENSOR EC
(F10)
Tn & |Eccs Eo .
l] I] RELAY i)
ol ¢ . EE
0 e — .
I il
UB  BW
i ! | oL
o | I
| |
i I M
I |
us  BAW B/W I I
| I JOINT
ﬁéﬂ '|_T:1—" Ty |_1:s_l i ! [z CONNECTOR AT
B oo 0 o ! ; — L 1}
2
I | |—|—|
oy e | |
CF G | l -
LB BwW B/W t I
| I i
. —- ] | M
| {
I I I 1
I I B B B
I I SU
® ! ! L
I | et teo—— |
) i BR
VB  BW BW  BAW W 8 @ =
T4 I 721 [l Il [55]
SSOFF EGMP ECMP CRTN Qf+ QA=
ECM (ECCS Sr
CONTROL
MODULE)
F2dq
RS
Refer to last page (Foldout page). !
) -
el s k=, —=l6]7[5 =
i J12H3]14]15]16]17] 18] 18] 20] 2122
=z (A
E. I1I1|1'1I1
BR
§C
w1 |10 Tros] e} [ros] r08] o ] ree 2425 [aaJas]ac]ar] [64Tes]es] W |
we[mo [z} [malme]os] e 1] 32 7| [|F2D
i B B R E R 2] Cicoltleriselralrelrolio ﬁ v HS. L
sofeofei]eafes] [7]ral7s]
MEC042C i
DX

EC-119 297



298

Diagnostic Procedure

DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure

NAECH053

1 INSPECTION START

4 CHECK POWER SUPPLY

Which malfunction (A, B, C or D) is duplicated?

MALFUNCTION

Type

A andfor C

B and/or D

1T

Type | or Type |l

MTBLOOE3

Type | >

GO TO 3.

Type |l >

GO TO 2.

2 CHECK INTAKE SYSTEM

# Air duct
® Vacuum hoses

Check the following for connection.

® |ntake air passage between air duct to intake manifold col-

lector
CK or NG
OK p (GOTO3.
NG p | Reconnect the parts.

3 RETIGHTEN GROUND SCREWS

(4

1. Turn ignition switch “OFF",
2. Loosen and retighten engine ground screws.

Engine ground == =

ﬁ
= al eI

SEFQ318

1. Disconnect mass air flow sensor harness connector.

e
sensor harness
cannector
ey

SEF746U
2. Turn ignition switch “ON",
3. Check voltage between terminal 3 and ground with CON-
SULT or tester,
Voltage: Battery voltage

DISGONNECT

Lis
) LR Gé}
-
@i@ D Gq
= SEF682U

QK or NG
OK p GO TOGE.
NG p |GOTOS.

5 DETECT MALFUNCTIONING PART

GO TO 4.

Check the following.

# Harness connectors F23, M32

® Harness connectors M1, E1

¢ Harness for open or short betwgen ECCS refay and mass
air flow sensor

* Harness for open or short between mass air flow sensor
and ECM

P | Repair harness or connectors.

EC-120



DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure (Cont'a}

6 CHECK GROUND CIRCUIT

8 CHECK COMPONENT

1. Turn ignition switch “OFF",

2. Disconnect ECM harness connector.

3. Check harness continuity between terminal 2 and ECM ter-
minal 55.
Continuity should exist.

W Il Ecm

DISCONNECT

= o)
Hesio]
56

DASCONNECT

[aQ]

&

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 » |GCTOS.
NG » | Replace mass air flow sensor.
9 CHECK SHIELD CIRCUIT

1. Remove joint connector F27,
2. Check the following.
# 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.

OK or NG

oK p |[GOTOT7T.

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

7 CHECK INPUT SIGNAL CIRCUIT

Check hamess continuity between terminal 1 and ECM termi-
nal 54,
Continuity should exist.

I Ecm

DISCONNECT

— _ ’H
|o| connEcToR]|
54

[MSCONNECT

[Q]

SEF684U

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

OK or NG

OK p | GO TO 10.

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

10 CHECK INTERMITTENT INCIDENT

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

» |INSPECTION END

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-121
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Component Inspection

— m CONMECT
[ Ecm ]OlcomNecmnH -B
54

BN,

SEF747U

SEF030T

Component Inspection oo

MASS AIR FLOW SENSOR N

1. Reconnect harness connectors disconnected.

2. Start engine and warm it up to normal operating temperature.

3. Check voltage between ECM terminal 54 (Mass air flow sen-
sor signal) and ground.

Conditions Voltage V

Ignition switch “ON" (Engine stopped.) Less than 1.0
Idle (Engine is warmed-up to normal operating 10-17
temperature.) ) )
2,500 rpm (Engine is warmed-up to normal oper-

: 1.7-23
ating temperature.)
Idle to about 4,000 rpm* 1.0 - 1.7 to Approx. 4.0

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

engine speed.

4. If the voltage is out of specification, disconnect mass air flow
sensor harness connector and connect it again.
Then repeat above check.

5. K NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.

EC-122



DTC P0105 ABSOLUTE PRESSURE SENSOR

Component Description

Absolute
pressure Sensor

Component Description

The absolute pressure sensor is connected to the MAP/BARO
switch solencid valve by a hose. The sensor detects ambient baro-
metric pressure and intake manifold absolute pressure and sends
the voitage signal to the ECM. As the pressure increases, the voli-

age rises.
SEF428Q)
5} i
45t '
> 4f
235 | Ambient
g 37 | barometic
g25p !
o2t | pressure
345} Vacuum
5 il !
Qo5 |
033 106.6
(100, 3.94) (800, 31.50)
Pressure kPa (mmHg, inHg)
{Absolute pressure) SEF046S
On Board Diagnosis Logic
NAECO056
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0O105 A) An excessively low or high voltage from the sensor | @ Harness or cenneclors
0803 is sent to £ECM. {Absolute pressure sensor circuit is open or

shorted.}
® Absolute pressure sensor

B) A high voltage from the sensor is sent to ECM ¢ Hoses

under light load driving conditions.

(Hoses between the intake manifold and abso-
lute pressure sensor are disconnected or
clogged.)

o [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 e
Perform “PROCEDURE FOR MALFUNCTION A” first. If the 1st
trip DTC cannot be confirmed, perform “PROCEDURE FOR
MALFUNCTION B”.

If the 1st trip DTC is not confirmed on “PROCEDURE FOR
MALFUNCTION B”, perform “PROCEDURE FOR MALFUNC-
TION C”.

NOTE:

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

EC-123
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DTC P0105 ABSOLUTE PRESSURE SENSOR

DTC Confirmation Procedure (Cont'd)

% MONITOR v NOFAlL []
CMPS'RPM(REF) Orpm

RECORD

SEF360V

% MONITOR ¢ NOFAL ]

CMPS«RPM(REF) 750rpm
COOCLAN TEMP/S 85°C

RECORD

SEF361V

PROCEDURE FOR MALFUNCTION A

{§ 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) Pgrform “Diagnostic Test Mode Il {Self-diagnostic resuits)” with
ECM.

NAECOQ575¢!

PROCEDURE FOR MALFUNCTION B

With CONSULT

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

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

3) Turn ignition switch “ON” 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,

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

5} 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.

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) Egrform “Diagnostic Test Mode |l (Self-diagnostic results)” with

M.

NAECOD57502

EC-124



DTC P0105 ABSOLUTE PRESSURE SENSOR

DTC Confirmation Procedure (Contd)

7 MONITOR  vr NoFaL L[]
CMPS*RPM(REF}  4000rpm
VHCL SPEED SE 70kmvn
B/FUEL SCHDL 4.8ms
ABSOL PRES/SE 436V
RECORD
SEF352V

ENGINE SPD ......coooerenvroenn. ORPM
COOLANT TEMP ..69°C
VEHICLE SPD ... . OMPH
IGN ADVANCE: ....

CALC LOAD ...

MA,

THROTTLE POS .
INTAKE AIR
FUEL SYS #1 ...
FUEL SYS#2 ...

025 B182..n.

........... 0.000v

J SEF518R

COWNECT
ECM |0| CONNECTOR|| . [}]

sl
D

SEF363V|

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 least 13 seconds.
Sefect “DATA MONITOR” mode with CONSULT.
Drive the vehicle at least 3 consecutive seconds under the fol-
towing 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 P

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 kg/cm?,
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) and ground is more than 1.74 [V].

NAEGCO057503

3)
4)
3)
6)
)

EC-125
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Wiring Diagram

Wiring Diagram NAzGoose
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PRESSURE
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure

Diagnostic Procedure i
If the trouble is duplicated after “PROCEDURE FOR MAL-
FUNCTION A or C”, perform “PROCEDURE A” below. If the
trouble is duplicated after “PROCEDURE FOR MALFUNCTION
B”, perform “PROCEDURE B”, EC-129.

PROCEDURE A

NAECO05350Y

1 RETIGHTEN GROUND SCREWS

3 DETECT MALFUNCTICNING PART

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

Engine ground ===

SEF0315

Check the following.

& Harness conneclors F27, M94

& Harness connectors M1, E1

& Harness for open or short between ECM and absolute pres-
sure sensor

» | Repair harness or connectors.

4 CHECK GROUND CIRCUIT

p [GOTOZ.

2 CHECK POWER SUPPLY

1. Disconnect absolute pressure sensor harness connector,

Absolute pressure
sensor harness.”

connector  /
Mass air flow sensor

SEF748U
2. Turn ignition switch “ON”.
3. Check voltage between terminal 3 and engine ground with
CONSULT or tester.
Voltage: Approximately 5V

uiyl
2 O L

7

o]

f\\
=

",

1. Turn ignition switch "OFF”.

2. Check harness continuity between terminal 1 and engine
ground.
Continuity should exist.

% DISCONNECT

T o &

@ L)

i
W

SEFE86U
It OK, check harness for short to ground and short to

power.
OK or NG
OK » |GOTOS.
NG » |GoTOS.

5 DETECT MALFUNCTIONING PART

Check the following.

® Harmess connectors F27, M94

e Harness connectors M1, E1

& Harness for open or short between ECM and absolute pres-
sure sensor

& Harness connectors F23, M32

* Harness tor open or short between TCM (Transmission
control module) and absolute pressure sensor

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

SEF685U
OK or NG
OK » | GO TO 4.
NG p |GOTOS.

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, {Absolute pressure sensor)
2. Check harness continuity between ECM terminal 45 and Refer to “Component fnspection”, EC-131.
terminal 2. :
Continuity should exist. OK or NG
OK p |GOTOSY.
@ i NG P | Replace absolute pressure sensor.
. ECM |0| CONNEGTOR] abl [ £
45

DISCONNECT CASCONNECT

1. Remove joint connector.

@ 2. Cheock the Tollowing.
® Continuity between joint connector terminal and ground

# Joint connector

Gﬁ} ' ﬁ}] 9  |CHECK SHIELD CIRCUIT

SEF687U . - .
It OK, check harness for short to ground and short to (Hefe_r to_ HARNESS ITAYOUT in EL section.)
power. Continuity should exist.
If OK, check harness for short to ground and short ta
OK or NG power. Then reconnect jeint connector.
Water should not exist.
OK » |GOTOS.
OK or NG
NG b (GOTO7.
OK p | GOTO 0.
: NG > | Repair open circuit or short to ground
7 DETECT MALFUNCTIONING PART or shoit to power in harness or con-
Check the following. nectors.
& Harness connectors F27, M94
® Harness connectors M1, E1
® Hamess for apen or short between ECM and absolute pres- 10 | CHECK INTERMITTENT INCIDENT
Sure sensor Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.
p | Repair open circuit or short to ground
ot short to power in harness or con-
nectors. p [INSPECTION END
EC-128



DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont’d)

PROCEDURE B

=NAECOD59S02

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
swilch solenoid valve,

Absolute pressure
sensor harness/

connector
Mass air flow sensor

SEF748U

3-way connector

SEF385U

2 CHECK VACUUM SCURCE TO ABSOLUTE
PRESSURE SENSOR

Models with p (GOTO2
CONSULT

Models with- p {GOTO 3.
out CONSULT

{(With CONSULT)

t. Start engine and let it idle.

2. Select "MAP/BARO SW/V™ in "ACTIVE TEST” mode with
CONSULT.

3. Touch "“MAP” and “BAROQ" alternately and check for
vacuum,

MAP/BARD SW/V Vacuum
BARO Should not exist

MAP Should exist

MTBLO0079

BAcTIVETESTH [

MAP/BARO Swv MAP
—=z=z===z= MONITOR =zzzzzz====
CMPSsRPM(REF) 757rpm

MAP/BARO SWHV MAP
ABSOL PRES/GE 1.3V

[_BARC |

BACTVETESTE [

SEF396Y

MAP/BARGQ SW/V Baro
=====z===z MONITOR ==zz=zzzz:-
CMPSeRPM(REF) 757rpm

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

OK or NG

SEF397V

oK b |GOTOS.

NG » |GOTOA4.

3 CHECK VACUUM SOURCE TO ABSOLUTE
PRESSURE SENSOR

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

Condition Vacuum

For 5 seconds after
starting engine

Should not exist

Mara than 5 seconds after

starting engine Should exist
MTBLO0S0
OK or NG
OK » [GOTOS.
NG » |GOTO4.

EC-129
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont’d)

4 CHECK VACUUM HOSE

7 GHECK INTAKE SYSTEM

1. Tum ignition switch “OFF".
2. Check vacuum hose for clogging, cracks, disconnection or
impropear connection.

=
Split

Check intake system for air leaks.

OK or NG
OK p | GO TO 11.
NG p | Repair it.

8 CHECK HOSE BETWEEN ABSOLUTE
PRESSURE SENSCR AND MAF/BARO
SWITCH SOLENOID VALVE

Clogging
o
. ji% Improper connection
SEF108L
OK or NG
OK » |GOTOS.
NG p | Clean, repair or replace the hose.

5 CHECK VACUUM PORT

Check vacuum port for clogging.

®
S 2

Intake manifold

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

conaection.
o
Split
Clogging
==
jﬁ% Improper connection
) SEF109L
OK or NG
OK p | GOTOO.
NG P | Repair or reconnect hose.

9 CHECK HARNESS CONNECTOR

1. Disconnect absolute pressure sensor harness connector.
2. Check sensor harness connector for water.
Water should not exist.

SEF368U
OK or NG
OK p |GOTOG6.
NG p [ Clean or repair the vacuum port.
6 CHECK COMPONENT

{(MAP/BARQ switch soilenoid valve)
Refer to “Component Inspection” EC-347.

OK or NG
OK » |GOTO 0.
NG P | Repair or replace harness connector,
10 CHECK COMPONENT

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

OK or NG
oK  |GOTOT.
NG p | Replace MAP/BARQ switch solenoid

valve.

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

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

p [INSPECTION END

EC-130




DTC P0105 ABSOLUTE PRESSURE SENSOR

Component Inspection

%ﬁ_j‘] [_ECM

lolconnecToRlf

Absolute pressure
sensor

45

o |

SEF749U

Component Inspection -
ABSOLUTE PRESSURE SENSOR ——

1.

Remove absolute pressure sensar 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 4.8 V.

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 1.4 V lower than the value
measured in step 3. :

CAUTION:

e Ajways calibrate the vacuum pump gauge when using it.
e Do not apply below -93.3 kPa (-700 mmHg, —27.56 inHg)
or over 101.3 kPa (760 mmHg, 29.92 inHg) of pressure.

5. If NG, replace absolute pressure sensor.

EC-131
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Component Description

Component Description .
W Front bumper The intake air temperature sensor is mounted to the air duct hous-
/_ ing. The sensor detects intake air temperature and fransmits a sig-
== nal to the ECM.
The temperature sensing unit uses a thermistor which is sensitive
to the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise.
<Reference data>
Intake air temperature sensor Intak
harness connector !~ ntake air . .
temperature  °C (°F) Voltage* (V) Resistance kQ
SEF984R
20 (68) 3.5 21-29
201 -
g 80 (176) 1.23 0.27 - 0.38
2: A bi *: These data are reference values and are measured between ECM terminal 61
g o} ceaplanle (Intake air temperature sensor) and ECM terminal 32 (ECCS ground).
8
R
g 04
0.2F
0.1 n L i " i i
-20 0 20 40 60 BD 100
(-4) (32) (68){104}(140) {176)(212)
Temperature °C (°F)
SEF12P
On Board Diagnosis Logic
NAECH062
DTC No. Malfunction is detected when _.. Check Items (Possible Cause)
PO110 A) An excessively low or high voltage from the sensor | @ Harness or connectors
0401 is sent to ECM. (The sensor circuit is open or shorted.)
- ) - * [ntake air temperature sensor
B) Rationally incorrect voltage from the sensor is sent
to ECM, compared with the voltage signal from
engine coclant temperature sensor.
DTC Confirmation Procedure oo
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
¥r MONITOR ¥ NOFAIL [] With CONSULT
CMPS*RPM(REF) Orpm 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.
RECORD @ No Tools
serasov] 1) Turn ignition switch “ON” and wait at least 5 seconds.
EC-132



DTC P0110 INTAKE AIR TEMPERATURE SENSOR

DTC Confirmation Procedure {(Confd)

Yr MONITCR  v¢ NOFAIL
COOLAN TEMP/S 30°C
VHCL SPEED SE 75km/h
RECORD
SEF233U
FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LQAD 0%
COOLANT.TEMP 28°C
SHORT FT #1 0%
LONG FT #1 0%
ENGINE SFD ORPM
VEMICLE SPD Okm/h
IGN ADVANCE 5.0
INTAKE AIR 25°C
F C.0gm/sec

THROTTLE PQS 0%
028 LOCATION 3
028 B1,51 0.380V
Q2FT B1.51 0%
02s B1,82 0.000V

SEF950N

2)

3)

PROCEDURE FOR MALFUNCTION B

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

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

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

This test may be conducted with the drive wheels lifted in the
shop or by driving the vehicle. If a road test is expected to be
easier, it is unnecessary to lift the vehicle.

@ With CONSULT

1)

a)
b)
C)
d)

Wait until engine coolant temperature is less than 90°C
(194°F).

Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.

Check the engine coolant temperature.

If the engine coolant temperature is not less than 90°C
(194°F}, turn ignition switch “OFF” and cool down engine.
Perform the following steps before engine coolant temperature
is above 90°C (194°F).

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

Start engine.

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

With GST

1)

a)
b)
C)
d)

2)
3)

4)

Wait until engine coolant temperature is less than 90°C
(194°F).

Turn ignition switch “ON”,

Select MODE 1 with GST.

Check the engine coolant temperature.

If the engine coolant temperature is not less than 90°C
(194°F), turn ignition switch “OFF” and cool down engine.
Perform the following steps before engine coolant temperature
is above 90°C (194°F).

Start engine.

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

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 englne coolant temperature is less than 90°C
ECM ]0|GONNECTORI| .

(194°F).
a} Turn ignition switch “ON".

I t 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 betow 1.0V.
SEF774U1 - 2y Start engine.
3) 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) Perform “Diagnostic Test Mode il (Self-diagnostic results)” with
ECM.
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Wiring Diagram

Wiring Diagram Gl
NAEC0064
EC-IATS-01
P
'—@—l SENSOR WA
2| Ly
I—J L—-I . : Dotectable line for DTC EM
YiL B —: Noni-detectable line for CTC
® T AT models
LG
YiL B
T 2 a7
[ 45 | FE
YiL B
CL
V]
YiL R B
IcHY AT
YiL B
TF
F2d
O a7 — B ﬁ ED
B
[E3] AX
SENS TCM
GND (TRANSMISSION
CONTROL
YiL B MODULE) gU
TAMB GND-A FE%% < :
CONTROL BR
MODULE}
Fo4
8T
BiS
Refer to last page (Foldout page).
ilafslafs= —=]s[7]8]9]10 1[2[3ICa]«[5][6]7 G . (D @
it [12[13[14115]16]17]18]15]20]21]22] 23] 24 g [oTionnref1a]r4l1s]1e \,“23;3’) Bl
A
I BE N EIRREEDE |§| 2a]24]25] 26127 [z8]2a] 30]a1 f32]33[ 3435 ) FA
"5678 16]17]18[19j20)21]22 36]37|36{39|40§41142]43]44]45]46]47 ] 48! W
I 8C
101|152 {108 104] 105 08]107 [ 108 a4
ngne|mj iz 13 d {115 118 10 W
i K K B L 2 ] 19 AP H.S. EL
MEG044C
(54
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NAECDOSS

1 CHECK POWER SUPPLY

3 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnec! intake air temperature sensor harness connec-

tor.
\\\!%/7 Front bumper

Q

— \\
/
Intake air temperature SaNsor -

harness connector /.~

1. Turn ignition switch "OFF”.

2. Check harness continuity between terminal 1 and engine
ground.
Continuity should exist.

od (O

T.8.

DISCONNECTT

@
=]

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

OK or NG
OK p | GO TO 5.
NG p (GOTO 4.

4 DETECT MALFUNCTIONING PART

SEF984R
3. Turn ignition switch “ON".
4. Check voltage between terminal 2 and ground.
Voltage: Approximately 5V
47
T.8. (5
DISCONNECT @ (@)
€
B S
SEFG88U
OK or NG
OK p [GOTO 3.
NG p |GOTOZ2.

Check the following.

# Harness connectors F22, M33

® Harness connectors F23, M32

# Harness connectors M1, E1

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

Harness for open or short between TCM (Transmission
control module) and intake air temperature sensor

2 DETECT MALFUNCTIONING PART

Check the following.

& Harness connectors F22, M33

® Harness connectors M1, E1

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

P | Repair open circuit or short to ground
or short to power in harmess or con-
nactors.

5 CHECK COMPONENT

P [ Repair harness or connectors.

(Intake air temperature sensor)
Refer to “Component Inspection” EC-137.

OK or NG
OK P |GOTOS.
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



DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Component Inspection

Component Inspection wwecarss &
INTAKE AIR TEMPERATURE SENSGR ecomseon
Check resistance as shown in the figure. A
[Q] EW
LG

SEF947Q)

<Reference data>

S

tntake air temperature  °C (°F) Resistance kQ

Acceplable 20 (68) 2.1-29
80 (1786) 0.27 - 0.38

CL

Resistance kQ

e o o O

If NG, replace intake air temperature sensor.

- N B DD N ARED
T T T T TT

M

20 020 40 60 #0100
{-4) (32) (68) (104){140} (176){212)
Temperature °C (°F})

SEFQ12P,
AT

TF

PO

SU

BR

RS

BY

[FIA
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Component Description

Sensor

(I

Terminal

Gasket

SEF594K

—]
(=]
T

Resistance KL

Qo o O
“— oA Do N OGS
— T T T

Acceptable

20

5 20 &0 €0 80 100
(-4) (32) (68) (104) (140) (176)(212)

Temperature °C (°F)

SEFD12P

Component Description s

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor
which is sensitive to the change in temperature. The electrical
resistance of the thermistor decreases as temperature increases.

<Reference data>

Engine coolant N .
temperature  °C {°F) Voltage* (V) Resistance (k)

-10 (14) 4.4 7.0-11.4
20 (68)

50 (122)

35 21-29

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

NAECOG58

DTC No,

Malfunction is detected when ...

Check Items (Possible Cause)

PO115
0103

sent to ECM.”

e An excessively high or low voltage from the sensor is

® Hamess or connectors
(The senser circuit is open or shorted.)
e Engine coolant temperature sensor

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

Detected items

Engine operating condition in fail-safe mode

Engine coolant temperature will be determined by ECM hased on the time after turning ignition switch
“ON? or “START",
CONSULT displays the engine coolant temperature decided by ECM.

Condition

Engine coolant temperature decided (CONSULT
display}

Engine coolant tempera-
ture sensor circuit

Just as ignition switch is turned ON or Start

40°C (104°F)

More than approx. 4 minutes after ignition ON or
Start

80°C (176°F)

Except as shown above

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

EC-138



DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

DTC Confirmation Procedure

Yr MONITOR  v¢ NOFAIL []

CMPS«RPM(REF)

Orpm

RECORD

SEF360V

DTC Confirmation Proéedure

NOTE:

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

=NAEGOGES

@ With CONSULT EM

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT. L

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 EE

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". GL
3} Perform “Diagnostic Test Mode Il (Seif-diagnostic resuits)” with

ECM.
NI

AT
I3
PD
AX
sU
BR
ST
RS
BT
A
8C
EL
IDX
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Wiring Diagram

Wiring Diagram e

ENGINE COOLANT EC'ECTS'O1

TEMPERATURE

SENSOR

——  Non-detectable tine for OTC

LL%J_' LI';:I_I -  Dotectable line for DTC
F113 - (A AT modeis
(e

(D)
O — W14 Bﬁ
B
“35'
SENS TCM
GND [TRANSMISSION
CONTROL
MODULE)
LG/R B
59' ||43|I
TW GND-A ECM
{ECCS
CONTROL
MODULE)
i)
1[2[3]4] [s[io[u 2] 1a[a] 15 |§| 23[2alas[eslo7 ol 20030 31 a2 23] 5 eTEla s = —={6l716]s]i0
5617151 [Fe[17]8|Tele0fz1|z2 36]37]38 98 90| 21] 4223 44 |45 | %547 |78 ‘A 11[12[13]14[15]16]: 7[ie[19]20fet]22[zsl24
1014102 | 103 | 104] | 109 106|107 | 108
o | m[nz] [ns]nafns|ns
wr1e] s [121]12] a1
A2
e AIDED
B GY

MEC045C
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure |

NAECEO7 T

1 CHECK POWER SUPPLY

3 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF",
2. Disconnect engine coolant temperature sensor harness
connector.

A" Engine coolant temperature -
» sensor harness connector

X SEF750U

3. Turn ignition switch "ON",

4. Check voltage between terminal 2 and ground with GON-
SULT or tester.

Voltage: Approximately 5V

DISCONNECT t
|

:

)

1. Turn ignition switch “OFF".

2. Check harness continuity hetween terminal 1 and engine
ground.
Continuity should exist.

DISCONNECT

[Q]

(ﬁ@ SEF691U

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

OK or NG
QK p [|GOTOS.
NG » |GOTO4.
4 DETECT MALFUNCTIONING PART

Check the feliowing.

® Harness connectors F28, F113

# Harness connectors F23, M32

& Harness for open or short between ECM and engine cool-
ant temperature sensor

e Harness for open or short between TCM (Transmission
contral module} and engine coolant temperature sensor

@@ D O
SEF&20L)
OK or NG
OK P |GOTO S,
NG » |GOTO2
2 DETECT MALFUNCTIONING PART

Repair open circuit or short 1o ground
or short to power in harness or con-

nectors.

>

Check the following.

® Harness connectors F28, F113

& Harmness for-open or short betwean ECM and engine cool-
ant temperature sensor

CHECK COMPONENT

5

{Engine coolant temperature sensor)
Refer to “Component Inspection” EC-142.

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

’ .

OK or NG
OK » (GOTOG.
NG p | Replace engine coolant temperature
Sensor.
6 CHECK INTERMITTENT INCIDENT

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

P | INSPECTION END

EC-141
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Component Inspection

N Component Inspection o
ENGINE COOLANT TEMPERATURE SENSOR U
Check resistance as shown in the figure.
<Reference data>
Temperature °C (°F) Resistance kQ
20 (68 21-2.9 .
| (68}
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260
SEF152P
o If NG, replace engine coolant temperature sensor.
13 r
o
g ar Acceptable
g °f
38
B oul
0.2+
Lo [ ST 2 L : L
-20 0 20 40 60 BG 100
(-4) (32) (68) (104) (140) (176)(212)
Temperature °C (°F)
SEF0 2P
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DTC P0120 THROTTLE POSITION SENSOR

Component Description

Component Description I
The throttle position sensor responds to the accelerator pedal movement. This sensor is a kind of potentiom-
eter which transforms the throttle position into output voltage, and emits the voltage signal to the ECM. in WA
addition, the sensor detects the opening and closing speed of the throttle valve and feeds the voltage signal
to the ECM.
idie position of the throttle valve is determined by the ECM receiving the signal from the throttle position sen- B
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 throftie position sensor unit, is not used for engine control.
LG
— Supply voltage: 5V
= (Applied between terminal
Wide open No. 1 and 3)
throttle = 6.0 .
position o l FE
switch S Oulput voltage between
O — (4) £ & Closed = terminal No. 2 and 3) ]/
ol @5 {—*3'5 throttle £ 4.0 CL
&) t 4 position E
1 switch f
% Throtle 8 '
i ”g 2} position % 2.0 / MF
@ 3 sensar g )
g AT
s !
- 0
g o 45 20 135
8 Throttle valve opening angle (deg) TF
SEFS79R
] ] D
CONSULT Reference Value in Data Monitor
Mode
. . NAECD074 M
Specification data are reference values.
MONITCR ITEM CONDITION SPECIFICATION sy
& Engine: After warming up Throttle valve: fully closed 0.3-07V
THRTL POS SEN | e ignition switch: ON
(Engine stopped) Throttle valve: fully opened Approx. 4.0V BR
¢ Engine: After warming up Throttle valve: fully closed 0.0%
ABSOL TH-P/S ® Ignition switch: ON
{Engine stopped) Throttle valve: fully opened Approx. 80% ST

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

TER-

MINAL WIRE ITEM GONDITION DATA (DC Voltage)
NO COLOR
[Ignition switch “ON"]
& Warm-up condition 0.3-07v
o7 W Throttle position sensor e Accelerator pedal fully released

[ignition switch “ON"]
o Acceleralor pedal fully depressed

Approximately 4V

EC-143
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DTC P0120 THROTTLE POSITION SENSOR

ECM Terminals and Reference Value (Cont’d)

TER- 1 wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Ignition switch “ON"]
B & Warm-up conditlon Approximately 0.4V
Throttle position sensor e Accelerator pedal fully released
37 P .
signal to TCM
[Ignition switch “ON™] )
v
« Accelerator pedal fully depressed Approximately 3
42 P/B Sensors’ power supply [lgnition switch “ON"] Approximately 5V
[Engine is running]
43 B Sensors’ ground o Warm-up condition Approximately OV
* |dle speed
On Board Diagnosis Logic
MAECODTS
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0120 A) An excessively low or high voltage from the sensor | ® Harness or connectors
0403 is sent to ECM*, {The throttle position sensor circuit is open or
shorted.)
& Throttle position sensor
B) A high voltage from the sensor is sent to ECM e Harness or connectors
under light load driving conditions. (The throttle position sensor circuit is open or
shorted.)
e Throttle position sensor
e Fuel injector
¢ Camshaft position sensor
e Mass air flow sensor
C) A low voltage from the sensar is sent to ECM # Harness or connectors
under heavy load driving conditfons. (The throttle position sensor circuit is open or
sharted.)
& Intake air leaks
# Throtile position 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

Throttle position senser

circuit

Therefore, acceleration will be poor.

Throttle position will be determined based on the injected fuel amount and the engine speed.

Condition

Driving condition

When engine is idling

Normal

When accelerating

Poor acceleration

DTC Confirmation Procedure

NOTE:

NAECD077

e If both DTC P0120 (0403} and DTC P0510 (0203) are
displayed, first perform “DTC P0510 CLOSED THROTTLE
POSITION SWITCH”, EC-329.

e 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 |If

EC-144

*“DTC Confirmation Procedure”

has been previously



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

# MONITOR  # NOFAL L]

CMPS*RPM(REF) 1575rpm
VHCL SPEED SE 20km/h
P/N POSI SwW OFF

| RECORD

SEF775U

conducted, always turn ignition switch “OFF” and walit at [east
5 seconds before conducting the next test.

PROCEDURE FOR MALFUNCTION A S

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 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} 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 cansecutive 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

CMPSsRPM(REF)

¥t MONITOR % NOFAILL [ ]

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”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 results)” with ECM.

EC-146



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

% MONITOR ¥ NO FALL ]
THATL POS SEN 0.48V
ABSOL THeP/S 0.0%

RECORD '
BE] SEF024P
NG data OK data
THARTL POS SEN o000 THRTL POS SEN 0000
1538 0.1V +03"54 1538 x0.1V +03"54
’ﬂ 1? 2I6 3. 5] [+] 1? 2‘6 3|B 5]
L. L.,
| ]
ABSOL THeP/S 00"00  ABSOL THeP/S 00 00
15:368 o +03"54 15:38 b +03"54
bo 2? 5.0 715 109 .ﬂ 2§ qﬂ 715 10(}

.
.-.‘-—
ey
“a
Y
‘]

THRTL ABSOL

THRTL ABSOL
05  THPO

. POS TH/PO . POS
15:38 SEN SEN 15:38 SEN
vy (%) vy %)
o0'3e 214 39.9 00"46 2.88 57.4
00"37 2.20 41.3 00°47 3.00 60.5
00°38 2.28 427 00"48 3.12 63.3
00"38 2132 44.4 00"'49 3.24 B86.1
00"41 226 427 00"'50 3.34 68.9
00"42 2.20 413 00"5% 3.46 71.4
00"43 258 50.4 00"s52 356 74,2
00'44 266 525 0053 3.68 77.0
0045 276 54.9 00'54  3.80 798
SEFQ21P
¥ MONITOR ¢ NOFAIL [
CMPS*RPM{REF) 2137rpm
MAS AIR/FL SE 3.07V
COOLAN TEMP/S 84°C
IACV-AACA 72%
m
RECORD ]

SEF776U

PROCEDURE FOR MALFUNCTION C

CAUTION:
Always drive vehicle at a safe speed.

®

- 1)

2)
3)
4)
5}

6)

9)

With CONSULT

NAFCHO77S03

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF” and wait at least 5 seconds.

Turn ignition switch “ON”.

Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR”

mode with CONSULT.

Select “THRTL POS SEN” and “ABSOL TH-P/S” in “DATA
MONITOR" mode with CONSULT.

Press RECORD on CONSULT SCREEN at the same time
accelerator pedal is depressed. '

Print out the recorded graph and check the following:

The voltage rise is linear in response to accelerator pedal

depression.

The voltage when accelerator pedal is fully depressed is

approximately 4V.

It NG, go to “Diagnostic Procedure”, EC-150.

If OK, go to following step.

Select “AUTO TRIG” in “DATA MONITOR” mode with CON-

SULT.

Maintain the following conditions for at least 10 consecutive

seconds.

CMPS-RPM (REF): More than 2,000 rpm
MAS AIR/FL SE: More than 3V

COOLAN TEMP/S: More than 70°C (158°F)
IACV-AAC/V: Less than 80%

Selector lever: Suitable position

Driving location:

Driving vehicle uphill (Increased engine load) will
help maintain the driving conditions required for

this test,

EC-147

@

IMA

EM

LG

o=

eL

MY

AT

TF

PD

S

BR

8T

El

([

325



326

DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

—1 m CONNEGT
[ ecm |0 connecTar]] G}
54 -

N

gly

SEF777U

1 &

CONNECTOR| E}

101
7y

@ o

ECM

53

SEF778U

@ 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 (JACV-AAC valve
signal) and ground:

More than 4V

3) Select “MODE 7" with GST.
@&y No Tools

1)
2)

4)

Start engine and warm it up to normal operating temperature.
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 vaive
signal) and ground:

More than 4V

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

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

EC-148



DTC P0120 THROTTLE POSITION SENSOR

Wiring Diagram

Wiring Diagram &l
NAEGOO78
THROTTLE EC-TPS-O1
POSITION VA,
\AN SENSOR :
T (Fs)
(3 | PR R KB M
' m : Detectable line for DTC
F/B W B — : Non-detectable line for DTG
|<: :I A AT models LC
| I
| I
| 1
I |
| |
I I
| | FE
|
] I — A — W4 W E
B NI | o
| |
1 I
I i
] .
B
| |
B ]
\ | SENS TOM AT
GND (TRANSMISSION
| | CONTROL
: : p BONNEGTOR MODULE)
—| (#M13)
NN i @3 U
| | 1
I | lLTI—I
] I B PR
f 1 !
| |
I I
Cf X
I I
| | ? B B i
| I J SU
t N @ —j— J._ l
P/B w B — —
F20
el ol [l B
SENP TPS GND-A ECM
E'JEOCi\?'IgF{OL
MODULE) : ST
RS
alsl=. —Je[7]8]a]i0 3] = B
T 22 DO00OREREAERG) &
[—1 e
B BEDIE 2alea]za] 2627 28] 2a 0] 51 [32]aala4] 5] HA
8| [ws[17[18]78|=0fzifez I§| ) 5 R ) ) D P ) Y P A HS
18] 04| [0s o8] 107|108 4 25] _ [eafasfas]ar] [oafeslee] sC
i L2l [ns] e us] s 10 32 72 W
HE S E B RE 19 43 8o | &Y HS. g
&l
MECD46C
DX |
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DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure

Diagnostic Procedure

NAECOD72

1 INSPECTION START

5 CHECK POWER SUPPLY

Which malfunction A, B or C is duplicated?

MALFUNCTION Type

A A

B B

C C

MTBLOOG6
TypeA,BorC

Type Aor B p |GOTOA4,
Type C P |GOTO2

2 ADJUST THROTTLE POSITION SENSOR

Perform “Basic Inspection”, EC-85.

p |GOTOS.

)

CHECK INTAKE SYSTEM.

. Turn ignition switch “OFF™,
. Check the following for connection.
Air duct
Vacuum hoses
Intake air passage between air duct to intake manifold col-
lector

. 0 0 M=

OK or NG

1. Disconnect throttle position sensor harness connector.

’Fi_ T T z
Throttle position senscr 1

harness connector
SEF972R

2. Turn ignitiort switch “ON".
3. Check voltage between terminal 3 and ground with CON-
SULT or tester.
Voitage: Approximately 5V

DISCONNECT

OK » |GoTOA.

NG P | Reconnect the parts.

SEF692U
OK or NG
OK » |GOTOS.
NG p | Repair harness or connectors.

4 RETIGHTEN GROUND SCREWS

6 CHECK GROUND CIRCUIT

1. Turn ignition switch “QOFF™.
2. Loosen and retighten engine ground screws,

Engine ground ==r =

1. Turn ignition switch “OFF”.

2. Check harness continuity between terminal 1 and engine
ground.
Continuity should exist.

i

[ra]

ol it

DISCONNECT

&
ari ]

d T SEF031S SEF693U
If OK, check harness for short to ground and short to
power.

p» |GOTOS. OK or NG

OK » [GOTOS.
NG P |GCTOT.
EC-150



DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure (Cont'd)

7 DETECT MALFUNCTIONING PART

10 CHECK COMPONENT

Check the following.

# Harness connectors F23, M32

e Harness for open or short between EGM and throttle posi-
tion sensor

» Harmess for open or short between TGM {Transmission
control module) and throttle position sensor

{(Mass air flow sensor}
Refer tc “Component Inspection”, EC-122.

>

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

OK or NG
OK » |GoTO 1.
NG » | Replace mass air flow sensor.
11 |CHECK COMPONENT

(Camshaft pasition sensor)
Refer to “Component Inspection”, EC-274.

8 CHECK INPUT SIGNAL CIRCUIT OK or NG

1. Disconnect ECM harness connector, OK p GO TGO 12,

2. Check harness continuity between ECM terminal 23 and .
terminal 2. NG P | Replace camshaft pasition sensor.
Continuity should exist,

i) e 0 12 CHECK COMPONENT
MY |_ecm  Jo[connecTor]| QI

DISCDNNECTL 23 2 E’ DISCONHECT (FU@' r'njector)

Refer to “Component Inspection”, EC-435.
OK or NG
QK p |GOCTO13.
@fﬁ @ NG P | Replace fuel injector.
SEF&94U
It OK, check h h h
powe,rc eck hamess for shert to ground and short to 13 CHECK SHIELD CIRCUIT

OK or NG
OK p |GOTOAY.
NG P | Repair open circuit or short te ground

or short to power irr hamess or con-
nectors.

9 CHECK COMPONENT

1. Remove joint connectar.
2. Check the following.
& Continuity between joint connector terminal and ground
« Joint connector
{Refer to “HARNESS LAYOUT” in EL section.)
Continuity shouid exist.
I1 OK, check harness for short to ground and short to
power. Then reconnect joint connector.

(Throttle positicn sensor)
Refer to "Component Inspection” EC-152.

OK or NG
OK » |GOTO10.
NG P | Replace throttle position sensor. To

adjust it, perform “Basic Inspection”,
EC-85.

OK or NG

OK p GO TO 14,

NG P | Repair open circuit or short to ground
or shert to power in harness or con-
nectors.

14 CHECK INTERMITTENT INCIDENT

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

p |[INSPECTION END

EC-151
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Component Inspection

DTC P0120 THROTTLE POSITION SENSOR

A

Throttle position

E DSCONNECT
A€

(@

SEF977R

Component Inspection
THROTTLE POSITION SENSOR

NAECoOER

NAECHDB0S01

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals 2 and 3 changes
when opening throttle valve manually.

Throttie valve conditions

Resistance [at 25°C (77°F}]

Completely closed

Approximately 0.5 k2

Partially open

0.5-4 k&

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

Sensor

(I

Terminal

/ L
Gasket

SEF594K

Resistance kil

92 O o

=%
[=3
T

Acceptable

—-‘I\D-t-‘s'mbm-hmmc
T —TTT

( 4) (32) (68) (104) (14D) (176} (21 2)
Temperature “C {*

SEF012P)

Component Description

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor medifies 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 (kQ)

-10 (14) 4.4 9.2

20 (68) 3.5 21-29
50 (122) 2.2 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

NAECGGAZ

DTC No.

Malfunction is detected when ... Check lterns {Possible Cause)

P0125

0908

engine.

fuel control.

* Voltage sent fo ECM from the sensor is not practical, e Harness or connectors
even when some time has passed after starting the (High resistance in the circuit)

e Engine coolant temperature sensor

® Engine coolant temperature is insufficient for closed loop | @ Thermostat

¥ MONITOR  + NOFAIL [

CMPS+RPM(REF) 750rpm
COOLAN TEMP/S 30°C

RECORD

SEF779U

DTC Confirmation Procedure

CAUTION:

Be careful not to overheat engine.

NOTE:

e [f 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 least
5 seconds before conducting the next test.

(® With CONSULT

1) Turn ignition switch “ON”,

2) Select “DATA MONITOR” mode with CONSULT.

3} Check that “COOLAN TEMP/S” is above 10°C (50°F).

i it is above 10°C (50°F), the test result will be OK.
It it is below 10°C (50°F), go to following step.

4) Start engine and run it for 65 minutes at idle speed.

If “COOLAN TEMP/S” increases to more than 10°C (50°F)

gkhin 65 minutes, stop engine because the test result will be

With GST

1) Turn ignition switch “ON",

EC-153

NAECODE3

@i
A
EM
LG
CN
IFE
GL
MT
AT

TF

BR

RS
B

A&
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

DTC Confirmation Procedure (Cont'd)

CONNECT
ECM IOICONNEoTonﬂ.
. l
=

SEF101V,

— m CONNECT
e |o[connzcron]] E}]
59

ol
oo |

SEF102V

2)
3)

4)

9)

Select “MODE 1" with GST.

Check that engine cooiant temperature is above 10°C (50°F).
If it is above 10°C {50°F}, the test result will be OK.

If it is below 10°C (50°F), go to following step.

Start engine and run it for 65 minutes at idle speed.

If engine coolant temperature increases to more than 10°C
(50°F) within 65 minutes, stop engine because the test
result will be OK.

Select “MODE 7" with GST.

= No Tools

1
2)

Turn ignition switch “ON”.

Check that voltage between ECN terminal 59 (Engine coolant
temperature sensor signai) and ground is less than 3.8V.

If it is less than 3.8V, the test result will be OK.

if it is over 3.8V, go to following step.

Start engine and run it for 65 minutes at idle speed measuring
voltage between ECM terminal 59 and ground.

If the voltage decreases to less than 3.8V within 65
minutes, stop engine because the test result will be OK.
Turn ignition switch “OFF”, wait at least 5 seconds and then
turn "ON”.

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

EC-154



DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Wiring Diagram

Wiring Diagram @
NAECOGB4
ENGINE COOLANT EC'ECTS-O1
TEMPERATURE MA
SENSOR
l_@—| s

2] 1K

LJ I_I wm : Detectable line for DTC EM

LG“ i s : Noi1-dtectable lina for DTC

||__F_”_3__| <:>:A/Tmodels

LG/R B LG

F23) (W32
O w7 — Bﬁ
GL
B
=1l
SENS TCM M
GND gHANSMISSION .
ONTROL
MODULE)
) AT
TF
R
A
LG/R B U
[E=l =]
W GND-A EE%I'\EI: s :
ONTROL BR
MODULF)
ST
RS
. — , B
| HBEAR 9101112131415@23242526272829303132333435"@3 1]2]3]]s —{e]7]8]9]t0] ==
!|5 6| 718] [1s[17]18]19]20}21]22 36]37]asle]1c]e1[42kac]44]as 4] 47 ]| W 11]t2]13]14f15{18]17] 18] 19| 20i21|22}23]24 o _
A
11]rc2f1caf 1047 | 105k 1087107 | 108
108310 i 2 13 Ha 118 | 18
Hil g | ug|120] |121|122)123|124 SG
M -
Che e
B GY
MEC045C
()4
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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
connector.

Engine coolant ternperature:

4
(; sensor harness conngctor
e Sk

3. Turn ignition switch “ON".
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
" Voltage:
Approximately 5V

SEF750U

<1
L&y 2
18.
QISCONNECT

1. Turn ignition switch “OFF”.

2. Gheck harness continuity between terminal 1 and engine
ground.
Continuity should exist.

¥ 112)
T.5.

DISCONMECT

P ﬁﬂ
(&) .

' SEF6I1U
If OK, check harness for short to ground and shert to

power.

OK or NG
OK p |GOTOS.
NG p [GOTOA.

4 DETECT MALFUNCTIONING PART

Check the following.

& Harness connectors F28, F113

« Harness connectors F23, M32

& Harness for open or short between ECM and engine coal-
ant temperature sensor

e Harness for open or short between TCM {Transmission
control module) and engine coolant temperature sensor

SEF690U
OK or NG
OK p» |GOTOS3.
NG P |GOTOZ

» | 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 and F113

& Harness for open or short between ECM and engine cool-
ant temperature sensor

5 CHECK COMPONENT

(Engine coolant temperature sensor)
Refer to “Component Inspection” EC-157.

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

OK or NG
OK p |GOTOS.
NG P | Replace engine coclant temperature
sensor.

EC-156

NAECDOES




Diagnostic Procedure (Cont'd}

DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

6 CHECK THERMOSTAT OPERATION 7 CHECK INTERMITTENT INCIDENT @l
When the engine is cold {lower than 70°C (158°F)] condition, Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
grasp lower radiator hose and confirm the engine coolant does INCIDENT”, EC-107. MA
not flow.
OK or NG
p | INSPECTION END E[M

CK p |GOTO7T.
NG p | Repair or replace thermostat. Refer to

LC section (“Thermostat”, "ENGINE ﬂ:@

COOLING SYSTEM™).

FE
GL
M
_ AT
N Component Inspection i
ENGINE COOLANT TEMPERATURE SENSOR
. . . NAECRO86507 TF
Check resistance as shown in the figure.
<Reference data>
Temperature °C (°F) Resistance kQ PD
J 20 (68) 21-29
AX
50 {122) 0.68-1.0
SEF152p 90 (194) 0.236 - 0.260 U
or If NG, replace engine coolant temperature sensor.
B BR
{8
g ar Acceptable
e 2f
508 S
5 0af
0.2} RS
O 650 20 60 B3 100
{-4) {32) (68)(104){140) {176) {212)
Temperature °C {°F} T
SEF012P;
HA
§G
EL
12X
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Component Description

Component Description

NAEC0020
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 feaner 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,

Louver

Holder

NIRRT = o

Heater pad

Zirconia tube

SEF463R

Qutput voltage V. [v]

0 I
Rich ==— Ideal ratic ——= Lean

Mixture ratio

SEF288D)

CONSULT Reference Value in Data Monitor

Mode
. N NAECOOaT
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
FR O2 SEN-B1
FR O2 SEN-B2 0- 0.3V «— Approx. 0.6 - 1.0V

e Engine: After warming up Maintaining engine speed at 2,000
FR O2 MNTR-B1 Pm
FR 02 MNTR-B2

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).

TER | WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
0 - Approximately 1.0V
50 |w Front heated oxygen V)
sensor RH oo
[Engine is running] T TR
o After warming up to normal operating temperature 0
and engine speedis 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 necoons
OK NG Under the condition in which the front heated oxygen sensor sig-
1V nal is not input, the ECM circuits will read a continuous approxi-
mately 0.3V. Therefore, for this diagnosis, the time that output
voltage is within 200 to 400 mV range is monitored, and the diag-
nosis checks that this time is not inordinately long.
SEF237U
DTC No. Malfunction is detected when ... Check Items_ {Possible Cause)
PO130 ® The voltage from the sensor is constantly approx. 0.3V. | & Harness or connectors '
0503 (The sensor circuit is open or shorted.}
{Right bank) ¢ Front heated oxygen sensor
PO150
0303
{Left bank)
DTC Confirmation Procedure o
CAUTION:
Wriozsenar porcoll L) WEA o2 sene eorso [ Always drive vehicle at a safe speed.
OUT OF CONDITION
====== MONITOR ======| |====g=: MONITOR ====== NOTE . . . ,
T potsen o™ || Shen oaE e If “DTC Confirmation Procedure” has been previously conducted,
BFUELSCHDL  28me ]| BRUELSCHDL - 2dms 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 _th_e
SEF383V “DTC Confirmation Procedure”. If the engine speed limit is

W Fr oz sen-81 Fro1a0ll [

==mz=== MONITCA ======
CMPS-RPM(REF} 1B62rpm
THRTL POS SEN .90V
BFUEL SCHOL 3.6ms

MR oz sEn-B2 roisoll [

TESTING|

======: MONITCA ======
CMPS-RPMREF} 1862rpm
THRTL POS SEN 0.90V
BFUEL SCHDL 3.5ms

SEF364V|

W Fr 0z SEn-81 Po130l [

COMPLETED

WFR Oz sene2 Fotsoll [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF526U

exceeded, retry the procedure from step 2.

e Always drive vehicle at a temperature of more than -10°C
(14°F).

e Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

(E) 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 O2 SEN-B1 (-B2)
P0130 (P0150)" of “FRONT 02 SENSOR” in “DTC WORK
SUPPORT” mode with CONSULT.

4} Teuch “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
{ake 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 (A/T models)

1.4 - 5.5 ms (M/T models)

EC-159

EM

LS

TF

PD

AX
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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__Jo[connector]| f&\H

50 51

3
i

2 ’rf'

1_:\ ;:5
0* 6
50: Right bank & o

§1; Left bank ]

SEF919U

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". If “NG” is displayed, refer to “Diagnostic

Procedure”, EC-163.
During this test, P1148 may be stored in ECM.

Overall Function Check o
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)
2)

3)

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.

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 Diagrarm

Wiring Diagram @l
NAECO035
RIGHT BANK _ R
IGNITION SWITCH EC-FRO2RH-01 VA
ON or START
|
é FugE Refer to EL-POWER. EY
10A |BLOCK
(J/B) Em : Detectable line for DTC
] - e Non-getectable line for DTC
B I LG
BAW oy
[l
FRONT HEATED
OXYGEN SENSOR RH
(F2) B
| N
PU W
< k> GL
I |
| I
| I T
| |
i !
| i
[ I AT
1!
I | —.E
[ | L2 GD,
| [ TF
| |
| |
I |
] | PD
I |
I i
BIW I |
| | l—_'I M
| [
ij | I B 3 B
| |
i | ‘J SU
PU w 1 =
’__1_' I_l_l (D) F20 BR=
[i1s] [s0]
OzZHFR 025FR (EE%% s
CONTROL 5]
MODULE)
RS
Refer to last page (Foldout page). T
3 — - - @
ARAE s[7]s]a]i0
[l BB B G EiDE & & R E 24@%-2) HRRaaRE 2|2I2|2|2|@ A |
————l
101 Twe [0a]104] [os] 1010 ] e 112[3] [4] 20f21f22} [23] [24]2s 4a]as]ee[47) [e4]ec]ee 5C
[ [ [ [ re[oe] BLLTIElS] ioli[ O || Teelerlesslsd [y Felislalstfzelseleeloslol
54|55]36]57]58|73[74)75]76 &Y H.S.
w[vafns|w] jofwfufal e copnplBERarREEgERE | 80] "
i
X
MECD48C ,
339
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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 NAECHOFSS0Z
IGNITION SWITCH EC-FROZLH-O'I
ON or START
| |
: FUSE |Refertc EL-POWER.
10A |BLOCK
W/B) E : Dciectable line for DTC
I — Non-detectable line for DTC
[any] |
B/W
BAY
Il
FRONT HEATED
OXYGEN SENSOR LH
|| 1 || L2 ]|
PUM w
<
el g
I 1
| |
| |
t |
+ t |
I I
I I :
1
1 =a
| ! 1
| | l_._J
i I B
| |
! |
| |
| | I
i |
M32 | |
| | I I
F
= ! ! B B B
| | I
1 ]
tf @—— I
PUANY W = =
rl_l '_.l_l Fz2b
|121| 51
O2HFL O25FL FE%% .
CONTROL
MODULE}
Refer to tast page (Foldout page).
1[2[2]4]5 8910
1]1zl13[14] 1816 7] 18] 19]2c21]22]23 24@ GOz 2|2|2[g2|

102|103 ] 104] 106 106)107 | 108
109F UG [ 2] | 13| 1| 5] 118
HTpUg | 19120 |2t 122{123| 124

@74

42

MEC052C
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DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NAECOGIE

1 INSPECTION START

2 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF”.
2. 1oosen and retighten engine ground screws,

Engine ground 7\%

= N )

SR
¥
¢ il el

SEF0315
3. Disconnect corresponding front heated oxygen sensor har-
ness connector.

;
\
Front heated oxygen sensor
\ harness connector RH \V )

SEF987R

Front heated oxygen
——~___Sensor harness &

A= connector ‘
SN

SEF9924RB

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 50 or 51
and sensor terminal 2.
Continuity should exist.

3. Check hamess continuity between ECM taerminal 50 or 51

(or sensor terminal 2) and ground.
Continuity should not exist.

' = ’&
.s. IL_Ecm __JolconnecToR]l (llflé)

50,51 DISCONNECT

& (LN

DISCOCNNECT

50: Right bank IE
51: Left bank

SEFS95U
If OK, check harness for short to ground and short to power.
OK or NG
OK p |GOTOS
NG » | 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» [GOTOA.

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
» 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 reconnact joint connector.

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

or short 1o power in harness or con-
nectors.

EC-163
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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

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

» |INSPECTION END
Component Inspection
¥ MONITOR  xy NoFaiL [ FRONT HEATED OXYGEN SENSOR
CMPS‘HPM(HEF) 2137|‘pm thh CONSULT NAECO391501
MAS AIR/FL SE 1.98V
COOLAN TEMP/S 84°C 1) Start engine and warm it up to normal operating temperature.
R oatmist o a8 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
égr ggmgg 101% “FR 02 MNTR-B1 (-B2)".
' m ON 3} Hold engine speed at 2,000 rpm under no load during the fol-
' lowing steps.
RECORD SEF365Y 4) Touch "RECORD” on CONSULT screen.
5) Check the following.
o “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] 2| 3| 4]s| 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 Q02 MNTR-B1 (-B2)”, “LEAN”
¢ “FR O2 SEN-B1 {-B2)” voltage goes above 0.6V at least once.
Left bank ele , e “FRO2 SEN-B1 (-B2)" voitage goes below 0.3V at least once.
FR 02 MLTR L_l_L_L_L,_i_lRi_lﬂ_i_lﬁ e “FR O2 SEN-B1 {-B2)” voltage never exceeds 1.0V.
-B2 CAUTION:
Discard any heated oxygen sensor which has been dropped
SEFS20Ul  from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one,
3 88 |
17:51 S:‘h'%s "SEN g8 Maximumn « Maximum voltage
‘ fﬁ;ﬂz)) -1 dN A T N ;T should be over 0.6V
09"13 2050 019) " ! o ' ' o o at least ohe time.
09"11 2050 0.18 - g o .
09'09 2050 0.18 ® S a9 Y ' . + Minimum voltage
ggg; ggg; 812 bzu) d ;I '.l : ': ; i i vl '.1 s;1c:uld be below 0.3V
09"03 2060 0.23 o '.‘ ! 1 :' 4 |: ' 1: Vool ' at least one time.
09’01 2012 0.43 o W W N L S
GRAPH E E ) - . ‘Minimun’? )
o SEF366V

EC-164



DTC P0130 (RIGHT BANK, -B1), P0150 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Component Inspection (Cont'd)

& Without CONSULT ' €ll
'@ - ﬁ 1) Start engine and warm it up to normal operating temperature.
__E} ¢ @@ 2) Set voltmeter probes between ECM terminal 50 (right bank
[L_Ecm o] connecor]| . fé\H sensor signal) or 51 (left bank sensor signal} and engine MA
0 5 ; ground.
2 T8 3) Check the following with engine speed held at 2,000 rpm con- N
: ‘[s stant under no load.
o s ¢ MIL goes on more than 5 times within 10 seconds in Diagnos-
5o: Ri tic Test Mode Hl (FRONT HEATED OXYGEN SENSOR MONI- &
: Right bank P O TOR E
51: Left bank = )
sergiou| @  The maximum voltage is over 0.6V at least one time. :
e The minimum voltage is below 0.3V at least one time.

e The voltage never exceeds 1.0V.

CAUTION: EE
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. CL

MIT

AT

AX
SU

BIR

IBX
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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

Heater pad

/Holder
o, N

Zirconia tube

SEF463R

PR g
&

from 1V to OV.

Qutput voltage V. {v]

-

0 t
Rich ==— Ideal ratic ——— Lean

Mixture ratio

SEF288D)

Component Description

NAECO:
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 ideat air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change

392

CONSULT Reference Value in Data Monitor

Mode

Specification data are reference values.

NAE(H383

MONITOR {TEM

CONDITION

SPECIFICATION

FR 02 SEN-Bt
FR 02 SEN-B2

FR O2 MNTR-B1
FR 02 MNTR-B2

® 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 seconds.

ECM Terminals and Reference Value

NAECO3g4

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

TER | wiRe
MINAL ITEM CONDITION DATA (DG Voltage)
COLOR
NO.
0 - Approximately 1.0V
50 W Front heated oxygen )
sensor RH 2
[Engine is running] ) BT
* After warming up to normal operating temperature o _\J'\ AL
and engine speed is 2,000 rpm IR
51 W Front heated oxygen 05 me
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
NAECO385
To judge the malfunction, the output from the front heated oxygen
0K NG sensor is monitored to determine whether the “rich” output is suf-
v ficiently high and whether the “lean” output is sufficiently low. When
both the outputs are shifting to the lean side, the malfunction will
‘/'\‘]"\'/' be detected.
SEF300U
DTC No. Malfunction is detected when ... Check items (Possible Cause)
PC131 & The maximum and minimum voltage from the sensor are | # Front heated oxygen sensor
0415 not reached to the specified voltages. s Front heated oxygen sensor heater
(Right bank) ® Fuel pressure
® [njectors
PO151 e [ntake 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:

e Before performing following procedure, confirm that bat-
tery voltage is more than 11V at idle.

® 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.

NAECO398

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 FR cz seN-B1 P11l D B FR Oz SEN-B2 PoI1S1 B |:|
QUT OF GONDITION OUT OF CONDITION
======: MONITOR —x=zx== MONTCR ======
CMPS:RPM(REF) 1300rpm GMPS-APM(REF} 1300rpm
THRTL POS SEN 0.72v THRTL POS 8EN 0.72v
B/FUEL SCHDL 29ms B/FUEL SCHOL 2.9ms
SEF367V

Wraozseneiroizitll [J]|  MrFrozsen-s2rois1 il [

TESTING]

MONITOR = MCNITOR ======:
CMPS-RPMREF) 1862rpm || CMPS-RAPIMRER) 1862rpm
THATL POS SEN 090V THRTL POS SEN 0.90V
B/FUEL SCHDL 3.5ms B/FUEL SCHDL 3.5ms

SEF368V|

W FR o2 SEn-B1 Pota1 Il ] BFR 07 sEN-82 Fs1ll []
COMPLETED COMPLETED
SELF-DIAG RESULTS SELF-DIAG RESULTS

SEF529U)

[ _Ecm 'I_(;[CONNECTOR” c _/f’é\_H

50 51

3
4

2 \“""a,
1.\ 55
g* ¢
50: Right bank D

6
51: Left bank =

i

SEF918U

) 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}
P0131 {P0151)” 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 50 seconds.)

CMPS-RPM (REF):
1,800 - 2,800 rpm (A/T models)
1,900 - 3,100 rpm (M/T modeis)
Vehicle speed: 80 - 100 km/h (50 - 62 MPH)
B/FUEL SCHDL:
1.7 - 6.5 ms (A/T models)
1.4 - 5.5 ms (M/T models)
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry from
step 2.

7) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS". If “NG" is displayed, refer to “Diagnostic
Procedure”, EC-169.

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 foad.

® The maximum voitage is over 0.6V at least one time.

¢ 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 Procedtre

Diagnostic Procedure

NAECD354

1 RETIGHTEN GROUND SCREWS

3 CLEAR THE SELF-LEARNING DATA

1. Turn ignition switch “OFF”,
2. Loosen and retighten engine ground screws.

Engine ground == ©

SEF031S5

» |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}

With CONSULT

1. Start engine and warm it up 1o 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".

BmacTveTEsSTE [
SELF-LEARN B1: 100%
CONTROL  B2:100%

zzz=zzzzzzz MONITOR zzzzzzzz=:
CMPSsAPM(REF) 750rpm
COOLAN TEMP/S 93°C
FR O2 SEN-B1 .80V
FR 02 SEN-B2 0.90V
A/F ALPHA-BA 100%
A/F ALPHA-B2 m 100%
CLEAR ]

SEF921U

4, Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171 or P0174 detected?
Is it difficult to start engine?

> |GOTO3.

Without CONSULT

. 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 af idle speed.

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

5. Make sure DTC No. 0102 is displayed in Diagnostic Test
Mode II.

6. Erase the diagnostic test mede |l (Self-diagnostic results)
memary. Make sure DTC No. 0505 is dispiayed in Diagnos-
tic Test Mode 11

7. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTG 0115 or 0210 detected?
Is it difficult to start engine?

—_

Yes or No
Yes P | Go to Troubte diagnosis far “DTC
PO171, PO174", EC-237.
No B |GOTO4.

4 CHECK COMPONENT

(Front heated oxygen sensor heater)
Refer to “Component inspection”, EC-189. -

OK or NG
OK  [GOTOS.
NG P | Replace corresponding front heated
0xXygen sensor,

EC-169
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DTC P0131 (RIGHT BANK, -B1), P0151 (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 “TRCUBLE DIAGNQOSIS FOR INTERMITTENT
INCIDENT", EC-107.

For circutt, refer to “DTC PO130 (RIGHT BANK, -B1), P0150
(LEFT BANK, -B2) FRONT HEATED OXYGEN SENSOR

(FRONT HG2S) (CIRCUIT)", EC-158.

>

INSPECTION END

OK or NG
OK p GO TOS.
NG P | Replace corresponding front heated
OXygen sensor.
6 CHECK SHIELD CIRCUIT

—

. Remove joint connector.
2. For circuit, refer o “DTC P0130 (RIGHT BANK, -B1),

P0O150 (LEFT BANK, -B2) FRONT HEATED OXYGEN
SENSOR (FRONT HO2S) (CIRCLUIT)", EC-158.

. Check the following.

Continuity between joint connector terminal and ground
Joint connector

(Refer to "HARNESS LAYOUT" in EL section.}
Continuity should exist.

i 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
or short to power in harness or con-
nectors.
Component Inspection
# MONITOR s NOFalL [] FRONT HEATED OXYGEN SENSOR
CMPS<RPM(REF) 2137rpm W MAECOI00C
MAS AIR/FFL SE 1.96V @ With CON,SULT _ ,
COOLAN TEMP/S 84°C 1} Start engine and warm it up to normal operating temperature.
R oa oL, 23 2) Select “MANU TRIG" and “HI SPEED” in “DATA MONITOR”
INJ PULSE.B1 2 Brmsec mode with CONSULT, and select “FR 02 SEN-B1 (-B2)” and
A/F ALPHA-B1 101% “FR 02 MNTR-B1 (-B2)".
FRO2 HTH'mw ON 3) Hold engine speed at 2,000 rpm under no load during the fol-
' lowing steps.
I RECORD SEF 355V 4)  Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FRO2 MNTR-B1 {-B2)" in “DATA MONITOR” mode changes
Right bank from “RICH” to “LEAN" to “RICH” 5 times in 10 seconds.
cycle | 1f2]a]4]|s| 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”
"Bt L = “FR O2 MNTR-B1 {-B2)", “LEAN"
e “FR Q2 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.
FR Oz e IHHQQLLSLHLSL!% e “FR 02 SEN-B1 (-B2)" voltage 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 (Contd)

CAUTION: el

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. WA
CMPS o g 28
FR G2 -
4751  <RPM SEN §e Maximum + Maximum voltage IEM
gr:)EnF)) s ' Y A ;o shouid be over 0.6V
. fo o £ o Iy at least one time.
0913 2050 0.19
0911 2050 0.18 - . Do e LG
09::09 - 2050 Q.18 . o] ' I I ) ) ' : * Minimum voltage
A o AR T S S N S S S S should be below 0.8V
09"03 2060 0.23 2 v ! : | i | P : at least one time. EC
08*01 2012 0.43 2 vy N ‘~‘; L
T Minimum
| GRAPH | ~ serssev | [FE
GL
MT
AT
# Without CONSULT
'@a - @E_j':l 1) Start engine and warm it up to normal operating temperature.
_'G} @‘w 2) Set voltmeter probes between ECM terminal 50 (right bank 1
[L_Ecm__olconnector]] fé\ y sens;)‘:rj signal) or 51 (left bank sensor signal) and engine
50 51 grouna.
2, o 3) Check the following with engine speed held at 2,000 rpm con- PD
EAN 25 stant under no load.
e e ML goes on more than 5 times within 10 seconds in Diagnos- ay
o tic Test Mode Il {(FRONT HEATED OXYGEN SENSOR MONI-
50: Right bank D O TOR
51: Left bank = ). |
seFstguyl & The maximum voltage is over 0.6V at least one time. §U
e The minimum voltage is below 0.3V at least one time.
e The voltage never exceeds 1.0V. 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 ST
such as a concrete floor; use a new one.

RS

Bl
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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

Lauver

/ Holder
(\\ N

pad

Zirconia tube

SEF463R]

Py

Qutput voltage V. [v]

¢

Rich ~=— Ideal ratip ——= Lean

Mixture ratic

SEF288D)

Component Description

NAECOd01

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 puise duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change

from 1V to QV.

CONSULT Reference Value in Data Monitor

Mode
- . MAECD402
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
FR 02 SEN-B1
FR 02 SEN-B2 0- 0.3V «—— Approx. 0.6 - 1.0V

FR O2 MNTR-B1
FR O2 MNTR-B2

& Engine: After warming up

Maintaining engine speed at 2,000
rpm

LEAN «— RICH
Changes maore than 5 times during
10 seconds.

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

ECM Terminals and Reference Value

ECO403

TER | iR
MINAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
0 - Approximately 1.0V
50 |w Front heated oxygen S
sensar RH b ] R
[Engine is running]
# After warming up to normal operating temperature
and engine speed is 2,000 rpm
51 W Front heated oxygen
sensor LH -
SEFD02V

350
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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 oo
oK NG To judge the malfunction, the output from the front heated oxygen
sensor is monitored to determine whether the “rich” output is suf-
T AL ficiently high. The “lean” output is sufficiently low. When both the
. W outputs are shifting to the rich side, the malfunction will be
detected.
035V - -bf-Afp- -
ov
SEF299U
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PD132 e The maximum and minimum voltages from the sensor e Front heated oxygen sensor
0414 are beyond the specified voltages. e Fue! pressure
{Right bank) ¢ [njectors
& Front heated oxygen sensor heater
PO152
0410
(Left bank)
DTC Confirmation Procedure necons
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 ieast 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.

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 Confirrmation Procedure (Cont'd)

W rroz senB1Potzzll [] W Fr oz sen-ez Po1szll ]
OUT OF CONDITION OUT OF CONDITION
====== MONITOR c=====|======: MONITOR ======:
CMPS REMIREF) 13cerom || SMPs RPMIRER) 1300pm
THRTL POS SEN eV THRTL POS SEN Qv
BIFUEL SGHOL 2.5ms B/FUEL SCHOL 2.9ms
SEF369Y

W e ozsen-e1 Po1sz i O

TESTING

======: MONITOR —=====x:
CHPS-APMREF)
THRTL POS SEN
BFUEL SCHOL

WrrRoz senezFoiszl [

TESTING;

—=====: MONITOR —=====
CMPS RPMREF) 1B62rpm
THATL POS SEN 090V
B/FUEL SCHDL 3.5ms

SEF370Y

W FA oz sen-et Poi32ll [

COMPLETED

EFrcesenezroiszll [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF532U

[L_EcM__ofcownecon]| f(B\H

50 51

3

Ll
AL P

2_‘_ -
1;\ I::f’ .
o+ 5

50: Right bank

2 )

@

51: Left bank

SEF919U

() With CONSULT

1)
2)
3)

Overall Function Check

Start engine and warm it up to norma! cperating temperature.
Stop engine and wait at least 5 seconds.
Turn ignition switch “ON” and select “FR 02 SEN-B1 (-B2)
P0132 (P0152)" 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 50 seconds.)
CMPS-RPM (REF):
1,800 - 2,800 rpm (A/T models)
1,900 - 3,100 rpm (M/T models)
Vehicle speed: 80 - 100 km/h (50 - 62 MPH)
B/FUEL SCHDL.:
1.7 - 6.5 ms (A/T models)
1.4 - 5.5 ms {M/T models)
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”. If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-175.

NAFIZ0406

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.
3 Without CONSULT

1)
2)

3)

Start engine and warm it up to normal operating temperature.

Set voitmeter probes between ECM terminal 50 (right bank
sensor signal) or 51 (left bank sensor signal) and engine
ground.

Check one of the following with engine speed held at 2,000
rpm constant under no icad.

The maximum voltage is below 0.8V at least one time.

The minimum voltage is below 0.35V at least one 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 wecos O
1 RETIGHTEN GROUND SCREWS 3 CLEAR THE SELF-LEARNING DATA WA
1. Turn ignition switch “OFF”. @ With CONSULT
2. Loosen and retighten engine ground screws. 1. Start engine and warm it up to normal operating tempera- M
Engine I 0 ture. ; i
9 ground 2. Select “SELF-LEARNING CONT" in “ACTIVE TEST” mode
with CONSULT.
3. Giear the selli-learning controt coefficient by touching L@
"CLEAR".
BacTiveTestTl [
SELF-LEARN B1:100%
CONTROL B2:100%
===-z-zzzz MONITOR zzzz=z==o: “E
4‘3 CMPSRPM(REF) 750rpm F
& AL COOLAN TEMP/S 93°C
N T FR 02 SEN-B1 0.90v
SEF031S FR 02 SEN-B2 0.90V ClL
A/F ALPHA-B1 100%
A/F ALPHA-B2 100%
» |GoTO2. CLEAR | T
SEFg21U
4. Run engine for at least 10 minutes at idle speed.
2 EEEISG(;EEN FRONT HEATED OXYGEN Is the 1st trip DTC P0172 or P0175 detected? [’—‘\\Tr
Is it difficult to start engine?
Locsen and retighten corresponding front heated oxygen sen- @ Without CONSULT
sor. : . '
Tightening torque: 1. tSut;rt engine and warm it up to normal operating tempera- TF
40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37 fi-Ib) 2. Tum ignition switch “OFF",
3. Disconnect mass air flow sensor harness connector, and PD

p |GOTO 3.

restart and run engine for at least 5 seconds at idle speed.
4. Stop engine and reconnect mass air flow sensor harness

connector.

5. Make sure DTC No. 0102 is displayed in Diagnostic Test

Moge II.

6. Erase the diagnostic test mode Il (Self-diagnostic resulits)

memary. Make sure DTC No. 0505 is displayed in Diagnos- SU !

tic Test Mode 1.

7. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC 0114 or 0209 deiected? B3
Is it difficult to start engine?
Yes or No
Yes P | Go to Trouble Diagnosis for “DTG Sﬂ:
P0172, PO1757, EC-244. !
No p | GO TO 4. B
4 CHECK CONNECTOR FOR WATER BT {
1. Turn ignition switch "OFF".
2. Disconnect front heated oxygen sensor harness connector.
3. Check connectors for water. A,
Water should not exist.
OK or NG 86
OK p |GOTOS.
NG p | Repair or replace hamess or connec- i
tors. EL |
DX
353
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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)
Refer to “Component Inspection”, EC-199.

OK or NG
OK »p» (GOTOG.
NG p | Replace corresponding front heated
oxXygen $ensor.

6 CHECK COMPONENT

1.

Remove joint connector,

For circuit, refer to “DTC P0130 {RIGHT BANK, -B1},
P0150 (LEFT BANK, -B2) FRONT HEATED OXYGEN
SENSOR (FRONT HG2S) (CIRCUIT)", EC-158.

. 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.

{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  |GOTOT7T. 2; ;};c:: to power in harness or con-
NG p | Replace corresponding front heated .
OXygen Sensor.
8 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-107.
For circuit, refer to "DTC PO130 (RIGHT BANK, -B1), P0150
(LEFT BANK, -B2) FRONT HEATED OXYGEN SENSOR
(FRONT HO2S) (CIRCUIT)", EC-158.
p [INSPECTION END
Component Inspection recon
C‘TA P':‘;";';?;H # noFar L] FRONT HEATED OXYGEN SENSOR -
i 2137rpm . 09501
MAS AIR/FL SE 1.6V (© With CONSULT .
COOLAN TEMP/S B4°C 1) Start engine and warm it up to normal operating temperature.
Eg gg Rc’ﬁil\rlﬁg ; Lgﬁ;" 2) Select “MANU TRIG” and “HI SPEED” in "DATA MONITOR”
INJ PULSE-B1 2 6msec mode with CONSULT, and select “FR 02 SEN-B1 (-B2)" and
A/F ALPHA-B1 101% “FR 02 MNTR-B1 (-B2)".
FRO2HTRB1 " ON 3) Hold engine speed at 2,000 rpm under no load during the fol-
¥ lowing steps.
I RECORD SEE365Y 4} Touch “BECORD” on CGONSULT 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.
cydle | 1] 2| 3| 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 02 MNTR-B1 (-B2)", “RICH"
-B1 L - “FR 02 MNTR_B1 (_B2)u, “LEAN”
& “FR 02 SEN-BT {-B2)" voltage goes above 0.6V at least once.
Left bank o e “FR 02 SEN-B1 (-B2)” voltage goes below 0.3V at least once.
oo e 1123l 4als] e “FR 02 SEN-B1 (-B2)” voltage never exceeds 1.0V.
-B2
SEF920U

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: @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

such as a concrete floor; use a new one. WA
2 334
CMPS FRO2 Su" _ ‘
17:51 *RPM SEN 7 S .Maxlmuf? i ) « Maximum voltage EM
EE.E,.F)) ' LY S Iy ! ‘\' SN should be over 0.6V
09'13 2050 .19 b v L S at least one time.
09"11 2050 o.18 - E - ST T LG
Y : m 9 ' ' 1 ' '
oo e o | EEEY U e |
09"03 2060 0.23 : v '.l ; v ". ! v :‘ at leasl one time.
09'01 2012 043 o g VS S e s
GRAPH E E Minimurr;
- SEF3sev | [FlS
MT
A

® Without GONSULT
W i 1) Start engine and warm it up to normal operating temperature.
Gj] @w 2) Set voltmeter probes between ECM terminal 50 (right bank TF

[ Ecm 'ﬁcounecmﬂl Cfé)\ ’ sensor signal) or 51 (left bank sensor signal) and engine

50 51 \ ground. o0 i
2 3) Check the following with engine speed held at 2,000 rpm con- :
i E_s stant under no load.
o 6 e MIL goes on more than 5 times within 10 seconds in Diagnos- gy
50: Right bank l ! tic Test Mode Il (FRONT HEATED OXYGEN SENSOR MONI-
. ® O TOR).
51: Left bank =
sEFetou| @  The maximum voltage is over 0.6V at least one time. S
¢ The minimum voltage is below 0.3V at least one time.
e The voltage never exceeds 1.0V.
CAUTION: BR

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 gy
such as a concrete floor; use a new one.

RS
BT

SG

EC-177 |



DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Component Descr.-'pﬁon

QALY vy

_""!.T“-ﬂr——-—-__“——

/

e L (T
G

!\\\\*,-,

Zirconia hiba

SEF463R

Output voltage V. [v]

0

Rich ~—— |deal ratic —= Lean

Mixture ratio

SEF288D

Specification data are reference values.

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
from 1V to OV. :

CONSULT Reference Value in Data Monitor
Mode

NAECT?

MONITOR ITEM

CONDITION SPECIFICATION

FR O2 SEN-B1
FR O2 SEN-B2

FR O2 MNTR-B1
FR 02 MNTR-B2

e Engine: Alter warming up

0- 0.3V «— Approx. 0.6 - 1.0V

Maintaining engine speed at 2,000

rom LEAN «— RICH

Changes more than 5 times during
10 seconds.

ECM Terminals and Reference Value

NAECD412

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.
0 - Approximately 1.0V
50 |w Front heated oxygen [ —
sensor RH 2l
[Engine is running] Pl i i
® After warming up to normal operating temperature o WL
and engine speed is 2,000 rpm ST A
51 W Front heated oxygen m; ,,,,,,,,,,,,,,
sensor LH . ‘
SEF002V

356
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

On Board Diagnosis Logic

OK

NG

On Board Diagnosis Logic _—
To judge the maifunction 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), fue! feed-
back control constant, and front heated oxygen sensor temperature
index. Judgment is based on whether the compensated time (front

PCV valve

heated oxygen sensor cycling time index) is inordinately long or
not.
ov
SEF010V
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
& The cycle of the voltage signal from the sensor is more | Harness or connectors
P0133 than the specified time. (The sensor circuit is open or shorted.)
0413 e Front heated oxygen sensor
(Right bank) ® Front heated oxygen sensor heater
e Fuel pressure
# [njectors
P0153 e |ntake air leaks
0409 e Exhaust gas leaks
*
L]

{Left bank}

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:

¢ 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.

NAECO474

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)

W Froz2 sen-g1 Po123l [
OUT OF GONCITION

MONITOR

WFRo2 sENB2 Po1sal [
OUT OF CONDITION

====== MONTOR ms====:

CMPS-RPM(REF)
THATL PQS SEN
BIFUEL SCHOL

1300mpm
0.72v
2.8ms

CMPS-RPM(REF) 1300ipm
THRTL POS SEN D72V
B/FUEL SCHOL 2.8ms

SEF371V

M FR 02 SEN-B1 Po1aall []

W Fr 02 SEn-B2 Poisall [

MONITOR ======:
CMPS.RPM(REF} +1862rpm
THRTL FOS SEN C.9oY
BIFUEL SCHDL 3.5ms

CMPS-RPM(REF)
THRATL POS SEN
B/FUEL SCHDL

1862rpm
0.90v
3.5ms

SEF372V)

WFroz2 sen-81 Ponasll O

COMPLETED

WA 0z sen-2 Porssll [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEFS35L

I__ecm__Jofcownector]] fé)\H

5¢ 51

2 \u""!..4

50: Right bank

KD O

51: Left bank

SEFgioU

@ 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.

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 40 to 50 seconds.)
CMPS-RPM {REF):
1,800 - 2,800 rpm (A/T models)
1,900 - 3,100 rpm (M/T models)
Vehicle speed: 80 - 100 km/h (50 - 62 MPH)
B/FUEL SCHDL.:
1.7 - 6.5 ms {(A/T models)
1.4 - 5.5 ms (M/T models)
Selector lever: Suitable position

Iif “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 wconrs

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.

0 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.

Check the following with engine speed held at 2,000 rpm con-

stant under no load.

e MIL goes on more than 5 times within 10 seconds in Diagnos-
tic Test Mode || (FRONT HEATED OXYGEN SENSOR MONI-
TOR).

3)

EC-180



DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED

OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Wiring Diagram

RIGHT BANK

Wiring Diagram

NAECO416

NAFCO418501
IGNITION SWITCH - -
NITION ST EC-FRO2RH-01
1
3 FUSE |Refer to EL-POWER.
10A |BLOCK
W/B) N - Detectable line for DTC
I —  Non-detectable line for DTC
azul] I
B/wW
B/W
5]
FRONT HEATED
OXYGEN SENSOR RH
1L 1N
PU W
N
F‘ 1
| |
| |
| I
| |
+ | i
| I
i |
I I JC%HEECTOH
| I _____%}
1 =
[ | %
| | L#I
I | B
| }
I |
| | *
| |
W t |
M32 I !
Fos : : I I
B B B
I | I
I 1 _I
k| @ — J._
[_-_|P“ [_._IW 5 Fo0
[119] [s0]
Q2HFR Q2SFR ECM
(ECCS
CONTROL
MODULE)
Refer to last page {Foldout page).
(M10)
1]z2{3]4]sfk="""Hs]7]8

2
112]13f34] 15161 7]18]19

2052

1]22

0 Yanples e @D
11213 F2 F21
M&@? 2] & IHHHH1H2ﬂﬂﬂﬂHqP

)2 |03 104] [105]106

07

090 g nz| [ 13§14

115

Tl ng|120] |121j1ee

1]2]3
[5]8]7]8]9]
[11]12[13] 14
[13]16]7]18]

)
e

]
i
[12]

5

EC-181
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Wiring Diagram (Cont'd}

LEFT BANK
MNAECO416502
IGNITION SWITCH - H-01
ON or START EC FROZL 0
|
! FUSE |Refer to EL-POWER.
10A |BLOCK
(J78) I : Detectable line for DTC
1 — . Non-detectable line for DTC
I 3?UI
B/W
B/W
“ 3
FRONT HEATED
OXYGEN SENSOR LH
[KN] L2
PUM W
' I
el ol
! I
I I
| |
I 1
* | |
I I
| I
! I r._EE C
N N ]
i I i
| | I_r_l
| i B
| |
i |
I I )
| i
| |
e [ ]
BV } } B B B
| I ‘J
kN @— 1
PUMW W = =
S @ &
[z I571]
O2HFL 02SFL ECM
{ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
- ] < ic
1[2]aT4]s 6l7]8]9[10 *
11]12]13]14] 18] 18] 17[ 18] 19f20f21]22]23] 24 ("’EE A 2|2|2|2|2|(F5E

1011102 | 103 | t04] [ 105] 106] 107 | 108
R BADE ROE R M3 14154116
.GY HS.

120] |1 123

MEC052C
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DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NAECO417

1 RETIGHTEN GROUND SCREWS

4 GHECK FOR INTAKE AIR LEAK

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws.

Engine ground == &

SEF031S

Listen for an intake air leak after the mass air ow sensor.

OK or NG
OK p (GOTOS.
NG p | Repair or replace.

5 CLEAR THE SELF-LEARNING DATA

GO TO 2,

v

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)

» |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 seli-learning control coefiicient by touching
“CLEAR".

macTiveTesTH [
SELF-LEARN 81-100%
CONTROL B2 : 100%
szz=zz==z= MONITOR z===zzz===
CMPSRPM{REF) 750rpm
COOLAN TEMP/S 93°C
FR O2 SEN-B1 0.90V
FR 02 SEN-B2 0.0V
A/F ALPHA-B1 100%
A/F ALPHA-B2 [l 100%
[ CLEAR |

SEF921U
4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171, P0172, PO174 or PO175
detected?
Is it difficult 1o start engine?

1. Start engine and run it at idle.
2. Listen for an exhaust air leak before three way catalyst.

(# Without CONSULT

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

2. Turn ignition switch “OFF".

3. Disconnect mass air flow sensor harness connsctor, and
restart and run engine for at least 5 seconds at idle speed.

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

5. Make sure DTC No. 0102 is displayed in Diagnostic Test
Mede II.

6. Erase the diagnostic test mode If (Self-diagnostic results)
memory. Make sure DTC No. 0505 is displayed in Diagnos-
tic Test Mode |l

7. Run engine for at least 10 minutes at idle speed.

Is the {st trip DTC 0114, 0115, 0209 or 0210 detected?
Is it difficuit to start engine?

SEF0S9P
OK or NG
OK p (GOTO4.
NG p | Repair or replace.

Yes or No
Yes p | Go to Trouble Diagnosis for “DTC
PO171, PO174" or “PO172, PO1757,
EC-237, 244.
No » |GoTO6.

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

1. Turn ignition switch “OFF”,
2. Disconnect corresponding front heated oxygen sensor har-
ness connector.

T
Front heated oxygen serggr\\\
\ harness connector RH \“ )

SEF987R

N

Front heated oxygen
sensor harness =
—&connector LH i
W
SEF994RB
3. Disconnect ECM harness connector.
4. Check harness continuity between ECM termina! 50 or 51
and sensor terminal 2.
Continuity should exist.
5. Check harness continuity between ECM terminal 50 or 51
(or sensor terminal 2) and ground.
Continuity should not exist.

I_ecm —l.a'CONNECTDFl" Gz

50'5 1 DISCONNECT

e [ |

DISCOMNECT

50: Right bank @
51: Leit bank

(Front heated oxygen sensor heater)
Refer to “Component inspection”, EC-199.

OK or NG
OK p |GOTOS
NG p | Repiace corresponding front heated
oXygen sensor.

8 CHECK COMPONENT

(Mass air flow sensar)
Refer to “Component inspection”, EC-122.

OK or NG
QK » [GOTOO.
NG p | Replace mass air flow sensor,

9 CHECK COMPONENT

{PCV vaive)

Refer to “Positive Crankcase Ventilation”, EC-30.
OK or NG

OK » | GO TO 10,

NG p | Replace PCV valve.

10 |CHECK COMPONENT

(Front heated oxygen sensor)
Refer to “Component Inspection”, EC-185.

OK or NG
OK p | GO TO 11,
NG » | Replace corresponding front heated
OXYgen Sensor.

11 CHECK SHIELD CIRCUIT

SEF695U
it OK, check harness for short to ground and short to
power,

OK or NG
CK p {GOTOY.
NG - | Repair open circuit or short to ground

or short to power in harness or con-
nectors,

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 ta ground and short to
power. Then reconnact jeint connector.

OK or NG
OK » |GOTO 12
NG p | Repair open circuit or short to ground

or short to power in harness or con-
nectors.

EC-184




DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Diagnostic Procedure (Cont'd)

CHECK INTERMITTENT INCIDENT

12

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT”, EC-107. :

p |INSPECTION END
Component Inspection
# MONITOR ¢ NoFalL L] FRONT HEATED OXYGEN SENSOR o
CMPSsRPM(REF}  2137rpm &) With CONSULT
MAS AIR/FL SE 1.96V
COOLAN TEMP/S B4°C 1} Start engine and warm it up to normal operating temperature.
ARy B 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR”
INJ PULSE-B1 2 Bmsac mode with CONSULT, and select “FR 02 SEN-B1 (-B2)" and
A/F ALPHA-B1 101% “FR 02 MNTR-B1 (-B2)".
FRO2 ”TF“E“M ON 3) Hold engine speed at 2,000 rpm under no load during the fol-
fowing steps.
l RECORD J — 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.
cycte |11 2] 3] 4fs]| 5 times (cycles) are counted as shown left:
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R R = “FR Q2 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 feast once.
roopyde | 112131 4ls] e “FR 02 SEN-B1 {-B2)” voltage never exceeds 1.0V.
-B2 CAUTION:
Discard any heated oxygen sensor which has been dropped
SEFO20U1 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.
@ @ ﬁ__
CMPS FRO AT
1751  °RPM SEN 39 Maximum + Maximum voltage
: {REF) -B1 ,'.‘. should be over 0.6V
09"13 ggt%) O.%) , ' o to o P al least one time.
09"11 2050 0.18 = z - oo
09"09 2050 0.18 b gEq e « Minimum voltage
e ooy 918 é A | ." A A T should be below 0.3V
0903 2060 0.23 & A T A O A at least one time.
09'01 - 2012 0.43 o Ny [N
I_ G RAPH E E Minimum
- e SEF366V

EC-185

A

EM

LG

FiE

GL

M

AT

TF

PD

AX

S

3R

ST

RS

BT

EL

(D

363

EC
NAECO418



364

DTC P0133 (RIGHT BANK, -B1), P0153 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (RESPONSE MONITORING)

Component Inspection (Cont’d)

[ Ecm ECONNECTOR" c fé)\_H

50 &1 )
2 “\n,,',d
EAN ‘[5
& &5

o+

50: Right bank D O

51: Left bank =

SEF919U

F 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 voltage 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

s, o "

Ty

Heater pad

Zirgonia tube

T I b}
\\\\\nnu\\\\n{({_{/\/{\{‘r‘:\\\ﬁ_

SEF463R

Component Description

from 1V to OV.

Qutput voltage V. jv}

o h
Rich —— Ideal ratio —— Lean

Mixture ratio

NAEGO419
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 adijusts the injection pulse duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change

SEF288D
CONSULT Reference Value in Data Monitor
MOde NAECO420
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
FR O2 SEN-81
FR O2 SEN-B2 0- 0.3V «—— Approx. 0.6 - 1.0V

FR O2 MNTR-B1
FR 02 MNTR-B2

e Engine: After warming up

Maintaining engine speed at 2,000
rpm

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

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

ECM Terminals and Reference Value

ECO427

TER- | wire
MINAL ITEM CONDITION DATA (DC Voltage)}
CCOLOR
NO.
0 - Approximately 1.0V
50 |w Front heated oxygen T
sensor RH ] R
[Engine is running] Pl s
¢ Aiter warming up to normal operating temperature v
and enging speed is 2,000 rpm
51 W Front heated oxygen
sensor LH :
SEFOC2V

EC-187
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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 .
oK NG To judge the malfunction, the diagnosi_s checkg that the front
N AU heated oxygen sensor output is not inordinately high.
v
ov
SEF301U
DTC No. Malfunction is detected when ... Check tems (Possible Cause)
P0134 ® An excessively high voltage from the sensor is sent to & Harness or connectors
0509 ECM. (The sensor circuit is open or shorted.)
(Right bank) e Front heated oxygen sensor
P0154
0412
{Left bank})
DTC Confirmation Procedure
¥t MONITOR  ¥¢ NO FAIL NAEC423
30°C NOTE:

COOLANTEMPIS 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 and wait at
L RECORD | ) Ie.,-ast 5 seconds.
SEF002P 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 (Seif-diagnostic results)” 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 @&l
MNAECDA24
RIGHT BANK
NAFGD424501
IGNITION SWITCH| - - WA
ON or START EC-FRO2RH-01
| |
! FUSE |Refer lo EL-POWER.
10A [BLOCK E‘M
(J/B) . : Detectable line for DTC
] m— : Non-getectable line for DTC
E] I e
BW
B/W
m
FRONT HEATED
OXYGEN SENSOR RH
D) 5E
L A :
PU w
<k 6L
| |
| |
| | MT
| |
+ | ]
I |
| | AT
. N CONNECTOR
I ] _Eg
B =1
| | > TF
| I (2!
| | B
] |
1 [ EB)
| |
! |
e @@ i -
f !
@ e [ 1]
BwW : : B B B
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DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Wiring Diagram (Cont'd)

LEFT BANK NAECO424502
IGNITION SWITCH EC'FR02LH'01
ON or START
i |
] FUSE Refer to EL-POWER.
g 108 |BLOCK
- W - Detectable line for DTC
— m—— . Non-detectable line for DTC
||3?U| I
B/W
B/W
| 3 ]
FRONT HEATED
OXYGEN SENSOR LH
o =l
PUMW W
N
|C il
i |
[ |
| |
| |
+ | |
| |
| !
i | JOINT
| |
| | 1
| | II:I-J_I
| | B
| I
| |
| I
! I
W | | *
M32 | 1 I—'_I
F23 : :
B B B
| | I
I | . J
o N T
L 1
i - FEE FEO
=l =1l
O2ZHFL Q25FL ECM
{ECCS
CONTROL
MODULE)

Refer to last page (Foldout page).
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DTC P0134 (RIGHT BANK, -B1), P0154 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR (FRONT HO2S) (HIGH VOLTAGE)

Diagnostic Procedure

Diagnostic Procedure

NAECD425

1 INSPECTION START

CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect corresponding front heated oxygen sensor har-
ness connector,

UL .
‘Front
DS \
Front heated oxygen sensor
\ harress connector RH " Y
SEF987R

N

Front heated oxygen
———___ Sensar harnessi

ﬁ connector LH

SEF994KB

1. Disconnect ECM harness connector.
. 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
(cr sensor terminal 2) and ground.
Continuity should not exist.

T 1]
. [_Ecm_|o[connecton]|  Cl2[

0

T.S.
DISCONNECT 50‘51 i DISCONNECT
@& LL* l, !
! -
50 Right bank @
51: Left bank
SEFB95U

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

OK or NG

OK p |GOTO 4.

NG p | Repair open circuit or short to ground
or short to power in hamess or con-
nectors,

4 |CHECK CONNECTOR FOR WATER

_ \\7__%5\
GO TO 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 ft-ib}

OK or NG
OK » |GOTOS.
NG P | Repair or replace harness or connec-
tors.
5 CHECK COMPONENT

p |GOTO3.

{Front heated oxygen sensor)
Refer to “Component Inspection”, EC-192.

OK or NG
oK » |coTos.
NG » | Replace corresponding front heated
OXYgen Sensor.
6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS 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
i P";“:;';‘(J:EF) e NoFAL L] FRONT HEATED OXYGEN SENSOR —
' 2137rom ® With CONSULT
MAS AIR/FL SE 1.96V
COOLAN TEMP/S 84°C 1) Start engine and warm it up to normal operating temperature.
il B 2) Select “MANU TRIG” and “HI SPEED" in “DATA MONITOR”
INJ PULSE-BA 2 Bmsec mode with CONSULT, and select “FR 02 SEN-B1 (-B2)" and
'A:v: C/)ALPHA-B‘I 101% “FR 02 MNTR-B1 {-B2)".
2 ”TH'B‘W ON 3) Hold engine speed at 2,000 rpm under no foad during the fol-
; lowing steps.
RECORD N 4)  Touch “RECORD" on CONSULT screen.
5) Check the following.
® “‘FR O2 MNTR-B1 {-B2)" in “DATA MONITOR” mode changes
Right bank _ from “RICH” to “LEAN” to “RICH” 5 times in 10 seconds.
eysle [ 1] 2] 3] 4]s]| 5 times (cycles) are counted as shown [eft:
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R R =*FR 02 MNTR-B1 (-52)”, “R|CH”
-B1 L = “FR O2 MNTR-B1 (-B2)", “LEAN" _
e “‘FR Q2 SEN-B1 (-B2)” voltage goes above 0.6V at least once.
Left bank | e “FR O2 SEN-B1 {-B2)” voltage goes below 0.3V at ieast once.
ER 02 MNTR L’LLQLLfo_L{f_L e “FR 02 SEN-B1 (-B2)” voltage never exceeds 1.0V.
B2 CAUTION: -
Discard any heated oxygen sensor which has been dropped
SEF®0Ul  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 88—
CMPS R
. *RPM ?R Maximum + Maximum vollage
1751 EE’EFNF)) ;‘-‘ Y FA N ,"‘.| should be over 0.8V
0913 2050 to o T fo £ at least one time.
09"11 2050 0.18 - EV . Co '
e Ik T S e
X ' S A A S hould be below 0.3V
gg'gg gggg g;g ‘E ". .'I "l '.' ‘-l :' '.‘ l,' H ],' 1 Zt least one time.
09" 2012 0.43 o v \ Ny
GRAPH E E Minimum
- SEF368Y

[Ecm_[o]connecton]] o f&XH
50 51 3

PRI
-
*
-

=5

1=
0

50: Right bank D O

51: Left bank =

s

3]

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 MIL goes on more than 5 times within 10 seconds in Diagnos-
%[%Ee;st Mode Il (FRONT HEATED OXYGEN SENSOR MONI-

® 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) (HIGH VOLTAGE)

Cornponent Inspection (Cont'd)

e The minimum voitage is below 0.3V at least one time. @l
e The voltage never exceeds 1.0V.
CAUTION:

BA

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. B

LG

FE

GL

MT |
AT
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Su
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

Descripfion

Description xtcniar
SYSTEM DESCRIPTION —

ECM func-

i Actuator
tion

Sensor Input Signal to ECM

Front
heated
oxygen Front heated oxygen sensor
sensor heaters

heater
control

Camshalft position sensor Engine speed

The ECM performs ON/OFF control of the front heated oxygen sensor heaters corresponding to the engine
speed.

OPERATION ]
NAECO427502
Engine speed rpm Front heated oxygen sensor heaters
Above 3,200 OFF
Below 3,200 ON
CONSULT Reference Value in Data Monitor
Mode
. . NAECO428
Specification data are reference values.
MONITOR ITEM GONDITICON SPECIFICATION
FR Q2 HTR-B1 ] Engine Speed: Idle ON
FRO2HTR-B2 |4 Engine speed: Above 3,200 rpm OFF

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

TER | wire
MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
119 [Engine is running]
i . ) imately 0.4V
éng: t PU ¢ Engine speed is below 3,200 rpm Approximately
ank) Front heated oxygen sen-
121 sor heater
(Left PUM [Engine is running] BATTERY VOLTAGE
bank) ® Engine speed is above 3,200 rpm (11 - 14V)
On Board Diagnosis Logic
NAEC0430
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO135 & The current amperage in the front heated oxygen sensor | @ Harness or connectors
0901 healer 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.)
“;ag;“‘_— the front heated oxygen sensor healer.) = 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 Confirmation Procedure

(] DTC Confirmation Procedure e
MONITOR
Y ¥r NOFAIL NOTE:
CESRPREER) - 7a0rpm If “DTC Confirmation Procedure” has been previously conducted, 4
COOLANT TEMP/S 90°C always turn ignition switch “OFF” and wait at least 5 seconds
EE 82 ggm:g; 8-8:3 before conducting the next test.
FR 02 MNTR-B1 LEAN TESTING CONDITION: EM
;E 83 m’ggfz LEgm Before performing the following procedure, confirm that bat-
FR 02 HTR-B2 ON tery voltage is between 10.5V and 16V at idle.
| == () With CONSULT LG
CORD l 1)  Turn ignition switch “ON” and select “DATA MONITOR” mode
SEFS73Y with CONSULT.
2) Start engine and run it for at least 6 seconds at idle speed. EC
@ With GST

1) Start engine and run it for at least 6 seconds at idle speed. e
2) Turn ignition switch “OFF” and wait at least § seconds.
3} Start engine and run it for at least 6 seconds at idle speed.
4) Select “MODE 3" with GST. CL
@y No Tools
1) Start engine and run it for at least 6 seconds at idle speed. R
2) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON". .
3) Egr,&)rm “Diagnostic Test Mode |l (Seif-diagnostic results)” with AT
® When using GST, “DTGC Confirmatioh Procedure” should e
be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode I} because GST cannot dis-
play MODE 7 (ist trip DTC) concerning this diagnosis. pp
Therefore, using CONSULT or ECM (Diagnostic Test Mode
I} is recommended.

SU

BR

DX
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER

Wiring Diagram
Wiring Diagram
NAECH432
RIGHT BANK
NAECO432507
IGNITION SWITCH - -R-
NITION SWiTT EC-FO2H-R-01
|
: FUSE |Reler to EL-POWER.
10A |BLOCK
W/B) m : Detectable line for DTC
I = Non-detectable fine for DTC
FRONT HEATED
OXYGEN SENSOR RH
JOINT
_E[z CONNECTOR
(R
B
B B B
F25 F20
ECM
{ECCS
CONTROL
MODULE}
Refer to last page (Foldout page).
1|zlal4]ls =" T - -
P o
11]12]13]14]15]18]17[ 18]t o20]21T22]23] 24 T T2 2|2|2|2|2I
1ot |102[103] 04| | 05| 108]r07] 10 25 [4a]4s]ae]47] [sa]5Te]
wg[wo]m [nz| [vafmslusTus 82 L’-Lrl-|-|-r|TL,-L|-L’-L|-L|-I48 9150151521691 6l691 701 71
54]5a]56]5 [s8]73]74[75]76 HS
W g1 120] 21122 23124 43 I59]50]61|52[53I I??ITBI?QI E GY .-
MECD45C
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED

OXYGEN SENSOR HEATER
Wiring Diagram (Cont’d)

LEFT BANK NAEC0432502 @H
IGNITION SWITCH EC-FO2H-L-01
ON or START A
I Vi
! FUSE Refer to FL-POWER.
10A |BLOCK
(J/B) P  Detectable line for DTC =]
L - —  Non-detectabie line for DTC =
37y
BAW
BIW _ LG
=1
FRONT HEATED
OXYGEN SENSOR LH
T &
PUW W 2
c >
r=F"
| | Gl
I |
! 1
| |
| | MY
| |
I | |
I ! JOINT
i [ 1 CONNECTOR AT
B B =
I | 1
I I I
| | 8 I
1 |
| |
i | E)
1 | 4 20
| |
| |
| i B 3 5 AX
| l
N I
tf o— -
1 1 o
i 3 F25 F20
IFert [51] ER
Q2HFL O28FL (EE%MCS
CONTROL
MODULE) )
ST
RS
Refer to last page (Foldout page).
(CID) —
Eil
23|45 —==6]|7|8]9]i0 =
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86
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BAN’K, -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.

/From heated oxygen sen,s‘gr\}k
} harness connector RH \ )

SEF987R

Front heated oxygen

-

r ———__ Sensor harness :

PN

3. Turn ignition switch “ON",
4. Check voltage between terminal 3 and ground with CON-
SULT or tester.
Voltage: Battery voltage

SEF924RB

Check the following.

# Harness connectors F23, M32

& Harness connector M1G

& 10A fuse

& Harness for open or short between front heated oxygen
sensor and fuse

P | Repair harness or connectors.

3 CHECK GROUND CIRCUIT

-

. Turn ignition switch “OFF".

. Disconnect ECM harness connector.

. Check harness continuity between terminal 1 and ECM ter-
minal 119 or 121.
Continuity should exist.

W = "&
H.S. I EcMm _ [o[connecTor]| Ts.

HSCOHNECT 11 gv 1 21 CISCONMECT

119: Right bank @

121: Left bank

W N

SEF697U
It OK, check harness for shorl to ground and short to
power.

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 “Companent Inspection”, EG-199.

— E DISCONNECT
3 T.S.
o) s e
) SEF636U
OK or NG
OK p [GOTO 3.
NG p |GOTO2Z,

OK or NG
OK p |[GOTOS.
NG P | Replace corresponding front heated
OXygen sSensor.

5 CHECK INTERMITTENT INCIDENT

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

P | INSPECTION END

EC-198
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DTC P0135 (RIGHT BANK, -B1), P0155 (LEFT BANK, -B2) FRONT HEATED
OXYGEN SENSOR HEATER |

Component Inspection

Component Inspection coss G
_ FRONT HEATED OXYGEN SENSOR HEATER
lea] . . NAECO434501
S, Check resistance between terminals 3 and 1. MA
Resistance: 2.3 - 4.3Q at 25°C (77°F)
UISCOMMEGT Check continuity between terminals 2 and 1, 3 and 2. ,
Géj‘ Continuity should not exist. Bt
if NG, replace the front heated oxygen sensor.
CAUTION: LC

[
@Eﬂ Discard any heated oxygen sensor which has been dropped
aecissa|  from a height of more than 0.5 m (19.7 in) onto a hard surface

such as a concrete floor; use a new one.

DX |
377
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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 Holdar

- . Im—— i\\'\.\\\ “‘
‘{ {{\\:{\\\“ \\\%y/////)/l_.:ﬁ; o
)
NN o
- B—— AN

Zirconia tube

SEF327R

Specification data are reference values.

Component Description oo
The rear heated oxygen sensor, after three way catalyst, monitors
the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the rear heated oxygen sensor is not used
for engine control operation.

CONSULT Reference Value in Data Monitor
Mode

NAECOT06

MONITOR ITEM CONDITION SPECIFICATION
AR 02 SEN-B1
RR 02 SEN-B2 0- 0.3V «—— Approx. 0.6 - 1.0V

e Engine: After warming up
RR O2 MNTR-B1
RR 02 MNTR-B2

Rewving engine from idle up to
2,000 rpm

LEAN «— RICH

ECM Terminals and Reference Value

NAECO167

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

TER-
MINAL
NO.

WIRE

COLOR ITEM

CONDITION DATA (DC Voltage)

56
(Right

bank; Rear heated oxygen sen-

57 30r

(Left (W

[Engine is running]
¢ Warm-up condition
& Revving engine from idle up to 2,000 rpm

bank)

0 - Approximately 1.0V

On Board Diagnosis Logic —

The rear heated oxygen sensor has a much longer switching time
between rich and lean than the front heated oxygen sensor. The
oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the minimum voltage of
sensor is sufficiently low during the various driving condition such
as fuel-cut.

ov
SEF258V
DTG No. Malfunction is detected when ... Check ltems (Possible Cause)

P0137 & The minimum voltage from the sensor is not reached to | @ Harness or connectors
0511 the specified voltage. {The sensor circuit is open or shorted.)
(Right bank) ® Rear heated oxygen sensor

® Fuel pressure
PG157 ;

e [njectors
0314 !
{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

WRA 02 sEN-B1 Po137ll []

COND1: OUT OF GOND

COND2: INCOMPLETE

COND3: INCOMPLETE
=mm=== MONITOR ======:

CMPS-APM(REF) 925rpm

THRTL POS SEN 046

B/FUEL SCHOL 1.5ms

WRR 02 sEN-82 Po157l ]
GOND1: OUT GF COND
CONDE2: INGOMPLETE
COND3: INCOMPLETE

====== MONITOI

CMPS.RPMREF)
THRTL POS SEN
B/FUEL SCHDL

925rpm
046Y
15ms

SEF374V

WRR 02 5EN-B1 Po13TH [ PR o2 SEN-E2 Fo157 [
fre Yoil TESTING] conot:IERE
COND2: INCOMPLETE COND2: INCOMPLETE.
LOND3; INCOMPLETE COND3: INCOMPLETE
====== MONITOR ======: MONITOR ======
CMPS-RPM(REF) 1675rem CMPS-RPMIREF) 1975rpm
THATL POS SEN 1,10V THRTL POS SEN 110V
B:FUEL SCHOL 44ms B/FUEL SCHDL 4.4ms
SEF375V

WRR 02 SeN-B1 PO13TIR [
GOND1: GOMPLETED
CONDZ: INCOMPLETE
COMD3: INCOMPLETE

====== MONITOR ======:

WAR 02 SEn-e2 Po1s7l [
COND1: GOMPLETED
COND2: INGOMPLETE
CONG3: INCOMPLETE
MOMITOR ======

CMPS-RPM(REF) 1875rpm
THHRTL FOS SEN 1.10¥
B/FUEL SCHOL 44ms

CMPS.RPM(REF}
THRTL POS SEN
BFUEL SCHOL

SEF374V|

WRR o2 sEns1 Pmazill [ WrR oz senBz P15l [
COND1: COMPLETED COND1: COMPLETED
CONDZ: COMPLETED CONDZ: COMPLETED
COND3: INCOMPLETE COND3: INCOMPLETE

MONITOR MONITOR ==z===
CMPS-REM{RER) 1050pm || CMPSRPMRER) 1050rpem
THRTL POS SEN 051V THRTL POS SEN 051V
B/FUEL SCHDL 1.0ms B/FUEL SCHOL 1oms
SEF377V|

BrR oz sEne1 Poia7ll [
COND1: COMPLETED
CONDZ: COMPLETED
CONDE: COMPLETED

WRR 02 5EN-B2 Fo157 I ]
COND1: COMPLETED
GONDZ: COMPLETED
GOND3: COMPLETED

MONITOR MONITOR ======
CMP&-RPM(REF) 7601pm CMPS-RPMIRER) 7EOmpm
THRTL POS SEN 6.51v THRTL POS SEN Qa.51y
B/FUEL SCHDL 0.9ms B/FUEL SCHOL 0.9ms

SEF378V

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

NAECGA35

MA

Bl

LG

e “COMPLETED” will appear on CONSULT screen when all =g
tests “COND1”, “COND2” and “COND3" are completed.

With CONSULT

Procedure for COND1 GL

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

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

3) Turn ignition switch “ON” and select “RR 02 SEN-B1 (-82)
P0137 (PO157)” of “REAR 02 SENSOR” in “DTC WORK SUP-
PORT” mode with CONSULT. AT

4) Touch “START".

5) Start engine and let it idle for at least 30 seconds. TE

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 “Progcedure for COND 3. B
If “COMPLETED” does not appear on CONSULT screen, go to
the following step.

7} When the following conditions are met, “TESTING” will be dis- A}
played at “COND1” on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to “COM-
PLETED” {It will take approximately 60 seconds.) SU

CMPS-RPM (REF):
1,300 - 2,800 rpm {(A/T models) an
1,500 - 3,100 rpm (M/T models) 8
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL.: S
1.7 - 6.4 ms {(A/T models)
1.4 - 5.4 ms (M/T models) A
Selector lever: Suitable position S

NOTE:

¢ |f “TESTING” is not displayed after 5 minutes, retry from gy
step 2 in “Procedure for COND 1”.

e If “COMPLETED” already appears at “COND2” on CON-
SULT screen before “Procedure for COND2” is conducted, HA
it is unnecessary to conduct “Procedure for COND2”,

Procedure for COND2 e

1)  While driving, release accelerator pedal completely with “OD”
OFF (A/T models only} from the above condition (step 7) until
“INCOMPLETE” at “COND2” on CONSULT screen has turned L
to “COMPLETED". (It will take approximately 4 seconds.)

NOTE: 1

If “TESTING” is not displayed after 5 minutes, retry from step [OX

2 in “Procedure for COND1”, 379 !

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)

HWRR 02 SEnET o137 [ HRr o2 sEn-s2 Po1s7H [

COMPLETED COMPLETED

SELF-DIAG RESULTS SELF-DIAG RESULTS

SEFS53U
convecr
A€ D E
ECM__[oconnectoa]| f&\_H
56 57 s

2, 4
1" / ;;5
o+ s
56: Right bank
57 Left bank

® o

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 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 e
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.

3 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 Diagrarm

Wiring Diagram weeog G
RIGHT BANK NaEcoriase
IGNITION SWITGH EC-RRO2RH-01 WA

ON or START
|
1
FUSE Refer to EL-POWER. =
10a |BLOCK =V
(W/B) s : Datectable line for DTC
i memwew : Non-detectable line for DTC
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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 NAECOTO502
IGNITION SWITCH EC-RR02 LH-01
QN or START
|
! FUSE |Referto EL-POWER.
g 108 BLOCK
e ; Dateciable ling for DTC
1 - —  Non-detectable line for DTC
e |
B/W
B/W
Ieml
REAR HEATED
OXYGEN SENSOR LH
1 2 O R
FU/R w B
! ———
!
|
|
A I
|
|
| JC%III.\\IEECTOFI
[ _Eg
| =
! 2
1 (L2
| B
1
l
1
|
w ®
F23 :
I B B B
N |
. H
PU/R w T = FE_U
Gzl 5 £
O2HRL  O2SRL EGM
ECCS
ONTROL
MODULE)
F24

Refer to last page (Foldout page).
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DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

Diagnostic Procedure

Diagnostic Procedure
NAECO111

1 RETIGHTEN GROUND SCREWS

2 CLEAR THE SELF-LEARNING DATA

1. Turn ignition switch "OFF".
2. Loosen and retighten engine ground screws.

Engine ground == ©

SEF0315

» |GOTOZ2

{) 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 cosfficient by touching
“CLEAR".

BactiveTeEsTE [
SELF-LEARN B1:100%
CONTROL B2 :100%

========== MONITOR ===z=zzzzz:

CMPSsRPM(REF) 750rpm
COOLAN TEMP/S 33°C
FR 02 SEN-B1 0.90V
FR Q2 SEN-B2 0.90V
A/F ALPHA-B1 100%
A/F ALPHA-B2 EJ]] 100%

[ CLEAR ]

SEF921U

4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171 or P0174 detected?
Is it difficult to start engine?

Without CONSULT

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

ture.

. Turn ignition switch “OFF”.

. Disconnect mass air flow sensor harness connector, and

restart and run engine for at least & seconds at idle speed.

. Stop engine and reconnect mass air flow sensor harness

connector.

5. Make sure DTC No. 0102 is displayed in Diagnostic Test
Mode |1,

6. Erase the diagnostic test mode |l (Self-diagnostic results)
memory. Make sure DTC No. 0505 is displayed in Diagnos-
tic Test Mode II.

7. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC 0115 or 0210 detected?
Is it difficult to start engine?

L]

i~

Yes or No

Yes p | Go to Trouble Diagnosis for “DTC
P0O171, 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)

Diagnastic Procedure (Cont'd)

3 CHECK INPUT SIGNAL CIRCUIT

4 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect corresponding rear heated oxygen sensor har-
ness connector and ECM harness connector.

Rear heated oxygen sensor

harness connector RH B
(Cf\ AN, R ““

SEF992RB
3. Check harness continuity between ECM terminal 56 or 57
and sensor 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.

1. Check harness continuity between terminal 3 and engine

ground.

Continuity should exist.

&

)

- SEFB99U
It OK, check harness 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 harmness or con-
nectors.

5 CHECK COMPONENT

(Rear heated oxygen sensor)
Refer to “Component lnspection”, EC-207.

CK or NG
OK » [GOTOSE.
NG » | Replace correspending rear front

heated sensor.

6 CHECK SHIELD CIRCUIT

1. Remove joint connector.

2. Check the following.

& Continuity between joint connector terminal and ground

s Joint connector

(Refer io "HARNESS LAYOUT" in EL section.)
Continuity should exist.

if OK, check harness

for short to ground and short to

power. Then reconnect joint connector.

& = L
Y [ _ecm |o[connecTon]| TS.
DISCONNECT 56157 DISCONNECT
56: Right bank @
57: Left bank SEF698U
If OK, check harness for short to ground and shorl to
power.
OK or NG
CK p |GOTO4.
NG P | Repair open circuit or short to ground

or short to power in harness or con-
nectors.

OK or NG
OK p [GOTO7Z.
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.

[ 4

INSPECTION END

EC-206




DTC P0137 (RIGHT BANK, -B1), P0157 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE MONITORING)

Component Inspection

HE
B\

‘u'u,.d
1;\ ;:5
"

[o] comnecTor]|

/)

ECM

i

R

SEF923U

ol A

3
2

LI
N ;5
6

|j ECM__|O[CONNECTOR]|

/)

C H

o+

A

SEF9240)

Component Inspection
REAR HEATED OXYGEN SENSOR

(@) With CONSULT

1} Start engine and warm it up to normal operating temperature.
2) Select "FUEL INJECTION” in “ACTIVE TEST" mode, and
select “RR O2 SEN-B1 (-B2)” as the monitor item with CON-
SULT.

Check “RR 02 SEN-B1 (-B2)" at idle speed when adjusting

“FUEL INJECTION” to +25%. :
“RR 02 SEN-B1 (-B2)” should be above 0.48V 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%.

$ 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.
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

this procedure.

If the voltage is above 0.48V at step 3, step 4 is not nec-
essary.

Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH)
in 3rd gear position.

The voltage should be below 0.43V at least once during
this procedure.

NAECO436

NAEGO4365071

3)

3)

4)

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

(Reference data)

The voltage should be above
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-207
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DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Component Description

Heater pad

/Holder
= \ ‘.

ARG

T e ey
=5 L

Zirconia tube

SEF327R

Specification data are reference values.

Component Description wweonen

The rear heated oxygen sensor, after three way catalyst, monitors
the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the rear heated oxygen sensor is not used
for engine control operation.

CONSULT Reference Value in Data Monitor
Mode

NAECO438

MONITOR ITEM CONDITION SPECIFICATION
RR 02 SEN-B1
RR G2 SEN-B2 G- 0.3V «— Approx. 0.6 - 1.0V

¢ Engine: After warming up
RR 02 MNTR-B1
RR 02 MNTR-B2

Revving engine from idle up to
2,000 rpm

LEAN «—— RICH

Specification data are reference values and are measured between each terminal and 32 (ECCS g.jrounNE‘iE)C:{M

ECM Terminals and Reference Value

ki)

TER | wire
MINAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
56
(Right |Lw
bank} | [Engine is running]
SR:rar heated oxygen sen * Warm-up condition 0 - Approximately 1.0V
57 ® Revving engine from idie up to 2,000 rpm
fLeft |W
bank)
On Board Diagnosis Logic
. . NAECD440
The rear heated oxygen sensor has a much longer switching time
NG between rich and lean than the front heated oxygen sensor. The
oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the malfunctions of rear heated
————————————————————————— oxygen sensor, ECM monitors whether the maximum voltage of the
sensor is sufficiently high during the various driving condition such
as fuel-cut.
ov
SEF258V
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0138 ® The maximum voltage from the sensor is not reached to | e Harness or connectors
0510 the specified voltage. {The sensor circuit is open or shorted.)
(Right bank}) # Rear heated oxygen sensor
® Fuel pressure
5591158 e [njectors
® Intake air leaks

{Left bank)

EC-208



DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT._BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

DTC Confirmation Procedure

B RR 02 SEN-B1 Potas ll [
GONIY: OUT OF GGND
COND2: INCOMPLETE
COND3: INCOMPLETE

_______ MONITOR ======
CMPS-RPM(REF)
THATL ROS SEN
B/FUEL SGHOL

W rroz senezroiss Bl ]

COND1: QUT OF COND

COND2: INGOMPLETE

CONDZ: INCOMPLETE
====== MONITOR ======

CMPS-REM{REF)

THRTL POS SEN

B/FUEL SCHDL

SEF378V

B RR Oz SEN-B1 Po13s ll [
AR rESTING)
COND2: INCOMPLETE
CONDS: INCOMPLETE
MONITOR m===z=:

M ~roz senezroiss il [
e Tu TESTING
GOND2; INCOMPL ETE
CONDR: INCOMPLETE
——————— MONITOR

CMPS-RPM(REF) 1975rpm
THRTL POS SEN 140v
B:FUEL SCHUL 4.4ms

CMPS-RPM{REF)
THRTL POS SEN
B/FUEL SCHDL

F975rpm
110y
4.4ms

SEF380V

B RA 0z 5EN-B1 Por3s Il [
COND1: COMPLETED
COND2: INCOMPLETE
CONDB: INCOMPLETE

W rr o2 sen-Bz Po1se 8l [
CONDI: COMPLETED
COND2; INGOMPL ETE
COND3: INCOMPLETE

MONITOR ======:
CHMPS-REM(REF)
THRTL POS SEN 140
BFUEL SCHDOL

MOMNITOR ==
1975pm
1.10v
4.dms

CMPS-RPMIREF)
THRTL FOS SEN
BFUEL SCHOL

SEF381V

# RRO2sEN-B1 Po133 B [
CONDY: COMPLETED
CONDZ COMPLETED
COND3: INCOMPLETE

B rroz sen-B2 Fo158 Il [
COND1: COMPLETED
CONDZ. COMPLETED
COND3: INCOMPLETE

MONITOR

MONITOR =

CMPS-RPM(REF}
THRTL FOS SEN
B/FUEL SCHDOL

1050rpm
051y
1.0ms

CMPS-RPM(REF} 1050rpm
THRTL POS SEM 051V
B/FUEL SCHDL 1.0ms

SEF382V

M rrOz SENB1Fo13e B[]

COMPLETED

W Rroz senez rorse Bl ]

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF553U

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 “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 17,

NAECT44T

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)
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 (A/T models}
1,500 - 3,100 rpm (M/T models)
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL:
1.7 ms - 6.4 ms (A/T models)
1.4 ms - 5.4 ms (M/T models)
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” aiready 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 acceleralor pedal completely with “OD"
OFF from the above condition {step 7) until INCOMPLETE” at

AT

TF

Po

ST

RS

BT

[FA

§C

“COND2"” on CONSULT screen is turned to “COMPLETED”. (It EL
will take approximately 4 seconds.) '
NOTE:
e If “TESTING” is not displayed after 5 minutes, retry from [
step 2 in “Procedure for COND1”. 287

EC-209



DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

DTC Confirmation Procedure (Cont'd)

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”.

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".
It “NG” is displayed, refer to “Diagnostic Procedure”, EC-213.

Overall Function Check

NAECG442

. , Use this procedure to check the overall function of the rear heated
_ oxygen sensar circuit. During this check, a 1st trip DTC might not
IL_ecu o oommemo‘ll AR be confirmed.
% 57 © 5 " | ® Without CONSULT

20 / 1} Start engine and warm it up to normal operating temperature.
i ;5 2) Set voltmeter probes between ECM terminal 56 (right bank

0* 5 B . .
56: Right bank ssgjﬁ(rj signal} or 57 (left bank sensor signal} and engine
D A 57: Left bank 9 )
= 3) Check the voltage when racing up to 4,000 rpm under no load
SEF922U at least 10 times.

(depress and release accelerator pedal as soon as possible)
The voltage should be above 0.48V 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 above 0.48V at least once during

this procedure.

388
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DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Wiring Diagram

Wiring Diagram oo
RIGHT BANK NAECDA43S0T
IGNITION SWITCH EC-RRO2RH-01 MA

ON or START

1
L
FUSE Refer to EL-POWER.
K &

10A |BLOC
We I : Detectable line for DTC
s Non-detectable line for BTC

B/W

LG

BEAR HEATED
OXYGEN SENSOR RH

o

JH2—

PUG

{
\| EE
B

CL

(T
(W

.__...__....____._..._______...____./

al
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DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Wiring Diagram (Cont'd)

LEFT BANK
NAECO443502
IGNITION SWITCH - -
ON or START EC RROZLH 01
I
: FUSE |Referto EL-POWER.
10A | BLOCK
(/B) I : Detectable line for DTC
1 ) — Non-detectable line for DTC
[374]
o I
BAW
[l
REAR HEATED
OXYGEN SENSOR tH
o =
PU/R W B
| _—
|
|
|
+ I
|
I
) JOINT
I _Ez CONNECTOR
!
! 2
I L._I
| B
|
I
!
|
W @
: I_.I
F23 | I
I BE B8 B
i . |
3 b
PUR W = =
I—l—I F25 FZ0
123 [57]
OPHRL  O2SAL ECM
(ECCS
CONTROL
MODULE)

Refer to last page (Foldout page}.
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DTC P0138 (RIGHT BANK, -B1), P0158 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NAECD444

1 RETIGHTEN GROUND SCREWS

2 CLEAR THE SELF-LEARNING DATA

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws.

Engine ground ==&,

.

"il i

SEF0318

» |GOTO2

() with CONSULT

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

2. Select “SELF-LEARNING CONT" in “ACTIVE TEST” mode
with CONSULT.

3. Clear the self-learning control coefficient by touching
*CLEAR".

WAcTIVETESTE [
SELF-LEARN B1: 100%
CONTROL B2 : 100%

zzz=z=====z MONITOR =z=====z==:
CMPS=RPM(REF) 750rpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 0.90V
FR 02 SEN-B2 0.90V
AFALPHABT 100%
AF ALPHA-B2 [ 100%
[ CLEAR

SEF921U

4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0172 or PO175 detected?
Is it difficult to start engine?

(¢ without CONSULT

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

ture.

. Turn igrition switch “OFF™.

3. Disconnect mass air flow sensor harness connector, and
restart and run engine for at least 5 seconds at idle speed.

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

5. Make sure DTC No. 0102 is displayed in Diagnostic Test
Mode 11,

6. Erase the diagnostic test mode [l (Self-diagnostic results)
memory. Make sure DTC No. 0505 is displayed in Diaghos-
tic Test Mode 1.

7. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC 0114 or 0209 detectad?
Is it difficult to start engine?

[h*]

Yes or No

Yes p» | Go to Trouble Diagnosis for “DTC
PO172, PO175", EC-244.

No p GOTO3.

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 connector.

f 4
‘-‘\
o @l -
N
Rear heated oxygen sensory R~
harness connector RH’ a

N2
oy | \
r R
NS

SEF920R

SEF992RB
3. Check harness continuity between ECM terminal 56 or 57
and sensor 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.

’@ — E
A [_ecv__lofcomnecton]| @ A

DISCONNECT 55:-57 DISCONNECT

56: Right bank
57: Left bank

1. Check harness continuity between terminal 3 and engine
ground.
Continuity should exist.

] = 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 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.

OK or NG
OK p |GOTOG.
NG P | Replace corresponding rear front
heated sensor.

6 CHECK SHIELD CIRCUIT

1. Remove joint connector.
2. Check the iollowing.
¢ 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.

SEF698U
If OK, check harness for short to ground and short to
power.
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.

OK or NG
oK » (GOTO7Y.
NG p | Repair open circuit or short to ground
or short to power in hamess 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 eoors G
hd & O : REAR HEATED OXYGEN SENSOR
,_e @@ With CONSULT A
[[EcmJo[connecTorl] c fé\H 1) Start engine and warm it up to normal operating temperature.

&6

2) Select “FUEL INJECTION" in “ACTIVE TEST" mode, and
select “RR 02 SEN-B1 (-B2)” as the monitor item with CON- [E}Y

B
AN B SULT.
o* 5

3

3) Check “RR O2 SEN-B1 (-B2)” at idle speed when adjusting
’ ! “FUEL INJECTION” to +25%. LG
= “RR 02 SEN-B1 (-B2)” should be above 0.48V at least once
SEF923U 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%.

éj{] ® Without CONSULT | &

f(s\ 1) Start engine and warm it up to normal operating temperature.
H 2) Set voltmeter probes between ECM terminal 56 (right bank

[ Ecm_ Jo]connecor]|

57 C - . -
agr e sensor signal) or 57 (left bank sensor signal) and engine GL
,\ 25 ground.
o s 3) Check the voltage when racing up to 4,000 rpm under no load
, ' at least 10 times. T
B (depress and release accelerator pedal as soon as possible)
= SEF924Ll The voltage should be above .48V at least once during AT

this procedure.

If the voltage is above 0.48V at step 3, step 4 is not nec-

essary. TE
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. ER

The voltage should be below 0.43V at least once during

this procedure.

> (Reference data) AX
i
o
>
PO . SU
_' ' The voltage should be above
o« _| .48V at least ona time,
3 BR
The voitage shouid be below
.......................... - e " e e e e 0.43V at least one time, &r
O e mEEmme-
A 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-215



394

DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Component Description

Heater pad

/Holder

" - & N
‘g. k\\“““ ?7\?}}}}}/! ;” \\‘\. L :‘\.

ML llr sty Fiasirs

Zirconia tube

SEF327R

Specification data are reference values.

Component Description o

The rear heated oxygen senscr, after three way catalyst, monitors
the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the rear heated oxygen sensor is not used
for engine control operation.

CONSULT Reference Value in Data Monitor
Mode

NAECO447

MONITOR ITEM CONDITION SPECIFICATION
RR 02 SEN-B1
RR 02 SEN-B2 0- 0.3V «— Approx. 0.6 - 1.0V

& Engine: After warming up
RR 02 MNTR-B1
RR 02 MNTR-82

Rewving engine from idle up to
2,000 rpm

LEAN ¢— RICH

ECM Termin'als and Reference Value

NAECH48

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

TER- 1 wiRE
MINAL ITEM CONDITION DATA (DG Voltage)
NO. | COLOR
56
(Right | L/w
bank) Rear heated oxygen sen- |[Engine is running] 0 - Approximately 1.0V
57 sor ® Revving engine from idle up to 2,000 rpm - APP y -
(Left |W
bank)
On Board Diagnosis Logic
. . NAECowdg
_ 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}
PO139 & |t takes more time for the sensor to respond between e Harness or connectors
0707 rich and lean than the specified time. (The sensor circuit is open or shorted.)
(Right bank) # Rear heated oxygen sensor
e Fuel pressure
OP%BSQ e [njectors
(Left bank) ® Intake air leaks

EC-216



DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

DTC Confirmation Procedure

W RA 0z SEN-B1 Poise ll []
COND1: OUT OF COND
CONDZ: INCOMPLETE
COND3: INCOMPLETE

======' MONITOI

CMPS-RPM(REF)
THRTL POS SEN
BFUEL SCHDL

9251pm
aA46Y
1.5ms

W rRo25en-B2 Po1so Ml [
GOND1: QUT OF COND
CONDz2: INCOMPLETE
GOND3: INCOMPLETE
MONITOR ======

CMPS-RPM(REF) 925rpm
THRTL POS SEN 046V
B/FUEL SCHOL 15ms

SEF383V

B RR 02 SEN-B1 Po13a ll []
e {38 TESTING]
CONDE: INCOMPLETE
COND3: INCOMPLETE

MONITOR

M Rrrozsensz2ro1ss Bl []
[oteltIal TESTING]
CONDz2: INCOMPLETE
COND3: INCOMPLETE

= MONITOR

CMPS.RPM(REF}
THRTL POS S8EN
BYFUEL SCHOL

1875rpm
1.16¥
A dms

CMPS RPMREF)
THRTL FOS SEN
B/FUEL SCHOL

1875rpm
1.10v
4.dms

SEF384V

B RRO2 sEN-B1 Po13a Bl [
COND1. COMPLETED
COND2: INCOMPLETE
CONDS: INCOMPLETE

MONITOR

CMPS-APM(REF)
THATL PO3 SEN
B/FUEL SCHDL

1975rpm
1,10
4 4ms

B rRO2 sENB2 o150l [
CONDT: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

CMPS-RPM(REF)
THATL POS SEN
B/FUEL SCHOL

197 Sipm
1.10V
4 4ms

SEF385Y

W 2R 02 SEN-B1 Po13¢ Il D
COND1: COMPLETED
CONDZ: COMPLETED
CONDZ: INGOMPLETE

W rro2 sen-B2P015a il [
CONDI: COMPLETED
COND2: COMPLETED
COND3: INGOMPLETE

======! MONITOR MONITOR
GMPS-REMREF) 1050rpm CMPS-APM{REF) 1050rpm
THRTL PGS BEN 0.51Y THRTL FOS SEN .51
B/FUEL SCHDE 1.0ms B/FUEL SCHOL 1.0ms
SEF386Y

B AR o2 sena1 Po1zoll [

COMPLETED

B AR o2 SEN-B2 Po159 Bl [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEFS65U

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“DIAGNOSTIC TROQUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF" and wait at least 5 seconds befare 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 02 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 (A/T models)
1,500 - 3,100 rpm (M/T models)
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL:
1.7 - 6.4 ms (A/T models)
1.4 - 5.4 ms (M/T models)
Selector lever: Suitable position

NOTE:

e If “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND1".

¢ 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 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”.

EC-217
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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)

[_Ecm__oloowector] 74N,
56 &7
3
2;"‘“":"
i / Z’;5
o+ s
56: Right bank
D 87: Leit bank

SEF922U

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”,

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".
If “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 signai) 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 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 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 &l
NAECO452
RIGHT BANK
MNAECO452801
IGNITION SWITGH - - IMIA,
TON ST EC-RRO2RH-01
I
— FUSE |Referio EL-POWER.
% 108 (BLOCK EM
. : Detectable line for DTC
I e - Non-detectable line for DTC
B Le
B/W I
B/W
m
REAR HEATED
OXYGEN SENSOR RH
(F) ce
1 R 3 [ X
PU/G LW 8
1 L. el
~X___B_A
1 I
1 I
n i W
| |
4 I I
| | AT
: : JC%IIQII-IN-ECTOFI
2
: : _’:: _
I i JL2]
| | H
I |
I I
! | I PR
I [ ®
AN I I
| | I H AX
I |
o 2 ! ! 2 :
N I SU
PU/G Lw T - "'!-’ =
B BR
22 [56]
D2HRA _ OZSRR ECM
ECCS
ONTROL ST
MODULE)
RS
Refer to last page (Foldout page).
-
1]2]3]4]5 6l7]slgli0 ARG 7]
HE R EEELDRER 222324 ENAOEAE QIQIEMEI A
SC
1102 [1a 04| [os]rce [0z Tioe 2 24] 25
e[ v fuz] [nalna]us ke 27]28 N
urfs|nefwae] [rar]izzies 1]24 42 ia B
3830} aol41] |
[
MECO50C
397

EC-219



DTC P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Wiring Diagram {Cont'd)

LEFT BANK
NAECO452502
IGNITION SWITCH - -
ON or START EC RR02LH 01
| |
! FUSE  |Refarlo EL-POWER.
10A |BLOCK
(J/B) S : Dctectable line for DTC
T — - Non-detectable line for DTS
]|3?U|| I
B/W
BW
|] 4 |
REAR HEATED
OXYGEN SENSOR LH
(I Ny
PU/R W B
- - "
f--__ Lk~
| |
| |
| |
I |
‘ | |
| [
| I
i | JOINT
| | _| ) CONNECTCR
I [
| i 2
I I 1Lz
I | B
f |
| |
| |
{ I
B/W 1 I o
I | I H
53 : }
I " B B B
| | l
S I H
PU/R w = =
il F20
123 [57]
Q2HAL  ©Q2SAL ECM
ECCS
ONTROL
MODULE)
Refer to last page (Foldout page).
112]3]4]5 s[7[8][3]i0 -a =
a2
11{12]13}14]15]16]17)18]19} 2024
l17]18] z2leafed] S5 el oy LT [o 2 2 2] 2] 2]
101102 | 103 ] 104] [ 105] 106 [ 107 [ 108
wafno || nz| [n3fnefns|ue
nz|ugfnefi20] |1etf1ee|ros iz
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DTG P0139 (RIGHT BANK, -B1), P0159 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (RESPONSE MONITORING)

Diagnostic Procedure

Diagnostic Procedure - I

1

RETIGHTEN GROUND SCREWS

2 CHECK INPUT SIGNAL CIRCUIT

1. Furn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

Engine ground === &

d nyl rell

SEF031S

» |GOTO2

1. Disconnect corresponding rear heated oxygen sensor har-
ness conneactor and ECM harness connector.

RN,

Rear heated oxygen sensory A—r

arness connactor U r;-
C% s 3 %ﬁ/ T)'
et NN
TR
\\\ o l—“\ N

SEF920R

SEF992RB
2. GCheck 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 terminal 2} and ground.
Continuity shouid not exist.

!l EcM __|o[connecToR]) @

DASCOMNEGT 56,57 DBISCONNECT
56. Right bank
57. Left bank SEF598U

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

OK or NG
QK b GO TO 3.
NG P | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

EC-221
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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

5 CHECK SHIELD CIRCUIT

ground.
Continuity should exist.

@& L)

Check harness continuity between terminal 3 and engine

1. Remove joint connector.
2. Check the following.
e Continuity between joint connector terminal and ground
® Jjoint connector
(Refer to “HARNESS LAYCUT" in EL section.)
Continuity should exist.
If OK, check harness icr short to ground and short to
power. Then reconnect joint connector.

CK or NG

OK » |GOTOS.

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

NG >

6 CHECK INTERMITTENT INCIDENT

nectors,

- SEFB%9U
It OK, check harness for short to graund and short to power.
OK or NG
OK » |GOTO4.
NG P | Repair open circuit or short to ground

ar short to power in harness or con-

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

p | INSPECTION END

4 CHECK COMPONENT

(Rear heated oxygen sensor)
Refer to “Component Inspection”, EC-222,

OK or NG
OK » |GOTOS.
NG p- | Replace corresponding rear heated
OXygen Sensor.

AE

([_Ecmlo[connecTor]| N
3

56
ew —

Cc

2 4

1-\ ';ES

L 5
0 6

SEF923U

BN,

2

2 "“"'c?
1:.\ E’;S
6

[[_Fcm  lofconnecTor]|

57
[!
D o

o+

SEF924U

Component Inspection
REAR HEATED OXYGEN SENSOR

MNAECG454

NAFCO454501

(@ With CONSULT

1)
2}

3)

Start engine and warm it up to normal operating temperature.
Select “FUEL INJECTION” in “ACTIVE TEST” mode, and
select “RR 02 SEN-B1 {-B2)" as the monitor item with CON-
SULT.

Check “RR Q2 SEN-B1 (-B2)” at idie 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 beiow 0.43V at least once
when the “FUEL INJECTION” is -25%.

® 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 load

at ieast 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.

4) Keep vehicle at idiing 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.

o ot e e

{Refargnce data)

---------------- .
y The voitage should be above
0.48V at least one time.

The voltage should be below
0.43V at least one time.

...........................
----------

SEFS89R

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.

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

Zirconia tube

SEF327R

Specification data are reference values.

Component Description oo
The rear heated oxygen sensor, after three way catalyst, monitors
the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the rear heated oxygen sensor is not used
for engine control operation.

CONSULT Reference Value in Data Monitor
Mode

MNAECO458

MONITOR ITEM CONDITION SPECIFICATION
RR 02 SEN-B1
RR 02 SEN-B2 0 - 0.3V «— Approx. 0.6 - 1.0V

e Engine: After warming up
RR O2 MNTR-B1
RR 02 MNTR-B2

Revving engine from idie up to
2,000 rpm

LEAN «— RICH

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

ECM Terminals and Reference Value

NAECO457

TER- | wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLGR
NO.
56
(Right |L/wW
bank) _ | [Engine is running]
Herar heated oxygen sen & Warm-up condition 0 - Approximately 1.0V
57 s ® Rewving engine from idle up to 2,000 rpm
Left |w
bank}
On Board Diagnosis Logic
NAEC458
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
Vmmmmmmme oo oo longer switching time. To judge the malfunctions of rear heated .
oxygen sensor, ECM monitors whether the voltage is unusually
v high during the various driving condition such as fuel-cut.
ov
SEF305U
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO140 & An excessively high voltage from the sensor is sent to e Harness or conneclors
0512 ECM. {The sensor circuit is open or shorted.)
(Right bank) & Rear heated oxygen sensor
PO160
0315
{Left bank)

402
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DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

DTC Confirmation Procedure

#¢ MONITOR ¢ NOFaL []
CMPS-RPM(REF)  2040rprm
COOLAN TEMP/S 82°C
VHCL SPEED SE 76kevh
B/FUEL SCHDL 2 5ms

l RECORD

SEF387V

CONNEST
A€ D@
[_Ecw__[ofcomector] . AN,
58 57
a
2‘\.""::1-
1: / Fr5
o g
56: Right bank
KD &M 57: Lett bank

SEF922U

DTC Confirmation Procedure

NOTE:
If “DTC Confirmation Pracedure” 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) Meet the following conditions once.
CMPS-RPM (REF):
1,300 - 2,800 rpm (A/T models)
1,500 - 3,100 rpm (M/T models)
VHCL SPEED SE: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL:
1.7 - 6.4 ms (A/T models)
1.4 - 5.4 ms (M/T models)
COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
Selector lever: Suitable position
3} Stop vehicle with engine running.

NAECO459

Overall Function Check o
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 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

NAECO461

RIGHT BANK NAECO4G1801
IGNITION SWITCH EC-RRO2RH-01
ON or START
|
1 FUSE |Referto EL-POWER.
10A |BLOCK
% LJ/B) mmm : Detectable line for DTC
1 s - Non-detectable line for DTC
l|3?UI| I
B/W
BW
|| 4 ||
REAR HEATED
OXYGEN SENSOR RH
0 = G
PU/G Lw B
' B e
~x___N-A
| |
| |
| |
1 |
4 ! .
I 1
' I JOINT
| 1 _||Z CONNECTOR
1 t
! |
2
I I 12}
[ I H
I ! 4
| |
| |
I |
BAW f 1 @
I_'_I | I
) I I
B/W | i B B B
N . I i
< o— .I
PU/G LW = =
Fos F20
[l [56]
O2HRR _ 02SAA ECM
ECCS
&ONTROL
MODULE)
Refer to last page (Foldout page}.
— s
1]2]3]4][5 A EEE A2NED
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DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Wiring Diagram (Cont’d)

LEFT BANK

NAEC0461502
IGNITION SWITCH EC-RR02LH-O1
ON or START
| |
] FUSE |Refer to EL-POWER.
10A | BLOCK
(/B) M : Detectable line for DTC
) e : Non-detectable line for DTG
|37Ul I
B/W
B/W
|| 4 ||
REAR HEATED
OXYGEN SENSOR LH
[ Ny |
PUR W B
<
! —_———
I
i
|
A [
|
1
JOINT
: [ 7] CONNECTOR
| =]
I 2
. [ER|
I B
|
1
|
I
B/W 1 .
e @ .
|
BW t 8 B B
' i
I . ®
PU/R w = =
,_l_| F25
123 [s7]l
O2HRL  O2SRL ECM
{ECCS
GONTROL
MODULE)
Refer to last page (Foldout page).
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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 P

1 RETIGHTEN GROUND SCREWS 2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect corresponding rear heated oxygen sensor har-
ness connector and ECM harness connector.

1. Turn ignition switch “OFF”,
2. Loosen and retighten engine ground screws.

Engine ground == O

SEF0315

p» |GOTOZ.

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.
Continuity should not exist.

[ Ecm HCDNNECTORJI ®|2:

DISCONNECT 56157 THSCONNECT

G L)

[Q]

56: Right bank
57: Leift bank SEFE98U
If OK, check harness for shert 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.

406
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DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Diagnostic Procedure (Cont'd)

3 CHECK GROUND CiRCUIT

5 CHECK COMPONENT

Check harness continuity between terminal 3 and engine

ground.
Continuity should exist.

[ 1 DISCDONNECT
AT [
3l4/ | MK

@& L)

{Rear heated oxygen sensor)
Refer to “Component Inspection”, EC-229.

OK or NG
OK > |GOTOSG.
NG P | Replace corresponding rear heaied
DXYQen 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 LAYOQUT" in EL section.)

Continuity should exist. _
If OK, check harness for short to ground and short to

- SEF693U
If OK, check harness for short to ground and short to power.
OK or NG
OK - (GO TO 4.
NG P | Repair open circuit or short to ground

nectors.

or short to power in harness or con-

power. Then recennect joint connector.

4 CHECK CONNECTORS FOR WATER

OK or NG
OK » [GOTO7.
NG P | Repair open circuit or short to ground

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
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT”, EC-107.

CK or NG
OK » |GOTOS.
NG P | Repair or replace harness or connec-
tors.

» [ INSPECTION END

' C—ffé)\H

Y
2.0 el

10;;\ I3

6

O CONNECTOR]|

56
|l
D

SEF3230
[[_ecv_ [olcommecron] f(g\_H
57 3
gortend

\ %

uly]

SEF924L)

Component Inspection
REAR HEATED OXYGEN SENSOR

MAECO463

NAECO463501

® With CONSULT

1)
2)

3)

Start engine and warm it up to nermal operating temperature.
Select “FUEL INJECTION” in “ACTIVE TEST" mode, and
select “RR O2 SEN-B1 (-B2)” as the monitor item with CON-
SULT.

Check “RR O2 SEN-B1 (-B2)” at idle speed when adjusting
“FUEL INJECTION” to 325%.

“RR 02 SEN-B1 (-B2)” should be above 0.48V at least once
when the “FUEL INJECTION” is +25%.

“RRA 02 SEN-B1 (-B2)” should be befow 0.43V at least once
when the “FUEL INJECTION” is -25%.

® 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 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)

MIA

ER

LC

FE

CL

T

AT

[

PD

g
=]

1oX

The voltage should be above 0.48V at least once during407
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DTC P0140 (RIGHT BANK, -B1), P0160 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Component Inspection {Cont’d)

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.

{Reference data)

" "‘ The voltage should be above
0.48V at least one time.

’ * The voltage should be below
........................... : ‘.__--_________________________ 0.43V at least one time.
o - — - =
- 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.

408
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Description
Description Gl
NAECR1I2
SYSTEM DESCRIPTION
NAECO112501
. A
Sensor Input Signal to ECM ECI:I;:'“C Actuator
Rear =M
heated
Camshaft position sensor Engine speed oxygen Rear healed oxygen sensor
sensor heaters LG
heater con- -
trol

The ECM pertorms ON/OFF control of the rear heated oxygen sensor heaters corresponding to the engine
speed.

OPERATION FE
NAECH 12502
Engine speed rpm Rear heated oxygen sensor healers
Above 3,200 QOFF ©L
Below 3,200 ON
[T
CONSULT Reference Value in Data Monitor
. . MOde NAECO113 ZAAT
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION TE
RR 02 HTR-B1 L] Engine Speed: idle ON
RRO2 HTR-B2 |, Engine speed: Above 3,200 rpm OFF ED
ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and 32 (ECCS ground}. AKX
TER- | wiRe
Mllll\(leL COLOR ITEM CONDITION DATA (DC Voltage) 8
122 [Engine is running] BE
LF;ES[ PU/G e Engine speed is below 3,200 rpm Approximately 0.4V i
Rear heated oxygen sen-
123 sor heater
[Engine is running] BATTERY VOLTAGE S
(Left -~ PU/R e Engi d is above 3,200 11-14v
bank) ngine speed is above 3, rpm a1 - )
. . . RS
On Board Diagnosis Logic
MNAECO11S
DTC No. Malfunction is detected when ... Check ltems (Possible Cause) Efl
PC141 e The current amperage in the rear heated oxygen senscr | ® Harness or connectors
0902 heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is
(Right bank) (An improper voltage drop signal is sent to ECM thrcugh open or shorted.) HA
W the rear heated oxygen sensor heater.) #® Rear heated oxygen sensor heater
1002
{Left bank) SG
EL
10X
409
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

DTC Confirmation Procedure

CMPSeRPM(REF)

¥ MONITOR % NOFALL []

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.

TESTING CONDITION:

Before performing the foilowing 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 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) Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with
ECM.

e When using GST, “DTC Confirmation Procedure” shouid
be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode Il) because GST cannot dis-
play MODE 7 (1st trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
Il} is recommended.

NAECOT1E

EC-232



DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Wiring Diagram

Wiring Diagram @l
NAECOTI7
RIGHT BANK . NAECD1T7501
IGNITION SWITGH EC-RO2H-R-01 MA
ON or START
|
) FUSE |Referto EL-POWER.
g 108 |BLOCK M
s : Detectable line for DTG
I —  Non-detectable line for DTG

LG

EC
REAR HEATED

OXYGEN SENSOR RH

e

~ ' CL

i)

AT

JOINT
___ﬂ:z CONNECTOR

|

TF

£

PD

—
I||—m
&

—

2
i
I
|
|
|
|
!
|
I
I
[
|
|
|
|
|
[
|
I
[
I
I
i

o

-

-
%

(Eoes
CONTROL ST
MODULE)

RS

Refer to last page (Foldout page). T
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DTC P0141 (RIGHT BANK, -B1), P0161 (LEFT BANK, -B2) REAR HEATED
OXYGEN SENSOR HEATER

Wiring Diagram (Cont'd)

LEFT BANK

IGNITION SWITCH
ON or START

FUSE
10A |BLOCK

(J/B)
25

Refer to EL-POWER.

NAECO117802

EC-RO2H-L-01

I : Detectable line for GTC
—  Non-detectable dne for DTC

REAR HEATED
OXYGEN SENSOR LH

=
B
™~
-1
|
|
|
|
i
1
1
!
. —
| [
1 L2
| I—l—l
1 B
. )
I
|
1
| —
I
| |
I B B B
e L |
F25 F20
ECM
(ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
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DTC P0141 (RIGHT BANK, -B1}), P0161 (LEFT BANK, -B2) REAR HEATED |

OXYGEN SENSOR HEATER

Diagnostic Procedure

Diagnostic Procedure :
NAECOTIE
1 CHECK POWER SUPPLY 2 DETECT MALFUNCTIONING PART
1. Turn ignition switch “OFF. Check the following.
2. Disconnect corresponding rear heated oxygen sensor har- & Harness connectors F23, M32
ness connector. ¢ Harness connector M10Q
& 10A fuse
® Harness for open or short between rear heated oxygen
sensor and fuse
Rear heated oxygen sensor
harness connector RH P
(f' iy Ry \ -
< \ » | Repair harness or connectors.
gt \\m
3 CHECK GROUND CIRCUIT
1. Turn ignition switch "OFF".
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 122 or
123 and sensor terminal 1.
Conlinuity should exist.
'@ = Dy [
[ecmJofconnector] ¢ % -
DISCONNECT L&VE DISCONNECT
&)
) [Q]
122: Right bank
SEFS92RE 123: Left bank SEF701U
3. Turn ignition switch “ON". If OK, check harness for short to ground and short 1o
4. Check voltage between terminal 4 and ground. power.
Voltage: Battery voltage OK or NG
@ mizgoECT 0K » |lcoT04.
A&

4 NG P | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

@ @w = 4 CHECK COMPONENT
| =
' - SEF700U (Rear heated oxygen sensor heater)
Refer to "COMPONENT INSPECTION" EC-236.
OK or NG OK or NG
OK > |GOTOSs. oK » |GoTOS.
NG p (GO TOZ. NG - | Replace rear heated oxygen sensor
5 CHECK INTERMITTENT INCIDENT

Refer to "TROUBLE DIAGNGSIS 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

A4 35—

DISCONNECT

:

A2 =
€/ \

&)

A -~

DISCONNECT

SEF1163

Component Inspection vazGors
REAR HEATED OXYGEN SENSOR HEATER rccore

Check the following. _
1. Check resistance between terminals 4 and 1.
Resistance: 2.3 - 4.3Q at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
2and1, 3,4

No
Jand 1,2, 4

If NG, repiace 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

NALCOT150
With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.), the
ECM judges the condition as the fuel injection system malfunction and iight up the MIL (2 trip detection logic).

Sensor Input Signal to ECM EC':?O':HC' Actuator
Density of oxygen in exhaust gas Fuel injec- .
Front heated oxygen sensors \ . . .
¥ {Mixture ratio feedback signal} tion control Injectors

EC-237

DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO171 e Fuel injection system does not operate properly. o Intake air leaks RE
0115 e The amount of mixture ratio compensation is too large. e Front heated oxygen sensor
(Right bank) (The mixture ratio is too lean.) ¢ Injectors
& Exhaust gas leaks Gl
PO174 e Incorrect fuel pressure
0210 ® Lack of fuel
{Left bank) ® Mass air flow sensor MT
. . AT
DTC Confirmation Procedure
BACTIVETESTE [ ] NazC 151
SELF-LEARN B1: 100% NOTE: TF
_CONTROL MONITOR B2:100% If “DTC Confirmation Procedure” has been previously conducted,
-:::-l\;;’:‘-‘,:il;-]\.‘l[HEF} “'; ““““ always turn ignition switch “OFF” and wait at least 5 seconds
) rom .
COOLAN TEMP/S 9re before conducting the next test. ED
FR 02 SEN-BA 0.01v @ With CONSULT
e SEB2 ooty 1) Start engine and warm it up to normal operating temperature. e
AF ALPHA-B2 1 100% 2) Turn ignition switch “OFF” and wait at least 5 seconds.
[ CLEAR ] 3) Turn ignition switch “ON” and select “SELF-LEARN CON-
SEF3EaV TROL" in “ACTIVE TEST” mode with CONSULT. S
4) Clear the self-learning control coefficient by touching “CLEAR".
5) Select "DATA MONITOR” mode with CONSULT.
B) Start engine again and let it idle for at least 10 minutes. BR
The 1st trip DTC P0171 or P0174 should be detected at this
stage, if a malfunction exists.
7) If it is difficult to start engine at step 8, the fuel injection sys- ST
tem has a malfunction, too.
8) Crank engine while depressing accelerator pedal. If engine RS
starts, go to “Diagnostic Procedure”, EC-241. If engine does
not start, check exhaust and intake air leak visuaily.
BT
With GST
1) Start engine and warm it up to normal operating temperature. [HA
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Disconnect mass air flow sensor harness connector. Then se
restart and run engine for at least 5 seconds at idle speed.
Mass air flow 4) Stop engine and reconnect mass air flow sensor harness con-
‘@‘ T sensor harness nector. EL
\\ connector 5) Select “MODE 7” with GST. Make sure 1st trip DTC P010G is
' detected.
6) Select “MODE 4" with GST and erase the 1st trip DTG P0100. [BX
SEFT4Ul 7)  Start engine again and let it idle for at least 10 minutes. 415
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DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

DTC Confirmation Procedure {Cont'd)

8)

9)

Select “MODE 7” with GST. The 1st trip DTC P0171 or P0174
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.

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)
2)
3)
4)

5)
6)

7)
8)

9)

10)

11)

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF" and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector. Then
restart and run engine for at least 5 seconds at idle speed.
Stop engine and reconnect mass air flow sensor harness con-
nector.

Turn ignition switch “ON”.

Perform Diagnostic Test Mode |1 (Self-diagnostic results) with
ECM. Make sure 1st trip DTC 0102 is detected.

Erase the 1st trip DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode 1.

Perform Diagnostic Test Mode Il (Self-diagnostic results) with
ECM. Make sure DTC 0505 is detected.

Start engine again and let it idle for at least 10 minutes.

The 1st trip DTC 0115 should be detected at this stage, if a
malfunction exists.

If it is difficult to start engine at step 9, the fuel injection sys-
tem also has a malfunction.

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 oo G
RIGHT BANK
NAECG152501
BATTERY IGNITION SWITGH EC-FUELRH-01 MIA
| ]
. k FUSE  |Reler to EL-POWER.
I e | !
7.5A 10A i ' )
- Dctectabie line for DTG
% % ' |_3|7T|U_| - Non-gelectable line for DTC ﬂ:@
W/R RIW BAV
BIW .
WiR RW EE
[Em] =1 o
ECCS
6|] 6” RELAY ' . cL
ol o . . 1
= A E— ﬁ [_l_'
LB WiR I I [5] FRONT HEATED T
W/R WiR WiR OXYGEN SENSOR AH
Al =1l =
INJECTOR INJECTOR moecTor L] L] AT
NO. 1 NO. 3 NO. 5 JOINT
UB @& WA FU '\T_ CONNECTOR
. (ED)_ (W] (L) Iy _ T
) w YR WG I I
4 il = oD
| |
| | B
| |
LB W/R WA W YR w/iG ] I
r'j@ Fiti | I AX
] 2 - EW. !
-@ @ Fz2 L1—|- Lrl- -Ll_l : |
LB WiR W/R W Y/R WG | l I-I
I I 1 suU
B B B
| | I
l | .
et ¥ BR
Le w YiR WG PU W = =
[<] [ie2] [io4] 106 fis]l 350l ST
SSOFF NS INJ INJ OZHFR 02SFR ECM
# #3 #5 (ECCS
BoDUL B
RS
Refer to last page {Foldout page). BT
=H]
2{3]4]5 k=" 6[7[8]9]10] 1[2]s[ca[4]5]s]7 5[7 - ED.
HiRE D ELEHEERE PRS2 AR R EENEE a6 M1
w GY BR GY H/A\
lz]alay K "‘
Gl e/ € FrnnnheEREEEIEP (DED . @ . @D
GY B L B B B §G
i
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DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION

Wiring Diagram (Cont'd)

SYSTEM FUNCTION (

LEAN SIDE)

LEFT BANK MAECT152502
IGNITION SWITCH - LH-01
BATTERY AL EC FUEL
| |
@ X I FUSE |Referto EL-POWER.
I % 108 |BLOCK
7.5A 104 L .  Detectable line for DTC
| S I — . Non-detectable line for DTC
L] )
WA RIW B/wW
AW
W/R R
[EmL [l G
ECCS
é 6|] 6” RELAY |
ol o 1
[L2] [L3]] ._.ﬁ B/w
T W l I [3] T HEATED
FRON
A Ilvlm_l IXVIJEI OXYGEN SENSOR LH
[l [2] [z]
INJECTOR INJECTOR INJECTOR
NO. 2 NO. 4 NO. 6 I_|1—'_|_| IL—‘EJJ JOINT
LB WIR Fi08 PUW W CONNECTOR
OGO b | &N, L] 1~ =
- & - I
UB WIR Y Wil W/B Il : —I:|_1_——|
I ! ]
A L L]
| | B
i i
T (Ma2) R Ma3 w ‘ F100 W*”' ‘s I |
F100 | |
3 el (01 -G L&) ]
(Fz3) (Fe2) (Fs) F5
(W] & W/H W/R Y WL (F8) W/B : : I_I
I I I ' B B B
[ | l
' F1@-
r 1 1
B ¥ Wil w/B PUMW W = (5
=1l [Tea]l Il [l [fel [
SSOFF INJ INJ N O2HFL  02SFL ECM
#2 # #6 (ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
7] ED. (D)
1[2]3]2]5 617]8[9]0 IEE=HNEBE 5[7 o
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DTC P0171 (RIGHT BANK, -B1), P0174 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure

Diagnostic Procedure

NAECO153

1 CHECK EXHAUST AIR LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust air leak before three way catalyst.

3 CHECK FRONT HEATED OXYGEN SEN-
SOR

SEFD99P
OK or NG
OK p |[GOTOZ
NG p | Repair or replace.

2 CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.

OK or NG
OK p |GOTO3.
NG p | Repair or replace.

1. Turn ignition switch “OFF".
2. Disconnect corresponding front heated oxygen sensor har-
riess connector and ECM harness connector.

\ . y
fromtt \
Front heated oxygen sensor
harness connector AH N\ \

SEF987R
—f "9 . ) /
“?! Front heated oxygen
I/ ——__ Sensor harness’i
cohnector LH l\
A )
SEF994RB

3. Check hamess 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.
Continuity should not exist.
If OK, check harness for short to greund and short to

power.
l T8

.s_ [ Ecm o] connector]|

—
QGlzl3)

DISCONNECT e 50‘51 ; ‘ DISCONNECT
@ LL- ..J !
50: Right bank I_El
51: Leit bank \ =
SEFg95U
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. Retease fuel pressure to zero.
Refer to EC-31.
2. Install fuel pressure gauge and check fuel pressure.
Atidling:

is connected.
235 kPa (2.4 kgicm?, 34 psi)

is disconnected.
294 kPa (3.0 kg/cm?, 43 psi)

When fuel pressure regulator valve vacuum hose

When fuel pressure regulator valve vacuum hose

OK or NG
OK p |GOTOG.
NG p [GOTOS.
5 DETECT MALFUNCTIONING PART

Check the following.

e Fuel pump and circuit (Reler to EC-440.)

o Fuel pressure regulator (Refer to EC-32.)

» Fuel lines (Reler to "ENGINE MAINTENANCE"” in MA sec-
tion.}

e Fuel filter for clogging

With CONSULT

1. Start engine.

2. Perform “POWER BALANCE"” in “ACTIVE TEST" mode
with CONSULT.

BAcTveETESTR [

* %% POWER BALANCE * * %

MONITOR
CMPS*RPM(REF)
MAS AIR/FL SE
IACV-AACHY

ly]

BB 2][3][4] rest

[5](6 ]l I || START

737rpm

1.20v
26%

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 MONITCR” mode with
CONSULT.
3.3 - 4.8 g-m/sec: at idling
12.0 - 14.9 g-misec: at 2,500 rpm

With GST

1. Install all parts removed.

2. Chack “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.

At idle

— Ol Suitable tool
/i ClieK
C/,-c A
MEC703B
OK or NG
OK p [GOTOS.
NG p | Perform trouble diagnosis for
“INJECTORS”, EC-430.

No Tools

1. Install all parts removed.

2. Check voltage between ECM terminal 54 and ground.
1.0 - 1.7V: at idling
1.7 - 2.3V: at 2,500 rpm

OK or NG
OK p |GOTO7.
NG p | Check connectors for rusted terminals

or logse 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)

@l

8 CHECK INJECTOR

1. Gonfirm that the engine is cocled down and there are no
fire hazards near the vehicle. WA
2. Turn ignition switch “OFF".
3. Disconnect injector harness connectors on left bank (for
DTC PO171), right bank {for DTC P0174). EM
4. Remove injector galiery assembly. Reter to EC-33.
Keep fuel hose and all injectors connected to injector gal-
lery.
The injector harness connectors on right bank (for DTC . [L@
PO171), left bank (for DTC P0174) should remain con-
nected.
5. Disconnect all ignition coil harness connectors.
. 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.

[+1]

GL.
M
AT
TF
SEF595Q
OK or NG
K=
OK p | GOTO9. P
NG p | Replace injectors from which fuel i
does not spray out. Always replace AX
O-ring with new cnes.
sU

9 CHECK INTERMITTENT INCIDENT

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

p | INSPECTION END ST

RS

BY

421
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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

NAECDT54

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratic based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the
ECM judges the condition as the fuel injection system maifunction and light up the MIL {2 trip detection logic).

Sensor Input Signal to ECM EC';?O?”C' Actuator
Density of oxygen in exhaust gas Fuel injec- .
Front heated oxygen \ ) - .
ygen sensors (Mixture ratio feedback signal) tion controi Injectors

DTC No. Malfunction is detected when ... Check ltems {Possible Cause)
PQO172 e Fuel injection system does not operate properly. & Front heated oxygen sensor
0114 * The amount of mixture ratic compensation is too large. | e Injectors
(Right bank) {The mixture ratio is too rich.) & Exhaust gas leaks
e Incorrect fuel pressure
PO175 ;
& Mass air flow sensor
0209 oW
(Left bank})

W ACTIVETEST i

SELF-LEARN
CONTROL

MONITOR =========:
CMPS-RPM(REF)
COQOLAN TEMFP/S
FR 02 SEN-B1
FR Q2 SEN-B2
A/F ALPHA-B1
AF ALPHA-B2 [

O

B1:100%
B2 : 100%

Orpm
93°C
0.01v
0.01v
100%
100%

l

CLEAR

SEF388V

connector
e

SEF746U

DTC Confirmation Procedure

NAECO155

NOTE:

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

With CONSULT

1)
2)
3}

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, P0O175 shouid be detected at this
stage, if a malfunction exists.

If it is difficuit 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

1)
2)
3)
4)
5)

6)
7)

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)

DTC Confirmation Procedure (Cont'd}

8)

9)

Select “MODE 77 with GST. The 1st trip DTC P0172 or P0175
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.

10} Crank engine while depressing accelerator pedal.

If engine starts, go to “Diagnostic Procedure”, EC-248. If
engine does not start, check exhaust and intake air leak visu-

ally.

& Without CONSULT

1)
2)
3)

4)
5)

6)
7)

8)

9)

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 (Self-diagnostic results) with
ECM. Make sure 1st trip DTC 0102 is detected.

Erase the 1st trip DTC 0102 by ¢hanging from Diagnostic Test
Made Il to Diagnostic Test Mode L

Perform Diagnostic Test Mode |l {Seli-diagnostic results) with
ECM. Make sure DTC 0505 is detected.

Start engine again and iet it idle for at least 10 minutes.

The 1st trip DTC 0114 or 0209 should be detected at this
stage, if a malfunction exists.

if it is difficult to start engine at step 8, the fuel injection sys-
tem also has a malfunction.

10) 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.

EC-245

@l
MA
EM
LG
&
FE
CL
MT
AT

TF

AX
SU

BiR



DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION

SYSTEM FUNCTION (RICH SIDE)

Wiring Diagrarm

Wiring Diagram

NAECO136

RIGHT BANK
NAEC(156507
BATTERY IGNITION SWITCH EC-FUELRH-01
| I
® ' + FUSE |Refer i EL-POWER.
I ' % 104 | BLOCK
7.5A 104 : .
.  Detectable line for DTC
% s |_3|%]Li_| wemmm ; Nor-detectabie line for DTC
| | | |
WiR aw B/W
I B/W
WiR RAW
I &=l o
ECCS
é 6|] 6ﬂ RECAY L !
2] 2 & = @ e I_Bi\il
uB W/R I I FRONT HEATED
W/R W/R WiR OXYGEN SENSOR RH
=] 1] 21
INJECTOR INJECTOR nector LU (L2
NO.1 NO. 3 NQ.5 JOINT
us - WiR U w CONNECTOR
e & | M KN - &
.- W YIR WG : :
LB WR | | -EIZ—I
A K 2
i | | _]
| | B
[ |
L/B WiR WiR W YR wiG [ |
M32) (D) Ee) [ I
e e o I = =S I
LB W/R W/R W Y/R WG : : I—I
I I ' I B B B
| | l
] f
Jed @
LB W YiR WG PU W :55 F‘—;‘)
1 Gzl ]l el (ms]l_[[so]!
SSOFF iNJ INJ INJ O2HFR O25FR ECM
#1 #3 #5 (ECCS
CONTROL
MODULE}
m_m Refer to last page (Foldout page}.
12345k —=]s[7[8]9]i0 IBE=ENEHEE 517 ED.
12131418 6] 1 7i8]1alz0 21 [22 |23 24 MV:;? N BEEBEDEE R
CRED =
el E FrpnrleErErEr @ U0, @D, ¢
01 [ 102 [o8 ] 04| [ 10506 107 [ 108
wa| o]y nz| {3 nafiss e
nr|na|ns| 0] 2 [12epiza )i GY HS.
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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 Gl
MNAECO156502
BATTERY IGNITION SWITCH EC-FUELLH-01
ON or START WA
1 I
® . 1 FUSE |Referto EL-POWER.
1 % 104 [BLOCK
60 £
L3A 104 L - N : Detectable line for OTC '
7y — : Non-detectable line for DTO
| | |
WiR RAW BW . LG
|
B/W
WiR RIW '
jsn I 53] e FE
P &p |ECCs B/W
” ﬂ RELAY |
et ¢ | oL
LI%‘_, |_|_Cl*__|_| @ s @ BAW .
LB W/R I I =1
W/R W/R WA FRONT HEATED
'_l_l = P OXYGEN SENSORLH  MT
f2] 2 [2]
INJECTOR INECTOR INJECTOR
NO.2 NO. 6 I_I_Il'—| LI%I_I NT
LB W/R F108 PUW W C;TNECTOH AY
----- 'l L] L] (1] i~
T8k D) I—.—-I I—.—' I—.—I lf-. -a: _
LB W/R ¥ Wil w/B -D TE
| |
o .
+ ] | I_!—‘lr_l
| |
‘ i i & PP
T @ = Wiml i Gl WifL W.B ! I
FWQO ] ]
2] ) - (-8 B
L—%:I (F23) E] (Fz2) I_'_l' LI_I.FG LI—I- F& -Ll—, A
LB WiR & wR Y wiL WiB : : I—I AR
: I' B B B
N ‘ l §U
F1@-
-r 4 L
LB Y Wit WiB PUW W = & ER
[l [l [l Gl g _[E
SSOFF ) N INJ INJ O2ZHFL O25FL  |ECM ,
#2 #4 #6 ECCS ST i
ONTROL ;
MODULE)
RS
|
Refer to last page (Foldout page).
111z ED. D) ' BY
1]2]3|4a]sp 6] 7]8]9]10 2] 3]=]4[5]6]7 517 Il 2 |
el steas el @22 [slefid e mmleie X2 (sl z[DED | ¢
W GY BR GY
a A - < ' i
112|314 o<
D ® @ i RkrrEr® (D@ . @
§C
oo fwa] v} [FeeTos]ior [
g 0|1t |z 3| 14115116 !
7| [raf120] [t 22 fiza fize EL
MEC058C y
(BN
425
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DTC P0172 (RIGHT BANK, -B1), P0175 (LEFT BANK, -B2) FUEL INJECTION
SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure

Diagnostic Procedure
NAECO157
1 CHECK EXHAUST AIR LEAK 3 ggECK FRONT HEATED OXYGEN SEN-
R

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 harness connector.

\
SEF099P Front heated oxygen sensor\
\ harness connector RH '

OK or NG SEF987R

OK p |GOTO2

NG - | Repair or replace.

2 CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.

\\\\\/

Front heated oxygen

OK or NG —~___Sensor harness -
== connector LH _§
OK » |GoTOS3. \ - \\Th
NG p | Repair or replace, SEF994RB
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 ferminal 2) and ground.
Continuity should not exist.
if OK, check harness for short to ground and shott to

power.
—_— 1 [%

. [[_ecm [o[connecron]| — (dizl®) .

DISCONNECT 50‘51 , i IMNSCONNECT

@& L=

50: Right bank @
51: Left bank
SFFEa5U
OK or NG
OK p |GOTOA4.
NG p | Repair open circuit or short to ground
or short to power in harmess or con-
nectors.

426
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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 FUNCTION OF INJECTORS

1. Release fuel pressure to zero.
Reier t0 EC-31.
2. Install fuel pressure gauge and check fuel pressure.
At idling:
When fuel pressure regulator valve vacuum hose
is connected.
235 kPa (2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve vacuum hose
is disconnected. '
294 kPa (3.0 kgicm?, 43 psi)

OK or NG
OK p [GOTOS.
NG p |GOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.
& Fuel pump and circuit (Refer to EC-440.)
# Fuel pressure ragulator (Refer to EC-32.)

(@ with CONSULT
1. Start engine.
2. Perform “POWER BALANCE” in “ACTIVE TEST” mode

with CONSULT.

MacTiveTesTl [

* % % POWER BALANCE * % %
zz=z==z==1 MONITOR ==zzzzzz===c
CMPS*RPM(REF)

MAS AIR/FL SE 1.20V
IACV-AAC 26%

EN2(3][4]
[5](6 ][ [ ]l STaRT

3. Make sure that each circuit produces a momentary engine
speed drop.

- | Repair or replace.

6 CHECK MASS AIR FLOW SENSOR

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-m/sec: 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-misec: at idling
12.0 - 14,9 g-m/sec: at 2,600 rpm

(® without CONSULT

1. Start engine.

2. Listen to each injector operating sound.
Clicking noise should be heard.

@ T

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

At idle
/,'c &
= Suitable tool
/|7 GlicK
73 &
MEC7038
OK or NG
OK p |GOTOB.
NG p | Perform trouble diagnosis for
“INJECTORS", EC-430.

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. Gonfirm that the engine is cooled down and there are no
fire hazards near the vehicle.

3. Disconnect injector harness connectors left bank {for DTC
PG172), right bank (for P0O175).
The injector harness connectors on right bank (for PO172),
left bank (for P0175) should remain connected.

4. Disconnect all ignition coil harness connectors.

5. Prepare pans or saucers under each injectors.

6. Crank engine for about 3 seconds.

Make sure fuel does net drip from injector.
OK or NG

OK p |GOTO,

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
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DTC P0180 TANK FUEL TEMPERATURE SENSOR

Component Description

Rear seat access
o

Fuel tank gauge unit \

harness cornector

Component Description —
The tank fuel temperature sensor is used to detect the fuel tem-
perature inside the fuel tank. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the fuel
temperature input. The sensor uses a thermistor which is sensitive
to the change in temperature. The electrical resistance of the ther-
mistor decreases as temperature increases.

SEF751U

20r <Reference data>

19k i o

& Flud tem?fFr)at“r e °C Voltage® (V) Resistance  (kQ)
g 4r Accaptable
g °r 20 (68) 35 23-27
§ 1.0
T o8f 50 (122) 2.2 0.79 - 0.90
g 0.4}
* 0zl *: These data are reference values and are measured betwaen ECM terminai 60

0'1 {Tank fuel temperature sensor) and ECM terminal 32 (ECCS ground).

- 4) (32) (sa) (104) (140) 176)(212)
Temperature °C (°F
SEFp12P
On Board Diagnosis Logic
MNAECDIET
DTC No, Malfunction is detected when ... Check Items (Possible Cause)
P0180 ® An excessively high or low voltage is sent to ECM. & Harness or cannectors
0402 ® 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.

¥ MONITOR ¢ NOFAIL []

CMPS«RPM(REF) Orpm
COOLAN TEMP/S 75°C -
INT/A TEMP/S 28°C

RECORD ]

SEF780U

DTC Confirmation Procedure

NCTE:

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

NAEGO168

(B) With CONSULT

1) Turn ignition switch “ON”,

2) Select "DATA MONITOR” mode with CONSULT.

3) Wait at least 10 seconds.
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 “COOLAN TEMP/S” is less than 90°C
(194°F). If “COOLAN TEMP/S” is already less than 90°C
{194°F) before step 4, the result will be OK.

B) Wait at least 10 seconds.

EC-251
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DTC P0180 TANK FUEL TEMPERATURE SENSOR

OTC Confirmation Procedure (Cont'd)

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 check 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 resuit will be OK.

5) Wait at least 10 seconds.

6) Select “MODEL 7" with GST.

@ No Tools
1) Turn ignition switch “ON" and wait at least 10 seconds.

ECM JO[GONNECTOHll . 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.
l ! if the result is OK, go to following step.
@ © L 4} Cool engine down until the voltage between ECM terminal 59

(Engine coolant temperature sensor signal) and ground

SEF781U 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.

430 EC-252



DTC P0180 TANK FUEL TEMPERATURE SENSOR

Wiring Diagram

Wiring Diagram N @
FLUEL TANK EC'TFTS'O1
TR GANK FURL A
M TEMPERATURE
SENSOR])
] 7 i
LG/B B e : Detectable line for CTC
—: Non-detectable fine for DTC

LG
FE

LG/B

CL

LG/B
Vi
AT

TF

!
PE
AX
SU
BR

B B B
TFUEL ]ECM n ST
SontRo ®
L
MODULE) = e \
B2p B11 BS
Refer to last page (Foidout page).
, (M2) BT
TZR[2[5KJ6 76 8] AT2)
)
[ B2 EE Y EE KR KH K W Gl oy ”
I 1 S@
105] 108107 | 108 25
13| 114115 | 118 32 s
ot |2 [123 | 128 a3 GY e EL

MECO60C

DX
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DTC P0180 TANK FUEL TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NAECOY7E

1 CHECK POWER SUPPLY

3 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF",
2. Disconnect fuel tank gauge unit harness connector.

Rear seat access
h

Fuel tank gauge unit \

(\ 1J' harness conneclor

3. Tum ignition switch “ON",

4. Check voltage between terminal 1 and ground with CON-
SULT or tester.

SEF751U

el

1. Turn ignition switch “OFF”.

2. Check harness continuity between terminal 2 and body
ground.
Continuity should exist.

@& L)

- SEF703U
It OK, check harness for short to ground and short to
power.

Voltage: Approximately 5V OK or NG
0K p |GOTOA4.
[ & DISCONNECT " N N
112y NG p | Repair open circuit or short to ground
4/ 1S, or short to power in harness or con-
nectors.

4 CHECK COMPONENT

{Tank fuel temperature sensor)
Refer to “Component Inspection” EC-254.

SEF702U
OK or NG OK or NG
OK » 1GOTOA. OK p GOTOS.
NG » (GOTC2 NG p | Repiace tank fuel temperature sensor.

2 DETECT MALFUNCTIONING PART

5 CHECK INTERMITTENT INGIDENT

Check the following.

® Harness connectors B1, M2

# Harness connectors M94, F27

# Harness for open or short between FCM and tank fuel tem-
perature sensor

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

p | INSPECTION END

P [ Repair harness or connector.

Tank fuel temperature

sensor connector
DISCONMECT

Component Inspection
TANK FUEL TEMPERATURE SENSOR
Check resistance by heating with hot water or heat gun as shown

NAECTIZT

NAECOI7T1501

21 in the figure.
\4[8/
Temperature °C {°F) Resistance kQ
20 (68) 23-27
@ 50 (122) 0.79 - 0.90

SEF379T]

if 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

NAECGTT2

If a misfire occurs, the engine speed will fluctuate. if the fluctuation is detected by the crankshaft position sen-

sor (OBD), the misfire is diagnosed.

Sensor Input Signal to ECM

ECM function

Crankshaft position sensor (OBD) Engine speed

On board diagnosis of misfire

The misfire detection logic consists of the following two conditions.

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire

every 200 revolutions.

If the misfire frequency decreases to a level that will not damage the three way catalyst the MIL will change

from blinking to lighting up.

(After the first trip detection, the MIL will light up from engine starting. If a mlsflre 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.

Check ftems (Possible Cause)

DTC No. Malfunction is detected when ...
PO3C0 (0701} | Multiple cylinders misfire. Improper spark plug
i — Insufficient compressicn
P0301 {(0608) |e No. 1 cylinder misfires, Incorrect fuel pressure
PO302 (0607) |e No. 2 cylinder misfires. EGRvalve
The injector circuit is open or shorted
Injectors

P0303 (0606) |e No. 3 cylinder misfires.

Intake air leak

P0304 (0605) | e No. 4 cylinder misiires.

The igniticn secondary circuit is open or shorted

PO305 (0604} {e No. 5 cylinder misfires.

Lack of fuel
Drive plate/Flywheel

P0O306 (0603) ® No. 6 cylinder misfires.

Front heated oxygen sensor

# MONITOR ¥ NOFAL [
CMPS-RPM(REF)  2000rpm
COOLAN TEMP/S 90°C
VHCL SPEED SE 50kmvh
THRTL POS SEN 0.96V
CLSD THL/P SW OFF
P/IN POSI SW OFF
RECORD
SEF869U

DTC Confirmation Procedure
CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
With CONSULT
1) Turn ignition switch “ON”, and select “DATA MONITOR” mode
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

DTC 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) Pgrform “Diagnostic Test Mode Il (Seli-diagnostic results)” with
ECM.

Diagnostic Procedure

MNAECOT74

1 CHECK FOR INTAKE AIR LEAK

Start engine and run it at idle speed. Listen fer the sound of
the intake air leak.

OK or NG
OK p |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-
fyst and muffler for dents.

OK or NG
OK p» |GOTOA.
NG : p | Repair or replace it.

3 CHECK EGR FUNCTION

Perform "DTC Confirmation Procedure” of "DTC P1402 EGR
FUNCTION (OPEN)".
Reter to EC-374.

OK or NG
CK P |GOTO 4.
NG p | Repair EGR system.

434
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DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE,

MULTIPLE CYLINDER MISFIRE

Diagnostic Procedure (Cont'd)

4 PERFORM POWER BALANCE TEST

L 6 CHECK IGNITION SPARK

With CONSULT
1. Perform “POWER BALANCE” in “ACTIVE TEST" mode.

BAacTiveTESTR [

* k% POWER BALANCE # % %
mzm======- MONITOR ==zz=z==z=:
CMPS-RPM(REF) 737rpm
MAS AIR/FL SE 1.20V
IACV-AACHY 268%

B -

TEST
[5]l6l [ [l START

SEF388V
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?

7N\

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
v i »
SEF282G
OK or NG
oK p |GOTOS.
NG > |GOTO7.

7 CHECK COMPONENT

(Ignition wires})
Refer to “Component Inspection”, EC-259.

OK or NG
OK p | Check ignition coil, power fransistor
and their circuits. Refer to EC-350.
NG p | Replace.

8 CHECK SPARK PLUGS

SEF995R
Yes or No
Yes p |GOTOS.
No p |[GOTOB.

5 CHECK INJECTOR

Does each injector make an operating sound at idle?

Remave 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.

At idle Click
cfl'clr
- Suitable tool
/1 Click
C/_,-c "
MECT7C3B
Yes or No
Yes p [GOTOS.
No p | Check injector{s) and circuit(s}. Refer
to EC-430.

EC-257
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DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE,
MULTIPLE CYLINDER MISFIRE

Diagnostic Procedure (Cont'd)

9 CHECK FUEL PRESSURE

13 |CHECK MASS AIR FLOW SENSOR

1. 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 kg/icm?, 34 psi)

ﬁ/ﬂ 2

() with CONSULT
Check "MASS AIR FLOW” in “DATA MONITOR” mode with
CONSULT.

3.3 - 4.8 g-mfsec: at idling

12.0 - 14.98 g-m/sec: at 2,500 rpm

@ With GST

Check "MASS AIR FLOW" in MODE 1 with GST.
3.3 - 4.8 gmisec: at idling
12.0 - 14.9 g-misec: 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

SEF984R
OK or NG
OK p (GOTO 1.
NG p |GOTO 10.

OK or NG
OK p | GOTO 14,
NG P | Check connectors for rusted terminals

or loose cennections in the mass afr
ilow sensor circuit or engine grounds,
Refer to EC-115.

10 DETECT MALFUNCTIONING PART

14 CHECK COMPRESSION PRESSURE

Check the following.
® Fuel pump and circuit

(Refer to EC-440.)

o Fuel pressure regulator (Refer to EC-32.)
¢ Fuel lines (Refer to "ENGINE MAINTENANCE” in MA sec-

tion.)
¢ [uel fitter for clogging

>

Repair or replace.

11 CHECK IGNITION TIMING

Refer 10 EM section,
e Check compression pressure.
Standard:
kPa (kg/cm?, psi)/300 rpm
1,196 (12.2, 173)
Minimum:
kPa (kgfcm?, psi)/300 rpm
883 (9.0, 128)
Ditfference between each cylinder:
kPa (kg/cm?, psi)i300 rpm

Perform “Basic Inspection”, EC-85.

OK or NG
OK » |GOTO 12,
NG P | Adjust ignition timing.

98 (1.0, 14)
OK or NG
OK p |GOTO 15,
NG p | Check pistons, piston rings, valves,

valve seats and cylinder head gas-
kets.

12 |CHECK COM

PONENT

15 |CHECK SYMPTOM MATRIX CHART

{Front heated oxygen sensor LH/RH)
Refer to “Component Inspection”, EC-164.

Check items on the rough idle symptom in "Symptom Matrix
Chart", EC-89.

OK or NG
OK p |GOTO13.
NG P | Replace front heated oxygen sensor.

OK or NG
OK p | GO TO 16.
NG P | Repair or replace.

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 Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
be set. INCIDENT™, EC-107.

Erase the 1st trip DTC from the ECM memory after performing

the tests. Refer to EC-55.

» [ INSPECTICN END

p (GO TO17.

SEF174P

Component Inspection

NAECO175

IGNITION WIRES I
1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap termi-
nal. Move each wire while testing to check for intermittent
breaks.

Resistance:
Cylinder Ne. Resistance k&2 [at 25°C (77°F)]
1 Approximately 6.5
2 Approximately 10.0
3 Approximately 8.5
4 Approximately 12.5
5 Approximately 8.5
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)

Component Description

Piezoelectric element

LIS

SEF332|

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.

ECM Terminals and Reference Value

NAECO77

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

TER- | wiRe
Mllllg\L COLOR ITEM CONDITION DATA (DC Voltage)
[Engine is running] .
64 W Knock senscr e Idie speed Approximately 2.5V
On Board Diagnosis Logic
NAECO178
DTC No. Malfunction is detected when ... Check ltems (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.)
® Knock sensor
o DTC Confirmation Procedure —
¥ MONITOR v NOFAIL ’
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 10V at idle.
(@ With CONSULT
RECORD 1) Turn ignition switch “ON” and select “DATA MONITOR” mode
SER3S7Y with CONSULT.

2) Start engine and run it for at least 5 seconds at idle spesd.

&) 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) Perform “Diagnostic Test Mode II” (Self-diagnostic resuits) with
ECM.

EC-260



DTC P0325 KNOCK SENSOR (KS)

Wiring Diagram

Wiring Diagram orcor G
EC-KS-01
A
. - Detectable line for DTC EM
ECM e : Non-detectable ling for DTC
(ECCS
MODULES
T OKNK ”’@
Lo
w
Ir"n- -.
: I
! I FlE
I ]
| !
| |
1k e
[ | '
| |
| | M
k‘- -.“
. AT
A
LP s
w
r__‘- ‘._ TF
| |
| | JOINT
1 CONNECTCR
LR — L PD
| | 1
| | I—I—' |
Ay 1 AX
&
1 : .
— -
F102 B B B PE
1 |
L 1 ST
E25) F20
RS
|
BT ‘
34
15/ LG HA
§G
102103 | 104] | 105] 106|107 | 108
noymm N3 14115 | 116 |
w19 1% 1211122 | 123 | 124 EL I
(D)4
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Diagnostic Procedure

DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure

NAECO 181

1 CHECK INPUT SIGNAL CIRCUIT-I

3 DETECT MALFUNCTIONING PART

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check resistance between ECM terminal 64 and engine
ground.
Resistance:
Approximately 500 - 620 kG [at 25°C (77°F)]

DISCONNECT

[_ecm__|o] comnecton]| . &:}l
64

[Q]

&)

= SEF704U
It is necessary to use an ohmmeter which can measure
more than 10 MQ.
If OK, check harness for short to ground and short to
power.

Check the following.
® Harness connector F6, F101
e 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 “Compenent Inspection”, EC-263.

OK or NG

OK » |[GOTOS.

NG P | Replace knock sensor.

5 RETIGHTEN GROUND SCREWS

OK or NG
OK p |GOTOS.
NG p |GOTO 2.

2 CHECK INPUT SIGNAL CIRCUIT-II

1. Disconnect knock sensor harness connector.

2. Check harness continuity between ECM terminal 64 and
terminal 2.
Gontinuity should exist.

|| ECM HCONNECTOH]I qTzn
64

INSCONNECT DISCONMECT

Ve |
[Q]

I OK, check harness for short to ground and short 1o
power.

Loose and retighten engine ground screws.
Engine ground ==t s

SEF031S

» (GO TOB.

OK or NG
oK > {GOTOA4.
NG » [GoTOS.

EC-262




DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure (Cont’d)

6 CHECK SHIELD CIRCUIT 7 DETECT MALFUNCTIONING PART

1. Disconnect harness connectors F6 and F101. Check the following.

2. Check harness continuity between terminal 6 and ground.

Continuity should exist.

&

-~ Harness connectors

[Q]

— VoAl ]
? e Joint connector F21

* Harness connectors F6 and F101

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

/‘\' # Harness for open or short between harness connector F6
and engine ground
/‘ » | Repair open circuit or short to ground
oLl or short to power in harness or con-
. nectors.
SEF996RA 8 CHECK INTERMITTENT INCIDENT

INCIDENT", EC-107.

DISCONMECT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

2[5y [
o 24 €
6]7]8/ TS. » | INSPECTION END

= SEF782U
If OK, check harness for short to ground and short to
power.
OK or NG
QK  [GOTOS.
NG p |GOTOY.

Component Inspection
KNOCK SENSOR

CAUTION:

SEF546P

EC-263

NAECH182

NAETO182501

e Use an ohmmeter which can measure more than 10 MQ.

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal 2 and ground.
Resistance: 500 - 620 kQ [at 25°C (77°F)]

Do not use any knock sensors that have been dropped or
physically damaged. Use only new ones.
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DTC P0335 GRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Component Desctription

Permanent magnet

SEF356N

t I
- Rear heated oxygen sensor

Y

Crankshaft position sensor

=(0BD) ,”ﬁ/ '

A
K

P

SEF997R

Component Description corm
The crankshatft position sensor (OBD) is located on the transaxle
housing facing the gear teeth (cogs) of the flywhee! or drive plate.
It detects the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuation of
the engine revolution.

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

ECM Terminals and Reference Value

NAECG 184

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

TER | \iRE
MINAL ITEM CONDITICN DATA (DC Voltage}
COLOR
NO.
Approximately 1V
{AC range)
(V)
[Engine is running] 4 T
s Warm-up condition ‘ 2 N L
¢ Idle speed Or N
SEFJ03V
47 L Crankshaft position
sensor (OBD) Approximately 2V
(AC range)
V)
4 . .
[Engine is running] 2l
e Engine speed is 2,000 rpm Ry
-—
0.2 ms
SEFO04V
On Board Diagnosis Logic
NAECO185
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0335 ¢ 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.)
e Crankshaft position sensor (OBD}

EC-264



DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

DTC Confirmation Procedurg

DTC Confirmation Procedure @l
% MONITOR  + NOFAIL [ ] NOTE: NAECD185

CMPS-RPM(REF) 750 rpm If “DTC Confirmation Procedure” has been previously conducted, pga
always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

With CONSULT ElV
1} Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT. e

2) Start engine and run it for at least 15 seconds at idle speed.

| RECORD

SEF357V
With GST

1) Start engine and run it for at least 15 seconds at idle speed.
2) Select “MODE 7" with GST. ' EE

@ No Tools

1) Start engine and run it for at least 15 seconds at idle speed.

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

3) Egrr&)rm “Diagnostic Test Mode II” (Self-diagnostic results) with MV

suU
BR
ST

RS
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Wiring Diagrarn

Wiring Diagram

NAEGO187

CRANKSHAFT EC-CKPS-01
POSITION
SENSOR {OBD)
wemm : Detectabie fine for DTC
L|17,—J I—Ii'l.—-l e : Non-detectable ling for DTC
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A T TN
| - |
| |
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| l
{ |
| |
| |
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07 Ng | na 120 |121)122 12314

MEC062C



DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Diagnostic Procedure

Diagnostic Procedure

1 RETIGHTEN GROUND SCREWS

3 DETECT MALFUNCTIONING PART

1. Turn ignition switch “OFF",
2. Loosen and retighten engine ground screws.

Engine ground ==¢ %
FT

SEF03138

Check the following.

& Harness connectors F5, F100

e Harness for open or short between ECM and crankshaft
position sensor (OBD}

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

nectors.

4 CHECK GROUND CIRCUIT

p |[GOTO2

2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect crankshaft position sensor (OBD) and ECM
harness connectors.

Rear heated oxygen ssnsor

7Y

Crankshaft Posmon sensor
{(OBD) - ”/ :

)\<

Transmlssmn

Engme ront SEF997R
2. Check continuity between ECM terminal 47 and terminal 1.

Continuity shouid exist.
[O[CONNECTonll .

DlSCONNECT

Ts. |L_Ecwm

DISCOMNECT

S

@}

It OK, check hamess for short to ground and short to
power.

1. Reconnect ECM harness connector.
2. Check harness continuity between terminal 2 and engine

ground.
Continuity should exist.

% DISCONNECT

@@) Eﬂ

SEFTO7U
If OK, check harness for short to ground and short to
power.

OK or NG
oK » {GOTOSB.
NG p |GOTOS.

5 |DETECT MALFUNCTIONING PART

Check the following.

& Harness connectors F5, F100

® Harnpess connectors F23, M32

8 Harness for open or short between crankshaft position sen-
sor (OBD) and ECM

* Harness for open or short between crankshaft position sen-
sor {OBD} and TCM (Transmission contrel module)

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

nectors.

6 CHECK COMPONENT

OK or NG
OK p IGOTOA.
NG » [GOTOS.

[Crankshaft position sensor (OBD)]
Refer to “Component Inspection” EC-268.

OK or NG
OK p (GOTO7.
NG p | Replace crankshaft positior: sensor
{OBD).

EC-267
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Diagnostic Procedure (Confd)

7 CHECK INTERMITTENT INCIDENT

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

p | INSPECTION END

1.

2.
3.
4,

. SEF960N

—

SEF151P

Component Inspection
CRANKSHAFT POSITION SENSOR (OBD)

NAECO159

- NAECG18951

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

Rotor head Component Description o
The camshaft position sensor is a basic component of the ECCS.

:Emmg A f;felfd It monitors engine speed and piston position. These input signais m
diode - & to the ECM are used to control fuel injection, ignition timing and ™
other functions.
A The camshaft position sensor has a rotor plate and a wave-form-
2 ing circuit. The rotor plate has 360 slits for a 1° (POS) signal and EY]
Photo diode A 2 6 slits for a 120° (REF) signal. The wave-forming circuit consists
o Ignition coil | of Light Emitting Diodes (LED) and photoc diodes. L
iy with powar | The rotor plate is positioned between the LED and the photo diode.

SEFo8R the slits cut the light to generate rough-shaped pulses. These
pulses are converted into on-off signals by the wave-forming circuit

and sent to the ECM.

The distributor is not repairable and must be replaced as an FE
assembly except distributor cap.

transistor The LED transmits light to the photo diode. As the rotor plate turns, .
EC

120° signal slit for No. 1 cylinder

GL

1° signal slit

BT

120° signaf slit
Rotor plate SEF614B AT

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

TER- | WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
. PD
[Engine is running] I
[Ignition switch “OFF"] :
® For a few seconds after lurning ignition switch 0-15V AX [
4 UB ECCS relay (Self-shut- “OFE"
off} ‘
[Ignition switch “OFF”] BATTERY VOLTAGE SU
e A few seconds passed after turning ignition switch (11 - 14V) _
‘IOFF!! . I
0.3 - 0.5V BR
M |
10 s
L [Engine is running] 5 : ST
® [dle speed 0 N
20 ms RS |
Camshaft position sen- SEFSI7U ‘
sor (Reference signal) 0.3- 0.5V BT !
(V) oL !
10 ...‘......‘.....-...,.‘.:._
o HA
8 L [Engine is running] 5 TTIPIETEREL I |
# Engine speed is 2,000 rpm ¢ T '
Tows i 86
SEF998U
B |
XK

EC-269 447



DTC P340 CAMSHAFT POSITION SENSOR (CMPS}

ECM Terminals and Reference Value (Cont’d)

TER- | WiRE
MINAL ITEM CONDITION DATA (DC Volage}
COLOR
NO.
Approximately 2.5V
(V) oLt
[Engine is running] 5
¢ Warm-up condition ol -+
® {dle speed
49 B/W Camshaﬂ_ posi_tion sen- SEFoRIU
sor (Position signal) Approximately 2.5V
M
[Engine is running] 51
e Engine speed is 2,000 rpm 0 D
S
0.2 ms-
SEF0O1V
67 B/W
Power supply for ECM | [Ignition switch “ON"] BATTERY VOLTAGE
70 B/ (11 - 14V)
[Engine is running] BATTERY VOLTAGE
17 |BW Current return e Idle speed (11 - 14v)
On Board Diagnosis Logic
NAECG192
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0340 A) Either 1° or 120° signal is not sent toc ECM for the | @ Harness cr connectors
011 first few seconds during engine cranking. {The camshalt position sensor circuit is open or
shorted.
B} Either 1° or 120° signal is not sent to ECM often . Camsha)ft position sensor
enough while the engine speed is higher than the | 4 giarter 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 not in | ® D€ad (Weak) battery
the normal range during the specified engine
speed.
DTC Confirmation Procedure rcoone
NOTE:

s 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.

EC-270



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

DTC Coniirmation Procedure (Cont'd}

PROCEDURE FOR MALFUNCTION A wagcosaasoy Gl
¥ MONITOR 1% NO FAIL CAUTION: )
COOLAN TEMP/S 30°C Before performing the following procedure, confirm that bat- MA

tery voltage is more than 10.5V at idle.
() With CONSULT

1) Turn ignition switch “ON". E
2) Select “DATA MONITOR” mode with CONSULT.
. 3) Crank engine for at least 2 seconds. e
L RECORD | © With GST B

serooep; 1) Crank engine for at least 2 seconds.

2) Select “MODE 7" with GST.

@ No Tools
1) Crank engine for at least 2 seconds. : B
2) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic results) with  G[L
ECM. '
M
AT
PROCEDURE FOR MALFUNCTION B AND C
7&7 MONlTOR * NO FAIL D CAUTION: NA.ECOIQGSOQ
CMPSsRPM(REF) 750 rpm Before performing the following procedure, confirm that bat- TF
tery voltage is more than 10.5V at idle.
With CONSULT ED)
1)  Turn igniticn switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for at least 2 seconds at idle speed. AX
RECORD | @ With GST |
serssrv| 1) Start engine and run it for at least 2 seconds at idle speed.  §U

2) Select “MODE 7" with GST.
No Tools 5
1) Start engine and run it for at least 2 seconds at idle speed. BR
2) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”.
3) Perform “Diagnostic Test Mode 1" (Self-diagnostic results) with
ECM.
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NAECOT94

EC-CMPS-01

DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)
Wiring Diagram

} Refer to EL-POWER.

CONNECTOR

JOINT

MEC063C

B
Refer to last page {Faldout page).

ED. (i)

s : Non-detectatle line for DTC

S : Detectable line for DTC

CONTROL

MODULE)

ECM
(ECCS

SENSOR)
—

DISTRIBUTOR
{CAMSHAFT
POSITION

|

RE

REF
GY

POS

CEREDED

BR

EC-272

1

[z
517
3]6

5 "
wma “ .ﬁ_m
QLW 1 a
— B8 @6
wl|= =)k
.
1
1

ECMP CRTN
Maz2
w

(F21)
L

116

1058 106 | 107 | 108

13] 114|115
21[122 12314

BATTERY

3[g] _Inm._u_mﬂm_.wlolw.ﬁm.wlw._wm.wlololw.—m
oo i—0—Efhao T s——afEFs——s{c}e o

SSOFF ECMP

Wiring Diagram

01102 1103 | 104

najum|n2
W7 1A f18 120

1]2]3]a]sl="""—=6l7]8]ali0

11 [12[13[14]ss[18]17]18[19]z0]21]z2]es]o4

NN ANBAAHAAA,
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Diagnostic Procedure

Diagnostic Procedure &l
NAECC185
1 RETIGHTEN GROUND SCREWS 3 DETECT MALFUNGCTIONING PART WA
1. Furn ignition switch “OFF~, Check the following.
2. Loosen and retighten engine ground screws. & Harness connectors F23, M32 =
Engine ground ==¢ S e Harness connectors M1, E1 - =M
* Harness for open or short between camshatt position sen-
sor and ECCS relay
® Harness for open or short between camshaft position sen- E@
Q sor and ECM
/ p | Repair hamess or connectors.
FE
4 CHECK INPUT SIGNAL CIRCUIT
1. Turn ignition switch “OFF".
SEF0318 @L

2. Disconnect ECM harness connector.
3. Check harness continuity between sensor terminal 4 and
ECM terminal 49, sensor terminal 3 and ECM terminals 44,

» |GoToz2 48, NI

Continuity should exist.

2 CHECK POWER SUPPLY )

— _ 0
@Y |L_EcM_O[CONNECTOR]| 7 15TaTaTe) LR
44,48

DISCONKECT 49 § ; PISCONNECT

"'“i \\\)\ : [a] T
7 79 B/%jﬁ‘\( B ‘ |

b1

1. Bisconnect camshaft position sensor harness connector.

LA
= _JM 2 N E SEF709U
AL RsE==
~ F - If OK, check harness for short to ground and short to AX
__ Camshait

% O pawer.
AN 3 OK or NG

position sensor
/ harness connector

— e— S
N , OK GO TO'S.
/-ﬂ’/—\ SEFQUSR >
2. Turn ignition switch “ON", NG p | Repair open circuit or short to ground
3. Check voltage between terminal 5 and ground with CON- or short to power in harness or con- ElE]
SULT or tester. nectors.
Voltage: Battery voltage
E MSCONNECT S j
GERLED K &
RS

) 2]
{0 ﬂ

) SEF708U : A
OK or NG
OK p (GOTO 4. g@
NG » (GO TOA3.
(D)4
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Diagnostic Procedure {Cont'd)

5 CHECK GROUND CIRCUIT

7

CHECK SHIELD CIRCUIT

1. Turn ignition switch “OFF”.

2. Check harness continuity between sensor termina} 6 and
enging ground.
Continuity should exist.

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 CK, check harness for short to greund and short to
power. Then reconnect joint connector.

OK or NG
OK p |GOTO 8.
NG P | Repair open circuit or short to ground

=)

or short to power in harness or con-
nectors.

8 CHECK INTERMITTENT INCIDENT

SEF710U
It OK, check harness for short to ground and short to
power.
OK or NG
OK » ([GOTOG.
NG p | Repair open circuit or short to ground

or short to power in harness or con-
nectors,

Refer to “TROUBLE DIAGNOS!S FOR INTERMITTENT

INCIDENT", EC-107.

>

INSPECTION END

6 CHECK COMPCNENT

(Camshaft position sensor)
Refer to “Component Inspection” EC-274,

OK or NG
OK p |GOTO7.
NG p | Replace camshatft position sensor.

[ Ecm

&)
(TR

L CONNECT
o] connzcTor]| . ij] 1.
28

® &

SEF752U

Component Inspection
CAMSHAFT POSITION SENSOR
Install any parts removed.

2. Start engine.
3. Check voitage between ECM terminals 44, 48 and ground,
ECM terminal 49 and ground with DC range.

EC-274

NAECOT9E
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- DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Component Inspection {Cont'd)

Condition ECM terminal Voltage Gl
0.3-05V
| I MIA
44, 48 and ground EM
20 ms- T
LG

SEF397U

Engine running at idle
Approximately 2.5V

(V} Coos s
5
49 and ground of & FI5
SEFggou GL
0.3-0.5V
S RS - WY
44, 48 and ground o P LA AT
..........
20 ms -
SEF998U TF
Engine speed is 2,000 rpm Approximately 2.5V
v} : oo PO :
5 e -
0 AX

49 and ground

o2 me T

SU

SEF0O0tV

BR

i NG, replace distributor assembly with camshaft position sen-
sor.

A
SC
E(s
DX

EC-275 453
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DTC P0400 EGR FUNCTION (CLOSE)

Description
Description
NAECG 197
SYSTEM DESCRIPTION ‘
NAFCHA7S07Y
Sensor Input Signal to ECM ECP;?Of:nc- Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature Egﬂ con- EGRC-solenoid valve
Ignition switch Start signial
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 cooclant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine ¢oolant temperature

Mass air flow sensor malfunction

EGRC-solenoid valve

EGR and vacuum

EGR valve -, :
—Ignition switch {power supply}
T -ECM

‘ )
, ECM ]
EGR temperature sensor
—
g f /Mﬁ
— —

EGRC-BPT
valve 1*7? o

Collector Throttle
body

SEF317U

COMPONENT DESCRIPTION
Exhaust Gas Recirculation (EGR) Valve —
The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
to EGRC-BPT valve operation. The vacuum controls the movement
of a taper valve connected to the vacuum diaphragm in the EGR
valve.

NACCOr97502

!UOOOOC

SEF783K]
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DTC P0400 EGR FUNCTION (CLOSE)

Description (Contd)

EGRC-soienoid Valve IO |
The EGRC-solencid valve responds to signals from the ECM.
When the ECM sends an ON {(ground) signal, the coil in the sole-

Vacuum ' To intake
signal air flow noid valve is energized. The vacuum signal (from the intake mani- A
' fold collector to the EGR valve) passes through the solencid valve.
The signal then reaches the EGR valve.
When the ECM sends an OFF signal, a plunger will then move to EM
cut the vacuum signal.
LG
SEF318U
On Board Diagnosis Logic
NAECO1598

If the absence of EGR flow is detected by EGR temperature sen-

EGR temperature . ;
sor under the condition that calls for EGR, a low-flow malfunction [

sensor N .
- is diagnosed.
EGR
temperature ' . cL
T
ECM
SEF073P) AT
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0400 The exhaust gas recirculation (EGR) flow is excessively low | @ EGR valve stuck closed TF
0302 during the specified driving condition. e EGRGC-BPT valve
e Vacuum hoses
* EGRC-solencid valve Eh)]
¢ EGR passage
e EGR temperature sensar
& Exhaust gas leaks X

Sil

RS

&)

HA
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DTC Confirmation Procedure _

DTC P0400 EGR FUNCTION (CLOSE)

B EGR SYSTEM Po400 ll [[]
OUT OF CONDITION

_ ===z MONITOR =zzzzzzzz=:c
CMPS-RPM(REF) 775rpm

THRTL POS SEN 0.46V

B/FUEL SCHDL 1.9msec

SEF783U

M EGR sYSTEM Posoo ll [
TESTING

zzzzzz=zz==z MONITOR z========:
CMPSsRPM(REF)  1762rpm
THRTL POS SEN 0.88Vv
B/FUEL SCHDL 3.9msec

SEF784L

B EGR SYSTEM Po400 Bl [ ]

COMPLETED

L

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, P0O400 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.

COOLANT 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".

6) 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 fo

the folfowing 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 {A/T models)
1,800 - 2,600 rpm (M/T models)
B/FUEL SCHDL: 3.0- 4.5 ms
THRTL POS SEN:
X - (X + 0.7) V (AT models)
X - (X + 0.66} V (M/T models)
X = Voltage value measured at step 7
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry from
step 2. '

9) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-281.

EC-278
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DTC P0400 EGR FUNCTION (CLOSE)

Owverall Function Check

- Overall Function Check I il
r— — oy Use this procedure to check the overall EGR function. During this
[L_Ecm__ ol connecTon]] G} check, a 1st trip DTC might not be confirmed. )
63 ® Without CONSULT LA
CmH 1} Start engine and warm it up to normal cperating temperature.
2) Check the EGR.vaIve lifting when revving engine from idle up gy
A to 3,000 rpm quickly under no load.
: I ! EGR valve should lift up and down without sticking.
@E P & 1 3) Check voltage between ECM terminal 63 (EGR temperature LG
- sensor signal) and ground at idle speed.
SEF786L Less than 4.5V should exist.
4) Turn ignition switch “OFF".
DisconmECT 5) Disconnect EGR temperature sensocr harness connector.
anyV s E@ 6) Check harness continuity between EGR temperature sensor FE
harness connector terminal 2 and ground.
Continuity should exist.
[l 7) Perform “EGR TEMPERATURE SENSOR’, “Component L
@@ q Inspection”, EC-372.
N VI
SEF787U AT
Overall function check
Check the EGR valve TF
lifting when revving
engine from idle
up te 3,000 rpm quickly. P
AX
SEF863U SU

Ell
D
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Wiring Diagram

DTC P0400 EGR FUNCTION (CLOSE)

IGNITION SWITCH
ON or START

Wiring Diagram

NAECOZ0T

EC-EGRC1-01

FUSE Refer to EL-POWER.
g 108 [BLOCK
. m— : Detzctable fine for DTC
I — : Non-gdetectabie line for DTC
I_‘L‘:—l“_l A D AT models
B/W
EGR
TEMPERATURE
SENSCR
V@
[ira [ N
B/W P/G B
B
EGRC-
SOLENOID VALVE 4
o
Lw
B
l 35 |I
SENS TOM
GND [TRANSMISSION
CONTROL
LW P/G 8 MODULE)
[103] Ifea]l IFa=1l
EGR EGRTS GND-A |ECM
{ECCS
CONTROL
MODULE))
Refer to last page (Fotdout page).
1121314 —=la]7]8]a]10]
20)21]22)23]24

5
1112l1a]1alis]ie]i7]18]1g

] [
ay G

t2]3(4]8]to1{12

1a[14[15 @ s3] 2a]25]ze[27]e8]20a0]a1]a2]aa 34

516]7]81 1s]17[18]19

20]21fz2

36|37[38]39]40]41]42[43]4¢]45]46]4

1014102103 104 |165] 106

107|108

e e g 3] 14

N5 | 16

2
23
o
S
=

REA Rk

23124
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DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure

Diagnostic Procedure

NAECO201

1 CHECK EXHAUST SYSTEM

2 CHECK VACUUM SOURCE TO EGR VALVE

1. Start engine.

2. Check exhaust pipes and muffler for leaks.

SEF09SP
OK or NG
OK {with p (GOTOZ2.
CONSULT)
OK (Without » [GOTC 3.
CONSULT)
NG p | Repair or replace exhaust system.

() With CONSULT
1. Warm engine up to normai cperating temperature.
2. Disconnect vacuum hose to EGR valve.
3. Check for vacuum existence at idle.
Vacuum should not exist at idle,

5 -
‘- Vacuum hose connecred—/j.

to EGR vaive

- 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 vafve “ON”.
Vacuum should exist when revving engine.

BACTIVETESTE [
EGRC SOLV ON
{(EGR) FLOW
========== MONITOR =zzzzzzzzz=:
CMPS=RPM{REF) 2B50rpm
I [ON/OFF][ OFF |
SEF788U
OK or NG
OK » |GOTO4.
NG ) GO TO 5.

EC-281

LG

SU

BR



460

DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure (Coni'd)

3 CHECK VACUUM SOQURCE TO EGR VALVE

6 CHECK COMPONENT

{3 Without 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 idie.

— -
‘ Vacuum hose connected—//.

tc 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-solenoid valve)

1. Turn ignition switch “ON”,

2. Perform “EGRC SOL/V CIRCUIT” in “FUNCTION TEST”
mode with CONSULT.

BEGRC SOLY CIRCUIT
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SQUND

EVERY 3 SECONDS?

| NEXT NO YES

MEF957D

OK or NG
OK p |GOTO4.
NG p |GOTOS.

4 CHECK COMPONENT

(EGR valve)

Refer to “Component Inspection”, EC-283,
OK or NG

OK p | GO TO 1.

NG p | Replace EGR valve.

5 CHECK VAGUUM HOSE

{H)) with CONSULT

(EGRC-solenoid valve)

1. Turr ignition switch “ON".

2. Turn EGRC-solenoid valve “ON* and “OFF" in "ACTIVE
TEST" mede with CONSULT and check operating sound.

mAcTivETESTER [

EGRC S0L/V ON
(EGR) FLOW
—=zz-zo-=r MONITOR ==z-=zc:c-:=:

CMPS«RPM(REF) Crpm

I [ON/OFF][ OFF |

1. Turn ignition switch “OFF”.
2. Check vacuum hose for clogging, cracks or improper con-

SEF789U)
OK or NG
OK p | GOTOSB.
NG p | Repair or replace EGRC-solenoid
valve or repair circuit.

nection.
=
Spiit
Clogging
=3
j‘% Improper connection
SEF109L
OK or NG
QK (With » [GOTOG.
CONSULT)
OK (Without b [GOTO7.
CONSULT)
NG P | Repair or replace vacuur hose.

EC-282




DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure (Cont'd)

[
7 |CHECK COMPONENT 9  |CHECK COMPONENT <
@ Without CONSULT (EGRC-BPT valve)
(EGRC-solenoid valve) Retfer to “Component Inspection” EC-283. (VA
1. Disconnect ECM harness connector, OK or NG
2. Turn ignition switch “ON". or
3. Connect a suitable jumper wire between ECM terminal 103 OK » GO TO 10 EMi
and engine ground.
NG p | Replace EGRC-BPT valve.
1G

[_ecm_[olcomizcron] .E} 10 |CHECK COMPONENT
103

{EGR temperature sensor}
Refer to “Component Inspection” EC-372.

@@ @ OK or NG ==

OK » |GOTO 1.
= SEF354V
4. Check operating sound of EGRC-solenoid valve when dis- NG W | Repiace EGR temperature sensor. CL
connecting and connecting the jumper wire.
OK or NG 11 |CHECK INTERMITTENT INCIDENT -
OK » |GOTOS. Refer to "TROUBLE DIAGNOSIS FOR INTERMITTENT b
NG p | Repair or replace EGRG-solencid INCIDENT", EC-107.
valve or repair circuit. AT
» | INSPECTION END
8 |CHECK COMPONENT TE
(EGRC-solencid valve)
Refer to “Component Inspection” EC-365.
OK or NG PD
OK p |(GOTOS.
A
NG p | Replace EGRC-solenoid valve. M
Su
Component Inspection
EGR valve EGR VALVE NAECO202 -
. MNAEC0202501 BR
Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.
if NG, replace EGR valve, 8T
RS
MEF137D Blr
EGRC-BPT VALVE ' I
1. Piug one of two ports of EGRC-BPT valve. A

2. Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (100 mmH,O, 3.94 inH,O) 56
from under EGRC-BPT valve.
3. If a leakage is noted, replace the valve.
EL

f Apply pressure ﬂ @E@

SEF083P|
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DTC P0402 EGRC-BPT VALVE FUNCTION

Description
Description
NAECE203
ECM
F
Ignitiont switch
{power supply)
Air duct ~—~ "~ [ Intake manifold collector
EGRC-solenoid valve
To EGR
valve Vacuum source ' [
Air
filter\ :
o : EGR valve
- P Air
bleed EGR -
Diaphragm temperature
sensor
Exhaust pressure ‘ EGARC-BPT _ Intake
valve

—-—-- manifold
TF — . Exhaust

———- manifold SEF864U |

SYSTEM DESCRIPTION

NAECGP0250H

The EGRC-BPT vaive monitors exhaust pressure to activate the diaphragm, controlling intake manifoid
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to posi-

tioning of the EGR valve or to engine operation.

On Board Diagnosis Logic

If too much EGR flow exists due to an EGRC-BFT 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 No. Malfunction is detected when ...

Check ltems (Possible Cause)

PO402 ¢ The EGRC-BPT valve does not cperate properly.
0306

EGRC-BPT valve

EGR valve

Loose or disconnected rubber tube
Blocked rubber tube

Camshalt position sensor

Blocked exhaust system

Crifice

Mass air flow sensor
EGRC-solenoid vaive

EC-284



DTC P0402 EGRC-BPT VALVE FUNCTION

DTC Confirmation Procedure

MW EGRC-BPT vivrodoz B [

OUT OF CONDITION

MONITOR
CMPS=RPM(REF) 1250rpm
THRTL POS SEN 0.62v
B/FUEL SCHDL 2.4msec

0 20 40 &0 80 160

SEF866U

N EGRC-BPT VLV Posoz Bl []

__________ MONITCOR
CMPS*RPM(REF} 1325rpm
THRTL PQOS SEN 0.66V
B/FUEL SCHDL 2.6msec

0 20 40 &0 B0 100

SEF867U

B EGRC-BPT VLV Pod02 B [
COMPLETED

SELF-DIAG RESULTS

SEF868U

DTC Confirmatidn Procedure

NAEC0485

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 the test at a temperature of -10°C (14°F) or

higher.
{® With CONSULT

1)
2)
3)

4)
5)
6)

7)

8)

Start engine and warm it up to normal operating temperature.
Stop engine and wait at least 5 seconds.
Turn ignition switch “ON” and select “EGRC-BPT/V P0402” of
“EGR SYSTEM" in “DTC WORK SUPPORT” mode with CON-
SULT.
Start engine and let it idle.
Touch “START".
Check the output voltage of “THRTL POS SEN” (at closed
throttle position) and note it.
When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen and the bar chart may
increase. Maintain the conditions many times until “COM-
PLETED” appears.
CMPS-RPM (REF):
1,200 - 1,800 rpm (A/T models)
1,400 - 2,200 rpm (M/T models)
Vehicle speed:
30 - 60 km/h (19 - 37 MPH) (A/T models}
30 - 100 km/h (19 - 62 MPH) (M/T models)
B/FUEL SCHDL:
2.3 - 2.8 ms {A/T models)
2.3 - 2.7 ms (M/T models)
THRTL POS SEN:
X - (X + 0.30) V {A/T models)
X - (X + 0.35) V (M/T models)
X = Voltage value measured at step 6
Selector lever: Suitable position

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.

If the bar chart indication does not continue to progress,
completely release accelerator pedal once and try to meet
the conditions again.

If “TESTING” does not appear on CONSULT screen, retry
from step 2.

if “OK” is disptayed, carry out “OVERALL FUNCTION CHECK”
on next page. If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-286.

EC-285

MT

AT

T

PD

AX

EL

DX
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DTC P0402 EGRC-BPT VALVE FUNCTION

Overall Function Check

Overall Function Check

Use this procedure to check the overall function of the EGRC-BPT valve. During this check, a 1st trip DTC

might not be confirmed.

#® Without CONSULT

1. Disconnect the rubber tube to intake manifoid collector at the EGRC-solenoid valve.

2. Disconnect the rubber tube to the EGRC-BPT valve at the EGRC-solenoid valve.

3. Connect two rubber tubes disconnected in steps 1 and 2. (The intake manifold vacuum will be directly
applied to the EGRC-BPT valve.) '

4. Start engine.

5. Check for the EGR valve lifting with engine at idle speed under no load.
EGR valve should remain closed.

8. Check the EGR vaive lifting when rewving 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 lifting.

—

@

I:jﬁ: -
== Sennce port

EGRC-solenoid valve

Absolute pressure sensor

464

MAP/BARO switch solencid valve

SEF865U

Diagnostic Procedure

NAECO466

1

CHECK HOSE 3 CHECK ORIFICE

1. Turn ignition switch “OFF".
2. Check vacuum hose for clogging and improper connection.

BPFT valve and EGRC-soleneid valve.

Check if orifice is installed in vacuum hose betwean EGRC-

OK or NG OK or NG
OK p |GOTOZ. OK p ([GOTOA4
NG P | Repair or replace vacuum hose. NG p | Replace vacuum hose.
2 CHECK EXHAUST SYSTEM 4 CHECK GOMPONENT

Check exhaust system for collapse.

(EGRGC-BPT valve)
Refer to “Component Inspection”, EC-287.

OK or NG
OK or NG
OK p |GOTOS.
OK p [GOTOS.
NG P | Repair or replace exhaust system.
NG p | Replace EGRC-BPT vaive.

EC-286



DTC P0402 EGRC-BPT VALVE FUNCTION

Diagnostic Procedure (Coni'd)

M
5 CHECK COMPONENT 7 CHECK COMPONENT &
(Camshaft position sensor) (EGRC-solenoid valve)
Reler to “Component inspection”, EC-274. Refer to “Component inspection”, EC-365. A
OK or NG OK or NG
oK p [GOTOGB. OK p GO TO 8. EM
NG P | Replace camshaft position sensor. NG P | Replace EGRC-solenoid valve.
LG
6 CHECK COMPONENT 8 CHEGCK COMPONENT
(Mass air flow sensor) (EGR valve)
Refer to "Component Inspection”, EC-122. Refer to “Component Inspection”, EC-283.
OK or NG OK or NG
OK P (GOTO7Y. OK p (GO TCA.
NG P | Replace mass air flow sensor. NG p | Replace EGR valve.
CL
9 CHECK INTERMITTENT INCIDENT -
Refer to “TROUBLE DIAGNCSIS FOR INTERMITTENT Wy
INCIDENT", EC-107.
AT
p | INSPECTION END
TF
PO
AX
SU
Component Inspection
NAEC0208
EGRC-BPT VALVE EE

NAECH206501

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-BFT valve. S
Leakage should exist.

X No pressure
Bl

SEF172P,

EC-287 465
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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

Rear

heated heated

oxygen axygen

sensor sensor
L

On Board Diagnosis Logic o

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 i i i
mp : Exnaust gas malfunction is diagnosed.
SEF184U)
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0420 s Warm-up three way catalyst does not operate properly. | ® Warm-up three way catalyst
4702 ¢ Warm-up three way catalyst does not have enocugh oxy- | e Exhaust tube
{right bank} gen storage capacity. ® |ntake air leaks
® Injectors
P0430 ® Injector leaks
0703 e Spark plug
{left bank) & [mproper ignition timing
DTC Confirmation Procedure
% MONTOR  yr NOFAIL [] CAUTION: NAECa467
{IEII\?A E%'EEN.‘SF” T Always drive vehicle at a safe speed.
FR 02 SEN-B2 0.37V NOTE:
RR 02 SEN-B1 0.32V : .
lF:‘R 02 SEN-B2 0.32v If “DTC Confirmation Procedure” has been previously conducted,
FROZMNTRE  LEMN always turn ignition switch “OFF” and wait at least 5 seconds
RR 02 MNTR-B1 LEAN before conducting the next test.
RR Q2 MNTH-E’ﬁ LEAN () With CONSULT
| RECbHD | 1) Start engine and warm it up to normal operating temperature.
serasoy]  2)  Set “MANU TRIG” and “HI SPEED”, then select “FR 02
SEN-B1 (-B2)", “RR O2 SEN-B1 (-B2}", “FR 02 MNTR-B1
-B2)", “RR 02 MNTR-B1 {-B2)” in “DATA MONITOR” mode
WsRTsaus @[] \(rvith)CONSULT. .
3) Touch “RECORD” on CONSULT screen with engine speed
gCZ’;L;%TEM &%F;,IL; held at 2,000 rpm constantly under no load.
02 SENSOR CMPLT 4) Make sure that the switching frequency between “RICH” and
AR Ve ER CMPLT “LEAN” of “RR 02 MNTR-B1 (-B2)" is much less than that of
“FR 02 MNTR-B1 (-B2)” as shown below.
Switching frequency ratio = A/B
A: Rear heated oxygen sensor switching frequency
PRINT B: Front heated oxygen sensor switching frequency
SEF215U 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 troubie 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 following step.
5) Select “AUTO TRIG” in “DATA MONITOR” mode with CON-
SULT.
8) 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 (Conf'd)

minutes. el
(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. VA
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.
LG
Overall Function Check i
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 55
confirmed.
GL
T
. AT
) Without CONSULT
Td mr n 1) Start engine and warm it up to normal operating temperature. -
HS. e @ @@\ 2) Set voltmeters probes between ECM terminals 50 (front T
T heated oxygen sensor right bank signal), 51 (front heated oxy-
L E;?A I;' CONNECTOR| Gféﬁ-H gen sensor left bank signal) and engine ground, and ECM ter-
N minals 56 (rear heated oxygen sensor right bank signal), 57 PD
1;-\ (. (rear heated oxygen sensor left bank signal) and engine
& I‘ﬁ ground. A
’ ! 3) Keep engine speed at 2,000 rpm constant under no load. e
& O 1 4) Make sure that the voltage switching frequency (high & low)
- SEF441V between ECM terminals 56 and engine ground, or 57 and g
engine ground is very less than that of ECM terminals 50 and
g e engine ground, or 51 and engine ground.
A T Switching frequency ratio = A/B BR
"-s _ﬂ @@ A: Rear heated oxygen sensor voltage switching fre-
5 _ quency
L E;M = CONNECTOR) Gf (5\\-'* B: Front heated oxygen sensor voltage switching fre- &
, ‘.E..,ﬁ quency
1;\ (15 This ratio should be less than 0.75.
o 5 If the ratio is greater than above, it means warm-up three way [(RB§
I ! catalyst does not operate properly.
® O 1 NOTE: —
} seraav| I the voltage at terminal 50 or 51 does not switch periodically more Bt
than 5 times within 10 seconds at step 4, perform trouble diagno-
sis for “DTC P0133, P0153” first. (See EC-178.) A
8C
|
=L
I3
467
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DTC P0420 (RIGHT BANK, -B1), P0430 (LEFT BANK, -B2) THREE WAY

Diagnostic Procedure

CATALYST FUNCTION

Diagnostic Procedure

MNAEGO203

1 CHECK EXHAUST SYSTEM 5 CHECK INJECTORS
Visually check exhaust tubes and muffler for dent. 1. Refer to WIRING DIAGRAM for Injectors, EC-430,
OK or NG 2. Stop engine and then tumn ignition switch “ON".
or 3. Chack voltage between ECM terminals 102, 104, 106, 109,
oK p |GOTO2 111 and 113 and ground with CONSULT or tester.
Battery voitage should exist.
NG p | Repair or replace it.
ﬁ CONNECT
- I Ecm Jo]connecton]| . G:}J
2 CHECK EXHAUST AIR LEAK 102.104,106,709,111,113,
1. Start engine and run it at idle.
2. Listen for an exhaust air leak before the warm-up three C‘w
way catalyst. j
G ke
N SEF711U
OK or NG
OK p |GOTOG.
NG » | Perform "Diagnostic Procedure”,
"INJECTOR", EC-432.
6 CHECK IGNITION SPARK
SEFO99P
1. Turn ignition switch “OFF”.
OK or NG 2. Discennect ignition wire from spark plug.
3. Connect a known good spark plug to the ignition wire.
OK » [GOTOS. 4. Place end of spark plug against a suitable ground and
NG » | Repair or replace. crank engine.
5. Check for spark.
3 CHECK INTAKE AIR LEAK ignition wire
Listen for an intake air leak after the mass air flow senscor.
OK or NG
OK p |[GOTOA4,
NG p | Repair or replace. A
- Spark plug
v i »
4 CHECK IGNITION TIMING
SEF282G
Check ignition timing.
Refer to “TROUBLE DIAGNOSIS — BASIC INSPECTION”, OK or NG
EC-85.
OK p (GOTOB.
OK or NG
NG p (GOTO7.
OK p |GOTOS.
N L
G 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. WA
Refer to EC-33.
Keep fuel hose and all injectors connected to injector gal-
ry. El
3. Disconnect all ignition coil harness connectors.
4. Turn ignition switch “ON". .
Make sure fuel does not drip from injector. L@

Does not drip p GO TOS.

Drips p | Replace the injector(s) from which fuel
is dripping.

FiE

9 CHECK INTERMITTENT INCIDENT

Reter to "TROUBLE DIAGNOCSIS FOR INTERMITTENT ‘ ©“_—:
INCIDENT”, EC-107.

MY

Trouble is p | INSPECTION END
fixed

AT

Trouble is not p | Reptace warm-up three way catalyst.
fixed

TF

PD

sU

ST

RS

BY

A

SC
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: DTC P0440 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (SMALL LEAK) (NEGATIVE PRESSURE)

On Board Diagnosis Logic

On Board Diagnosis Logic o

NOTE:

If both 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 “Vacuum test” conditions.

The vacuum cut valve bypass valve is opened to clear the line between the fuel tank and the EVAP canister
purge volume control solenoid valve. The EVAP canister vent control valve will then be closed to shut the EVAP
purge line off. The EVAP canister purge volume control solenoid valve is opened to depressurize the EVAP
purge line using intake manifold vacuum. After this occurs, the EVAP canister purge volume control solenoid
valve will be closed.

EVAF service port
EVAP control system pressure sensor. m
Vacuum cut valve bypass valv J
Vacuum EW?P EVAP canister

cut valve [canister purge volume
control solenoid valve

EVAP canister:
vent control \é
. valve SEF918U

DTC No. Malfunction is detected when ... Check lems (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 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 volume control solenoid
valve

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARC switch solencid valve

Blocked or bent rubber tube to MAP/BARC
switch solenoid valve

O-ring of EVAP canister vent control valve is
missing or damaged.

® EVAP canister is saturated with water.

¢ EVAP control system pressure sensor

P0440 o EVAP control system has a leak.
0705 & EVAP control system does not operate properly.

CAUTION:

¢ 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.

470
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DTC P0440 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (SMALL LEAK) (NEGATIVE PRESSURE)

DTC Confirmation Procedure

B EVAP SML LEAK Po440 M []

1)PERFORM TEST AT A
LOCATION OF 5-30C
(41-86F)

2YOPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED.
IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART,
4)TOUCH START.

l

EXIT || START

SEF296U

B EVAP SML LEAK Po440ll []

ok ok ok ok (O % % ok ok k%

END || PRINT

SEF297U

B EVAP SML LEAK Po440 [l D

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL
HAS COOLED.

EXIT |[ PRINT

SEF669U

DTC Confirmation Procedure

NAECOZT 1

NOTE:

If both DTC P0440 and P1448 are displayed, perform
trouble diagnosis for “DTC P1448” first. (See EC-404.)
Make sure that EVAP hoses are connected to EVAP canis-
ter purge volume control solenoid valve properly.

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:

Perform “DTC WORK SUPPORT” when the fuel level is

VA

=

e

[ ]
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 [5
86°F).

e [t is better that the fuel level is low.

) With CONSULT L

1) Turn ignition switch “ON”.

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

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

4) Make sure that the following conditions are met. AT
COOLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 5 - 60°C (41 - 140°F)

5) Select “EVAP SML LEAK P0440" of “EVAPORATIVE SYS- 17
TEM? in “DTC WORK SUPPORT” mode with CONSULT.

Follow the instruction displayed. ED

NOTE:

e |f the CONSULT screen shown at left is displayed, stop the
engine and stabilize the vehicle temperature at 25°C (77°F) or Ay
coaler. After “TANK F/TMP SE” becomes less than 30°C
(86°F), retest. _

(Use a fan to reduce the stabilization time.) Sl
This test with engine at idle will take approximately 5 minutes,

6) Make sure that “OK” is displayed.

If “NG” is displayed, refer to “Diagnostic Procedure”, EC-294. BR

@ With GST

NOTE: &

e Be sure to read the explanation of “Driving Pattern” on EC-49
before driving vehicle.

e It is better that the fuel level is low. BiS]

1) Start engine.

2) Drive vehicle according to “Driving Pattern”, EC-49. _

3) Stop vehicle. BT

4) Select “MODE 1" with GST.

e If SRT of EVAP system is not set yet, go to the following step. []4

e |f SRT of EVAP system is set, the result will be OK.

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

6) Start engine. §C
It is not necessary to cool engine down before driving.

7) Drive vehicle again according to the “Driving Pattern”, EC-49. EL

8) Stop vehicle.

9) Select “MODE 3" with GST.

e |f P0440 is displayed on the screen, go to “Diagnostic DX
Procedure”, EC-294. a7

EC-293
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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 £1440”, EC-382.

if P1447 is displayed on the screen, go to “Diagnostic Proce-
dure” for “DTC P1447”, EC-401.

If P0444Q, P1440 and P1447 are not displayed on the screen,
go to the foliowing step.

10) Select “MODE 1” with GST.

3

e |f SRT of EVAP system is set, the result will be OK.

e |f SRT of EVAP system is not set, go to step 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 level is low.

1) Start engine.

2) Drive vehicle according fo “Driving Pattern”, EC-49.
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-diagnaostic results)” with ECM.

NAEC0212

1 CHECK FUEL FILLER CAP

2 CHECK COMPONENT

cap.

1. Check for genuine fuel filler cap design.

N/

SEF915U
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 tank vacuum relief valve)
Reter to "Evaporative Emission System”, EC-24.

OK or NG
OK p |GOTO3.
NG p | Replace fuel filler cap with a genuine
one.

blower.

OK or NG
OK p |GOTOZ2.
NG (Step 1} P [ Replace with genuineg fuel filler cap.
NG (Step 2) p [ Retighten until the raiching sound is
- | heard.
NG (Step 3) p | Remove fuet filler cap, then clean cap

| and fuel filler neck threads using air

EC-294



DTC P0440 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (SMALL LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure {Confd)

3 INSTALL THE PRESSURE PUMP 4 CHECK FOR EVAP LEAK cl
To locate the EVAP leak, install EVAP service port adapter @ With CONSULT
and pressure pump 1o EVAP service port. 1. Turn ignition switch “ON". MA
2. Select “EVAP SYSTEM CLOSE” of “WORK SUPPORT”
mode with CONSULT.
3. Touch “START” and apply pressure to the EVAF line until E[M’J
the pressure indicator reaches the middle of the bar graph.
B EVAP SYSTEM CLCSER D L@
APPLY PRESSURE TO
SERVICE PORT TO RANGE
BELOW.
DO NOT EXCEED 0.6psi.
0.2 04
| END l cl.
SEF217U
4. Using EVAP leak detector, locate the EVAP leak. Refer to
the instruection manual for more details about the leak MIT
detector. M
. Refer to “EVAPORATIVE EMISSION LINE DRAWING”,
service EC-28.
port A
Pressure Leak detector AT
pump
SEF216U TF
Models with p | GO TO 4.
CONSULT PR ‘
Models with- » | GOTCS, )
out GONSULT AX |
SEF200U
& Never use compressed air or a high pressure pump. SU

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

e Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pres- BR
sure in the system.

OK or NG

OK p |GOTOSG.

NG p | Repair or replace.

iy
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DTC P0440 EVAPO

RATIVE 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 volts until the end of
test.)

EVAP
canister

EVAP canister

Battery vent control valve SEF598U

3. Apply 12 valts DC to vacuum cut valve bypass valve. The
vaive will open. {Continue to apply 12V until the end of

test.)

SEF598U

4. Pressurize the EVAP line using pressure purnp with 1.3 to
2.7 kPa (10 to 20 mmHg, 0.39 to 0.79 inHg), then remove
pump and EVAP service port adapter.

. Using EVAP leak detector, locate the EVAP leak. Refer to
the instruction manual for more details about the feak
detector. Refer to “EVAPORATIVE EMISSION LINE
DRAWING”, EC-28.

Leak detector

(Water separator)
Refer to “Component Inspection”, EC-398.

OK or NG
OK p [GOTO7.
NG P | Replace water separator.
7 CHECK COMPONENT AND CIRCUIT

{EVAP canister vent control valve and O-ring)
Refer to “DTC Confirmation Procedure”, EC-305.

N Y

Y

- EVAP canister vent

//\

— o \l
e/ NU'S
NEIN

WITH WATER

\\ control valve
\ \ /// SEF1438
OK or NG

OK p GOTOS.

NG p | Repair or replace EVAP canister vent
control valve and O-ring or harness/
connectar,

8 CHECK IF EVAP CANISTER SATURATED

valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

& EVAP canister

1. Remove EVAP canister with EVAP canister vent control

EC-296

Water
¢ vent control valve S
SEF200U
& Never use compressed air or a high pressure pump, Yes or No
s Improper installation of the EVAP service port adapter
to the EVAP service port may cause a leak. Yes P [GOTOS.
* Do not exceed 4.12 kPa (0.042 kgfcm?, 0.6 psi) of pres- No (With » |GOTO 11
sure in the system. CONSULT) ’
OK or NG No (Without B GOTO12.
OK » |GOTOs. CONSULT)
NG P | Repair or replace,




DTC P0440 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (SMALL LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont’d)

9 CHECK 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 (With » |GOTO 11.
CONSULT)
OK (Without p (GO TO 12,
CONSULT)
NG p |GOTO10.

10 |DETECT MALFUNCTIONING PART

Check the iollowing.

® VAP canister for damage

® EVAP hose between EVAP canister and water separator for
clogging or poor connection

P [ Repair hose or replace EVAP canister.

1 CHECK COMPONENT

With CONSULT

{EVAP canister purge volume control solenoid valve)

1. Disconnect vacuum hose to EVAP canister purge volume
control sofencid valve at EVAP service port.

2. Start engine.

3. Perform “PURG VOL CONT/V” in “"ACTIVE TEST" mode.

BaAacTveTEsTE [
PURG VOL CONTAV  0.0%

=zzz==zzz==z MONITOR ===zzzz==:
CMPS-RPM(REF) 2187rpm
FR 02 MNTR-B2 LEAN
FR Q2 MNTR-B1 LEAN
A/F ALLPHA-B2 1%
A/F ALPHA-B1 0%
THRTL POS SEN 0.64V

[Qull uP |[DWN ]|Qd]
SEF308U

4. Touch “Qu"” on CONSULT screen to increase “PURG VOL
CONT/" gpening to 100.0%.
5. Check vacuum hose for vacuum when revving engine up to

2,000 rpm.
Vacuum should exist.
OK or NG
OK p | GO TO15.
NG p GO TO 13.

12 CHECK COMPONENT G
R without CONSULT
{EVAP canister purge volume control solenoid valve) (M)A
1. Start engine and warm it up to normal operating tempera-
ture.
2. Stop engine. EM
3. Discennect vacuum hose to EVAP canister purge volume
centrol solenoid valve at EVAP service port.
4. Start engine and let it idle for at least 80 seconds.
5. Check vacuum hose for vacuum when revving engine up to H:@
2,000 rpm.
Vacuum should exist.
OK or NG
OK p | GO TO 15,
I
NG p | GOTO 13, FE
13 CHECK VACUUM HOSE CL
Check vacuum hoses for clogging or disconnection. Refer to
“Vacuum Hose Drawing”, EC-18. M
OK or NG
OK p | GO TO 14. AT
NG p | Repair or reconnect the hose.
¥
14 CHECK COMPONENT
{EVAP canister purge volume control solenoid valve) Ep
Refer 1o “Component Inspection”, EC-304.
OK or NG
i N7
OK » | GO TO 15. AX
NG p | Replace EVAP canister purge volume
control sclenoid valve. @U
15 CHECK COMPONENT 3R
{Absclute pressure sensor)
Refer to "Component Inspection”, EC-131.
ST
RS
Absclute pressure T
5ensor harness/
connector  /
Mass air flow sensor
[FA
SEF748U
OK or NG S
OK p (GO TO 16.
NG p | Replace absolute pressure sensor. EL
1)
475
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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 solenocid valve)
Refer to “Component Inspection”, EC-347.

solenoid valve
harness connector

Rear right tire
AN

{EVAP control system pressure sensor)
Refer to “Component Inspection”, EC-317.

e T
\\> EVAP control system pressure

~sensor harness connector
¥ !

EVAP canister&
bl

{Tank fuel temperature sensor)
Refer to "Component Inspection”, EC-254.

Rear seat access
p—

Fuel tank gauge wunit
harness caonnector

SEFTesy SEF495R
OK or NG OK or NG
OK » |GOTO 7. CK p GO TO 19.
NG »> Fjszce MAP/BARO switch solenoid NG p | Replace EVAP control system pres-
sure sensor.
7 CHECK COMPONENT 19 CHECK EVAP PURGE LINE

Check EVAP purge line {(pipe, rubber tube, fuel tank and
EVAP canister) for cracks or improper connection.
Refer to “Evaporative Emission System”, EC-24.

OK or NG
QK p | GO TO 20.
NG p | Repair or reconnect the hose.
20 CLEAN EVAP PURGE LINE

Clean EVAP purge line {pipe and rubber tube) using air
blower.

» GO TO 21.

SEF751U
OK or NG
OK p GO TO 18.
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 CONTROIL. SOLENOID VALVE

Description
Description Gl
NAECO214
SYSTEM DESCRIPTION
NAECO214501
- ECM A
Sensor Input Signal to ECM function Actuator
Camshatt position sensor Engine speed [E[M)
Mass air flow sensor Amount of intake air
Engine coclant temperature sensar Engine coolant temperature LG
Ignition switch Start signal
Throttle position sensor Throttle position E :’AP CaN” 4 EVAP canister purge volume
ISter purge control solencid 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 CL
Vehicle speed sensor Vehicle speed
This system controls flow rate of fuel vapor from the EVAP canis— M
ter. The opening of the vapor by-pass passage in the EVAP canis-
ter purge volume control solenoid valve changes to control'the flow AT
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 vaive varies for optimum engine cor_1tro|. TE
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 ED
air flow changes.
X
s
9 COMPONENT DESCRIPTION I
qll The EVAP canister purge volume control solenoid valve uses a g
" ON/OFF duty to control the flow rate of fuel vapor from the EVAP
3 canister. The EVAP canister purge volume control solenoid valve
o8, - is moved by ON/OFF pulses from the ECM. The longer the ON §T
pulse, the greater the amount of fuel vapor that will flow through the 1
= lve,
ﬁm va
RS
Bl
SEF337U D f
CONSULT Reference Value in Data Monitor !
Mode FA
. . NAECOZ15
Specification data are reference values.
MONITCR ITEM CONDITION SPECIFICATION SC
L Ermiiono e |14 i e o
PURG VOL CIv & Shift lever: “N" ‘
e No-load 2,000 pm —
B |

477 |
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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

NAEC0216

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

TER | WiRE
MINAL c ITEM CONDITION DATA (DC Voltage)
NO. OLOR
[Engine is running]
[Ignition switch “OFF"] 0- 15V
¢ For a few seconds after turning ignition switch '
4 LB ECCS relay {Seif-shut- <“QFF”
off)
[ignition switch “OFF"] . |BATTERY VOLTAGE
* Afew seconds passed after turning ignition switch (11 - 14V)
“OFF”
BATTERY VOLTAGE
(11 - 14V)
W
[Engine is running] P
# Idle speed Qe
Sems’ T
EVAP canister purge SEF994U
5 LG/B | volume contral sole-
noid valve BATTERY VOLTAGE
{11 - 14V
M
' a0
[Engine is running] 20} -
o Engine speed is 2,000 rpm o - L
SEFg95U
67 [B/W
- . BATTERY VOLTAGE
Power supply for ECM | [Ignition switch “ON"
Engine is running] BATTERY VOLTAGE
17 |[BW [Eng g
Current return e idie speed (11 - 14v)
On Board Diagnosis Logic
NAECO217
DTC No. Malfunction is detected when ... Check Items (Possible Cause}
P0443 An impraper voltage signal is sent to ECM through the ® Harness or connectors
1008 valve. (The valve circuit is cpen or shorted.)
® EVAF canister purge volume control solenoid
valve
DTC Confirmation Procedure

¥ MONITOR v NOFAL []{ NAECO218
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 battery
voltage is more than 11V at idie.
| —=coRD With CONSULT
1) Turn ignition switch “ON”.
SEF357V

478

EC-300



DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER
PURGE VOLUME CONTROL SOLENOID VALVE

- DTC Confirmation Procedure (Cont'd)

2) Select “DATA MONITOR" mode with CONSULT, al
3) Start engine and let it idle for at least 13 seconds.
& With GST MA

1) Start engine and let it idle for at least 13 seconds.
2} Select “MODE 7" with GST.

No Tools (=]
1) Start engine and iet it idle for at least 13 seconds.
2) Turn ignition switch “OFF” and wait at least 5 seconds. e

3) Turn ignition switch “ON” and perform “Diagnostic Test Mode
I} (Self-diagnostic results)” with ECM.

FE
cL
MT

AT

PD

SU

B

HA
SC
EL

479
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER
PURGE VOLUME CONTROL SOLENOID VALVE

Wiring Diagram

Wiring Diagram

NAECG213

BATTERY EC'PGC/V‘O1

Refer to EL-POWER.

- . Detsctable line for DTC
— : Non-detectable line for DTC

F113
ECCS &)
RELAY

at

s —e—sfdt
dle ot

=

=

}g—gi z

2 ' EVAP CANISTER

PURGE VOLUME
%2{4J§OL SOLENGID
LB AW = B/W }
IFegh Gt - - === - - {l I—;—-’
LG/B
:] BIW B/W
VB BW BW Las
@
(xS =i ] (63 g
S @ 5@
A -
@
]
.ﬂ
1
B LB BAW BIW LG/B
ICl el 7] [ =1
SSQFF ECMP ECMP  CRTN EVAP |EGM
(ECCS
CONTROL
MODULE)

Refer to last page (Foidout page).

=] ED. D

o] oo
1lo]ala]ste =67 ]8]o]ic 517 3\
11 r2[18]1a]15[16]17]16]re[e0[21[22[23]4 Mv?f 3|6 123 F1lj4

101102 | 103 [ 104| ]105] 108 | 107§ 108
LD AL R AAPS B Y ALY AR
0708 |19 [120f |21 122]123) 124

MEC085C
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER

PURGE VOLUME CONTROL SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NAEC0220

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 volumel :
contrel solenoid

valve harness

)

SEF873U
3. Turn igniticn switch “ON".
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voltage: Battery voltage

DISCONNECT

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.

H.s. I Ecm |0|CONNECTOH|| F) T.s.

5 DISCONNECT

DISCONNECT

[Ql

(CE@ 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 following.

¢ Harness connectors F28, F113

e Harness for open or short between EVAP canister purge
volume control sofenoid valve and ECM

SEF880U
OK or NG
OK p |GoTOS
NG p lGOTO2

2 DETECT MALFUNCTIONING PART

P | 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, F113

e Harness for open or short between EVAFP canister purge
volume control solencid valve and ECCS relay

Harness for open or short between EVAP canister purge
volume control sclenoid valve and ECM

5 CHECK COMPONENT

(EVAP canister purge volume control solenoid valve)

P | Repair harness or connectors.

Refer to “Component Inspection” EC-304.
OK or NG
OK p |GOTOS.
NG p | Replace EVAP canister purge volume
control solenoid valve.

6 CHECK INTERMITTENT INCIDENT

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

p | INSPECTION END

SC

EC-303
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER
PURGE VOLUME CONTROL SOLENOID VALVE

Diagnostic Procedure {Cont'd)

B ACTIVETEST B |:|
PURG VOL CONT/V  0.0%

=zzzzzzz=z MONITOR zz=======:
CMPS*RPM(REF) 787rpm
FR 02 MNTR-B2 RICH
FR O2 MNTR-B1 RICH
A/F ALPHA-B2 100%
A/F ALPHA-B1 100%
THRTL POS SEN .44V
[Qu[ uP_|[ DWN JlQd]
SEF882U
@ SEFG60U

SEF661U

Component Inspection

NAECO227

EVAP CANISTER PURGE VOLUME CONTROL

SOLENOID VALVE
(@ With CONSULT
1. Start engine. -

NAECO221501

2. Perform “PURG VOL CONT/V" in “ACTIVE TEST” mode with
CONSULT. Check that engine speed varies according to the

valve opening.

If OK, inspection end. If NG, go to following step.

3. Check air passage continuity.

Condition Air passage continuity
PURG VOL CONT/V value betwsen A and B
100.0% Yes
0.0% No

If NG, replace the EVAP canister purge volume control sole-

noid valve,

) Without CONSULT
Check air passage continuity.

Air passage continuity

Condition between A and B
12V direct current supply between ter- Yes
minals

No

No supply

If NG, replace solenoid valve.

EC-304



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER
VENT CONTROL VALVE

Component Description

Atmospheric pressure Coll Terminal Component Descr!ptlon NAEC0222 €l
side = The EVAP canister vent controf valve is located on the EVAP can-
valve ister and is used to seal the canister vent. MA

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- By
ity to seal the vent is necessary for the on board diagnosis of other S
evaporative emission control system components.
This solenoid valve is used only for diagnosis, and usually remains Le
Piunger Spring opened. "
When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows

SEF378Q
“EVAP Control System {Small Leak)” diagnosis.
N\ A ‘
E}D canis{er\ \fVAP canist

er
\ ) . ‘E
 vent centrol valye i-——..‘ =5

Canister side

\} i
% s
5 GL
ey
Rear right tire
™ SEF484A AT
CONSULT Reference Value in Data Monitor
. . MOde NAEC0223 TF
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION 50
VENT CONT/V & Ignition switch: ON OFF
ECM Terminals and Reference Value o P
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).
TER | \wiRe sU
M':II\CI;—\L COLOR ITEM CONDITION DATA (DC Voltage)
) BR
EVAP t t control - - BATTERY VOLTAGE
108 |G/R v or Ve COMTE { ngnition switch “ON"] (a1 - 14v)
On Board Diagnosis Logic ST
NAEGDZ25
DTC No. Malfunction is detected when ... Check ltems (Possible Cause) 28
P0446 An improper voltage signal is sent to ECM through EVAP e Harness or connectors
0903 canister vent control valve. (The valve circuit is open or shorted.)
e EVAP canister vent control valve Eil
DTC Confirmation Procedure
NAEC0226 HA
CAUTION:
Always drive vehicle at a safe speed.
NOTE: §C

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch "OFF” and wait at least 5 seconds
before conducting the next test. i
TESTING CONDITION:
Before performing the following procedure, confirm battery B
voltage is more than 11V at idie.

483
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER
VENT CONTROL VALVE

DTC Confirmation Procedure (Contd)

¥r MONITOR
CMPS+RPM(REF)

% NOFALL []

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.

2y Turn ignition switch “OFF”, wait at ieast 5 seconds and then
turn “ON".

3) P(e)rform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM. :

EC-306



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER
VENT CONTROL VALVE

Wiring Diagram

Wiring Diagram @l
MNAFCG228
IGNITION SWITCH EC-VENTN -01
ON or START [MA
1
! FUSE  |Relerto EL-POWER.
g 10 [BLOCK
[18] mmm : Dolectable fine for DTC ;
1 - — : Non-detectable line for DTC EM
IR
BAW LG
2
L"I
[FE
e —
€D
GL
MIT
[2] EVAP CANISTER
VENT CONTROL
é VALVE AT
B103 A
[
GiR
T
Bm
- PD
AX
'G"-
F]‘l- SIU
T
I BR
ECM
CDCV i ST
CONTROL
MODCULE)
..F24
RS
Refer to last page (Foldout page}.
A ()
1]2]3]4]5KA6]7]8]2]0 1[2]3]ay Mi0)
R E R B EEE M\:'4 \5]|6]|7 a/ @
(HA
101 | ta2 {108 | 04| | 105 08 |17 [ 08 SC
g nofmjn2 3] 1 | 115 | 16
I R AT
EL
MECD66C )
DX
485
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER
VENT CONTROL VALVE

Diagnostic Procedure

Diagnostic Procedure I

3 CHECK POWER SUPPLY

1 INSPECTION START
Do you have CONSLULT?

Yes or No
Yes » |GOTO2
No p |GOTO3.

2 CHECK CIRCUIT

1. Turn ignition switch “OFF” and then turn “ON".

2. Select “VENT CONTROL/N" in “ACTIVE TEST” mode with
CONSULT.

3. Touch “ON/OFF” on CONSULT screen.

BacTiveTeEsTH - [
VENT CONTROLV ~ ON

==zzz===== MONITOR zzz=zz===:
CMPS*RPM(REF) orpm
FR (2 MNTR-B2 LEAN
FR 02 MNTR-B1 LEAN
A/F ALPHA-B2 100%
A/F ALPHA-B1 100%
THRTL POS SEN 0.48V

4. Check for operating sound of the valve.
OK or NG

SEF883U

OK » {GOTOT.

NG » [GOTOS.

1. Turn ignition switch “OFF".
2. Disconnect EVAP canister vent control valve harness con-
nector.
T — o N e ;.! )
. = EVAP canister —=—==—
vent control valve
S 8

i
ZTAPEnister
\N

3. Turn ignition switch “ON".
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voltage: Batlery voltage

& DISCONNECT
= 4 €

)

SEF&72T

g,

SEF884L
QK or NG
OK p |GOTOS.
NG p [GOTOA4.

4 DETECT MALFUNCTIONING PART

Check the following.

& Harness connectors M2, B1

® Harness connectors B43, B101

* 10A fuse

® Harness for open or short between EVAP canister vent con-
trol valve and fuse

p i Repair harness or connectors.
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER
VENT CONTROL VALVE

Diagnostic Procedure (Cont'd)

5 CHECK QUTPUT SIGNAL CIRCUIT

6 DETECT MALFUNCTIONING PART

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 108 and
terminal 1.
Continuity should exist.

’@ = =
[_Ecm _[ofconnecTor]f =1 | £

DISCONNECT

CISCONNEGT 108

Check the following.

¢ Harness connectors B101, B43

® Harness connectors 81, M2

e Harness connectors M34, F27

& Harness for open or short between EVAP canister vent con-
tral valve and ECM

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

7 CHECK COMPONENT

@5@ (EVAP canister vent control valve)
SEF885U Refer to “Component Inspectian” EC-309.
If OK, check harness for short to ground and short to
power, o OK or NG ClL
OK or NG OK p | GOTOB.
0K » |GOTO7T. NG » | Replace EVAP canister vent control T
valve.
NG p |GOTOS.
AT
8 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT .
INGIDENT”, EG-107. T
p | INSPECTION END D)
A
SU
0-1ing 633 Component Inspection
MNALCD230
BacmvetesTl [ EVAP CANISTER VENT CONTROL VALVE N EiR
VENT CONTROLY OFF CheCk aIF passage COﬂtIFIUIty
________ MONITOR —oe @ With CONSULT )
________ OR =======: i TICH ” S“_"
CMPS-RPM{REF) Crpm Perform “VENT CONTROL/V” in “ACTIVE TEST"” mode.
F3 02 MNTR-B1 AiCH
THATL P03 SEN sy Condition Air passage continuity
VENT CONTROLY between A and B BS]
Con oo el | o N
OFF Yes Ef
SEF393V
$ Without CONSULT
A B
OQ = DO Condition Air passage continuity Iy
© between A and B
® .
12V direct current supply between ter- No §C
/Q\ _ minals 1 and 2
O-rmg@
No supply Yes EL
<) 5.1 - 63 Nom
(0.52 - 0.64 kg-m,
BATTERY 45.1 - 55.6 in-Ib) Dl
SEF969S
487
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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.

If portion B is rusted, replace EVAP canister vent control
valve.

Make sure new O-ring is installed properly.
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DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

Component Description

Evaporative
emissicn (EVAP)
control system
pressure sensor

SEF4290Q
5_
451

> 4
© 35
g 3}
alsr
5 1}
Caos}

0 1 1

9.3 +4.0
(-70, -2.76, —1.35) (+30, +1.18, +0.58)

Pressure kPa {mmHg, inHg, psi)
(Reiative tc atmospheric pressure) SEF954S

Component Description
NAECH231

The EVAP control system pressure sensor detects pressure in the
purge line. The sensor output voltage to the ECM increases as
pressure increases. The EVAP control system pressure sensor is
not used to control the engine system. It is used only for on board

diagnosis.

CONSULT Reference Value in Data Monitor

Mode
gy . MNAFCD232
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
EVAP SYS PRES | e Ignition switch: ON Approx. 3.4V

ECM Terminals and Reference Value

NAEC0233

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
42 P/B Sensors’ power supply [lgnition switch “ON"] Approximately 5V
[Engine is running]
43 B Sensors’ ground ¢ Warm-up condition Approximately OV
e |dle speed
62 |gm  |EVAP control system pres- o niion switch “ON”] Approximately 3.4V
sure sensor

EC-311
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DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

On Board Diagnosis Logic

On Board Diagnosis Logic

NALGCO234

DTC No. Malfunction is detected when ... Check Items (Possible Cause)
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.)

& Rubber hose to EVAP control system pressure
sensor is clogged, vent, kinked, disconnected or
improper connection,

o EVAP control system pressure sensor

e EVAP canister vent control valve (The valve is
stuck open.}

o EVAP canister purge volume control solenoid
valve

& 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.

NAFGAZ35

(B With CONSULT

% MONITOR ¥ NOFAIL [] 1) Start engine and warm it up to normal operating temperature.
CMPSYRPM(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 29°C 4) Select “DATA MONITOR” mode with CONSULT.

5) Make sure that “TANK F/TEMP SE” is more than 0°C (32°F).
6) Start engine and wait at least 20 seconds.

With GST

[ RECORD | 1) Start engine and warm it up to normal operating temperature.

Check that voltage between ECM terminal 60 (Tank fuel tem-
perature sensor signal) and ground is less than 4.2V.

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

= 4) Start engine and wait at least 20 seconds.
L_ecu QCONNECTOW . & 5) Select "MODE 7 with GST.
: f(ﬁ_H @ No Tools _ _
1} Start engine and warm it up to normal operaling temperature.

f 2) Check that voltage between ECM terminal 60 (Tank fuel tem-
'@ perature sensor signal) and ground is less than 4.2V.

ﬂ 3) Turn ignition switch “OFF” and wait at feast 5 seconds.
I = 4) Start engine and wait at least 20 seconds.

seFessy|  2)

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 !l (Self-diagnostic results)” with
ECM. A

LG

FiEs

vl
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Wiring Diagram

DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

-Wiring Diagram

EVAP CONTROL
SYSTEM
PRESSURE SENSOR

NAEC0236

EC-PRE/SE-01

 : Detectable line for DTC
—— Non-getectatle tine for DTC

o
| )
I {AD: AT models
ool I
P/B G/B
o 8 I N SN 3
P/B G BAW
| |
i i
} 1
Lo B )
/B G BW
Mgt - 7o - G- - - ]
P/B G BAW
.
I
I
B
P/B G B/W
B
------ I~~~ I - iz
P/B G/B BAW
-F- JOINT
~4® J=1— [connecTon
! ! L‘_——l
I |
} : A @ = 5 W) 10 ECTPS LI+|J
B
| )
i ) I F23
ol gD
e N L I
P/B G/8 B B I I
8 B B
2] Iez]l IrT] =] I
SENP FTPRES GND-A | ECM SENS | TCM
(ECCS ano | (TRANswmission @
CONTROL CONTROL
MODULE) MODULE) ___ ___
Refer to last page (Foldout page}.
1]2]|3[4]5 &|7]s (9]0 iT2[3]<4I5KA6]718] 2]
11]12]13]14]i5]16]17] 18] 10]20fe1]22]23]24 il N E E D M94 (M2
VAN
AEEL
(OO EEEEE® G & *-
Ir 1
1234 =]

518|7]8] 16|17

HBIERE @ 23
18[1s|20}21)22 36

26)27]28]29[30)31[32]33]34 |36 iw
39140]41]42)43[44|45]46)47]48

101102 | 103|104 | 105] 106|107 | 108
0N [ nz| Juapd{ns|ng
NI N8 [ N90| 12122123124
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DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NAECD237

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 ar improper connection.

e iy
\ EVAP control system pressure

EVAP cwisterx

Rear right tire
™
SEF495R

OK or NG

1. Turn ignition switch “ON",
2. Check voltage between terminal 3 and ground with GON-
SULT or tester.
Voliage: Approximately 5V

. DISCONNEGT
-
GIHE

f"'\\

&
& e

oK » |GoTOZ

NG p | Reconnect, repair or replace.

SEFB83U
OK or NG
OK p [GOTOG.
NG p |GOTOS.

2 RETIGHTEN GROUND SCREWS

5 DETECT MALFUNCTIONING PART

1. Loosen and retighten engine ground screws.
Engine ground == o

Check the foliowing.

® Harness connectors 8101, B43

Harness connectors Bt, M2

Harness connectors M84, F27

Harness for open or short between EVAP control system
pressure sensor and ECM

p | Repair harness or connectors.

6 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF".
2. Check harness continuity between terminal 1 and engine
SEF031S ground.
Continuity shouid exist.
p |GOTO 3. DISCONNEGT
o 44 €0 @
3 CHECK CONNECTOR
1. Disconnect EVAP control system pressure sensor harness
connector. @
2. Gheck sensor harness connector for water. .
Water should not exist. 1
OK or NG SEF8S0U
If OK, check harness for short to ground and short to
CK p |GOTOA4. power.
NG P | Repair or replace harmess connector. OK or NG
OK p |GOTCE.
NG p [GOTO7T.

EC-315
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DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

7

DETECT MALFUNCTIONING PART

10

CHECK COMPONENT

Check the following.

Harness connectors B101, B43

Harness connectors B1, M2

Harness connectors M94, F27

Harness connectors F23, M32

Harness for open or short between EVAP control system
pressure sensor and ECM

Harness for open or short between EVAP control system
pressure sensor and TCM (Transmission control module)

(EVAP canister purge volume control solenoid valve}
Refer to “Component Inspection”, EG-304,

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

>

OK or NG
OK p GO TO 11.
NG p | Replace EVAP canister purge volume
control solenoid valve.
11 CHECK COMPONENT

(EVAP canister vent control valve)
Refer to “Gompenent Inspection”, EC-309.

DISCONMECT

T
ECM 0| CONNECTOR Gz
62

DISCONNECT

[Q]

&)

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

SEFegty

nectors.
OK or NG

8 CHECK INPUT SIGNAL CIRCUIT OK > [GOTO 12
1. Disconnect ECM harness connecior, NG B | Replace EVAP canister vent control
2. Check harness continuity between ECM terminal 62 and valve.

terminal 2.

Continuity should exist.

12 CHECK COMPONENT

{EVAP control system pressure sensor)
Retfer 1o “Component Inspection” EC-317.

OK or NG
OK p GO TO 13,
NG p | Replace EVAP control system pres-
sure sensor.
13 CHECK RUBBER TUBE

1. Check obstructed water separatar and rubber tube con-

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
nected to EVAP canister vent control valve.
OK » | GO TO 10. 2. Clean the rubber tube using air blower. For water
separator, refer to EC-398.
NG p |[GOTOS9.
0K or NG
OK GO TO 14.
9  |DETECT MALFUNCTIONING PART >
NG p | Clean, repair or replace rubber tube

and/or water separator.

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

>

EC-316




DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

14 CHECK IF EVAP CANISTER SATURATED 17 CHECK SHIELD GIRCUIT el
WITH WATER
1. Reconnect harness connectors disconnected.
1. Remove EVAP canister with EVAP canister vent control 2. Disconnect harness connectors B43, B101. A
valve attached. 3. Check harness continuity between terminal 5 and engine
2. Check if water will drain from the EVAP canister. ground.
Continuity should exist. E

e 24 € o

= I_}' RE

EVAP canister

Water § FVAP canister SEFBO2U
™ vent control valve SEFS96U If OK, check harness for short to ground and short to
power. Then reconnect joint connector. CL
Yes or No
OK or NG
Yes GO TO 15.
> OK » | GO TO 1. ['MHT
No p | GO TO 7.
NG p | GO TO 18.
15 CHECK EVAP CANISTER AT
18 DETECT MALFUNGTIONING PART
Weigh the EVAP canister with the EVAP canister vent control ;
valve attached. Check the following. TE
The weight should be less than 1.8 kg (4.0 Ib). ¢ Harness connectors F27, M94
& Harness connectars M2, B1
OK or NG & Harness connectors B43, B101
e Joint connector F21 (Refer to “HARNESS LAYOUT" in EL PO
OK > [GOTO17. section.)
NG b |GOTO 16 # Harness for open or short between harness connector 843
i and engine ground A

16 DETECT MALFUNCTIONING PART

» | Repair open circuit or short to ground §U

Check the following. or short to power in harness or con-

® EVAP canister for damage nectors.

® VAP hose between EVAP canister and water separator for o
clogging or poor connection BH

19 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT 51l

- | Repair hose or replace EVAP canister.
INCIDENT®, EC-107.

RS
p | INSPECTION END

BT

=4 = — Component Inspection N
A
A€ ) o _Foowecon] | EVAP CONTROL SYSTEM PRESSURE SENSOR A

EVAP control system & 1. Remove EVAP control system pressure sensor with its har-

ness connector connected. 86

pressure sensar

2. Remove hose from EVAP control system pressure sensor.

Turn ignition switch “ON”.

@ of 3. o
4. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.

= 5. Check input voltage between ECM terminal 62 and ground. 1BX

SEF894U
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DTC P0450 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PRESSURE SENSOR

Component Inspection (Cont'd)

Pressure (Relative to atmospheric Voltage (V)
pressure) 9
0 kPa (0 mmHg, 0 inHg) 30-36
-9.3 kPa {-70 mmHg, -2.76 inHg) 0.4-06

CAUTION:
e Always calibrate the vacuum pump gauge when using it.

e Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or
over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

8. [If NG, replace EVAP control system pressure sensor.

496
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

Component Description

Component Description

The vehicle speed sensor is installed in the transaxle. It contains a
pulse generator which provides a vehicle speed signal to the MA,

Vehicle speed speedometer. The speedometer then sends a signal to the ECM.
sensor
El
LG
AEC110
ECM Terminals and Reference Value . =C
Specification data are reference values and are measured between each terminal and 32 (ECCS ground).
==
MINAL | - or iTEM CONDITION DATA (DC Voltage)
NO. cL
[Engine is running] e
29 |WIL |Vehicle speed sensor | Lift up the vehicle AR
® In 1st gear position R R Ay AT
# Vehicle speed is 40 km/h (25 MPH) B0 me -
SEF996U
i
On Board Diagnosis Logic wecossr PD
DTC No. Malfunction is detected when ... Check ltems (Paossible Cause)
PO500 e The almost 0 km/h (0 MPH} signal from vehicle speed | @ Harness or connector fovd
0104 sensor is sent to ECM even when vehicle is being {The vehicle speed sensor circuit is open or
driven. shorted.)
® Vehicie speed sensor ISl
DTC Confirmation Procedure o
CAUTION: BR
Always drive vehicle at a safe speed.
NOTE:
ST

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
tefore conducting the next test. RS
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 FT
to be easier, it is unnecessary to lift the vehicle.

{E) With CONSULT

B VEHICLE SPEED SEN CKT I 1) Start engine. A
2) Perform “VEHICLE SPEED SEN CKT" in “FUNCTION TEST”
ATORE VEdicLe mode with CONSULT. -

AT 10km/h {mph) OR .
MORE r\?vsTn-(urT?S)Sec B With CONSULT

1) Start engine
2) Read “VHCL SPEED SE" in “DATA MONITOR” mode with [l

@] CONSULT. The vehicle speed on CONSULT should exceed 10
km/h (6 MPH) when rotating wheels with suitable gear position.
NEXT
L e |l _START | If NG, go to “Diagnostic Procedure”, EC-322. (DX
MEF5590 If OK, go to following step.

EC-319 497
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

DTC Confirmation Procedure (Cont'd)

¢ MONITOR ¥r NOFAIL D
GCMPS=RPM{REF) 2000rpm
COOLAN TEMP/S B8°C
B/FUEL SCHDL. 3.0ms
PW!ST SIGNAL OFF
VHCL SPEED SF 5Bkm/h
RECORD
SEFg87OU

— CONNECT
I] ECM |OICONNECTOR” . e
28

o L
]

SEF871U

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 (A/T models)
1,800 - 2,600 rpm (M/T models)
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL:
2.3 - 3.7 ms (A/T models)
2.5 - 4.5 ms (M/T models)
Selector lever: Suitable position
PW/ST SIGNAL: OFF

Overall Function Check i

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 signai 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 29 (Vehicle
speed sensor signal) and ground with oscilloscope.

4) Verify that the oscilloscope screen shows the signal wave as
shown at “ECM Terminals and Reference Value” on the previ-

ous page.

EC-320



DTC P0500 VEHICLE SPEED SENSOR (VSS)

Wiring Diagram

Wiring Diagram @l
NAECD243
IGNITION SWITCH EC-VS5-01
ON or START R
|
! FUSE Refer to EL-POWER,
S | s — wrore
: Detectable line for '
T e ; Nor-datectable line for DTC BV
(L)
wWiB LG
wiB _
e &
UNIFIED METER CONTROL UNIT
{With speedometer and odo/trip meter) COMBINATION
METER CL
! 6 @D, @ -
FPC CONNEGTOR
WiL 5B G B
AT
TF
WiL ! G/Y
I—.—l M70
N al oD
723 B50
WiL sB CED arY
AX
1
B B
=< =4 sU
WIL SB Gy = =
I_l_I |ﬁ M77
[29] IL2]) JLL| BR
vspP ECM VEHICLE
(ECCS SPEED
ke
Fod ST
RS
[ —— e m e e — ‘ Refer 1o last page (Foldout page}.

15) -
|1234c:.567 40414243:\444545I 1) BT
BB NIEEDEE 31 |32[33]341 3] 36| 57] 3839 !
| W BR |
e e e o e o e o . e o — —— — — — —— ——— — o
BHE (1A
T 12[13[14]15

8SC
w12 o3 |
10
o110 | 11 g HS. EL ‘
17 | e [ e
MEGUBEC
DX
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

Diagnostic Procedure

Diagnostic

Procedure

NAECO234

1 CHECK INPUT SIGNAL CIRCUIT

5 CHECK INTERMITTENT INCIDENT

. Turn ignition switch “OFF”.

. Disconnect ECM harness connector and combination meter
harness connector.

3. Check harness continuity between ECM terminai 29 and

meter terminat 36.

Continuity should exist.

. INSCONNECT @ - DISCONNEET
T

AN =

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT", EC-107.

>

INSPECTION END

29
SEF712U
If OK, check harness for short to ground and short to
power.
OK or NG
OK p GO TO 3.
NG p |GOTO2.

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M32, F23

® Harness for open cr short between ECM and combination
meter

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

3 CHECK SPEEDOMETER FUNCTION

Make sure that speedometer functions properly.

OK or NG
OK p |[GOTOS.
NG p |GOTO 4

4 CHECK SPEEDOMETER CIRCUIT

Check the following.

¢ Harness connectors M7Q, BS0

& Harness for open ar short between combination meter andg
vehicle speed sensor

OK or NG

OK p | Check combination meter and vehicle
speed sensor. Refer to EL section.

NG P | Repair open circuit or short 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
NAECO245
SYSTEM DESCRIPTION .
Sensor Input Signal to EGM ECI;?ofr:Jnc— Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature
Ignition switch Start signal
Throttle position sensor Throttle position
Park/Neutral position switch Park/Neutral positicn
Air conditioner switch Air conditioner operation gﬁt:jilr 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 temperature
Intake air temperature sensor Intake air temperature
Absolute pressure sensor Ambient barometic pressure

SEFD4DE|

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
s0 that engine speed coincides with the target value memorized in
ECM. The target engine speed is the lowest speed at which the
engine can operate steadily. The optimum value stored in the ECM
is determined by taking into consideration various engine
conditions, such as during warm up, deceleration, and engine load
(air conditioner and power steering).

COMPONENT DESCRIPTION

IACV-AAC Valve I
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.

NAECOZ45502

EC-323
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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 NAEGO246
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Engine: After warming up Idle 10 - 20%

.
e Air conditioner switch: “OFF”
& Shift lever: “N”

e No-load

IACV-AAC/

2,000 rpm —

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

TER- | wire
MINAL iTEM CONDITION DATA (DC Voltage}
COLOR
NOC. .
8-11Vv
M
20.........,-,-...........‘...-.‘
[Engine is running] 10 )
* Warm-up condition pp ALk HLE
o [dle speed P :
SEFO05V
101 |OR IACV-AAC valve 1-2v
M~
. - 10
[Engine is running]
& Warm-up condition 0
e Engine speed is 3,000 rpm
SEFDOBV
On Board Diagnosis Logic .
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0505 A) The IACV-AAC valve does not operate properly. & Harness or connectors
0205 (The IACV-AAC valve circuit is open.)
¢ IACV-AAC valve
B) The IACV-AAC valve does not operate properly. ¢ Harness or connectors
(The IACV-AAG valve circuit is shorted.)
o [ACV-AAC valve

DTC Confirmation Procedure

NOTE:

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

e Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st
trip DTC cannot be confirmed, perform “PROCEDURE
FOR MALFUNCTION B”.

NAECO248
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) —
AUXILIARY AIR CONTROL (AAC) VALVE

DTC Confirmation Procedure (Cont'd)

CMPSYRPM{REF)

% MONTOR  # NOFAL [ ]

Orpm

[ RECORD

=

SEF360V|

CMPS*RPM(REF)}
COOLAN TEMP/S

% MONFOR  # NOFAL [J

750rpm
85°C

[ RECORD

]

SEF361V

PROCEDURE FOR MALFUNCTION A o

TESTING CONDITION:

Before performing the following procedure, confirm that bat-

tery voltage is more than 10.5V.

With CONSULT

1) Turn ignition switch “ON”.

2)  Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 2 seconds.

G With GST

1)  Turn ignition switch “ON” and wait at least 2 seconds.

2) Select “MODE 7" 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) EgrfN(I)rm “Diagnostic Test Mode Il (Self-diagnostic results)” with

PROCEDURE FOR MALFUNCTION B NAECOP4a502

TESTING CONDITION:

Before performing the following procedure, confirm that bat-

tery voltage is more than 11V at idle.

(B With CONSULT

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

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

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

4) Start engine and run it for at least 1 minute at idle speed.

&) 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 runiit for at least 1 minute at idle speed.

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 run it for at least 1 minute at idle speed.

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

5) P(e)rform “Diagnostic Test Mode Hl (Self-diagnostic results)” with
ECM.

EC-325
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) —
AUXILIARY AIR CONTROL (AAC}) VALVE

Wiring Diagram

Wiring Diagram

NAECO280

IGNITION SWITGH - -01
ON or START EC AACN 0
|
FUSE Refer to EL-POWER.
% 108, |BLOCK
B N  Detectable line for DTC
T — Non-getectable fine for DTG
10U
B/
rl—\
@
B/W
F101
B, WG

IACV-AAG
VALVE

o G e o[£ TN 2

@D

OR

j%_

101

AAC ECM

{(ECCS

CONTROL

MODULE)

F24

Refer to last page (Foldout page).

[2[a[4]5 = 6[7[alel0 Filz]alay .
f]iz]13]1al15[18]17] 18] 19]20]21]22|23] 04 Mﬁz 5l6]7 Q)'(';E

101102 | 103 ] 104] | 105 ] 106 | 107 | 108
g0y u2f | 35| e
7 e 1a 120 | 121112123 | 124

MEC069C
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) —
AUXILIARY AIR CONTROL (AAC) VALVE

Diagnastic Procedure

Diagnostic Procedure

NAECG25T

1 CHECK POWER SUPPLY

3 CHECK OUTPUT SIGNAL CIRCUIT

1. Stop engine.
2. Disconnect IACV-AAC vaive harness connector.

| - EGRC-BPT valve
{ / )
IACV-AAC valve

SEF007S
3. Turn ignition switch “ON",
4. Check voltage between terminal 1 and ground with CON-
SULT or tester,
Voltage: Battery voltage

& DISCONNECT

o) e- ﬂ

1. Turn ignitien switch “OFF”.
2. Disconnect ECM harness connector.
3. Check harmess confinuity between ECM terminal 101 and

terminal 2.

Continuity should exist.

=y

MY _Ecm

— '?E
ol cONNECTOR]]

CISCONNECT

&

101 DISCONNEGT

Q]

SEF714U
It OK, check harness for short to ground and short io
power.
OK or NG
OK p |GCTOS.
NG p | GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following.
& Hariness connectors F6, F101
e Harness for open or short between [ACV-AAC valve and

ECM

SEF713U
OK or NG
OK p |GOTO 3.
NG p |GOTO2.

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

2 DETECT MALFUNCTIONING PART

Check the following.

& Harness connectors 101, F6

& Harness connectors F23, M32

o 10A fuse

® Hamness for open or short betwean |AGV-AAC valve and
fuse

5 CHECK COMPONENT

(IACV-AAC valve)
Refer to “Component Inspection” EC-328.
OK or NG
oK p |GOTOSE.
NG p» | Replace IACV-AAC valve.

P | Repair hamess or connectors.

6 CHECK INTERMITTENT INCIDENT

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

>

INSPEGTION END

EGC-327
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) —
AUXILIARY AIR CONTROL (AAC) VALVE

Component Inspection

Component Inspection o
o s IACV-AAC VALVE O
Eéjl @ 1. Disconnect IACV-AAC valve harness connector.
2T 2. Remove IACV-AAC valve.
e Check IACV-AAC valve resistance.
Resistance:
Approximately 10Q [at 20°C (68°F)]
Q] e Check plunger for seizing or sticking.
e (Check for broken spring.
seros7s| 3. Supply battery voltage between IACV-AAC valve connector

terminals.
Plunger should move.

506
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Component Description

Throttle positicn switch
built into throttle
position sensor

@)il@
Eaklks

SEF402Q

Component Description
A closed throttie 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 closed throttle
position switch sends a voltage signal to the ECM. The ECM only
uses this signal to open or close the EVAP canister purge volume
control solenoid valve when the throttle position sensor is malfunc-
tioning.

ECM Terminals and Reference Value

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

@i

WA

ElY]

LC

NAEC0255

TER- e
WIRE
MINAL | .5 oR ITEM CONDITION DATA (DC Voltage)
NO.
CL
[ignition switch “ON"] BATTERY VOLTAGE
o . + Warm-up condition (11 - 14V
28 |opmw | Throttle position switch & Accelerator pedal fully released MT
(Closed position)
[ignition switch “ON"] .
e Accelerator pedal depressed Approximately 0V
AT
On Board Diagnosis Logic
NAFC0256
DTC No. Malfunction is detected when ... Check ltems {Possible Cause} (3
FPO510 e Battery voltage from the closed throtile position switch is | ® Harness or connectors
0203 sent to ECM with the throtile valve opened. (The closed throttle position switch circuit is =D
shorted.)
® Closed throttle position switch
e Throttle position sensor A
S
_—— DTC Confirmation Procedure e
N @@\ CAUTION: Ba
= ' Always drive vehicle at a safe speed.
[Ecm__Jo[connecTon] ﬂﬁ NOTE:
28 W _¢ . . . . §r
If “DTC Confirmation Procedure” has been previously conducted,
of (5\' H always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test. S
_ﬂ With CONSULT
1 O 1 1) Start engine and warm it up to normal operating temperature.
sersraul  2)  Check voltage between ECM terminal 28 (Closed throttie posi- Bl
tion switch signal) and ground under the following conditions.
At idle: Battery voltage : :
MONITOR A
* MONITO % noFa L] At 2,000 rpm: Approximately 0V A
COOLAN TEMP/S 84°C ; “Pyi ; .
VHOL SPEED SE a5kmih gct_ré%zcheck result is NG, go to “Diagnostic Procedure”, op
THRTL POS SEN dd If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT. o
4) Drive the vehicle for at least 5 consecutive seconds under the &S
following condition.
RECORD _[ THRTL POS SEN: More than 2.5V 1B
SEF329U VHCL SPEED SE: More than 4 km/h (2 MPH)
EC-329 507
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

DTC Confirmation Procedure (Cont'd)

—_—

ECM

[o] connecTor]|

28

G
(TR

LN

_I_l
2

SEF872U

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 rones
Use this procedure to check the overall function of the closed
throttle position switch 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} Check the voltage between ECM terminal 28 (Closed throttle
position switch signal) and ground under the following condi-
tions.

At idle: Battery voltage
At 2,000 rpm: Approximately OV

EC-330



DTC P0510 CLOSED THROTTLE POSITION SWITCH

Wiring Diagram

Wiring Diagram @l
MNAECDZ58
EC-TP/SW-01
IGNITION SWITCH A
ON or START MA
|
t— FUSE |Referto EL.POWER.
Bl
(/B) mEm : Detectable line for DTC
1 v - Non-detectable line for DTC

LG

FE
CL
T
THROTTLE -
POSITION Al
SWITCH
{CLOSED THROTTLE POSITION
SWITCH AND WIDE OPEN
THROTTILE POSITION SWITGH) TE
PO
AX
sU
B
ORW A
[ze]l
IOLE ECM (ECCS ST
CONTROL
MODULE)
G2y BS
Refer to last page (Foldout page}.
2|3]alsp=T RHEEIE = @U
12|13{14]ss]ts[17]18[1e]20]21[22]2a 24 M\:? GB
A
01 [ 102 [ 106 {10} [105] 1087107 108
sofnobm [z | ug]nains]ne W SG
w1 ng a0} [121f12e]vea {1 AP HS.
EL
MECO70G
BY

EC-331 500 |



DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure

Diagnostic Procedure

NAECD259

3 CHECK INPUT SIGNAL CIRCUIT

. Turn ignition switch "OFF™.

. Disconnect ECM harness connector.

. Check harmess continuity between ECM terminal 28 and
terminal 4.
Continuity should exist.

= i)
H.s. [_ecm__ |o|connecTon]| @fﬁ@.

HSCONNECT

1 CHECK POWER SUPPLY

—

1. Turn ignition switch “OFF".
2. Disconnect throttle position switch harnass connector.

[Fe V]

HECONNECT

A ‘[ T :
Closed throttle position switch

[Q]

harness connector ;V/\w

3. Turn ignition switch "ON”.
4. Check voltage between terminal 5 and engine ground with

SEF753U

ea}zf
G L

li OK, check hamess for short to ground and short to

SEF716U

CONSULT or tester. power.
Voltage: Battery voltage
OK or NG
& LISCONNECT OK ' GO TO 4
anyV is. :
NG p | Repair open circuit or short to ground
or short to power in harness or con-
@q} nectors.
‘,ﬁ & o 4 | ADJUST THROTTLE POSITION SWITCH
= SEFT15U Perform BASIC INSPECTION, EC-85.
OK or NG
OK » IGOTO3 » |GOTOS.
NG p |GOTO 2,
5 CHECK COMPONENT
2 DETECT MALFUNCTIONING PART {Closed throttle position swilch)
Refer to “Companent Inspection™ EC-333.
Check the following.
& Hamess connectors M32, F23 OK or NG
& 10A fuse
0K GO TO 6.
® Harness for open or short between throttle position switch >
and fuse NG p | Replace throttle position switch,
» | Repair harness or connectors. 6 CHECK COMPONENT

{Throttle position sensor)
Refer to "Component Inspection” EG-152.

OK or NG
oK P |GOTO7,
NG P | Replace throttle position sensor.
EC-332

510



DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure (Cont'd)

7 CHECK INTERMITTENT INCIDENT al
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT _
INCIDENT", EC-107. il A
p |INSPECTION END EV|
LG
oo Component Inspection rscome
_S CLOSED THROTTLE POSITION SWITCH wnicomasar
1. Start engine and warm it up to normal operating temperature. P2
o5l 2. Turn ignition switch “CFF”.
3. Disconnect throttle position switch harness connector. 6L
P 4. Check continuity between terminals 5 and 4 while opening
(@] Closed throtile throttle valve manually.
position switch — — \\V/FJ
c___=7 harness connecior Throttle valve conditions Continuity W
- E SEF754U Completely closed Yes A
Partially open or completely open No -
If NG, replace throitle position switch. B
P
AX
Sl
S
RS
3T
A
g@
EIL
DX

EC-333 511
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DTC P0600 A/T CONTROL

System Description

System Description e
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).

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

TER- | wWiRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR :
NO.
[Ignition switch “ON"]
26 PU/W AT signal No. 1 [Engine is running] 6 - 8V
e |dle speed
[lgnition switch “ON"]
27 P/B AJ/T signal No. 2 [Engine is running] 6-8Vv
* |dle speed
35 P AT signal No. 3 [lgnition switch “ON”] ov
On Board Diagnosis Logic
NAECO263
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
PO600* ® ECM receives incorrect voltage from TCM (Transmission | ® Harness or connectors
control module) continuously. [The circuit between ECM and TCM (Transmis-
sion control module} is open or shorted.]

*: This DTC can be detected only by “DATA MONITOR (AUTO TRIG)” with CONSULT.

DTC Confirmation Procedure
¥ MONITCR ¥¢ NO FAIL I:I NOTE:

CMPS-RPM(REF) ~ 1500rpm If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

(B With CONSULT

1. Turn ignition switch “ON".

2. Select “DATA MONITOR” mode with CONSULT.

RECORD | 3. Start engine, and rev engine more than 1,000 rpm once, then
let it idie for more than 40 seconds.

Overall Function Check
NAEC0265

= - Use this procedure to check the overall function of the A/T control
[L_Ecm__ofcomnecTor]|| Y E} circuit. During this check, a DTC might not be confirmed.

NAEGD264

SEF391V

26 27 # Without CONSULT
1. Start engine.
N 2. Check voltage between
@w ECM terminal 26 and ground.
. ﬂ ECM terminal 27 and ground.
@ O L Voltage: 6 - 8V
SEF755U
EC-334



DTC P0600 A/T CONTROL

Wiring Diagram

Wiring Diagram

NAECO266
TCM
(TRANSMISSION
CONTROL
MODULE) I : Detectable fine for DTC
e : Non-detectable tine for DTC
|[ 10 || [11 ” ||12 ||
PUMW P/B P
PUMW F/B P
[g] [
PUM P/B P
PUM P/B p
25} Iz 1 |135 .
DTH DT2 DT3 ECM
{ECCS
GONTROL
MODULE)
123 4[5]6]7
HABRAREDER
GY
— —
A B AIBNEEERIE @ P 2 3 ) el R )
B E EBIEEHEEE B E KA 7] ) EE Al D 2
||
101102 J1ea | 104] [105] 1060107 108 4
108 10 111 | 12 13 Ha 115 | 6 10 W
| ns s o] Lo iz [ 12 19 HS.
MECO71C

EC-335

VA
[EM
LG
FE
CL
(VTH)

AT

RS
Ej
HA
§C
L
DX |
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DTC P0600 A/T CONTROL

Diagnostic Procedure

Diagnostic Procedure
NAECO267
1 CHECK INPUT SIGNAL CIRCUIT 3 CHECK INPUT SIGNAL CIRCUIT
1. Tum ignition switch “OFF". Check harness continuity between ECM terminal 26 and
2. Disconngct ECM harness connector and TCM (Transmis- ground, ECM terminal 27 and ground, ECM terminal 35 and
sion control module) harness connector. ground.

. . Continuity should not exist.
View with instrument lower cover y
DISCONNECT

WA X\\s I ecm ’H‘fme&}

28,27,35
Lower steering _—

column cover

SEF718U
SEF981R If OK, check harness for short to ground and short to power.
OK or NG

OK p [GOTOS.
Data link NG p |GCTOA4.
connactor
for GST

4 DETECT MALFUNCTIONING PART

Check the harness for open or short belween ECM and TCM

{Transmission control module).

TCM (Transmission

control module) \ ™\ )
S W N SEF008SE p | Repair open circuit or short to ground
3. Check hamess continuity between ECM terminal 26 and or short to power in harness.

{erminal 10, ECM terminal 27 and terminal 11, ECM termi-
nal 35 and terminal 12.

Continuity should exist. 5 CHECK INTERMITTENT INCIDENT
L ecm [o[connector]] [ Tcm lofconnector]| | Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
26 27 35 12 11 10 |NC]DENT", EC-107.
;
HS. HS.
DISCONNECT DHSCONNECT

@ Eé} p | INSPECTION END
o) i

= SEF717U
OK or NG
OK » |GoTOS.
NG p |GOTOZ2

2 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F22, M33

& Harness for open or shori between ECM and TCM (Trans-
mission control moduie)

P | Repair harness or conneclors.

514 EC-336



DTC P0605 ENGINE CONTROL MODULE (ECM)-ECCS CONTROL MODULE

Component Description

Component Description

@Gl

NAECO268

The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for power m

supply. The unit controls the engine.

ER
LG
SEC220B
On Board Diagnosis Logic
NAECO259
DTC No. Malfunction is detected when ... Check ltems (Possible Cause} EE
PO605 ® ECM calculation function is malfunctioning. e ECM
0301 (ECCS control module)
€L
M
. . AT
DTC Confirmation Procedure .
NOTE: TE -
If “DTC Confirmation Procedure” has been previously conducted, !
always turn ignition switch “OFF” and wait at least 5 seconds '
before conducting the next test. =D
AX
U
(@ With CONSULT
¥ MONITOR ¥ NOFALL [] 1) Turn ignition switch “ON”. 3R |
CMPS*RPM(REF) 750 rpm 2) Select “"DATA MONITOR” mode with CONSULT.
3} Start engine.
4) Run engine for at least 2 seconds at idle speed. Sfl
With GST ’
1}  Turn ignition switch “ON”. RS
2) Start engine. |
[ RECORD ] 3) Run engine for at least 2 seconds at idle speed.
seesrvl 4) Select “Mode 77 with GST. BT -
& No Tools
1) Turn ignition switch “ON”. HA
2) Start engine and wait at least 2 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”. G
4) Perform “Diagnostic Test Mode II” (Self-diagnostic results) with
ECM.
ElL
DX
EC-337 515
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DTC P0605 ENGINE CONTROL MODULE (ECM)-ECCS CONTROL MODULE

Diagnostic Procedure

Diagnostic Procedure

1

INSPECTION START

3.
4.

5.

@ With CONSULT
. Turn ignition switch “ON".
2.

Select “SELF DIAG RESULTS” mode with CONSULT.
Touch “ERASE".

Perform “DTC Confirmation Procedure”.

See EC-337.

Is the tst trip DTC PO605 (0301) displayed again?

P'.W!“—‘

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 P0O60S (0301) displayed again?

2.

3.

@ No Tools

. Tum ignition switch "ON”.

Erase the Diagnostic Test Mode 1l (Self-diagnostic resuits)
memory. Refer to EC-55.

Perform “DTC Confirmation Procedure”.

See EC-337.

4. Is the 1st trip DTC P0605 {0301} displayed again?
Yes or No

Yes P | 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 @l
NAECOZ2T3
SYSTEM DESCRIPTION
NAFC027950 1
. WA
Sensor Input Signal to ECM ECI;/ilofnunc Actuator
Camshaft position sensor Engine speed 151!
—— . ECM o
Ignition swilch Start signal (ECCS MAP/BARQ switch solenoid
Throttle position sensor Throttle pesition controf valve
P P module) LG
Vehicle speed sensor Vehicle speed ‘
This system allows the absolute pressure sensor to monitor either E
ambient barometric pressure or intake manifold pressure. The
MAP/BARO switch solenoid valve switches between two passages =
by ON-OFF pulse signals from the ECM. (One passage is from the - %
intake air duct, the other is from the intake manifold.) Either ambi-
ent barometric pressure cor intake manifold pressure is applied to ClL
the absolute pressure sensor.
Solenoid Conditions
T
¢ For 5 seconds after turning ignition switch ON
ar
e For 5 seconds after starting engine AT
or
ON ¢ More than 5 minutes after the solenoid valve shuts OFF.
and e
& Throttle valve is shut or almost fully shut for more than 5 I
seconds
and .
e Vehicle speed is less than 100 km/h (62 MPH). PD
AR
Sl
Ab COMPONENT DESCRIPTION
solute pressure sensor . ) . . . NAECO279802
_ 4 The MAP/BARO switch solencid valve switches its air flow pas- gg
From air ducl sage according to the voltage signal sent from the ECM. When
voltage is supplied from the ECM, the MAP/BARQ switch solenoid
- turns “ON”. Then, the absolute pressure sensor can monitor the &
'ﬂta*fel ambient barometric pressure. When voltage is not supplied from
mantell | the ECM, the MAP/BARO switch solenoid valve turns “OFF”. Then,
signal the sensor monitors intake manifold pressure. RS
SEF4170) Bl
CONSULT Reference Value in Data Monitor o
Mode 1A
e . NAECO260
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION S
¢ |gnition switch: ON {Engine stopped) MAP
=
MAP/BARO For 5 seconds after starting engine | BARO et
WV . .
* Engine speed: Idle More than 5 seconds after starling |, i
engine i
517
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

ECM Terminals and Reference Value

ECM Terminals and Reference Value

NAFGO281

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

TER- | wire
MINAL ITEM CONDITION DATA (DC Voitage)
COLOR
NO.
[Ignition switch “ON"]
® Engine is not running
® For 5 seconds after ignition switch is turned “*ON™ j 0 - 1V
[Engine is running]
MAP/BARO b ool ¢ |dle (for 5 seconds after engine start)
switch sole-
118 G/OR noid valve [lgnition switch “ON™]
& Engine is not running
¢ More than 5 seconds after ignition switch is BATTERY VOLTAGE
turned “ON" {11 - 14V)
[Engine is running]
¢ |dle (More than 5 seconds after engine start)
On Board Diagnosis Logic
MNAECOZE2
DTG No. Matfunction is detected when ... Check Items (Possible Cause)
P1105 A} MAP/BARO switch solenoid valve receives the volt- | ® Harness or connectors
1302 age supplied though ECM does not supply the volt- {MAP/BARO switch solenoid valve circuit is
age to the valve. open or shorted.)
e MAP/BARO switch solenoid valve
B) There is little difference between MAP/BARO ® Harness cr connectors
switch solenoid valve input 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.)
& Absclute pressure sensor
» MAP/BARO switch solenoid valve

DTC Confirmation Procedure e
Perform “PROCEDURE FOR MALFUNCTION A” first. If the 1st
trip DTC cannot be confirmed, perform “PROCEDURE FOR
MALFUNCTION B”.

NOTE:

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

PROCEDURE FOR MALFUNCTION A NAECR283501

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 (Coni'd)

) With CONSULT a
# MONIOR % NoFaL [ 1) Turn ignition switch “ON” and select “DATA MONITOR” mode
CMPSsRPM(REF) Orpm with CONSULT. . "

2y Wait at least 10 seconds.
& With GST

1) Turn ignition switch “ON” and wait at least 10 seconds. EM
2) Select “MODE 7" with GST.
@) No Tools i
RECORD 1) Turn ignition switch “ON” and wait at least 10 seconds. G
serasoyl 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.
[FIE
CL
V]
AT
PROCEDURE FOR MALFUNCTION B I
¥ MONITOR ¥ NOFALL [] With CONSULT _
CMPS*RPM(REF) 750rpm 1) Start engine and warm it up to normal operating temperature. U
?&C}’(Lﬁ/‘}‘r;g\ggfs 2520 2) Turn ignition switch “OFF” and wait at least 5 seconds.
e 3) Turn ignition switch “ON” again and select “DATA MONITOR” 57
mode with CONSULT. l
4) Make sure that “TANK F/TMP SE” is more than 0°C (32°F).
5) Start engine and let it idle for at least 10 seconds. AX
RECORD
SEF398V| - 8U

&) With GST
1) Start engine and warm it up to normal operating temperature. BR

Hd ars 2) Turn ignition switch “OFF” and wait at least 5 seconds.
[_ecu ';'CONNECTOR' . &> | 3 Tum ignition switch “ON".
4) Check that voltage between ECM terminal 60 (Tank fuel tem- ST

@l@ perature sensor signal) and ground is less than 4.2V.
5) Start engine and let it idle for at least 10 seconds.
:fﬁ _f_l 6) Select “MODE 7” with GST. RS
f(g\ @ = No Tools
C " 1) Start engine and warm it up to normal operating temperature. BT

SEF398v

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

3) Turn ignition switch “ON". A

4) Check that voltage between ECM terminal 60 (Tank fuel tem- *
perature sensor signal) and ground is less than 4.2V.

5) Start engine and let it idle for at least 10 seconds. 56

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

7) Pgrform “Diagnostic Test Mode Il (Self-diagnostic resufts)” with 5L
ECM.

X
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Wiring Diagram

Wiring Diagram

IGNITION SWITCH
ON or START

] FUSE
g 10A |BLOCK
- [J/B}

Refer to EL-POWER.

MAP/BARO
SWITCH SOLENGCID
VALVE

NAEC0284

EC-SW/V-01

m : Dctectable line for DTC
e : Non-detectable line for DTC

W02 103 14| |05 108107 | 108

08§10 | 12| |13 4] 516

7| e 120] jiatyiea e

25

3

R

44{45]48147

64]65(66

46]49150]51|52]53[68]69]70 (71

43

54|55156)57]58]73|74[75]7¢€

59160]61]62]63

e

[#0]

GY

EC-342

A

ESO
CHIED
G/OR
G/OR
'_l_l..E1
12r
G/OR
’J_‘ W94
G/CR .'r
G/OR
I 118 |
S0L ECM
{ECCS
CONTRCL
MODULE)
F24
Refer to last page (Foldout page;}.
:
IHE O ¢ HEEEID =2 —
TTz] a4l 15] 8 [7 [ 18 | M G2DED @0
W B
Ir 1
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

MNAECO285

If the trouble is duplicated after “PROCEDURE FOR MAL-
FUNCTION A”, perform “PROCEDURE A” below. if the troublie
is duplicated after “PROCEDURE FOR MALFUNCTION B”, per-
form “PROCEDURE B” on next page.

PROCEDURE A

MNAECOZR550Y

1 CHECK POWER SUPPLY

3 CHECK OUTPUT SIGNAL CIRCUIT

1. Turn ignition switch “"CFF”.
2. Disconnect MAP/BARO switch solenoid valve harness con-
nector.
3. Turn ignition switch “ON".
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voltage: Battery voltage

% DUSCOMNECT

=y

SEF718U

1. Turn ignition switch “QFF”,

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 118 and
terminal 1 with CONSULT or tester.
Continuity should exist.

DISCONNECT

H.s. I__eom_Jofconnecron]|

DISCONNECT 118

@ 2|

I OK, check harness for shert to ground and short to

OK or NG power.
OK » |GOTO 3, OK or NG
NG p |GOTO2 OK > |GOTOS.
NG > |GOTOA4.

2 DETECT MALFUNCTIONING PART

Check the following.

# Harness connectors M1, E1

e 10A fuse

® Harness for open or short between MAP/BARQ switch sole-
noid valve and fuse

4 DETECT MALFUNCTIONING PART

p | Repair harness or conneclors.

Check the following.

& Hamess connectors E1, M1

& Harness connectors M34, F27

¢ Harness for open cr short between MAF/BARO switch sols-

noid valve and ECM

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

5 CHECK COMPONENT

(MAP/BARQ switch solenoid valve)
Reter to “Component Inspection” EC-347.

OK or NG
0K » |GOTOSG.
NG p | Replace MAP/BARQ switch solernoid
valve.

EC-343
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnoslic Procedure (Cont'd)

6 CHECK INTERMITTENT INCIDENT

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

p [ INSPECTION END

PROCEDURE B NAECO285502

1 INSPEGTION START

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

2. Turn ignition switch “OFF”.

3. Aftach the vacuum gauge between MAP/BARO switch
sclenoid valve and rubber tube connected to absolute pres-

sUre sensor.

solenoid valve
harness connector

SEF756U
Absolute
S 7 P
oS sensor gauge
Three-way —1_|
connhector
c 77 5\ H
@l@ Intake
manifald
vacuum
SEFS7GT

2 CHECK VACUUM SOURCE TO ABSCOLUTE
PRESSURE SENSOR

Models with p [GOTO2
CONSULT

Models with- » (GOTOS.
out CONSULT

With CONSULT
1. Sart engine and let it idle.
2. Select "MAP/BARO SW/V" in “ACTIVE TEST” mede with

CONSULT.
3. Touch “MAP" and “BARC” alternately and check for

vacuum.

MAP/BARO SwW/V Vacuum
BARO Should not exist

MAP Should exist

MTBLOD79

MacTveTESTR [
MAP/BARO Sw/v  MAP
CMPS-RPM(REF) 757rpm

MAP/BARD SW/ MAF
ABSOL PRES/SE 1.3V

[ BARO |

BAcTvETESTEH [

SEF306V

MAPR/BARO SW/V Baro
==zzzz==== MONITOR z=z==zzz:z=:
CMPS=-RPM(REF) 757rpm

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

AP

OK or NG

SEF397V

OK » [GOTO 12,

NG » |GOTOA4.

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. Start engine and let it idle.
2. Gheck for vacuum under the following condition.

Condition Vacuumn

For 5 seconds after
starting engine

More than 5 seconds after

Shouid not exist

starting engine Should exist
MTBLOOSO
OK or NG
OK » |GOTO 12
NG » [GOTOA.

4 CHECK VACUUM HOSE

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

1. Turn ignition switch “OFF”.
2. Disconnect MAP/BARO switch solenoid valve harness con-
nector.
. Turn ignition switch “ON".
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voitage: Battery voltage

L]

E DISCONNECT

& ea] )

SEF719U
OK or NG
OK » |GOTOS.
NG p» |GOTO7T.

7 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors M1, E1

o 10A fuse

# Harness for open or short between MAP/BARG swiich sole-
noid valve and fuse

P | Repair harness or connectors.

8 . |CHECK OUTPUT SIGNAL CIRCUIT

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.

©
o

ZAN
s

Intake manifold

1. Turn ignition switch “QFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 118 and
terminal 1 with CONSULT or tester.
Continuity should exist.

DISCONNECT

H.S. [ ecm lolconnecTon]|

DISGONNECT 118

(2]

&

If OK, check harness for short 1o ground and short to
power.

SEF368U
OK or NG
OK p |GOTOG.
NG b | Clean or repair the vacuum port.

OK or NG
OK p | GOTO10.
NG p |GOTO G

EC-345
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure (Cont'd)

9 PETECT MALFUNCTIONING PART

Check the foltowing.

® Harness connectors £1, M1

® Hamess connectors M94, F27

& Harness for open or short between MAF/BARQO switch sole-
noid valve and ECM

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

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

10 CHECK COMPONENT

{MAP/BARQ switch solenoid valve)
Refer to “Component Inspection” EC-347.

Check hose for clogging, cracks, disconnection ar improper
connection.

—=.

DR Improper connection

OK or NG
CK p |GOTO 1,
NG p | Replace MAP/BARO switch sclenoid
valve.

SEF109L
OK or NG
OK p | GO TC 13.
NG P | Repair or reconnect hose.

11 CHECK INTAKE SYSTEM

Check intake system for air leaks.

13 CHECK HARNESS CONNECTOR

OK or NG
OK p [GOTO 15,
NG p | Repair it,

1. Disconnect absclute 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 connactor.

14 CHECK COMPONENT

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

OK or NG
OK p | GO TO 15.
NG p | Replace absolute pressure sensor.

15 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INGIDENT", EC-1C7.

P | INSPEGTION END

EC-346




DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/
BAROMETRIC PRESSURE (BARO) SWITCH SOLENOID VALVE

Component Inspection

BACTVETESTH [
MAP/BARG SW/V MAP
z=z=zzzzos MONITOR zzz=0====:-
CMPSRPM{REF} 757rpm
MAP/BARO SW/ MAP
ABSOL PRES/SE 1.3V

BARO I

Component Inspection

MAP/BARO SWITCH SOLENOID VALVE

{ With CONSULT
1)
2)

CONSULT.

3) Check the following

& (Condition: At idle under no-load

o CONSULT display

NAECHZ86

NAECO286561

Start engine and warm it up to normal operating temperature.
Perform “MAP/BARO SW/V” in “ACTIVE TEST” mode with

SEF396Y
BACTIVETESTE  []
MAP/BARO SW/  Baro
zzzzzzzzzz MONITOR zzzzzzzo=-
CMPSeRPM(REF) 757rpm
MAP/BARO SW/ BARO
ABSQL PRES/SE 4.3V
BARO MAP
SEF397V

BATTERY

MEC488B

MAF/BARQO 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

Time tc switch

BARO to MAP
Less than 1 second
MAP g BARO
4) If NG, check solenoid valve as shown below.

® Without CONSULT

1)
2)

Remove MAP/BARQO switch solenoid valve.
Check air passage continuity,

Condition

Air passage continuity
between A and B

Air passage continuity
between A and €

12V direct current supply

between terminals 1 and Yes No
2
No supply No Yes

3) If NG or operation takes more than 1 second, replace solenocid

valve.

EC-347

—=

EY]

=B

&
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B
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S6
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DTC P1148 (RIGHT BANK, -B1), P1168 (LEFT BANK, -B2) CLOSED LOOP

On Board Diagnosis Logic

CONTROL

On Board Diagnosis Logic

NAECR470

% The closed loop control has the one trip detection logic.

DTC No. Malfunction is detected when . Check ltems (Possible Cause)
P1148 e The closed loop contral function for right bank does not | @ The front heated oxygen sensor circuit is open or
0307 operate even when vehicle is driving in the specified shorted.
(Right bank) condition. e Front heated oxygen sensor
¢ Front heated oxygen sensor heater

P1168 ® The closed loop control function for left bank dees not ® The front healeo oxygen sensor circuit is open or
0308 operate even when vehicle is driving in the specified shorted.
(Left bank) condition. & Front heated oxygen sensor

: e Front heated oxygen sensor heater

# MONITOR  vr NoralL []
CMPSsRPM(REF) 2000rpm
MAS AIR/FL SE 247V
FR O2 SEN-B1 0.74V
FR O2 SEN-B2 0.74V
FR 02 MNTR-B1 RICH
FR 02 MNTR-B2 RICH

l RECORD

SEF382V

DTC Confirmation Procedure

NAECH47T

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.

Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

{E With CONSULT

1)
2)
3)

Start engine and warm it up to normal operating temperature.
Select “DATA MONITOR” mode with CONSULT.

Hold engine speed at 2,000 rpm and check one of the follow-
ing.

“FR 02 SENSOR" voltage should go above 0.70V at least
once.

“FR 02 SENSOR” voitage should go below 0.21V at least

once.
It the check result 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. @1
4) Let engine idie at least 3 minutes.
5) Maintain the following condition at least 50 consecutive sec-
onds. A
B/FUEL SCHDL.:
1.7 ms or more {A/T models) E:
2.0 ms or more (M/T models)
CMPS-RPM (POS):
1,600 - 3,000 rpm (A/T models)
1,900 - 3,000 rpm (M/T models)
Selector lever: Suitable position
VHCL SPEED SE: More than 70 km/h (43 MPH)

Overall Function Check o

m CONNECT Use thls .
' procedure to check the overall function of the closed loop
ij] ’ (@) control. During this check, a DTC might not be confirmed. TF

o

[ _EcM__JofconnecTon]| fé)\ ) Without CONSULT
Cc H . . .
50 51 1} Start engine and warm it up to normal operating temperature. ED

Set voltmeter probes between ECM terminal 50 (front heated

2 \"?"'.j* 2)
‘\ ‘15 oxygen sensor right bank signal) or 51 (front heated oxygen
ﬂ ° 6 sensor left bank signal) and engine ground. X

50: Right bank @ = 3) Check the following with engine speed held at 2,000 rpm con-
51: Left bank stant under no-load. _
SEF25U] @  The voltage should go above 0.70V at least once. SU
e The voltage should go below 0.21V at least once.
ST
RS
BT
Diagnostic Procedure .
Perform trouble diagnosis for “DTC P0133, P0153”, EC-178. [HA ,
§C
EL
([
527
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Component Description

DTC P1320 IGNITION SIGNAL

Rotor head

Component Description
IGNITION COIL & POWER TRANSISTOR .
The ignition signal from the ECM is sent to the power transistor.
The power transistor switches on and off the ignition coil primary
circuit. As the primary circuit is turned on and off, the proper high
voltage is induced in the coil secondary circuit.

NAEC(287

Ignition coil
with power
transistor
SEF998R
CONSULT Reference Value in Data Monitor
Mode
. . NAELOZ8E
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
IGNITION SW & |gniticn switch: ON — OFF — ON ON — OFF — ON

ECM Terminals and Reference Value

MAECHZ83

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

TER- | \iRe
MINAL ITEM CONDITION DATA (DC Voltage)
NO. |COLOR

1 W/B Ignition signal

[Engine is running]
® |dle speed

[Engine is running]
e Engine speed is 2,000 rpm

o eSS

SEF98sU

EC-350



DTC P1320 IGNITION SIGNAL

ECM Terminals and Reference Value (Coni’d)

TER | wiRe
MINAL ITEM CONDITION DATA (DC Voliage)
COLOR
NO.
Approximately 12V
(V) oL
ap -
[Engine is running] a0l
e Warm-up condition of - VoUW
® [dle speed
e AU
50 ey
SEFa50U
2 WG Ignition check Approximately 11V
W
20}
[Engine is running] 0
e Engine speed is 2,000 rpm.
SEF991U
On Board Diagnosis Logic
NAECLZ90
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1320 # The igniticn signal in the primary circuit is not sent to e Harness or connectors
0201 ECM during engine cranking or running. (The ignition primary circuit is open or shorted.)

Power transistor unit.

Resistor

Camshaft position sensor
Camshalt position sensor circuit

Y MONITOR ¢ NOFAILL [ ]
CMPSRPM(REF) 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.

¢ 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 least 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.

@ No Tools

1) Start engine. (If engine does not run, turn ignition switch to
“START” for at least 5 seconds.)

NAECO2GT

EC-351

Fle

AT
TMF

PD

A

@

529



DTC P1320 IGNITION SIGNAL

DTC Confirmation Procedure {Cont'd)

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

3) Perform "Diagnostic Test Mcde 11" {Self-diagnostic results} with
ECM.

530 EC-352



DTC P1320 IGNITION SIGNAL

Wiring Diagram

Wiring Diagram el
NAECO292
BATTERY EC"G N/SG'O1
] _ A
40A Refer toa EL-POWER. . : Detectable line for DTC
—  Nor-detectable line for DTC
! EN)
W/PL

T LG

(/l \SGVFITCI:ON
ITCH
OFF ST EC
€D
.-

FlE

Me3)  (F2z ¥aw
rl[7|| DISTRIBUTOR , IvIi

CONDENSER

|||-

AT

L
IGNITION
COIL

FOWER
TRANSISTOR =
]
[Le]) [ [N PD
L W/B B
I AX
2
RESISTOR .
SU
A
WG n B
I W/B B B B
. .
,—IJ—L r-u-..-u-, SPARK [2] 1 ccm ® §T
PLUG TGNCK GN_|(ECCS
controL
MODULE) — =
TEFEF FFF D) RS
[ e e e e - Refer to last page (Foldout page).
'
1JeTs[COl4[5]6] 7 3[5]1 ' (T‘ﬁ"l‘l‘) rﬁi\ '
slaTiam el @22 [afs1a]|E 1 ’2345678: Ell
GY W GY ey |
L e e e e e e o ———
[ E i
o
GY
101 oo [ 10| vos| | v0s{ 708 107 T1ow
g fro [ e} [nafre]ns e Hs
7 [ 1e [ nofn] [1e]v22 iz |rze Gy il EL
MECO7?5C
10X
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DTC P1320 IGNITION SIGNAL

Diagnostic Procedure

Diagnostic Procedure

NAECO293

1 CHECK ENGINE START

4 CHECK GROUND CIRCUIT

Turn ignition switch “OFF", and restart engine.
Is engine running?

Yes or No
Yes p |GOTOY.
No p |GOTO 2

2 CHECK POWER SUPPLY

1. Turn ignition switch “OFF".
2. Disconnect ignition coil harness connector.

Power lran5|sior
- harness connagtor:

Presy
\“‘-\Ignmon coil Tl

harness connector
IESSORNYES

3. Turn ignition switch “ON".
4. Check voltage between terminal 7 and ground with CON-
SULT or tester.
Voltage: Battery voltage

DISCDMIECT
t <]
7 B

=

SEF0128

E"@

1. Turn ignition switch “OFF".

2. Disconnect power transistor harness connector.

3. Check hamess continuity between terminal 2 and engine
ground.
Continuity should exist.

% DISCONNECT
HEBRY 15

7

(12

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

OK or NG
OK p GO TOS5.
NG P | Repair open circuit or short to ground
or short to power in harness or con-
nectors.

5 CHECK OQUTPUT SIGNAL CIRCUIT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 1 and
power transistor terminal 1.
Continuity should exist.

H.s. II ECM IOICONNEGTDHII m‘?—m.

DISCOMNECT DISCONNECT

SEF721U C, @
OK or NG E@
SEF723U
oK > |GOTO4 If OK, check harness for short to ground and short to
NG p | GOTO 3. power.
OK or NG
3 DETECT MALFUNCTIONING PART oK p GO TOG.
Check the following. NG P | Repair open circuit or short ta ground
® Harness connectors F22, M33 ar short to power in harness or con-
® Harness connectors M1, E1 nectors.
& Harness for open or short between ignition coil and ignition
switch
p | Repair harness or connectors.



DTC P1320 IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

6 CHECK COMPONENTS

8 CHECK COMPONENT

{Ignition coi!, power transistor) (Resistor)
Refer to “Component Inspection”, EC-356. Refer to “Component |nspection” EC-356.
OK or NG OK or NG
CK » |GOTOA. OK p (GOTOY.
NG P | Replace malfunctioning component(s). NG p | Replace resistor.
7 CHECK INPUT SIGNAL CIRCUIT 9 CHECK INTERMITTENT INCIDENT

. Stop engine.

. Disconnect ignition coil harness connector.

. Strip tape covering resistor and condenser.

. Disconnect resistor harness connector.

. Disconnect ECM harness connector.

. Check harness continuity between ignition coil terminal 8
and resistor terminal 2, resistor termina! 1 and ECM termi-
nal 2.

Continuity should exist.

DN AW =

&= 52 )
(X 718 i) LR

GISCONNECT DISCOMNECT

[Q]

()

SEF724U

'@ e ke
[ Ecm__|o[connecror]| = | £
2

DISCOMNECT

DISCONNECT

[a]

&

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

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

» | INSPECTION END

OK or NG
OK p |GOCTOS.
NG p | Repair open circuit or short to ground

or short to power in harness or con-
nectors.

EC-355

MA

=

SU

BR
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Component Inspection

DTC P1320 IGNITION SIGNAL

SEF013S

DISCONNECT

Coil tower metal tip

SEF014S

= F—fDistributor L
J

8.

\Q T.S.

CISCONNECT

2

DISCONNECT

(5]

| @

SEF0155

Distrinutor [\

18

OISCONNECT

i

[Q]

SEF757U

Component Inspection
IGNITION COIL

NAECD294

NAECO294501

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal

Resistance [at 256°C (77°F)]

7 - 8 (Primary coil)

05-1048

7 - 9 (Secondary coil}

Approximately 12 kQ

For checking secondary coil, remove distributor cap and mea-
sure resistance between coil tower metal tip 9 and terminal 7.
If NG, replace distributor assembily as a unit.

POWER TRANSISTOR

NAECO294502

1. Disconnect camshaft position sensor & power transistor har-
ness connector and ignition ¢oil harness connector.

2. Check power transistor resistance between terminals 2 and 8.

Terminals Resistance Result
Except 0Q QK
2and 8
DQ NG

If NG, replace distributor assembly.

RESISTOR

NAEC0294503

1. Disconnect resistor harness connector.
2. Check resistance between terminals 1 and 2.
Resistance: Approximately 2.2 k2 [at 25°C (77°F)]

If NG, replace resistor.

EC-356



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Component Description

Component Description Gl
The crankshaft position sensor (OBD) is located on the transmis-
Core7 sion housing facing the gear teeth (cogs) of the flywheel or drive "
/ plate. It detects the fiuctuation of the engine revolution. A
p——1 The sensor consists of a permanent magnet, core and coil.
U f When the engine is running, the high and low parts of the teeth 21
= cause the gap with the sensor to change. I
Coil The changing gap causes the magnetic field near the sensor to
“ Permanent magnet Change- ) o I @
Due to the changing magnetic field, the voltage from the sensor ™

SEF95EN Changes. . .
The ECM receives the voltage signal and detects the fluctuation of

the engine revolution.
This sensor is not used to control the engine system.

CLHw 7
3 |{\¢ It is used only for the on board diagnosis. : _ B

) s
\Hear healed oxygen sensor

Crankshalt position sensor
(0BD) 74 1]/
s /;7 5 \{ CcL
- )

Transmission
P ~

Engi‘ne front SEFQ9TR /A\"H
Al
ECM Terminals and Reference Value e
Specification data are reference values and are measured between each terminal and 32 (ECCS ground). TF
TER- | wire
MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO. PD
Approximately 1V
{AC range} N
(V) ool [m
[Engine is running]
¢ Warm-up condition
¢ Idle speed SU
: BR |
SEF003Y
47 L Crankshaft position
sensor (OBD) Approximately 2V o
{AC range} L
o
Aol
[Engine is running] 2 A
® Engine speed is 2,000 rpm o
SEFDD4V
IFlA
On Board Diagnosis Logic
NAECO257 S@
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1336 e A chipping of the flywheel or drive plate gear tooth (cog) [e Harness or connectors
0805 is detected by the ECM. e Crankshaft position sensor (OBD) EL
¢ Drive plate/Flywheel
OX

EC-357 535
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

DTC Confirmation Procedure

# MONITOR % NOFAL []

CMPSRPM(REF)

750 rpm

l

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.

NAFCOZ298

(@ 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 ieast 2 minutes at idle speed.

2) Select “MODE 77 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) Pgrform “Diagnostic Test Mode 11" (Self-diagnostic results) with
ECM.

EC-358



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Wiring Diagram

Wiring Diagram

NAECA292

CRANKSHAFT EC-CKPS-01 A
POSITION A
SENSOR (OBD)
m— : Deiectable ling for DTC il
I—L1.-'_[—| L-I'a_l—l m— : Non-detectable line for DTC e
B/W A AT models
LG

AN
V_MI_
ll [}

}

|l |
| |
1! |
. i
.__.___....__J

— [~
BAW
ED ... I
Cr == {L0)- - - E]) clL
L BW
N W7
] i
I I
I I oy Lo
| I AT
I I
I I
| : T
| |
I I
I ! JOINT =20
L; ——— - ® '_L1—_ CONNECTOR -
----- ] =1
1
@ e = = To £C-TPS L.—I AX
B
I
O@—B-—_#Bﬂ SN
L B B I I
B B B BRI
[47] [E:l oM S - |
RGC/S (ECCS SENS  [rRansmission @
CONTROL CONTROL L ST
MODULE} MCDULE) = ——
Fos Fo0
BS
1]2]aTa]s k=" "={6[7[a]a]ic Alzlz[ay By
11J1z]13[1ass[18[17[18]unfo0]x1]eo]23]24 M\SE \s]s[7 sy BB 2|2|2|2|2|@ ‘l I
— HA
1 BE DB L DE ERE @ 2324]zs[ea]z7 [ea2a 3031 |52 ]33] 3435 g
[5[8]7]8] [16]7]5e]t9]20]zi]22 so[a7]3e s8] o4l ez43]as] 5 s <7 = HS.
_ s6
101 |10z |03 [ 104] | 105 108 ] 107 [ 108 .
F2d =
IR I > HS. SL
T EE EE 2 Rl A A
MEC062C
)4
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DTG P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Diagnostic Procedure

Diagnostic Procedure —

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
& Harness for open or short between ECM and crankshaft

. .
Engine ground % position sensor (OBD)

g P | Repair open circuit or short to ground
or short to power in hamess or ¢on-

nectors.

4 CHECK GROUND GIRCUIT

1. Reconnect ECM harness connectors.

2. Check harness continuity between termina! 2 and engine
ground.
Continuity should exist.

SEF0318

> GO TO 2 E DISCONNECT
a7 | L8

2 CHECK INPUT SIGNAL CIRCUIT
1. Disconnect crankshaft position sensor (OBD) and ECM

harness connectors. @
/ /i“ Rear heated oxygen gensor @ e o ‘ !

LHw =

Ny -
\ \ SEF7O7U

If OK, check harness for short to ground and shott to
Crankshaft posmon sensor

~(OBD) - ,,, \ power.
/ OK or NG
OK p [GOTOGE.
/
NG p |GOTOS.
L Transm!sslon
Engine front .
gine fron SEF997R 5 |DETECT MALFUNCTIONING PART
2. Check continuity between ECM terminal 47 and terminal 1.
Cantinuity should exist. Check the following.
-] ® Harness connactors F10Q, F5
=y ® Harness connectors F23, M32
Ts. "_ECM IO! CONNECTOR" # Harness for open or short between crankshaft position sen-

sor (OBD) and ECM
e Harness for open or short between crankshatt position sen-
sor {OBD) and TCM (Transmission control module)

DISCONNECT DlSCﬂNNECT

I:‘ZI ( Cﬁ@ 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 or NG 6 CHECK IMPROPER INSTALLATION
OK p |GOTO 4. 1. Loosen and retighten the fixing bolt of the crankshatt posi-
tion sensor (CBD).
NG p |GOTO 2. ' 2. Perform “DTC Confirmation Procedure”, EC-358 again.
Is a 1st trip DTC P1336 (0905) detected?
Yes p |GOTO7.
No p | INSPECTION END

538 . EC-360



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Diagnostic Procedure (Coni'd)

7 CHECK COMPONENT

9 CHECK GEAR TOOTH

[Crankshaft position sensor (OBD)]
Refer to “Compenent Inspection” EC-361.

Visually check for chipping flywheel or drive plate gear tooth
{cog).

OK or NG OK or NG
OK p |GOTCS. OK > [ GOTO10.
NG P | Replace crankshaft position sensor NG P | Replace the flywheel or drive plate.
(OBD).

8 CHECK SHIELD CIRCUIT

10 GHECK INTERMITTENT INCIDENT

1. Remove joint connector.
2. Check the following.
¢ Continuity between joint connectar terminal and ground
& Joint connector
(Refer to “HARNESS LAYOUT” in EL section.)
Continuity should exist.
It OK, check hamess for short to ground and short to
power. Then reconnect joint connecter.

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

p | INSPECTION END

OK or NG
OK » |GCTOQ,
NG p= | Repair open circuit or short to ground
or short to power in harness or con-
necters.

SEF96UN

—

SEF151P

Component Inspection

CRANKSHAFT POSITION SENSOR (OBD)

1. Disconnect crankshaft position sensor (OBD) harness connec-
for.

2. Loosen the fixing bolt of the sensor.

3. Remove the sensor.

4, Visually check the sensor for chipping.

5. Check resistance as shown in the figure.

Resistance: Approximately 1665 - 203.5Q [at 20°C

(68°F)]

EC-361

NAECH301

NAEC0301501

@

(57}

=M

LG

[VIFd
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DTC P1400 EGRC-SOLENOID VALVE

Component Description

To intake
air flow

Vacuum
signal

SEF758U

Specification data are reference values.

Component Description e
The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. The vacuum signal {from the intake mani-
fold collector) 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

NAECH303

MONITOR ITEM CONDITION SPECIFICATION
& Engine: After warming up Idie OFF
e Air conditioner switch: "OFF”
EGRC S0LV & Shift lever: “N” Engine speed: Revving from idle ON
® No-load up to 3,000 rpm quickly

ECM Terminals and Reference Value

NAECO304

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

TER- | wire
MINAL ITEM CONDITION DATA (DC Voliage)
NO COLOR
[Engine is running] BATTERY VOLTAGE
¢ Warm-up condition (11 - 14V)
* |dle speed
103 |L/W EGRC-solenoid valve
[Engine is running]
* Warm-up condition a-1.5v
& Revving engine from idle up to 3,000 rpm quickly
On Board Diagnosis Logic
NAECO305
DTC No. Malfuncticn is detected when ... Check lterns {Possible Cause)
P1400 e The improper voltage signal is sent to ECM through ¢ Harness or connectors
1005 EGRC-sclenocid valve. (The EGRC-sclenoid valve circuit is open or
shorted.)
o EGRC-solencid valve
DTC Confirmation Procedure
% MONITOR % NoFalL [ CAUTION: Hasco3s
CMPSsRPM(REF) Qrpm Always drive vehicle at a safe speed.
NOTE:

| RECORD

SEF360V

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 the test at a temperature of -10°C (14°F) or
higher.

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
least 5 seconds.

& With GST

1) Turn ignition switch “ON” and wait at least 5 seconds. EY

2) Select “MODE 7" with GST.

@ No Tools

1) Turn ignition switch “ON" and wait at least 5 seconds. LG

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

3) Turn ignition switch “ON" and perform “Diagnostic Test Mode

II (Self-diagnostic results)’ with ECM.

MA

FE

Gl

T

RS

BY

FA

EC-363 541
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DTC P1400 EGRC-SOLENOID VALVE

Wiring Diagram

Wiring Diagram

IGNITION SWITCH
ON or START

| |
! FUSE |Referto EL-POWER.

T

B/wW

Bw
7

M32

EGRC-
SOLENOID YALVE

EGR EGM
(ECCS

CONTROL
MODULE}

F2d

NAECO307

EC-EGRC/V-01

104 |BLOCK
(//B) W - Detectable line for DTC
m—: Non-detectable line for DTC

5 -
11 [12[13]14]15]18f17]18]19]20]21}22] 23]4

Refer to 1ast page (Foldout page).

101|102 103 104] - | 1es ] 106|107 | 108
)01 n2] jusjnefrsgne
N7 He e 20| [121f122]123f 124

F24
GY

EC-364

£
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DTC P1400 EGRC-SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure @l
NAECD308
1 CHECK POWER SUPPLY 3 CHECK OUTPUT SIGNAL CIRCUIT WA
1. Turn ignition switch "OFF. 1. Tum ignition switch “OFF”. _
2. Disconnect EGRC-solenoid valve harness connector. 2. Disconnect ECM harness connector. En /]
3. Check harness continuity between ECM terminal 103 and H
terminal 1.
Continuity should exist.
LG
e =
f 7 [Cecv_lofcomecror] | Y
DISCONNECT 103 DISCONNECT
4-EGRC-solenoid va‘ive EE
harness connector @ @'ﬁ}a)
SEF759U
3. Turn igniiion switch “ON". . SEF727U @Il_J
4. Check veltage between terminal 2 and ground with CON- If OK, check harmess for short to ground and short to
SULT or tester. power.
Voltage: Batiery voltage [T
OK or NG
& DISCONKECT
52 ' OK GO TO 4,
2 TS. i@ > AT
NG p | Repair open circuit or short to ground
or short to power in hamess or con-
nectors. }
3 TF
J M
q D O 4 CHECK COMPONENT
ffﬁ = BD
SEF726U (EGRC-solenoid valve)
Refer to “Component Inspection”, EC-365.
OK or NG
OK or NG FAY
OK » |GOTO3.
CK »p |GOTOS.
NG p |GOTO2. .
NG > | Replace EGRC-sclencid valve. S
2 DETECT MALFUNCTIONING PART
5 CHECK INTERMITTENT INCIDENT BR
Check the following.
¢ Harness connectors F23, M32 Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
e 10A fuse INCIDENT", EC-107. }
® Harness for open or shon between EGRC-solenoid valve SU
and fuse
P | INSPECTION END
p 1 Repair harness or connectors.
BT
i===3- | Component Inspection vewr i
EGRC 0LV - it
(EGR} QOI:‘{‘ EGRC SOLENOID VALVE NAEC0309807
====== Check air passage continuity.
e (@ With CONSULT S @
Perform “EGRC SOLENQID VALVE" in "ACTIVE TEST” mode.
ON/QFF Condition Air passage continuity | Air passage continuity — _
on ¢ between A and B between A and AL
ON Yes No
TN
OFF No Yes 10X
SEF400V

EC-365 543



DTC P1400 EGRC-SOLENOID VALVE

Component Inspection (Cont'd)

AEC241

# Without CONSULT

Condition

Air passage continuity
between A and B

Alr passage continuity
between A and C

12V direct current supply
between terminals 1 and 2

Yes

No

No supply

No

Yes

If NG or operation takes
valve.

EC-366

more than 1 second, replace solencid



DTC P1401 EGR TEMPERATURE SENSOR

Component Description

Sensor element Component Description W
; The EGR temperature sensor detects temperature changes in the
(7 EGR passage way. When the EGR valve opens, hot exhaust gases mn
= | flow, and the temperature in the passage way changes. The EGR WA
Tightening nut temperature sensor is a thermistor that modifies a voltage signal
sent from the ECM. This modified signal then returns to the ECM i
Gasket Conmector as an input signal. As the temperature increases, EGR temperature =Y.
sensor resistance decreases.
This sensor is not used to control the engine system. It is used only e
for the on board diagnosis. -
SEF599K
<Reference data>
10,000
E EGR temperature °C (°F) Voltage™ (V) Resistance {(MQ) :
L ]
0 (32) 4.81 79-9.7 B
[ 50 (122) 2.82 0.57 - 0.70
1,000 |- GL
r 100 (212) 0.8 0.08 - 0.10
G " These data are reference values and are measured between ECM terminal 63
S {EGR temperature sensor) and ECM terminal 32 (EGCS ground). MT
= 1001 When EGR systemn is operating.
B r Voltage: 0 - 1.5V _
§ i A
10} F
- PD
1 1 | 1 it 1
Q 50 100 150 200 By
(32) (122} (212) (302}  {392) 2
Temperature °C (°F)
SEF526Q §U
On Board Diagnosis Logic
NAFCO31T
=)
DTC No. Malfunction is detected when ... Check ftems (Possible Cause) BR
P1401 A) An excessively low voltage from the EGR tempera- | ® Harngss or connectors
0305 ture sensor is sent to ECM even when engine cool- {The EGR temperature sensor circuit is shorted.) 8T
ant temperature is low. e EGR temperature sensor
¢ Malfunction of EGR function, EGRC-BPT valve
or EGRC-solenoid valve @S
B) An excessively high veltage from the EGR tem- ¢ Harness or connectors
perature sensor is sent to ECM even when engine (The EGR femperature sensor circuit is open.) ,
coolant temperature is high. # EGR temperature sensor B
® Malfunction of EGR function, EGRC-BPT valve
or EGRC-solenoid valve :
FIA
S @
ElL
[y

EC-367 545
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DTC P1401 EGR TEMPERATURE SENSOR

DTC Confirmation Procedure

v MONITOR

CMPSeRPM(REF}
COOLAN TEMP/S

% NOFaiL [

750rpm
30°C

| RECORD

SEF779U

—

H.
(| _Ecm Jo[connecTor]

59

]

ﬁc—@H

SEF874U
% MONITOR ¥ Noraw []
CMPSeRPM(REF)  1500rpm
COOLAN TEMP/S 20°C

SEF873U

DTC Confirmation Procedure ecoss

Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st trip
DTC cannot be confirmed, perform “PROCEDURE FOR MAL-
FUNCTION B”.

NOTE:

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

PROCEDURE FOR MALFUNCTION A

(@ With CONSULT

1)  Turn ignition switch “ON”.

2)  Select “DATA MONITOR” maode with CONSULT.

3) Verify that “COOLAN TEMF/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”7 with GST.

3} Verify that engine coolant temperature is less than 40°C
104°F).
I(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”7 with GST.

@ No Tools

1) Turn ignition switch “ON".

2) Verily 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 [east 8 seconds.

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

2) Turn ignition switch “ON" and perform “Diagnostic Test Mode
Il {Self-diagnostic results)” with ECM.

MAECG47430 1

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.

{E) 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

NAECO474502



DTC P1401 EGR TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont'd)

P0400, P0402 and P1402”. (See pages EC-276, 284 and 373.) @

4) Select “DATA MONITOR” mode with CONSULT.

5) Read “EGR TEMP SEN” at about 1,500 rpm while holding the
EGR valve in full open position by hand. WEA
Voltage should decrease to less than 1.5V.
if the check result is NG, go to “Diagnostic Procedure”, =0

EC-371.
if the check result is OK, go to following step.
6) Turn ignition switch “OFF” and wait at least 5 seconds. LG

=)

Turn ignition switch “"ON”.

8) Check the output voltage of “THRTL POS SEN” at closed
throttte position and note it.

9) Start engine.

10) Maintain the following conditions for at ieast 5 consecutive e

seconds.
CMPS-RPM (REF):
1,600 - 2,400 rpm (A/T models) L
- 1,800 - 2,600 rpm (M/T models}
B/FUEL SCHDL: 3.0 - 4.5 ms iT

THRTL POS SEN:
X - (X + 0.70} V (A/T models)

X - (X + 0.66) V (M/T models) AT
X = Voltage value measured at step 8
Selector lever: Suitable position T
PD
AX
|
U
Overall Function Check i
Lift up the Use this procedure to check the overall function of the EGR tem- 33
EGR valve perature sensor. During this check, a 1st trip DTC might not be ‘
by hand. confirmed.
PROCEDURE FOR MALFUNCTION B O St

& Without CONSULT

1) Start engine and warm it up to normal operating temperature. [RFS

2) Run engine at idle for at least 2 minutes. |

3) Confirm that EGR valve is not lifting. If NG, go to trouble diag- _

SEF3600 noses for DTC P0400 and P0402 (See pages EC-276 and 37
84).

4) Check voltage between ECM terminal 63 (EGR temperature LA

E}] @i@ Cf&\H sensor signal) and ground at about 1,500 rpm with EGR valve
lited up to the full position by hand.
[

—

ECM__ [Oj CONNECTOR]| Voltage should decrease to less than 1.5V. 50
63 5) If step 4 is OK, perform trouble diagnoses for “DTC P0400, |

P0402 and P1402" {See pages EC-276, 284 and 373). :
' BL

‘ ﬂ "
S
- [

SEF875U

EC-369 547



DTC P1401 EGR TEMPERATURE SENSOR

Wiring Diagram

Wiring Diagram
NAECO313
EGR EC-EGR/TS-01
TEMPERATURE
SENSOR
I 1 I I 2 I
L_] I_I mm  Detectable line for DTC
PIG B m— - Non-detectable line for DTG
@ 1 A/T models
F23
() n—— - 8 ﬁ
B
[E3l
SENS TCM
GND {TRANSMISSION
CONTROL
MODULE)
P/G B
fea]! [[a=]l
EGRTS GND-A ECKM
(ECCS
CONTROL
MODULE)

12345<>678910F12

11 [12[138]1a]15[18]17] 18] 19]20]21122] 2324

w GY
I 1 .
(BB RIEhE 12131415@ 23242526272529303132333435"@‘@3
ele[718] {1s]i7]18] 8fe0]21]z2 36]37]38]39]40]a1] 42]43]44]45]46]47] 48] il

W 1023103 | 104] |1E5) 106 1107 | 108
wejrojmnzy 3| | ns |18
e ne 120 |12 (122128 | 124

aafasls]az] [e4]esTes
EEEEEE@ =
(F2a)
54|65]56)57 |58 73| 74| 7576 E Gy HS.

[selecle1]ez]s3] [re]ealre]

MECQ78C

EC-370



DTC P1401 EGR TEMPERATURE SENSOR

Diagnastic Procedure

Diagnostic

Procedure

NAECG3 14

1 CHECK POWER SUPPLY

2 CHECK GROUND CIRCUIT

1. Turn ignition switch *OFF".
2. Disconnect EGR temperature sensor harness cennector.

EGR tenmperature
sensor harness
connector

SEFTB0U
3. Turn ignition switch “ON”.
4, Check voltage between terminal 1 and ground with CON-
SULT or tester.
Voltage: Approximately 5V

DISCONHECT
1 1.5.

1. Turn ignition switch “OFF".
2. Check harness continuity between terminal 2 and engine

ground.
Continuity should exist.

DISCONNECT
— (&
7 24 €

-

&)

it OK, check harness for short to ground or short to power,

OK or NG
OK » GO TO 4.
NG p GO TO 3.

3 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors F23, M32

® Harness for open or short between ECM and EGR tem-
perature sensor

¢ Harness for open or short between TCM (Transmission
control module) and EGR temperature sensor

. 1P S
o '
= SEF728U
OK or NG
OK p |GOTO2,
NG p | Repair harness cr connectors.

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 DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.

P | INSPECTION END

EC-371

RA

=W

LG
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Component Inspection

DTC P1401 EGR TEMPERATURE SENSOR

SEFB43Q

10,000

1,000

100

Resistance kK

T

-
<
=TT

Acceptable range

},
i.}
y
b
\
I|'
!
Il..
a...
A
J
Yy
a.‘.
8
W,
J) h
.'I
I|‘.
'll
l..

: 1
0 50 100
(32) (122) (212)

Temperature °C (°F)

1 ]
150 200
{302} (392)

SEF526Q

Component Inspection

EGR TEMPERATURE SENSOR

Check resistance change and resistance value.

<Reference data:-

NAECO31S

NAECO3T5501

EGR temperature °C (°F) Voltage (V) Resistance (M€2)
0 (32) 4.81 79-97
50 {122) 2.82 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 ‘
NAECO47S
SYSTEM DESCRIPTION N
Sensor Input Signal to ECM ECI‘;/iIOEmC— Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature EﬁR ©oN | EGRC-solencid valve
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

valve

EGRC-BPT

EGRC-solenoid valve

Ignition switch (power supply)
-———+ECM

Collector Throttle
body

SEF317U

aoo00g
pcoov

COMPONENT DESCRIPTION _ NAECOT75502

Exhaust Gas Recirculation (EGR) Valve I

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.

SEF783K

=

CL

M

AT

i

PD

SU

BIR

&

RS
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DTC P1402 EGR FUNCTION (OPEN)

Description (Cont'd)

To EGR

valve
Vacuum ..

signal

To
air

intake
flow

EGRC-solenoid Valve I
The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. The vacuum signal (from the intake mani-
fold 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
temperature
4
ECM
SEFQ73P|
DTC No. Malfunction is detected when ... Check Iltems (Possible Cause)
P1402 The exhaust gas recircufation (EGR) flow is excessively ® EGRC-solenoid valve
0514 high during the specified driving condition. ¢ EGR valve ieaking or stuck open
¢ EGR temperature sensor
e EGRC-BPT valve
— DTC Confirmation Procedure s
MONITOR NO FAIL
* * NOTE: -
gggl_Tj;N TEMP/S 30°C If “DTC Confirmation Procedure” has been previcusly conducted,
M SEN 4.2y always turn’ ignition switch “OFF” and wait at least 5 seconds

B RECORD

SEF347U

BEGRSYSTEM P1ac2 [ ]

QUT OF CONDITION

MONITOR
CMPSRPM(REF)
THRTL POS SEN
B/FUEL SCHDL

Crpm
0.62v
0.0msec

SEF895)

before conducting the next test.

TESTING CONDITION:

e Always perform the test at a temperature of -10°C (14°F)
or higher.

e Engine coolant temperature and EGR temperature must
be verified in “DATA MONITOR” mode with CONSULT
before starting DTC WORK SUPPORT test. If it is out of
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 ailow 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 (Cont'd)

BEGRSYSTEM P1ao2 i [

TESTING
—==z=====- MONITOR z===z=z==zz
CMPS«RPM(REF) 825rpm

THRTL POS SEN 0.60V
B/FUEL SCHDL 3.9msec

SEF896U

B EGR SYSTEM P40zl []
COMPLETED

SELF-DIAG RESULTS |
SEF897U

J— m CONNECT
II EcMm 1O} connECTOR|| .E}]
63

oo\

2!
D O
SEFB98U

3

— m CONNECT
[ Ecm jo[connecToRr] .Ej]

59 B3
o Lo\

_ﬂ
D &

58

SEFB899U

(© With CONSULT

1)
2)

3)
4)

5)

Turn ignition switch “ON".

Select “EGR SYSTEM P1402” of “EGR SYSTEM” in “DTC
WORK SUPPORT” mode with CONSULT.

Touch “START".

Start engine and let it idle untit “TESTING” on CONSULT
screen is turned to “COMPLETED”. (It will take 60 seconds or

mare.)

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.

Make sure that “OK” is displayed after touching “SELF-DIAG

RESULTS”. i “NG”
Procedure”, EC-377.

With GST
Turn ignition switch “ON” and seiect “MODE 1” with GST.
Check that engine coolant temperature is within the range of

1)
2)

3)

4)
<)
6)
7)

—-10 to 40°C (14 to 104°F).

is displayed,

refer to “Diagnostic

Check that voltage between ECM terminal 63 (EGR tempera-
ture sensor signal) and ground is less than 4.8V.

Start engine and let it idle for at least 60 seconds.

Stop engine.
Perform from step 1 to 4.
Select “MODE 3" with GST.

No Tools

1)
2)

Turn ignition switch “ON”.

Check the following voltages.

ECM terminal 59 (engine cooclant temperature sensor

signal) and ground:
1.5- 4.4V

ECM terminal 63 (EGR temperature sensor signal)

and ground:
Less than 4.8V

Start engine and let it idle for at least 60 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and then

turn “ON".

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

ECM.

EC-375

b

LG
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DTC P1402 EGR FUNCTION (OPEN)

Wiring Diagram

Wiring Diagram
NAECD478
IGNITION SWITCH EC-EG RC1-01
ON or START
1
X FUSE | Refer to EL-POWER.
104 |BLOCK
% (J/B) s  Detectable line for DTG
1 e Non-detsctable line for DTC
|Leu]] Ay AT models
B/W
EGR
TEMPERATURE
SENSOR
B/W
l_'_l G2
= [
B/W P/G B
y Fa3
| 2 I O—@—B B ———
EGRC-
SOLENOID VALYE 4
L
LW
B
[z II
SENS TCM
GND (TRANSMISSION
CONTROL
LW P/IG B MODULE)
[5ca] [&al [Faa]l
EGR EGRTS GND-A |ECM
. (ECCS
CONTROL
MODULE})
F24
Refer to last page (Foldout page).
M EE B H == I EE ] L] MIC
1[1z]13}14]15[16[17}18]19]eof21[22]23]ea Mﬁe (]2

f .
HHEBAIE R EBEDE |§I 23[z4]25]26]27] 28] 28] 305" 32333435" TR
8|

516 7[8115]17]18{19]20{21]22 36]37]38133)40141]|42[43]44[45]46]|47) 4

101102 | 193] to4] | 105 108]107 | 108
10930 M pH2| | rapidfts] e
738 | ne p1ae) |12tj122p123 | 124

MEC064C

EC-376



DTG P1402 EGR FUNCTION (OPEN)

Diagnostic Procedure

Diagnostic Procedure

NAFC0478

1 CHECK VACUUM HOSE

2 CHECK COMPONENT

1. Turn ignition switch “OFF".
2. Check vacuum hose for clogging, cracks or improper con-
nection. Refer lo “Vacuum Hose Drawing”, EC-18.

=
Split

{B) with CONSULT

(EGRC-solenocid valve)

1. Turn ignition switch “ON".

2. Perform “EGRC SOLV CIRCUIT" in “FUNCTICN TEST"
mode with CONSULT.

Mrcre soLy oRcUIT
DOES THE SOLENGID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

NexT 3L NO

MEF9570

Clogging
=
- D)Q Improper connection
SEF109L
OK or NG

OK {with p 1GCTO2.

CONSULT)

CK (without p (GO TO3.

CONSULT)

NG p= | Repair or replace vacuum hose.

{H) with CONSULT

{EGRC-solenoid valve)

1. Turn ignition switch “ON".

2. Turn EGRC-solenaid valve “ON” and "OFF” in “ACTIVE
TEST” mode with CONSULT and check operating sound.

BacTveTeESTH [

EGRC S0V ON
(EGR) FLOW
—zzzzzz==z MONITOR =====zzc==

CMPS*RPM(REF) Orpm

I (ONV/OFF ][ OFF |

SEF789U
OK or NG
OK p |GOTOA4.
NG P | Repair or replace EGRC-sclenoid
valve or repair circuit.

EC-377

RS

B
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Diagnostic Procedure (Cont'd)

DTC P1402 EGR FUNCTION (OPEN)

103

3 CHECK COMPONENT 5 CHECK COMPONENT
) Without CONSULT (EGR valve)
(EGRG-solencid valve) Refer tc "Component inspection”, EC-378.
1. Discannect ECM harness connector. OK or NG
2. Turn igniticn switch “ON”, or
3. Connect a suitable jumper wire between ECM terminal 103 OK p [GOTOS.
and engine ground.
NG » [ Replace EGR valve.
— W DISCONNECT
o
[[_ecu__lolcomecron & 6 |CHECK COMPONENT

(EGRC-BPT valve)
Refer to "Component Inspection”, EC-379.

MEF137D

EGR VALVE
Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.
If NG, repiace EGR valve.

EC-378

@@\ @ OK or NG
J
OK p (GOTO7.
= SEF354V
4. Check operating sound of EGRG-solencid valve when dis- NG » | Replace EGRCBPT valve.
connecting and connecting the jumper wire.
OK or NG 7 CHECK COMPONENT
OK » |GOTO 4. {EGR temperature sensar)
NG » | Repair or replace EGRG-solenoid Refer to “Component Inspection”, EC-372.
valve of repair circuit. OK or NG
OK p |GOTOS.
4 CHECK COMPONENT NG p | Replace EGR temperature sensor.
(EGRG-solenoid valve)
Refer to “Component Inspection”, EC-365.
8 CHECK INTERMITTENT INCIDENT
OK or NG
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
OK b |GOTOS. INCIDENT", EC-107.
NG P [ Replace EGRC-solenoid valve.
p | INSPECTION END
Component Inspection
EGR valve NAECG480

NAECO480501




DTC P1402 EGR FUNCTION (OPEN)

Component Inspection (Contd}

EGRC-BPT VALVE T ¢
1. Plug one of two ports of EGRC-BPT valve.
2. Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (100 mmH,O, 3.94 inH,0}) A
WU Pl from under EGRC-BPT valve.
3. If a leakage is noted, replace the valve. 5
f Apply pressure L©

SEF083P

RS

B !
A
§G

=
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)}

On Board Diagnosis Logic

On Board Diagnosis Logic

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-

ister purge volume control solenogid valve.

EVAP service port7
EVAP control system pressure sensor. m

Vacuum cut valve bypass valv

Fuel tank m EVAP : EVAP canister
cut valve |canister purge volume
cehtral solenoid valve

EVAP canister
vent control \(%Jg)
valve SEF918U

DTC No. Malfunction is detected when ... Check Items {Possible Cause)

Incorrect fuel tank vacuum relief valve
Incorrect luel 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 manifeld and
EVAP canister purge volume control solenoid
valve.

e Foreign matter caught in EVAP canister vent
contral valve.

EVAP canister or fuel tank leaks

EVAF purge line {pipe and rubber tubs) leaks
EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control
system pressure sensor

Loose or disconnected rubber fube

EVAP canister vent centrol valve and the circuit
EVAP canister purge volume control solenoid
valve

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARO switch solencid valve

Blocked or bent rubber tube to MAP/BARC
switch sclenoid valve

O-ring of EVAP canister vent cantrol valve is
missing or damaged.

e Water separator .

® EVAP canister is saturated with water.

P1440 ® EVAP control system has a leak.
0213 o EVAP control systern does not operate properly.

CAUTION:
¢ 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-380



DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

DTC Confirmation Procedure

DTC Confirmation Procedure

NOTE:

e If both DTC P1440 and P1448 are displayed, perform MA
trouble diagnosis for “DTC P1448” first. (See EC-404.)

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.

NAECO482

LG

@ With CONSULT
CAUTION:
e Never use compressed air or high pressure pump. R

Otherwise, EVAP system may be damaged. b
e Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pressure

in EVAP system. Gl
NOTE:

e Always remove EVAP service port adapter from EVAP service
port when applying air up to 0.69 to 1.38 kPa (5.14 to 10.34 MT

%ear tire L O / mmHg, 0.202 to 0.407 inHg).
= seresru| @ During the {est, clamp the EVAP hose tightly as shown at left. AT
1) Turn ignition switch "ON".
M EVAP SMLLEAK P1440 [] 2) Select “EVAP SML LEAK P1440” of “EVAPORATIVE SYS-
1)PERFORM TEST AT A TEM” in “DTC WORK SUPPORT” mode with CONSULT. TE
LOCATION OF 5-30C Follow the instruction displayed.
(41-86F) PR
2)STOP ENGINE AND TURN 3) Make sure that “OK” is displayed. .
IGN SW ON. If “NG” is displayed, refer to “Diagnostic Procedure”, EC-382. [FD
3)CLAMP EVAP HOSE = Wi
TFIGHTLY SEE SERVICE @ With GST
MANUAL FOR LOCATION. NOTE: A
ATOUCH START. e Be sure fo read the explanation of “Driving Pattern” on EC-49
[EXIT I START | bgfore driving vehicle.
serzosu] @ It is better that fuel level is low. IS
1) Start engine.
W EVAP SMLLEAK P1440l ] 2) Drive vehicle according to “Driving Pattern”, EC-49. R

3) Stop vehicle.

-4)  Select “MODE 1” with GST.
e |f SRT of EVAP system is not set yet, go to the following step. &7
e |f SRT of EVAP system is set, the result will be OK.

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

6) Start engine.
It is not necessary to cool engine down before driving.

| END ]| PRINT | 7) Drive vehicle again according to the “Driving Pattern”, EC-49. g
SEF2%5U] ) Stop vehicle.

*akkkkx DK Fkokkkx

9) Select “MODE 3" with GST.
e i P0440 is displayed on the screen, go to “Diagnostic HA
Procedure”, EC-294.

e |f P1440 is displayed on the screen, go to “Diagnostic Proce- se
dure” for “DTC P1440", EC-382.

e |f P1447 is displayed on the screen, go to “Diagnostic Proce-
dure” for “DTC P1447”", EC-401. FL
e |f P0440, P1440 and P1447 are not displayed on the screen,
go to the following step.
10) Select “MODE 1" with GST. [P
e |if SRT of EVAP system is set, the resuit will be OK. 559

EC-381



560

DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

DTC Confirmation Procedure (Cont'd)

e if SRAT 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.

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

Diagnostic Procedure

Il (Seli-diagnostic results)” with ECM.

NAECOLES

1 CHECK FUEL FILLER CAP

2 CHECK COMPONENT

1. Turn ignition switch “OFF”,
2. Check for genuine fuel filler cap design.

/\

cap.

4. Make sure there are no foreign objects around the fuel filler

e/

=/

SEF915U
3. Check for air releasing sound whife opening the fuetl filler

cap so that the cap can close properly.

{Fuel tank vacuum relief vaive)
Refer to “Evaporative Emission System”, EC-24.

OK or NG
OK p» (GO TO 3.
NG p | Replace fuel filler cap with a genuine
one.

OK or NG
OK p |GOTOZ2
NG (Step 2) p | Replace with a genuine fuel filter 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.

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 €l
To locate EVAP leak, install EVAP service port adapter and @ With CONSULT
pressure pump io EVAP service port. 1. Turn ignition switch “ON”, MA

2. Select “EVAP SYSTEM CLOSE” of "WORK SUPPORT”
mode with CONSULT.

3. Touch “START" and apply pressure to the EVAP line until BN
the pressure indicator reaches the middle of the bar graph. Y

¢ Never use compressed air or a high pressure pump.

¢ Do not exceed 4.12 kPa {0.042 kgicm?, 0.6 psi) of pres-
sure in the system. l@

W EvaP SYSTEM CLOSEN D

APPLY PRESSURE TO
SERVICE PORT 7O RANGE
BELOW.

SEFgO7U DO NOT EXCEED 0.6psi. EE

. el

0.2 .4

[ END |

SEFg17U M]T

4. Remove EVAP service port adapter and pressure pump.

service 5. Using VAP leak detector, locate the EVAP leak. Refer to

port Pressure the instruction manual for more details about the leak AT
pump detector.
Refer to “Evaporative Emission Line Drawing”, EC-24.
SEFS16U T

Leak detector

e |mproper installation of EVAP service port adapter to
EVAP service pert may cause a leak.

Maodels with p | GOTO 4,
CONSULT

Models with- p |GOTOS.
out CONSULT

SEF200U |

OK or NG

OK » |GOTOS.

NG p | Repair or replace. ‘

561
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure {Cont'o)

5 CHEGK FOR EVAP LEAK

6 CHECK COMFPONENT

@ Without CONSULT

1. Turn ignition switch “OFF”.

2. Apply 12 volts DC to EVAP canister vent control valve. The
valve will close. (Continue to apply 12 volts until the end of
test.)

EVAP
canister

EVAP canister
Battery vent control valve 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).

e Never use compressed air or a high pressure pump.

¢ Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pres-
sure in the system.

5. Remove EVAP service port adapter and pressure pump.

6. Using EVAP leak detector, locate the EVAP leak. Refer to
the instruction manual for more details about the leak
detecter, Refer to “Evaporative Emission Line Crawing”,
EC-24.

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 “DTC Confirmation Procedure”, EC-305.

- EVAP canister vent

‘ A
control valve
IO SO/ N 2N

OK or NG
OK p |GOTOS8.
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. Aemove EVAP canister with EVAP canister vent control
valve attached.
2. Check if water will drain from the EVAP canister.

EVAF canister

& EVAP canister
Water
“$§ vent control valve

SEF200U
OK or NG
OK p |GOTOG.
NG P | Repair or replace.

SEF596U
Yes or No
Yes » |GOTOO.
No (With » |GoTO 1.
CONSULT)
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 10

Wihout CONSULT

(EVAP canister purge volume control solencid 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 solenoid valve at EVAP service port.

4. Start engine and let # idle for at least 80 seconds.

5. Check vacuum hose for vacuum when revving engine up to
2,000 rpm.
Vacuum should exist.

10 DETECT MALFUNCTIONING PART

Check the following.

& EVAP canister for damage

& EVAP hose between EVAP canister and waler separator tor
clogging or poor connection

OK or NG
CK p GO TO 15,
NG p | GOTO 13.

13 [CHECK VACUUM HOSE

P | Repair hose or replace EVAP canister.

Check vacuum hoses for clogging or disconnection. Refer to
“Vacuum Hose Drawing”, EC-18.

1 CHECK COMPONENT

With CONSULT

(EVAP canister purge volume contral solenoid valve)

1. Disconnect vacuum hose to EVAP canister purge volume
control solenoid valve at EVAP service pon.

2. Start engine.

3. Perform “PURG VOL CONT/V" in "ACTIVE TEST” mode.

WAcTiveTEsTH [

PURG VOL CONT/V 0.0%
zzzz=z===r MONITOR =zzzzzzzo-

CMPS«RPM(REF) 2187rpm

FR 02 MNTR-B2 LEAN

FR 02 MNTR-B1 LEAN

A/F ALPHA-B2 H1%

A/F ALPHA-B1 0%

THRTL POS SEN 0.64V

[Qul[_uP [ DWN Jlad]
. SEF90BU

4. Touch “Qu" on CONSULT screen to increase “PURG VOL
CONT/V" opening to 100.0%

5. Check vacuum hose for vacuum when revving engine up to
2,000 rpm,
Vacuum should exist.

CK or NG
OK p (GO TO 14.
NG p | Repair or reconnect the hose.

14 | CHECK COMPONENT

(EVAP canister purge volume control sclencid valve}
Refer to “Component Inspection”, EC-393.

OK or NG
OK » GOTO 15,
NG p | Replace EVAP canister purge volume
control solenoid valve.

16 |CHECK COMPONENT

OK or NG
OK ~ » |GOTO 1S
NG p | GO TO 13,

(Absolute pressure sensar)
Refer to “Component Inspection”, EG-131.

Absolute pressure
sensor harness/
connector /'

ﬁ/77 Mass air flow sensor
SEF748U
QK or NG
OK p (GO TO 18.
NG » | 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) Check EVAP purge line (pipe, rubber tube, fuel tank and
Refer to “Component Inspection”, EC-347. EVAP canister) for cracks or improper connection.
Refer to “Evaporative Emission Systemn”, EC-24.
OK or NG
OK p» | GO TO 20.

MAP/BARO switch

solenoid valve NG » | Repair or reconnect the hose.

harness connector

20 CLEAN EVAP PURGE LINE

. Clean EVAP purge line (pipe and rubber tube) using air
e Mass air flow sensor blower. _

SEF756U
OK or NG » |GoTO21.
oK » |coTO17.
NG B | Replace MAP/BARC switch solenoid 21 |CHECK INTERMITTENT INCIDENT
vave. Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT", £EC-107.

17 CHECK COMPONENT

(Tank fuel temperature sensor) » |INSPECTION END

Refer to “Component Inspection”, EC-254.
Rear seat access
—

Fuel tank gauge unit \

(\ |TJ harness connector SEF751U
OK or NG
OK p | GO TO 18.
NG » | Replace tank fuel temperature sensor.

18 |CHECK COMPONENT

(EVAP control system pressure sensor)
Refer to “Component Inspection”, EC-317.

OK or NG
OK p GO TO 19.
NG P | Replace EVAP control system pres-
sure Sensor.
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EC-386



DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME

CONTROL SOLENOID VALVE

Description
Description @l
MNAECO325
SYSTEM DESCRIPTION
NAECH3I25501
A
Sensor Input Signal o ECM f ECM Actuator
unction
Camshaft position sensor Engine speed EM
Mass air flow sensor Amount of intake air
Engine coclant temperature sensor Engine coolant temperature ' .G
Ignition switch Start signal
Throttle position sensor Throttle position E :/AP can- EVAP canister purge volume
Istar purge control solenoid valve
Throttle position switch Closed throttie position flow control
Density of oxygen in exhaust gas
Front heated oxygen sensors (Mixture ratio feedback signal)
Tank fuel temperature sensor Fuel temperalure in fuel tank GL
Vehicle speed sensor Vehicle speed
This system controls flow rate of fuel vapor from the EVAP canis- T
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 AT
repeats ON/OFF operation according to the signal sent from the
ECM. The opening of the valve varies for optimum engine control. TF
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 Ep)
air flow changes.
AX
sU
COMPONENT DESCRIPTION I
dl The EVAP canister purge volume contro! solenoid valve uses a gm
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 low through the
valve.
RS
SEF337U T
CONSULT Reference Value in Data Monitor
Mode HA
. , MAECDI2E
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATICN SG
. ﬁcgigﬁﬁfter Wa"-':i”hg.g;-p Idle (Vehicle stopped) 0% a |
ir ¢ gner swilc
PURG VOL Civ & Shift lever: “N” .
& No-load - 2,000 rpm - I
DX
565 |
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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 COLOR ITEM CONDITION DATA (DC Voltage)
NO.
[Engine is running]
[Ignition switch “OFF") 0-1.5V
® For a few seconds after turning ignition switch '
ECCS relay {Self-shut- sOFF”
4 LB off)
flgnition switch “OFF”]
e A few seconds passed after turning ignition switch BATTERY VOLTAGE
“ " (11 - 14V)
OFF
BATTERY VOLTAGE
(11 - 14V)
(V) L
404.,.,
[Engine is running] apl.
¢ |dle speed ol -
o
_-'*—*'50 e
EVAP canister purge SEF984U
5 LG/B | volume control sole-
noid valve BATTERY VOLTAGE
(11 - 14v)
(V} ool
[Engine is running] 200 Ak
® Engine speed is 2,000 ipm oll -
SEF995U
67 |BW
Power supply for ECM | [Iignition switch “ON"] BATTERY VOLTAGE
72 B/W (11 - 14V)
Engine is running] BATTERY VOLTAGE
17 I {
/W Current return o Idle speed (11 - 14V)
On Board Diagnosis Logic
NAECD328
DYC No. Malfunction is detected when ... Check Items {Possible Cause)
P1444 The canister purge flow is detected during the specified e EVAP control system pressure sensor
0214 driving conditions, even when EVAP canister purge volume | @ EVAP canister purge volume control solenoid
control solencid valve is completely closed. valve (The valve is stuck open.}

e EVAP canister vent control valve
e EVAP canister
¢ Hoses
{Hoses are connected incorrectly or clogged.)

566
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DTC P1444 EVAPORATIVE EMISSION .(EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

DTC Confirmation Procedure

DTC Confirmation Procedure @l

NAEC0329
NOTE:
If “DTC Confirmation Procedure” has been previously conducted, MA
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION: &M
Always perform test at a temperature of 5°C {41°F) or more.

With CONSULT

B PURG VOL CNV 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.
==m=zz==== MONITOR ======cou- 3) Turn ignitiOl’l switch “ON”,
%’\:‘;TSCF;'(’)'&;(F;E;) J:g;gm 4y Select “PURG VOL. C/V P1444” of “EVAPORATIVE SYSTEM”
B/FUEL SCHDL o o in “DTG WORK SUPPORT” mode with CONSULT. CL
5) Touch “START". i
6) Start engine and let it idle until “TESTING” on CONSULT T
changes to “COMPLETED”. (It will take for at least 2 seconds.)
If “TESTING” is not displayed after 5 minutes, retry from ;
SEFB00U step 2. AT
7) Make sure that “OK” is displayed after touching “SELF-DIAG
B PURG VOL CN/V P1444 B[] RESULTS”. If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-391. T
& With GST
zzzzz=zz=== MONITOR ==z==—===z . . .
CMPSsRPM(REF) 7621pm 1) Start engine and warm it up to normal operating temperature. oD
THRTL POS SEN o4ev | 2) Turn ignition switch “OFF” and wait at least 5 seconds.
B/FUEL SCHDL 2.3msec . o
3) Start engine and let it idle for at least 2 seconds.
4) Select “MODE 7” with GST. AX
@& No Tools

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

SEF9G1U

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

3} Start engine and let it idle for at least 2 seconds.
PURG VOL CN/V P14
u COMPLETED «mL] 4)  Turn ignition switch “OFF" and wait at least 5 seconds. 38
5) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il {Self-diagnostic results)” with ECM. o

SELF-DIAG RESULTS
Br
SEF802U

EL

DX
567
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Wiring Diagram

Wiring Diagram

NAECG330

BATTERY EC'PGC/V‘O1
| |
g 25 Refer to EL-POWER.
. : Datectable line for DTC

o Non-detectable line for DTC

B/W

i = SGD
SEN ALY
o &p |=ccs BIW
l] ?I] RELAY
? ED
LB BMW
i oy
@ [l evar canisTer
PUAGE VOLUME
I %EEJSOL SOLENOID
LB BW B/W }
Il’ ]“@"‘h%l LITI—I
Lam
VB  BW Bflw I
LG/B
LB  BW @ B/
CH & )
LB BGN 8w G/B
+
@
[
@
i
VB LB BAW B/W LG/B
1 e I [ =]
SSOFF ECMP  ECMP CRTN EVAP |ECM
(ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
[HE] - :
1lefalals= 6] 7]8]8]i0 5]7 F
11]12]13[1a]18]15]17[18]19f20)21[22]23]24 316 %&‘,

101102 | 103|104 ] | 1051 106 | 107 | 108
W0gpepnipnz] |13 H4|ns| s
NTPNE g 20] |120) 22123124

2
3
4

o

[5=3

54|55]56157)|58]73]74]| 75|76

59[60]61|62IE 77 ?B 72 m

fEfel] el
BEDNEEEENEE W

[~

MEC065C
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure @l
NAEG033T
1 CHECK POWER SUPPLY 3 CHECK OUTPUT SIGNAL CIRCUIT MIA
1. Turn ignition switch “OFF", 1. Turn ignition switch “OFF".
2. Disconnect EVAP canister purge volume control solenoid 2. Disconnect ECM harness connector. EM
valve harness connector, 3. Check hamess continuity between ECM terminal 5 and ter-
minal 1.
Continuity should exist.
EVAP canister _ L@
. purge volume : =
control solenoid” [ —
valve harness MY [ ecm  Jofcommectar]| %) | XY
\ COHESGIOI’ DISCONNECT 5 DISCONNECT
‘ o] "
SEFB79U
3. Turn ignition switch “ON". @ |
4. Check voltage between terminal 2 and engine ground with SEF881u Lo
CONSULT or tester. If OK, check harness for short to ground and short to i
Voltage: Battery voltage power. T :
DISCOMNECT OK or NG :
1S, Eﬁ} oK » [GOTOS.
NG p [GOTO 4. AT
|
(&) i
! 4 DETECT MALFUNCTIONING PART
@ D S Check the foliowing.
- SEFB80U # Harness connectors F28, F113 ) p@
® Harness for open or short between EVAP canister purge
OK or NG volume control solenoid valve and ECM
|
OK » |GoTOS. A
NG » |GOTOZ2. P | Repair open circuit or short to ground
or short to power iy harness or ¢on- !
nectors. SU
2 DETECT MALFUNCTIONING PART \
Check the following. 5 CHECK COMPONENT BR |
e Harness connectors E1, Mt
e Harness connectors M32, 23 (EVAP control system pressure sensor)
e Harness connectors F28, F113 Refer to “Component Inspection”, EC-317. ST
¢ Hamness for open or short between EVAP canister purge OK or NG
volume control scleneid valve and ECCS relay ‘
e Harness for open or short between EVAP canister purge CK p |GOTOG. RS
volume control solenoid valve and ECM ‘
: NG P [ Replace EVAP control system pres-
sure Sensor. L
p | Repair harness or connectors.
6 |CHECK COMPONENT |
(EVAP canister purge volume control solenoid valve) [FA
Reler to “Component inspection”, EC-393.
CK or NG g@
OK > (GOTO7. ‘
NG p | Replace EVAP canister purge volume EL '
control solenoid valve.
DX ‘
569

EC-391



570

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 weight should be less than 1.8 kg (4.0 Ib).

OK or NG
OK p |GOTOS.
NG p | Replace EVAP canister vent control
valve,

OK or NG
OK p | GOTO 12,
NG » lGoTO N

8 CHECK RUBBER TUBE

11 DETECT MALFUNCTIONING PART

Check for obstructed water separator and rubber tube con-
nected to EVAP canister vent control valve 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 p» |GOTOO. P | Repair hose or replace EVAP canister.
NG p | Clean, repair or replace rubber tube
andior water separator. 12 |CHECK INTERMITTENT INCIDENT

8 CHECK IF EVAP CANISTER SATURATED
WITH WATER

1. Remove EVAP canister with EVAP canister veni control
valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

'

& EVAP canister

Refer 1o “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EG-107.

» WSPECTION END

Water
4 vent control valve ——
Yes or No
Yes p | GO TO 10.
No » |GoTO 12
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME

CONTROL SOLENOID VALVE
' Component Inspection
Component Inspection |
macvetesT® [ EVAP CANISTER PURGE VOLUME CONTROL
PURG VOL CONTV  0.0% SOLENOID VALVE o A
::C:N:II?’E:;I—;:I\ANI!R?EIEWOH :7:8:7::::::: @ With CONSULT
FR 02 MNTI(R-BZ) RICH 1. Start engine. _
;?F (;_)L\% M{\l);rg-zm Rﬁgv 2. Perform “PURG VOL CONT/V” in “ACTIVE TEST” mode with [EM)
AF ALPHA.B1 100%% CONSULT.I Check that engine speed varies according to the
THRTL POS SEN 0.44v ;;agﬁ qpenmgt;_. 4 1 NG. 66 10 following <t e
, inspection end. , go to following step. L
|Qu][ UP_ ][ DWN ][Qd] \ o
—— 3. Check air passage continuity.
Condition Air passage continuity
PURG VOL CONT/ value between A and B
100.0% Yes g
0.0% No

If NG, replace the EVAP canister purge volume control sole- GL
noid valve.

® Without CONSULT MT
Check air passage continuity.

Air passage continuity

SCras0) Condition between A and B AT

12V direct current supply between ter- Yes
minals 7=
u

No supply No

If NG, replace solenoid valve. RD)

SEFE61U 5U

EC-393



572

DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Component Description

VALVE (CLOSE)

Coil Terminal

Atmospheric pressure

side
Valve
S 2
Canister side " Plunger Spring
SEF378Q)

EVAP camster
. vent control valve
P - J r

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 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 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
e . NAECO485
Specification data are reference values.
MONITCR ITEM CONDITION SPECIFICATION
VENT CONT/V ¢ Ignition switch: ON OFF
ECM Terminals and Reference Value e
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
EVAP canister vent control - P BATTERY VOLTAGE
108 |G/R valve [lgnition switch “ON”] (11 - 14V)
On Board Diagnosis Logic
NAECO487
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1446 « EVAP canister vent control vaive remains closed under | @ EVAP canister vent control valve
0215 specified driving conditions. e EVAP control system pressure sensor and the
circuit
e Blocked rubber tube to EVAP canister vent con-
trol valve

e Water separator
& EVAP canister is saturated with water.
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

DTC Confirmation Procedure

¥ MONITOR

CMPS«RPM(REF)
COOLAN TEMFP/S
VHCL SPEED SE
THRTL POS SEN

B/FUEL SCHDL

¥r NO FAIL D

1800rpm
20°C
80kmvh
0.88v
2.4msec

SEF403V

DTC Confirmation Procedure

NALCD488

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)
2)
3)
4)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

Start engine.

Drive vehicle at a speed of approximately 80 km/h {50 MPH)
for a maximum of 15 minutes.

NOTE:
If a malfunction exists, NG result may reveal soon.

With GST

1)
2)

3)

Start engine.

Drive vehicle at a speed of approximately 80 km/h (50 MPH)
for 15 minutes.

Select “MODE 7” with GST.

No Tools

1)
2)

3)
4)

Start engine.

Drive vehicle at a speed of approximately 80 km/h (50 MPH)
for 15 minutes.

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

Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM.

BT

EC-395

@
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&Y
¢

FE

el
i
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e

SU
BR |
S
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

Wiring Diagram

Wiring Diagram rccoms
IGNITION SWITCH EC-VENT/V-01

ON or START

FUSE [ Referto EL-POWER.
104 |BLOCK

(/8) mem— : Detcetable line for DTG

) e - Non-detectable line for DTC

2E[

VALVE

EVAP CANISTER
é VENT CONTROL

CDCV ECM
(ECCS

CONTROL
MODBULE)

Refer to last page (Foldout page).

A GD . ()
1123 IS KA BTTT8[6T0 oy (GT2TafaY
oD (ferits) & GI

]3¢ 15]8 17 16

101]102 | 103 104 - | 105 106 ) 107 | 108
10300 [ i | fiz] 3[04 |15 ) Hp
N7 |19 [120) [121] 122123 |14

MECG66C
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

Diagnostic Procedure

Diagnostic Procedure @l
NAECG450
1 CHECK RUBBER TUBE 4 CHECK EVAP CANISTER I8,
1. Turn ignition switch “OFF”. Weigh the EVAP canister with the EVAP canister vent control
2. Check obstructed water separator and rubber tube con- valve attached. EM
nected to EVAP canister vent control valve. The weight should be less than 1.8 kg (4.0 Ib).
3. Clean the rubber fube using air blower. For water OK or NG
separater, refer to EC-398, or
e L o > Teotos, e
EVAP canister
NG p ([GOTOS.
5 DETECT MALFUNCTIONING PART
% i Check the following. FE
= Xy ® EVAP canister for damage
[] /( - ® EVAP hose between EVAP canister and water separator for
0] EVAP canister clogging or poor connection GL
T .
SEFe72 P | Repair hose or replace EVAP canister. M
OCK or NG
oK > [coTo2 6 |CHECK EVAP CONTROL SYSTEM PRES- | 5
NG P | Clean, repair or replace rubber tube SURE SENSOR HOSE
andfor water separator. Check disconnection or improper connection of hose con- )
nected to EVAP control system pressure sensor. TE
2 CHECK COMPONENT OK or NG
(EVAP canister vent control valve and O-ring) OK b ([GOTO7. =)
Ref “ ion”, EC-
efer 1o “Component Inspection”, EC-398. NG » | Repair it
OK or NG
AX
OK > |GOTOS. 7 |CHECK CONNECTOR
NG P | Replace EVAP canister vent control .
valve and O-ring. 1. Disconnect EVAP control system pressure sensor harness 3@
connector,
\
EVAP control system
3 |CHECK IF EVAP CANISTER SATURATED , pressure sensor BR
WITH WATER ‘
1. Remove EVAP canister with EVAP canister vent control ‘
valve attached. gT
2. Check it water will drain from the EVAP canister.
-
. \ Q RS
/ EVAP canister BT
SEF1808
2. Check connectors for water.
Water should not exist, A
OK or NG
OK GO TO 8.
Water EVAP canister > S©
™§ vent control valve NG p | Replace EVAP control system pres-
SEF596U
sure Sensor.
OK or NG EL
OK > |GOTOA4.
NG GO TO 6. DX
575
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Diagnostic Procedure (Cont'd)

VALVE (CLOSE)

sure sensor.

8 CHECK COMPONENT AND CIRCUIT 9 CHECK INTERMITTENT INCIDENT
{(EVAP control system pressure sensor) Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
Refer to “DTC Confirmation Pracedure” for DTC P0450, INCIDENT", EC-107.
EC-312.

OK or NG

p | INSPECTICN END

OK p (GO TO 9.
NG p | Replace EVAFP control system pres-

MAcTvETESTH [

R O-ringg

VENT GONTRoLY QFF

Component Inspection
EVAP CANISTER VENT CONTROL VALVE

Check air passage continuity.
With CONSULT
Perform “YVENT CONTROL/V” in “ACTIVE TEST” mode.

NAECO491

MNAECD491501

CMPSWREMIREF)  Orprm
FR 02 MNTR-B RICH
M Bl N ok Condition Air passage continuity
VENT CONTROL/V between A and B
el or- [l -
OFF Yes
SEF393V

51 -63 N-m
{0.52 - 0.64 kg-m,
45.1 - 55.6 in-1b)
SEF969S

* (&) : Bottom hole (To atmosphere)
(®) : Emergency tube (From EVAP canister)
@©) : Intet port (To member)

SEF829T|

# Without CONSULT

Air passage continuity

Conditicn between A and B

12V direct current supply between ter- No
minals T 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 N
Check visually for insect nests in the water separator air inlet.
Check visually for cracks or flaws in the appearance.

Check visually for cracks or flaws in the hose.

Check that A and C are not clogged by bfowing air into B with
A, and then € plugged.

5. In case of NG in items 2 - 4, replace the parts.

NOTE;
¢ Do not disassemble water separator.

AL~

EC-398



DTC P1447 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PURGE FLOW MONITORING

System Description

System Description o, G

NOTE:
If both DTC P0510 and P1447 are displayed, perform trouble diagnosis for “DTC P0510” first. (See g

EC-329.)
EVAP service port .
EVAP control system prassure sensor. m EM]
Vacuum cut valve bypass valvel: @/

cut valve fcanister purge volume
control solenoid valve

EVAP canister
vent control \$
valve SEF918U

In this evaporative emission (EVAP) control system, purge flow occurs during non-closed throttle conditions. @[
Purge volume is related to air intake volume. Under normal purge conditions {non-closed throttle), the EVAP
canister purge volume control solenoid vaive is open. Purge flow exposes the EVAP control system pressure
sensor to intake manifold vacuum. ()

On Board Diagnosis Logic i
Under normal conditions {non-closed throttle), sensor output voltage indicates if pressure drop and purge flow AT
are adequate. [f not, a fault is determined.

DTG No. Malfunction is detected when ... Check ltems (Possible Cause) TE

P1447 ¢ EVAP control system does not operate properly. e EVAP canister purge volume control solenoid

0111 ® EVAP control system has a leak between intake mani- valve stuck closed

fold and EVAP control system pressure sensor. e EVAP control system pressure sensor and the PD
circuit

® Loose, disconnected or improper connection of

rubber tube A

Blocked rubber tube

Blocked or bent rubber tube to MAP/BARO

switch solenoid valve :

Cracked EVAP canister U

Closed throttle position switch

Blocked purge port

EVAP canister vent control valve BR

577
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DTC P1447 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PURGE FLOW MONITORING

DTC Confirmation Procedure

B PURG FLOWP1447l [
QUT QF CONDITION

—====zz==- MONITOR ==========
CMPSsRPM{REF) 770rpm
THRTL POS SEN 0.46Y
B/FUEL SCHDL 2.1msec

SEF903U

B PURG FLOW P1447 B[]

sorozzzz=z MONITOR ==zczo-o=:
CMPS<RPM(REF) 1725rpm
THRTL POS SEN 0.88v
B/FUEL SCHDL 3.8msec
SEF904U

B PURG FLOWP1447 Il [
GCOMPLETED

| SF{F-DIAG RESULTS

SEF905U

HS.

62

(T HCONNEGTOR"

2 S

ﬂcﬁ)\ ’

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.

(B With CONSULT

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

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

3) Start 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”. If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-401.

NAEGORIS

Overall Function Check i
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 signal) 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 (Cont’d)

M/T models @l
Any position other than “Neutral” or “Reverse”
A/T models
A

Any position other than “P”, “N” or “R”

Verify that EVAP control system pressure sensor value stays
0.1V less than the value at idle speed (measured at step 6) for g
at least 1 second. :

LG

Diagnostic Procedure

NAECO336

1 CHECK EVAP CANISTER 2 CHECK PURGE FLOW FE
1. Turn ignition switch “OFF”. @ With CONSULT
2. Check EVAP canister for cracks. 1. Disconnect vacuum hose connecled o EVAP canister GL
purge volume control solenoid valve at EVAP service port
OK or NG and install vacuum gauge. !
OK (With » |GoTO2 = (VI
CONSULT) , ~ ‘Q,
EVAP service support
OK (Without » |GOTOS. i Gy
CONSULT) ' AT
NG p | Replace EVAP canister. 3 = (?‘ \ Q
t'/ﬁ-.-!_g__;__ TF
21 )
Hefay box
&/ \
5, | D
%
SEF907U
2. Start engine and let it idle.
3. Select “PURG VOL CONTAV" in “ACTIVE TEST” mode with | AX
CONSULT.
mactvetestl [ Sl
PURG VOL CONT/V 0.0%
=zz=zz-==r MONITOR ==zzzzzz=z=z=c IIES
CMPS-RPM(REF) 2187rpm
FR 02 MNTR-B2 LEAN
FR 02 MNTR-B1 LEAN
AF ALPHA-B2 N% ST
A/F ALPHA-B1 90%
THRTL POS SEN 0.64V
[Qui[ UP_ ][ DWN JiQd| RS
SEF908U
4. Rev engine up to 2,000 rpm.
5. Touch “Qd" and “Qu” on CONSULT screen to adjust Efll
“PURG VOL CONT/V opening.
400.0%: Vacuum should exist. :
0.0%: Vacuum should not exist. A,
OK or NG
OK p [GOTO7. S@
NG p |GOTO 4.
Bl .
|
BX |
579
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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 cperating tempera-
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.

‘ SEF907U
4. Start engine and let it idle for at least 80 seconds.
5. Check vacuum gauge indication when rewving engine up to
2,000 rpm.
Vacuum should exist.
6. Release the accelerator pedal fully and let idle.
Vacuum should not exist.

5 CHECK EVAP PURGE HOSE AND PURGE
PORT

OK or NG
QK p |GOTO7T.
NG p | GO TO 4.

1. Disconnect purge hoses connected to EVAP service port A
and EVAP canister purge volume control solenoid valve B.

EVAP service port

ot

EVAP canistar
purge volume
cantrol solenoid
valve

Intake manifold

4 CHECK EVAP PURGE LINE

Check EVAP purge line for improper connection or disconnec-
tion.
Refer to “EVAPQORATIVE EMISSION LINE DRAWING”, EC-28.

SEF367U
2. Blow air into each hose and EVAP purge port C.
3. Check that air flows freely.

J 3
"~
Intake manifald
SEF368U
OK or NG
OK p [GOTOS.
NG P | Repair or clean hoses andfor purge
port.

6 CHECK COMPONENT

OK or NG
OK » [GOTOS.
NG p | Repair it,

(EVAP canister purge volume control solenoid valve)
Refer to “Component Inspection”, EC-393.

OK or NG
OK p |GOTO7T.
NG B | 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 GO TOS.
NG p | Repair it.

EC-402




DTC P1447 EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM PURGE FLOW MONITORING

Diagnostic Procedure (Cont'd)

@l
8 CHECK CONNECTOR 12 CLEAN EVAP PURGE LINE
1. Disconnect EVAP control system pressure sensor harness Clean EVAP purge line (pipe and rubber tube} using air
connector. blower. [M]A
\
//’,E\;AP control systemn
’ \pressure sensor » |GOTO13 =t
f 13 CHECK INTERMITTENT INCIDENT LC
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107. EC
o~y
//\</""" » |INSPECTION END
SEF1905 FE
2. Check connectors for water.,
Water should not exist.
OK or NG CL
CK p |GOTOQ.
T
NG p | Replace EVAP control system pres-
sure Sensor.
AT
9 CHECK COMPONENT AND CIRCUIT
{EVAP control system pressure sensor) TE
Refer to “DTC Confirmation Procedure” for DTC F0450,
EC-312.
OK or NG =)
CK p |GO TO 10.
NG p | Replace EVAP control system pres- AX
sure Sensor.
su
10 CHECK COMPONENT
{EVAP canister vent control valve)
Refer to “Component Inspection”, EC-398. BR
OK or NG
oK » |GOTO 1. §T
NG p | Replace EVAP canister vent control ,
valve. B '
11 CHECK EVAP PURGE LINE BT |
Inspect EVAP purge line {pipe and rubber tube). Check for
evidence of leaks.
Refer to “EVAPORATIVE EMISSION LINE DRAWING”, EC-28. A
OK or NG
OK p (GO TO 12, S@
NG p | Repiace . ' |
EL
DX |
581
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Component Description

VALVE (OPEN)

Atmospheric pressure Coil Terminal
side =1
Valve
g 2 o]

==1

=
Canister side Plunger Spring

7 .\\ .
c;i/s::ﬁ EVAP caniste
\

=

SEF3780Q)

NN

EVAP
, vent control valve

SEF484R

Specification data are reference values.

NAECG493

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 vaive responds to signals from the ECM. When the
ECM sends an ON signal, the coil in the solenoid vaive 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

NAECO494

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V # Ignition switch: ON

OFF

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

ECM Terminals and Reference Value

o485

TER 1 wWiRe
MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
EVAP canister vent control . . I BATTERY VOLTAGE
108 [G/R valve [Ignition switch “ON"] (11 - 14V)
On Board Diagnosis Logic
NAECO296
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P1448 ® EVAP canister vent control valve remains opened under | e EVAP canister vent control valve
0309 specified driving conditions. ¢ EVAP confrol system pressure sensor

e Blocked rubber tube to EVAP canister vent con-
trol valve

e Water separator

& EVAP canister is saturated with water.

e Vacuum cut valve

EC-404



DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

DTC Confirmation Procedure

DTC Confirmation Procedure @l

NAECG497

NOTE:

¢ If both DTC P0440 or P1440 and P1448 are displayed, per- RIA
form trouble diagnosis for “DTC P1448” first.

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

& Make sure that EVAP hoses are connected to EVAP canister
purge volume control solencid valve properly. LG

With CONSULT

M EvaP SML LEAK Po440 M [ ] TESTING CONDITION: _
1)PERFORM TEST AT A e Perform “DTC WORK SUPPORT” when the fuel level is
'(;3%%"',_1)0” OF 5-30C less than 3/4 full. If not, inspect fuel filler cap and fuel tank
2)OPEN ENGINE HOOD. separately. Refer to EC-25.
3)START ENGINE WITH s Always perform test at a temperature of 5 to 30°C (41 to
VEHICLE STOPPED, 86°F)
IF ENG IS ON, STOP FOR :
5 SEC. THEN RESTART. & |t is better that the fuel level is low.
4)TOUGH START. 1) Turn ignition switch “ON". MY
[ EXIT || START | 2) Select “EVAP SML LEAK P0440" of “EVAPORATIVE SYS-
SEF296U TEM” in “DTC WORK SUPPORT” mode with CONSULT. AT
Follow the instruction dispiayed.
B EVAP SML LEAK P0440 i D 3) Make sure that “OK” is displayed.
If “NG” is displayed, go to following step. TE
If the CONSULT screen shown at left is displayed, stop the
engine and stabilize the vehicle temperature at 25°C (77°F)
¥k kkkk QK Fkkkkk or cooler. After “TANK F/TMP SE” becomes less than 30°C pp
(86°F), retest.
(Use a fan to reduce the stabilization time.)
4) Disconnect hose from water separator. AX
5) Select “VENT CONTROL/V" of “ACTIVE TEST” mode with
| END | PRINT | CONSULT.
SEFSSYL 6)  Touch “ON” and “OFF” alternately. SY
7} Make sure the following.
W EvAP SML LEAK Po440ll []
Condition Air passage continuity BR -
CAN NOT BE VENT GONTROLV between A and B
DIAGNOSED ON | _ No ST
FUEL TEMPERATURE 1S TOO
HIGH. RETEST AFTER FUEL OFF ves
HAS COOLED. If the result is NG, go to “Diagnostic Procedure”, EC-408. RS
If the result is OK, go to “Diagnostic Procedure” for DTC
[ EXIT |[ PRINT | P0440, EC-294. a7
SEFB63U %
O-ringQ )
NsctvetestTR [ FHA
VENT conTROLY QOFF
=======: MONITOR =======: S@
CMPS-RPMIREF}  Orpm :
FR 02 MNTR-B1 RICH
AJF ALPHA-B1 100%
THATL POS SEN 052V E[L
E— |
["on_|[oniorF IR
2
SEF393V
583
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

OQveralf Function Check

VALVE (OPEN)

oae 0
B

584

Overall Function Check o
Use this procedure to check the overall function of the EVAP can-

ister vent control valve circuit. During this check, a DTC might not

be confirmed.

#® Without CONSULT

1) Disconnect hose from water separator.

2) Disconnect EVAP canister vent control valve harness connec-

<l 51 - 63 Nom tor.. ,
W (0.52 - 0.64 kg-m, | 3} Verify the following.
BATTERY 45.1 - 55.6 in-1b) = ) —
SEF966S Condition Air passage continuity

12V direct current supply between ter- No

minals 1 and 2

No supply Yes
If the resuit is NG, go to “Diagnostic Procedure”, EC-408,
If the resuit is OK, go to “Diagnostic Procedure” for DTC
P0440, EC-294.

EC-406



DTG P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

Wiring Diagram

Wiring Diagram @l
NAEC0498
IGNITION SWITCH EC-VENT/V-01
ON or START : MA
i
: ~ |FUSE  |Referto EL-POWER.
g 104 (B.J[fé))c
mmm : Detectable line for DTC
I — : Non-detectable line for DTC EM
]
BW LG
M2
@
BAW
I FE
[EI B43
=71 T
2
[2] EVAP CANISTER
VENT CONTROL
g VALVE .
BIGS)
o A
G/R
l TE
L
7E)
G PO
’—*—‘
[10] AKX
iz
(2
SU
8
F27
x> &
(e ]
ECM
cocy (ECCS ST
CONTROL .
MODULE) i
(F29)
: BS
Refer to last page {Foldout page}.
A . ar |
IARNE s HHAEIE ISl A EIA @
11|12|13]14|15|15]17]1a \567y
' HA
i
101 [0z [1o3 | voa | { vos o6 {107 [ 108 S
wo[na [ 2] [nafne]ns ] W |
| na el 1ao] {rer Jree Jres fea AV H.S.
= |
MEGOB6C '
)4 ‘
585 !
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN])

Diagnostic Procedure

Diagnostic Procedure

1 CHECK RUBBER TUBE

4 CHECK JF EVAP CANISTER SATURATED
WITH WATER

NAECO500

-

. Turn ignition switch “OFF~.
2. Check obstructed water separator and rubber tube con-
nected to EVAP canister vent control valve.

1. Remove EVAP canister with EVAP canister vent control

valve attached.

2. Check if water will drain from the EVAP canister.

{EVAP canister vent control vaive and O-ring)
Refer 1o “Component Inspection” EC-409.

The weight should be less than 1.8 kg (4.0 Ib).

3. Clean the rubber tube using air blower. For water
separator, refer to EC-409.
Te— ~— Nanaa
~ EVAP canister |-
/ EVAP canister
% 1
0 N
ﬁ@xP_éghister EVAP canister
SEF586U
SEF872T
OK or NG
OK or NG

OK p [GOTOS.

OK p |GOTO 2.
NG p |GOTC7.

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.

OK or NG
OK p» |GOTO7.
NG p | Replace the EVAP canister.
6 DETECT MALFUNCTIONING PART

OK or NG
OK » |GOTOS.
NG P | Replace EVAP canister vent contral
valve and O-ring.
3 CHECK COMPONENT

(Vacuum cut vailve)
Refer to “Component Inspection” EC-421.

Check the following.

& EVAP canister for damage
® EVAP hose between EVAP canister and water separator for
clogging or poor connection

>

Repair hose or replace EVAP canister.

OK or NG
OK p | GO TO 4.
NG P | Replace vacuum cut valve.

CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSCR HOSE

Check disconnection or improper connection of hose con-
nected to EVAP control system pressure sensor.

CK or NG
OK p |GOTOS.
NG P | Repair it.

EC-408



DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

Diagnostic Procedure (Cont’d)

&
8 CHECK CONNECTOR 9 |CHECK COMPONENT AND CIRCUIT @l
1. Disconnect EVAP control system pressure sensor harness {EVAP centrol system pressure sensor)
connector. Refer to “DTC Confirmation Procedure” for DTG P0450, IR
/ \ EC-312.
EVAP control system
’ pressure sensor OK or NG EM
‘ OK p |GO TO 10.
f NG p [ Replace EVAP control system pres-

sure sensor. LG

10 CHECK INTERMITTENT INCIDENT

\ A Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
/‘\(’// INCIDENT”, EC-107. =
SEF190S FlE

2. Check connectors for water.

Water should not exist, » | INSPECTION END
' OK or NG @L
OK p [GOTOS.
NG P | Replace EVAP control system pres- M
sure sensor.
. AT
O-ring Component Inspection
NAECO50T
MacThvETESTH [ EVAP CANISTER VENT CONTROL VALVE mecowrsor T8
VENT CONTROLV OFF %%‘;ﬁlrcgﬁga%%_ continuity.
________________ ; I
“owanmiren o | | Perform “VENT CONTROLV” in “ACTIVE TEST” mode. 5
FR O2 MNTR-B1 RICH
‘.‘%’%TS?;EN éog?;ﬁ Condition Air passage continuity
i VENT CONTROLV between A and B
o] o " At
N ves 54
® Without CONSULT
T e G
O. 80 - Air passage continuity ER
2 Condition between A and B
— 12V direct current supply between ter- :
'R _ minals 1 and 2 No ST
O-rmg@
No supply Yas
RS
5615:; 5-3 ;"4':(‘ If NG, clean valve using air blower or replace as necessary.
25‘_1 s inﬂ:;" if portion B is rusted, replace control valve.
" serasos| Make sure new O-ring is installed properly. BT
WATER SEPARATOR R
1. Check visually for insect nests in the water separator air inlet, HA
2. Check visually for cracks or flaws in the appearance.
Y z 3. Check visually for cracks or flaws in the hose. 86
=D {_ 4. Check that A and C are not clogged by blowing air into B with
L—\/ A, and then C plugged.
5. In case of NG in items 2 - 4, replace the parts. EL
* @: Bottom hole (To atmosphers) NOTE: ’
@B : Emergency tube (From EVAP canister) e Do not disassemble water separator. DX
©: Inlet port (To member) SEF829T &7

EC-409



DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Description

Description
NAFGOS0Z

COMPONENT DESCRIPTION I
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 vacuumn from
being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from the
ECM. When the ECM sends an ON (ground) signal, the valve is
opened. The vacuum cut valve is then bypassed to apply intake
manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP service port
) EVAP control sysiem pressure sgensor. m
Vacuum cut valve bypass vaFv J
Fuel {ank Vacuum EWJ.\P EVAP canister
cut valve |canister purge volume
contral selenoid valve

EVAP canister
vent control \($
valve SEF918U

NAECOSZ507

CONSULT Reference Value in Data Monitor

Mode
g . NAECO503
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
VC/V BYPASS/V | e Ignition switch: ON OFF

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

TER- 1 wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NQ.
Vacuum cut valve bypass o T BATTERY VOLTAGE
120 G/R valve [Ignition switch “ON"] (11 - 14V)

588 EC-410



DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

On Board Diagnosis Logic

On Board Diagnosis Logic @l
NAECO505
DTC No. Malfunction is detected when ... Check Hems (Possible Cause)
i
P1490 An improper voltage signal is sent to ECM through vacuum [ « Harness or connectors WA
0801 cut valve bypass valve. {The vacuum cut valve bypass valve circuit is
open or shorted.) EM
® Vacuum cut valve bypass valve
LG
DTC Confirmation Procedure ecos

NOTE: )
If “DTC Confirmation Procedure” has been previously conducted, FE
always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test. oL

TESTING CONDITION:
Before performing the following procedure, confirm that bat-

tery voltage is more than 11V at idle speed. MT
AT
(B With CONSULT
% MONITOR ¥ NOFAL [] 1) Turn ignition switch “ON”.
CMPS*RPM(REF) 750 rpm 2) Select “DATA MONITOR” mode with CONSULT. TFF
3) Start engine and wait at least 5 seconds.
& With GST ED)
1) Start engine and wait at least 5 seconds.
2) Select “MODE 7” with GST. y
No Tools MK
f RECORD 1) Start engine and wait at least 5 seconds.
seraszvl  2)  Turn ignition switch “OFF”, wait at least 5 seconds and then §g[J
turn “ON".
3) Perform “Diagnostic Test Mode H {Self-diagnostic results)” with
ECM. BR
ST
RS
BT
(A
S @
EL
X

EC-411 589



DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Wiring Diagram

Wiring Diagram

NAECGS07

IGNITION SWITCH -BYPS/V-01
ON or START EC B S/
|
] FUSE |Reler to EL-POWER.
10A |BLOCK
(B) : mmmm : Detectable line for DTC
I —  Non-detectable line for DTC

VACUUM CUT
VALVE BYPASS
VALVE

B104

W
I_-_l Mod
17
G/W
G/W
Izl
CVBV ECM
(ECCS
CONTROL
MODULE)
F2d
Refer to last page (Foldout page).
A (M)
Tz12]4[5Kkd8]7]8]3]0 AT=[a[Ey o
A E B L el & " Ik
0t [0z fros] roa] [r05] 10807 fvoe
wgf o [ 11 Jz| [nafrafrie e
e I S R R EA O AP HS.
MECO79C

590 | EC-412



DTC P1490 VACUUM CUT VALVE BYPASS VALVE (GIRCU.T)

Diagnostic Procedure

Diagnostic Procedure

NAEC0508

3 CHECK POWER SUPPLY

1 INSPECTION START
Do you have CONSULT?

Yes or No
Yes » |GoTO2
No p (GOTOS.

2 CHECK CIRCUIT

(@ with CONSULT

1. Turn ignition switch “OFF" and then “ON".

2. Select “VC/V BYPASS/V” in “AGTIVE TEST” mode with
CONSULT.

3. Touch “ON/OFF* on CONSULT screen.

BacmiveTesTE [

VCA BYPASS/YV ON
======z=== MONITOR zz===zzzz=:

CMPS«RPM(REF) Orpm

FR 02 MNTR-B2 LEAN

FR O2 MNTR-B1 LEAN

A/F ALPHA-B2 100%

A/F 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
oK » |GoTO7.
NG » [GOTOS3.

0 Without CONSULT

1. Turn ignition switch “OFF”.

2. Disconnect vacuum cut valve bypass valve harness con-
nector.

When bracket bolt is remo
T

- & e
/// - Vacuum cutav?ée;
s
/
/%%Vacuum cut valve
£ 6 bypass valve /
Bracket \ / \\\ e
P SEF486T

3. Turn ignition switch "ON",
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voltage: Battery voltage

A€ G

1)

SEF877T
OK or NG
OK p |GOTOS.
NG » 1GOTO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M2, B1

Harness connectors B43, B101

Harness connectors B151, B152

10A fuse

Harness for open or short between vacuum cut valve
bypass valve and tuse

p | Repair harness or connectors.

EC-413

A
B
LG
FE
L
T
AT
T
PD
AX
SU

BR

EL
(DX

591



DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Diagnostic Procedure (Cont'd)

5 CHECK OUTPUT SIGNAL CIRCUIT 6 DETECT MALFUNCTIONING PART
1. Turn ignition switch “OFF”. Check the following.
2. Disconnect ECM harness connector. & Harness connectors B151, B1562
3. Check harness continuity between ECM terminal 120 and & Harness connectors B101, B43
terminal 1. ® Harness connecters B1, M2
Continuity shouid exist. ¢ Harness connectors M94, F27
¢ Harness for open or short between vacuum cut valve
o — - bypass valve and ECM
[ 1)
MY [ _com ofconnecTor] = | 2
DISCONNECT 2 DISCONNECT
p | Repair open circuit or short to ground
or short to power in harmess or con-
necters.
@ ] 7 CHECK COMPONENT
SEF394V
If OK, check harness for short to ground and short to (Vacuum cut valve bypass valve)
power. Refer to “Component Inspection” EC-414,
OK or NG OK or NG
OK p [GOTOT7T. OK p |GCTOS.
NG p |GOTOB. NG p | Replace vacuum cut valve bypass
vaive.
8 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.
p [ INSPECTION END
Component Inspection
NAECOS09
o VACUUM CUT VALVE BYPASS VALVE

@icverssTl L] Check air passage continuity.
(@ With CONSULT
Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

VO BYPASSN QFF

==z=== MONITOR ======
CMPS-RPMREF) Orpm

FR 02 MNTR-B1 RICH e . . .
2 | aFaPHAB 100% Condition Air passage continuity
THRTL POS SEN 052V
. VC/V BYPASS/V between A and B
ON No
OFF Yes

SEF395Y

& Without CONSULT

Air passage continuity

Condition hetween A and B
12V direct current supply between ter-
. Yes
minais
No suppiy - No

[f NG or operation takes more than 1 second, replace vacuum cut
valve bypass vaive.

SEF351Q)

592 EC-414




DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Description
Description -
COMPONENT DESCRIPTION NAECDS 10501

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 canistet.

The vacuum cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. it opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from the
ECM. When the ECM sends an ON {(ground) signal, the valve is
opened. The vacuum cut valve is then bypassed to apply intake
manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM —

EVAP service port
EVAP control system pressure sensor. m
Vacuum cut valve bypass Valvel: C{ '

Fuel tank

EVAP canister
vent control \($
valve SEF918U

Vacuum EVAP EVAFP canister
cut valve |canister purge vclume

controt solenoid valve

CONSULT Reference Value in Data Monitor
Mode
NAECOS511
Specification data are reference values.
MONITOR {TEM CONDITION ' SPECIFICATION
VC/V BYPASS/V [ # Ignition switch: ON OFF

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

ECM Terminals and Reference Value

EC05TZ

CTER | iRe
MINAL | ~5) oR ITEM CONDITION DATA {DC Voltage)
NO.
120 |GmR Vacuum cut valve bypass [Ignition switch “ON"] a?T_TFR,\; VOLTAGE

valve

EC-415

MA
EM
LG
FE
GL
M
AT
T
PD
AX

SU
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DTC P1491 VACUUM CUT VALVE BYPASS VALVE

On Board Diagnosis Logic

On Board Diagnosis Logic

NAECDSIZ

Check tems (Possibie Cause)

DTC No. Malfunction is detected when ..
P1491 Vacuum cut valve bypass valve does not operate properly. Vacuum cut valve bypass valve
0311 Vacuum cut valve

Bypass hoses for clogging

EVAP control 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

EVAP canister

EVAP purge port of fuel tank for clogging

[ ] ¢ & " 90 0

W vC cUTV BRY P1491 [

SEF910U

B vc outvBPA P14o1 Bl [
zz==zzz=z=z= MONITOR =====z=z=:

CMPSsRPM(REF) 1725rpm
THRTL POS SEN 0.84V
B/FUEL SCHDL 3.4msec

SEFO11U

B vC CUTAV BP/V P1491ll []
COMPLETED

SELF-DIAG RESULTS

SEF912U

DTC Confirmation Procedure

NAECGS14

CAUTION:
OUT OF CONDITION Always drive vehicle at a safe speed.
zzzzzzz===z MONITOR z=z=zzz=== NOTE:
e R Jrem If “DTC Confirmation Procedure” has been previously conducted,
B/FUEL SCHDL 1.8msec 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).

(B With CONSULT

1) Turn ignition switch “ON”.

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 and let it idle for at least 70 seconds.

5) Select “"VC CUT/V BP/V P1491” of “EVAPORATIVE SYSTEM”
in “DTC WORK SUPPORT” mode with CONSULT.

6) Touch “START".

If “COMPLETED” is displayed, go to step 8.

7) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING” changes to “COMPLETED". (It will
take at least 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.

8) Make sure that “OK" is displayed after touching “SELF-DIAG

RESULTS". If “NG" is displayed, refer to “Diagnostic

Procedurg”, EC-419.

EC-416



DTC P1491 VAGUUM CUT VALVE BYPASS VALVE

Overall Function Check

SEF530Q

Overall Function Check .
Use this procedure to check the overall function of vacuum cut
valve bypass valve. During this check, the 1st trip DTC might not

be confirmed.
& Without CONSULT

1. Remove vacuum cut valve and vacuum cut valve bypass valve
as an assembly.

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
port A.

4. Blow air in port B and check that there is a resistance to flow
out of port A.

5. Supply battery voltage to the terminal.

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.

EC-417

Gl
A

ER

FE

CL

MT

AT

T

PD

A

SU

BR



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Wiring Diagram

Wiring Diagram _
NAECOS 16
IGNITION SWITCH - -
ITION SWIT EC-BYPS/V-01
| |
i FUSE | Refer to EL-POWER.
104 |BLOCK
% (18) wmw ; Detectable line for DTC
— Non-detectable line for DTC

VACUUM CUT
VALVE BYPASS
VALVE

G/W
(B152)

GMW
QW
=
B43
GW
GW
I_LI
¥ (D
G/W
GW
@
qﬁl
Fo7
x @D
Gw
Ireo]l
TVBY ECM
(ECCS
CONTROL
MODULE)
F24
Refer to last page (Foldout page).
A  (M2)
1[2f3]4[sK e]7]8]o]ic (T2]3]3y £ —
T [2[13[14] 15176 [ [1s ﬂqg’ 5{6]7 q}ﬁ?? ‘mib‘qu lﬂlilgf

f01]102 | 103] 104] J105[ 1061107 | 108
g o | 2] 3] ndjns| e
7| ng fne ] i2f2e]iea)i

23]
[26[27]28]29] 3]

MEC079C

506 | EC-418



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Diagnostic Procedure

Diagnostic Procedure

1 INSPECTION START

Do you have CONSULT?

Yes or No
Yes p |[GOTO2.
No p |[GOTO 3.

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. :

6. 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
A

Fuel tank
® side

WACTVETESTE [

VG/V BYPASS/V ON
==zzzzzz=z MONITOR =zzzzz===-

CMPS«RPM(REF) Orpm

FR O2 MNTR-B2 LEAN

FR 02 MNTR-B1 LEAN

A/F ALPHA-B2 100%

A/F ALPHA-B1 100%

THRTL POS SEN 0.46V

I [ON/OFF|[ OFF ]

EVAP canister

side
SEF913L
OK or NG
OK » (GOTO4.
NG » |GCTOS.

EC-419

@
NAECDST?
3 CHECK COMPONENT MA
$2 without CONSULT
1. Turmn ignition switch “QFF™, EM
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. _ LG
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,
6. Disconnect vacuum cut valve bypass valve harmess con-
nector.
7. Supply battery voltage to the terminal. FE
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 GL
Al
g
AT
T
PD
EVAP canister side
¢ AX
@ SEF914U ‘
OK or NG :
SU |
OK p (GO TO 4.
NG p [GOTOS. ‘
BR
¥ ]
4 CHECK EVAP PURGE LINE ST ‘
1. Check EVAP purge line between EVAP canister and fuel
tank for clogging or disconnection.
2. Check EVAP purge port of fuel tank for clogging. =S
3. Check EVAP canister. Refer io EC-25. n |
OK or NG
OK » [GOTOS. BT ‘
NG (Step 1) P | Repair it. ‘
NG (Step 2) p | Clean EVAP purge pont. A
NG {Step 3) P | Replace EVAP canister.
EL
tDX
597
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DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Diagnostic Procedure (Cont'd)

9 CHECK CONNECTOR

5 CHECK BYPASS HOSE
Check bypass hoses for clogging.
OK or NG
OK » |GOTOS.
NG P | Repair or replace hoses.
6 CHECK COMPONENT

{Vacuum cut valve bypass valve)
Refer to “Compenent Inspection”, EC-421.

OK or NG
OK » |GOTO7.
NG p | Replace vacuum cut valve bypass

valve.

1. Disconnect EVAP control system pressure sensor harness
connector.

\
///E'\‘IAP control system

pressure sensor

2. Check connectors for water.
Water should not exist.

OK or NG
7 CHECK COMPONENT OK » |GOTO10.
(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 p | Repiace vacuum cut valve. (EVAP contral system pressure sensor)
Refer to “DTC Confirmation Procedure” for DTC P0450,

4,

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 hose con- NG p | Replace EVAP contral system pres-
nected to EVAP control system pressure sensor. Sure sensor.
OK or NG
OK p {GOTOO. th CHECK COMPONENT
NG p | Repair it (EVAP canister vent control valve)
Refer to "Component Inspection”, EC-409.

OK or NG
OK p (GO TO 12,
NG p | Replace EVAP canister vent control
valve,
12 CHEGK INTERMITTENT INCIDENT

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

>

INSPECTION END

EC-420




DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Component Inspection

Component Inspection
VACUUM CUT VALVE BYPASS VALVE .

Check air passage continuity. A
{d With CONSULT
Perform “VC/V BYPASS/V” in “ACTIVE TEST" mode.

NAFCN518

WacvetesTl [

VO BYPASSV OFF
==z=== MONITOR ======

CMPS=RPMIREF) drpm
;&%&"H",IS?‘ o Condition Air passage continuity El)
e e VGV BYPASS/Y between A and B
L ON oN " Yes e
OFF No
SEF395V,
#® Without CONSULT
- " Air passage cortinuity
Condition between A and B BE
12V direct current supply between terminals Yes
No supply : ' No Gl
if NG or operation takes more than 1 second, replace vacuum cut
valve bypass valve. MY
SEF351Q) AT
_ VACUUM CUT VALVE N
Evap canister Check vacuum cut valve as follows:
1. Plug port € and D with fingers. TF
® 2. Apply vacuum to port A and check that there is no suction from
port B. Pp
3. Apply vacuum to port B and check that there is suction from
port A. |
4. Blow air in port B and check that there is a resistance to flow A
~out of port A,
5. Open port C and D.
SEFSIA 6. Blow air in port A check that air flows freely out of port C. sU
7. Biow air in port B check that air flows freely out of port D.
BR
ST
RS |
B
A
SC
EL |
[oX

EC-421 509 |
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DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Component Description

Component Description

NALCO338

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 only in TCM (Transmission control module) but also ECM after the A/T related repair.

Specification data are reference values and are measured between each terminal and 32 (ECCS grounNaE)c.m

ECM Terminais and Reference Value

9

TER | WiRE
MINAL ITEM CONDITION DATA {DC Voltage)
NO COLOR
7 {via | AT check signal [ignition switch "ON] 0-3.0V
[Engine is running]
On Board Diagnosis Logic
NAECO341
DTC No. Maifunction 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 between ECM

and TCM (Transmission control module) is open
or shorted.)

o Dead (Weak) batlery

& TCM (Transmission control module)

¥ MONITOR  vr NOFAIL [ ]
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.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.

B With CONSULT

1) Turn ignition switch “ON".

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 least 40 seconds.

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

4) Egrlsl)rm “Diagnostic Test Mode Ii” {Self-diagnostic results) with

NAECO341

EC-422



DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Wiring Diagram

Wiring Diagram weonse G
EC-ATDIAG-01
A
TOM
{TRANSMISSION
CONTROL )
MODULE} M : Detectable line for DTC EM
QBD2 e : Non-detectable line for DTC
3]
Y/G LE
FE
GL
YiG
e
F22
Y/G T
AT
F
PD
YiG A
71
ATCK ECM
(ECCS sU
CONTROL
MODULE;)
D) _
BR
§T
RS
1 z[3[]4]5]8]7] "
8| 2[10]11{12]13]14]15 1sl@ En
GY
' | o1k HA
 HBBOIBRIEBEELRE @ 3 3 B8 B3 B B2 5 ) i B2 ) R B D) W
[[s1el7]8] fxsli7] 6] iafoofer]22 36[37]38]s9140] 41 l4elasjdayaslaelar st =
101]102 [1oa | 104] |08 | 106 ] 107 | 108 [aaés[ae]a7] [64]ex]ee] .
43[49[50]51[52[53[ 68 80]ro] 71
wg oo [nef [ na] ne[ns| e W
54 74]7
e {e Tz| o[ waarrg @V HS. EL
MECO80C
B4

EC-423 : 601 |
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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

s
Lower steering
column cover

TCM (Transmission
control module)
herness ¢onneclor 7 [

Data link
sonnector
for (_-?@_I_

SEFQ178A
3. Check harness continuity between ECM terminal 7 and
TCM {Transmission control module) terminal 4.
Continuily should exist.

Hs. [[_Tcm  lojconnector]i

— 4
Il _ecm |ojconnecTonr]|
i Dlsl:m]
] SEF730U

1T OK, check harness for short to ground and short to

Check the following.

® Harness connectors M33, F22

& Harness for open or short between ECM and TCM (Trans-
rission control module)

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

3 CHECK INTERMITTENT INCIDENT

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

p [ INSPECTION END

power.
OK or NG
OK p |GOTOS.
NG » |GoTO2.

EC-424

NAFEGDS345




DTC P1706 PARK/NEUTRAL POSITION SWITCH

Component Description

Neutral position switch

SEF0095

Component Description

When the gear position is “P” (A/T models only) or “N”, park/neutral
position switch is “ON”.

ECM detects the paosition because the continuity of the line (the
“ON" signal) exists.

CONSULT Reference Value in Data Monitor
Mode :

NAECO273

Specification data are reference values.
MCNITOR ITEM CONDITION SPECIFICATION
Shift lever: “P” or “N” ON
P/N POSI SW e [gnition switch: ON
Except above OFF

ECM Terminals and Reference Value

NAECDZ74

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

TER- 4 wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[lgnition switch “ON”]
o . e Gear position is “N” or “P” (A/T models) Approximately OV
20 UB Inhibitor switch/Neutral o Gear position is neutral (M/T madals)
position switch
[Ignition switch “ON"] -
e Except the above gear position Approximately SV
On Board Diagnosis Logic
NAECD275
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1708 ¢ The signal of the park/neutral position switch is not ¢ Harnass or connectors
1003 changed in the process of engine starling and driving. (The neutral position switch or inhibitor switch

circuit is open or shorted.)
* Neutral position switch
¢ [nhibitor 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.

NAECO276

EC-425

@l
A
EM
LG
FlE
CL

M

TF

D

SU

BlR

Ria |
§C
L

X
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DTC P1706 PARK/NEUTRAL POSITION SWITCH

DTC Confirmation Procedure (Contd)

W PARK/NEUT POSI sw CKT I
SHIFT

ouT ofF 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.
B 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.

| next || START |
SEF962N Position (Selector lever) Known good signal
“N” and “P” (A/T only) position ON
¥ MONITOR  + NO FAIL D Except the above position OFF
S&”Sf;ipﬁ”éﬁﬁfs’ 72‘5’22’” If NG, go to “Diagnostic Procedure”, EC-428 or 429.
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 0.9ms 4) Start engine and warm it up to normal operating temperature.
5) Maintain the following conditions for at least 60 consecutive
seconds.
RECORD B CMPS.RPM (REF):
SEF876U 1,600 - 2,600 rpm (A/T models)

% MONTOR = No Fat L 1,700 - 2,700 rpm {M/T models)

COOLAN TEMP/S: More than 70°C (158°F)
PN POSI SW ON B/FUEL SCHDL:

1.7 - 6.5 ms (A/T models)
1.9 - 5.5 ms (M/T models)
VHCL SPEED SE: 70 - 100 km/h {43 - 62 MPH)
Selector lever: Suitable position
| RECORD |

SEF963N

CONNECT
[l Ecm —IOICONNECTOH" .

o o

SEF877U

Overall Function Check I

Use this procedure to check the overall 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 foliowing conditions.

Condition (Gear position)

Voltage (V) (Known good data)

“P” (A/T only) and “N” position

Approx. O

Except the above position

Approx. &

EC-426



DTC P1706 PARK/NEUTRAL POSITION SWITCH

Wiring Diagram

Wiring Diagram —
ECM (ECCS CONTROL EC-PNP /SW-01
MODULE) A
NE;T I : Detectable line for DTC
I—I?J—I m— : Non-detectable line for DTC EM
' @:NT models -
@: M/T models
LG
l%
) | EC
av (A
B My =
g
L o
BIY
L/B
ﬁi_] M7 YT
B52 By
I AT
LB BIY TE
o
B200
i | oD
£ 1 |inHiBiTOR
R » ® |swiTcH
N D& Ax
= hd
[1] ]
Others ggg;ﬁéh B Q%U
SWITCH
BR

%) (575 RS
1T2]3[C—1 4]5]6]7 z]3]Cf4]51617 1[2[3]4 5[6]7]8 )
& a0 n]iz{13[1a[35[16 AREERIELEE G M R EREEEE R EE

GY w W
@.. 1 B EA HA
Bee B20d B203
oY \\4 5 GJCB) E
101|102 {108 104 [ 105] 1080708
1oa oot [n2] [ a3 [1afns [1e
17 |us [ o2 [121]122] s2a 14 EL
MECO72C 155
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DTC P1706 PARK/NEUTRAL POSITION SWITCH

Diagnostic Procedure For A/T Models

Diagnostic Procedure For A/T Models

1 CHECK GROUND CIRCUIT

2 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect inhibitor switch harness connector.

View with protector removed

= Inhibitor switch
hirness connector ~

S @ Front
N

SEF010S
3. Check harness continuity between terminal 2 and body
ground.
Continuity should exist.

I
s Q)

DISCORNECT

&
il

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 22 and
switch terminal 1.
Continuity should exist.

[+ = ki3
Y [L_ecv  [ofconnector]] 15 L8

DISCONNECT

DIECONNECT 22

[Q]
=
SEF763U

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

OK or NG
OK p | GO TO 4.
NG p |GOTO 3.

3 DETECT MALFUNCTIONING PART

Check the following.
& Harness connectors F22, M33
e Harness connectors M70, B50

) SEF7&2U ® Harness for open or short between ECM and inhibitor
if OK, check harness for short to ground and short to switch
power.
OK or NG
» | Repair open circuit or short to ground
oK > |GOTO2. or short to power in hamess or con-
NG » | Repair open circuit or short to ground NEctors.
or short to power in harness or con-
nectors.
q CHECK COMPONENT
(Inhibitor switch)
Reter to “DTC PG705 INHIBITOR SWITCH” in AT section.
OK or NG
OK p |GOTOS.
NG p | Replace inhibitor switch.
b CHECK INTERMITTENT INCIDENT
Reler to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-107.
p | INSPECTION END
EC-428

NAEC0278




DTC P1706 PARK/NEUTRAL POSITION SWITCH

Diagnostic Procedure For M/T Models

Diagnostic Procedure For M/T Models

=NAZCBS20

1 CHECK GROUND CIRCUIT

3 GHECK INPUT SIGNAL CGIRCUIT

1. Turn ignition switch “OFF”,
2. Disconnect neutral position switch harness connector.

Al
Neutral position switch
harness connector

SEFG11S
3. Check harness continuity between terminal 2 and body
ground.
Continuity should exist.
E DISCONNECT
2 7.5
& LE M
)
SEF7e6U

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

1. Disconnact ECM harness connector.
2. Check harness continuity between ECM terminal 22 and

terminal 1. :
Continuity should exist.
ﬁ ian
TS
DISCONNECT

=) —
MY [ _Ecv_ |ofconnecion]|

DISEONNECT 22

@ @
’ SEF767U

If OK, check hamess for short to ground and short to
power,

OK or NG
OK p |GOTOS.
NG p |GOTO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors F22, M33

® Harness connectors M72, B52

® Harness connectors B61, B200

& Harness for open or short between ECM and neutral posi-
tion switch

OK or NG
OK p |GOTO A
NG p» |GOTOZ

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

2 DETECT MALFUNCTIONING PART

Check the fallowing.

+ Harness connectors B200, B61

* Harness for open or short between neutral position switch
and body ground

5 CHECK COMPONENT

{Neutral position switch)
Refer to “Position Switch Check”, “ON-VEHICLE SERVICE™ in
MT section.

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

OK or NG
OK » |GOTOGE.
NG P | Replace neutral position switch.

6 CHECK INTERMITTENT INCIDENT

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

P [ INSPECTION END

EC-429
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INJECTOR

Wiring Diagram

Wiring Diagram

NAEC0344

EC-INJECT-01

BATTERY
|
? Refer to EL-PCWER,
7.5A 10A '
m ; Detectable line for DTC
% % w——— : Non-detectable line for DTC
|} —
W/R RW
| ® ® o ¢ o 1
W/R R/W
P} 5’] ECCS
RELAY WiR W/R W/R W/R W/R W/R
é P2 [l ] Iz i Iz 2T occ.
I_fl—_lr I_Lf:_-_ll INJECTOR INJEGTOR INJECTOR INJECTOR INJECTOR TOR
NO. 1 NO. 3 NQ. 5 NO. 2 NO. 4 NO. 6
T T
L oy o o B3 G
) W YR WG Y WL wiB
LB W/R
]
16k
LB WiR
L/B wlm W/R w Y/R W/G Y WL W/B
BT O 120 -8y 222 5 o -- =]
(F6) (F5) (Fe ) (F5)
oy 2 D Wik ow viﬁ W/G i WiL W/B
LB W Y/ W/G Y WiL W/E
T[]l [Fez] [i04] [106] [l [i1] Gl
SSOFF INJ 1. INJ INJ INJ INJ ECM
N #1 #3 45 \#2 %4 #6 gg'STSHOL
Right bank Left bank MODULE)
F24
m__m Refer to last page (Foldout page).
il2]3fafsle  oig|7]8[2]10 1213|001 4]518]7 -
11]12[13[1a]15{1s[17[18]10020]21 222324@ 8| 2 [0l [2[13]14] 13 16@ 57
w Gy |3]8] em
EIEIE e
Eheo e do o oo oo
ez j o] [l o
i) o w ]t [ naf s {16 W
n7| e | tafeeo] [1a1]re2hiza] e GY i
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INJECTOR

Component Description

Component Description €l

NAECD345
The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil pulls the needle valve back and (WA,
allows fuel to flow through the injector into the intake manifold. The
amount of fuel injected depends upon the injection pulse duration.
Pufse duration is the length of time the injector remains open. The El]
ECM controls the injection pulse duration based on engine fuel
needs. LE

SEF812.)

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

TER | wine =
MINAL ITEM GCONDITION DATA (DC Voitage)
NO COLOR
- CL
[Engine is running]
[lgnition switch “OFF”] 0-1.5V
e For a few seconds after turning ignition switch T MIT
ECGS relay {Self-shut- “OFF”
4 LB off)
[lgniticn switch “OFF”]
¢ A few seconds passed after turning ignition switch BATTERY VOLTAGE AT
g (11 - 14v)
QFF
BATTERY VOLTAGE T
(11 - 14V}
(V) e
[Engine is running] b I RCRRE R D
® Warm-up condition 200 o
e ldle speed of- .
AX
102 (w Injector No. 1 L
104 | Y/R Injector No. 3 SEF007V
106 |W/G Injector No. 5 S
109 |Y Injector No. 2 BATTERY VOLTAGE
i | wiL Injector No. 4 {11 -14V)
113 |[w/B Injector No. 6 MITT — B BR
[Engine is running] I A A S A
¢ Warm-up condition PY LS O N O R N
e Engine speed is 2,000 rpm R R TRy ST
50 ms:
SEFQ08Y RS

EL

DX

EC-431 609
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INJECTOR

Diagnostic Procedure

Diagnostic Procedure

=NAECO347

2 CHECK OVERALL FUNCTION

With CONSULT

1. Start engine.

2. Perform "POWER BALANCE” in “ACTIVE TEST” mode
with CONSULT.

WactveTesTEH [
* % % POWER BALANCE * * *

z====z==zz MONITOR =zzz=z=zz=:
CMPSsRPM(REF) 737rpm
MAS AIR/FL SE 1.20V
IACV-AACHN 26%

BB 2][3][4] TENST

[5]l6 ]Il ][ sTART
SEF3B9V

3. Make sure that each circuit produces a momentary engine
speed drop.

1 INSPECTION START 3 CHECK POWER SUPPLY-I
Turn ignition switch to "START™. 1. Stop engine.
Is any cylinder ignited? 2. Disconnect injector harness connector.
3. Turn ignition switch “ON".
Yes or No 4. Check voltage between terminal 2 and ground with CON-
Yes p |GOTOZ. SULT or tester.
Voltage: Battery voliage

Na > [GOTOO.

E DISCONNECT

Gy s, iﬁ}

&
& e )

SEF731U
OK or NG
OK p [GOTOS.
NG » |GOTOA4.

4 DETECT MALFUNCTIONING PART

Without CONSULT

1. Start engine.

2. Listen to each injector operating sound.
Clicking noise should be heard.

o &,
i s

At idle

Check the following.

® Harness connectors F6, M101

# Harness for open or short between injector and harness
connector F101

P | Repair harness or connectors,

5 CHECK OUTPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF".

2. bisconnect ECM harness connector.

3. Check harness continuity between injector harness connec-
tor terminal 1 and ECM terminals 102, 104, 106, 109, 111,
113.

Continuity should exist.

—g b Suitable tool = o
/] g“““ H.S. |{ ECM__|0 CONNECTOR” I T.S.
/A Fa vsconneer  102,104,106,109,111,113 DISCONNECT
MEC703B T
OK or NG
OK P | INSPECTION END @
NG p |[GOTOS. @@j
‘ SEF732U
if OK, check harness for short to ground and short to
power.
OK or NG
OK » ([GOTO7.
NG p GO TOG.
EC-432




INJECTOR

Diagnostic Procedure (Cont'd)

6 DETECT MALFUNCTIONING PART

9 CHECK POWER SUPPLY-II

Check the following.

¢ Harness connectors F100, F5

& Harness connectors F101, F6

& Harness for open or short betwesn ECM and injector

P | Repair open circuit or short to ground
or short to power in harmess or con-
neciors.

7 CHECK COMPONENT

{Injector)

Refer to “Component inspection” £C-435.
OK or NG

OK » |GoTOSs

NG P | Replace injector.

8 CHECK INTERMITTENT INCIDENT

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

p | INSPECTION END

1. Turn ignition switch “OFF”.
2. Disconnect harness connectors F6 and F101.

SEF768U

3. Turm ignition switch “ON".
4, Check voltage between harmess connector F& terminal 1
and ground with CONSLULT or tester.
Yoltage: Batiery voltage

&
)

B
- SEF789U
OK or NG
OK p |GOTO10.
NG p | GO TO 1.

10 |CHECK POWER SUPPLY-IIl

. Turn ignition switch “OFF".
. Reconnect harness connectors F& and F101.
. Disconnect injector haress connector.
. Turn ignition switch “ON".
. Check voltage between terminal 2 and ground with CON-
SULT or tester.
Voltage: Battery voltage

E DISCONNECT
ds 48

gy

& ns =

Ef=

SEF731U
OK or NG
OK p [GOTOS.
NG p |GOTO4.

EC-433
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INJECTOR

Diagnostic Procedure (Contd)

11 CHECK POWER SUPPLY-IV

13 CHECK POWER SUPPLY-V

1. Turn ignition switch “OFF”,
2. Disconnect ECCS relay.

MECCS retay)
/4____\@)\, \é
Fuel pump relay
7% @@\
N

Ny Nvd

N Park/Neutral >

position relay
= %
I3
BAﬁEHY/\éFusibFe link & W
Nrefay box % SEF&81U

3. Check voltage between terminals 1, 5 and ground with
CONSULT or tester.
Voltage: Batiery voliage

emmm— 1 | 7] Ere DISCONNECT
41 A€
[3]6] TS

G L2 )

Check harness continuity between relay terminal 3 and har-
ness connector F6 terminal 1.
Continuity should exist.

&! &

[Q]

@ .s.

INSCONNECT

SEF771U
If OK, check harness for short to ground and short to power.
OK or NG
OK p |GOTO 15.
NG p GO TO 14.

14 |DETECT MALFUNCTIONING PART

Check the following.

& Harness connectors E1, M1

® Harness connectors M33, F22

& Harness for open or short between ECCS relay and har-

ness connector F6

SEF770U
OK or NG
OK » |GCTO13.
NG p GO TO 12.

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

12 DETECT MALFUNCTIONING PART

15 |CHECK OUTPUT SIGNAL CIRCUIT

Check the following:
® 7.5A fuse

& 10A fuse
# Harness for open or shont between ECCS relay and battery

P | Repair harness or conneclors.

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

relay terminal 2.
72
5 1S.

Continuity should exist.
CISCONNECT

'@ r———"‘—,
| ECM OICONNECTOFI’
4

DISCONNECT

“o |
[Q]

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

OK or NG
OK p (GOTO17.
NG p | GO TO 16.

EC-434



INJECTOR

Diagnostic Procedure (Cont'd)

16 DETECT MALFUNCTIONING PART

17

CHECK ECCS RELAY

Check the following.

& Harness connectors E1, M1
e Harness connectors M32, F23

® Harness for apen or short between ECM and ECCS relay

>

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

nectors.

AEC559

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 exisls.
No voltage applied: No continuity

-
4)]

OK or NG

SEF745U

p» | Go to “TROUBLE DIAGNOSIS FOR

POWER SUPPLY”, EC-108.

NG

p | Replace ECCS relay.

Component Inspection

INJECTOR
Disconnect injector harness connector.
Check resistance between terminals as shown in the figure.

Resistance: 10 - 14Q [at 25°C (77°F)]
If NG, replace injector.

1.
2.

EC-435

NAEC(0348

NAEC0348501

@l

WA

ERM

LG

o

I
FE

\
CL
M
AT

TF

RS

BT

HA

EL

[0)
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START SIGNAL

Wiring Diagram
Wiring Diagram _—
BATTERY EC'S/SIG'O1
I Refer to EL-POWER. ‘
% oA mmmm : Detectable line for DTC
¥ — Non-detectable line for DTC
wWiPU

IGNITION

b B 4
ACC ON
]
RIL
R/L
||5:"V|I FUSE
BLOCK
7.5A |(J/B)
(1o
1
Tisd] )
BrY
M32
F23
B/Y
||2o[|
STSW ECM
ECCS
ONTROL
MODULE)
Fod
Refer to last page {Foldout page).
2|8i4]|slst ==6]7]8]9]10 3][s[1
1112113]14] 1s]1s] 17]18]19f20fe 1|22 23] 24 Mviz AABE

1011162 | 103] 104 | 1057 108|107 108
0 0w N2 Judgnafns|ne
fnring | nagta] ] 122q123 |12

MECO82C
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START SIGNAL

CONSULT Reference Value in Data Monitor Mode

CONSULT Reference Value in Data Monitor @l
MOde NAFCO350
Specification data are reference values. ' MA
MONITOR ITEM CONDITION SPECIFICATION
START SIGNAL ¢ Ignition switch: ON — START — ON OFF — ON -5 OFF EM

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

TER-
MINAL
NO.

WIRE

COLOR ITEM CONDITION DATA (DC Voltage)

[lgnition switch “ON"] Approximately OV FE

20 BfY Start signal
[Ignition switch “START”] ﬁ?ﬁf R,Y) VOLTAGE

CL

MT |

AT

Diagnostic Procedure wagcosse .

TF

1 |INSPECTION START | |

Do you have CONSLULT? :
y ED)
Yes or No ‘

Yes p |GOTOZ /ﬂ\}"( ‘
VA
No p {GOTO 3. ’

s !

BR |

RS |

BT

EC-437 615
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START SIGNAL

Diagnostic Procedure (Cont’'d)

3 CHECK OVERALL FUNCTION

2 CHECK OVERALL FUNCTION

(B) with CONSULT

1. Turn ignition switch “ON",

2. Perform “START SIGNAL CKT" in “FUNCTION TEST"
mode with CONSULT. '

B START SIGNAL CkT W

1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE,

2. TOUCH START AND
START ENGINE
IMMEDIATELY

NExT [[  START |

SEF191L

With CONSULT
1. Turn ignition switch “ON".

&) 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

— m CONNECT
[L__ecm  [OJCONNECTOR| . Gjl
20

@@ [V]
L—l

OK or NG

2. Check “START SIGNAL” in “DATA MONITOR” mode with
CONSULT. OK p | INSPECTION END
IGN “ON"
N GO TO 4.
OFF G > |GO
IGN “START”
ON
4 CHECK STARTING SYSTEM
% MONITOR % No FaL [] Turn ignition switch “OFF”, then turn it to “START".
START SIGNAL OFF Does starter motor operate?
CLSD TH/P SW ON Yes cr No
AIR COND SIG OFF Y GOTOS
P/N POSI SW - ON e > :
No P | Refer to EL section “STARTING SYS-
TEM".
L RECORD 5 |CHECK FUSE
SEF111P
1. Disconnect 7.5A fuse.
OK or NG 2. Check if 7.5A fuse is OK.
OK p | INSPECTION END OK or NG
NG p |GOTO4. OK p | GO TO 6.
NG p | Replace 7.5A fuse.
EC-438




START SIGNAL

Diagnostic Procedure (Cont'd)

6 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: Baitery voltage

Check the following.

¢ Fuse block (J/B)

o Harness connectors M32, F23
¢ Harness connectors M10

® Harness for open or short between ECM and fuse block

»

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

10

CHECK INTERMITTENT INCIDENT

INCIDENT”, EC-107.

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

>

-% :Il:)?:i E DISCONNECT
| ok 2 2
&
D X
3 SEF734U
QK or NG
oK p |GOTOS.
NG » |GOTOT7.

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

Repair harness or connectors.

>

8 CHECK INPUT SIGNAL CIRCUIT-lI

1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 20 and

fuse block.
o ISCOMMECT
4 &

Continuity should exist.
% Fuse

HE ®
block

[O] CONNECTG n]|

20

EY

[Q]

SEF735U
If OK, check harness for short to ground and shori to
power.

OK or NG
QK p GO TO 10.
NG p GO TO .

EC-439
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FUEL PUMP

Description
Description
NAEC0353
SYSTEM DESCRIPTION
NAECO353507
Sensor Input Signal to ECM ECI’;:iIOfI:mm Acluator
(Camshaft position sensor Engine speed
" Fuel pump Fuel pump relay
Ignition switch Start signal control

SEF0185

Specification data are reference values.

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 controls 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 Steps
COMPONENT DESCRIPTION —_—

The fuel pump with a fuel damper is an in-tank type (the pump and
damper are located in the fuel tank),

CONSULT Reference Value in Data Monitor
Mode

NAECD354

MONITOR ITEM

CONDITION SPECIFICATION

® Ignition switch is turned to ON. (Operates for 5 seconds.) ON
FUEL PUMPRLY |* Engine running and cranking

Except as shown above

OFF

EC-440



FUEL PUMP

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and 32 (ECCS grounNaE)(fm5

ECM Terminals and Reference Value

TER- | wiRe
MINAL COLOR ITEM CONDITION DATA (DC Voltage}
NO.
[lgnition switch “ON"]
e For 5 seconds after turning ignition switch “ON" [0 -1V
[Engine is running]
11 R/L Fuel pump relay
[lgnition switch “ON"]
¢ More than 5 seconds after turning ignition switch a?T_TFR/\; VOLTAGE

“ON”

EC-441
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Wiring Diagram

FUEL PUMP

Wiring Diagram

IGNITION SWITCH
ON or START

! FUSE |Referto EL-POWER.
154 |BLOCK

{J/B)

—

NAECO356

EC-F/PUMP-01

MERE : cieclable line for DTC
— : Non-detectable line for DTC

l I
Wil
— i
BrY B/Y
"
=1 =7 ;
& | FUEL PUMP
” RELAY
Q
[ jLa )
RiL WiL
| ‘ Wil
[Em
RiL WiL
T -G e
RIL WL
2]
B
R
@
[ma]
RIL
.j
| B B
AL £ L
Gl
FPRLY FE((;SN(‘I)S
CONTROL
MODULE)
Refer to last page (Foldout page).
= )
1]213]4 78]9]10
1t [12[13[14] 15|16 7[18]19)20] 21 [22 |3 o4 Mv?f [2 X 1]Esa) B ,
El (D)

01[102 103104 J105] 106

0910 [ ni 2] [ n3nd

nrjng|ngpn| 1]

P HS.

EC-442
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FUEL PUMP

Diagnostic Procedure

Diagnostic Procedure

NAECGIS7

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

e 15A fuse

e Harness for open or short between fuse and fuel pump
relay :

p= | Repair harness or connectors.

4 CHECK POWER AND GROUND CIRCUIT

SEF019S
OK or NG
OK p [INSPECTICN END
NG p |GOTO2.

2 CHECK POWER SUPPLY

1. Turn ignition switch “OFF”,
2. Disconnect fuel pump relay.

AZA .,
]Fuel pump_relay
/\ SRPN

~2
| @ K
\"\ﬂl 20 Na

-
BATTERY J/{ XL rusibie link_& relay boxn
i SEF020S
3. Turn ignition switch “ON".
4. Check voltage between terminals 2, 3 and ground with
CONSULT or tester.
Vollage: Battery voltage

] DISCONNECT
=1 [t
[2F[a

8 L mn

1. Turn ignition switch “OFF".
2. Disconnect fuel pump harness connector.

Rear seat access
L

\ Fuel pump
(-\ 18 harness connector SEFO21S

3. Check harness continuity between terminal 2 and body
ground, terminal 1 and fuef pump relay connector terminal
5.
Continuity should exist.

@ 3 &
dfg 21 | 48

&l (&

[Q]

SEF737U

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

h

OK or NG
OK p |GOTOG.
NG p (GOTOS.

a —
) SEF736U
OK or NG
oK p |GOTOA4.
NG » |GOTOS.

EC-443
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FUEL PUMP

Diagnostic Procedure (Corit’d)

5 DETECT MALFUNCTIONING PART

8 CHECK COMPONENT

Check the following.

® Harness connectors M2, B1

# 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

P | 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.

—

(@ with CONSULT

{Fuel pump relay)

1. Reconnect fuel 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.

mAcTive tesT [}
FUEL PUMP RELAY ON

=== MONITOR m = =
CMPS«RPM(REF) Orpm

MEF309F

(3 = M [&

. [C_Ecm__Iofconvector] ity | 88

BISCONNEGT 11 5 DISCONNECT
SEF738U

It OK, check harness for short to ground and short to

(3 Without CONSULT
{Fuel pump relay)
Refer to "Component Inspection” EG-445.

OK or NG

OK p |GOTOS.

NG » | Replace fuel pump relay.

9 CHECK COMPONENT

7 DETECT MALFUNCTIONING PART

power.
OK or NG {Fuel pump)
OK » |GOT08. Refer to “Component Inspection” EC-445.
OK or NG
NG p [GOTO7.
CK » (GO TO 10
NG P | Replace fuel pump.

Check the following.

® Harness connectors F23, M32

® Harness connectors 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-444




FUEL PUMP

Component Inspection

Component Inspection wweons G
— FUEL PUMP RELAY - P
° O Check continuity between terminals 3 and 5. A
’_,_ Conditions Continuity
’ 5 ) X
[2 : 1] ;2V direct current supply between terminals 1 and " Yes EM
- No current supply No LE
sErairp f NG, replace relay.
1. Disconnect fuel pump harness connector.
2. Check resistance between terminals 1 and 2. FE
{{ Resistance: 0.2 - 5.0Q [at 25°C (77°F)]
it NG, replace fuel pump.
i_J P pump 6L
25 MT
O SEF022§ AT
T
PD
AX
S
BR
v
RE
BT
A
8C
EL
[
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POWER STEERING OIL PRESSURE SWITCH

Wiring Diagram

Wiring Diagram

MAECO359
ECM - -
(ECCS CONTRCL EC PST/SW 01
MODULE)
PWST
=]
e M : Detectable line for DTC
— : Non-detectable line for DTG
R/B
I_._J% ©32
R/B
QD)
0]
o
H/B
1
Hen
RB
=1
POWER
STEERING
OFF OIlL PRESSURE

__ @ ON  |SWITCH

i

B

£+

Aefer to last page (Foldout page).
EREEE. —=Is]78]s]0 /13 - !
H1]12{13[14] 151 8] 7]18]19]20]21]22] 23] 24 102
GY GY

0 23 1 L O S D K 646566
[ 0 1 2 B R KT B 48l4sleclst]ze]ssealea7of 1
it B2 K1 1 B B B B GY HS.

MECO84C
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POWER STEERING OIL PRESSURE SWITCH

Component Description

fUnder vehicle view 321

W

Altem’ator

—
@l' Power steering oil
pressure switch

Component Description |
The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.

When a power steering load is detected, it signals the ECM. The A
ECM adjusts the |ACV-AAC valve to increase the idle speed and
adjust for the increased load. Bl

harness connector —
N e / SEFT72U
CONSULT Reference Value in Data Monitor
Mode
. . NAECO387
Specification data are reference values. FE
MONITOR ITEM CONDITION SPECIFICATION
) . _ Steering wheel in neutral position OFF GL
PW/ST SIGNAL . Englne:IAfter warming up, idle (forward direction)
the engine
The steering wheel is fully turned. |ON M
ECM Terminals and Reference Value i
Specification data are reference values and are measured between each terminal and 32 (ECCS ground). AT
TER- | wire
Mr!JNoAL COLOR ITEM CONDITION DATA (DC Voltage) TF
[oEns%me' . m: IrII|"'g]b ing fully turned ov - PD
39 |R@ Power steering oil pressure eering wheel Is being Tully trme
switch . -
[Engine is running] .
e Steering wheel is not being turned Approximately 5V AX
SU
\S l?& |
ST
|
1
RS
[FA
§C
EL |
(34

EC-447 625



POWER STEERING OIL PRESSURE SWITCH

Diagnostic Procedure

Diagnostic Procedure

=NAECO363

1 INSPECTION START 3 CHECK OVERALL FUNCTION
Do you have CONSULT? ® Without CONSULT
v N 1. Start engine.
s or No 2. Check voitage between ECM terminal 39 and ground.
Yes » |[GoTO2. Voltage:

When steering wheel is turned quickly.

No p (GOTOS. Approximately OV
: Except above
Approximately 5Y

2 CHECK OVERALL FUNCTION =Y
() With CONSULT [[_Ecm__[o[connecTor]) . E}
39

1. Turn ignition switch “ON",
2. Perform "PW/ST SIGNAL CIRCUIT” in “FUNCTION TEST”
mode with CONSULT,

G

BPW/ST SIGNAL CIRCUIT ® o
HOLD STEERING WHEEL f}ﬁ !

IN A FULL = SEF739U
LOCKED posimion OK or NG
THEN
OK p [ INSPECTICN END
TCUCH START
NG p |GOTO 4.
[ _nvext [ START |
MEF023E
4 CHECK GROUND CIRCUIT
@ With CONSULT 1. Turn igniticn switch “OFF”,
1. Start engine. 2. Disconnect powser steering oil pressure switch harness con-
2. Check "PW/ST SIGNAL” in “DATA MONITOR" mode with nector. o . \
CONSULT. 3. Check harness continuity between terminal 1 and engine
Steering Is neutral position: OFF ground. .
Steering is turned: ON Continuity should exist.
E DISCORNECT
+MONITOR #NO FAIL D 1 “
PW/ST SIGNAL OFF
SEF740U
RECORD I If OK, check harness for short te ground and short to
) SEF5911 pawer.
OK or NG OK or NG
OK P | INSPECTION END OK > [GOTOS.
NG » [GOTO4 NG P | Repair open circuit or short to ground
or short to power in harness or con-
nectors.
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POWER STEERING OIL PRESSURE SWITCH

Diagnostic Procedure (Cont'd)}

5 CHECK INPUT SIGNAL CIRCUIT 6 DETECT MALFUNCTIONING PART Gl
1. Disconnect ECM harness connector. Check the following.
2. Check hamess continuity between ECM terminal 39 and & Harness connectors F23, M32 VEA&
terminal 2. ® Harness connectors M1, E1
Continuity should exist. e Harness connectors E48, E102
& Harness for open or short between ECM and power steer- EM'
ing oil pressure switch
o) - )
M | _Ecm  [ojconnecTor]l as €8
=y ¥ O ST » | Repair open circuit or short to ground L@
E}J or short to power in harness or con-
nectors.
@ 7 CHECK COMPONENT
SEF741Y Ee
If OK, check harness for short to ground and short to (Power steering oil pressure switch)
DOWeT, Refer t¢ "“Component Inspection” EC-449.
OK or NG OK or NG GL
OK p [GOTO7Z. OK p | GO TGS |
NG P |GOTOS. NG P | Replace power steering oil pressure M
switch. .
AT
8 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INGIDENT”, EG-107. TF
p | INSPECTION END FD
AX
SU
Component Inspection esses
V BISGONNECT POWER STEERING 0"_ PRESSURE SWITCH NAEC0364501 BE}
1.5. Eéj] ; 1. Disconnect power steering oil pressure switch harness con-
nector then start engine.
(iz LR 2. Check continuity between terminals 1 and 2. ST
Conditions Continuity |
Steering wheel is being fully turned Yes RS
Sleering wheel is not being turned No
AECT62 — _ BT
If NG, replace power steering oil pressure switch.
FIA
8C
EL
|
1B
EC-449 627



IACV-FICD SOLENOID VALVE

Wiring Diagram

Wiring Diagram

NAECHZES

IGNITION SWITCH EC-FICD-01
FUSE  |Referto EL-POWER.
7.5A EJIFI%CK
el
@ m—: Detectable fine for DTC

— : Non-cetectable line for DFC

® P To AIR COMPRESSOR
I

IACV-FICD |

G/OR
SOLENOID
VALVE D

E26

|

]
$
16W]
Giw

2

1

(0]
%
]

GMW
[l
6” AL ay
Q
lE3]
BAY

Lo -2

I e
G/A
G/OR
G/OR
} @
F‘H_F 'l G/B G/OR
@ T il
G/R BW

SWITCH

d

DIODE

e | AMBIENT AIR
O;: TEMPERATURE
ON

THeI—

S
[
Q
o]
]

—_— —
\

I'ﬁ” m E13 E41
ACRLY TASW ECM
{ECCS
CONTROL
MODULE)
F24
Refer to last page {Foldout page).
e & .
AEAE s[7]s8]a]10 1[2[3[CO4]5]6]7 (1?3
i [12[13]1a[ws] 6] 17 el al20 21z foafes] 22 [a]sTio 1izliafi4]is 15 D 1Ee Gz
W GY 5] L GY
1]2{3]4 = L]
AIHE DTG
\5lel7]s/
GY W GY
I

24125
3§32
42|43

101|102 {103 [ 104] | 105 106] 107 | 108

=4

MEC085C

N7 ng | 120] J11f 122123124
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IACV-FICD SOLENOID VALVE

Component Description

- 1 \‘

dle speed

;‘.‘.;1 adjusting screw
pn—cd

T~ (i
£ 1ACV-FICD b
¢ solenoid valve

Y

Y ow

o)

IACV-FICD
solenoid valve harness

connector

SEF0245A

Specification data are reference values and are measured between each terminat and 32 (ECCS grounNa)

Component Description

NAECD356

When the air conditioner is on, the IACV-FICD solenoid valve sup-
plies additional air to adjust to the increased load.

ECM Terminais and Reference Value

EC0367

TER-
MINAL
NO.

WIRE
COLOR

ITEM

CONDITION

DATA (DC Voltage)

G/OR

Ambient air temperature
switch

[Engine is running]

¢ ldle speed

e Ambient air temperature is above 23.5°C {74°F)
& Air conditioner is operating

ov

[Engine is running]

¢ Idle speed

o Ambient air temperature is below 23.5°C {74°F)
& Ajr conditioner is operating

BATTERY VOLTAGE
(11 - 14V)

[Engine is running]

¢ |die speed

¢ Ambient air temperature is below 23.5°C (74°F)
e Ajr conditioner is not operating

Approximatsly 5V

12

G/R

Air conditioner relay

[Engine is running]
e Both A/C switch and blower fan switch are “ON™*

0-1v

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

BATTERY VOLTAGE
(11 - 14v)

21

B/W

Air conditioner switch

[Engine is running]
¢ Bolh A/C switch and blower fan switch are “ON”
(Compressor operates)”

Approximately OV

JEngine is running]
® Ajr conditioner switch is “OFF”

Approximately 5V

*: Any mode except "“OFF”, ambient air temperature is above 23.5°C (74°F).

EC-451
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IACV-FICD SOLENOID VALVE

Diagnostic Procedure
Diagnostic Procedure
=NAECE368
1 CHECK OVERALL FUNCTION 3 CHECK POWER SUPPLY
1. Start engine and warm it up to normal operating tempera- 1. Turn air conditioner switch and blower ian switch “OFF”.
2. Stop engine.
3. Disconnect IACV-FICD solenocid valve harness connecter

ture.
2. Check idle speed.
750150 rpm (in “N” position)

If NG, adjust idle speed.
3. Turn air conditioner switch and blower fan switch “ON".
dle speed
‘ adjustmg screw
e

4. Recheck idle speed.
800 rpm or more {in “N” position)

S FICD - A
TACV-FICD

.\\
X AR
£T2 \L
5‘ \L’solenmd valve
Sth ﬁ A Il ]‘ solenoid valve harness
?’} o . ) . cannector SEFO24SA
* 1000 «/min 4. Start engine, then turn air conditioner switch and blower
fan switch "ON".
5. Check voltage between terminal 1 and ground with CON-

SEF742U

SULT or tester.

OK or NG
Voltage: Battery voltage

p | INSPECTION END
DISCONNECT
— has)

OK

NG » |GOTO2.

2 CHECK AIR CONDITIONER FUNCTION
Check if afr conditioner compressor functions normally.
OK or NG
s ]
OK p |GOTO 3. ) SEF743U
NG p | Refer to HA section (“TROUBLE OK or NG
DIAGNOSES™).
OK p |GOTOSL.
NG p |GOTCA4.

4 DETECT MALFUNCTIONING PART

Check the following.

& Harness connectors F5, F100
e Harness for open or short baetween IACV-FICD solenoid

valve and harness connector F22

P | Repair harness or connectors.
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IACV-FICD SOLENOID VALVE

Diagnostic Procedure (Cont'd)

5 CHECK GROUND CIRCUIT

7 CHECK COMPONENT

1. Stop engine.

2. Disconnect ambient air temperature switch harness con-

nector.

3. Check harness continuity between switch terminal 2 and
body ground, switch terminal 1 and solenoid vaive terminaf

2

Continuity should exist.

am

TS
€

]
P S . Y @
e
SEF744U
If OK, check harness for short to ground and short to
power.
OK or NG
oK p |GOTO7.
NG p (GOTOB.

6 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F100, F5

Diode F26

Harness connectars F22, M33
Harness connectors M1, E1

Harness for open or short between IACV-FICD solenoid

valve and ambient gir temperature switch

switch and ground

Harness for open or short between ambient air temperature

>

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

nectors.

SEF721Q

terminals.

{Ambient air temperature switch)
Refer to HA section.

OK or NG
OK » |GCTOS,
NG P | Replace Ambient air temperature
switch.

8 CHECK COMPONENT

{IAGV-FICD scolenoid valve)
Refer to “Component Inspection” EC-453.

OK or NG
OK » |GOTOO.
NG P | Replace IACV-FICD solencid valve.

9 CHECK INTERMITTENT INCIDENT

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

P INSPECTION END

Component Inspection

IACV-FICD SOLENOID VALVE

Disconnect IACV-FICD solenoid valve harness connector.
e Check for clicking sound when applying 12V direct current to

NAECHI69

NAEC0268501

EC-453

CL

MY
AT
TF

Z0)

SU

BR

RS
BT
HA

S®



IACV-FICD SOLENOID VALVE

Component Inspection (Cont’d)

e Check plunger for seizing or sticking.

xwmer e (Check for broken spring.
i Spring

Plunger

SEF097K

632 EC-454



MIL & DATA LINK CONNECTORS

Wiring Diagram

Wiring Diagram @l
NAECD370
MA
IGNITION SWITCH ]
ON or START BATTERY
S FUSE EM
R B';I%CK mmmmm - Detectable line for DTG
10, 10A 7.5A Refef lo EL-POWER. w— : Non-detectable fine for DTC
% % % @, e
—. T I MO1
] ] IE7] _ |
WiB BW YL
I L
|
" ST, G i B
M1
wB 7 |FORCONSULT + |FORGST
Gzl COMBINATION GL
METER
(MALFUNCTION
G%D Do
1 z 8 0 12 13
2] L] Co]  [21 L2 M
||L|| w L B LG/R B B
OR | ATF
TF
I ®
0OR W 1. LG/R B PD
-------- = g -+ G- CoT -~ Tl
OR W L LG/R B
AX
® .
1 ' ] $U
B B B B B
‘ l
i w L LG/ 1 . 2 BR
Gl 7=l IGe] Ies] F20 @77
MIL csR CsT GST  lecm ST
ECCS
ONTROL
MODULE)
BS
) Refer to last page (Foldout page).
T2]2]4]516]7]e 1z[z14]5]6]7 Br
o (D]
/ STl | oy ARG ERED pew M1
' HA
112[3[4V/xN5]6]7 112]3]4]5 6[7]eTofi0)
AN RIEEGEE Mvi“ 1 [12[ral2]15] 18] 17] 8] <9} e0]21 22 23] 24 v
G
101|102 | 10s ] 10| | 105} 108|107 | 108
I B B R R K K
7| e fg [120] [121]122] 23] 1ee EL .
i
(24
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SERVICE DATA AND SPECIFICATIONS (SDS)

Fuel Pressure Regulfator

Fuel Pressure Regulator

NAECO371

Fuel pressure at idling kPa (kg/cm?, psi)

Vacuum hose is connected

Approximately 235 (2.4, 34)

Vacuum hose is disconnected

Appraximately 294 (3.0, 43}

idle Speed and Ignition Timing

NAECO372

Idle speed*1 rpm

No-lead*2 (in “N" position) 750450 (700°3)

Air conditioner: ON (in “N" position} 850 or more

Ignition timing

15°+2° BTDC'3

Closed throttle position switch touch speed (“OFF” to “ON") (in “N” pesition} rpm

950415073

*1: Feedback controlled and needs no adjustments

*2: Under the following conditions:
® Air conditioner switch: OFF

¢ Electric load: OFF (Lights, heater fan & rear defogger)
e  Steering wheel: Kept in straight-ahead positicn

*3: Disconnect throttle position sensor

Ignition Coil

NAECO373

Primary voltage

12v

Primary resistance [at 20°C (88°F)]

Approximately 1.0

Secondary resistance [at 20°C (68°F)]

Approximately 10 k&

Mass Air Flow Sensor

NAECO374

Supply voltage

Battery voltage (11 - 14) V

Output voltage at idle

1.0-177 ¥

Mass air flow (Using CONSULT or GST)

3.3-48 gmisecatidle”
12.0-14.9 gmisec at 2,500 rpm*

*: Engine is warmed up sufficiently and running under nc-load.

Engine Coolant Temperature Sensor

NAEGD37?S
Temperature °C {°F) Resistance kQ
20 (68) 2.1-29
50 {122) 0.68-1.00
90 (194) 0.236 - 0.260
EGR Temperature Sensor
NAECO376
EGR temperature °C (°F) Voltage (V) Resistance (MQ}
0 (32) 4.81 7.9-9.7
50 (122) 2.82 0.57 - 0.70
100 {(212) 08 0.08 - 0.10

Front Heated Oxygen Sensor Heater

MNAFC0377

Resistance [at 25°C (77°F)]

23-430

634
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SERVICE DATA AND SPECIFICATIONS (SDS)

Fuel Pump
Fuel Pump
NAFCD378
Resistance [at 25°C (77°F)] 0.2-50Q
IACV-AAC Valve
NAECO379
Resistance [at 20°C (68°F)] Approximately 10.0
Injector
MNAFCD380
Resistance [at 25°C (77°F)) 10-14 2
Resistor
MAECO381
Resistance [at 25°C {77°F)] Approximately 2.2 kQ
Throttle Position Sensor
NAECO382
Throtlle valve conditions Resistance k{} [at 25°C {77°F)]
Completely closed Approximately 0.5
Partially open 05-40
Completely open Approximately 4.0
Calcutated Load Value
NAEC0383
Calculated load value % (Using CONSULT or GST)
At idle 18.0 - 26.0
At 2,500 rpm 18.0-21.0
Intake Air Temperature Sensor
MNAECO384
Temperature °C °F) Resistance k&2
20 (68} 21-29
80 (176) 0.27 - 0.38

Rear Heated Oxygen Sensor Heater

NAECD385

Resistance [at 25°C (77°F)]

23-430Q

Crankshaft Position Sensor (OBD)

NAECG386

Resistance fat 20°C (68°F)]

166.5- 2035 Q

Tank Fuel Temperature Sensor

NAECO521

Temperature °C (°F)

Resistance kQ

20 (68}

23-27

50 (122)

0.79-0.90

EC-457
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