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Alphabetical & P No. Index for DTC

TROUBLE DIAGNOSIS — INDEX

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

NCECOOO!

NCECOD01501

DTC8
{CONSU L'Ilfefsgrseen terms) CONSULT ECM*1 Reference page
G8T*2
Unable 10 access ECM — — EC-91
*COOLAN T SEN/GIRG PO125 0908 EC-156
AT 1ST GR FNCTN PO731 1103 AT-112
AT 2ND GR FNCTN PO732 1104 AT-118
A/T 3RD GR FNCTN PO733 1105 AT-124
AT 4TH GR FNCTN PO734 1106 AT-130
A/T COMM LINE POGO0O —— EC-325
AT DIAG COMM LINE P1605 0804 EC-428
A/T TCC S/V FNCTN PCc744 1107 AT-144
ABSL PRES SEN/CIRC PO105 0803 EC-125
AlR TEMP SEN/CIRC PO110 0401 EC-134
ATF TEMP SEN/CIRC PO710 1208 AT-97
CAM POS SEN/CIRC P0O340 0101 EC-260
CLOSED LOGP P1148 0307 EC-341
CLOSED TP SW/CIRC PO510 0203 EC-32C
COOLANT T SEN/CIRC PO115 0103 EC-140
CPS/CIRC (OBD) COG P1336 0305 EC-350
CPS/CIRCUIT (OBD) P0335 0802 EC-255
CYL 1 MISFIRE P0301 0608 EC-245
CYL 2 MISFIRE P0302 0607 EC-245
CYL 3 MISFIRE P0303 0606 EC-245
CYL 4 MISFIRE P304 0605 EC-245
ECM P0605 0301 EC-329
EGR SYSTEM PO400 0302 EC-267
EGR SYSTEM P1402 0514 EC-366
EGR TEMP SEN/CIRC P1401 0305 EC-360
EGRC SOLENOID/V P1400 1005 EC-355
EGRC-BPT VALVE Po402 0306 EC-275
ENGINE SPEED SIG Pa725 1207 AT-108
EVAP PURG FLOW/MON P1447 o111 EC-390
EVAP SMALL LEAK PO440 0705 EC-283
EVAP SMALL LEAK P1440 0213 EC-372
EVAPO SYS PRES S5EN PO450 0704 EC-302
FR 02 SEN HEATER P0135 oot EC-190
EC-2



TROUBLE DIAGNOSIS — INDEX

Alphabetical & P No. index for DTC {Cont'd)

Items pTe's
(CONSULT screen terms) GONSULT - Reference page
GST*2

FRONT 02 SENSOR P0130 0303 EC-161
FRONT O2 SENSOR PO131 0411 EC-167
FRONT Q2 SENSOR P0o132 0410 EC-172
FRONT 02 SENSOR P0133 0409 EC-177
FRONT O2 SENSOR P0134 0412 EC-184
FUEL SYS DIAG-LEAN PO171 0115 EC-229
FUEL SYS DIAG-RICH P0172 0114 EC-235
FUEL TEMP SEN/CIRC P0180 0402 EC-241
IAGVIAAC VLV/CIRC P0505 0205 EC-315
IGN SIGNAL-PRIMARY P1320 0201 EC-343
KNOCK SEN/CIRCUIT P0325 0304 , EC-250
L/PRESS SOL/CIRC PG745 1205 AT-152
MAF SEN/CIRCUIT3 P0100 0102 EC-116
MAP/BARO SW SOL/CIR P1105 1302 EC-331
MULTI CYL MISFIRE P0O300 0701 EC-245
NO SELF DIAGNOSTIC FAILURE INDICATED P000D 0505 -
NO SELF DIAGNOSTIC FAILURE INDICATED No DTC Flashing's EC-56
Q/R CLTCH SOL/CIRC P1760 1203 AT-176
OVER HEAT — 0208 EC-436
P-N POS SW/CIRCUIT P1706 1003 EC-431
PNP SW/CIRC PO705 1101 AT-92
PURG CONT/V & SV P1493 0312 EC-420
PURG CONT/V SV P1492 0807 EC-414
PURG VOLUME CONT/V P0443 1008 E£G-291
PURG VOLUME CONT/V P1444 0214 EC-380
REAR 02 SENSOR P0137 0511 EC-195
REAR 02 SENSOR P0138 0510 EC-203
REAR O2 SENSOR PO139 0707 EC-210
REAR 02 SENSOR PO140 0512 EC-218
RR 02 SEN HEATER PO141 0902 EC-224
SFT SOL A/CIRC*3 PO750 1108 AT-158
SFT SOL B/CIRC™3 PO755 1201 AT-163
TCC SOLENOID/CIRC PO740 1204 AT-139
THRTL POS SEN/CIRC"3 PO120 0403 EC-145
TP SEN/CIRC A/T*3 P1705 1206 AT-168
TW CATALYST SYSTEM PO420 0702 EC-279

EC-3

LG

FE

CL

T

EL

DX
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TROUBLE DIAGNOSIS — INDEX

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

| DTC*6
(CONSUL‘IEesrcr:]feen terms) ccc)agsyu oM Reference page
T2

VG CUT/V BYPASS/V P1491 0311 EC-407
VG/V BYPASSV P1490 0801 EG-402
VEH SPD SEN/CIR AT"4 POT20 1102 AT-103
VEH SPEED SEN/CIRG*4 P0500 0104 EC-310
VENT CONTROL VALVE P0446 0903 EC-296
VENT CONTROL VALVE P1446 0215 EC-386
VENT CONTROL VALVE P1448 0309 EC-397

*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 when the “Revolution sensor signal” and the “Vehicle speed sensor signal” meet the fail-safe condition at the

same time.
*5: While engine is running.
*G: 1st trip DTC No. is the same as DTC No.

P NO. INDEX FOR DTC

NCECOOD1502

DTC'6
CONSULY ECM*1 (CONSUL‘IthrgrSeen terms) Reterence page
GST2
— — Unable to access ECM EC-91
No DTC Flashing*s NO SELF DIAGNOSTIC FAILURE INDICATED EC-56
P0000 0505 NO SELF DIAGNOSTIC FAILURE INDICATED —
PO100 0102 MAF SEN/CIRCUIT*3 EC-116
PO105 0803 ABSL PRES SEN/CIRC EC-125
PO110 0401 AlIR TEMP SEN/CIRC EC-134
P0115 0103 COOLANT T SEN/CIRC EC-140
P0120 : 0403 THRTL POS SEN/CIRC*3 EC-145
PO125 0908 *COOLAN T SEN/CIRC EC-156
P0O130 0303 FRONT O2 SENSOR EC-161
PO131 0411 FRONT O2 SENSOR EC-167
P0132 0410 FRONT 02 SENSOR EC-172
P0133 0409 FRONT 02 SENSOR EC-177
PO134 0412 FRONT 02 SENSOR EC-184
PC135 0301 FR 02 SEN HEATER EC-190
PO137 0511 REAR 02 SENSOR EC-195
PG138 0510 REAR O2 SENSOR EC-203
PC139 0707 REAR 02 SENSOR EC-210
PC140 0512 REAR 02 SENSOR EC-218
PC141 cac2 RR 02 SEN HEATER EC-224
PC171 0115 FUEL SYS DIAG-LEAN EC-229

EC-4



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

DTC*6 |
CONSULT ECM* (CONSUL‘I’tesT:queen terms) Reference page Gl

GST*2
PO172 0114 FUEL SYS DIAG-RICH EC-235 A
PO180 0402 FUEL TEMP SEN/CIAC EC-241
P0G300 0701 MULTI CYL MISFIRE EC-245 =
P0O301 0608 CYL 1 MISFIRE EC-245
PO302 0607 CYL2MISFIRE . EC-245 LG
P0303 06086 {cyL 3 MISFIRE EG-245
F0304 0605 CYL 4 MISFIRE EC-245
P0325 0304 KNOCK SEN/CIRCUIT EC-250
PD335 0802 CPS/CIRCUIT (OBD) EC-255 FE
P0340 0101 CAM POS SEN/CIRC EC-260
PO400 0302 EGR SYSTEM EC-267 CL
P0402 0306 EGRC-BPT VALVE EC-275 |
P0420 0702 TW CATALYST SYSTEM EC-279 T
PO440 0705 EVAP SMALL LEAK EC-283 ,
P0O443 1008 PURG VOLUME CONT/V EC-291 AT
P0446 0203 VENT CONTROL VALVE EC-296 A
PO450 0704 EVAPO SYS PRES SEN EC-302 ‘
P0500 0104 VEH SPEED SEN/GIAC*4 EC-310 s |
PO505 0205 IACV/AAC VLV/CIRC EC-315
POS10 0203 CLOSED TP SW/CIRC EC-320 R
P0O600 — AT COMM LINE EC-325 |
PO605 0301 ECM EC-329 ST
PC705 1101 PNP SW/CIRC AT-92
PO710 1208 ATF TEMP SEN/CIRC AT-97 S
PO720 1102 VEH SPD SEN/CIR AT=4 AT-103
P0725 1207 ENGINE SPEED SIG AT-108 =1
PO731 1103 A/T 1ST GR FNCTN AT-112
PO732 1104 A/T 2ND GR FNCTN AT-118 I,
PO733 1105 A/T 3RD GR FNCTN AT-124
PO734 1106 AT 4TH GR FNGTN AT-130 SE
PO740 1204 TCC SOLENOID/CIRC AT-139
PO744 1107 A/T TCC S/V FNCTN AT-144 EL
P0745 1205 L/PRESS SOL/CIRC AT-152
PO750 1108 SFT SOL A/CIRC*™3 AT-158 X l
PG755 1201 SFT SOL B/CIRC*3 AT-163 !
P1105 1302 MAP/BARQ SW SOL/GIR EC-331 !




TROUBLE DIAGNOSIS — INDEX

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

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

GST2
P1148 0307 CLOSED LOOP EC-341
P1320 0201 IGN SIGNAL-PRIMARY EC-343
P1336 0905 CPS/CIRC (OBD) COG EC-350
P1400 1005 EGRC SOLENOCID/Y EC-355
P1401 0305 EGR TEMP SEN/CIRC £C-360
P1402 0514 : EGR SYSTEM EC-366
P1440 0213 EVAP SMALL LEAK EC-372
P1444 0214 PURG VOLUME CONT/YV EC-380
P1446 0215 VENT CONTROL VALVE EC-386
P1447 111 EVAP PURG FLOW/MON EC-390
P1448 0309 VENT CONTROL VALVE EC-397
P1490 0801 VC/N BYPASS/YV EC-402
P1491 0311 VC CUT/V BYPASS/V EC-407
P1492 0807 PURG CONT/V S/V EC-414
P1493 0312 PURG CONT/V & S/V EC-420
P1605 0804 AT DIAG COMM LINE EC-428
P1705 1206 TP SEN/CIRC A/T*3 AT-168
P1706 1003 P-N POS SW/CIRCUIT EC-431
P1780 1203 O/R CLTCH SOU/CIRC AT-176

— 0208 OVERHEAT EC-436

*1: In Diagnostic Test Mode It {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 when the “Revolution sensor signal” and the “Vehicle speed sensor signal” meet the fail-safe condition at the
same time.

*5: While engine is running.

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

192 EC-6



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

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

The Supplemental Restraint System “AlR BAG” and “SEAT BELT PRE-TENSIONER”, used along with a seat
beli, help 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 passenger side), seat belt pre-tensioners, a diagnosis sensor unit, warning
lamp, wiring harness and spiral cable.
In addition to the supplemental air bag modules for a frontal collision, the supplemental side air bag used along
with the seat belt helps to reduce the risk or severity of injury to the driver and front passenger in a side col-
lision. The supplemental side air bag consists of air bag modules (located in the outer side of front seats},
satellite sensor, diagnosis sensor unit {one of components of supplemental air bags for a frontal collision},
wiring harness, warning lamp (one of components of supplemental air bags for a frontal collision). information
necessary to service the system safely is inciuded in the RS section of this Service Manual.

WARNING:

o 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 authotrized INFINITI dealer.

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

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

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

NCECCU03

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

driver of a malfunction causing emission deterioration.

CAUTION:

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

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

¢ Certain systems and components, especially those related to OBD, may use a new style slide-

locking type harness connector.
For description and how to disconnect, refer to EL section, “Description”, “HARNESS CONNEC-

TOR”.

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,
etc.

o 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-7
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PRECAUTIONS

Engine Fuel & Emission Control System

Engiﬁe Fuel & Emission Control System

ICECOD04
ECM WIRELESS EQUIPMENT
* Do not disassemble ECM. e When installing C.B. ham radio or a
maobile phone, be sure o observe the
¢ Do not turn diagnosis test mode selector following as it may adversely affect
torcibly. electronic control systems depending
s If a battery terminal is disconnected, on installation location.
the memory will return 1o the ECM 1) Keep the antenna as far as
value. possible from the electronic control units.
The ECM will now start to self-control 2} Keep the antenna feeder line more than
BATTERY at its initial vaiue. Engine operation can 20 cm (8 in) away from the harness
® Always use a 12 volt baflery as power  vary slightly whan the terminal is of electronic contrals,
source. disconnecled. However, this is not an Da not let them run parallel for a lang
¢ Do not attempt to disconnect battery indication of a problem. Do not replace distance.
cables while engine is running. parts because of a slight variation. 3) Adjust the antenna and feeder line so
that the standing-wave ratio can be
kept smaller.
4) Be sure to ground the radio to vehicle
body.

i

[L-Y=]=]

\@ g
ECCS PARTS HANDLING %

* Handle mass air flow sensor carefully to

FUEL PUMP
& Do not gperate fuel pump when there

avold damage. WHEN STARTING
# Do not disassemble mass air tlow e Do not depress accelerator pedal when Is ne fuel in lines.
sensor. ‘ starting. s Tighten fuel hose clamps to the
+ Do not clean mass air flow sensor with e Immediately after starting, do not rev up specified torque.
any type of detergent. engine unnecessarily.
¢ Do not disassembla |AC valve-AAC valve. e Do not rev up engine just prior to ECM HARNESS HANDLING
e Even a slight leak in the air inlake shutdown. ® Securely connect ECM harness

connectors,

A Poor connection can cause an
extremely high (surge) veltage to develop
in coil and condenser, thus

resutting in damage to ICs.

» Keep ECM harness at least 10 cm (4
in} away frcm adjacent harness, to
prevert an ECM systerm malfunctions
due to receiving external noisg,
degraded operation of ICs, etc.

® Keep ECM parts and harness dry.

e Before removing parts, turn off ignition
switch and ther disconnect battery
ground cable.

system can cause serious problems.
* Do not shock or jar the camshaft
position sensor,

SEF331wW

194 EC-8



PRECAUTIONS

Frecautions

SEF288H

Loosened

Tightened

SEF308Q

SEF291H

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

. OLD ONE
SR L

Y

ot N

MEFO40D

l

N

SERVICE
— ENGINE —
, SOON |

’ SEF217U

7

Precautions

NCECGD05

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 hattery voltage is applied to ECM even if
ignition switch is turned off.

When connecting ECM harness connector, tighten secur-
ing bolt untili the gap between orange indicators disap-
pears.

:3-5Nm({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 terminals when connecting pin connectors.

Before replacing ECM, perform Terminals and Reference
Value inspection and make sure ECM functions properly.
Refer to EC-101.

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

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-9

LG

AX

sU

BR

ST
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PRECAUTIONS

Precautions (Cant'd)

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

damage the ECM power transistor.

Harness connector
for solencid valve

Solenocid valve

Circuit tester _t]_

SEF348N

Wiring Diagrams and Trouble Diaghosis

When you read Wiring diagrams, refer to the followings:

e “HOW TO READ WIRING DIAGRAMS” in Gl section

e “‘POWER SUPPLY ROUTING" for power distribution circuit in
EL section

When you perform trouble diagnosis, refer to the followings:

e “HOW TO FOLLOW TEST GROUP IN TROUBLE DIAGNO-
SI8” in Gl section

e “‘HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN
ELECTRICAL INCIDENT" in Gl section

NEECO008

196 EC-10



PREPARATION

Special Service Tools

Special Service Tools

NCECOO0?
The actual shapes of Kent-Moare tools may differ from those of special service tools illustrated here.
Tool number
(Kent-Moore No.) Description
Tool name
KV10117100 Loosaning or tightening front heated oxygen sen-
(J3B471-A) sor with 22 mm (0.87 in) hexagon nut

Heated oxygen sensor
wrench

NT379
Kv10114400 Locsening or tightening rear heated oxygen sensor
(J-38365) 18 a: 22 mm (0.87 in)
Heated oxygen sensor
wrench

NTB36

Commercial Service Tools
NCEC0o08
Teol name Description
Fuel filler cap adapter Checking fuel tank vacuum relief valve opening
pressure

NT853
Leak detector Locating the EVAP leak
{J41418)

NT703
EVAP service porl Applying positive pressure through EVAP service
adapter port
{J41413-0BD)

NT704

EC-11

I
18

EL
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PREPARATION

Commercial Service Tools (Cont'd}

Tool name Description

Clarnping the EVAP purge hose between the fuel
tank and EVAP canister applied to DTC P1440
[EVAP control system (Smalt leak — Positive pres-
sure}]

Hose clipper

( - )

Approx. 20 mm {0.79 In)

NT720

198 EC-12



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Localion

Engine Control Component Parts Location

NCECO009
@l
EVAP canister purge Mb@&

Power steering ail control solenoid valve
pressure switch tACV-AAC valve EVAP canister purge EGR temperature sensor

Engine coolant volume contral valve N EM

temperature sensor . Throttle position sensor &

MAPI'B.ARO switch throttle position switch
. solencid vaive
IACV-air . s
regulator Absolute pressure EGRC-solenoid EGR valve LG

sensor valve

IACV-FICD

solenoid valve EGRC-BFT valve EC

Intake afr
temperature sensor

Relay box EVAP service port

PCV valve .
Crankshaft position Resistor Mass air flow sensor

sensor (OBDY) |

fnjector EVAP canistor purge control valve EL

Fuel pressure regulator

Front healed oxygen sensor Ignition coil, power trangistor &
camshaft posilion sensor built (o3
into distributor

SEF332wW

EC-13 199



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location (Cont'd)

/ /
/
/

A = -
|ACV-FICD sc¢lenoid valve

. Y
I__,_ 4 . e e
UG 4 , Ew{;‘;
IAEV—air regulator \\\LR\\_\%
'i\ §
N
i

Fuel pressure
regulator

Engine coolart -
-temperature sensor Z===t_ .

/@F “’/ (

camshaft position sensor ~ __‘& \
—._EGR vaive
\ B '
Tz ~ 3
-" t
Front heated » - , g l i ’ f
L} = U
oxygen sensor ! 24
EGR tempsrature sensor
b=y
‘”\ y / f‘/"
Ly
g fh o
b8

2

yCrankshaft position
sensor (OBD)
W S

SEF333wW
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Controf Component Parts Location (Cont'd)

\
\\ @l
o MAPEAF]O itch Al
Swilc
T solenoid valve
o
N e
Glove box L@

ECM harness
connector

Fuel pump
harness connector

8U

€]
0 ]l-"
3
Fuel tank = X
gauge unit
harness connector
Under rear seat cushion

ST

RS

Catalyst
™ insulator

SEF334wW |

EC-15 201
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Controf Component Parts Location (Cont'd)

Camshafl position sensor, power transisior
and ignition coil {built into distributar)
Terrninal for camshaft position sensor

; and pgwer transistor
Gis

Power transistor

senser

Metal tip of ignition coil tower
(Terminal of secondary coit circuit}

NOTE: Power transistor, camshaft position sensor,
and ignition coil have to be replaced as a
distributor assembiy.

SEF270V

Terminal for ignition coil

EC-16



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location (Cont'd)

NOTE:

©

4

E

RS
BT
HA
§C

EL

EC-17 203
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram

Circuit Diagram

NCECOGID
FUSE
DATA LINK DATA LINK
CONNECTOR CONNECTCR
FOR CONSULT FOR GST
FUSIBLE IGNITION SWITCH T
LINK  [oFFJacC J[ONISTART,
Q19 O =
&TO] ] FUSE - 58
O O -+ 64
Gl | 65
G FUSE &6
o] 20
FUSE INJECTCR
ip— No .1 102
No.? 107
No. 3 104
— No.4 109
FUSE
ERONT HEATED 115
OXYGEN SENSOR “—-‘—::1 46
REAR HEATED | 110
FUEL PUMP OXYGEN SENSDR |-gm——— =y 52
Fuse  RELAY L p &
e B
Hwﬁ T
FUEL PUMP =
[ACV-AIR =
REGULATOR
FUSIBLE
LINK FUSE
70
Eou [—113
5 RELAY ECM
e 4
e o 56
= RESISTOR
BATTERY Fvn] ESS=SS=SEECSoEESEasnao =0 2
DISTRIBUTOR 1
POWER 106
TRANS [STOR D 112
A
i
5
3
EVAP CANISTER 3 16
IGNITION ~ CONDENSER | | PURGE VOLUME | (M) 6
coIL = CONTROL VALVE |13
B 17
CAMSHAFT| FH—rmT——(/————————————————— —— ——
POSITION L ~ :;
N e e e e e e e ¥
SENSOR » T oy
MASS A[R—————————— &1
I I II FLOW A A 47
SPARK PLUG SENSOR lL_________L{ 48
KNOCK | o
SENSOR [ T - ——— = —— % >4
1 10
19
POWER 118
STEERING OIL  [= 25
PRESSURE s
SWITCH _
I
FUEL TANK ‘
CraNE FOEL  cw &3
TEMPERATURE L
SENSGR} -
@ Next
i > page

EC-18
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram (Cont'd)

(CAD : With A/T

(W) : With M/T

: With auto A/C
(MA) : With manual A/C

BATTERY

IGNITION SWITCH
ON or START

1ACY-AAC VALVE
101 CTTIII
5§E$E50LEN01D
o3 Fr
gAE/EAFIIO sWITCH &gﬁgé“”‘““
OLENOID VALVE FUSE
&9 E_‘ MALFUNCTION JGNITION SWITCH
EVAP CANISTER SPEEDOMETER C INDICATOR o~ oN
PURGE CONTROL I LAMP
105 SOLENQID VALVE @_
EVAP CANISTER
108 VENT CONTROL VALVE E‘“" L T
VACUUM CUT VALVE ‘;S‘gég'—s
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Vacuum Hose Drawing

H 2 NCECO012
Refer to “System Diagram” on EC-20 for vacuum control system. @
ol
. EVAF canister purge vclume
Vehicle front control valve Muﬁ—‘&
Intake manifold coilector Elnﬂ]

Fuel pressure
regulalor

Absulute pressdre

sensor FE

E /% ——_ EVAP canister purge GL
. )
U i)-,- o X control solenoid valve

ey One-way valve
> {colored side shouid M
I
/ face the vacuum}

4 i y
A ] s !:/4' \ MAP/BARO switch
y <L, :
el I 4 \, ;‘ 2 solenald vaive AT
4 Intake manifc!d surppoit
) EGRC- A3
solenoid valve ‘
EGR valve VIEW A

Sl

S
Rt
To EVAP o) e g
service port To EVAP
canister EE

Throttle body

To air duct

Fuel hose

EVAP conister

purge control valve
Absolute pressure &7

sensor EVAP canister purge

velume control valve
VIEW A / VIEW B P&@
N
. ’\ -
A

=" Three-way
connecior

[s] &y
5 m vIEW B €
\E‘JAP canister purge EL

control solenoid valve
MAP/BARC switch

solenoid valve HX

EGRC-solenoid
valve

NOTE: Do not use soapy waler or any type of solvent while installing vacuum hoses or purge hoses. |
SEF335W
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

System Chart

NCECGOT3

Input (Sensor)

ECM Function

Output (Actuator)

Camshaft position sensor

Mass air flow sensor

Engine coolant temperature sensor
Front heated oxygen sensor
Ignition switch

Throttle position senser

PNP switch

Air conditioner switch

Knock sensor

EGR temperature sensor
Crankshaft pgsition sensor (OB)*1
EVAP control system pressure sensor™
Tank fuel temperature sensor*1
Battery voltage

Power steering il pressure switch
Vehicle speed sensor

Intake air temperature senscr
Absolute pressure sensor

Rear heated oxygen sensor'3

TCM (Transmission centrol module)*2
Closed throttle position switch*4
Ambient air temperature switch

Fuel injection & mixture ratio control

Injectors

Distributor ignition system

Power transistor

Idle air control system

IACV-AAC valve and IACV-FICD
solenoid valve

IACV-air regulator control

IACV-air regulator

Fuel pump control

Fuel pump relay

Front heated oxygen'sensor maonitor & on
board diagnostic system

Malfunction indicator lamp
(On the instrument panel)

EGR control

EGRC-solenoid valve

Front and rear heated oxygen sensor
heater control

Heated cxygen sensor heater

EVAP canister purge flow control

e EVAP canister purge volume
control valve

e EVAP canister purge contiol
sclenoid valve

Cocling fan control

Coaling fan relay

Air conditioning cut control

Air conditioner relay

ON BOARD DIAGNOSIS for EVAP system

¢ EVAP canister vent control
valve

s Vacuum cut vaive bypass valve

» MAP/BARO switch solenoid
valve

1.
2
*3;
*4;

These sensors are not used to contrcl the engine system. They are used only for the on board diagnosis.

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

Under normal conditions, this sensor is not for engine control operation.
This switch will operate in piace of the throttle position sensor to control EVAP parts if the sensor malfunctions.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Muitiport Fuel Injection (MFI) System
Multiport Fuel Injection (MFI) System

DESCRIPTION W
Input/Output Signal Chart NeECoorasos
Sensor Input Signal to ECM ECI‘;/iIOerImc- Actuator B4
Camshaft position sensor Engine speed and piston position B
g
Mass air flow sensar Amount of intake air
Engine coolant temperature sensor Engine coolant temperature L@
Frant heated oxygen sensor Density of oxygen in exhaust gas
. Throttle position
Throttle position sensor Throttle valve idle position
PNP switch Gear position -
Fuel injec- BE
Vehicle speed sensor Vehicle speed tion & mix- Injector
ture ratio
Ignition switch Start signal control @L
Air conditioner switch Air conditioner operation
Knock sensor Engine knocking condition T
i1
Electrical load Electrical load signal _
Battery Battery voitage AT !
Power steering oil pressure switch Power steering operation
Rear heated oxygen senscr” Density of oxygen in exhaust gas AX

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

Basic Multiport Fuel Injection System vecoomasee SU
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 B[R
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 I ST
In addition, the amount of fuel injected is compensated to improve engine performance under various oper-
ating conditions as listed below. BS
<Fuel increase>
During warm-up
BT

When starting the engine ‘
During acceleration ‘
Hot-engine operation Ha
When selector lever is changed from “N” to “D” (A/T models only)

High-load, high-speed operation

<Fuel decrease> 5 ‘

e During deceleration

e During high engine speed operation EL
e During high vehicle speed operation (M/T models)
o

Extremely high engine coolant temperature
D)
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System (Cont'd) 7
Mixture Ratio Feedback Control (Closed loop control) R

CLOSED LOOP CONTROL

Eou injeciation pulse @_

Feedback Fuel

s injection
Front heated Combusticn Engine
oxygen sensor °

SEF336W

The mixture ratio feedback system provides the best air-fuel mixture ratio for driveability and emission con-
trol. The three way catalyst can then better reduce CO, HC and NOx emissions. This system uses a front
heated oxygen sensor in the exhaust manifold to monitor if the engine operation is rich or lean. The ECM
adjusts the injection pulse width according to the sensor voltage signal. For more information about the front
heated oxygen sensor, refer to EC-161. This maintains the mixture ratio within the range of stoichiometric (ideal
air-fuel mixture).

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

Rear heated oxygen sensor is located downstream of the three way catalyst. Even if the switching character-
istics of the front heated oxygen sensor shift, the air-fuel ratio is controlled to stoichiometric by the signal from

the rear heated oxygen sensor.

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

e Deceleration and acceleration

o High-load, high-speed operation

e Malfunction of front heated oxygen sensor or its circuit

e Insufficient activation of front heated oxygen sensor at low engine coolant temperature

¢ High engine coolant temperature

e During warm-up

o When starting the engine

Mixture Ratio Self-learning Control S
The mixture ratio feedback control system monitors the mixture ratio signal transmitted from the front heated
oxygen sensor. This feedback signal is then sent to the ECM. The ECM controls the basic mixture ratio as
close to the theoretical mixture ratio as possible. However, the basic mixture ratio is not necessarily contrqlle_d
as originally designed. Both manufacturing differences (i.e., mass air flow sensor hot film) and characteristic
changes during operation (i.e., injector clogging) directly affect mixture ratio.

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

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

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

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

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

Fuel Injection Timing | NcEcootas0r

= Sequential multiport fuel injection system « Simultaneous multiport fuel injection system
Injection pulse
T M 1Tl
No. 1 cylinder No. 1 cylinder
No. 2 cylinder ' _I— No. 2 cylinder J—-[ I—-l ,_-I—
No. 3 cylinder No. 3 cylinder I_l [—l J__-I—
No. 4 cylinder No. 4 gylinder |_| ’_I _—l__.
|4——1 engine cycle ——>[ |4~4_1 engine cycle ———»| SEF337W
Two types of systems are used. _
Sequential Multiport Fuel Injection System N

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

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

Fuel Shut-off NCECOC14508
Fuel to each cylinder is cut off during deceleration or operation of the engine at excessively high speeds.

Distributor Ignition (DI} System

DESCRIPTION ceoan
Input/Output Signal Chart .
Sensor Input Signal to ECM Ecrz?ot:nc- Actuator
Camshalft position sensor Engine speed and piston position
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature

Throttle position

Throttte position sensor Throttle valve idle posilion

Vehicle speed sensor Vehicle speed :gglgggttrg] Power transistor
Ignition switch Start signal

Knock sensor Engine knocking

PNP switch Gear position

Battery Battery voltage

EC-25
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Distributor Ignition (D) System (Cont'd)
System Description

NCECODT5502

Tp
{msed)

1.75

A
£
5 1.50
2
8125
=]
Q
= 1.00
2
& 075
£
500 1,000 1400 1,800 2300 ~
Engine speed (rpm) SEF742M

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

e Atidle

e At low battery voltage
o During acceleration

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

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

Air Conditioning Cut Control

DESCRIPTION
. NCECCOE
Input/Output Signal Chart U
Sensor Input Signal to ECM ECf;Ji‘Iofr:mc- Actuator
Air conditioner switch Air conditioner “ON” signal
PNP switch Neutral position
Throttle position sensor Throttle valve opening angle Air condi-
tioner cut | Air conditioner relay
Camshaft position sensor Engine speed control
Engine coolant temperature sensor Engine cooiant temperature
Ignition switch Start signal

System Description

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

e When the accelerator pedal is fully depressed.

When cranking the engine.

At high engine speeds.

When the engine coolant temperature becomes excessively high.

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

NCECOO18507
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

speed) al
DESCRIPTION
; MNCECOO1F
Input/Output Signal Chart _ JUR—
A
Sensar Input Signal to ECM ECI‘;;IOI‘:nc- Actuator
Vehicle speed sensor Vehicle speed E
PNP switch MNeutral position
()
il
Throttle position sensor Throttle position Fuel cut Injectors G
control
Engine coolant temperature sensor Engine coofant temperature
Camshaft position sensor Engine speed

if the engine speed is above 3,950 rpm with no load, (for example, in Neutral and engine speed over 4,000 EE
rpm) fuel will be cut off after some time. The exact time when the fuel is cut off varies based on engine speed.
Fuel cut will operate until the engine speed reaches 1,150 rpm, then fuel cut is cancelled. \

NOTE: cL
This function is different from deceleration control listed under “Multiport Fuel Injection (MFI) System”, {

EC-23,

Evaporative Emission System |

DESCRIPTION . '
NCECOO18 AT

Intake maniiold
J Throttle body
. AX
Purge line
Vacuum cut valve bypass valve S@ l
AN = <]
Vacuum cut valve = I
BR |
A EVAP canister purge control
solenoid valve
— L )
EVAF canister purge EVAP canister purge control valve ST |
volume control valve
Water separator
&
) Relief of .;1 E}S
vacuum & @ © Air
Sealing gas cap with || EVAP 4 Fuel vapar
pressure relief valve canister T
and vacuum relief -
Fuel tank valve EVAP c:amslter|
vent control valve SEF33aw
_ HA
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. 8C

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 EL
engine is operating.

EVAP canister purge volume control valve is controlied by ECM. When the engine operates, the flow rate of
vapor controlled by EVAP canister purge volume control valve is proportionally regulated as the air flow 1o
increases.

EVAP canister purge control valve also shuts off the vapor purge line during decelerating and idling. ‘
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

SEFZ10U

(0.54-1.2
46.9 - 104)

Fuel filler

Fuel filler cap adapter

8.4 -
(0.86 - 1 10,
74.6 - 35.5)
: Nem (kg-m, in-lb) AECT78A
Vaive B
Fuef tank side
SEF427N
Vacuum/Prassure gauge
Vacuum/

Pressure
pump

SEF8435

INSPECTION ' .
EVAP Canister
NCECH019501
Check EVAP canister as follows:
1. Pinch the fresh air hose.
2. Blow air into port A and check that air flows freely through port
B.

Tightening Torque NGECo018502

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

Fuel Tank Vacuum Relief Valve (Built into fuel filler cap)
1. Wipe clean valve housing.
2. Check valve opening pressure and vacuum.

Pressure:
16.0 - 20.0 kPa (0.163 - 0.204 kg/cm?, 2.32 - 2.90 psi)
Vacuum:
-6.0 to -3.5 kPa (-0.061 to -0.036 kg/cm?, -0.87 to
-0.51 psi)

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

CAUTION:
Use only a genuine NISSAN fuel filler cap as a replacement. If

an incorrect fuel filler cap is used, the MIL may come on.

Evaporative Emission (EVAP) Canister Purge Control
Valve

NCECOD19504
Refer to EC-420.

Vacuum Cut Valve and Vacuum Cut Valve Bypass Valve
Refer to EC-407.

Evaporative Emission (EVAP) Canister Purge Volume
Control Valve I
Refer to EC-380.

EC-28



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

Evaporative Emission (EVAP) Canister Purge Control
Solenoid Valve

NCECOD19507 @ﬂ
Refer to EC-420. A

Tank Fuel Temperature Sensor
NCEC0a15508 2
Refer to EC-241. (A

=]

=
()]

EVAFP service port adapter EVAP Service Port NCEC0D19508 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.

FlE

EVAP
sefvice @L

port

T

Pressure pump

SEF482UC

AT

EC-29 215



216

ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

B EVAP SYSTEM CLOSE I
APPLY PRESSURE TC 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

SEF658U

Leak deteclor

: Vacuum cut valve
bypass valve harngss
EVAP canister connector

Battery

SEF305W,

How to Detect Fuel Vapor Leakage

CAUTION:

¢ Never use compressed air or a high pressure pump.

¢ Do not start engine.

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

NOTE:

improper instaliation of adapter to the service port may cause

a leak.

{#) With CONSULT

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

2) Also attach the pressure pump and hose.

3} Turn ignition switch-“ON".

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

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

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

7) Remove the EVAP service port adapter and hose with pres-
sure pump.

8) Locate the leak using a leak detector. Refer to “Evaporative
Emission Line Drawing”, EC-31.

® Without CONSULT

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

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

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

4) Remove the EVAP service port adapter and hose with pres-
sure pump.

5) Locate the leak using a leak detector. Refer to “EVAPORATIVE
EMISSION LINE DRAWING”, EC-31.

NCECOO 19510
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System {Cont'd)

EVAPORATIVE EMISSION LINE DRAWING —

Vehicle front (.\

y Intake manifold cobiector  [A

/ EM
Q

& LG

- SEANNE
%\{@ﬁ E:’:;Z e E

(\

coniral valve

Gl

A48 i
L) (2 )-.Q \ﬁﬁ}/ o
~ o SR 4
Jem A [L_ L i

/ST N
2%

&2 J,
& ‘ sU
\ BR
\-
Q 0 * A {Next page) :@)T
. @‘“‘ |
111 !
N
RS
EVAP canister purge BT |
contral valve '
NOTE: Da net use soapy water or any type of solvent while installing vacuum hoses or purge hoses.
HA
EL
o |

SEF339W
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ENGINE AND EMISSION BASIC CONTROL SYSTEM

Evaporative Emission System (Cont'd}

DESCRIPTION

NOTE:

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

Refer to
previous
page

\

* ! EVAP vapor purge line
A
(Previous

page}

NV

EVAP canister vent control valve

G EVAP canister
A

/

&
\\bypass valve
/EVAP control system

pressurg sensor

EC-32
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Q:’ Vocuum cut valva
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——

Water separator
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fositive Crankcase Ventilation

Positive Crankcase Ventilation
DESCRIPTION —

PCV valve—

PCV valve operation

Qil separator Engine not running N
or backfiring Cruising
P F AR
o » [@E
Baffle plate
Frosh ai ldling or Acceleration or
rosh alt decelerating high load

Blow-by gas

R R

Blow-by gas during
high-load operation

(=

AEC923

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

manifold.
During partial throtlie 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 smail amount of ventilating air.

The ventilating air is then drawn from the air duct into the crankcase. In this process the air passes through
the hose connecting 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 wiil go through the hose connection to the intake collector under ail conditions.

INSPECTION NCECo0z

PCV (Positive Crankcase Ventilation) Valve .

With engine running at idle, remove PCV valve from breather sepa-
rator. A propetly working valve makes a hissing noise as air passes
through it. A strong vacuum should be felt immediately when a fin-
ger is placed over the valve inlet.

SEC137A

Ventilation Hose
. NCECOQZ3502
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-33
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Fuel Pressure Release

BASIC SERVICE PROCEDURE

i/
g e e o AN
B Datg link connector
for CONSULT

AECGE78

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

W FUEL PRES RELEASEN []

ly
l START ]
SEF823K
Fuel pump fus\e
\ \ AECE80

7 /Fuel pressure gauge

7

A
SEF300W,

Fuel Pressure Release
NCECO024

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

H WITH CONSULT

1. Start engine.

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

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

4. Turn ignition switch OFF.

NCEC0024501

NCECO024502

® WITHOUT CONSULT

1. Remove fuse for fuel pump.

2. Start engine.

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

4. Turn ignition switch OFF and reconnect fuel pump fuse.

Fuel Pressure Check oo
e When reconnecting fuef line, always use new clamps.
e Make sure that clamp screw does not contact adjacent
parts.
e Use a torque driver to tighten clamps.
Use Pressure Gauge to check fuel pressure.
e Do not perform fuel pressure check with system operat-
ing. Fuel pressure gauge may indicate false readings.
1. Release fuei pressure to zero.
2. Disc)onnect fuel hose between fuel filter and fuel tube (engine
side).
Install pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge.
At idle speed:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)

if results are unsatisfactory, perform Fuel Pressure Regulator
Check, EC-35.

EC-34
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BASIC SERVICE PROCEDURE

Fuel Pressure Regulator Check

Fuel Pressure Regulator Check —

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

2. Plug intake manifold with a rubber cap.

3. Connect variable vacuum source to fuel pressure regulator. MA

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

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

Fuel pressure

SEF7188 LC

Injector

Release fuel pressure to zero. |
Remove intake manifold collector. Refer to EM section (“CYL-

INDER HEAD"). FE
Disconnect vacuum hose from pressure regulator.

Disconnect fuel hoses from fuel tube assembly. CL
Disconnect injector harness connectors.
Remove injectors with fuel tube assembly.

AT

Push injector tail piece.
Do not pull on the connector. AT
AKX
SU
BR

SEF815N
7. Instali injectors.

J 29 38 Nem e Clean exterior of injector tail piece. ST

{0.30 - 0.39 kg-m,

Insulator ——_ 1 __L ! 26.0 - 33.9 in-Ib) ¢ Use new O-rings.
( ! Locate plate BS
l % ! onh this side.
T

O-ring $39

Fuel tube
assembly

Insulator o
GHEY

SEF245QD,

8. Install injectors with fuel tube assembly to intake manifold. 5C
. Install fuel hoses to fuel tube assembly.

10. Tighten fuel tube bolts to 9.32 t0 10.8 N-m (0.95to 1.10 kg-m,
6.9 to 8.0 ft-b) as shown in the figure. Then tighten the bolts E
to 20.6 to 26.5 N-m (2.10 to 2.70 kg-m, 15 to 20 ft-ib).

Lubricate fuel hoses with a smear of siticone oil. B !

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

- Y CAUTION:
}%LJ—YM ' /5 After properly connecting fuel hose to injector and fuel tube
4 % assembly, check connection for fuel leakage.

Y g

Tighten in numerical orger. ~
SEF642T
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BASIC SERVICE PROCEDURE

Idie Speed/ignition Timing/idie Mixture Ratio Adjustment

Idle Speed/ignition Timing/ldie Mixture Ratio

Adiustment NCEC0028
P R E PA RATION NCECD028501
e Make sure that the following parts are in good order.
a) Battery
b) Ignition system
¢) Engine oil and coolant levels
d) Fuses
e) ECM harness connector
f) Vacuum hoses
g} Air intake system
(Oil filler cap, oil level gauge, etc.)
h) Fuel pressure
i) Engine compression
iy EGR valve operation
k) Throttle valve
) EVAP system
e On models equipped with air conditioner, checks should be carried out while the air conditioner is
“OFF”. '
e On models equipped with automatic transaxle, when checking idle speed, ignition timing and mix-
ture ratio, checks should be carried out while shift lever is in “P” or “N” position.
e When measuring “CO” percentage, insert probe more than 40 cm {15.7 in} into tail pipe.
e Turn off headlamps, heater blower, rear window defogger.
e Keep front wheels pointed straight ahead.
¢ Make the check after the cooling fan has stopped.

EC-36



BASIC SERVICE PROCEDURE

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

Overall Inspection Sequence NoEC0a2850101

| INSPECTION | &l
L4
i\
Pertform diagnostic test mode i NG — MA
(Self-diagnostic results). ! [ Repair or replace.
OK
i
¥
| Check & adjust ignition timing. {4
oK LG
¥
| Check & adjust idle speed. J—&—DLCheck IACV-AAC valve. i
"
4
r r
Check front heated oxygen sensor | NG | Check front heated oxygen sensor | NG . @]L
function. - *| Larness. —bL Repair or replace harness. _,—b
OK 0K
y MT
Check CO%. oK Replace front heated oxygen
7| sensor.
NG AT
¥ h 4 A
Check emission control parts and | NG| Check front heated oxygen OK
v repair or replace if necessary. - sensor function.
INSPEGTION END sU
BT
SEFs41VB
FIA
8§G
DX
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BASIC SERVICE PROCEDURE

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

INSPECTION PROCEDURE
=NCECO028502
1 INSPECTION START 2 CHECK IGNITION TIMING
1. Visually check the following: @ With CONSULT
= Air cleaner clogging 1. Run engina at about 2,000 rpm for about 2 minutes under
+ Hoses and duct for leaks no-load.
« EGR valve operation 2. Rev engine two or three times under no-load, then run
e Electrical connectors engine at idle speed for about 1 minute.

e Gasket (intake manifold, cylinder head, exhaust system)
« Throtile valve and throitle position sensor operation
2. Start engine and warm it up uniil engine coolant tempera-
ture indicator points to the middle of gauge.
Ensure engine speed stays below 1,000 rpm.

Temp =&

.k_)'
520 27)0 <1000 rfmin \ SEFa78U

3. Select “IGNITION TIMING ADY” in WORK SUPPORT mode.
4. Touch “START".

W IGN TIMING ADJ B [}
s ) ’ SEF976U IGNITION TIMING FEEDBACK
3. Open engine hood and run engine at about 2,000 rpm for CONTROL WILL BE KFLD BY
about 2 minutes under no-load. TOUCHING START.
4. Perform the Diagnostic Test Mode 1l (Self-diagnostic AFTER DOING SO, ADJUST
results). Refer to £C-57. IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
‘ THE CAMSHAFT POSITION
\ / SENSOR.

SERVICE L BA
SEF546N
== E N GI N E B 5. Rev engine {2,000 to 3,000 rpm) two or three times under
ne-load, then run engine at idle speed.

SOO N 6. Check ignition timing with a timing light.
/ -3 10° 113;50

\ 0o - 20°
' -5° BTDC
SEF217U R
OK or NG = White painting
OK > e GO TO 2. (With CONSLULT)
o GO TO 3. (Without CONSULT)
NG » 1. Repair or replage components as

necessary.
. GO TO 2. (With CONSULT)
. GO TQ 3. (Without CONSULT)

[\

AECE04

]

M/T: 15°12° BTDC
AfT: 15°+2° BTDC (in “P” or “N” position)

OK or NG
OK > GO TO 5.
NG > GO TO 4.

224 EC-38



BASIC SERVICE PROCEDURE

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

3 CHECK IGNITION TIMING

4 ADJUST IGNITION TIMING

&) without CONSULT

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

2. Rev engine two or three times under no-load, then run
engine at idie speed for about 1 minute.

x 1000 r/min SEFO78U
3. Turn off engine and discennect throttle position sensor har-
ness connector.

4. Start engine and rev it {2,000 to 3,000 rpm) two or three
times under no-load, then run enging at idle speed.
5. Check ignition timing with a timing light.

o130
5 10 1|31.5° 200

BTDC

AECBO4
M/T: 15°+2° BTDC
A/T: 15°£2° BTDC {in “P” or “N” position)

With CONSULT
1. Adjust igniticn timing to the specified value by turning dis-
tributor after ioosening bolts which secure distiibutor.

Without CONSULT

1. Adjus! ignition timing to the specified value by turmning dis-
tributor after loosening bolts which secure distributor.

2, Tum off engine and connect throftle position sensor harness
connector to throttle position sensor.

Throttle body

7

Throttle position
sensor harness

d (3' -connector S
INIGI

9%
throttie position =

gonnector

e SEFPETW
Mcdels with » GOTO 2.
CONSULT
Models with- » GO TO 3.
out CONSULT

5 CHECK BASE IDLE SPEED

{B) With CONSUET
1. Read idle speed in “IGN TIMING ADJ” in “WORK SUP-
PORT" mode.

B IGN TIMING ADJ i D
-——— CONDITICN SETTING —~-—

N Feebeack HOLD

F======= MONITOR =======9
CMPS » RPM (REF) 762 rpm
IGN TIMING 15BTDC
CLSD THL POS ON

SEF773W

M/T: 750+50 rpm
AST: 750£50 rpm (in “P” or “N” position)

OK or NG
OK > GO TO 5.
NG [ GO TO 4.

Without CONSULT
1. Check idle speed.
M/T: 75050 rpm
A/T: 750150 rpm (in “P” or “N’* position)

OK or NG
OK (With > GO TO 7.
CONSULT)
OK (Without > GO TO 8.
CONSULT)
NG » GO TO 6.

EC-39
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratic Adjusfment (Cont'd)

6 ADJUST BASE IDLE SPEED

8 CHECK TARGET IDLE SPEED

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

%Idla speed
—

- adjusting screw

SEF053P
M/T: 750+50 rpm
A/T: 750£50 rpm (in “P” or “N” position}

Mcodels with » GO TO7.
CONSULT

Madels with- > GO TO 8.
out CONSULT

(&) Without CONSULT
1. Turn off engine and connect throttle position sensor harness
connector.

TE==a.

£/ Intake manifold collector Y

7 \“‘:Throttle position sensor
- harness connecior .
%

-

Closed throttle position
swilch harness connector

~
N )
2. Start engine.

3. Rev engine (2,000 to 3,000 rpm) two or three times under
no-load, then run engine at idle speed.
4. Check target idle speed.
M/T: 800+£50 rpm
AJT: 800450 rpm (in “P” or “N” position)

SEF273V

OK or NG
OK p |GoTO 0.
NG » [GOoTOOY

7 CHECK TARGET IDLE SPEED

(@) With CONSULT
1. Touch “BACK” on CONSULT.

a

o] )] 4]0
LIGHT | LIGHT
MODE ON OFF T l ENTER
SEF774W

2. Rev engine {2,000 to 3,000 rpm) two or three times under
ne-load, then run engine at idle speed.

3. Read idle speed in “"DATA MONITOR" mode with CON-
SULT.

# MONITOR w NO FAIL []

CMPS-RPM (REF)  812rpm

RECORD |

SEF550N
M/T: BOOL50 rpm
AfT: 80050 rpm (in “P” or “N” position)

OK or NG

9 DETECT MALFUNCTIONING PART

Check the following.

1. Check IACV-AAC valve and replace if necessary. Refer to
EC-315.

2. Chack IACV-AAC valve harness and repair if necessary.
Refer to EC-315.

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

» [GOTO 10

OK > GO TO 10.

NG » GO TO 9.

EC-40




BASIC SERVICE PROCEDURE

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

CHECK FRONT HEATED OXYGEN SENSOR
SIGNAL

10

CHECK FRONT HEATED OXYGEN SENSOR
HARNESS

11

(B) With CONSULT

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

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

3. Maintain engine at 2,000 rpm under no-load (engine is
warmed up 1o normal operating temperature) and check
that the monitor fluctuates between “LEAN” and “RICH”
more than five fimes during 10 seconds.

% no FAL [
2000rmpm
RICH

Y MONITOR

CMPS*RPM (REF)
FR 02 MNTR

| RECORD

1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH — LEAN — RICH

SEF054P

() Without CONSULT
1. Set "Front heated oxygen sensor monitor” in the Diagnostic
Test Mode Il. (See page EC-56.)

SEF987K
2. Run engine af about 2,000 rpm for about 2 minutes under
no-load (engine s warmed up to normal operating tempera-
ture).
3. Maintain engine at 2,000 rpm under no-load and check that
MIL goes cn more than five times during 10 seconds.

N ‘ 7
SERVICE

— ENGINE —
SOON

1. Tumn off engine and disconnect battery ground cable.

2. Disconnect ECM hainess connector.

3. Disconnect front heated axygen sensor harness connector.

4. Then connect hamess connector terminal for front heated
oxygen sensor to ground with a jumper wire.

Frent heated oxygen sensor
harness connector

€

. MEFO031DA
5. Check for continuity between terminal 46 of ECM hamess
connectar and bady ground.

Ecr_ (0] CDNNEGTDJI

DISCONMECT

F'J@

SEFO56F
Continuity exists...OK
Continuity does not exist...NG
OK or NG
OK | 3 1. Connect ECM harness connector to
ECM.,
2. GO TO 13.
NG » 1. Repair or replace harness.
2. GOTO 12,

! SEF217U
OK or NG
oK B |INSPECTION END
NG B GO TO 1.

EC-41
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BASIC SERVICE PROCEDURE

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

12 PREPARATION FOR IDLE SPEED ADJUST-
ING

13 |PREPARATION FOR “CO” % CHECK

With CONSULT
1 Select IGN TIMING ADJ” in "WORK SUPPORT’ mode.
2. Touch "START".

M IGNTIMING ADJ B[]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DQING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION

SENSOR.
| START
SEF546N
Without CONSULT
1. Stop engine and disconnect throttle position sensor harnass

connector.

2, Start engine,

With CONSULT

1. Connect ECM harness connector to ECM.

2. Connect battery ground cable.

3. Select “ENGINE COQLANT TEMP” in “ACTIVE TEST"
made.

4. Set “COOLANT TEMP” 1o 5°C (41°F) by touching “Qu* and
"Qd” and “UP", “DOWN”,

B ACTIVETEST D
COOLANT TEMP 20°C

— = == MONITOR = ==
CMPS-RPM (REF) Orpm

INJ PULSE 0.7msec
IGN TIMING 5BTDC

N TR ]ED

AECEG81

» ]GOTO 5.

EC-42

Without CONSULT
1. Connect ECM harness connector to ECM.
2. Disconnect engine coolant tamperature sensor hamess
connector.
3. Connect a resistor {4.4 k{}) between terminals of engine
coolant temperature sensor harness connector.

A€

Engine coolant
temperature sensor
harness conneclor

i

R

4.4 ki} resistor

SEF053RA
4. Connect battery ground cable,

» GO TO 14.




BASIC SERVICE PROCEDURE

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

14 CHECK “CO” % 15 CHECK FRONT HEATED OXYGEN SENSOR
1. Start engine and warm it up uniil engine coolant tempera- SIGNAL @ﬂ
ture indicator points to middle of gauge. @ With CONSULT
(Be sure fo start engine afler seiting “COOLANT TEMP” or 1. Replace front heated oxygen sensor.
installing a 4.4 k< resistor.) 2. See “FR 02 MNTR" in “DATA MCNITOR” mode.
3. Maintain engine at 2,000 rpm under no-load {engine is [M.’A
TEMP ._:_E;, warmed up to normal operating temperature.). Check that
the monitor fiuctuates between “LEAN" and “RICH" more
[ ) than five times during 10 seconds. El
L —) 1 cycle: RICH s LEAN — RICH
120 270 2 cycles: RICH — LEAN — RICH — LEAN — RICH
() Without CONSULT LC

1. Replace front heated oxygen sensor.
2. Set “Front heated oxygen sensor monitor” in the Diagnostic

L Test Made 11.
, SEF976U (See page EC-56)
2. Rev engine two or three times under no-icad, then run 3. Maintain engine at 2,000 rpm under no-load. Check that the
engine at idle speed. matfunction indicator lamp goes on and off more than five
times during 10 seconds. FE
OK or NG |
OK » |GOTO 12 G
NG > GO TO 18.
16 DETECT MALFUNCTIONING PART
= 1. Connect front heated oxygen sensor hamess connector to 2
%1000 r/min N SEF978L front heated oxygen sensor. Ar ‘
3. Check “CO"%. 2. Check fuel pressure regulator. Refer to EC-35.
Idle CO: Less than 11% and engine runs smoothly. 3. Check mass air flow sensor and its circuit.
4. &) Without CONSULT Refer to EC-116. AKX
After checking CO%, 4. Check injector and its circuit.
a. Disconnact the resistor from terminals of engine coolant Refer to EC-450.
temperature sensor harness connector. Clean or replace if necessary. @U
b. Connect engine coolant temperature sensor harness con- 5. Check engine coolant temperature sensor and its circuit. .
nector to engine coolant temperature sensor. Refer to EC-140, 156, ‘
6. Check ECM function by substituting another known good I
0K » GO TO 15. {ECM may be the cause of a problem, but this is rarely the
case.
NG p |GOTO 16 ) §r |
> GO TO 12.
RS

e If a vehicle contains a part which is operating outside of design specifications with no MIL
illumination, the part shall not be replaced prior to emission testing unless it is determined that
the part has been tampered with or abused in such a way that the diagnostic system cannot rea- ET
sonably be expected to detect the resulting malfunction.

alla

§C
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

Introduction

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

NCEC0023

Diagnostic Trouble Code (DTC)

Mode 3 of SAE J1579

Freeze Frame data

Mode 2 of SAE J1979

System Readiness Test (SRT) code

Mode 1 of SAE J1979

1st Trip Diagnostic Trouble Cade (1st 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.

X: Applicable —: Not applicable
DTC 1st trip DTC F’eezzt';rame 1"‘;;1‘1’;5‘;?;9 SRT code Test value
ECM*3 X X1 _ - - _
CONSULT X X X X X —
GST X X2 X — X X

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

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

*3: In diagnostic test mode |i (Self-diagnostic resulis)

The malfunction indicator lamp (MIL) on the instrument panel lights up when the same malfunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode. (Refer to EC-91.)

Two Trip Detection Logic —

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

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

X: Applicable  —: Not applicable
MIL DTC 1st trip DTC
ltems 1strip 2nd trip | 1sttrip dis- | 2nd trip | 1sttrip dis- |  2nd trip
Blinking | Lighting up | llghting up | playing | displaying | playing | displaying
Misfire (Possible three way catalyst
d—anrﬁgcl;)Posoo - P0304 (0701, X - - X - X o
0605 - 0608} is being detected
Misfire (Possible three way catalyst
ﬁlrlr;ﬁgc&:)F=0300 - P0304 (0701, - X - X - X o
0805 - 0608) has been detected
(Colgfs}%d loop control — DTC: P1148 . X _ X _ X —
Fail-safe items (Refer to EC-91.) — X — X1 — X —
Except above — — X — X X X

*1: Except “ECM".

EC-44



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Ermission-related Diagnostic Information

Emission-related Diagnostic Information
NCOECGO3T

DTC AND 1ST TRIP DTC I
The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest seff-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not reoccur, the 1st trip
DTC will not be displayed. If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MIL will not light up (two trip detection logic). If the same malfunction is not detected in the 2nd
trip (meeting the required driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same mal-
function is detected in the 2nd trip, both the 1st trip DTC and DTC are stored in the ECM memory and the
MIL lights up. In other words, the DTC is stored in the ECM memory and the MIL lights up when the same
malfunction occurs in two consecutive trips. If a 1st trip DTC is stored and a non-diagnostic operation is per-
formed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For maifunctions that
blink or light up the MIL during the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory.
Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION". Refer to EC-54.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-51. These items are required by legal
regulations to continuousiy monitor the system/component. In addition, the items monitored non-continuously
are also displayed on CONSULT.

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

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow” procedure Step i, refer to page EC-81. Then perform “DTC Confirmation
Procedure” or “Overall Function Check” to try to duplicate the problem. If the malfunction is duplicated, the
item requires repair.

How to read DTC and 1st Trip DTC -
DTC and 1st trip DTC can be read by the foliowing methods.
1) & No Tools
The number of blinks of MIL in the Diagnostic Test Mode Il (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: P034Q, P1320, P0705, P0750, etc.
These DTCs are prescribed by SAE J2012.
(CONSULT also displays the malfunctioning component or system.)
e st trip DTC No. is the same as DTC No.
¢ Output of a DTC indicates a malfunction. However, Mode Il and GST do not indicate whether the
malfunction is still occurring or has occurred in the past and has returned to normal.
CONSULT can identify malfunction status as shown below. Therefore, using CONSULT (if available)
is recommended.
A sample of CONSULT display for DTC is shown below. DTC or 1st trip DTC of a malfunction is displayed in
SELF-DIAGNGSTIC 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 currentiy, the time data will be “0”.
if a 1st trip DTC is stored in the ECM, the time data will be “[11]".

M SELF-DIAGRESULTS D W SELF-DIAG RESULTS N D
FAILURE DETECTED TIME FAILURE DETECTED TIME
DTC I1ACV-AAC VALVE 0 1st trip IACV-AAC VALVE [111
display [Pos0s ] DTC [ PO5S05 1
display
|[ERASE]|| PRINT || FFdatal [ERASE][ PRINT ||FFdata|
SEF180U

EC-45
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information (Cont'd)

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA NCECOR3 150
The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant
temperature, short term fuel trim, fong term fuel trim, engine speed, vehicle speed and absolute pressure
sensor at the moment a malfunction is detected.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data.
The data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT or GST.
The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For details,
see EC-68.

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 ltemns
1 Freeze frame data Misfire - I_I)TC: P0O300 - P0§04 (0701, 0805 - 0608)
Fuel Injection Systemn Function — DTC: PO171 {0115), PO172 (0114}
2 Except the abeve 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 memiory, 1st trip freeze data is no longer stored (because only one freeze frame data or
1st trip freeze frame data can be stored in the ECM). If freeze frame data is stored in the ECM memory and
freeze frame data with the same priority occurs later, the first {original) freeze frame data remains unchanged
in the ECM memory.

Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in “HOW TO ERASE EMISSION-
RELATED DIAGNOSTIC INFORMATION”. Refer to EC-54.

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

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

SRT codes are set after self-diagnosis has been performed one or more times. This occurs regardiess of
whether the diagnosis is in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips.
The following table lists the five SRT items (18 test items) for the ECM used in G20 models.
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SRT items

Self-diagnostic test items

Catalyst monitoring .

Three way catalyst function P0420 (0702)

EVAP system monitoring

EVAP control system (Small leak -— Negative pressure) P0440 (0705)
EVAP control systern {Small leak — Positive pressure) P1440 {0213}
EVAP control system purge flow monitoring P1447 (0111)

Oxygen sensor monitoring

Front heated oxygen sensor (Circuit) P0130 (0303)

Front heated oxygen senscor (Lean shift monitoring) PO131 (0411)
Front heated oxygen sensor (Rich shift monitoring) P0132 (0410)
Front heated oxygen sensor (Response monitoring) P0133 (0409}
Front heated oxygen sensor {High voltage) P0134 (0412)

Rear heated oxygen sensor (Min. voltage monitoring) P0137 (0511)
Rear heated oxygen sensor {Max. vollage monitoring) P0138 {0510)
Rear heated oxygen sensor {Response monitering) P0O139 (0707)
Rear heated oxygen sensor (High voltage) PO140 (0512}

Oxygen sensor heater monitoring

Front heated oxygen sensor heater P0135 (0201)
Rear heated oxygen sensor heater P0141 {0902)

EGR system monitoring .
L]

EGR function (Close) P0400 (0302)
EGRC-BPT valve tunction P0402 (0306)
EGR function (Open) P1402 {0514)

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-54). In addition, after engine control components/system are repaired or if the battery terminals
remain disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.

How to Display SRT Code
1. With CONSULT

NCECDOZ150301

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 as shown below.

W SRTSTATUS B[]
CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM INCMP

| PRINT

SEF2150

2. @ With GST

Selecting Mode 1 with GST (Generic Scan Tool)

How to Set SRT Code

NCECQO3150302

To set all SRT codes, self-diagnosis for the iterns 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 shouid be
performed one or more times to set all SAT codes.

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

Dr
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NCECDO3150303
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Emission-refated Diagnostic Information (Cont'd)

# The time required for each diagnosis varies with road surface conditions, weather, altitude, individual driv-
ing habits, eic.
Zone A refers to the range where the time required, for the diagnosis under normal conditions®, is the
shortest. Zone B refers to the range where the diagnosis can still be performed if the diagnosis is not
completed within zone A.

*: Normal conditions refer to the following:

—  Sealevel

— Flat road

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

— Diagnosis is performed as quickly as possibie 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 staried at the engine coolant temperature of -10 to 35°C (14 to 35°F) (where the voit-

age between the ECM terminals 51 and 50 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 voliage between the ECM terminals 51 and 50 is lower than 1.4V),

@ The engine is started at the tank fuel temperature of warmer than 0°C (32°F) {where the voltage
between the ECM termina! 83 and ground is less than 4.1V}

Pattern 2:

e When steady-staie driving is performed again even after it is interrupted, each diagnosis can be conducted.
In this case, the fime required for diagnosis may be exiended.

Pattern 3:

& The driving pattern outlined in "2 must be repeated at least three times.
On M/T models, shift gears following “suggested upshift speeds” schedule on next page.

Patiern 4:

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

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

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

*1: Depress the accelerator pedai until vehicle spead is 90 km/h (568 MPH), then release the acceleraior 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 patiern.

1) Decelerate vehicle to 0 km/h (0 MPH) and let engine idle.

2) Repeat driving pattern shown below at feast 10 fimes,

& During acceleration, hold the accelerator peda! as steady as possible. (The THROTL POS SEN value
of CONSULT should be between 0.8 to 1.2V.)

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

BO = BE K/ weeereeesercerneanes
{30 - 35 MPH) ‘

d kmih - I : :
©MPH) S10siq08: 208

SEF4145

*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

SUPPCRT” mode with CONSULT.

EC-49
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Emission-related Diagnostic Infermation (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"

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

Suggested transmission gear position for A/T models

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

Suggested upshift speeds for M/T models

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

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

Gear change ACCEL shift point

km/h (MPH)
1st to 2nd 24 (15)
2nd to 3rd 40 (25)
3rd to 4th 65 {40}
4th to 5th 75 (45)

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

Gear change km/h (MPH}
1st to 2nd 25 {15)
2nd to 3rd 40 (25)
3rd to 4th 65 (40}
4th to 5th 75 (45)

Suggested maximum speed in each gear

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

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

Gear km/h (MPH}
1st 55 (35)

2nd 95 (60)

3rd 135 (85)

TEST VALUE AND TEST LIMIT (GST ONLY — NOT APPLICABLE TO CONSULT)
The following is the information specified in Mode 6 of SAE J1979. )
The test value is a parameter used to determine whether a system/circuit diagnostic test is “OK” or “NG” while
being monitored by the ECM during seif-diagnosis. The test limit is a reference value which is specified as the
maximum or minimum value and is compared with the test value being monitored.

Items for which these data (test value and test limit) are displayed are the same as SRT code items (9 test
items}.

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

NCECQG31504
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X: Applicable —: Not applicable
Test value (GST display)
SRT item Self-diagnostic test item Test limit Application
TID CID
01H O1H Max. X
CATALYST Three way catalyst function
02H 81H Min. X
EVAP control system
(Small leak) 05H 03H Max, X
EVAP SYSTEM
EVAPR control systgm purge 06H 83H Min. X
flow monitoring
Q9H 04H Max. X
0AH 84H Min. X
Front heated oxygen sensor 0BH 04H Max. X
OCH 04H Max. X
02 SENSOR 0ODH 04H Max. X
19H 86H Min. X
1AH 86H Min. X
Rear heated oxygen sensor
18H o6H Max. X
1CH 06H Max. X
Front heated oxygen sensor 29H 08H Max. X
heater 2AH 88H Min. X
02 SENSOR HEATER
Rear heated oxygen sensor 2DH 0AH Max. X
heater 2EH 8AH Min. X
31H 8CH Min. X
32H 8CH Min. X
EGR function 33H BCH Min. X
EGR SYSTEM 34H 8CH Min, X
35H oCH Max. X
36H OCH Max. X
EGRC-BPT valve function
37H 8CH Min. X
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS —
X: Applicable —: Not applicable
DTC*4
ltems SRT code e Vlff-lﬁf et ist trip DTG4 | Teference
(CONSULT screen terms) CONSULT ECM* stp page
NO SELF DIAGNOSTIC
FAILURE INDICATED P000O 0505 - — - -
MAF SEN/CIRCUIT PO100 0102 —_ — X EC-118
ABSL PRES SEN/CIRC PC105 0803 — — X EC-125
AlR TEMP SEN/CIRC PO110 0401 — — X EC-134
COOLANT T SEN/CIRC PO115 0103 - — X EC-140
THRTL POS SEN/CIRC PO120 0403 — -— X EC-145

EC-51
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Emission-related Diagnostic Information (Cont'd)

[tems oo Test v.ah,'le/Test . . Reference
(CONSULT screen terms) CONSEJLT ECM*1 SRT code (Gsh'lmc:tnl Tst trip DTC™4 page
GST*2 y)
*COOLAN T SEN/CIRC P0O125 0908 — — X EC-156
FRONT 02 SENSOR P0130 0303 X X xX*3 EC-161
FRONT 02 SENSOR PO131 0411 X X X*3 EC-167
FRONT G2 SENSOR P0132 0410 X X X3 EC-172
FRONT 02 SENSOR PO133 0409 X X X3 EC-177
FRONT O2 SENSOR PQ0134 0412 X X X3 EC-184
FR 02 SEN HEATER PO135 0901 X X X3 EC-190
REAR ©2 SENSCR P0137 0511 X X X3 EC-185
REAR Q2 SENSOR P0O138 0510 X X X3 EC-203
REAR 02 SENSCOR P0O139 0707 X X X3 EC-210
REAR O2 SENSOR PO140 0512 X X X3 EC-218
AR O2 SEN HEATER PO141 0902 X X X3 EC-224
FUEL SYS DIAG-LEAN PO171 0115 — — X EC-229
FUEL 8YS DIAG-RICH PO172 0114 — — X EC-235
FUEL TEMP SEN/CIRC POt80O 0402 — — X EC-241
MULTI CYL MISFIRE PO300 07N — — X EC-245
CYL 1 MISFIRE P0O301 0608 — — X EC-245
CYL 2 MISFIRE PO302 0607 — — X EC-245
CYL 3 MISFIRE P0303 0606 — — X EC-245
CYL 4 MISFIRE P0304 0605 — — X EC-245
KNCOCK SEN/CIRCUIT PC3z25 0304 — — - EC-250
CPS/CIRCUIT (OBD) P0O335 0802 e — X EC-255
CAM POS SEN/CIRC P0O340 0101 — — X EC-280
EGR SYSTEM P0O400 0302 X X X3 EC-267
EGRC-BPT VALVE P0O402 0306 X X X3 EC-275
TW CATALYST SYSTEM PO420 0702 X X X*3 EC-279
EVAP SMALL LEAK PO440 0705 X X X*3 EC-283
PURG VOLUME CONT/H P0443 1008 — — X EC-2¢e1
VENT CONTROL VALVE P0446 0903 — — X EC-296
EVAPO 5YS PRES SEN PC450 0704 — — X EC-302
VEH SPEED SEN/CIRC POS00 0104 — — X EC-310
IACV/IAAC VLV/CIRC PC505 0205 — — X EC-315
CLOSED TP SW/CIRC P0510 0203 — — X EC-320
AT COMM LINE POB00O — — — — EC-325
ECM POBOS 0301 — — X EC-329
PNP SW/CIRC PO705 1101 — — AT-92
EC-52
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Emission-related Diagnostic ln_formarfon {Cont'd}

ltems bTet Test v_all{e/'!'est , . Reference
(CONSULT screen terms) CONSEJLT ECM*1 SRT code (GS!EIEngnI 1st trip DTC 4 page &l
GST*2 y)

ATF TEMP SEN/CIRC PO710 1208 — — X AT-97 M

VEH SPD SEN/CIR AT PO720 1102 — — X AT-103

ENGINE SPEED SIG PO725 1207 — — X AT-108 EM

A/T 1ST GR FNCTN PO731 1103 — — X AT-112

A/T 2ND GR FNCTN P0O732 1104 — — X AT-118 LG

A/T 3RD GR FNCTN PO733 1105 — — X AT-124

AT 4TH GR FNCTN PO734 1106 — — X AT-130

TCC SOLENOID/CIRC PO740 1204 — — X AT-139

AT TCC SV FNCTN PO744 1107 — — X AT-144 FlE

{/PRESS SOL/CIRC PO745 1205 - — X AT-152

SFT SOL AICIRC PO750 1108 — — X AT-158 GL

SFT SOL B/CIRC P0755 1201 — — X AT-163

MAP/BARO SW SOL/CIR P1105 1302 — — X EC-331 BT

CLOSED LOOP P1148 0307 — — — EC-341

IGN SIGNAL-PRIMARY P1320 0201 — - X EC-343 AT

CPS/CIRC (OBD) COG P1336 0905 — — X EC-350 a1 |
Ve

EGRC SOLENOIDV P1400 1005 — — X EC-355

EGR TEMP SEN/CIRC P1401 0305 — — X EC-360 U

EGR SYSTEM P1402 0514 X X X3 EC-366 '

EVAP SMALL LEAK P1440 0213 X X X*3 EC-372 88

PURG VOLUME CONT/V P1444 0214 — — X EC-380

VENT CONTROL VALVE P1448 0215 — — X EC-386 qr |

EVAP PURG FLOW/MON P1447 0111 X X X*3 EC-390

VENT CONTROL VALVE P1448 0309 — — X EC-397 ES

VC/V BYPASS/V P1490 0801 — — X EC-402

VC CUTAV BYPASSN P1491 0311 — - X EC-407 8T |

PURG CONT/V SV P1492 0807 — — X EC-414 |

PURG CONT/ & S/V P1493 0312 — — X EC-420 A&

A/T DIAG GOMM LINE P1605 0804 — — X EC-428 |

TP SEN/CIRC AT P1705 1208 _ _ X AT-168 §C

P-N POS SW/CIRCUIT P1706 1003 — — X EC-431 |

O/R CLTCH SOL/CIRC P1760 1203 — _— X AT-176 EBL

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

*3: These are not displayed with GST.

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

o |
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HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION NeECoRS 508
@& How to Erase DTC (With CONSULT) NGECO03 150607
NOTE:

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

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

2. Turn CONSULT “ON” and touch “A/T".

3. 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).

>

¢« No o

How to erase DTC (With CONSULT)

1. It the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” ance. Wait at least 5 secends
and then turn it "ON" (engine stopped) again.

|[[m  SELECT sySTEM | [l sececTomemope [ B SELF-DIAG RESULTS I [

] ENGINE ] [seLFDiAG RESULTS ) | FAILURE DETEGTED

| AT [ | DATA MONITOR ] SHIFT SOLENOIDA A

| [ | l:> | DTG WORK SUPPORT | |:>

| | [ TCM PART NUMBER |

| | l | )

| | | | [ErAsE ][ PRINT |[ FFdata |

2. Turn CONSULT “ON", and touch 3. Touch “SELF-DIAG RESULTS'". 4. Touch "ERASE’. (The DTC in the

AT, TCM will be erased.)
Touch Touch r—’
F ‘mncic. o | “Back:
g SELECT sYSTEM [l secectomemooe [ B SELF-DIAG RESULTS Bl []

ENGINE | WORK SUPPORT | FAILURE DETECTED  TIME
AT U | SELF-DIAG RESULTS SFT SOL A/CIRC 0

M

|
!
} |___|'> [ DATA MONITOR =
|
|

|
|
[ AcTive TEST |
|
|

E> [PO750]

| DTC CONFIRMATION

m
[ ECM PART NUMBER [E&EH PHINTJ[ FFdata

. Touch “ENGINE". 6. Touch "SELF-DIAG RESULTS". 7. Touch “ERASE". (The DTC in the
ECM will be erased.)
SAT3824

|
|
l
|
|
|
|
5

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

& How to Erase DTC (With GST) NCECs031 50802

NOTE:
If the diagnostic trouble code is not for A/T related items (see EC-2), skip step 2.

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON" (engine stopped) again.
2. Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE

EC-54
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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). @l
The emission-related diagnostic information can be erased by selecting Mode 4 with GST {(Generic Scan Tool}).

@ How to Erase DTC (No Tools) L
NOTE:

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

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

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

3. Change the diagnostic test mode from Mode |l to Mode | by turning the mode selector on the ECM. (See
EC-57.)

The emission-related diagnostic information can be erased by changing the diagnostic test mode from Diag-

nostic Test Mode |l to Mode | by turning the mode selector on the ECM. (Refer to EC-57.) FE

NOTE; .
e [ the bhattery is disconnected, the emission-related diagnostic information will be lost after approx. L |

b
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. M
e The following data are cleared when the ECM memory is erased.
1) Diagnostic trouble codes
AT

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

4} st trip freeze frame data A i
5) System readiness test (SRT) codes

6) Test values

7} Others sU |

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

Malfunction Indicator Lamp (MIL)
DESCRIPTION ocoms ST

(5]

\ ‘ / RS
SERVICE BT |
— ENGINE —

‘ SEF217U

The MIL is located on the instrument panel. =i \
1. The MIL will light up when the ignition switch is turned ON without the engine running. This is a bulb check.
e If the MIL does not light up, refer to EL section (“WARNING LAMPS") or see EC-475.

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

EC-55 241 |
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Malfunction fndicator Lamp (MIL) {Conf'd)

On Board Diagnostic System Function e oz
The on board diagnostic system has the following four functions.
Diagnrostic Test Mode |
1. BULB CHECK:
This funciion checks the MIL bulb for damage (blown, open circuit, etc.).
If the MIL does not come on, check MIL circuit and ECM test mode selector. (See next page.)

2. MALFUNCTION WARNING:
This is a usua!l driving condition. When a malfunction is detected twice in two consecutive driving cycles
{two trip detection logic), the MIL will light up to inform the driver that a malfunction has been detected.
The following malfunctions will light up or blink the MIL in the 1st trip.

e “Misfire (Possible three way catalyst damage)”

e “Closed loop control”

¢ Fail-safe mode

Diagnostic Test Mode |l

3. SELF-DIAGNOSTIC RESULTS:
This function aliows DTCs and 1st trip DTCs to be read.

4. FRONT HEATED OXYGEN SENSCOR MONITOR:
This function allows the fuel mixture condition (lean or rich), monitored by front heated oxygen sensor, 10
be read.

MIL Flashing without DTC U

If the ECM is in Diagnostic Test Mode I, MIL may flash when engine is running. In this case, check ECM test

mode selector following "HOW TG SWITCH DIAGNOSTIC TEST MODES” on next page.
How to switch the diagnostic test (function) modes, and details of the above functions are described later.

{Refer to EC-57.)

Condition Diagnostic Test Mode | Diagnostic Test Mode |l

Engine stopped
C BULB CHECK SELF-DIAGNOSTIC RESULTS
Ignition switch in “ON" position -

5

Engine running
FRONT HEATED OXYGEN
{p@ MALFUNCTION WARNING SENSOR MONITOR

The following emission-related diagnostic information is cleared when the ECM memory is erased.
1} Diagnostic trouble codas

2) st trip diagnostic trouble codes

3) Freeze frame data

4} 1st trip freeze frame data

) System readiness test (SRT) codes

8) Test values

}y Others
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Maifunction indicator Lamp (MiL) (Cont'd)

How to Switch Diagnostic Test Modes

NCEC0a32502

Check MIL circuit. *1

ﬁﬂ

Repair harness or gonnector.

l

A

@\J Turn ignition switch
“ON" (Do not start

QK
y

engine.)
Yos

Check whether ECM tast
mode selector can he
turned counterclockwise.

No

Repair or replace ECM test mode
selector.

v
Mode | — MALFUNCTION
» INDICATOR LAMP CHECK, *2

NG

& ¢ €

Siart engine.

3

Check MIL circuit. *3

Diagnostic Test Mode |
-~ MALFUNCTION WARNING

NG

h 4

Repair harness or connectors.

OK

L

MIL should come on.
@ NG

Check ECM faii-safe. *4

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

OK

OK

CK

A

I Wait at least 2 seconds,

(Turn diagnostic test mode selector
fully counterciockwise.)

A

DIAGNOSTIC TEST MODE I
— SELF-DIAGNOSTIC RESULTS

(ERASING ECM MEMORY

&> &

Start engine.

Diagnostic Test Mode Il

— FRONT HEATED OXYGEN SENSOR

MONITOR

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

*1: EC-475 *3. EC-475

EC-57

*4: EC-91

¢ Switching the modes is not possible when the engine is running.
& When ignition switch is turned off during diagnosis, power to ECM
will drop after approx. § seconds.
| The diagnosis will automatically return to Diagnostic Test Mode I.
» Turn back diagnaostic test mode selector to the fully
counterclockwise position whenever vehicle is in use.

SEF344W
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Malfunction Indicator Lamp (MiL) (Cont'd)

Diagnostic Test Mode | — Bulb Check —

In this mode, the MIL on the instrument panel shouid stay ON. If it remains OFF, check the MIL bulb. Refer
to EL section ("WARNING LAMPS”) or see EC-475.

Diagnostic Test Mode | — Malfunction Warning U
MiIL 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 [l {(SELF-DIAGNQOSTIC RESULTS).

Diagnostic Test Mode Il — Self-diagnostic Results

In this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MIL.
The DTC and 1st trip 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 DTCs. If only one code is displayed when the
MIL iluminates in diagnostic test mode | (SELF-DIAGNOSTIC RESULTS), it is a DTC; if two or more codes
are displayed, they may be either DTCs or 1st trip DTCs. DTC No. is same as that of 1st trip DTC. These
unidentified codes can be identified by using the CONSULT or GST. A DTC will be used as an example for
how to read a code.

NCECOQIZS05

| Example: DTC No. 0102 and Np. 0403

0.6 D.3 0.6 0.3
-

Lt B i

ON — — — T
S’; OFF : ‘ ] ‘ ‘ 7 (
1 - L —F‘L’ i

»| ]
0.9 0.3 2.1 0.6 0.9 2.1

4

¥
4
k.

Unit: second

DTC No. 0102 DTC No. 0403
SEF238QA

Exampig: DTC No. 1003
0.6 0.3

-

0.6 0.8 03 21

Unit: second

DTC Neo. 1003

SEF 162PB

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 malifunction indicator lamp blinks 10 times for 6 seconds (0.6 sec
x 10 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates the DTC “1003”
and refers to the malfunction of the park/neutral position (PNP) switch.

In this way, all the detected malfunctions are classified by their DTC numbers. The DTC “0505” refers to no
malfunction. (See TROUBLE DIAGNOSIS — INDEX, EC-2.)

How to Erase Diagnostic Test Mode Il (Self-diagnostic results) U
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 I. (Refer to “HOW TO SWITCH DIAGNOSTIC TEST
MODES”.)

e If the batitery is disconnected, the DTC will be lost from the backup memory after approx. 24 hours.

e Be careful not to erase the stored memory before starting trouble diagnoses.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont'd}

Diagnostic Test Mode Il — Front Heated Oxygen Sensor Monitor

NCECD0325068

In this mode, the MIL displays the condition of the fuel mixture (lean or rich) which is monitored by the front

heated oxygen sensor.

Air fual ratio feedback control condition

MIL Fuel mixture condition in the exhaust gas
ON Lean

Closed loop system
OFF Rich

*Remains ON or OFF

Any condition

Open loop system

*: Maintains conditions just before switching to open loap.
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 middie of the gauge.
Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Then make sure that the

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

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

OBD System Operation Chart

NCECOO33

NCECO033501

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

When the same maifunction 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

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 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-DIAGNCSTIC RESULTS”
mede of CONSULT will count the number of times the vehicle is driven.

L 2
stored in the ECM memory.
L ]
EC-44.
[ ]
the counter will reset.
[ ]
[ J

SUMMARY CHART

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

NCEC0033502

ltems

Fuel Injection System Misfire Other

MIL (goes off)

3 (pattern B)

3 (pattern B)

3 (pattern B)

DTC, Freeze Frame Data (no display)

80 (pattern C)

80 (pattern C)

40 (paftern A}

1st Trip DTC (clear)

1 {pattern C), "1

1 {pattern C), *1

1 (pattern B)

1st Trip Freeze Frame Data (clear)

1, 2

"1, "2

1 (pattern B)

For details about patterns “B” and “C” under “Fuel Injection System” and “Mistire”, see EC-61.
For details about patterns “A” and “B” under “Other”, see EC-63.
*1: Clear timing is at the moment OK is detected.

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

EC-59
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart {Cont'd)
RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS FOR

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

This driving pattern
satisties with B but not C.

This driving pattern
satisties with C but not B.

Dstection NG

This driving pattern satisfies with B and C patterns.
NG

lights up.

<walieg Bumugs> <Bleg swerig 2zodud (duy 1s1) ¥ DLg (di 1s1)>

SEF3925

1st trip DTC will be cleared when
vehicle is driven once (pattermn C)

without the same malfunction after

trip freeze frame data will be
DTC is stored in ECM.

freeze frame data will be cleared
at the moment CK is detected.
detected in the 2nd trip, the 1st
cleared.

*7: When the same malfunction is

*8:

EC-60

and the 1st frip freeze frame data

times (pattern C) wilthcut the same
will be storad in ECM.
*6: The 1st trip DTC and the 1st trip

data will not be displayed any
longer after vehicle is driven 80
malfunction.

{The DTC and the fresze frame
for the first time, the 1st tip DTC

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

*

driven 3 times (pattern B) without

any makunctions.
*3: When the same malfunction is

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

detected in two consecutive trips,
*4: The DTC and the freaze frame

MIL will light up.
*2: MIL will go off after vehicle 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 FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>”, “FUEL INJECTION SYSTEM” —

Driving Pattern B NCECO03350401

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

Driving Pattern C N
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
Calcuiated load value: {Calculated load value in the freeze frame data) x (1x0.1) [%]
Engine coolant temperature (T) condition:
o When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more than 70°C
{158°F)
e The C counter will be cleared when the malfunction is detected regardless of (1).
e The C counter will be counted up when (1) is satisfied without the same malfunction.
o The DTC will not be displayed after C counter reaches 80.
» The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after DTC

is stored in ECM.

EC-61
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This driving pattern
satisfies with B but not A.

This driving pattern
satisfies with A but not B.

This driving pattern satisfies with A and B patterns.
Detection

X
(e}

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

0OBD System Operation Chart (Cont'd)

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

Detection

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

|||||||||||||||||||||||
nnnnnnnnnnnnnnnnnnnnnnn

<uwsled Buaugs

lights up.

MIL
A MIL

goes off.

=
=
A

SEF3935

and the 1st trip freeze frame data

will be stored in ECM.

data wilt not be displayed any
longer after vehicle is driven 40

*4: The DTC and the freeze frame

detected in two consecutive trips,

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

When the same malfunction is

<Eleq awelq ezesld

{du1 1s1) 2 01a (dur 151)>

1.

vehicle is driven once (pattern B)

without the same malfunction.

1st trip DTC will be cleared after
*7: When the same malfunction is

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

cleared.

*6:

times (pattern A) without the same
malfunction.

(The DTC and the freeze frame
for the first time, the 1st trip DTC

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

driven 3 times {pattern B) without

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

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

EC-62
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OB0 Systern Operation Chart (Cont'd)
EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE <EXHAUST QUALITY

DETERIORATION>", “FUEL INJECTION SYSTEM” NCECoas3508
Driving Pattern A NCECosasS0s0T @
A
cosant C (F) &

temperature

70 (158}

LC

40 (104) .
20 (68) e
} F~———-———— (2} Engine coolant temperature should change more than 20°C
t + (68°F) after starting engine.
! time —e=
tGI\II ON IGN OFF
‘ : | FE
El'lglnde } I {3} Ignition switch should be changed from “ON™ to “OFF"
spee 1 ' |
om | - cL
|l L—(4) Engine speed should go over 400 rpm. ¢ ‘[
! |
ST .
— -'r AECST4 T |
e The A counter will be cleared when the malfunction is detected regardless of (1) - (4). AT |
e The A counter will be counted up when (1) - (4} are satisfied without the same malfunction.
e The DTC will not be displayed after the A counter reaches 40.

- AX |
Driving Pattern B NOEGO0350602
Driving pattern B means the vehicle operation as follows:

All components and systems should be monitored at least once by the OBD system. Sl i
e The B counter will be cleared when the malfunction is detected once regardless of the driving pattern. |
e The B counter will be counted up when driving pattern B is satisfied without any malfunctions. BR
e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART™). |
ST |
!
RS
|
BT
|
A
56 |
EL
13, |
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT

= T
Lol Data link connector

for CONSULT

AECE78

NISSAN

CONSULT

l SUB MODE

50R4550

“I_"T SELECTM‘SYSTEM

| ENGINE

I

I
I
I
I

|
|
|
|
|
)
|

SEFA95K

| I SELECT DIAG MODE

| WORK SUPPORT

LSELF—DIAG RESULTS

I DATA MONITOR

| ACTIVE TEST

I DTC CONFIRMATION

I FUNGTION TEST

£l
|
|
|
|
§

EF2160

|l SELECT DIAG MODE

(2]

[ecm parT nUMBER

5
I
|
.
I

I
|
|
|
|
|
I

SEF3740)

CONSULT
CONSULT INSPECTION PROCEDURE
1. Turn ignition switch OFF.

2. Connect “CONSULT” to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the fuse
box cover.)

=NCLCCO34

NCECO034501

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

5. Touch “ENGINE".

o)

Perform each diagnostic test mode according to each service
procedure.

For further information, see the CONSULT Operation Manuai.
This sample shows the display when using the UESS0 pro-
gram card. Screen differs in accordance with the program card
used.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT {Cont'd)
ENGINE CONTROL COMPONENT PARTS/CONTROL
SYSTEMS APPLICATION
NCEC0034502 @’H
DIAGNOSTIC TEST MODE
SELF-DIAGNOS- DTC A
TIC RESULTS CONFIRMATION Fin
tem WORK pATA | AcTivE | FUNC- DTG
SUP- FREEZE | MONITOR | TEST | ON =3
PORT . TEST SRT | WORK  [54]
DTC*1 | FRAME
DATA*2 STATUS | SUP-
PORT
" LE
Camshaft position sensor X X X
Mass air flow sensor X X
Engine coolant temperature X % % ¥
sensor
Front heated oxygen sensor X X X X
Rear heated oxygen sensor X X X X
i
Vehicle speed sensor X X X ol
Throttle position sensor X X X X
Tank fuel temperature sen- BT
X X X
sor
g
x EVAP control system pres- X X AT
o sure sensor
=
uz.l Absolute pressure sensor X X X A
g EGR temperature sensor X
8 INPUT | Intake air temperature sen- X X Sl
ot sor e
2
E Crankshaft position sensor %
8 {OBD) BR
g Knock sensor X
% Ignition switch (start signal) X X ST
Closed throttle position
switch X X .
RS
Closed throttle position
switch (throttle position sen- X X
sor signaf) BT
Air conditioner switch X
Park/Neutral position (PNP) HA
. X X X
swilch
Power steering oil pressure ar
switch X X e
Battery valtage X gL
5
S8
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
DIAGNOSTIC TEST MODE
SELF-DIAGNOS- DIC
TIC RESULTS CONFIRMATION
tem i DATA | ACTIVE F;*;gﬁ" .
) FREEZE
PORT , MONITOR | TEST TEST SAT WORK
BTC™ | FRAME STATUS | SUP-
DATA*2 PORT
Injectors X X X
Power transistor {Igniticn X
L X {Ignition X X X
timing) -
signal}
IACV-AAC vaive X X X X X
EVAP canister purge control
solenoid valve X X X X
p
o £ i
& EVAP canister purge volume X ¥ % X
o control valve
'_
& Air conditioner relay
=z
g Fuel pump relay X X X X
O | OUT- |FGRC-soiencid valve X X X X3
| put
S Front heated oxygen sensor X X X
E heater
=z
8 Rear heated oxygen sensor v X X
w heater
Z
% Cooling fan X X X X
]
EVAP canister vent control
valve X X X
Vacuum cut valve bypass v
valve X X n x
MAP/BARO swilch solencid % X ¥
valve ’
Calculated ioad value X X
X: Applicable

*1: This item includes 1st trip OTCs.
*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 & 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.

FUNCTION

NCECOOGA503

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

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

Data monitor

Input/Cutput data in the ECM can be read.

Active test

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

DTC canfirmation

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

EC-66
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CONSULT (Cont'd}
Diagnostic test mode Function
Function test ENogSucted by CONSULT instead of a technician to determine whether each system is “OK” or @l
ECM part number ECM part numbers can be read. A

*1 The following emission-related diagnostic information is cleared when the ECM memory is erased.
1} Diagnostic trouhle codes .
&l

2} 1st trip diagnostic trouble codes
3) Freeze frame data
4) st trip freeze frame data P
5) System readiness test (SRT) codes LG
6) Test values
7y Others
WORK SUPPORT MODE o
NCECO034504
WORK ITEM CONDITION USAGE EE
THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSQOR SIGNAL. When adjusting throttle position |
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING sensor initial position '
THE SENSOR BODY UNDER THE FOLLOWING CONDI- CL
TIONS.
e IGN SW "ON”
e ENG NOT RUNNING MT
e ACC PEDAL NOT PRESSED
IGNITION TIMING ADJ e IGNITION TIMING FEEDBACK CONTROL WILL BE When adjusting initial ignition tim- AT
HELD BY TOUCHING “START”". AFTER DOING S0, ing 4
ADJUST IGNITION TIMING WITH A TIMING LIGHT BY
TURNING THE CRANKSHAFT POSITION SENSOR. N
Y
IACV-AAC VALVE ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE When adjusting idle speed :
UNDER THE FOLLOWING CONDITIONS.
o ENGINE WARMED UP Sl
e NO-LOAD
FUEL PRESSURE RELEASE e FUEL PUMP WILL STOP BY TOUCHING “START” When releasing fuel pressure e
DURING IDLING. from fuel line ER
CRANK A FEW TIMES AFTER ENGINE STALLS.
EVAP SYSTEM CLOSE QPEN THE VACUUM CUT VALVE BYPASS VALVE AND | When detecting EVAP vapor leak ST

CLOSE THE EVAP CANISTER VENT CONTROL VALVE | point of EVAP system
IN ORDER TO MAKE EVAP SYSTEM CLOSE UNDER
THE FOLLOWING CONDITIONS. B
e BATTERY VOLTAGE IS SUFFICIENT. i
o IGN SW “ON"
o ENGINE NOT RUNNING
e AMBIENT TEMPERATURE IS ABOVE 0°C {32°F). BT
» NO VACUUM AND NO HIGH PRESSURE IN EVAP
SYSTEM
» TANK FUEL TEMP. IS MORE THAN 0°C {32°F). [,
o WITHIN 10 MINUTES AFTER STARTING “EVAP SYS-
TEM CLOSE
WHEN TRYING TO EXECUTE “EVAP SYSTEM CLOSE” SC |
UNDER THE CONDITIONS ABOVE, CONSULT WILL DIS- _
CONTINUE AND DISPLAY INSTRUCTIONS.
NOTE: BEL
WHEN STARTING ENGINE, CONSULT MAY DISPLAY
“BATTERY VOLTAGE IS LOW. CHARGE BATTERY”,

EVEN WHEN USING A CHARGED BATTERY. 10
SELF DIAGNOSTIC MODE I .
DTC and 1st Trip DTC R ‘

Regarding items of “DTC and 1st trip DTC”, refer to
“TROUBLE DIAGNOSIS — INDEX”, EC-2.
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CONSULT (Cont'd)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Freeze Frame Data and 1st Trip Freeze Frame Data

NCECO03450502

Freeze frame data

item* Description
g?SETHOUBLE » Engine Contrel component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to
[PXXXX] “Alphabetical & P No. Index for DTC” (EC-2).]

FUEL SYS DATA

“MODE 5°

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

e One mede in the following is displayed.
“MODE 2"; Open loop due to detected system malfunction
“MODE 3" Open loop due to driving conditions {power enrichment, deceleration enrichment)
“MODE 4" Closed loop - using oxygen sensor(s) as feedback for fuel control

: Open loop - has not yet satisfied condition to go 1o closed loop

CAL/LD VALUE [%]

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

CCOLANT TEMP [°C]
or [°F]

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

S-FUEL TRIM [%)

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

schedule.

L-FUEL TRIM [%]

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

than short-term fuel trim.

ENGINE SPEED
[rpm]

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

VHCL SPEED [km/h]
or [mph]

» The vehicle speed at the moment a maliunction 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.

*

: The items are the same as those of 1st trip freeze frame data.

DATA MONITOR MODE

NCECIOF4S06
ECM Main
Monitorad item [Unit] input . Dascription Remarks
. signals
signals
e Accuracy becomes poor if engine
Indicates the engine speed computed speed drops below the idle rpm,
CMPS-RPM (REF ¢ gine sp P P P
[rom] (REF) O O from the REF signal (180° signal} of s [f the signal is interrupted while the
) the camshaft position sensor. engine is running, an abnormal value
may be indicated.
MAS AIR/FL SE [V] O O e The signal voltage of the mass air flow |e When the engine is stopped, a certain
sensor is displayed. value is indicated.
. + When the engine coolant temperature
¢ The engine coc?lant temperature {deter- sensor is open or shoert-circuited, ECM
COOLAN TEMP/S mined by the signal voltage of the ) :
o o O O , ) enters fail-safe mode. The engine cool-
[°C} or [°F] engine coolant temperature sensor) is .
displaved ant temperature determined by the
playec ECM is displayed.
FR 02 SENSOR [V] O O « The signal voltage of the front heated
oxygen sensor is displayed.
RR 02 SENSOR [V] O O e The signal voltage of the rear heated

oxygen sensar is displayed.
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CONSULT (Cont'd)
ECM Mairt
Monitored item [Unit] |  input . Description Remarks
signals signals el
e Display of front heated oxygen sensor
. . . : a
z’l)g;?élqu”ng air-fuel ralio feedback s After turning ON the ignition switch, A
RICH ’ means the mixture bacame “RICH" is displayed until air-fuel mix-
FR 02 MNTR O O “rich” d trol is beina affected ture ratio feedback control begins. .
[RICH/LEAN] ot NG oaro] S eing afiecte e When the air-fuel ratio feedback is R
LEAN ... means the mix.ture became cfampfed, .the _vaJue just before the
“lean”, and control is being affected clamping is displayed continuously.
toward a rich mixture, LG
e Display of rear heated oxygen sensor
signal:
RICH ... means the amount of oxygen
RR O2 MNTR 0 after three way catalyst is relatively e When the engine is stopped, & cerain ‘
[RICH/LEAN] small. value is indicated. EE
LEAN ... means the amount of oxygen
after three way catalyst is relatively
large. €L
VHCL SPEED SE . The_ vehicle speed com_puted_ fro_m the
[kmvh] or [mph] O O vehicle speed sensor signal is dis-
played. MIr
BATTERY VOLT [V] O O . l’if;zlgsgfr supply voltage of ECM is
: Al
o The throttle position sensor signal voit-
THRTL POS SEN [V] O O age is displayed.
‘ AX
TANK F/TMP SE # The fuel temperature judged frpm the
°C] or [°F) O tank fuel temperaturée sensor signal
voltage is displayed. Sﬂﬂ
EGR TEMP SEN [V] O e The signal voltage of the EGR tem-
perature sensor is disptayed.
INT/A TEMP SE e The mta_ke air temperature Qetermnnfed
[°C] or [°F] O by the signal voltage of the intake air
temperature sensor is indicated. oy
ST
START SIGNAL O O o Indicates [ON/OFF] condition from the | e After starting the engine, [OFF] is dis-
[ON/OFF] starter signal. played regardiess of the starter signal.
. . S
CLSD THL/P SW " Condiion of he closed hotle posiion
[ON/OFF] switch p
BT
o Indicates idle position [ON/OFF] com-
[COLS/%;HL POS O O puted by ECM according to the throttle
positicn sensor signal, [Fl&y
Indicates [ON/OFF] condition of the air
I L
%ﬁ /822 b sié O O conditioner switch as determined by
the air conditioning signal. b
P/N POSI SW O O o Indicates [ON/OFF] condition from the
[ON/OFF] PNP switch signal. El
e Indicates [ON/OFF] condition of the
PW/ST SIGNAL O O power steering oil pressure switch
[ON/OFF] determined by the power steering oil DX
pressure switch signal.
IGNITICN Sw O o Indicates [ON/QFF] condition from igni-
[ON/OFF] tion switch.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
ECM .
. . . . Main .
Monitored item [Unit} input - Description Remarks
. signals
signals
Indicates the actual fuel injection pulse . .
- . s When the engine is stepped, a certain
INJ PULSE [msec] O tv;ucti:]r; c:sg:ﬁesr:;:;?sd by ECM according computed value is indicated.
“Base fuel schedule” indicates the fuel
B/FUEL SCHDL O injection pulse width programmed into
[msec] ECM, prior to any learned on board
cofrection.
Indicates the ignition timing computed
IGN TIMING [BTDC] O by ECM according to the input signals.
Indicates the IACV-AAC valve control
IACV-AAC/V [%] O valug compuied by ECM according to
the input signals.
Indicates the EVAP canister purge vol-
PUR ume control value computed by the
[Si ? VoL eV O ECM according to the input signals.
P The gpening becomes larger as the
value increases.
. ine is stopped, a certain
. Indicates the mean value of the air-fuel | ® x?f;;tsh;;zgtgz 'S stopp
A/F ALPHA [%] (r:atétljefeedback correction factor per o This data also includes the data for the
yole. air-fuel ratio learning control.
EVAP SYS PRES [V] O The signal voltage of EVAP control

system pressure sensor is displayed.

AIR COND ALY
[ON/OFF]

Indicates the air conditioner relay con-
trol condition determined by ECM
according to the input signals.

FUEL PUMP RLY

Indicates the fuel pump relay control
conditicn determined by ECM accord-

[ON/OFF] ing to the input signals.
Indicates the control condition of the
cocling fan determined by ECM
COOLING FAN according to the input signals.

[HYLOW/OFF]

HI ... High speed operaticn
LOW ... Low speed operation
OFF ... Stop

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

Indicates the control condition of the
EGRC-solenoid valve dstermined by
ECM accerding to the input signals.
ON ... EGR valve is operationai

OFF ... EGR valve cperation is cut-off

VENT CONT/Y
[ON/OFF]

The control conditicn of the EVAP can-
ister vent control valve {determined by
ECM according to the input signal} is
indicated.

ON ... Closed

OFF ... Open

FR O2 HEATER
[ON/OFF]

Indicates [ON/OFF] condition of front
heated oxygen sensor heater deter-
mined by ECM according to the input
signals.
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CONSULT (Cont'd)
ECM Main
Monitored item [Unit] input . Description Remarks
) signals
signals
Indicates [ON/QFF] condition of rear
HR O2 HEATER heated oxygen sensor heater deter-
[ON/CFF) mined by ECM according to the input
signals.
The control condition of the vacuum
cut valve bypass valve (determined by
VC/V BYPASS/V ECM according to the input signal) is
indicated.

[ON/OFF]

ON ... Open
OFF ... Closed

PURG CONT SV
[ON/OFF]

The contrel condition of the EVAP can-
ister purge contrel solenoid valve (com-
puted by the ECM according to the
input signals) is indicated.

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

CALLD VALUE [%]

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

ABSOL TH.P/S [%]

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

MASS AIRFLOW
[gm/s]

Indicates the mass airflow computed
by ECM according to the signal voltage
of the mass air flow sensor.

MAP/BARO SW/V
[MAP/BARCQ]

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

MAP ... Intake manifold absolute pres-
sure

BARO ... Ambient barometric pressure

ABSOL PRES/SE [V]

The signal voltage of the absolute
pressure sensor is displayed.

Voltage measured by the voltage

VOLTAGE [V] orobe
e Only “#" is displayed if item is unable
1o be measured.
PULSE Pulse width, frequency or duty cycie e Figures with “#”s are temporary cnes.

[msec] or [Hz] or [%]

measured by the pulse probe.

They are the same figures as an actual
piece of data which was just praviously

measured.
NOTE:
Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
ACTIVE TEST MODE N
TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Engine: Return to the original . Harness and connector
FUEL INJEC- trouble condition If trouble symptom disappears, see ¢ Fa | iniectors
TION  Change the amount of fuel injec- | CHECK ITEM. ¢ F“eth’ od oxvaen sensor
tion using CONSULT. © Front healed oxyg
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT {(Cont'd)
TEST ITEM CONDITION JUDGEMENT CHECK JTEM (REMEDY)
e Engine: After warming up, idle
IACV-AAC/V the engine. Engine speed changes according | e Harness and connector
OPENING o Change the IACV-AAC valve to the opening percent. e IACV-AAC valve

opening percent using CON-
SULT,

ENG COOLANT

Engine: Return to the original
trouble condition

If trouble symptom disappears, see

Harness and connector
Engine coolant temperature sen-

e Change the engine coolant tem-
TEMP perature indication using CON- CHECKITEM. ;ﬂty iniectors
SULT. . j
e Engine: Return to the original
trouble condition :
IGNITION TIM- 1, Timing light: Set It trouble symplom disappears, see | . a et initial ignition timing
ING « Retard the ignition timing using CHECK ITEM.
CONSULT.
e Engine: After warming up, idle e Harness and connector
the engine. e Compression
POWER BAL- » Air conditioner switch “OFF” Engine runs rouah or dies » Injectors
ANCE e Shift lever “N” g 9 ’ e Power transistor
e Cut off each injector signal one e Spark plugs
at a fime using CONSULT. » Ignition coils
« Ignition switch: ON
nnector
COOLING FAN e Turn the cooling fan “ON”" and Cooling fan moves and stops. ¢ Harn_ess and co
“OFF" using CONSULT e Cooling fan motar
e Ignition switch: ON
FUEL PUMP %Er:gn:\;esftoplped) lay "ON" Fuel pump relay makes the operat- | e Harness and connector
RELAY e « ,%’e pump reldy ing sound. e Fuel pump relay
and “OFF” using CONSULT and
listen to operating sound.
e [gnition switch: ON
EGRG SOLE- ¢ Turn EGRC-solencid valve “ON" | EGRC-solenoid valve makes an | | Hamess and connector
NOID VALVE and “OFF" using CONSULT and |operating sound. e EGRG-solenoid valve
listen to operating sound.
SELF-LEARNING [e In this test, the coefficient of self-leaming conlrol 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. . . e Harness and connector
Egi(.?/\YOL e Change the EVAP canister purge Engine spefad changes according e EVAP canister purge volume
; to the opening step.
volume control valve opening control valve
step using CONSULT.
;’;I:IK FITEMP » Change the tank fuel temperature using CONSULT.
e Ignition switch: ON
VENT .ﬁ.i?ﬁ'g;;%?gig)we “ON" and Solenoid valve makes an operating | e Harness and connector
CONTROLY * . . . sound, e Solenoid valve
OFF” using CONSULT and lis-
ten to operating sound.
e |gnition switch: ON
{Engine stopped) . . to
VGV BYPASS/ | e Turn solencid valve *ON” and Solenoid valve makes an operating |e Harness and connector

*OFF" using CONSULT and lis-
ten {0 operating sound.

sound.

Solenoid valve
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CONSULT (Cont'd)

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

PURG CONT 5/v

o Start engine.

e Turn the EVAP canister purge
control solenoid valve “ON” and
“OFF” using CONSULT and #is-
ten for operating sound.

EVAP canister purge ¢ontral sole-
noid valve makes an operating
sound.

Check vacuum signal for EVAP
canister purge control valve.

VC ON ... Vacuum exists.

VC OFF ... Vacuum does not exist.

# Harness and connector

e EVAP canister purge control
solenoid valve

e Vacuum hose

# Ignition switch: ON
(Engine stopped)

Harness and connector

MAP/BARO s Turn the MAP/BARO switch sole- | MAP/BARQ switch solenoid valve ; ; ;
SWHV noid valve between “MAP” and | makes an operating sound. * MT[ZBARO switch solencid
“BARO” using CONSULT and vaw
listen to operating sound, )
DTC CONFIRMATION MODE
NCEC0034508
SRT STATUS Mode
i . NCECO03450801
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”,
EC-46.
DTC Work Support Mode
NOECO03450802
TEST MODE TEST ITEM CONDITION REFERENCE PAGE
EVAP SML LEAK P0440 EC-283
EVAP SML LEAK P1440 EC-372
EVAPORATIVE SYS- PURG VOL CN/V P1444 EC-380
TEM PURGE FLOW P1447 EC-390
VC CUT/V BP/V P1491 EC-407
PURG CN/V & S/V P1493 EC-420
FR O2 SENSCR P0130 EC-161
FR 02 SENSOR P0O131 Refer to corresponding EC-167
FR 02 SENSOR trouble diagnosis for
FR O2 SENSOR P0132 DTC, EC-172
FR O2 SENSOR P0133 EC-177
RR 02 5ENSCR P0137 EC-195
RR 02 SENSOR RR 02 SENSOR PG138 EC-203
RR 02 SENSOR P0139 EC-21Q
EGR SYSTEM P0400 EC-267
EGR SYSTEM EGRC-BPT/VLY P0402 EC-275
EGR SYSTEM P1402 EC-366

FUNCTION TEST MODE

NCEC0034S08

FUNCTION TEST

TEM CCNDITION JUDGEMENT GCHECK ITEM (REMEDY)
» |gnition switch: ON
SELF-DIAG {Engine stopped) —
RESULTS s Displays the results of on board o Objective system

diagnostic system.

EC-73
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd}
FUNC-IFTECE)I\]\/J! TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
¢ I%nmpn STHCh:c?N ] » Harness and connector
(Engine stopped) - Throttle valve: OFF e Throttle pasition sensor (Closed
e Closed throttle position sensor opened throttle position)
CLOSED THROTTLE Z”‘;‘r':;és tistild Wr(‘f? I‘ihmffl'gl_'sg e Thrattle position sensor (Closed
POSI P a osed TUly. ( throttle position} adjustment
FOSITION” is the test item name o Throttle linkage
for the vehicles in which idle is Throttle valve: ON o Verify operation in DATA MONI-
selected by throttle position sen- | closed TOR mode
sor) ’
e Harness and connector
e Ignition switch: ON Range (Throttle » Throttle position sensor
THROTTLE POS| _(i_ErE]ngme stopped) S valve fully More than | ® Throttle position sensor adjust-
SEN CKT . rottle position sensor circuit is { opened — 3.0V ment _
tested when throttle is opened Throttle valve o Throttle linkage
and closed fully. fully closed) « Verify operation in DATA MONI-
TOR mode.
e Ignition switch: ON Qut of N/P posi- OFF # Harness and connectoer
PARK/NEUT POSI (Engine stopped) tions e PNP switch
SW CKT & PNP switch circuit is tested when e Linkage or PNP swiich adjusl-
shift lever is manipulated. In N/P positions |ON ment

FUEL PUMP CIRCUIT

e lgnition switch; ON
{Engine stopped)

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

There is pressure pulsation on
the fuel feed hose.

Harness and connector
Fuel pump

Fuel pump relay

Fuet filter ciogging

Fuel level

EGRC SOV CIR-
cuIT*

e Ignition switch: ON
(Engine stopped)

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

The EGRC-solenoid vaive
makes an operating sound
every 3 seconds.

Hamess and connector

L ]
o EGRC-solenoid valve

COOLING FAN CIR-
curr

e Ignition switch: ON
(Engine stopped)

e Cooling fan circuit is tested when
cooling fan is rotated.

The cooling fan rotates and
stops every 3 seconds.

Harness and connector
Cocfing fan motor
Cocling fan relay

START SIGNAL CIR-
Cult

o Ignition switch: ON — START

e Start signal circuit is tested when
engine is started by operating the
starter. Before cranking, battery
voltage and engine coolant tem-
perature are displayed. During
cranking, average battery
voltage, mass air flow sensor
output voltage and cranking
speed are displayed.

Start signal: OFF — ON

Harmness and connector
Ignition switch

PW/ST SIGNAL CIR-
culT

o Ignition switch: ON
(Engine running}

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

Locked position ON

Neutral position | OFF

Harness and connector
Power steering oil pressure
switch

Power steering oil pump

VEHICLE SPEED
SEN CKT

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

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

Harness and connector
Vehicle speed sensor
Electric speedometer

EC-74
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CONSULT (Cont'd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)}

IGN TIMING ADJ

After warming up, idle the
engine.

Ignition timing adjustment is
checked by reading igniticn tim-
ing with a timing light and check-
ing whether it agrees with specifi-
cations.

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, eic.) is tested by
examining the front heated oxy-
gen sensor output at 2,000 rpm
under non-loaded state.

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

INJECTION SYS (Injector, fuel
pressure regulator, hamess or
connector}

IGNITION SYS (Spark plug,
power transistor, ignition coil,
harness or connector)
VACUUM SYS (Intake air leaks)
Froent heated oxygen sensor cir-
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 models
where a sequential multiport fuel
injection system is used.)

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

Injector circuit {Injector, harness
or connactor}

Ignition circuit (Spark plug, power
transistor, ignition coil, harness or
connactor}

Compression

Valve timing

IACV-AAC/V SYSTEM

After warming up, idle the
engine.

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

Ditference in engine speed ig
greater than 150 rpm betwesan
when valve opening is at 80%
and at 20%.

Haress and connector
IACV-AAC valve

Air passage restriction between
air inlet and |ACV-AAC valve
IAS {Idle adjusting screw) adjust-
meant

*: 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)

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 & mal-
function is detected. However, DATA MONITCR cannot con-
tinue any longer after the malfunction detection.

“MANU TRIG” (Manual trigger):
DTC/1st trip DTC and malfunction item will not be displayed

NCECQ03AST0

“AUTO TRIG” (Automatic trigger):
The malfunction wili be identified on the CONSULT screen in

automatically on CONSULT screen even though a malfunction
is detected by ECM.
DATA MONITOR can be performed continuously even though
a malfunction is detected.

Use these triggers as follows:

EC-75
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

1) "AUTO TRIGT

»  While trying to detect the DTC/1st trip OTC by performing the
"DIAGNOSTIC TROUBLE CODE CONFIRMATION
FPROCEDURE?”, be sure to select to “DATA MONITOR {AUTO
TRIG)” mode. You can confirm the malfunction at the moment
it is detected.

e While narrowing down the possible causes, CONSULT should

be set in “DATA MONITOR {AUTC TRIG)Y mode, especially in
case the incident is intermittent.
When you are inspecting the circuit by gentiy shaking (or twist-
ing) the suspicious connectors, components and harness in
the “DIAGNOSTIC TROUBLE CODE 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 DIAG-
NOSIS FOR AN ELECTRICAL INCIDENT™.)

2) "MANU TRIG”

s If the malfunction is displayed as scen 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 | | seT RECORDING COND ‘
|

“auto TRiG . - |G

_ECM INPUT SIGNALS "

| LCNG TIME

MAIN SIGNALS

|
i
|
|
|

]
SELECTION FROM MENU | ||
i o
| .
| |

SETTING || START

! | I

“SETTING” “AUTO TRIG™ "MANU TRIG™

A malfunction can be A malfunction can not be

displayed on “DATA displayed on “DATA

MONITOR" screen MONITOR" screen

automatically if detected. auvtomatically even if

datected,
SEFL29Q
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Generic Scan Tooi (GET)

Generic Scan Tool (GST): Sample

SEF139P|

Data link connector
for GST

AECE79

VTX GENERIC OBD I
PROGRAM CARD

Press [ENTER]

Sample screen”

SEF3885

OBD It FUNCTIONS

Fo: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

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

Sample screen*

SEF4163

Generic Scan Tool (GST) I

DESCRIPTION _ —
Generic Scan Tool {OBDII scan tool) complying with SAE J1978
has 7 different functions explained on the next page.

1809141 is used as the protocol.
The name “GST” or “Generic Scan Tool” is used in this service

manual.

GST INSPECTION PROCEDURE S
1. Turn ignition switch OFF.

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

3. Tumn ignition switch ON.

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

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

shown.)

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

For further information, see the GST Operation Manual of the

tool maker.

EC-77
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST) (Cont'd)

FUNCTION NCECOD35503

Diagnostic test mode

Function

MCDE 1

READINESS TESTS

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

MODE 2

(FREEZE DATA)

This mode gains access to emission-related data value which were stored by ECM
during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-68).]

MODE 3

DTCs

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

MODE 4

CLEAR DIAG INFO

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

o Clear diagnostic trouble cedes (MODE 3)

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

Clear freeze frame data (MODE 2}

Reset status of system monitoring test (MODE 1)

Clear on board monitoring test resuits (MODE 6 and 7)

MODE 6

(ON BOARD TESTS)

This mode accesses the results of on board diagnostic monitoring tests of specific
componenis/systems that are not continuousiy monitored.

MODE 7

(ON BOARD TESTS)

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

MODE 8

This mode can close EVAP system in ignition switch “ON” position (Engine stopped).
When this mode is performed, following parts can be opened or closed.
« EVAP canister vent conirol valve open

« Vacuum cut valve bypass valve closed

In the following conditions, this mede cannot function.

e Low ambient temperature

e Low baitery voltage

e Enging running

e Ignition switch “OFF”

e Low fuel temperature

e Toc much pressure is applied to EVAP system
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TROUBLE DIAGNOSIS — INTRODUCTION

Introduction

Sensors

Actuators

i

MEFG36D

SEF233G

SEF234G

KEY POINTS

WHAT ..
WHEN ...
WHERE.....
HOW ...

Vehicle & engine model

Date, Frequencies
Road conditions

Operating conditions,
Weather conditions,

Symptoms

SEF907L

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

It is much more difficult to diagnose a problem that occurs intermit-
tently rather than continuously. Most intermittent problems are
caused by poor electric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the
replacement of good parts.

A visual check only may not find the cause of the problems. A road
test with CONSULT (or GST) or a circuit tester connected should
be performed. Follow the “Work Flow"” on EC-81.

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 wilt help troubleshoot driveability problems on an electronically
controlled engine vehicle.

DIAGNOSTIC WORKSHEET N—

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 malfunction indicator lamp to

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

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

e Fuel 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-79
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TROUBLE DIAGNOSIS — INTRODUCTION

Worksheet Sample

NCECOO36S0101

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 left oft or incorrectly screwed on.

[] Starability

[1 Partial combustion affected by throttle position
[} Partial combustion NOT affected by throttle position
[C] Possibte but hard to start [ Others |

] Inpossible to start "1 No combustion [71 Partial combustion

[ Idling

[J Others [ !

[ No fast idle [ Unstable [ High idle [J Low idle

Symptoms

(] Stumble 1 Surge 1 Knock [J Lack of power

[1 Driveability [J Intake backfire [[] Exhaust backfire

] Others [ 1

[ Engin

[] At the time of start ] While idling
e stall ] While accelerating [] While decelerating
(] Just after stopping [] While loading

Incident occurrence

L1 Just after delivery ] Recently
(7 In the morning [ At night [ In the daytime

Frequency

] All the time (] Under certain conditions [} Sometimes

Weather conditions

[] Not affected

Weather [ Fine [] Raining [ Snowing ] Gthers |
Temperature [ Hot [[] warm O Cool [ Cold ) Humid °F
[1Cold ] During warm-up [ After warm-up
Engine conditions Engine speed
L ! I ! ! 1 [ ; |
0 2,000 4,000 6,000 8,000 rpm
Road conditions ] In town [ in suburbs (] Highway (] Oft rcad (up/down)
] Not affected
[ At starting L1 While idling [[] At racing
Drivi » {1 while accelerating [] While cruising
riving conditions [] While decelerating ] While turning (RH/LH)
Vehicle speed Lo by s
0 10 20 30 a0 50 60 MPH
Malfunction indicator lamp (] Turned on [7] Not turned on
MTBLOO17
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Work Flow
Work Flow
NCECOOS!
=y
CHECK IN [ @l
CHECK INCIDENT CONDITIONS. . [y
. N TR P TP STEFR 1
Listen 1o cusiomsr complaints. (Get symptoms.)
¥ ER
CHECK DTC AND FREEZE FRAME DATA.
Check and PRINT QUT {write down} (1st trin} Diagnostic Trouble Code {DTC) and Frecze Frame 3 p .
Data (Pre-check). Then clzar. Paste it in repair order sheet. If DTG is not available even i MIL |77 STEP 1l i
tights up, check ECM tail-sale. *5 Also check related service bulietins for infomation.
Symptoms coliected. Mo symptoms, except MIL Hghts up,
or (gt tripd DTC exists at STEP o
Y
._.% Verify the symptom by driving in the condition the customer described. froeeeeeeey SOTRA Y STERP I
Normal Code {at STEP i} Malfunction Code (al STEP 11} =
y ¥
INCIDENT COMFIRMATION . STEP § i
Verity the DTC by performing the “DTC CONFIRMATION PROCEDURE™. v w2l
by
—bl Choose the appropriate action. }*2 .......................... STEP V
Malfunction Code (at STEP § or IV} Normal Code (at both STEP il and 1V)
AT
j BASIC INSPECTION |
...pi SYMPTOM BASIS (at STEP | or 4 A
h A — (VI
i Perform inspections accorging to Symptom Matrix Chart. |
B
.
! TROUBLE DIAGNQOSIS FOR DTG PXXXX. I"4 STEP VI
Bl
h 4
l REPAIR/REPLACE ]
v — st
FINAL CHECK
NG Confirm that the incident is completely fixed by performing BASIC INSPECTION and DIAGNGSTIC
TROUBLE CODE CONFIRMATION PROCEDURE lor OVERALL FUNCTION GHECK). | ... STEP Vil a8
Then, erase the unnecessary (already fixed) (1st trip) DTCs in LS
ECM and TCM (Tranamission centrol module).
OK
. BT
CHECK OUT
¥ compietion of SAT is needed, drive vehicle under the specific pattern. *6
SEF944VDB E 5
*1: i the incident cannot be Reter to “TROUBLE DIAGNOSIS e found, refer to “TROUBLE
duplicated, refer o “TROQUBLE FOR POWER SUFPLY", £C-111, DIAGNOSIS FOR INTERMIT- &
DIAGNOSIS FOR iINTERMIT- "3 If time data of “SELF-DIAG TENT INCIDENT”, EC-410. Sy
TENT INCIDENT", EC-110. RESULTS" is other than “0” or “1t" *5: EC-¢1
*2: i the on board diagnostic system refer to “TROUBLE DIAGNOSIS 5 EC-48 =
gannet be pedormed, check main FOR INTERMITTENT", EC-110. El.
power supply and ground circuit. *4: If the malfuncticning part cannot
fmrd
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Work Flow (Cont'd)

DESCRIPTION FOR WORK FLOW

NCECODITSOF

STEP

DESCRIPTION

STEP |

Get detailed information about the conditions and the envirenment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET”, EC-80.

STEP 1

Before confirming the concern, check and write down {print out using CONSULT or Generic Scan Tool) the (1st
trip) Diagnostic Troubie Code (DTC) and the (1st trip) freeze frame data, then erase the code and the data.
{Refer to EC-54.) The {1st trip) DTC and the (1st trip) freeze frame data can be used when dupiicating the inci-
dent at STEP IH & V.

Study the relationship between the cause, specified by {1st trip) DTC, and the symptom described by the cus-
tomer. (The “Symptom Matrix Chart” will be useful. See EC-92))

Also check related service bulleting for information.

STEP IIf

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

The “DIAGNOST!C WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CON-
SULT to the vehicle in DATA MONITOR {AUTO TRIG) mode and check real time diagnosis results.

It the incident cannot be verified, perform INCIDENT SIMULATION TESTS. {Refer 1o Gl section.)

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

STEP IV

Try to detect the (1st trip) Diagnestic Trouble Codea by driving in (or performing) the “DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE". Check and read the {1st trip) DTG and (1st trip) freeze frame data by
using CONSULT or Generic Scan Tool.

During the (1st trip) DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTQ
TRIG) mode and check real time diagnosis resuits.

If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. {Refer to Gl section.}

In case the “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” is not available, perform the
“OVERALL FUNCTION CHECK” instead. The {1st trip) DTC cannot be displayed by this check, however, this
simplified “check” is an effective alternative.

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

STEP V

Take the appropriate action based on the results of STEP | through IV.
If the malfunction code is indicated, proceaed to TROUBLE DIAGNOSIS FOR DTC PXXXX.
If the normal code is indicated, proceed to the BASIC INSPECTION. {Refer to EC-83.) Then perform inspections

according to the Symptom Matrix Chart. {Refer to EC-92.)

STEP VI

Identify whers to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using {tracing} “Harness Layouts”.

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

Check the voltage of the related ECM terminals or monitor the gutput data from the related sensors with CON-
SULT. Refer to EC-101.

The “DIAGNOSTIC PROCEDURE” in EC section coniains a description based on open circuit inspection. A short
circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. Far details, refer to GI
section ("HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection”).
Repair or replace the malfunction parts.

STEP VI

Once you have repairad 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 “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE" and confirm the normal code
[Diagnostic trouble code No. POC00 or 0505] is detected. It 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. (Refer to EC-54.)
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection

Basic Inspection

Precaution:
Perform Basic Inspection without electrical or mechanical

loads applied;

¢ Headlamp switch is OFF,

e Air conditioner switch is OFF,

e Rear window defogger switch is OFF,
L

NCEC0038

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- With CONSULT

cate a related problem, or the current need for scheduled 1. Warm up engine to normal operating temperature.

maintenance. 2. Select iGN TIMING ADJ” in “WORK SUPPORT” mode,
2. Open engina hood and check the following: 3. Touch “START".
» Harness connectars for improper connections
s Vacuum hoses for splits, kinks, or improper connections W !GN TIMING ADJ B D
« Wiring for improper connections, pinches, or cuts

IGNITION THMING FEEDBACK

CONTROL WILL BE HELD BY

TOUCHING START.

AFTER DCING S50. ADJUST

IGNITION TIMING WITH A

TIMING LIGHT BY TURNING

THE CAMSHAFT POSITION

SENSCR.

[ START |
SEF555N
4. Check ignition timing at idle using timing light.
SEF142] Timing

With » GO TO 2.
CONSULT
Without > GO TO 11.
CONSULT
2 CONNECT CONSULT TO THE VEHICLE
Connect "CONSULT” to the data link connector for CONSULT SEF2B4G

and select “ENGINE” from the menu. Refer to EC-64. ignition timing:
15°+2° BTDC (M/T}
15°+2° BTDC (A/T in “P” or “N” position)

OK or NG
= ) oK » |GOTO4.
== NG B |1, Adjust ignition timing by turning dis-

tributor, Refer to “idle Speed/lgnition
Timing/ldle Mixture Ratio
Adjustment’, EC-36.

T
== 2. GOTO 4,
R Data link connector
for CONSULT
7 T AECE78
» lcoTos

EC-83
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

4

CHECK BASE IDLE SPEED

With CONSULT
1. Select *IGN TIMING ADJ" in “WORK SUPPORT" mode and

touch “START".

B GN TIMING ADJ B ]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DCING S0, ADJUST
IGNITICN TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT PCSITION
SENSOR.

[ START

SEF546N

2. Check idle speed.
M/T: 75050 rpm
AST: 750250 rpm (in “P” or “N” position)

5 CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION

OK or NG
oK » lcoTOos.
NG P |1, Adjust base idle speed by turning

idle speed adjusting screw. Refer to
“Idle Speed/Igniticn Timing/dle Mix-
ture Ratio Adjustment”, EC-36.

2. GOTO .

With CONSULT

NOTE:

Always check ignition timing and base idle speed before

performing the following.

. Warm up engine to normal operating temperature.

. Stop engine.

. Turn ignition switch “ON".

Select “DATA MONITOR" mode with CONSULT.

Select “CLSD THL/P SW” from the menu.

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

e Insert a 0.15 mm (0.006 in) and 0.3 mm (0.012 in) feeler
gauge alternately between the throttle adjust screw (TAS)
and throttle drum as shown in the figure and check the sig-
nal.

D@ =

Throttle drum

SEF342W

¥r MONITOR ¢ NO FAIL
CLSD THL/P SW ON

RECORD

SEFS77TW
“CLSD THU/P SW™ signal should remain “ON” while
inserting 0.15 mm (0.006 in) feeler gauge.
“CLSD THL/P SW” signal should remain “OFF” while
inserting 0.3 mm (0.012 in) feeler gauge.

OK or NG
OK > GOTO 9,
NG > GO TO 6.

EC-84




TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

6 ADJUSTMENT THRCTTLE POSITION SEN-
SOR IDLE POSITION-1

7 ADJUSTMENT THROTTLE POSITIGN SEN-
S0R IDLE POSITION-2

() With CONSULT

NOTE:

¢ Never adjust throttle adjust screw [TAS).

e Do not touch throtile drum when checking “CLSD THL/P
SW” signal.
Deing sc may cause an incorrect adjustment.

. Warm engine up to normal operating temperature,

. Stop engine.

. Loosen throttle position sensor fixing bolts.

. Turn ignition switch “ON™.

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

. Insert a 0.15 mm {0.006 in} feeler gauge betwesn throttle
adjust screw and throtile drum as shown in the figure.

b LY =

|

Throttle drum
“-.‘_1

.

SEF342wW
7. Open throttle valve and then close.
8. Check "CLSD TIHL/P SW" signal.
Tr MONITOR ¢ NO FAIL
CLSD THL/P 8W OFF
RECORD f
SEF122W

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

{H) With CONSULT
Turn throtile position senscr body counterclockwise undil
"CLSD THL/P SW” signal switches to “OFF".

Clockwise

Throttle body

Counterclockwiso

SEFO33W

> GO TO 8.

8 ADJUSTMENT THROTTLE POSITION SEN-
SOR IDLE POSITION-3

CK or NG
OK .3 GO TO 8.
NG » GO TO 7.

{[%) With CONSULT

1. Temporarily tighten sensor body fixing bolts as follows.

« Gradualiy move the sensor body clockwise and stop it
when “CLSD THL/P SW" signal switches from “OFF” to
“ON” when tightening sensor body fixing bolis.

Clockwisa

Throttle body

Countarclockwise

SEFG33W
2. Make sure two or three times that the signal is "ON" when
the throttle valve is closed and *OFF" when it is opened.

3. Remove 0.15 mm (0.006 in) feeler gauge then insert 0.3
mm {0.012 in) feeler gauge.

4. Make sure twc or three times that the signal remains "OFF
when the throttle valve is closed.

5. Tighten throttle position sensor.

6. Check "CLSD THL/P SW" signal again.

The signal remains “OFF” while closing throttle vaive.

OK or NG
OK > 1. Remove 0.3 mm (0.012 in) feeler
gauge.
2. GOTO 9.
NG - GO T0O 6.
EC-85
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

9 RESET THROTTLE POSITION SENSOR

IDLE POSITION MEMORY

11 CHECK IGNITION TIMING

With CONSULT

NOTE:

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

. Start engine.

. Warm up engine to normal operating temperature.

. Select “CLSD THL POS” in “DATA MONITOR" mode.

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

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

o BN E(&
%QH

SEFB64V
6. Turn ignition switch “OFF" and wait at least 5 seconds.
7. Repeat steps 5 and 6 until “CLSD THL POS” in “DATA
MONITOR” made with CONSULT changes to “ON”,

Gl A 00N -

Yr MONITOR
CLSD THL POS

¥r NOFAIL
ON

I RECORD

SEF123wW

) without CONSULT

1. Warm up engine to normal operating temperature.

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

Throttle body

3. Start engine.

4. Rev engine {2,000 1o 3,000 rpm) two or three times under
no-load and then run engine at idle speed.

5. Check ignition timing at idle using timing light.

Timing
light

4

G

SEF284G
Ignitfon timing:
15°42° BTDC (M/T}
15°+2° BTDC (A/T in “P” or “N” position)

OK or NG

OK > GO TO12.

> IGOTom.

10 CHECK TARGET IDLE SPEED

NG » 1. Adjust ignition timing by turning dis-
tributor. Refer to “Idle Speed/Ignition
Timing/Idle Mixture Ratio
Adjustment”, EC-36.

2. GOTO 12,

@ With CONSULT
1. Start engine and warm it up to normal operating tempera-
ture.
2. Select “CMPS-RPM (REF)" in “DATA MONITOR" mode.
3. Check idle spead.
M/T: BOOE50 rpm
AJT: BDOH50 rpm (in “P” or “N” position)

OK or NG

12 |CHECK BASE IDLE SPEED

(& without CONSULT

Make sure that engine speed falls to the following speed.
M/T: 750450 rpm
AST: 75050 rpm (in “P” or “N” position)

OK > INSPECTION END

NG

| 2 Adjust idle speed. Refer to “Idle

Speed/Ignition Timing/ldle Mixture
Ratio Adjustment”, EC-36.

OK or NG
OK [ 3 GO TO 13.
NG » 1. Adjust base idle speed by turning

idle speed adjusting screw. Refer to
‘Idle Speed/Ignition Timing/Idle Mix-
ture Ratio Adjustment”, EC-36.

2. GOTO13.
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

13 CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION

14 {ADJUSTMENT THROTTLE POSITION SEN-
SOR IDLE POSITION-1

Without CONSULT

NOTE:

Always check ignition timing and base idle speed before

performing the following.

1. Warm up engine to nermal operating temperature.

2. Stop engine.

3. Disconnect closed throttle position switch harmess connec-
tor .

4. Connect the tester probe to closed throttle position switch
terminals 4 and 5.

5. Check hamess continuity under the following conditions.

i ‘e s Closed throttle position
TS. swich connector

o

[]

SEF735W
e Insert the 0.15 mm (0.006 in) and 0.3 mm (0.012 in) feeler
gauge alterately between the throttle adjust screw (TAS)
and throttle drum as shown in the figure.

|
Throttle drum

SEF342W
“Continuity should exist” while inserting 0.15 mm (0.006
in) feeler gauge.

“Continuity should not exist” while inserting 0.3 mm
(6.012 in) feeler gauge.

(%) Without CONSULT

NOTE:

« Never adjust throttle adjust screw (TAS).

s Do not touch throttle drum when checking “continuity”.
Doing so may cause an incorrect adjustment.

. Warm engine up to normal operating temperaturs.

. Stop engins.

. Loosen threttle position sensor fixing bolts.

. Disconnect closed throttle position sensor harness connec-
tor.

5. Insert 0.15 mm (0.006 in) feeler gauge betwaen the throttle

adjust screw and throttle drum as shown in the figure.

DN =

1
Throttie drum

SEF342W

6. Open throttle valve then close.
7. Check continuity between closed throtile position switch ter-
minal 4 and 5.

4 ‘am . Closed throttle position
T.8. swich conhsectar

atle

[]

SEF735W
The continuity should not exist while closing the
throttle position sensecr body.

OK or NG
OK > GO TO 15.
NG > GO TO 14,

OK or NG
OK » [GOTO 16
NG p [GOTO s

EC-87
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

ADJUSTMENT THROTTLE POSITION SEN-
SOR IDLE POSITION-2

15

17 REINSTALLATION

Without CONSULT
Turn throttle position senser body counterclockwise untif conti-
nuity does not exist.

@ Without CONSULT

1. Remove 0.3 mm (0.012 in) feeler gauge.

2. Reccnnect throtlle position sensor harness connector and
closed throttle position switch harmess connector.

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

» GO TO 18.

RESET THROTTLE POSITION SENSOR
IDLE POSITION MEMORY

18

Clockwise )

[m]
Throttle body

0

&)

Counterclockwise
(o]
SEFO33W
» GO TO 16.

ADJUSTMENT THROTTLE POSITION SEN-
SOR IDLE POSITION-3

16

30 Without CONSULT

1. Temporarily tighten sensor body fixing bolts as fellows.

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

Clockwise

)

Throttle body

Ul n ”D”[

Ceounterclockwise

SEFQ33W
2. Make sure two or three times that the continuity exists
when the throttle valve is closed and continuity does not
exist when it is opened.
3. Remove 0.15 mm (0.006 in) feeler gauge then insert 0.3
mm (0.012 in) feeler gauge.
. Make sure two or three times that continuity doas not exist
when the throttle vatve is closed.
. Tighten throttle position sensor.

() Without CONSULT

NOTE:

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

1. Start engine.

2. Warm up engine to ncrmal operating temperature.

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

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

. NN
5o 03

SEF864V

5. Turn ignition switch “OFF” and wait at least 5 seconds.
6. Repeat steps 4 and 5, 20 times.

» |[GoTO19.

19 |CHECK TARGET IDLE SPEED

) Without CONSULT
1. Start enging and warm it up to normal operating tempera-
ture,
2. Check idle spesd.
M/T: 800+50 rpm
A/T: 800+50 rpm (in “P” or “N” position)

6. Check the continuity again,

Continuity does not exist while closing the throttle OK or NG

valve, OK B |GOTO20.

OK or NG NG P |1. Adjust target idle speed. Refer to
“ldle Speed/Ignition Timing/dle Mix-
K GO TO 17. peed/iy
o > 010 ture Ratic Adjustmeant”, EC-36.
NG » GO TO 14, 2. GO TO 20.
EC-88



TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

20 ERASE UNNECESSARY DTC

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

Erase the stored memory in ECM and TCM.
Refer to “HOW TO ERASE EMISSION-RELATED DIAGNOS- MIA
TIC INFORMATION" (EC-54) and "HOW TO ERASE DTC" in
AT section.

» INSPECTION END

FE

CL
I
AT
AX
SU

ER

G
EL

D2 |
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DTC Inspection Priority Chart

DTC Inspection Priority Chart _—

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

Priority Detected items (DTC)

1 PG100 Mass air flow sensor (0102)

P0110 Intake air temperature sensor {0401)
P0O115, PO125 Engine coolant temperature sensor {0103) (0908)
P0120 Throttle positicn sensor (0403}

P0180 Tank fuel temperature sensor (0402)
P0325 Knock sensor (0304)

P0340 Camshaft position sensor (3101)

PO500 Vehicle speed sensor (0104)

PO605 ECM (0301}

P1320 Ignition signal (0201)

P1400 EGRC-solenoid valve (1005}

P16805 A/T diagnosis communication line (0804)
P1706 Park/Neutral position switch (1003)

P0105 Absolute pressure sensor {0803)
PO130 - PO134 Front heated oxygen senscr (0303 - 0412)

P0135 Front heated oxygen sensor heater (0901)

P0137 - PO140 Rear heated oxygen sensor (0510 - 0707)

P0141 Rear heated oxygen sensor heater (09G2)

P0335, P1336 Crankshaft position sensor (OBD) (0802) (0905)

P0450 EVAP contral system pressure sensor (0704)

P0510 Closed throttle position switch (0203)

PO705 - PO725, PO740 - P1760 A/T related sensors, solenocid valves and switches (1101 - 1208} (1108 - 1206)
P1105 MAR/BARO switch solenoid valve {1302}

P1401 EGR temperature sensor {0:305)

P1444, P0443 EVAP canister purge velume control valve {0214) (1008)
P1447 EVAP control system purge flow monitoring (0111)

P1448, P0446, P1446 EVAP canister vent control valve (0308) (0903) (0215)
P1480, P1491 Vacuum cut valve bypass valve (0801) (0311}

P1492, P1493 EVAP canister purge control valve/solenoid valve (0807) (0312)

® 0 & 0 00 8 0SS H B e 0

P0172, PO171 Fusel injection system function (0114), (0115)
PO300 - P0304 Misfire (0701 - 0605}

P0400, P1402 EGR functicn (0302) (0514)

PC402 EGRC-BPT valve function (0306)

0420 Three way catalysi function {0702)

P0440, P1440 EVAP control systerm (SMALL LEAK) (0705) (0213)
POB05 |ACV-AAGC valve (0205)

PO731 - PO734, P0O744 A/T function {1103 - 1106) (1107}

P1148 Closed loop control (0307)
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Fail-safe Charnt

Fail-safe Chart croans
The ECM enters fail-safe mode if any of the following malfunctions is detected due to the open or short cir-

cuit. When the ECM enters the fail-safe mode, the ML illuminates. G
DTC No.
CONSULT N Detected iterns Engine operating conditien in fail-safe mode
ECM™1
GST
PO100 0102 Mass air flow sensor Engine speed will not rise mere than 2,400 rpm due to the fuel cut. El]
circuit
PQ110 0401 Intake air temperature The ECM functions on the assumpticn that the intake air temperature is Le
sensor 25°C (77°F).
PO115 0103 Engine cootant 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 decidad by ECM.
|
iy Engine coolant temperature decided (CON-
Condition SULT display) FE
|
|
Just as ignition switch is N R :
turned ON or Start 40°C (104°F) CL
'
More than approx. 4 minutes o o :
after ignition ON or Start 80°C (176°F) T
40 - 80°C {104 - 176°F;}
Except as shown above (Depends on the time)
AT
PO120 0403 Throttle position sensor | Throttle position wil! be determined based on the injected fuel amount and .
circuit the engine speed. Therefore, acceleration will be poor. 5
Conditicn Driving condition i
When engine is idling Normal
When accelerating Poor acceleration SU
Unable to | Unable to |ECM ECM fail-safe activating condition
access access The computing function of the ECM was judged to be malfunctioning. BR |
ECM Diagnostic When the fail-safe systermn activates (i.e., if the ECM detects a malfunction
Test Mode condition in the CPU of ECM), the MIL on the instrument panel lights to
1l wam the driver. ST
However it is not possible to access ECM and DTC cannot be confirmed.
Engine control with fail-safe
Whan ECM fail-safe is operating, fuel injection, ignition fiming, fuel pump
operation and IACV-AAC valve operation are controlled under certain limita- RS
tions. |
ECM fail-safe operation By
; Engine speed will not rise more than
Engine speed
3,000 rpm HA \
Fuel injection Simultanecus multiport fuel injection system
Ignition timing Ignition timing is fixed at the preset vaive SG |
Fuel pump relay is “ON” when engine is
Fuel pump running and “OFF” when engine stalls
IACV-AAC valve Full open EL :
Replace ECM, if ECM fail-safe condition is confirmed. IO ‘
* In Diagnostic Test Mode Il (Self-diagnostic resulis) ‘
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Symptom Matrix Chart

Symptom Matrix Chart
SYSTEM — ENGINE CONTROL SYSTEM

NCECOO41

NCECOU41501
SYMPTOM
. T
z ©]
—_ Q T
T = u _
I = o 1
Q g 4 E|&|z|¢
> oL o <, = o o
W P =1Q Tlg | ==
- [ 5 3 Lt w = = T
= — o o O
[ia IIE| < || 2=
< L |« |x =lm|®w|5| &
= &l Z2| 0 O ol B | Z | | w |Reference
o Slagld|lw| = e o|lz|8
i = = b e} = [ne IS o) = [ page
@ Olw|=a|lZz|lz|Z|W]|2]l}2
= cle|lf|=/S5|e|5|&|& =
c|lal2|=2|l¥lzlz|E|R S22
Sl 2 |52 gl<!k 2|3 <
mn | g1 Z(o|91S|la/E|c|Pluwlw(o
n | O Z u | o @ < | ==
o = ~ W — - = o wi = = >
Zlulz|x|S|8|z|alZ2|218|8]|F
215 |al215|512]213 E|88|E
< (= {W|& g gl1o| & SIz|R %k
T|wWw|IT|cw T |8 |w |0 |w|W|amd
Warranty symptom code AA[AB[AC|{ADJAE | AF|AG|AH | AJ | AK| AL | AM | HA
Fusl Fuel pump circuit 1 1 2132 2| 2 3 2 |EC-457
Fuel pressure regulator system 3|1 3|44 44| 4] 4]4 4 EC-35
Injector clrcuit 1 1 2 3 2 2| 2 2 EC-451
Evaporative emission system 3 (383|444 4|4 4]4 4 EC-27
Aj Positi ilati
ir Ositive crankcase ventilation 3 3 4 4 4 4 4 4 4 4 1 EC-33
systern
Incorrect idle speed adjustment 313 1 1 1 1 1 EC-36
IACV-AAC valve circuit 1 1 213|3|2;2]12]|2 2 2 |EC-315
IACV-FICD solencid valve circuit | 2 2 3 3 313 3 313 3 EC-470
Ignition Incorrect ignition timing adjust- 3 3 1 1 1 1 1 1 EC-38
ment
Ignition circuit 1 1 21212 2| 2 2 EC-343
EGR EGRC-solenoid valve circuit 2 2133 3 EC-355
EC-267, 275,
EGR system 2111 2{y3|3|3|2]|2]3 3 67,
366
Main power supply and ground circuit 2 2 3 3 3 3 3 2 3 2 |EC-111
Air cenditioner circuit 2;2:!3)3|3|3]3|3]3 3 2 | HA section

1 - 8: The numbers refer to the order of inspaction.
(continued on next page)
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Symptom Matrix Chart (Cont'd)

SYMPTOM
T @
z o
= x
= o
T k£ e — i
o = T S| = i Ay
QO o - ElOo| =@
= a m < | = i
] D1z |G R N R
i AR 2238/ EM
o | = o | =22 =
<C L|la|x —log|le |3 |x
= |z (0 ! oleE |2 |m | W Reference
i Z|9 2 |4lE Fla | 8|22 page
T o Z | W Qi35 o
= SlUlae|2|zi5|c|¢= 2101= LG
TlL|l2(e|Yi= % [ B < S| =2
<|dle|s5|z2lE8|5|5|E|s|7|B|&
=l | Z o I M L 7] L
ol g2 | |@|als{s|g(e|E2
A EIIEHEE EC
< <c c £z
SIZ2IE|E | <lz{o|C|s||8)|3|H '
Z|128(2/12/18|3/3(18|%g|8lk
T|lag|lz|ls|S|T|e|C|lo | |0|d|d HE
Warranty symptom code AA | AB 1 AC | AD | AE | AF |AG |AH | AJ | AK | AL | AM | HA
Camshaft position sensar circuit 2 2 3 3 3 3 3 3 EC-260 CL
Mass air flow sensor circuit 1 2 12| 2 2| 2 2 EC-118
Front heated oxygen sensor circuit 1 2 3 2 2 2 2 EC-161, 167 b
Engine coolant ternperature sensor circuit | 1 1 2 3 2 3 2 2 3 2 EC-140, 156
B
Throttle position sensor circuit 1 2 2 2 2 2 2 2 EC-145 A
Incorrect throttle position sensor adjust-
ment 3 1 1 1 1 1 1 1 EC-83 Y
Vehicte speed sensor circuit 2 3 3 3 EC-310
Knock sensor circuit 2 3 EC-250 S
ECM 2121313133 (3|33 ]|3](3 EC-329, 91
Start signal circuit 2 EC-455 B
PNP switch circuit 3 3 313 3 EC-431
Power steering oil pressure switch circuit 2 3| 3 EC-462 ST
1 - 6: The numbers refer 10 the ordar of inspection.
{continued on next page} RS
BT
A
§G
=
([
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Matrix Chart (Cont'd)

SYSTEM — ENGINE MECHANICAL & OTHER eEConrsas

SYMPTOM

Reference
page

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

LACK OF POWER/POOR ACCELERATION
HIGH IDLE/LOW IDLE

ROUGH IDLE/HUNTING

IDLING VIBRATION

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

ENGINE STALL

b
>
b
[vs]
-
9]
e
(W}
>
m
b2l
M
b
0
>
T
p-]
[,
po
=
3=
—
bl
=
I
=

Warranty symptemn code

Fuel Fuel tank FE section

Fuel piping 5 5 b 5 5 o

Vapor lock 5

Valve deposit

Poor fuel (Heavy weight
gasoline, Low octane) _

Air Air duct

Air cleaner

Air leakage from air duct
t(;:\i::}s air flow sensor — throttle 5 5 5 5 5 5

) 5 5 .
Throttle body, Throttie wire ° s FE section

Air leakage from intake manifold/ —
Collector/Gasket

Cranking | Battery

Alternator circuit EL section

Starter circuit 3 1
3] EM section

Flywheel/Drive plate

PNP switch 4 AT section

1 - 6: The numbers refer to the order of inspection.
(continued on next page}
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Matrix Chart (Cont'd)

SYMPTOM
T @
Z 5
e &) T
i 2 m -
2 - T | m RA
=3 D=0 Tla | 2| %
= =|9|Q Lla|Z2|ae|O M
o = | B D= |22 U
< L | |x gl BTV B2
= 12 |0 0] ol Pl 2|3 | w |Relerence
a z|C|]Oo|w|Z Floe Q]2 o page
= — o | fa (&) o =
@ glwlzg|lolz|zlg | E|ala]|=2
[ E(lc|S1Z|5 |05 |5 |m@
c|sl2/s|¥iz|z|E|R S| =2]9
|l d|a|S5|2(81T|52|5(2|2(0]=2
El = o |l a YWl o u
W | = Z 10| g =} 2 | & | W | Ww a
o | O] = u | ol @ < | ==
S|Z|lElxz|x|T|O|Z |2 |xX{w|w(E
S1218 (£1%|gjg(2i181slg|2!%
Tl T|o|S|z|lc|olnio|d|d|a EIE
Warranty symptom code AA | AB |AC | AD | AE | AF JAG |AH | AJ | AK | AL | AM | HA ‘
Engine Cylinder head CL
5 5 5 5 5 5 5 5
Cylinder head gasket 4 3 |
Cylinder block T
Piston 4
EM section a
Piston ring AT |
6| 6|66 |686 6 ] 6 ] -
Connecting rod i
: AX
Bearing
Crankshaft |
— Sl
Vaive Timing chain
mecha- Camshatt .
i amsha
nism 515|555 5 5 5 EM section BR i
Intake valve |
3
Exhaust valve
ST
Exhaust | Exhaust manifcld/Tube/Muftier/ :
Gasket sfs|s5|5]|s 5|5 5 FE section s
Three way catalyst
Lubrica- | Oil pan/Qil strainer/Qil pump/Qil MA, EM and !
tion fitter/Qil gallery 515|515 |s 5| s . 5 LC sections B |
Gil level (Low)/Filthy oil
Cooling Radiator/Hose/Radiator filler cap FA
Thermostat 5 LC section
Water pump §C i
Water gallery 5 5 5 5 5 5 5 4 5
Cooling fan 5 EC-436 EL
Coolant level (low)/ : . ‘
Contaminated coolant  MA saction IDX

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

CONSULT Reference Value in Data Monitor Mode
' CONSULT Reference Value in Data Monitor
Mode

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

* Specification data may not be directfy related to their components signals/values/operations.

(i.e., Adjust ignition timing with a timing light before monitoring IGN TIMING. Specification data might be displayad even when igni-
tion timing is not adjusted to specification. This IGN TIMING monitors the data calculated by the ECM according to the input signals
from the camshaft position sensor and other ignition timing retated sensors.)

s If the real-time diagniosis results are NG, and the on board diagnostic system results are OK, when diagnosing the mass air flow sensor,
first check to see if the fuel pump control circuit is normat.

MONITOR ITEM COND!TION ' SPECIFICATION
e Tachometer: Connect
. . o ; Almost the same speed as
CMPS-RPM (REF) |e ?;Eeengme and compare tachometer indication with the CONSULT the CONSULT value.
. Er]gine: {ﬂ\.ﬂer warming up Idle 1.3-1.7V
MAS AIR/FL SE . A|r_ condlilo?e,r, switch: OFF
e Shift lever: *N
e No-load 2,500 roem 1.8 -24V
COOLAN TEMP/S |e Engine: After warming up More than 70°C (158°F)
FR O2 SENSCH 0-03V«—06-10V
e Engine: After warming up Maintaining engine speed at 2,000 LEAN «— RICH .
FR 02 MNTR pm Changes more than 5 timas
during 10 seconds.
AR O2 SENSOR . . Revving engine from idle to 3,000 0-03V<«—C6-10V
e Engine: After warming up : :
RR 02 MNTR rpm quickly LEAN < RICH
e Turn drive wheels and compare spesdometer indication with the CON- Almaost the same speed as
VRCL SPEED SE SULT value the CONSULT value
BATTERY VOLT « Ignition switch: ON {Engine stopped) 11 - 14V
e Ignition switch: ON Throttle valve fully closed 0.2-08V
THRTL POS SEN (Engine stopped)
« Engine: After warming up Throttle valve fully opened 3.5-4.5Y
EGR TEMP SEN o Engine: After warming up Less than 4.5V
START SIGNAL e Ignition switch: ON — START — ON OFF — ON — OFF
CLSD THL/P SW 'y Engi’ne: Aftier vlvarming up Throtile valve: ldle position ON
CLSD THL POS ¢ |gnition switch: ON :
{Engine stopped) Throttle valve: Slightly open OFF
A/G switch "OFF” OFF
e Engine: After warming up, idle the
{Compressor operates)
Shift lever “P” or “N” ON
P/N POS| SW o Ignition switch: ON
Except above OFF
. . ) Steering wheel in neutral position OFF
PW/ST SIGNAL . eE:gilr?g: After warming up, idle the | (forward direction)
The steering wheel is turned ON
IGNITION SW o Ignition switch: ON — OFF ON — OFF
e Engine: After warming up Idie 24 3.2 msec
e Air conditioner switch: OFF _
INJ PULSE o Shift lever: “N”
o No-load 2,000 rpm 1.9 - 2.8 msec
EC-96



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

CONSUILT Reference Yalue in Data Monitor Mode (Cont'd)

CONDITION

MONITOR ITEM SPECIFICATION
« Engine: After warming up Idle 1.0 - 1.6 msec
B/FUEL SCHDL ® Air conditioner switch: OFF
: e Shift lever: “N”
e No-load 2,000 mm 0.7 - 1.3 msec
¢ Engine: After warming up Idle 13 - 15° BTDG
e Air conditioner switch: OFF
IGN TIMING o Shift lever: “N” .
e No-load 2,000 ppm More than 25° BTDC
e Engine: After warming up Idle 50 - 40%
e Air conditioner switch: OFF
IACV-AACHV e Shift tever: “N”
e No-load 2,000 rpm -
Idle 0 step
e Engine: After warming up
N Mare than 80 n f in
PURG VOL GV e No-load . . ore than 60 seconds after starting
e M/T models: Lift up drive wheels [engine More than 1 step
and shift to 1st gear position. Rev engine up from 2,000 to 4,000
rpm.
AF ALPHA e Engine: After warming up gﬁ;ma'”'”g engine speed at 2,000 | 55 1550,
EVAP SYS PRES ¢ Igniticn switch: ON Approx. 3.4V
AIR COND RLY e Air conditioner switch: OFF — ON OFF — ON
o [gnition switch is turned 1o ON (Operates for 5 seconds)
e Engine running and cranking ON
FUEL PUMP BLY |4 When engine is stoppad (stops in 1.0 seconds)
e Except as shown above OFF
Engine coolant temperature is 94°C OFF
{201°F) or less
e After warming up engine, idle the | Engine coclant temperaturs is
COOLING FAN engine. between 95°C (203°F) and 104°C LOW
o Air conditioner switch: OFF (219°F)
Engine coolant temperature is 105°C HIGH
(221°F} or mare
VENT CONT/V e Ignition switch: ON OFF
o Engine: After warming up Idle OFF (CUT)
# Air conditioner switch: OFF
e Shift lever: N (A/T models) A/T models: Rev engine up from
EGRC SOLvV e No-lead 2,000 to 4,000 rpm. ON (FLOW)
e M/T medels: Lift up drive wheels [ M/T models: Rev engine up from
and shift to 1st gear position. 2,000 to 4,000 rpm.
e Engine speed: Below 3,200 rpm ON
FR O2 HEATER
e Engine speed: Ahove 3,200 rpm CFF
e Engine speed: Running [After driving for 2 minutes at a speed of 70 km/h ON
e Ignition switch ON {Engine stopped} OFF
VC/V BYPASS/V OFF

e Ignition switch: ON

EC-97
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

MONITOR ITEM CONDITION SPECIFICATION
Idie OFF
e Engine: After warming up More than 60 seconds after starting
PURG CONT gy | ® Nodoad , , engine
e M/T models: Lift up drive wheels AT models: 2,000 rpm ON
and shift to 1st gear position. M/T models: 2,000 rpm and mare
than 16 km/h (10 MPH)
» Engine: After warming up idle 20.0 - 35.5%
CAL/LD VALUE e Air conditioner switch: QFF
o Shift lever: “N” o
¢ No-load 2,500 rem 17.0 - 30.0%
Throttle valve fully closed 0.0%

ABSOL TH-P/S

Ignition switch: ON

{Engine stopped)
Aftar warming up

Throttle valve fully opened

Approx. B8%

MASS AIRFLOW

MAP/BARC SW/V

ABSOL PRES/SE

o Engine: After warming up Idle 25-50gms
e Air conditicner switch: OFF
e Shilt lever: N
e No-load 2,500 rpm 7.1-125 gm/s
e Ignition switch: ON (Engine stopped) MAP
For 5 seconds after starting engine | BARO
e Engine speed: ldie More than 5 seconds after starting |,
engine
¢ lgnition switch: ON (Engine stopped) Approx. 4.4V
For 5 seconds after starting engine | Approx. 4.4V
e Engine speed: Idle ;
More than 5 seconds after starting Approx. 1.2V

engine

The following are the major sensor reference graphs in “DATA MONITOR” mode.

Major Sensor Reference Graph in Data Monitor

Mode

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

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

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

rise after “CL.SD THL POS” is changed from “ON" to “OFF".

NCECG343

NCECHE43301

CLSD THL POS -00"09 ABSOQL TH+P/S -00"0% THRTL POS SEN -00"09
10:22 +02"69 10:22 % +02"69 10:22 x0.1V +02"69
OFF ON 0 25 50 75 100 0 13 26 38 51
Full { > i S >
Release
Full
Depress
SEF580W



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR 02 SEN, FR 02 SEN, INJ PUIEC§C|5=.MSD?
Below is the data for “*CMPS-RPM (REF)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR 02 SEN”, “FR 02 SEN”"
and “INJ PULSE” when revving engine quickly up to 4,800 rpm under no load after warming up engine to nor-
mal operating temperature.

Each value is for reference, the exact vaiue may vary.
853 ]
8%
+ © -
b
E y""'»..,‘ * “CMPS«RPM{REF)" should increass gradually

Eg ol ""'-~..__" while depressing the accelerator pedal and

m b~ ,:--..,‘_' should decrease gradually after releasing

= o the pedal without any intermittent drop or rise.
[« TR+ N

T -t s . i R sy

do b e

e

08°

855 |

ot

20

T o

L]
= ,
g T 7 « “MAS AIR/FL SE” should increase when
% . St e B depressing the accelerator pedal and should
T ol B ~ decrease at the moment "THRTL POS SEN" is
:_f b closed {acceleraior pedal is released).
< iy
o
=8° yy
SEFO59P
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

-00"06

THRTL POS SEN

—00"06
09:25

RR 02 SENSOR

0%:25

-00"08

FR Q02 SENSOR

09:25

—00'06

INJ PULSE
09:25

+04"67

x0.1V

+04"67

x0.01v

+04"67

x0.01V

+04"67

MSEC

o

38

28

13

128

64

256

192

128

64

20

15

1Q

« “THRTL POS SEN" shauld increase while
depressing the accelerator pedal and should
decrease while releasing it.

« “RR 02 SENSOR" may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal.

« “FR 02 SENSOR™ may increase immediately after
st depressing the accelerator pedal and may
decrease after releasing the pedal.

+ “INJ PULSE" should increase when depressing
the accelerator pedal and should decrease
when the pedal is released.

SEF417R
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value

| ; ECM Terminals and Reference Value o
g PREPARATION
ECM ) . _ .. woeoopssor (3]
T‘—“‘-———E___l__\ 1. ECM is located behind the center console. For this inspection: ~

e Remove the front passenger center consale panel.

ECM harness EM
connector
SEF343wW LG

2. Remove ECM harness piotector.

cL

ECM harness protector (I
AEC913 M'E

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

e Open harness securing clip to make testing easier.
o Use extreme care not to touch 2 pins at one time. A
e Data is for comparison and may not be exact.

B

S0 !
BT
Thin wire Tester probe

SEF3671

1DX

EC-101 _ 287



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminais and Reference Value (Cont'd)

ECM HARNESS CONNECTOR TERMINAL LAYOUT

NCECOO44502

1017102103| [104{105106 }go 11 |53 54 55!
107108109 A10[111(112 4145465 585960 61
47148(62/63 64 65
113(114[115; |116(117{118
5152 EI@@
SEF0E4P,
ECM INSPECTION TABLE I
Specification data are reference values and are measured between
each terminal and 43 (ECM ground).
TER L wiRe
MINAL ITEM GONDITION DATA {DC Voltage)
NO COLOR
0.2-0.3V
M R
[Engine is running] 2
e« Warm-up condition 0
o ldle speed
SEF996V
1 W/B Ignition signaf
Approximately 0.5V
M T
[Engine is running] 2
¢ Engine speed is 2,000 rpm 0
SEFg97Y
Approximately 13V
W
S RS F
[Engine is running] 20} .o fi
e Warm-up condition o v
o |dle speed
el
SEFgeay
2 w tgnition check

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

Approximately 13V

M
20
0

SEFB9aV
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER 1 wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
0.6-1.6vV
(V) oo
10 P
[Engine is running] 5
» Warm-up condition 0
& ldle speed
SEFOUIW
3 L/OR Tachometer
[Engine is running]
e Engine speed is 2,000 rpm
SEFOC2W
[Engine is running]
[tgnition switch “OFF”} 0-1V
_ | # For & seconds after turning ignition switch “"OFF"
4 WG E”C;M relay {Self shut
© {lgnition switch “OFF™] BATTERY VOLTAGE
e 5 seconds passed after turning ignition switch (11 - 14V)
“OFF”
5 L . [Engine is running]
EVAP canister purge | Py o in condition 0-0.6v
6 G volume control valve Il
e |dle speed
PU (AT . [ignition switch “ON"] )
’ models) A/T check signal [Engine is running] 5-7v
[Ignition switch “ON”]
» For 5 seconds after turning ignition switch “ON” 0-1v
[Engine is running]
8 B/P Fuel pump relay
[lgnition switch “ON"] TA
e More than 5 seconds after tumning ignition switch E?TTER;; VOLTAGE
“ON"
[Engine is running] .
10 |B ECM ground e Idle speed Engine ground
[Engine is running] BATTERY VOLTAGE
; e Cooling fan is not operating (11 - 14V)
13 |LG CF?oIrl]ng fan relay
(High) [Engine is running] 0- 0.6V
e Cooling fan (High) is operating '
[Engine is running] BATTERY VOLTAGE
e Cooling fan is not operating (11 - 14v})
14 | LY Cocling fan relay (Low)
[Engine is running] 0- 0.6V
e Cooling fan is operating '
[Engine is running] 0- 0.6V
e Both A/C switch and blower switch are “ON” ’
15 | L/w Air conditioner relay

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

BATTERY VOLTAGE
(11 - 14V)

EC-103
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- 1 wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
1 Y EVAP canister purge | [Engine is running] BATTERY VOLTAGE
17 |OR volume control valve » idle speed {11 - 14V)
[lgnition switch “ON”] Approximately 0.1V
18 |ora Maltunction indicator
lamp [Engine is running] BATTERY VOLTAGE
e Idle speed (11 - 14V)
[Engine is running] .
19 |[B ECM ground o Idle speed Engine ground
[fgnition switch “ON”] Approximately 0V
20 [B/Y Start signal
[Ignition switch “START”] 9-12v
[Engine is running]
e Both air conditioner switch and blower switch are | Approximately OV
21 |uw Air conditioner switch “ON" (Compressor operates)
[Engine is running] BATTERY VOLTAGE
e Air conditioner switch is "OFF” (11 - 14V)
[Ignition switch “ON"]
e Gear position is “Neutral position” (M/T models) Approximately 0V
22 | G/OR PNP switch o Gear position is “N” or “P” (A/T models)
[Ignition switch “ON”] BATTERY VOLTAGE
e Except the above gear position (11 - 14V)
[Ignition switch “ON"] )
e Accelerator pedal reieased 0.2-08V
23 |Y Throttle position sensor
[lgnition switch “ON”) )
e Accelerator pedal fuily depressed 3.5-45V
[ignition switch “ON"]
24 |Y/R A/T signal No. 1 [Engine is running] 6 -8V
e |dle speed
[Engine is running] Approximatety OV
o5 3B Power steering ol e Steering wheel is fully turmed
pressure switch [Engine is runnin
gl i
e Steering wheel is not turned Approximately 5V
Q0 - Approximately 4.2V
Mr—— -
Lift up the vehicle 5
26 |Y/G Vehicle speed sensor | °® - 0
¢ In 2nd gear position
e Vehicle speed is 40 km/h {25 MPH)
SEFQ03W
ignition switch “ON"] BATTERY VOLTAGE
. _ o Warm-up condition (11 - 14V)
27 |y Throttle position switch | e Accelerator pedal released
{Closed position)
[Ignition switch “ON"] .
e Accelerator pedal depressed Approximately OV
. Approximately 0 - 4.8V
28 |RY Intake air temperature [Engine is running] Qutput voltage varies with

sensor

intake air temperature

EC-104



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals an_d Reference Value {Cont'd}

TER-

miNaL| FE ITEM CONDITION DATA (DC Voltage)
NO.
[Ignition switch “ON”]
29 |Y/G A/T sighal No. 2 [Engine is running] 6 -8V
o Idle spead
30 |YB A/T signal No. 3 [Ignition switch “ON"] ov
[Engine is running]
» |dle speed .
e Ambient air temperature is above 23.5°C (74°F} Apprommately 0.15V
¢ Air conditioner is cperating
[Engine is running]
o [dle speed .
o Ambient air temperature is above 23.5°C (74°F) Approximately OV
7 s Ambient air tempera- | ® Air conditioner is not operating
lure swilch [Engine is running]
e ldle speed BATTERY VOLTAGE
e Ambient air temperature is below 20.5°C (69°F) (11 - 14V)
o Air conditioner is operating
[Engine is running]
« (dle speed .
« Amblent air temperature is below 20.5°C (69°F} Approximately 4.6V
» Air conditioner is not operating
[Ignition switch “OFF*] ov
38 [W/R Ignition switch
[gnition switch “ON"] ?1?TT1E4F3; VOLTAGE
' [Engine is running] .
32 |B ECM ground o Idie speed Engine ground
0.1-0.4V
(V3 A
[Engine is running] 5
¢ Warm-up condition 0
e ldle speed
40 |L Camshaft position sen-
44 L sor (Reference signal) 0.1 - 0.4V
M
[Engine is running] g R
» Engine speed is 2,000 ippm R
SEF007W
Lo . Engine ground
43 |B ECM ground [Engine is running] (Probe this terminal with (-)

e |dle speed

tester probe when measuring)

EC-105
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminais and Reference Value (Cont'd)

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Approximately 2.5V
M T
[Engine is running] 5 [ i
s Warm-up condition 0
» |dle speed
Camshaft position sen- SEFCOIW
411 |B/W o .
sor (Pesition signaf) Approximately 2.4V
(V) Lol
N P R P
e is runn st aaaran
[Engmg is runm.ng] o | | |_‘ [: [ H |
e Engine speed is 2,000 rpm I
o E ek
SEFODSW
0 - Approximately 0.7V
(V} oLl
2 C e e R aE o ae o wae e omae e
[Engine is running} 1
46 (W :;zr;t)peated Oxygen « Warm-up condition o
e Engine speed is 2,000 rpm
SEF00BW
[Engine is running]
» Warm-up condition 1.3-1.7V
e idle speed
47 |OR Mass air flow sensor
[Engine is running]
¢ Warm-up condition 1.8-2.4V
e Engine speed is 2,500 rpm
Mass air flow sensor [Engine fs running]
48 (W s Warm-up condition Approximately OV
ground
o Idle speed
49 |PiL Sensors’ power supply | [Ignition switch “ON”] Approximately 5V
. [Engine is running]
50 |B Sensors’ ground ¢ Warm-up condition Approximately 0V
o |dle speed
Engine coolant tam- Approximately O - 4.8V
51 | BR/Y egature sensor [Engine is running] Qutput voltage varies with
P engine coolant temperature
[Engine is running]
52 |W Rear heated oxygen e After warming up to normal operating temperature |0 - Approximately 1.0V

sensor

and engine speed is 2,000 rpm
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd}

TER | wire
MINAL ITEM CONDITION DATA (DC Voltage)
CCLCR
NO.
3 - 5V (AC range)
A S S S
L . 20
[Engine is running] 10
e Warm-up condition ol
e |dle speed ;
Crankshaft position
53 |wW
sensor (OBD) 6 - 9V (AC range)
M
20 -
[Engine is running] 10
e Engine speed is 2,000 rpm 0
54 |w Knock sensor [Engine is running] 2.0-3.0V
e |dle speed
56 [W/R - b N BATTERY VOLTAGE
61 W/R Power supply for ECM | [Ignition switch “ON”] (11 - 14V)
Data link connector for | [Engine is running] i
S GST e |dle speed (GST is disconnected) 6- 10V
[Engine is running]
o Warm-up condition Less than 4.5V
o |dle speed
62 |am EGR temperature sen- P
sor [Engine is running]
¢ Warm-up condition 0-15V
e EGR system is operating
Approximately 0 - 4.8V
63 (LG/R Tank fuel temperatuie | e vine is running] Output voltage varies with
sensor
fuel temperature
64 |G/B L . Approximately 0 - 14V
Data link connector for [Engine is running]
65 [GY/L e [die speed (CONSULT is connected and turned Approximately 0 - 10V
CONSULT o)
B8 |G/W Approximately 0 - 4V
[Ignition switch “ON]
[Engine is Funning] Approximately 4.4V
e |w Absolute pressure sen- | ® Fer 5 seconds after starting engine
sor [Engine is running]
= Warm-up condition Approximately 1.4V
e More than 5 seconds after starting engine
EVAP control system - . :
6? 15§, LIS
w pressure sensor [Ignition switch “ON"] Approximately 3.4V
[ignition switch “ON"]
e For 5 seconds after turning ignition switch “ON” 0- 1V
[Engine is running]
_ » For 5 seconds after starting engine
89 |GYR MAP/BARO switch

solenoid valve

[Ignition switch “ON"]

e« More than 5 seconds after turning ignition switch
UON”

[Engine is running]

» More than 5 seconds after starting engine

BATTERY VOLTAGE
(11 - 14V)

EC-107
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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.
Power supply for ECM - . « . BATTERY VOLTAGE
70 |WiL (Back-up) [Ignition switch “OFF”] (11 - 14V)
Approximately 10V
v)
10§
[Engine is running] 5|
« Warm-up condition ot
s |dle speed
SEFO15W
101 |SB IACV-AAC valve
Approximately 5 - 13V
{V)
10"
{Engine is running] 5|
« Warm-up condition o~
¢ Engine speed is 2,000 ppm
SEFO16W
BATTERY VOLTAGE
(11 - 14V}
(V) ool
[Engine is running] :g L
« Warm-up condition ol b -
o idle speed R
- . .
20 ms: T
102 |R/B Injector No. 1 e SEF-O‘HW
104 |G/B injector No. 3
109 (LB Injector No. 4 (11 - 14V)
(V) I e
[Engine is running] 20 |
« Warm-up condition 0
e Engine speed is 2,000 rpm
SEFO12W
[Engine is running]
» Warm-up condition
o M/T models: Lift up drive wheels and shift to 1st 0-07V
) gear position
103 |P EGRC-solencid valve | e Rev engine up from 2,000 to 4,000 rpm
[Engine is running] BATTERY VOLTAGE
« Warm-up condition (11 - 1aV)
e |die speed

EC-108



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

FCM Terminals and Referonce Value (Cont'd)

TER- WIHE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO. .
[Engine is running]
¢ Warm-up condition
e More than 60 seconds after starting engine .
_ o M/T models: Lift up drive wheels and shift to 1st | APProximately 0V
105 |PU EVAP canister purge gear position
control solenoid valve ™ Engine Speed is 2,000 rpm
[Engine is running] BATTERY VOLTAGE
* Warm-up condition (11 - 14V)
e ldle speed
{Engine is running] .
106 |B ECM ground o idle speed Engine ground
EVAP canister vent -, . P BATTERY VOLTAGE
108 | PU/W control valve [Ignition switch “ON"] (11 - 14V)
[Engine is runningj
e After driving for 2 minutes at a speed of 70 km/h | Approximately 0.7V
110 riv Rear heated oxygen (43 MPH) or mare
sensor heater
[lgnition switch “ON”] BATTERY VOLTAGE
e Engine stopped (11 - 14V)
[Engine is running] .
112 [B ECM ground o Idic speed Engine ground
[Engine is running] BATTERY VOLTAGE
113 |WiL Current return o Idie speed (11 - 14V)
[Engine is running] ' .
s lor Front heated oxygen | ® Endine speed is below 3,200 rpm Approximately 0V
sensor heater [Engine is running] BATTERY VOLTAGE
e Engine speed is above 3,200 rpm (11 - 14V)
Vacuum cut valve - . ek tas BATTERY VOLTAGE
117 | PU/R bypass valve [fgnition switch “ON™] (11 - 14V)
118 |B ECM ground [Engine is running] Engine ground

e idle speed

EC-109
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Description
NCECD045

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

cate the specific problem area.
COMMON I/f REPORT SITUATIONS NCEGOD5501

STEP in Work Flow Situation
1l The CONSULT is used. The SELF-DIAG RESULTS screen shows time data other than “0” or “1t".

I The symptom described by the customer does not recur.

v {1st trip) DTC data does not appear during the DTC CONFIRMATION PROCEDURE.

Vi The TROUBLE DIAGNOQOSIS for PXXXX does not indicate the problem area.

Diagnostic Procedure

NCEC0048

1 INSPECTION START

Erase (1st trip) DTCs. Refer to “HOW TO ERASE EMISSION-
RELATED INFORMATION" {EC-54).

» [(GOTO2

2 CHECK GROUND TERMINALS

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

section.
OK or NG
OK > |GOTOS
NG > Repair or replace.

3 SEARCH FOR ELECTRICAL INCIDENT

Perform “Incident Simulation Tasts” in Gl section.

OK or NG
OK p |(GOTOA4
NG > Repalr or replace.

4 CHECK CONNECTOR TERMINALS

Refer to “How to Check Enlarged Contact Spring of Terminal”

in Gl section.
OK or NG
OK > INSPECTION END
NG » Repair or replace connectar.

EC-110



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

Main Power Supply and Ground Circuit
WIRING DIAGRAM

- weecoorr ]

BATTERY ] EC-MAIN-01
A
.
I Refer to EL-PCWER.
40A 758 | S BLOCK EM
]
w B - Detectable line for DTC
. 1

rll_ﬂ

—  Non-detectable line for DTC

o

IGNITION
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)}

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and 43 (ECM ground).

NCECD048

TERMI-

NAL | WIRE ITEM CONDITION DATA {DC Voliage)
COLOR
NQ.
[Engine is rﬁnning]
[lgnition switch “OFF”] 0-1V
e For 5 seconds after turning ignition switch “OFF”
4 W/G ECM relay (Self shut-off) — - :
fgnition switch "OFF") =~ BATTERY VOLTAGE
e 5 seconds passed after turning ignition switch
e (11 - 14v)
OFF
[Engine is runhing] )
10 B ECM ground e Idle speed Engine ground
[Engine is running] .
19 B ECM ground e ldle speed Engine ground
[Ignition switch “OFF”] ov
38 W/R ignition switch . ) BATTERY VOLTAGE
[Ignition switch “ON”] (11 - 14V)
[Engine is running] .
39 B ECM ground o Idle speed Engine ground
Engine ground
[Engine is running] (Probe this tarminal with
43 B ECM ground ¢ Idle speed (-) tester probe when
measuring)
56 W/R . A BATTERY VOLTAGE
61 WiR Power supply for ECM [tgnition switch “ON"] (11 - 14V)
Power supply for ECM - . o " BATTERY VOLTAGE
70 W/L (Back-up) [lgnition switch “OFF”] (11 - 14V)
{Engine is running] .
106 B ECM ground o Idlo speed Engine ground
[Engine is running] .
112 B ECM ground o idle speed Engine ground
[Engine is running] BATTERY VOLTAGE
113 |wW/iL Current return o Idie speed (11 - 14V)
[Engine is running] .
118 |B ECM ground o Idle speed Engine ground
DIAGNOSTIC PROCEDURE
NCECO049
1 INSPECTION START
Start engine.
Is engine running?
Yes or No
Yes p |GOTOA4
No p |GOTO2Z

298
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

2 CHECK POWER SUPPLY-I

5 DETECT MALFUNCTIONING PART

1. Turn ignition switch “OFF” and then “ON”".
2. Check voltage between ECM terminal 38 and ground with
CONSLILT or tester.

CONNECT

o ﬁconuscrmﬂ] %E}]
(

=

Check the following.

e Hamess connectors M62, F24

e Fuse block (J/B)

e 7.5A fuse

e Harness for open or short between ECM and fuse

| 3 J Repair harness or connectors.

6 CHECK POWER SUPPLY-III

SEF065F
Voltage: Battery voltage
OK or NG
CK » GO TO 14.
NG » GO TO 3.

3 DETECT MALFUNCTIONING PART

Check the following.

e Hamess connectors E75, Mé

s Harness connectors M49, F23

+ Harness for open or short between ECM and ignition switch

» Repair harness or connectors.

-

. Turn ignition switch “ON" and then “OFF".
. Check voltage hetween ECM terminals 56, 61 and ground
with CONSULT or tester,

N

CONMNECT

[_eon ?Hﬁmscru@”e

T
& & !

Voltage:
After turning ignition switch “OFF”, battery voit-
age will exist for a few seconds, then drop to
approximately 0OV.

OK or NG

e

SEFOE7P

| CHECK POWER SUPPLY-I

oK » |[GOTO 14

1. Stop engine.
2. Check voltage between ECM terminals 70, 113 and ground
with CONSULT or tester.

CONNECT

[ ecn 7?cunnscma]]{ﬂe
70-113
© &

&

NG (Battery > GO TO 7.
voltage does

not exist.}

NG {Battery > GO TO 13.
voltage exists
for more than
a few sec-

onds.)

SEF066P
Voitage: Battery voltage
OK or NG
OK » GO TO 6.
NG » GO TO 5.

EC-113
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

7 CHECK HARNESS CONTINUITY BETWEEN
ECM RELAY AND ECM

9 CHECK VOLTAGE BETWEEN ECM RELAY
AND GROUND

1. Disccnnect ECM harness connector,
2. Disconnect ECM relay.

Fuel pump relay

%From door drivers side SEF291W

3. Check hamess continuity between ECM terminals 56, 61
and relay terminal 3.

HE O A€

ECM__ JO[CONNECTOR
56 » 61 (2 1]
H—J 5

| =

SEF195W

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

Check voitage between relay terminals 1, 5 and ground with
CONSLULT or tester.

A€ &

]
3

[ED
5

[ M
FanY
s
) SEF196W
Voltage: Battery voltage
OK or NG
OK » [GOTO 1.
NG » [GCTO 10

10 |DETECT MALFUNCTIONING PART

Check the following.
e Harness for open or short between ECM relay and fuse

» Repair harness or connectors.

11 CHECK OUTPUT SIGNAL CIRCUIT

OK or NG
OK [ 3 GO TO 9.
NG [ 3 GO TO 8.

8 DETECT MALFUNCTIONING PART

Check the following.
e Hamess conneclors MG2, F24
¢ Harness for open or short between ECM relay and ECM

| Repair open circuit or short 1o ground
or short {o power in harness or con-
nactors.

1. Check harness continuity between ECM terminal 4 and

relay terminai 2.
DISCOMNECT DISCOMNECT
A€ [AE

[_Ecm_Je|connEcTon)] 3
L2 1]

ol

Continuity should exist.
2. Also chieck harness for short to ground and short to power.

AEC492

OK or NG
OK [ GO TCH3.
NG > GO TO 12,

12 DETECT MALFUNCTIONING PART

Check the following.
« Hamaess connectors M62, F24
o Harness for open or short between ECM relay and ECM

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

EC-114



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

13 CHECK ECM RELAY

1. Apply 12V direct current between relay terminals 1 and 2.
2. Check continuity between relay terminals 3 and 5.

SEF511P

12V (1 - 2) applied: Continuity exists.
No voltage applied: No continuity

CK or NG
OK > GO TO 14,
NG > Replace ECM relay.

14 |CHECK GROUND CIRCUIT

1. Tumn ignition switch “OFF”,

2. Disconnect ECM harness connector.

3. Check hamess continuity between ECM terminals 10, 19,
39, 43, 106, 112, 118 and engine ground.

DSCONNECT
[[_Ecm__[+[conNEcToR]| . E@

10, 19,39, 43,106, 112, 118

e e

(&

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

AEC486

OK or NG
oK : > GO TO 15.
NG | 2 Repair open circuit or short to ground
or short to power in harness or con-
nectors.

15 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNGSIS FOR INTERMITTENT
INCIDENT", EC-110.

> INSPECTION END

EC-115
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Component Description

SEF781K|

Specification data

are reference values.

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

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

CONSULT Reference Value in Data Monitor
Mode

NCECO0S

MONITOR ITEM CONDITION SPECIFICATION
. Epgine: A_fter warming up Idie 1a-17v
MAS AIR/FL SE & Air conditioner switch: “OFF"
e Shift laver: “N”
o No-load 2,500 rpm 1.8-2.4V
 Engine: Atter warming up dle 20.0 - 35.5%
CALLD VALUE » Air conditioner switch: “OFF”
e Shift lever: “N” N
e No-load 2,500 rpm 17.0 - 30.0%
) Epgine: ‘A.fter warming up Idle 25-50 gmss
MASS AIRFLOW | ® Air conditioner switch; “QFF”
« Shift lever; “N”
& No-ioad 2,500 rpm 7.1-12.5 g-m/s

NCE
Specification data are reference values and are measured between each terminal and 43 (ECM ground}.

ECM Terminals and Reference Value

Co0s2

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
e Warm-up condition $.3-1.7V
o |die speed
47 OR Mass air flow sensor
{Engine is running]
e Warm-up condition 1.8-24V
e Engine speed is 2,500 rpm
. [Engine is running]
48 W Mass air flow sensor o Warm-up condition Approximately 0V
ground
e |dle speed
EC-116
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

On Board Diagnosis Logic

On .B.oard Diagnosis Logic

NCECOOS2

DTC No. Malfunction is detected when ... Check ltems (Possible Cause) &l
PO100 A) An excessively high voltage from the senscr is sent | e Harness or connectors
102 to ECM when engine is not running. (The sensor circuit is open or shorted.) A,
i - o Mass air flow sensor )
C) A high voltage from the sensor is sent to ECM
under light foad driving condition.
) : EM
B} An excessively low voltage from the sensor is sent [ e Hamess or connactors
o ECM* when engine is running. {The sensor circuit is open or shoried.)
- s Intake air leaks
D) A low vohage from the sensor is sent to ECM o Mass air flow sensor LG

under heavy load driving condition.

*: 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
Mass air flow sensor circuit cESt?ine speed will net rise more than 2,400 rpm due to the fuel FE
CL
M7
DTC Confirmation Procedure .
\

Perform “PROCEDURE FOR MALFUNCTION A” first. If the 1st |
trip DTC cannot be confirmed, perform “PROCEDURE FOR
MALFUNCTION B”. If there is no problem on “PROCEDURE
FOR MALFUNCTION B”, perform “PROCEDURE FOR MAL- AX
FUNCTION C”. If there is no problem on “PROCEDURE FOR
MALFUNCTION C", perform “PROCEDURE FOR MALFUNC-
TION D". sU

CAUTION:

Always drive vehicle at a safe speed. B
NOTE:

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

|
BT
|
A
I PROCEDURE FOR MALFUNCTION A [ §G
% MONITOR ¥ NoFAL [] (& With CONSULT |
CMPS=RPM(REF) Orpm 1)  Tum ignition switch “ON”. 21
2) Select “DATA MONITOR” mode with CONSULT. =
3) Wait at least & seconds. |
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- [0
122.
@ With GST |
{ RECORD J 1) Turn ignition switch"‘ON”, and wait at least 6 seconds.
—tromaua 2 Select *MODE 7" with GST. |

EC-117 303 !
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

DTC Confirmation Procedure (Cont'd)

vr MONITOR ¥ NOFAIL D
CMPS=RPM(REF) 700rpm
RECORD
SEF190PA
@ ¥r MONITOR 3¥r NOFAIL D
CMPS-RPM(REF) 700rpm
COOLAN TEMP/S 85°C
RECORD ]
SEF230UA|

3} If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
122.

) No Tools

1) Turn ignition switch “ON", and wait at [east 6 seconds.

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

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

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
122.

PROCEDURE FOR MALFUNCTION B

With CONSULT

1} Turn ignition switch “ON”.

2) Select "DATA MONITOR” mode with CONSULT.

3) Start engine and wait 5 seconds at most.

4) If 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC-
122.

@& With GST

1) Turn ignition switch “ON”,

2) Start engine and wait 5 seconds at most.

) Select “MODE 7" with GST.

} I 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

122.

@& No Tools

1}  Turn ignition switch “ON”.

] Stant engine and wait 5 seconds at most.

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

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

5) |If st trip DTC is detected, go to “Diagnostic Procedure”, EC-
122.

NOTE:

if 1st trip DTC is confirmed after more than 5 seconds, there may

be malfunction C.

NCECDO54502

£ W

WM

I

PROCEDURE FOR MALFUNCTION C

NOTE:
If engine will not start or stops soon wait at least 10 seconds

with engine stopped (Ignition switch “ON") instead of running
engine at idle speed.

{8 With CONSULT

1) Tum 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.

NCECO054503
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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 +0C"21
15:48 x0. 1V +02'45 15:48 xC.1V  +02"45

0 13 26 38 51 0
1 1 1 i

13 26 38 51
i 1 1 J
'é 1

5) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
122.

&) With GST

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

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

3) Select "MODE 7" with GST.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
122.

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

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

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
122.

PROCEDURE FOR MALFUNCTION D

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-
122.

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.

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

If NG, go to “Diagnostic Procedure”, EC-122.
If OK, go to following step.

7) Maintain the following conditions for at {east 10 consecutive

seconds.

NCECD034504

CMPS.RPM (REF)

More than 2,000 rpm

THRTL POS SEN

More than 3V

Selector lever

Suitatle position

Driving location

Briving vehicle uphill {Increased engine load)

SEF998NB

ve MONITOR

CMPSeRPM(REF)
VHCL SPEED SE
THRTL POS SEN

Y NO FAIL D

3000rpm
7Ckm/h
3.2v

RECORD ]

SEF231UA

will help maintain the driving conditions
required for this test.

8) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
122.

EC-119
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Overall Function Check

DTC P0100 MASS AIR FLOW SENSOR (MAFS)

CALC LOAD
COOCLANT TEMP
SHORT FT #1
LONG FT #1
SHORT FT #2
LONG FT #2
ENGINE SPD
VEHICLE SPD
I1GN ADVANCE
INTAKE AIR

THROTTLE POS

2637RPM

20%
95°C
2%
0%
4%
0%
OMPH
41.0°
41°C

3%

SEF534P

. — ﬁq CONNECT
_ECM__|O[CONNECTOR]! Ej]
47

/]

@

Fam
e

SEF998N

Overall Function Check

NCECOUSS

Use this procedure to check the overall function of the mass air flow
sensor circuit. During this check, a 1st trip DTC might not be con-
firmed.

PROCEDURE FOR MALFUNCTION D

NCECOOLHS0T

With GST

1)

Turn ignition switch “ON".

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

3) Select “MODE 17 with GST.

4) Check the mass air flow sensor signal with “MODE 1"

5) Check for linear mass air flow rise in response to increases to
about 4,000 rpm in engine speed.

6) If NG, go to “Diagnostic Procedure”, EC-122.

@ No Tools

1) Turn ignition switch “ON”,

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

3) Check the voltage between ECM terminal 47 (Mass air flow
sensor signal) and ground.

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

5) H NG, go to “Diagnostic Procedure”, EC-122.

EC-120



DTC P0100 MASS AIR FLOW SENSOR (MAFS)

_ Wiring Diagram
Wiring Diagram ecocss
BATTERY i EC-MAFS-01
!
75p |THSEBLOCK | Reter to EL-POWER.
(5 (V/B)
,
WiL E— : Detectable line for DTC

wemmaia © Non-detectable line for DTC

Wil wiL
- ECM
MASS AIR
é [I P FLOW SENSCR
LB (D &
Lzl e
" el el
w OR
! F--F
. I |
i |
WIG WR : :
[E N | .
| I
WG W/R | I
1 l
1 1
1 |
i 1
| I
l 1
¢ memee—— ! 1
| |
| 1
| |
| |
i | JOINT
¥ i | CONNEGTOR-1
| [ F19
| B—-——-1
J__Jeo—= 2s
WG W/R W/R W OR
]l [=] et el G '; g &
8580FF vB VB 0A- QA+ I
ECM .
F26 J:_ —
GD)

-
[~
)
]

oy =Y

[0
al6|718
17118419120

2]z]2]2] (F19)
L

102]103] [104

108{109( 110

11411151 |16

EC-121

Refer to last page (Foldout page).
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure

Diagnostic Procedure

NCECOGST

1 INSPECTION START

4 CHECK POWER SUPPLY

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

MALFUNCTION Type
A and/or C I
B andg/or D 1i
MTBLO0B3
Type 1 or Type ll
Type | » GO 10 3.
Type It > GO TO 2.

2 CHECK INTAKE SYSTEM

Check the faliowings for connection.

» Air duct

o Vacuum hoses

» Intake air passage between air duct to collector

OK or NG
OK » GO TO 3.
NG » Reconnect the parts.

3 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF".
2. Leosen and retighten engine ground scrows.

1. Disconnect mass air flow sensor harness connector.

P AP Y

<Mass air flow senso

SEF293W

2. Turn ignition switch “ON".
3. Check voltage between terminal 2 and ground with CON-

SULT or tester.
E DISCONNECT

@RrD

7

@w _l

SEF197W
Voltage: Battery voltage
OK or NG
OK » [GOTOGS.
NG > GO TO 5.

5 DETECT MALFUNCTICNING PART

> LGO TO 4.

Check the following.

s Harness connectors M62, F24

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

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

> Repair harness or connectors.

EC-122



DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure (Cont'd)

6 CHECK GROUND CIRCUIT

8 CHECK MASS AIR FLOW SENSOR

—_

. Tun ignition switch “OFF”.
. Disconnect ECM harness connector.
3. Chack harness continuity between terminal 3 and ECM ter-

minal 48.
W DISCOMNECT E DISCONNECT
HS. Eé} TS. G@

Il _EcM |ofconnecTorl]|
48
Continuity should exist.
4. Alsc check harness for short to ground and short to power.

A"

SEF198W

Refer to “Component Inspection”, EC-124.

OK or NG
CK » GO TO 9.
NG » Replace mass air flow sensor.

9 CHECK SHIELD CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect joint connector-1.
3. Check the following.
e Continuity between joint connector-1 terminal 2 and ground
« Joint connector-1
(Refer to "HARNESS LAYOUT" in EL secticn.)
Continuity should exist.
4. Also check harness for short to ground and short to powaer.
5. Then reconnect joint connector-1.

OK or NG
OK > GO TO 7.
NG » Repair open circuit or short to ground

or short to power in harness or con-
nectors.

OK or NG
OK > GO TO 10.
NG > Repair open circuit or shert to ground

or short to power in harness or con-
nectors.

7 CHECK INPUT SIGNAL CIRCUIT

1. Check harness continuity between terminal 4 and ECM ter-

minal 47.
@ DISCONNECT & DISGAONNEGT
FAE AE

[ Ecm__ jo[connector]| (aTETE

o L@

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

SEF 199w

10 |CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-110.

> INSPECTION END

OK or NG
OK » GO TO 8.
NG > Repair open circuit or short to ground

ot short to power in harness or con-
nectors.

EC-123
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Component Inspection

— m CONNECT
[_Ecm ]OTICONNECTOH | e
4

2l

SEFQ99N

SEF781K

Component Inspection | o
MASS AIR FLOW SENSOR
NCECOD58501
1. Turn ignition switch “ON".
2. Start engine and warm it up to normal operating temperature.
3. Check voltage between ECM terminal 47 (Mass air flow sen-
sor signal) and ground.

Conditions Voltage V
Ignition switch “ON” (Engine stopped.) Less than 1.0
ldle (Engine is warmed-up to normal operating
1.3-17
temperature.)
2,500 rpm (Engine is warmed-up to normal oper-
. 1.8-2.4
ating temperature.}
Idle t¢ about 4,000 rpm” 1.3 - 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. Repeat above
check.

5. If NG, remove mass air flow sensor from air duct. Check hot
film for damage or dust.
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Cornponent Description

Absolute
pressure sensor

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

SEF4280y
5| |
4.5 ,
> 4L
835 | Ambient
g 3 ! barometi
§ o5l : arometic
2L ; pressure
ERR Vacuum
5 1t '
Qo5 |
033 106.6
(100, 3.94} (800, 31.50}
Fressure kPa (mmHg, inHg)
(Absolute pressure) SEFQ465
On Board Diagnhosis Logic
NCECGHED
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO105 A) An excessively low or high voltage from the sensor | e Harness or connectors
0803 is sent to ECM. (Absclute pressure sensar circuit is open or
shorted.)
e Absolute pressure sensor
B) A high voltage from the sensor is sent to ECM e Hoses
under light foad driving conditions. (Hoses between the intake manifold and abso-
lute pressure sensor are disconnected or
clogged.)
» Intake air leaks
o MAP/BARQ switch solenoid valve
* Absolute pressure sensor
) A low voltage from the sensor is sent to ECM e Absolute pressure sensor
under heavy load driving conditions.

DTC Confirmation Procedure e

NC
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 “PROCE-
DURE FOR MALFUNCTION 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-125
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DTC P0105 ABSOLUTE PRESSURE SENSOR

DTC Confirmation Procedure (Cont'd)

B] < MONITOR ¥ NO FAIL D
COOLAN TEMP/S 30°C
| RECORD
SEF0Q2PB

EI ¥ MONITOR ¥r NO FAIL I:l
CMPSsRPM(REF) 700rpm
| RECORD |
SEF190PB)

PROCEDURE FOR MALFUNCTION A

NCECOUE1S0!

() With CONSULT

1)

Turn ignition switch “ON".

2} Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 6 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
129.

@ With GST

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

2) Select "MODE 7" with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
129.

& No Tools

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

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

3) Perform “Diagnostic Test Mode il (Seif-diagnostic results)” with
ECM.

4) If tst trip DTC is detected, go to “Diagnostic Procedure”, EC-

PROCEDURE FOR MALFUNCTION B

129.

NCECO08T502

With CONSULT

1)

Start engine and warm it up to normai operating temperature.

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

3) Turn ignition switch “ON" and select “DATA MONITOR” mode
with CONSULT.

4) Start engine and let it idle.

5) Wait at least 15 seconds.

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
129.

With GST

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

2) Turmn ignition switch “OFF" and wait at least 5 seconds.

3) Start engine.

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

5) Select “MODE 7” with GST.

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
129,

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) P(e:rform “Diagnostic Test Mode Il (Self-diagnostic resuits)” with
ECM.

7} If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

129.
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DTC P0105 ABSOLUTE PRESSURE SENSOR

DTC Confirmation Frocedure {Cont'd)

+r MONITOR vr NOFAIL D
CMPS=RPM(REF} 4000rpm
VHCL SPEED SE TCkmsh
B/FUEL SCHDL 4.8msec
ABSOL PRES/SE 4.4V
| RECORD
SEF127VB

ENGINE SPD ........

COOLANT TEMP ..

VEHICLE 5PD ......

IGN ADVANCE ..o °

CALC LOAD

.......... 0.0%

INTAKE AIR ...... L 27°C

FUEL SYS #y ..

FUEL SYS #2 . UNUSED

SHORT FT #1 ... .. 0.0%

LONG FT #1 ... 0.0%

025 B1 &1 ... 0,000V

O2FTB1 ST o 0.0%

028 B1 $2 v 0000V oo

m CONNECT

H.S.

I__ecm__ o] connEcron]]

66

LGy

® O 1

SEFA71R

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 and check

“ABSOL PRES/SE” signal.

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

If the check result is NG, go to “Diagnostic Procedure”,
EC-129,

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.

Select “DATA MONITOR” mode with CONSULT.

Drive the vehicle at least 3 consecutive seconds under the fol-
lowing conditions,

NCECO0G1S03

3)
4)
5)
6)
7)

B/FUEL SCHDL More than 3.7 msec

CMPS-RPM (REF)

3,000 - 4,800 rpm

Selector lever Suitable position

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

Driving location

If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
129,

8)

Overall Function Check

PROCEDURE FOR MALFUNCTION C R
Use this procedure to check the overall function of the front heated

NCECDGE2

oxygen sensor circuit. During this check, a 1st trip DTC might not .

be confirmed.

@h With GST

1) Turn ignition switch “ON”.

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

3) Make sure that the pressure of absolute pressure sensor sig-
nal is more than 46 kPa (0.47 kg/cm?, 6.7 psi).

4) If NG, go to "Diagnostic Procedure”, EC-129.

No Tools

1) Turn ignition switch “ON".

2) Make sure that the voltage between ECM terminal 66 (Abso-
lute pressure sensor signal) and ground is more than 1.74 [V].
3) If NG, go to “Diagnostic Procedure”, EC-129.

EC-127
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Wiring Diagram

Wiring Diagram

NCECHOEY

EC-AP/SEN-01

ABSOLUTE
PRESSURE
]—\/Yv‘——l SENSOR
1 T S [ [
P W B
( P
I il B
{ [
! I
i I
[ | N - Detectabie line for DTC
: II e - Non-cletectable line for DTC
! ! (A - With AT
| [
| I
| I
I |
! i
f i
I |
| I
| |
! i
: 1
[ !
| I
| |
I | JOINT
| | CONNECTOR-2
: : F20
k’ ’ EE Ilj—@y——————-]
GY
i 1
JOINT
GONNECTOR-1
O | ]
LIl
4 GY GY B
|49| |l66” ISO[ “42[ %% E’, B
A/CC  PRES GND-A SENS TCM
ECM GND {TRANSMISSION .-——J
CONTROL 1
Fo6 MODULE) A 1
2y Fi5
—
e - 252627 [28]20l20]31]a2]33 4
ARAENNRBAAARBIGE AN RNNRIED) 34]35[36 37 |8 38 a0fa1]22]| Gz | il
GY L GY aglaaas| laslerfes]| & H.S.
10102 03| Tosftos|106 38
107[108f10e| [r1c)in|ne 42
napialns| el s 49]x
TLCb24
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure

Diagnostic Procedure .
If the trouble is duplicated after “PROCEDURE FOR MAL-
FUNCTION A or C”, perform “PROCEDURE A” below. i the
trouble is duplicated after “PROCEDURE FOR MALFUNCTION
B”, perform “PROCEDURE B” EC-131.

PROCEDURE A
NCECO0064501
1 RETIGHTEN GROUND SCREWS 3 CHECK POWER SUPPLY
1. Turn ignition switch “OFF". 1. Turn ignition switch “ON".
2. Loosen and retighten engine ground screws, 2. Check voltage between terminal 1 and engine ground with
CONSLILT or tester.
‘ :& DISCONNECT (_
\'1 N AE @
\ N
& 2 y
\ B A
S ¥ g ({’:
\ = : e
A =
A
\ \ ( SEF200W
SEF292W Voltage: Approximately 5V
OK or NG
» |coTo2 OK » |GoTO4.
NG > Repair harmess or connectors.
2 CHECK CONNECTOR
1. Disconnect absolute pressure senscr harness connecior, 4 CHECK GROUND CIRCUIT
-~ AN NNON L ASEAIAN it AU p—
> Absolute pressure sensor"/\/)})?/\ ; g:]m Lg;:mon switch .Ol.:Fl'j t inal 3 and .
harness connector x . eck hamess continuity between terminal 3 and engine
ground.
E‘ [HSCOMKEGT (‘
\ H4E &
3
Intake manifold coliector L
) F LA SEF204W i
2. Check sensor harness connector for water.
. SEF201W
Water shoul .
ater should not exist Continuity should exist.
CK or NG 3. Also check harmess for short to ground and short to power.
OK > GO TO 3. OK or NG
NG > Repair or replace harness cannector. OK > GO TO 5.
NG > Repair open circuit or short 10 ground
or short to power in hamess or con-
nectors.

EC-129
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure {Cont'd)

5 CHECK INPUT SIGNAL CIRCUIT

7 CHECK ABSOLUTE PRESSURE SENSOR

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 66 and

terminal 2.

T e Jo| connecTon| .s.
DISCGHNECT 66
& |

%

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

DISCCNNECT

SEF202w

“Refer to Component Inspection”, EC-133.

OK or NG
OK > GO 70 8.
NG » Replace absolute pressure sensor.

8 CHECK SHIELD CIRCUIT

0K or NG
OK » GOTO7.
NG > GO TO 6.

. Turn ignitiorr switch “OFF”.
. Remove jaint connector-2.
. Check the following.
Continuity between joint connector-2 terminal 1 and ground
Joint connector-1
Joint connector-2
(Refer to "HARNESS LAYOUT" in EL section.)
Continuity shouid exist.
. Also check harness for shert to ground and short to power.
. Then recennect joint connector-2.

OK or NG

® ¢ 8 LN =

[S Y

OK > GO TO 8.

6 DETECT MALFUNCTIONING PART

Check the feltowing.

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

e Harness for open or shert between absolute pressure sen-
sor and TCM (Transmission control module)

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

nectors.

9 CHECK INTERMITTENT INCIDENT

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

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

» INSPECTION END
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnastic Procedure (Contd)

PROCEDURE B =NCECODG4502

@l

1 INSPECTION START 2 CHECK VACUUM SOURCE TO ABSOLUTE

- - ) PRESSURE SENSOR
1. Start engine and warm it up to normal operaling tempera-
ture. (@) (With CONSULT) A
1

2. Turn ignition switch “OFF". . Start engine and let it idle.

3. Attach the vacuum gauge between the absolute pressure 2. Select “MAP/BARO SW/" in "ACTIVE TEST” mode with
sensor and the rubber tube connected to the MAF/BARO CONSULT. EM
swilch solenoid valve, 3. Touch "MAP" and “BARQ" alternately and check for
Vacuum.

NSNS N SNOON L ASIAA
Absoclute pressure sensor

ess connector

EactivetesT@ [ LG

MAPBARO swrv  MAP

==zzzzzzzz MONITOR ==zz==zzz=:c
CMPS=RPM{REF) 700rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3V FE

s

Intake manifold collector
r P WL L/ Y |

WG| AP & |

Absolute pressure SEF500R .

sensor MT
Vacuum gauge B ACTIVETEST B [ ‘
Rubber tube MAP/BARO SW/v  Baro NS
(Originally zzzzzzz=== MONITOR zzzzz=z=zzz=: A '
=1  connected
CMPS*RPM(REF) 700rpm
o the abslute MAP/BARO SWV  BARO
pressure sensor) ABSOL PRES/SE 4.3V A
| 5
3-way connector SEF290W BARO S
SEF4938R i
Models with  p |GO TO 2. WMAPIBARG SWY Vacuum BR
CONSULT BARO Should not exist
. MAP Should exist
Models with- > GO TO 3. &7
out CONSULT mTBLOOTS | © ‘
OK or NG
0K » [coTos. RS
NG > GOTO 4.
BT
3 CHECK VACUUM SOURCE TO ABSOLUTE |
PRESSURE SENSOR
I
(Without CONSULT) FHA |
1. Start engine and let it idie.
2. Check for vacuum under the following condition.
SG
Condition Vacuum
For5 ndis aft .
ngn%egﬁgmza er Should not exist E!i
=4S
More than 5 seconds after ;
starting engine Should exist ‘

MTBLO0BO ﬂx
OK or NG |

oK p |GOTOS.
NG p |(coTO4.
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

4  |CHECK VACUUM HOSE

CHECK I_NTAKE SYSTEM

1. Turn ignifion switch "OFF”.
2. Check vacuum hose for clogging, cracks, disconnection or
improper connection.

o
Split

7
Check intake system for air leaks.
QK or NG
OK > GO TO 11,
NG > Repair it.
8 CHECK HOSE BETWEEN ABSOLUTE

PRESSURE SENSOR AND MAP/BARO
SWITCH SOLENOID VALVE

Clogging
—=.
Dﬁ% Improper connection
) SEF108L
OK or NG
OK > GO TO 5.
NG > _ Clean, repair or replace the hose.
5 CHECK VACUUM PORT

o

Check vacuum port for clogging.

Intake manifold

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

connection.
=
Split
Clogging
==
j% Improper connection
SEF109L

OK or NG

OK > GOTO 9

NG » Repair or reconnect hose.

9

CHECK HARNESS CONNECTOR

1. Disconnect absolute pressure sensor harness connector.
2. Check sensor harness connector for water.

SEF368U Water should not exist.
OK or NG QK or NG
OK > GO TO 6. OK > GO TO 10.
NG » Clean or repair the vacuum port. NG > Repair or replace hamess connector.
6 SEE\?K MAP/BARO SWITCH SOLENOID 10 CHECK ABSOLUTE PRESSURE SENSOR
E
Refer to “Component inspection”, EC-133.
Refer to “Component (nspection”, EC-340.
CK or NG
OK or NG
OK » GO TO 1.
oK » GO TO 7.
NG > Replace absolute pressure sensor.
NG > Replace MAP/BARQ switch solenoid
valve.
11 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-110.

»

INSPECTION END
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Component Inspection

comicr Component inspection o
. P “ ABSOLUTE PRESSURE SENSOR eecomsor ]
ECM__ |O] CONNECTOR]| 1. Remove absolute pressure sensor with its harriess connector =
65 connected.
2. Remove hose from absolute pressure sensor.
3. Turn ignition switch “ON” and check output voltage between

Absolute pressure
sensor

=
B

ECM terminal 66 (Absolute pressure sensor signal) and engine _
I t ground. B
© O The voltage should be 3.2 to 4.8V.

4. Use pump to apply vacuum of -26.7 kPa (-200 mmHg, -7.87 ~
SEFS1SU inHg) to absolute pressure sensor as shown in figure and L

check the output voltage.
The voltage should be 1.0 to 1.4V lower than the value

measured in step 3.
CAUTION:
e Always calibrate the vacuum pump gauge when using it. EE
¢ 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. CL

BT

=l
5=

@
(@]
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Component Description

Intake air
temperature sensor

Component Description A

The intake air temperature sensor is mounted to the air duct hous-
ing. The sensor detects intake air temperature and transmits a sig-
nal to the ECM.

The temperature sensing unit uses a thermistor which is sensitive
to the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise.

SEF206T

20t <Reference data>

3 Intake air temperature Voltage™ Resistance

57 *C (°F) vV k2
S 4 Acceptable
g 2 20 (68) 35 21-29
g5 1o}
2 osf 80 (176) 1.23 0.27 - 0.38
£ 0.4}
= o2l *: These data are reference values and are measured between ECM terminal 28

) {Intake air temperature senscr) and ECM terminal 43 (ECM ground}.

20 0 20 40 60 B0 100

(-4} (32) (68} (104)(140) {176) (212)
Temperature °C {°F)
SEF012P
On Board Diagnosis Logic
NCECOOBT
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
PO110 A) An excessively low or high voltage from the sensor | e Harness or connectors
0401 is sent to ECM, {The sensor circuit is open or shorted.}
i - i e Intake air tarnperature sensor
B} Raticnally incorrect voltage from the sensor is sent

to ECM, compared with the voltage signal from
engine coolant temperature sensor.

Engine operating condition in fail-safe mode

The ECM functions on the assumption that the intake air temperature is 25°C (77°F).

DTC Confirmation Procedure —
Perform “PROCEDURE FOR MALFUNCTION A” first. If the 1st
trip DTC cannot be confirmed, perform “PROCEDURE FOR
MALFUNCTION B”.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont'd)

PROCEDURE FOR MALFUNCTION A S
% MONITOR % NoFaL [] @ With CONSULT
CMPS*RPM(REF) orpm 1) Turn ignition switch “ON”, Gl
2) Select "DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds. A
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
138. :
@& With GST ER
RECORD 1} Turn ignition switch “ON”" and wait at least 5 seconds.
seromoup 2)  Select MODE 7 with GST. LE
3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- !
138.
& No Tools E
1)  Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at [east 5 seconds and then FE |
turn “ON”. |
3} Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM. CL \
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- ‘
138.
MT

PROCEDURE FOR MALFUNCTION B ‘

NCECODE3S02
% MONITOR  ¥¢ NO FAIL CAUTION: i
COOLAN TEMP/S 230°C Always drive vehicle at a safe speed.
VHCL SPEED SE 75kmvh TESTING CONDITION: A
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. 8U
With CONSULT
1} Wait until engine coolant temperature is less than 90°C

RECORD | (194°F). BR

seFzasual @)  Turn ignition switch “ON”. |

b} Select “DATA MONITOR” mode with CONSULT.
¢) Check the engine coolant temperature. |
d) [f the engine coolant temperature is not less than 80°C
(194°F), turn ignition switch “OFF" and cocl down engine. BS |
e Perform the following steps before engine coolant temperature
is above 90°C (194°F).

2) Turn ignition switch “ON". BT ‘

3) Select “DATA MONITOR” mode with CONSULT. '

4) Start engine. . ‘
TS

5) Hold vehicle speed more than 70 km/h (44 MPH} for 105 con-
secutive seconds.

6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- §C
138.
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont'd)

With GST
EBEt §¥§ ﬁ;_ UNSEEB 1} Wait until engine coolant temperature is less than 90°C
CALC LOAD 0% (194°F)
COGLANT TEMP 28°C .
choaLELA 9% a) Turn ignition switch “ON”,
\E,EEI'EEESSFF?D gﬁrﬁ}é b} Select MODE 1 with GST.
G AOVANGE 2L c) Check the engine coolant temperature.
#’*SEOWLE FOS 9-09"1/30?,2 d) If the engine coolant temperature is above 80°C (194°F), tum
833 E?%/:TION 03803 ignition switch “OFF” and cool down engine.
O2FT B1,S1 0% e Perform the following steps before engine coolant temperature
025 B1,52 0.000V is above 90°C (194°F).

SEFSS0N]  2)  Start engine.
3) Hold vehicle speed more than 70 km/h (44 MPH) for 105 con-

CONNEGT . .
F & secutive seconds.
O .
[_Ecm LI‘ comecTon]| fff ) . 4) Select MODE 7 with GST.
5) |If tst trip DTC is detected, go to “Diagnostic Procedure”, EC-

138.
@-@ . @& No Tools
1) Wait until engine coolant temperature is less than 90°C
E (194°F),
© & a) Turn ignition switch “ON”.
= b) Check voltage between ECM terminal 51 (Engine coolant tem-
SEFOceP perature sensor signal) and ground.

Voltage: More than 1.0V
¢) If the voltage is less than 1.0V, turn ignition switch “OFF" and
cool down engine.
e Perform the following steps before the voltage is below 1.0V.
2) Start engine.
3} Hold vehicle speed more than 70 km/h {44 MPH) for 105 con-
secutive seconds.
4) Turn ignition switch “OFF", wait at least 5 seconds and then

turn “ON".

5) Perform “Diagnostic Test Mode 1l (Self-diagnostic resuits)” with
ECM.

6} If 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC-
138.
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

. Mﬁring Diagram

Wiring Iji'agram' | | p—
EC-IATS-01 @

INTAXE AIR

TEMPERATURE
l—@j SENSOR

N o] €2 MA&
=T
EM
LG

W  Dotectable line for OTC
—: Nor-getectable ling for DTC

RIY B
r_l._l_ I_I_I (A with AT
61K_ m BBK
RYY g
FE
|
i
CL
|
RIY B
L 2057 e
R/Y (£23) B
AT |
AX
o
© - CU
} lv BR |
RYY B B §T
Ll [Tsol ezl |
TAMB GND-A SENS TGM B
ECM GND (TRANSMISSION
CONTROL
Fob MODULE) :
<> BT |
. ‘
_ ) Refer to last page {Foldout page). i |
=] . @ HA |
52 o[ 26]7fa20]ao]a1]ze] 33 :
(2l ” -l?1|23|i:; ?4%2 T fsiﬁ ITQIJhBD £ H 351561379636y M) 4 %
GY W sl lellal] &v S
el |
1o1]102l10] [104]:05T108 ‘
1o7{108l10g] [110]111[112 ‘
W 5.
nalualus] [nslilis e [3s]a6]7 ()8 |

TEC525

EC-137 323



DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Diagnostic Frocedure

Diagnostic Procedure
NCECO070
1 CHECK POWER SUPPLY 3 CHECK GROUND CIRCUIT
1. Turn ignition switch “OFF". 1. Turn .ignition switch “OFF”.
2. Disconnect intake air temperature senscr harness connec- 2. Check harness continuity between terminal 2 and engine
tor. ground.

S
Air duct

\
/

% DISCONMECT @
A€ &
"~ [\ lemperature sensor

harnasg connactor

1NN )
— \\\/ - SEF20awW
- Continuity should exist.

3. Also check harness for short to ground and short to power.

>
Intake air i

SEF213T
3. Turn ignition switch “ON". OK or NG
4, Check voltage between terminal 1 and ground with CON-
SULT or tester. oK » |GOTOS.
E DISCGNNECT NG ’ GO TO 4.
€
B2
4 DETECT MALFUNCTIONING PART
Check the following.
G)J e Harness connectors E75, M6
1® » Hamess connectors M49, F23
Y™ e Hamess for open or short between ECM and intake air tem-
(l@} @ perature sensor
+ Hamess for open or short between intake air temperature
SEFa0aw d TCM (Transmissi trol module)
Voltage: Approximately 5V SENSsOr an {Transmission control

OK or NG

OK > GO TO 3. > Repair cpen cnrcm_t or short to ground
or short to power in harness or con-
NG | 2 GO TGO 2. nectors,
2 DETECT MALFUNCTIONING PART 5 CHECK INTAKE AIR TEMPERATURE SEN-
Check the following. SOR
¢ Harness connectors E75, M6 Refer to "Component Inspection”, EC-139.
e Harness connectors M43, F23 OK or NG
e Harness for open or short between ECM and intake air tem- or
perature sensor OK > GO TO 6.
NG » Replace intake air temperature sensor.

> Repair harness or connectors.

6 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-110.

» INSPECTION END

324 EC-138



DTC P0O110 INTAKE AIR TEMPERATURE SENSOR

Component Inspection

Component Inspection
INTAKE AIR TEMPERATURE SENSOR
TS. Check resistance as shown in the figure.

NCEC0071

NCEC0071501 @]U

A

EM

SEF205W LG

—

2or <Reference data>
E Intake e?:l(r:t?‘:nlgg)erature Resistance kQ

Acoeptable
20 (68} 21-289 EE

80 (176) 0.27 - 0.38

Resistance kQ

o o o~

if NG, replace intake air temperature sensor. €L

= N B DD M OO
— T

20 0O 20 40 80 80 100
(-4) {32) {8) (104} 140) {176)(212)
Temperature °C (°F) MT
SEF012P !

ST

&S

=)

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

Component Description

o Component Description
erminal ) NCECO072
Sensor 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
S engine coolant temperature input. The sensor uses a thermrgtor
|| which is sensitive to the change in temperature. The electrical
resistance of the thermistor decreases as temperature increases.
Gaskel/
SEF584K
201 <Reference data>
or Engine coolant temperature Voltage* Resistance
el °C (°F) v kQ
3 4 Acceptable
3 2 -10 (14) 4.4 70-114
g 1.0}
2 o8 20 (68) 35 21-29
‘# 04
A 50 (122) 2.2 0.68 - 1.00
0 353520 50 80 00 90 (194) . 09 0.238 - 0.260
-4} (32) (68}{104) (140) (176)(212) -
Temperature °C (°F) *: These data are reference values and are measured between ECM terminal 31
SEF012P|  (Engine coolant temperature sensor) and ECM terminal 43 (ECM ground).
CONSULT Reference Value in Data Monitor
Mode
NCECEO73
MONITOR ITEM CONDITION SPECIFICATION

COOLAN TEMP/S | e Engine: After warming up

More than 70°C {158°F}

On Board Diagnosis Logic

NCECO074

DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO115 e An excessively high or low voltage from the sensor is e Harmness or connectors
0103 sent to ECM.” (The sensor circuit is gpen or shorted.)
e Engine coofant temperature sensor

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

Detected itemns

Engine operating condition in fail-safe mode

“ON” or “START".

Engine coolant temperature will be determined by ECM based on the time after turning ignition switch

CONSULT displays the engine coolant temperature decided by ECM.

Condition

Engine coolant temperature decided (CONSULT

display)
Engine coolant tempera- Just as ignition switch is turned ON or Start 40°C (104°F)
ture sensor Gircuit More than approx. 4 minutes after ignition ON or 80°C (176°F)

Start

Except as shown above

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

When the fail-safe system for engine coolant temperature sensor is activated, the cooling fan operates
while the engine is running.

326
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

DTC Confirmation Procedure

3!

¥ MONITOR  ¥r NOFAIL D

COQLAN TEMP/S

30°C

RECQORD

SEF002PB

DTC Confirmation Procedure .

NOTE:

if “DTC Confirmation Procedure” has been previously conducted, Gl

always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test. BA

With CONSULT

1) Turn ignition switch “ON".

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

3) Wait at least 5 seconds.

4) I1f413 st trip DTC is detected, go to “Diagnostic Procedure”, EC- LC

@ With GST

1} Turn ignition switch “ON” and wait at least 5 seconds.

2) Select “MODE 7" with GST.

3) K 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC- EE
143.

@& No Tools |

1} Turn ignition switch “ON” and wait at least 5 seconds. CL

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

3) Perform “Diagnostic Test Mode |1 (Self-diagnostic results)” with BT ‘
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- A
143.

SU
BR
ST

RS

HA |
SG
EL |

DX ‘

|
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)
Wiring Diagram

Wiring Diagram
ENGINE COOLANT EC'ECTS'O1
TEMPERATURE
r@—l SENSCR
Ll @@

BRY B
N ; Dotectable line for DTC
neeme - Non-detectable line for DTC
{AD: With AT
BR/Y B
€z
Cedr =-Le )
BR/Y B
—-
O
BR/Y B B
=1 [E =1
™ GND-A SENS TCM
TRANSMISSION
ECM ‘ GRD (CONTHOL
F26 MODULE)
&>

[ =]
QY

G
o [ro
e
>/
g
15
2

25]28]27[28]29]30(31]32]33
Yi 36(ar{38[30]40]41]42
G zalae]es]] laslarlasl| G¥ HS.

1o1ftozt103] [104]108]:08
iorj108f1cg] [r1o1n]r2
113{114n1s| [116litz]11s

[29[30]3132] s3]
[a4]asfoe[a7]

(]

TECS26

EC-142

NCECOS7E



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

Diagnostic Procedure

Diagnostic Procedure

NCLCO077

)
|(.7—',H
5

1 CHECK POWER SUPPLY 3 CHECK GROUND CIRCUIT

1. Tumn ignition switch “QOFF”. 1. Turn igrition switch "OFF”,

2. Disconnect engine coolant temperalure sensor harness 2. Check harness continuity between terminal 2 and engine

connector. ground.
— 11

!
Engine coolant
temperature
senscr harness

E iﬁfl £l

L=

) ; B -
. fz—?—*{i\ seFeorw |
A g, Continuity should exist. e
/ ASCD actuator SEF296W 3. Also check hamess for short to ground and short to power.
3. Turn ignition switch “ON".
4. Check voltage between terminal 1 and ground with CON- OK or NG o
SULT or tester. oK » |GoTOS. -
DISCOMNCLT NG > GO TO 4. .
L
4 DETE UNCTIONING PART
(ﬁb CT MALFU N

PR

% ﬁ Check the following. Al
: e Harness connectors £123, F6
D O e Harness for open or short between ECM and engine coolant

7oy temperature sensor iy
@@ @ Harness for epen or short between engine coolant tempera- N
SEF206W ture sensor and TCM (Transmission control module)
Voitage: Approximately 5V
OK or NG ] b Repair cpan circuit or short to ground
OK » GO TO 3. or short to power in harness or con- .
nectors. el
NG B GO TO 2.
5 CHECK ENGINE COCLANT TEMPERATURE &
2 |DETECT MALFUNCTIONING PART SENSOR Y ol
Check the following. Refer to “Component Inspection’, £C-144.
@ Harness connectors E123, F6 o
« Harness for open or short between ECM and engine coolant OK or NG n
temperature senser OK > GOTO 8
NG P | Replace engine coolant temperature =18
[ Repair harness or connectors. sensor.
hila)

6 CHECK INTERMITTENT INCIDENT
Perform "TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT", EG-110. &0
P |INSPEGTION END &l
125K
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Component !nspect:on

-
SEF152P
20+
§F
g 4r Acceptable
s
1.0F
& oaf
[%]
& o4}
0.2f
0.1 l | | | | | x
P 4) {32; (sa) (mn) (140) (175}(21 2)
Temperature °C (°F)
SEF012P|

Component Inspection
ENGINE COOLANT TEMPERATURE SENSOR
Check resistance as shown in the figure.

<Reference data>

NCECOR78

NCECOSTas01

Resistance kQ

Temperature °C ("F)
| 20 (68) ' 21-29
50 (122) - 0.68 - 1.00
90 (194) 0.236 - 0.260

if NG, replace engine coolant temperature sensor.
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DTC P0120 THROTTLE POSITION SENSOR

Component Description

Component Description

NCEC0079

NOTE:

ggTC P0120 (0403) is displayed with DTC P0510 (0203), first perform trouble diagnosis for DTC P0510, Gl
-320.

The throttle position sensor responds to the accelerator pedal movement. This sensor is a kind of potentiom- [

eter which transforms the throttle position into output voltage, and emits the voltage signal to the ECM. In

addition, the sensor detects the opening and closing speed of the throttle valve and feeds the voltage signal

to the ECM. EM

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

sor. This sensor controls engine operation such as fuel cut. On the other hand, the “Wide open and closed

A

=

throttle position switch”, which is built into the throttle position sensor unit, is not used for engine controi. LG
< Supply voltage: 5V
;‘; (Applied between terminal
Wide open o No. 1 and 3)
throttle 5 &0 FE
position ™ Output voltage between
l_os switch 2 terminal No. 2 and 3) ‘
(D) e Closed E 4.0 ;/ @JL.
= re s J throttle E
[ position 2
a t_°4 switch § T
3 z pd
= N Throttle 520
[— 2 4 position © A
- | sensor E A ‘
e
1 > o
2 0 45 90 135 AX
g Throtlle valve opening angle {deg)
serzoaw | SU
CONSULT Reference Value in Data Monitor R
Mode |
aps . NCEC0080
Specification data are reference values.
MONITCR ITEM CONDITION SPECIFICATION ST |
e Ignition switch: ON Throttle valve: fully closed 02-08v
THRTL POS SEN | (Engine stopped) RIS
s Engine: After warming up Throttle valve: fully opened 3.5 - 4.5V
o Ignition switch: ON Throttle valve: fully closed 0.0% BT
ABSOL TH-P/S (Engine stopped) ‘
e Engina: After warming up Throttle valve: fully opened Approx. B8%
- A4
ECM Terminals and Reference Value —
Specification data are reference values and are measured between each terminal and 43 (ECM ground). {
!\‘_\
TERMI- WIRE SCJ
A~ | coLon ITEM CONDITION DATA (DC Voltage)
: EL
’ [Ignition switch “ON"] )
s Warm-up condition 0.2 - 0.8V |
23 v Throttle position sensor » Accelerator pedal fully released losg ‘
[Ignition switch “ON"] }
» Accelerator pedal fully depressed 35 - 4.5V
49 P/L Sensors’ power supply [ignition switch “ON"] Approximately 5V ‘
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DTC P0120 THROTTLE POSITION SENSOR

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DG Voltage}
COLOR
NO.
R [Engine is running] .
50 B Sensors’ ground o Mdie speed Approximately 0V
On Board Diagnosis Logic
NCECOpa2
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
PO120 A). An excessively low or high voltage from the sensor | e Harness or connectors
0403 is sent to ECM.* {(The throttle position sensar circuit is open or
shorted.)
e Throttle position sensor
B) A high voltage from the sensor is sent to ECM e Harness or connectors
under light load driving condition. (The throttle position sensor circuit is open or
shorted.)
« Throtlle position sensor
e Fuel injector
« Camshaft position sensor
« Mass air flow sensor
C) A low voltage from the sensor is seni fo ECM e Harness or connectors
under heavy load driving condition. {The throttle position sensor circuit is open or
shorted.)
e Intake air leaks
e Throttle 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 sensor
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

NCECOI83

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”.
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-146



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

¥ MONITOR % NOFAIL

VHCL SPEED SE

20km/h

RECORD

N

SEFB51UA

PROCEDURE FOR MALFUNCTION A NeECoomaSD!

CAUTION:

Always drive vehicle at a safe speed. : Gl

TESTING CONDITION:

¢ Before performing the foliowing procedure, confirm that g4
battery voitage 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.

VHCL SPEED SE More than 4 km/h (2 MPH) |
Selector lever Suitatle position except "P" or “N” GL

position |

|

3} |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- M
153.

With GST :

1) Start engine and maintain the following conditions for at least I ‘
5 consecutive seconds.

Vehicle speed More than 4 km/h (2 MPH) AX
Selector lever Suitable position except “P" or “N"
position Sy ‘

2) Select “"MODE 7” with GST.
3) |If ist trip DTC is detected, go to “Diagnostic Procedure”, EC- BR
153.

@ No Tools i

1) Start engine and maintain the following conditions for at least ST
5 consecutive seconds. |
Vehicle speed More than 4 km/h (2 MPH) EBS
Selector lever Suitable position except “P” or “N”
position BT

2) Tumn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch "“ON” and perform “Diagnostic Test Mode g
Il {Self-diagnostic results)” with ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
158. §C
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DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

i3

% MONITOR ¥ NOFALL
CMPS*RPM(REF)  700rpm

RECORD

SEF190PC

PROCEDURE FOR MALFUNCTION B
@) With CONSULT
1) Turn ignition switch “ON".

NCECOD83502

2) Select "DATA MONITOR"” mode with CONSULT.
3) Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,000 rpm, maintain the following condi-
tions for at least 10 seconds to keep engine speed below 1,000
rpm.
Selector lever Suitable position except “P" or
“N” position
AT mode| Brake pedal Depressed
Vehicle speed 0 km/h {0 MPH)
Selector lever Suitable position except “N”
{(Higher gear position such as
3rd or 4th is better to keep low
M/T model engine mpm.)
Accelerator pedal Released
Vehicle speed As slow as possible
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

163.

&) With GST

1) Start engine and let it idie for at least 10 seconds.
If idle speed is over 1,000 rpm, maintain the following condi-
tions for at least 10 seconds to keep engine speed below 1,000

rpm.
Selector lever Suitable position except “P" or
“N" position
AT modsl Brake pedal Depressed
Vehicle speed 0 km/h (0 MPH)
Selector lever Suitable position except "N”
(Higher gear positicn such as
3rd or 4th is better to keep low
M/T model engine rpm.)
Accelerator padal Released
Vehicle speed As slow as possible

Select “MODE 7" with GST.

If 1st trip DTC is detected, go to "Diagnostic Procedure”, EC-
153.

No Tools

1) Start engine and let it idle for at least 10 seconds.

If idle speed is over 1,000 rpm, maintain the following condi-
tions for at least 10 seconds to keep engine speed below 1,000

2)
3}

rpm.
Selector lever Suitable position except “P”" or
“N” position
AT model Brake pedal Deprassed
Vehicle speed 0 kmv/h (0 MPH)
EC-148



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

Selecter lever Suitable position except “N”
(Higher gear position such as €l
3rd or 4th is better to keep low

M/T model engine rpm.}
Accelerator pedal Reteased 1A
Vehicle speed . As slow as possible
2) Turh ignition switch "OFF” and wait at least 5 seconds. Ej
3) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM. LG
4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
153.
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DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Frocedure (Cont'd)

% MONITOR ¥ NoFaiL []

THRTL POS SEN 0.48Y

ABSOL TH=P/S 0.0%

| RECORD
[ SEF024PB

NG data OK data
THRTL POS SEN +00"00 THRTL POS SEN +00"00
15:38 x0.1V  +03"'64 15:38 x0.1V  +03"64
D 13 26 38 51 0 i3 26 38 51

»

»

ABSOL THeP/S
15:38 %
0 25 80

»

+00°00 ABSCL THeP/S
+03'54 15:38 o,
751000 25 80

+00"00
+03"54
75 100

»

PROCEDURE FOR MALFUNCTION C

CAUTION:

Always drive vehicle at a safe speed.

(@ 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".

4) Select “MANU TRIG" and “HI SPEED” in “DATA MONITOR"
mode with CONSULT.

5) Select “THRTL POS SEN” and “ABSOL TH-P/S” in “DATA
MONITOR” mode with CONSULT,

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

7) Print out the recorded graph and check the following:

e The voltage rise is linear in response to accelerator pedal
depression.

e The voltage when accelerator pedal is fully depressed is
approximately 4V.
If NG, go to “Diagnostic Procedure®, EC-153.
If OK, go to following step.

8) Select “AUTO TRIG” in “DATA MONITOR" mode with CON-
SULT.

9} Maintain the following conditions for at least 10 consecutive

NCECOO83502

: seconds.
THATL ABSOL THRTL ABSOL CMPS-RPM (REF) More than 2,000 rpm
1638 SEN SEN 1538 SEN SEN
V) (%) ’ (V) (%) MAS AIR/FL SE More than 3V
0036 214 3g.9 00'46 283 57.4
0oas 530 a3 Dol w0 &0 COOLAN TEMP/S More than 70°C (158°F)
00"39 232 444 00'49 324 861
it S L 6080 334 g8 Selector lever Suitable position
00'43 258 504 00'52 356 742
Quia: 260 528 OOGS 368 70 Driving location Driving vehicle uphill (Increased engine load)
will help maintain the driving conditions
SEF021PB required for this test.
8] 10) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
% MONITOR % NoFalL [] 153.
CMPS-RPM(REF) 2137rpm
MAS AIR/FL SE 3.07v
COOLAN TEMP/S B4°G
[ RECORD |
SEF235UA

EC-150



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

— m CONNECT
[__Ecm__[o[connEcToR]| Ej]
a7

@E] @@ﬂ

SEFS99N

COMNECT

\__Eom__ o] connecTor | E_j]
51

&
o

SEF006P

@ With GST
1) Maintain the following conditions for at least 10 consecutive
seconds. (Gl
Gear position Suitable position
, VA
Engine speed Mare than 2,000 rpm v
Engine coolant temperature More than 70°C {158°F}
=
Voltage between ECM terminal | More than 3V el
47 (Mass air flow sensor sig-
nal} and ground =
LG

2} If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
153. '

No Tools

1) Maintain the following conditions for at least 10 consecutive

seconds. BB
Gear position Suitable pasition
I
Engine speed More than 2,000 rpm GL

Voltage between ECM terminal | More than 3V ‘
47 (Mass air flow sensor sig- MT
nal) and ground |

Voltage between ECM terminal | Less than 1.5V
51 (Engine coolant tempera- AT
ture senscr signal) and ground |

>

2) Stop the vehicle, turn ignition switch “OFF”, wait at least 5 A}
seconds and then turn “ON". ‘
3) Perform “Diagnostic Test Mode Il (Self-diagnostic resuits)” with
ECM. . SU
4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- |

153.

A
SE

EE[L‘
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DTC P0120 THROTTLE POSITION SENSOR
Wiring Diagram

Wiring Diagram | o
EC-TPS-01

THROTTLE
POSITION

l—\/¥\/‘—| SENSOR

EEEN : Detectable line for DTC
—  Non-detectable line for DTC

{AY  Wih AT

JOINT
CONNECTOR-1

o-|——1=-
PiL Y B I I I B
el [Za)l o]l I|3 i s ]
AVCC TVO1 GND-A ® I SENS TCM
oM GND (TRANSMISSION
_L CONTROL
.3 L MODULE)
F16 GOREY,
=l
»ze z5]20]27[28]20]30]a1 [22] 32
NNNRNNARABARIGD, a4z (36|37 (38 0041 [42
BR L aalulas|(leelarlesl] G LR

101Ho2]10at [104]105
107[108f1og| [110f111
13| 1411s] [nefii7

F26
W E HS.

TECS27
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DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure

Diag'nosti'c Procedure

NCEC0085

1 |INSPECTION START

5 CHECK POWER SUPPLY

Which malfunction A, B or C is duplicated?

MALFUNCTICN Type

A A

B B

C C

MTBLODES
Type A,Bor C

Type Aor B » GO TO 4.
Type C » GO TO 2.

2  |ADJUST THROTTLE POSITION SENSOR

Perform “Basic Inspection”, EC-83.
OK or NG

oK p |GOTOS

3  |CHECK INTAKE SYSTEM

Check the followings for connection.

» Air duct

e Vacuum hoses

e Intake air passage between air duct to intake manifold col-
lector

1. Discohnect throttfe position sensor hameass cennector.

Throttle position

senser harngss
connecto/ &S‘
SIS

Throttfe position3
switch harness >
connector “m
/ / SEF297W

2. Tumn ignition switch “ON".
3. Check voltage between terminal 3 and ground with CON-

SULT or tester.
DISCONNECT
=
o 48 €

1y

]

&
B

SEF209W

OK or NG Voltage: Approximately 5V
OK p [GOTOA4. OK or NG
NG » Reconnect the parts. OK > GO TO 6.
' NG » Repair harness or connectors.

4 RETIGHTEN GROUND SCREWS

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

2

\ tle body *
2O

SEF292W

6 CHECK GROUND CIRCUIT

> lGOTO 5.

1. Tum ignition switch “OFF".
2, Check harness continuity between terminal 1 and engine

ground.

=)

kA

SEF210W

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

OK or NG
OK > GO TC 8.
NG » GOTO7.

EC-153

A

Ei]

LG

FE

i
=1

ac
e

DX

339
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DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure (Cont'd}

7 DETECT MALFUNCTIONING PART

Check the foliowing.

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

» Harness for open or short between throttle position sensor
and TCM {Transmission control module)

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

>

8 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect ECM harness connector.
2. Check hamess continuity between ECM terminal 23 and
terminal 2.

W
TS.

DISCOMNECT

€

[ ecm_[ofcomecror]] Efim

23

BISCONNECT

@&

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

[Q]

SEF211W

10 CHECK MASS AIR FLOW SENSOR
Refer to “Component Inspection”, EC-124.
OK or NG
OK p |GOTO 1.
NG > Replace mass air flow sensor.
11 CHECK CAMSHAFT POSITION SENSOR
Refer to “Component Inspection”, EC-266.
OK or NG
oK p |GOTO 12
NG » Replace camshaft position sensor.
12 CHECK FUEL INJECTOR
Refer to “Component inspection”, EC-453.
OK or NG
OK > GO TO 13.
NG > Replace fuel injector.
13 CHECK SHIELD CIRCUIT

OK or NG
OK » GO TO9.
NG > Repair open circuit or short to ground

or short to power in harness or con-

1. Turn ignition switch “OFF”.

2. Remove joint connector-1.

3. Check the following.

= Continuity between joint connector-1 terminal 2 and ground
e Joint connector-1

(Refer to “HARNESS LAYOUT” in EL section.}
Continuity should exist.

4. Also check harmess for short t¢ ground and short to power.

nectors. 5. Tken reconnect joint connector.
OK or NG
9 CHECK THROTTLE POSITICN SENSOR OK »  [GOTO 14,
Refer fo "Component Inspection”, EC-155. NG > Repair open circuit or short to ground
or short to power in harness or con-
OK or NG nectors.

OK (Type Bin o GG TC 10.
step1}
OK (Type Aor B GO TO 13, 14 CHECK INTERMITTENT INCIDENT
C in step1) Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
NG P |Replace throttle position sensor. To INCIDENT", EC-110.

adjust it, perform “Basic Inspection”,

EC-83.

P  |INSPECTION END

EC-154




DTC P0120 THROTTLE POSITION SENSOR

Component Inspection

Y¢ MONITOR v NOFAL [ ]

CMPS»RPM(REF)
COOLAN TEMP/S
THRTL POS SEN

Qrpm
B85°C
0.52v

=

SEF765W

l RECORD

m CONNECT
H.3.

I_Ecm o] connecTonr]]

Lﬂ

SEF767W

Component Inspection

THROTTLE POSITION SENSOR

With CONSULT

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

2} Stop engine and turn ignition switch “ON”.

3) Select “DATA MONITOR” mode with CONSULT.

4} Check voltage of “THRTL POS SEN” under the following con-
diticns.

NOTE:
Voltage measurement must be made with throttle position

sensor installed in vehicle.

NCECTOBS

NCECO086501

Throttle valve conditions Voltage (V)

Campletely closed 0.2-0.8(a)

Between (a} and (b)

3.5- 4.5 (b)

Partially open

Completely open

If NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-83,

5) If it is impossible to adjust closed throttie position switch in
“Basic Inspection”, replace throttle position sensor.

& Without CONSULT

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

2) Stop engine and turn ignition switch “ON".

3) Check voltage between ECM terminal 23 (Throttie position
sensor signal) and ground under the following conditions.

NOTE:

Voltage measurement must he made with throttle position

sensor installed in vehicle.

Throttle valve conditions

Voitage (V)

Completely closed

0.2 - 0.8 (a)

Partially open

Between (aj and {b)

3.5-4.5(b)

Completely open

If NG, adjust closed throttle position switch. Refer to “Basic
inspection”, EC-83.

4) It it is impossible to adjust closed throttle position switch in
“Basic Inspection”, replace throttle position sensor.

EC-155

WA
EM
LG

[Fle

Gl
T

AT

BT
HA
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Component Description

Terminal
Sensor
/ O i
Gasket
SEFSo4K
20
18 L
2_

g Acceptable
g ol

1.0F
3 oaf
17}
2 04t

Q.21

0.1

25 0 20 40 60 &) 100
(-4) (32) (68)(104)(140) (17:53) (212)

Temperature °C {°

SEF012P

Component Description

NOTE:
If DTC P0125 (0908) is displayed with P0115 (0103), first per-
form trouble diagnosis for DTC P0115, EC-140.

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.

NCECGOET

<Reference data>

Engine coolant temperature Voltage* Resistance
°C {°F) v kG
-10 (14) 4.4 9.2
20 (68) as 21-29
50 (122) 22 0.68 - 1.00
90 (194) 0.9 0.236 - 0.260

*: These data are reference values and are measured between ECM terminal 51
(Engine coolant temperature sensor) and ECM terminal 43 (ECM ground).

CONSULT Reference Value in Data Monitor
Mode

NCECO088

MONITOR ITEM

CONDITION SPECIFICATION

COOLAN TEMP/S

o Engine: After warming up

Mere than 70°C (158°F)

On Board Diagnosis Logic

NCECO089

DTC No. Matfunction is detected when ... Check ltems {Possible Cause)
PO125 e Voltage sent toc ECM from the sensor is not practical, e Harness or connectors
0908 even when some time has passed after starting the (High resistance in the circuit)
engina, « Engine coolant temperature sensor
e Engine coolant temperature is insufficient for cfosed loop | e Tharmostat
fuel control.
3] DTC Confirmation Procedure
% MONITOR ¥7 NO FAIL D CAUTION: NoECoRa
COOLAN TEMP/S 30°C Be careful not to overheat engine.
NOTE:
If “DTC Confirmation Procedure” has been previcusly conducted,
always turn ignition switch "OFF” and wait at least 5 seconds
before conducting the next test.
With CONSULT
1) Turn ignition switch “ON".
RECORD ) J , .
v 2) Select “DATA MONITOR” mode with CONSULT.

EC-156



DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

DTC Confirmation Procedure (Cont'd)

HE
[ I;ICONNECTORH

D
oo 1

SEF099V

I EcMm _['EI‘CONNECTEI] (‘iw
il

SEF 100V

3) Check that “COOLAN TEMP/S" is above 15°C (59°F).
i it is above 15°C (59°F), the test result will be OK. K it is
below 15°C (59°F), go to following step. @l
4) Start engine and run it for 65 minutes at idle speed.
If “COOLAN TEMP/S” increases to more than 15°C (59°F)
within 65 minutes, stop engine because the test result will A
be OK.
5} If 1st trip DTC is detected, go to “Diagnostic Procedure”®, EC- B
159.
With GST
1) Turn ignition switch “ON".
2} Select “MODE 17 with GST.
3) Check that engine coolant temperature is above 15°C (59°F).
i it is above 15°C (59°F), the test result will be OK. If it is
below 15°C (59°F}, go to following step.
4) Start engine and run it for 65 minutes at idle speed. EE
If engine coolant temperature increases to more than 15°C
(59°F) within 65 minutes, stop engine because the test \
result will be OK. el
5) Select “MODE 7" with GST. -
6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- ‘
159. [T
No Tools
1)  Turn ignition switch “ON”. Ar
2) Check that voltage between ECM terminal 51 (Engine coolant
temperature sensor signai) and ground is less than 3.72V, .
It itis less than 3.72V, the test result will be OK. If itis over AX |
3.72V, go to following step.
3) Start engine and run it for 65 minutes at idle speed. Then U ‘
measure veltage between ECM terminal 51 and ground.
If the voltage decreases to less than 3.72V within 65
minutes, stop engine because the test result will be OK. BE ‘
4y Turmn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON".
5) Egr&)rm “Diagnostic Test Mode Il (Self-diagnostic results)” with 8T
6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- |
159. RS
BT
(af
8C
EL
DX
EC-157 343



DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR
Wiring Diagram

Wiring Diagram

NCECOo9

ENGINE COGLANT EC-ECTS-01

TEMPERATURE

SENSCR
T T
BR/Y B

I - Detectable iine for DTG
e« Non-detectable line for DTC
o with AT
BR/Y B
€2 8,
(F6 )
BR/Y B
-
O
BR/Y B8 B
[ [0l L]
™ GND-A SENS TCM
ECM GND (TRANSMISSION
CONTROL
MOBULE)
{a>
52 AT BT 2526]27 [28] 28] 3051 [32]33
GO @D  Grepre) & |[zlseleslarleelsjalal
GY G safaalasl— 1lelarlssl| Gv H.S.

101f10efios| l1osfios
107108108 [110[ s
ttalnagnsl |ngliz

E28) @
W HS.

TEC526

EC-158 |



DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Diagnostic Procedure

Diagnostic Procedure

NCECD922

Gl
1 CHECK POWER SUPPLY 3 CHECK GROUND CIRCUIT
1. Turn igniticn switch “*OFF", 1. Turn ignition switch “OFF”.
2. Disconnect engine coolant temperature sensor harness 2. Check harness continuity between terminal 2 and engine A
connector. ground.
Engi G I1 t
_ Enging coolan DISCONNEGT
temperature \} GEJ] @ EM
sensor harness T.5.
} connector g =
d_b LG
=T SEF207W
] Continuity should exist. FE
ASCD actuator SEF295W 3. Also check hamess for short to ground and short to power. I
3. Tum ignition switch “ON",
4. Check voltage between terminal 1 and ground with CON- OK or NG oL |
SULT or tester. CK [ GO TO 5. \ [
Y B NG B (GOTOA4. '
A€ e |
4 DETECT MALFUNCTIONING PART !
Al
Check the following. AT |
e Harness connectors E123, F6
B O » Harness for open or short between ECM and engine coolant |
) e temperature sensor A
((iﬁj « Harness for open or short between engine coolant tempera-
SEF206W ture sensor and TCM (Transmission control module}
Voltage: Approximately 5V S
OK or NG B | Repair open circuit or short to ground !
OK p [(GOoTOS. or short to power in harness or ¢on-
nectors. B
NG > GO TO 2. i
- 5 CHECK ENGINE COOLANT TEMPERATURE
2 DETECT MALFUNCTIONING PART SENSOR ' o \
Check the following. Refer to “Component Inspection” on next page.
¢ Harness connectors E123, F8 BS
¢ Hamess for open or short between ECM and engine coolant OK or NG
temperature sensor OK » GOTO 6 |
NG > Replace ehgine coolant temperature BT
» Repair harness or connectors. sensor. i
mA
6 CHECK THERMOSTAT OPERATION ‘
When the engine is cooled [lower than 76.5°C {170°F)], condi- |
tion grasp lower radiator hose and confirm the engine coolant S@ .
does not flow.
OK or NG
EL
OK [ GOTO 7, I
NG » Repair or repiace thermoestat. Refer to
LC section {“Thermaostat”, “ENGINE I3 |
COOCLING SYSTEM"),
EC-159 345 |
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Diagnostic Procedure (Cont'd)

7  |CHECK INTERMITTENT INCIDENT

INCIDENT", EC-110.

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT

b |INSPECTION END

~
SEF152P
20+
19:
&F
g ar Acceptabls
g g
5 1.0}
% o8f
uy
£ 04}
0.21
010l L : L N
-20 0 20 40 60 80 10D
(-4 (32) (68) (104) {140) (176) (212)
Temperature *C {°F)
SEFG12P

Component Inspection

NCECDOYT

ENGINE COOLANT TEMPERATURE SENSOR

Check resistance as shown in the figure.

<Reference data>

- NCECO033501

Temperature' °GC {°F)

Resistance k)

20 (68) 21-29
50 (122) 0.68 - 1.0
90 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

EC-160



DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Component Description

Component Description ——

The front heated oxygen sensor is placed into the exhaust mani-

fold. It detects the amount of oxygen in the exhaust gas compared &l

to the outside air. The front heated oxygen sensor has a closed-

end tube made of ceramic zirconia. The zirconia generates voitage MG
from approximately 1V in richer conditions to 0V in leaner condi- A
tions. The front heated oxygen sensor signal is sent to the ECM.

The ECM adjusts the injection pulse duration to achieve the ideal B
Zircon air-fuel ratio. The ideal air-fuel ratio occurs near the radical change -

irconia tube

from 1V to OV.

| SEF463R LG

Louver

—-——--..,-.ﬁ.—_,_ AT
'54\\\“\“\“\\“ 17////4;/\/ \\
SRS

N
>
D
3
2
2
K CL
0 :
Rich —=— Ideal ratio —— Lean
Mixture ratio !
SEF288D )
CONSULT Reference Value in Data Monitor
Mode AT
o .\ WCECO09S
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION AX
FR O2 SENSOR 0- 0.3V «— Approx. 0.6 - 1.0V
. . . @
e Engine: After warming up Maintaining engine speed at 2,000 1) EaN «— RICH U
FR 02 MNTR rpm Changes mora than 5 times during
10 seconds. .
Bl
ECM Terminals and Reference Value e
Specification data are reference values and are measured between each terminal and 43 (ECM ground). &T
TERMI-
NAL CVC\;]I_F:SER ITEM CONDITION DATA (DC Voltage)
NO. RS
0 - Approximately 1.0V
(V)::::::: BT
[Engine is running] !
F
46 |W S;?]rslto:?eated OXYGER | o After warming up tc normal operating temperature 0 A
and engine speed is 2,000 rpm
serocew S0

EC-161 347
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DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

On Board Diagnosis Logic

OK

v

NG

On Board Diagnosis Logic
NCECO087

Under the condition in which the front heated oxygen sensor sig-
nal is not input, the ECM circuits will read a continuous approxi-
mately 0.3V. Therefore, for this diagnosis, the time that output
voltage is within 200 to 400 mV range is monitored, and the diag-
nosis checks that this time is not inordinately long.

SEF237U
DTC No. Malfunction is detected when ... Check ltems {Possible Cause)
P0130 e The voltage from the sensor is constantly approx. 0.3V. | e Harness or connectors
0303 {The sensor circuit is open or shorted.)
e Front heated oxygen sensor
5] DTC Confirmation Procedure
BFR 02 SENSOR PO130H [ CAUTION: NCECo0ss
OUT OF CONDITION " .
Always drive vehicle at a safe speed.
=========z MONITOR zz======z= NOTE:
?ﬁ.";’fﬁ%"é‘gﬁﬁ’ é@%pm If “DTC Confirmation Procedure” has been previously conducted,
B/FUEL SCHOL 1 5msac always turn ignition switch “OFF" and wait at least 5 seconds

SEF138VA

MONITOR
CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

WFR 02 SENSOR Po130l [

[ ——

1887rpm
c.eav
3.2msec

SEF139VA

COMPLETED

WFR 02 SENSOR Fo1300 [_]

SELF-DIAG RESULTS

L

SEF210VA

before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-

tery voltage is more than 11V at idle.

) With CONSULT

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

2) Select “FR 02 SENSOR P0130” of “FRONT 02 SENSOR” in
‘DTC WORK SUPPORT” mode with CONSULT.

3) Touch “START".

4) Let it idle for at least 3.5 minutes.

NOTE:

Never raise engine speed above 3,200 rpm after this step. If

the engine speed limit is exceeded, return to step 4.

5) 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 10 to 60 seconds.)

1,400 - 2,800 rpm (A/T)
2,200 - 2,800 rpm (M/T)

70 - 100 kevh (43 - 62 MPH)

CMPS.RPM (REF}

Vehicle speed

1.0 - 4.5 msec (A/T)
1.0 - 3.7 msec (M/T)

B/FUEL SCHDL

Selector lever Suitable position

If “TESTING” is not displayed after 5 minutes, retry from
step 2.

EC-162



DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

DTC Confirmation Procedure (Cont'd)

CDMECT
HS .

__Ecwm IO[cowNEGTORll C/@\_H

| !
® o

SEFg46Vv

6) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS". If “NG” is displayed, refer to “Diagnostic

Procedure”, EC-165. &l
During this test, P1148 may be displayed on CONSULT screen.
A
EM
LC

Overall Function Check e
Use this procedure to check the overall function of the front heated EC
oxygen sensor circuit. During this check, a 1st trip DTC might not

be confirmed.

® Without CONSULT FE

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

2} Set voltmeter probes between ECM terminal 46 (Front heated
oxygen sensor signal) and engine ground.

3) Check the following with engine speed heid at 2,000 rpm con-
stant under no load. T

e The voltage does not remain in the range of 0.2 - 0.4V.

4} It NG, go to “Diagnostic Procedure”, EC-165.

CL

AT
AX
sU
BR
8T

RS
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DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Wiring Diagram

Wiring Diagram

NCECOI00

EC-FRO2-01

IGNITION SWITCH
ON or START

FUSE BLOCK | .
% 10a | e Refer to EL-POWER.

BR/Y
M&2
I 12 I
.. F24
BR/Y e . Detectable line for DTC
m——  Non-detectable line for DTC
I
FRONT HEATED
OXYGEN SENSOR
I3 ]
OR W
(4
{ |
| |
| |
| |
| | I I
| | GY GY
| l I_I—‘
[ [ [1] 2 |
| | JOINT
| | CONNEGTOR-1
| | F19
| | 1 2
I | I_L..'J I_r_]
| | B
| |
i |
r§ @

ECM
Fog

||[—

Q

(=]

e

T

Q

&

m
o--
L.

Ile

-
—_
n
n
iy
(=)

Refer to last page (Foidout page).

. =
1Z2[3]2 s[6]7]8
LV 3 1 1 o S B 5 o s s o e 0
GY L W
——
101]r02f103] [104]r0s]roe] [ 4]
107]108f108] [r1ofinn ]z O
13| 11a|11s| [116]117}ee MBoH

TECS528

EC-164



DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Dfagno.sﬁc FProcedure

Diagnostic Procedure

NCECOTO?

1 INSPECTION START 3 CHECK FRONT HEATED OXYGEN SENSOR
1. Tum ignition switch “OFF". Refer to "Compoehant Inspection”, EC-166. M2
_ ) ; _ 2
2. Loosen and retighten engine gcund screws OK or NG
OK > |GOTOA4.
: (Y
NG b | Replace front heated oxygen sensor. R
4  |CHECK SHIELD CIRCUIT LG
;‘-. A 1. Tum ignition switch “OFF".,
b £ ‘\ Throttle body * 2. Remove joirit connector-1.
u oz N 3. Chack the following.
/ A \ » Continuity between joint connector-1 terminal 1 and ground
\ \ e Joint connector-1 _
SEF292W (Refer to “HARNESS LAYOUT” in EL section.) EE
3. Disconnect front heated oxygen sensor harness connector. Continuity should exist.
4. Also check harness for short to ground and short to power.
bi'st'ribﬁlor:i_“_( 5. Then reconnect joint connector. @L
LA
=¥ | OK or NG
- D s
— J ] I oK » [GOTOS. -
] < - d ¥
™ v,.\ NG P | Repair open circuit, short to ground or
- A /* short to power in harness or connec-
o = tars.
-_,fé: o=/ - r AT
== x
Front heated oxygen J/Z
sensor harness connector \\ é 5 CHECK INTERMITTENT INCIDENT A%
e B Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
SErogep INCIDENT", EC-110.
SU
> IGO 7O 2. > JINSPECTION END
B
2 CHECK INPUT SIGNAL CIRCUIT
1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 46 and ar
terminal 2,
T F
T4 [L_EcM _1o]connecToR] Gz S &S
HS. 48 TS.
MHSCONNECT DISCONNECT
& { Al | || €& o
A @] A
SEF212W
Continuity should exist. §G
3. Check hamess continuity between ECM terminal 46 (or ter-
minal 2) and ground,
Continuity should not exist. 2L
4. Also check harness for short to power, =
OK or NG
OK » |GOTOS. IO
NG > Repair open circuit or shert to ground
or shart to power in harness or con-
nectors.
EC-165 351 |
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DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Component inspection

¥r MONITOR ¥ NO FAL L
CMPS'RPM(REF)  2137rpm
MAS AIR/FL SE 1,96V
COOLANTEMP/S  B4°C
FRO2SENSOR  0.37V
FR 02 MNTR LEAN
INJ PULSE 2 6msec

by
[ RECORD j
SEF0O84P
cycle | 1|2l3[4| 5|

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

Component Inspection
FRONT HEATED OXYGEN SENSOR
(@ With CONSULT
1} Start engine and warm it up to normal operating temperature.
2) Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR”
mode, and select “FR 02 SENSOR" and “FR 02 MNTR".
3) Hold engine speed at 2,000 rpm under no load during the fol-
lowing steps.
4} Touch “RECORD” on CONSULT screen.
5) Check the following.
e “‘FR 02 MNTR” in “DATA MONITOR” mode changes from
“RICH” to “LEAN" to “RICH" 5 times in 10 seconds.
5 times (cycles) are counted as shown below;
R = “FR 02 MNTR”, “RICH”
L = “FR O2 MNTR”, “LEAN”
e “FR O2 SENSCR’" voltage goes above 0.6V at least once.
e “FR O2 SENSOR” voltage goes below 0.3V at least once.
e “FR O2 SENSOR” voltage never exceeds 1.0V.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m {19.7 in) onto a hard surface

NCECOID2

NCECTI02501

SEFTVl guch as a concrete floor; use a new one.
S8
CMPS N
*RPM T Maximum . . + Maximum voltage
éﬁ:&r'::)) V) i ; \ ; " S ‘r"‘l shoutd be over 0.6V
09"13 2050 0.19 . Py Py al least one time.
0911 2050 0.18 E - T
007 w015 | §SC L . b L Lt e« vinimum voltage
09'05 2037 0.18 & ' G Vo L should be bslow 0.30V
09°03 2060 0.23 @ ; U S S S S S R at least one time.
09'01 2012 0.43 ) N A N N S U A R
& Mirimum
I GRAPH | £ _

SEF736W

AE G

ECM O CONNECTOR

46
vl
@_ .

SEFg48Y

0 Without CONSULT

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

2) Set voltmeter probes between ECM terminal 46 (Front heated
oxygen sensor signal) and engine ground.

3) Check the foliowing with engine speed heid at 2,000 rpm con-
stant under no load.

e Malfunction indicator lamp goes on more than five times within
10 seconds in Diagnostic Test Mode Il (FRONT HEATED OXY-
GEN SENSOR MONITOR).

e The maximum voltage is over 0.6V at least one time.

e The minimum voltage is below 0.3V at least one time.

o The voltage never exceeds 1.0V.

CAUTION:

Discard any heated oxygen sensor which has been dropped

from a height of more than 0.5 m {19.7 in) onto a hard surface

such as a concrete floor; use a new one,

EC-166



DTC P0131 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT
MONITORING)

Component Description

Component Description —

The front heated oxygen sensor is placed into the exhaust mani-

fold. It detects the amount of oxygen in the exhaust gas compared Gl

to the outside air. The front heated oxygen sensor has a closed-

end tube made of ceramic zirconia. The zirconia generates voltage -
from approximately 1V in richer conditions to OV in leaner condi- A
tions. The front heated oxygen sensor signal is sent to the ECM.

The ECM adjusts the injection pulse duration to achieve the ideal B
air-fuel ratio. The ideal air-fuel ratio occurs near the radical change ="

from 1V to OV.

Louver
Hoider

Healer pad

ey

e \\\r-

Zirconia tube

SEF463R

= g
=
o]
g 5E
5
H
3 CL
0 H |
Rich —=—— |deai ratio ——= Lean !
Mixture ratio i
SEF288D T
. . i
CONSULT Reference Value in Data Monitor =
Mode AT
. A NCECO104
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION AX |
FR 02 SENSOR 0 - 0.3V «— Approx. 0.6 - 1.0V '
itaining engi su
e Engine: After warming up Maintaining engine speed at 2,000 | | EAN «—s RICH
FR 02 MNTR em Changes more than 5 times during ‘
10 ds.
secon BR !
ECM Terminals and Reference Value . |
Specification data are reference values and are measured between each terminal and 43 (ECM groundj). ST ’
TERMI- | o
NAL ITEM CONDITION DATA (DC Voltage) .
No. |COLOR ES
0 - Approximately 1.0V ‘
S R 8T
[Engine is running] !
46 |W Front heated oxygen » After warming up to normal operating temperature 0 HIA ‘
Sensor . .
and engine speed is 2,000 rpm
seroosw L

353
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DTC P0131 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT

MONITORING)
On Board Diagnosis Logic
On Board Diagnosis Logic o
To judge the malfuncticn, the output from the front heated oxygen
oK NG sensor is monitored to determine whether the “rich” output is suf-
1v ficiently high and whether the “lean” output is sufficiently low. When

both the outputs are shifting to the lean side, the malfunction will

0.6V be detected.

0.1V
ov
SEFa00U
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO131 e The maximum and minimum voltages from the sensor e Front heated oxygen sensor
0411 are not reached to the specified voltages. o Front heated oxygen sensor heater
e Fuel pressure
» injectors
e Intake air leaks
6] DTC Confirmation Procedure
WFR O2 SENSOR PO131 [_] ] Negcoror
OUT OF CONDITION CAUTION:
Always drive vehicle at a safe speed.
===zz=zzzz MONITOR zz=z=====- NOTE:
?HPS-HPM(HEF) +250rpm If “DTC Confirmation Procedure” has been previously conducted,
SRR SEN 0By always turn ignition switch “OFF”" and wait at least 5 secands
before conducting the next test.
TESTING CONDITION:
e Always perform at a temperature above —10°C (14°F).
e Before performing the following procedure, confirm that
SEP143VA battery voltage is more than 11V at idle.
i LT
(6] BFR 02 SENSOR PO1310 [] 8 with CON.S v . .
1) Start engine and warm it up to normal operating temperature.
2) Stop engine and wait at least 5 seconds.
=E=G;=S=;;L?QEE;TOH =1=;8=;===== 3) Turn ignition switch “ON" and select “FR O2 SENSOR P0131”
- rpm 11 LTI i ]
THRTL POS SEN 0.88V of_ FRONT O2 SENSOR” in “DTC WORK SUPPORT” mode
B/FUEL SCHDL. 3.2msec with CONSULT.
4) Touch “START".
5) Start engine and let it idle for at least 3.5 minutes.
NOTE.:
Straava|  Never raise engine speed above 3,200 rpm after this step. If
the engine speed limit is exceeded, return to step 5.
i8] 6) When the following conditions are met, “TESTING” will be dis-
WFR 02 SENSOR o131 [ ] played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING” changes to “COMPLETED”. (it will
COMPLETED take approximately 20 seconds or more.)
| SELF-DIAG RESULTS
SEF211VA

EC-168



DTC P0131 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT
MONITORING)

DTC Confirmation Procedure (Cont'd)

CMPS-RPM (REF)

1,400 - 2,800 rpm {A/T)
2,000 - 3,000 rpm (M/T) &l

Vehicle speed

80 - 100 km/h (50 - 62 MPH)

B/FUEL SCHDL 1.3 - 4.5 msec (A/T) MA
1.0 - 4.5 msec (M/T})
Selector lever Suitable position
S

7)

If “TESTING” is not displayed after 5 minutes, retry from

step 2.

Make sure that “OK” is displayed after touching “SELF-DIAG LG

RESULTS”. If

(!NG"
Procedure”, EC-169.

is displayed, refer to “Diagnostic

FiE

GL

e Overall Function Check rceomos
E} Use this procedure to check the overall function of the front heated A7

oxygen sensor circuit. During this check, a 1st trip DTC might not
o|_| be confirmed. ”
e £ stNNECTOHI /BN 3 Without CONSULT AK

g_"‘g"":‘ 1) Start engine and warm it up to normal operating temperature.
10 25 2) Set voltmeter probes between ECM terminal 46 (Front heated g

8 oxygen sensor signal) and engine ground.

® I ' 3) Check the foilowing with engine speed held at 2,000 rpm con-

1 stant under no load. IR
SEF46V] ¢  The maximum voltage is over 0.6V at least one time.

The minimum voltage is over 0.1V at least one time. ST

L
4) If NG, go to “Diagnostic Procedure”, EC-169.
RS
BT
A
Diagnostic Procedure voronne 20
1 RETIGHTEN FRONT HEATED OXYGEN EL
SENSOR
1. Turn ignition switch “OFF".
2. Loosen and retighten front heated oxygen sensor. )4
Tightening torque: ‘
40 - 60 N-m (4.1 - 6.1 kg-m, 30 - 44 fi-I)
B [GOTOZ ‘
355
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DTC P0131 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT

MONITORING)
Diagnostic Procedure {Cont'd)
2 CLEAR THE SELF-LEARNING DATA. 3 CHECK FRONT HEATED OXYGEN SENSOR
@ With CONSULT HEATER
1. Start engine and warm it up to normal operating tempera- Refer to “Component Inspection”, EC-193.
ture. OK or NG
2. Select “SELF-LEARNING CONT” in “ACTIVE TEST" mode
with CONSULT. OK » GO TO 4.
3. %T_?Er;;e self-learning control coefficient by touching NG > Replace front heated cxygen sensor.
ACTIVETEST
W AC O 4  |CHECK FRONT HEATED OXYGEN SENSOR
SELF-LEARN 100%
CONTROL Refer to “Component Inspection”, EC-171.
===MONITOR === ' OK or NG
CMPS-RPM (REF)  &12rpm
COOLAN TEMP/S 93°C OK > GOTOS.
FR 02 SENSOR 0.91V NG p  [Replace front heated oxygen sensor.
A/F ALPHA 102%
| CLEAR | o 5 |CHECK INTERMITTENT INCIDENT
4. Run engine for at least 10 minutes at idle speed. Perform *“TROUBLE DIAGNOSIS FOR INTERMITTENT
Is the 1st trip DTC P0O171 detected? is it difficult to start INCIDENT", EC-110.
engine? Refer to “Wiring Diagram”, EC-164, for circuit.
& without CONSULT
1. it;rt engine and warm it up to normal operating tempera- > INSPECTION END

2. Turn ignition switch “OFF".
3. Disconnect mass air flow sensor harness connector, and
restart and run engine for at least 3 seconds at idle speed.

P s —_— Y
§Mass air flow senso

N harness connector

SEF293W

4. Stop engine and reconnect mass air flow sensor harmness
connector.

5. Make sure diagnostic trouble code No. 0102 is displayed in
Diagnostic Test Mode .

6. Erase the diagnostic test mode !l {Self-diagnostic resulis)
memory. Refer to “HOW TO ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATION", EC-54.

7. Make sure diagnostic trouble code No. §505 is displayed in
Diagnostic Test Mode .

8. Run engine for at least 10 minutes at idls spead.
ts the 1st trip DTC 0115 detected? Is it difficult to start

engine?
Yes or No
Yes [ Perform trouble diagnosis for DTC
PO171. Refer to EC-229.
No » GO TO 3.

356
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DTC P0131 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT

MONITORING)

Component Inspection

~ woon % no e T Component Inspection .
FRONT HEATED OXYGEN SENSOR
CMPS*RPM(REF)  2137rpm With CONSULT ncecortoser (3]
MAS AIR/FL SE 1.96V - \ . .
COOLAN TEMP/S 8a°C 1) Start engine and warm it up to normal operating temperature.
FR O2 SENSOR 0.37V 2) Select “MANU TRIG” and “H! SPEED” in “DATA MONITOR" [MA
FR 02 MNTR LEAN mode, and select “FR 02 SENSOR” and “FR 02 MNTR”.
INJ PULSE 2 6msec 3) Hoid engine speed at 2,000 rpm under no load during the fol- '
W lowing steps. S
RECORD I 4y  Touch “RECORD” an CONSULT screen.
seromap|  9)  Check the following. Le
e “FR 02 MNTR” in “DATA MONITOR” mode changes from
“RICH” to “LEAN" to “RICH” 5 times in 10 seconds.
5 times {cycles) are counted as shown below:
R = “FR O2 MNTR”, “RICH”
L = “FR 02 MNTR”, “LEAN”"
eyele | 1] 2] 3] 4a]s] e “FR 02 SENSOR” voltage goes above 0.6V at least once. FE
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R e “FR 02 SENSOR” voltage goes below 0.3V at least once.
o “FR O2 SENSOR” voltage never exceeds 1.0V. oL
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 |
SEFSYVI  such as a concrete floor; use a new one.
]! &8
- CMPS » o™ _ IONTH
*RPM TT Maximum » Maximum voltage |
(REF) e 4 7 N Y should be over 0.6V ;
09"13 ggsr%) 01y A T at least one time AX
. i 1 T 1 1 1 1 r 3 . L)
0911 2050 0.18 z . N
" o <& i N ' H 1 ! 1 X ! . L.
o % o8 | EGE L D i vonage |
0905 2037 0.18 & L R N . . should be below 0.30V s
09'03 2060 0.23 w [ T T O at least cne time.
09’01 2012 0.43 ol v W (U N A
GRAPH | £ Minim BR
= SEF736W
& Without CONSULT ’
CONNECT \ . . * S?
E} Cl@ 1) Start engine and warm it up to normal operating temperature.
S, Vg N 2) Set voltmeter probes between ECM terminal 46 (Front heated
[ Ecm iOICONNECTonﬂ Cfcs\_H oxygen sensor signal) and engine ground. Bl
a6 . 3} Check the following with engine speed held at 2,000 rpm con-
2ot stant under no load.
15_\ B e Malfunction indicator lamp goes on more than five times within BT
” § 10 seconds in Diagnostic Test Mode Il (FRONT HEATED OXY- |
I l GEN SENSOR MONITOR). 1 !
® 9 1 e The maximum voltage is over 0.6V at least one time. A
SEF948v] ¢  The minimum voltage is below 0.3V at least one time.
¢ The voltage never exceeds 1.0V, §G
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 EL
such as a concrete floor; use a new one.
DX |
357
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DTC P0132 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT

Component Description

MONITORING)

Louver

/Holder
AR

AL ET IS E pirtiriistererereees

Heater pad

Zirconia tube

SEF483R

-

Cutput vellage V. [v]

0 1
Rich —=— Ideal ratic —= Lean

Mixture ratio

SEF288D

Specification data are reference values.

Component Description

NCECOTT

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to 0V in leaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.
The ECM adjusts the injection pulse duration to achieve the ideal
air-fuel ratio. The ideatl air-fuel ratio occurs near the radical change

from 1V to OV,

CONSULT Reference Value in Data Monitor

Mode

NCECO112

MONITOR ITEM

CONDITION

SPECIFICATION

FR O2 SENSOR

« Engine: Alter warming up
FR 02 MNTR

Maintaining engine speed at 2,000
rem

0 - 0.3V «— Approx. 0.6 - 1.0V

LEAN «— RICH

- | Changes more than 5 times during

10 seconds.

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and 43 (ECM ground).

NCECO113

TERMI- WIRE
NAL ITEM CCNDITION DATA (DC Voltage)
COLOR
NQC.
0 - Approximately 1.0V

Front heated oxygen [Engine is running]
46 w y9 e After warming up to normal operating temperature

sensor . ;

and engine speed is 2,000 pm
SEFo08W

EC-172



DTC P0132 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT

MONITORING)

On Board Diagnosis Logic

On Board Diagnosis Logic oo
To judge the malfunction, the output from the front heated oxygen
sensor is monitored to determine whether the “rich” output is suf-
ficiently high. The “lean” output is sufficiently low. When both the
outputs are shifting to the rich side, the malfunction will be
detected.

ov
SEF293U
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0132 e The maximum and minimum voltages from the sensor e Front heated oxygen sensor
0410 are beyond the specified voltages. + Front heated oxygen sensor heater
¢ Fuel pressure
e Injectors
5l DTC Confirmation Procedure
BFR 02 SENSOR Po132l [] CAUTION: NCECDIIS
OUT OF CONDITION ; .
Always drive vehicle at a safe speed.
===zz==zz=z MONITOR ======oos NOTE:
?HF?TSLF;’%%(REF) 1250rpm If “DTC Confirmation Procedure” has been previously conducted,
B/FUEL SCHSLN ?jgﬁ:;ec always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
TESTING CONDITION:
e Always perform at a temperature above -10°C (14°F).
steioval ® Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.
(6] With CONSULT

BFR O2 SENSOR P0132 [ []

TESTING
mz==m===—= MONITOR ======zz=:
CMPS.-RPM(REF) 1887rpm
THRTL POS SEN 0.88v
B/FUEL SCHDL 3.2msec

SEF147VA

WFR O2 SENSOR P0132H [_]

COMPLETED

SELF-DIAG RESULTS

SEF212VA

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

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “FR 02 SENSOR P0132”
of “FRONT 02 SENSOR” in “DTC WORK SUPPORT” mode
‘with CONSULT.

4) Touch “START".

5} Start engine and let it idle for at least 3.5 minutes.

NOTE:

Never raise engine speed above 3,200 rpm after this step. i

the engine speed limit is exceeded, return to step 5.

6) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING” changes to “COMPLETED". (It will
take approximately 20 seconds or more.)

EC-173
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DTC P0132 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT
MONITORING)

DTC Confirmation Procedure (Cont'd)

{__Ecm _[ofconnEcTonl]

16
P &

2

o

B\,

e 4
EAN I_S
5

3

SEF94BV

CMPS-RPM (REF)

1,400 - 2,800 rpm (A/T)
2,000 - 3,000 rpm (M/T)

Vehicle speed

80 - 100 km/h (50 - 62 MFPH)

B/FUEL SCHDL

1.3 - 4.5 msec (A/T)
1.0 - 4.5 msec (M/T)

Selector lever

Suitable position

Overall Function Check

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-174.

NCECOTIG

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.

B Without CONSULT

1)
2)

Diagnostic Procedure

Start engine and warm it up to normal operating temperature.

Set voltmeter probes between ECM terminal 46 (Front heated
oxygen sensor signal) and engine ground.

Check the following with engine speed held at 2,000 rpm con-
stant under no load.

The maximum voltage is below 0.8V at least one time.

The minimum voltage is below 0.35V at least one time.

If NG, go to “Diagnhostic Procedure”, EC-174.

NCECOIT

SENSOR

1 RETIGHTEN FRONT HEATED OXYGEN

1. Turn ignition switch “OFF".

Tightening torgue:

2. Loosen and retighten front heated oxygen sensor,

40 - 60 N-m {4.1 - 6.1 kg-m, 30 - 44 ft-Ib)

» GO TO 2.

EC-174



DTC P0132 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT

MONITORING)

Diagnostic Procedure (Cont'd}

2 CLEAR THE SELF-LEARNING DATA

3 CHECK HARNESS CONNECTOR

With CONSULT

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

2. Select "SELF-LEARNING CONT” in "ACTIVE TEST” mede
with CONSULT,

3. Clear the self-learning control coefficient by touching
“CLEAR".

W ACTIVE TEST D

1. Turn ignition switch “OFF”,
2. Disconnect front heated oxygen sensor harness connactor.
3. Check harness connector for water.

Water should not exit.

OK or NG
OK > GO TOC 4.
NG > Repair or repiace harness connector.

4 CHECK FRONT HEATED OXYGEN SENSOR

SELF-LEARN 100%
CONTROL
== MONITOR === ==
CMPS-APM (REF)  812rpm
COOLAN TEMP/S  83°C
FR 02 SENSOR 0.91V
A/F ALPHA 102%
i}
{ CLEAR |

AEC547
4. Run engine for at least 10 minutes at idle speed.
is the 1st trip DTC P0172 detected? Is it difficult to start
engine?

Without CONSULT

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

2. Tum ignition switch “OFF",

3. Disconnect mass air flow sensor harness cennector, and
restart and run engine for at least 3 seconds at idle speed.

e A/_ _— N
gMass air flow senso

«harnass cennector

{

SEF293wW

4. 3top engine and reconnect mass air flow sensor harness
connector.

5. Make sure diagnostic trouble code No. 6102 is displayed in
Diagnostic Test Mode |1,

8. Erase the diagnostic test mode Il {Self-diagnostic results)
memory. Refer to “HOW TO ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATION”, EC-54.

7. Make sure diagnostic trouble cods No. 0505 is displayed in
Diagnostic Test Mode Il

8. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC 0114 detected? Is it difficult to start
engine?

HEATER
Refer to “Component Inspection”, EC-193.
OK or NG
OK » GO TO 5.
NG » Replace front heated oxygen sensor.
5 CHECK FRONT HEATED OXYGEN SENSCR
Refer to "Component nspection”, EC-176.
OK or NG
OK » GO TO 6.
NG » Replace front heated oxygen sensor.
6 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNQSIS FOR INTERMITTENT

INCIDENT", EC-110.

Refer to “Wiring Diagram”, EC-164, for circuit.

»

INSPECTION END

Yes or No
Yes > Perform trouble diagnosis for DTC
P0172. Refer to EC-235.
No » GO TO 3.

EC-175
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DTC P0132 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT

Component Inspection

MONITORING)

Component Inspection

SLF736W

% MONITOR ¥ NO FAL [ NeLeous
. FRONT HEATED OXYGEN SENSOR .
CMPSIRPMRER) o #) With CONSULT
MAS AIRFL 5B 95V ) Start i d it up t I ting temperature
COOLAN TEMP/S 84°C 1) Start engine and warm it up to norma opera ing o] -
FR O2 SENSOR 0.37V 2} Select “MANU TRIG” and “HI SPEED" in “DATA MONITOR
FR 02 MNTR LEAN mode, and select “FR 02 SENSOR” and “FR 02 MNTR".
INJ PULSE 2 Bmsec 3) Hold engine speed at 2,000 rpm under no load during the fol-
» lowing steps.
RECORD 4) Touch “RECORD” on CONSULT screen.
seroser]  9)  Check the following.
¢ “FR 02 MNTR” in “DATA MONITOR" mode changes from
‘RICH" to “LEAN" to “RICH” 5 times in 10 seconds.
5 times (cycles) are counted as shown below:
R ="FR 02 MNTR”, “RICH"
L = “FR Q2 MNTR”, “LEAN”"
eyele | 1] 2] alals] e “FR 02 SENSOR” voltage goes above 0.6V at least once.
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R e “‘FR O2 SENSOR” voltage goes below 0.3V at feast once.
e ‘FR O2 SENSOR” voltage never exceeds 1.0V.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m {19.7 in) onto a hard surface
SEF%VI guch as a concrete floor; use a new one.
o & o @
CMPS o _
*RPM TT Mammun:n ) « Maximum voltage
érmif)) ) I F I',\‘ I J,"\ should be over 0.6V
0513 2080 0.19 O A L A T at lsast one time.
09°11 2050 0.18 - %r, ) v e o
0909 2050 0.18 e o .
" - a2 , , ' \ ) ' « Minimum voltage
83.8; o 8:12 2 : ] v shouid be below 0.30V
09'03 2060 623 ® [ Yo A A al least ang time.
09°01 2012 0.43 B L i Vs Vo s \
I GRAPH I o i i Minimarm

5 & 176

fo] connecToa]|

a6
D O

L_Ecwm

oLy

)
2)

3)
ar

& Without CONSULT

Start engine and warm it up to normal operating temperature.,
Set voltmeter probes between ECM terminal 46 (Front heated
oxygen sensar signal) and engine ground.

Check the following with engine speed held at 2,000 rpm con-
stant under no load.

Malfunction indicator lamp goes on more than 5 times within
10 seconds in Diagnostic Test Mode Il (FRONT HEATED OXY-
GEN SENSOR MONITCR).

The maximum voltage is over 0.6V at ieast one time.

SEF48Y) @  The minimum voltage is below 0.3V at least cne time.
e The voltage never exceeds 1.0V.
CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one,

EC-176



DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE
MONITORING)

Component Description

Component Description

NCECOT19

Louver
Heater pad Holder The front heated oxygen sensor is placed into the exhaust mani- &l
/ fold. it detects the amount of oxygen in the exhaust gas compared ™4
p— % to the outside air. The front heated oxygen sensor has a closed-

end tube made of ceramic zirconia. The zirconia generates voltage NI,
from approximately 1V in richer conditions to 0V in leaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.
The ECM adjusts the injection pulse duration to achieve the ideal &
Ziconi air-fuel ratic. The ideal air-fuel ratio occurs near the radical change
irconia tube
from 1V to OV.

SEF463R

S,
—‘—“*w-i G =
..\\\‘ ”’<<’(\~. S —

Z 9
=
&
% FE
|
3 CL
0 !
Rich —=— Ideal ratio — lean
Mixture ratio i
. SEFZ88D) BTl
CONSULT Reference Value in Data Monitor
Mode AT
. - NCECD120
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION AX
FR 02 SENSOR 0 - 0.3V «— Approx. 0.6 - 1.0V
o Engine: After warming up Maintaining engine speed at 2,000 LEAN «—— RICH sU ‘
FR 02 MNTR Pm Changes more than 5 times during
10 seconds.
BR
ECM Terminals and Reference Value oo |
_— . !
Specification data are reference values and are measured between each terminal and 43 (ECM ground). ST
TERMI- |\ o !
NAL ITEM CONDITION DATA (DC Voltage)
No. [COLOR BS
0 - Approximately 1.0V
(V) oo BT )
‘ ERE R |
1 I
Engine is running] (\f"‘u’“\f\f\f‘\f :
Front h [Eng g \
46 |W S;?}';o‘r eated oxygen s After warming up to normal operating temperature ¢ : HA
and engine speed is 2,000 rpm |
SEF008W SC |

EC-177
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DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE

On Board Diagnosis Logic

MONITORING)

OK NG

On Board Diagnosis Logic o
To judge the malfunction of front heated oxygen sensor, this diag-
nosis measures response time of front heated oxygen sensor sig-
nal. The time is compensated by engine operating (speed and
load), fuel feedback control constant, and front heated oxygen sen-
sor temperature index. Judgment is based on whether the compen-
sated time (front heated oxygen sensor cycling time index) is inor-
dinately long or not.

ov
SEFg10V
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0O133 e The response of the voltage signal from the sensor takes | e Harness or connectors
0409 more than the specified time. {The sensor circuit is open or shorted.)
e Front heated oxygen sensor
o Front heated oxygen sensor heater
e Fuel pressure
e [njectors
e Intake air leaks
o Exhaust gas leaks
« PCV
e Mass air flow sensor
G DTC Confirmation Procedure
BFR 02 SENSOR Po133l [ ) NoEcatzs
OUT OF CONDITION CAUTION'. .
Always drive vehicle at a safe speed.
mummmmmmms MONITOR zos===masz NOTE:
CMPS-RPM(REF) 1250rpm If “DTC Confirmation Procedure” has been previously conducted,
pRTLFOSSEN 082y always turn ignition switch “OFF” and wait at least 5 seconds
betore conducting the next test.
TESTING CONDITION:
e Always perform at a temperature above -10°C (14°F}.
e Before performing the following procedure, confirm that
SEFMBVA battery voltage is more than 11V at idle.
With NSULT
(€] WFR 02 SENSOR P01330l [] ith CO S : :
1) Start engine and warm it up to normal operating temperature.
2} Stop engine and wait at least 5 seconds.
=E=J;;=R=;in ?Q%E;TOR =1=8=;7=-“—===: 3) Turn ignition switch “ON” and select “FR O2 SENSOR P0133"
- rpm 1 n o ] 2
THRTL POS SEN 0.88v of FRONT 02 SENSOR” in “DTC WORK SUPPORT” mode
B/FUEL SCHDL 3.2msec with CONSULT.
4)  Touch “START".
5) Start engine and let it idle for at least 3.5 minutes.
NOTE:
SEF149VA Never raise engine speed above 3,200 rpm after this step. If
the engine speed limit is exceeded, return to step 5.
(6] T 6) When the following conditions are met, “TESTING” will be dis-
2 SENSOR Po133M [ ] played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING” changes to “COMPLETED”. (It will
GOMPLETED take approximately 20 seconds.)
SELF-DIAG RESULTS
SEF213vA

EC-178



DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE

MONITORING)

DTC Confirmation Procedure (Cont’d)

o

3

.00 A
15\ 25
6

o+

|L_EcM__[o]connecTor]|

46
® o

SEF546V

CMPS.RPM (REF)

1,800 - 3,100 rpm (A/T)
2,200 - 3,20C rpm {M/T)

Vehicle speed

78 - 100 km/h (48 - 82 MPH)

B/FUEL SCHDL

2.0 - 4.5 msec (AT)
1.7 - 4.5 msec (M/T)

Selector lever

Suitable position

Overall Function Check w
Use this procedure to check the overall function of the front heated

i “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-181.

ECO12¢

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 46 (Front heated
oxygen sensor signal) and engine ground.

Check the following with engine speed held at 2,000 rpm con-
stant under no lcad.

Malfunction indicator lamp goes on more than five times within
10 seconds in Diagnostic Test Mode 1l {FRONT HEATED OXY-
GEN SENSOR MONITOR).

If NG, go to “Diagnostic Procedure”, EC-181.

EC-179
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DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE
MONITORING)

Wiring Diagram

Wiring Diagram

NCECO125

. EC-FRO2-01
IGNITION SWITCH
ON or START
r—
1
104 |FUSEBLOCK | Reter to EL-POWER,
- {J/B)
18
I
Drse]}
BR/Y
1
D)
BR/Y B : Detectable line for DTC
— Non-detectable line for DTC
=1
FRONT HEATED
OXYGEN SENSOR
D
S
CR W
.
! |
| |
| |
| |
| | I I
| | GY GY
| |
I ]l =1
| | JOINT
| ) CONMNECTOR-1
K
! | 1 2
1k [
| | B
| |
| |
rj e
Gl ]l
O2HF

ECM
F28

|~@=o
L.
| —

o
—_
wn
M
-
(=:]

Refer to last page (Foldeut page).
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DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE
MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NCECO126

1 RETIGHTEN GROUND SCREWS

5 CLEAR THE SELF-LEARNING DATA

1. Turn ignition switch "CFF".
2. Loosen and retighten engine ground screws.

SEF2g2W

> |GOT02.

2 RETIGHTEN FRONT HEATED OXYGEN
SENSOR

With CONSULT

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

2, Select “SELF-LEARNING CONT" in “ACTIVE TEST" mode
with CONSULT.

3. Clear the self-learning control coefficient by touching
“CLEAR".

B ACTIVETESTE  []

SELF-LEARN 100%
CONTROL
===MONTOR===

CMPS-RPM (REF}  812rpm
COOLAN TEMP/S 93°C
FR 02 SENSOR 0.91V

A/F ALPHA . 102%
pu | s
l_ CLEAR ]

AECS547

4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC PO171 or P0172 detected? Is it diffi-
cuit to start engine?

Loosen and retighten front heated oxygen sensor.
Tightening torque:
40 - 60 N-m (4.1 - 6.1 kg-m, 30 - 44 ft-Ib)

p [GoTO3

3 CHECK EXHAUST AIR LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust air leak before three way catalyst.

SEFC99P
QK or NG
OK > GO TO 4.
NG > Repair or replace.

4 CHECK FOR INTAKE AIR LEAK

Without CONSULT

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

2. Turn ignition switch “OFF”.

3. Disconnect mass air flow sensor harness connector, and
restart and run engine for at least 3 seconds at idle speed.

~<~ — S~ 1
EMass air flow sensoV
harness connector

SEF293W

4. Stop engine and reconnect mass air flow sensor harness
connector.

5. Make sure diagnostic trouble code No. 0102 is displayed in
Diagnostic Test Mode L,

6. Erase the diagnostic test mode | (Self-diagnostic rasults)
memory. Refar to “HOW TO ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATION”, EC-54.

7. Make sure diagnostic trouble code No. 0505 is displayed in
Diagnostic Test Mcde .

8. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC 0114 or 0115 detected? Is it difficult
to start engine?

Listen for an intake air leak after the mass air flow sensor.

Yes or No
Yes > Perform trouble diagnosis for DTC
PO171, P0172. Refer to EC-229, 235.
No > GOTOG6. -

OK or NG
OK > GO TO 5,
NG » Repair or replace.

EC-181
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DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE

MONITORING)
Diagnostic Procedure (Cont'd)
6 CHECK INPUT SIGNAL CIRCUIT 9 CHECK MASS AIR FLOW SENSOR
1. Disconnect front heated oxygen sensor hamess connector Refer to “Component Inspection”, EC-124.
and ECM harness connector. OK o NG
2. Check harness continuity between ECM terminal 46 and or
terminal 2. OK » GC TO 10.
r— = NG > Replace mass air flow sensor.
5 I _Ecm Jo[connzcTor] =
H.s_. 46 ‘ T.S.
N S 10 CHECK PCV VALVE
Eﬁ} @ iﬁj] Refer to “Positive Crankcase Ventilation”, EC-33.
@@ = 1 OK or NG
Q] oK » [GoTOT.
f PCV valve.
SEF219W NG | Repair or replace PCV valve
Continuity should exist.
3. Check hamess continuity between ECM terminal 46 (or ter- 1 CHECK SHIELD CIRCUIT

minal 2) and greund.
Continuity should not exist.
4. Alsc check harness for short to power.

1. Turn ignition switch “OFF".
2. Remove joint connector-1.
3. Check thea following.

OK or NG e Continuity between joint connector-1 terminal 1 and ground
OK > GO TO 7, # Joint connector-1
. - (Refer to “HARNESS LAYOUT” in EL section.)
NG > Repﬁur otpen cwcw_t o; short to ground Continuity should exist.
or S‘ ort 1o power In harness or con- 4. Also check harness for short to ground and short to power.
nectors. 5. Then reconnect joid connector.
OK or NG
7 CHECK FRONT HEATED OXYGEN SENSOR
HEATER OK > GO TO 12.
P - . NG » Repair open circuit, short to ground or
Refer to “Component Inspection”, EC-193. short to power in harness or connec-
OK or NG tors.
OK » GO TO 8.
NG P |Replace front heated oxygen sensor. 12 CHECK INTERMITTENT INCIDENT

8 CHECK FRONT HEATED OXYGEN SENSOR

Refer to “"Component inspection”, EC-183.

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

>

INSPECTION END

OK or NG
oK | GO TO 9.
NG > Replace front heated oxygen sensor.

EC-182




DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE

MONITORING)

Component Inspection

% MONITOR % NO FalL []
CMPSRPM(REF)  2137rpm
MAS AIR/FL SE 1,96V
COOLAN TEMP/S g4°C
FR Q2 SENSOR 0.37V
FR 02 MNTR LEAN
INJ PULSE 2.6msec
iy
RECORD |
SEFO0B4P
eycle | 1] 2] 3] a]s|
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R
SEFg47V

Component Inspection
FRONT HEATED OXYGEN SENSOR

NCECOT27

NCECO27502

(@ With CONSULT

1)

Start engine and warm it up to normal operating temperature.

2) Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR”
mode, and select “FR 02 SENSOR” and “FR 02 MNTR".

3) Hold engine speed at 2,000 rpm under no load during the fol-
lowing steps.

4)  Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FR 02 MNTR” in “DATA MONITOR” mode changes from
“RICH” to “LEAN" to “RICH” five times in 10 seconds.
5 times (cycles) are counted as shown below:
R = “FR O2 MNTR”, “RICH”
L = “FR 02 MNTR", “LEAN"

e “FR 02 SENSOR” voltage goes above 0.6V at least once.

e “FR 02 SENSOR?” voltage goes below 0.3V at least once.

e “FR O2 SENSOR” voltage never exceeds 1.0V.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

B BI
CMPS oo
*APM TT Maximum ¢ Maximum voltage
éfé}lfn? \ ,,"\. ;'\‘.‘ ;’—‘.‘ f"-\‘| should be over 0.6V
09"13 2050 ! S . oy at least one time.
09"11 2050 z R
gggg gggg g}g § ::CE%_ 'l : ]. : : : I. I ' = Minimum voltage
09°05 2037 0.18 z A S S should be below 0.30V
0903 2060 0.23 o [ T A N A at least one time.
09'01 2012 0.43 8 Vo o N
[ GRAPH | T R Minimum
SEF736W
#® Without CONSULT
e 1) Start engine and warm it up to normal operating temperature.
H - 2) Set voltmeter probes between ECM terminal 46 (Front heated
[ Ecm_ |o[ConnEcTOR|| c _@\_H oxygen sensor signal) and engine ground.
I s 3} Check the following with engine speed held at 2,000 rpm con-
2t stant under no lcad.
w© ‘15 e Malfunction indicator lamp goes on more than five times within
e & 10 seconds in Diagnostic Test Mode Il (FRONT HEATED OXY-
GEN SENSOR MONITOR).
@ o L e The maximum voltage is over 0.6V at least one time.
SEFs48v| ¢  The minimum voltage is below 0.3V at least one time.
e The voltage never exceeds 1.0V.
CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-183
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DTC P0134 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH

Component Description

VOLTAGE)

%%} R

Zirconia 1ube\

Component Description

from 1V to OV.

SEF463R
Z g
= i
@
(=2}
=
o
=
=
=
2
(@]
ol : -
Rich —=— Ideal ratic --— Lean
Mixture ratic
SEF288D

NCECOI2S

The front heated oxygen sensor is placed into the exhaust mani-
fold. it detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to 0V in leaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.
The ECM adjusts the injection pulse duration to achieve the ideal
air-fuel ratio. The ideal air-fuel ratio occurs near the radical change

CONSULT Reference Value in Data Monitor

Mode

Specification data are reference vaiues.

MOCCOT29

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSOR

e Cngine: After warm
FR 02 MNTR

Maintaining engine speed at 2,000

pen ey
[N

ing up

Q- 0.3V «— Approx. 3.6 - 1.0V

LEAN <—» RICH
Changes more than 5 imes during
10 seconds.

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and 43 (ECM ground).

NMOETIEC

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
0 - Approximately 1.0V
{v)
2 TtooIccrormrorr
L . Tl
TN N
Front heated oxygen [Engine is rqnnlng] . 0 i \W\’ Y J \
46 |W sensor & Alter warming up to normal operaling temperature B
and engine speed is 2,000 rpm _..1__._ : :
SEFD08W
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DTC P0134 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH

VOLTAGE) -

On Board Diagnosis Logic

ov

SEF301U

On Board Diag'nosis Logic

NCECD131

To judge the malfunction, the diaghosis checks that the front
heated oxygen sensor output is not inordinately high.

DTC No.

Malfunction is delected when ...

.Check ltems (Possible Cause)

P0O134
0412

ECM.

e An excessively high voltage from the sensor is sent to # Harness or connectors

{The sensor circuit is open or shorted.)
» Front heated oxygen sensor

Y¢ MONITOR

CMPS+RPM(REF)
COOLAN TEMP/S

v NoEaiL [ ]

750rpm
85°C

I

RECORD

SEF361VE

DTC Confirmation Procedure

NCECO132

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)
5)
6)

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 "DATA MONITOR” mode with CONSULT. -

Restart engine and let it idle for 2 minutes.

If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
188.

@ With GST

1)
2)

o 5 W
R e g i)

7)

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF” and wait at least 5 seconds.
Restart engine and let it idle for 2 minutes.

Turn ignition switch “OFF” and wait at least 5 seconds.
Restart engine and let it idle for 2 minutes.

Select “MODE 3” with GST.

If DTC is detected, go to "Diagnostic Procedure”, EC-188.

No Tools

1)
2)
3)
4)
5)
6)

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF” and wait at least 5 seconds.
Restart engine and let it idle for 2 minutes.

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

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

If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
188.

When using GST, “DTC Confirmation Procedure” should

EC-185
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DTC P0134 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH

DTC Confirmation Procedure (Cont'd)

VOLTAGE)

372

be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode ll) because GST cannot dis-
play MODE 7 (1st trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
il) is recommended.

EC-186



DTC P0134 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH
VOLTAGE)

Wiring Diagram

Wiring Diagram

NCEC0133

EC-FRO2-01 @l

IGNITION SWITCH )
ON or START
|
! &
104 |18y BLOCK | Refer to EL-POWER. MA
153 =
BRIY
LG
ME2
L'UE
BH/Y B : Detectable line for DTG
— - Non-detectable line for DTC
(]
RGN SENSOR
ClL,
GD,
| EER] iL2]]
OR w M7
.
| I -
| | Al
| I
| | i
| i I I !
| | GY GY AKX
I | I—I—I I—I—[
N N [ [2]
JOINT
: : CONNECTOR-1 su
AR
2 B ) 2
{ l L-|'—'I -
N B 8 BR
I I |
| | |
OR W | |
[115] el % B B RS
O2ZHF O2SF ® l
ECM L
Fo8 = =
BY
—— Refer to last page (Feldout page) Hﬁ‘\‘ I
= T —A:[5]7]8 o
EBLNNnEE EIQIEJEI a [1ol1]1ela[1a[1s[16] 17} 18119120 F\ff
§G
101]ioz)103| [104]105f106 ag] leofar] [s3]safss EL
107]roefson| [rro[infnz aa| Lelesleslsrlseseleol [71 | | (Fas
waprafis| [rsni7]ie so| pzlielezlaslesles] w HS. '
[65]57 [ 8]s0] ,
0% !
TEC528 ‘
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DTC P0134 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH
VOLTAGE)

Diagnostic Procedure

Diagnostic Procedure

1 RETIGHTEN FRONT HEATED OXYGEN
SENSOR

Loosen and retighter front heated oxygen sensor.
Tightening torgue:
40 - 60 N-m (4.1 - 6.1 kg-m, 30 - 44 ft-Ib)

> GO T0O 2.

2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect front heated oxygen sensor harness connector
and ECM harness connector.

Distributor 1| |

sensor harness connector

— N
SEFo8SP
2. Check harness continuity between ECM terminal 46 and
terminal 2.
[]
2[1)

= [—Ecm o} comnecon]

=

E@ @ n RISCONNECT
&)

SEF212W
Continuity should exist.
3. Check harness continuity between ECM terminal 46 (or ter-
minal 2} and ground.
Continuity should not exist.
4. Alsc check harness for short to power.

NCECDT34

3 CHECK HARNESS CONNECTOR
Check front heated oxygen sensor hamess connector for
water.
Water should not exist,
OK or NG
OK » GOTO 4.
NG » Hepair or replace hamess connector.
4 CHECK FRONT HEATED OXYGEN SENSOR
Refer to “Component Inspection”, FC-189.
OK or NG
OK | 2 GO TO 5.
NG > Heplace front heated oxygen sensor.

5 CHECK SHIELD CIRCUIT

1. Turn ignition switch “‘OFF".
2. Remove joint connector-1.
3. Check the following.
e Continuity between joint connector-1 terminal 1 and ground
e Joint connector-1
{Refer to “HARNESS LAYOUT" in EL section.)
Continuity should exist.
4. Also check harness for short to ground and short to power.
Then reconnect joint connector.

OK or NG
OK » [|GOTOE.
NG » Repair open circuit, short to ground ar

short to power in harness or connec-
tors.

6 CHECK INTERMITTENT INCIDENT

Perform "TROUBLE DIAGNQSIS FOR INTERMITTENT
INCIDENT”, EC-110.

» INSPECTION END

OK or NG
OK p GOTOS.
NG > Repair open circuit or short 1o ground

or short to power in harness or con-
nectors.

EC-188




DTC P0134 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH

VOLTAGE)

Component Inspection

~ MONTOR. % no AL L] Component Inspection _—
FRONT HEATED OXYGEN SENSOR
CMPS*RPM(REF) 2137rpm @ With CONSULT NCECO135501
MAS AIR/FL. SE 1.96V , . .
COOLAN TEMP/S 4G 1) Start engine and warm it up to normal operating temperature.
FR O2 SENSOR 0.97V 2} Select "MANU TRIG” and “HI SPEED” in “DATA MONITOF{”
ER 02 MNTR LEAN mOde, and select “FR 02 SENSQOR” and “FR O2 MNTR".
INJ PULSE 2 6msec 3) Hold engine speed at 2,000 rpm under no load during the fol-
n lowing steps.
I RECORD | 4) Touch “RECORD” on CONSULT screen.
serosep| 2} Check the following.
e “FR 02 MNTR” in “DATA MONITOR” mode changes from
“RICH" to “LEAN" to “RICH” five times in 10 seconds.
5 times (cycles) are counted as shown below:
R = “FR 02 MNTR”, “RICH"
L = “FR 02 MNTR", “LEAN"
eycle | 1] 2] a4 s] e “FR O2 SENSOR” voitage goes above 0.6V at least once.
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R e “FR 02 SENSOR” voltage goes below 0.3V at least once.
e ‘FR 02 SENSOR" voltage never exceeds 1.0V.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
SEF%47V]  such as a concrete floor; use a new one.
2 B3
CMPS o
*RPM T Maximum + Maximum vollage
E%‘:‘;) AR ;P‘.l ;'"‘.i .’l-\‘. Jr"‘.‘ should be over 0.6V
09"13 2050 . HE P . T at least one time.
0911 2050 ) ET, R T
ggg? Sggg g::g § = . ' T . o « Minimum voltage
09"05 2037 0.18 & : Co Vo Vo : should be below 0.30V
09'03 2060 0.23 5} v N i H ! } : \ ; H at least one time.
0901 2012 0.43 8 [ N N A U A
I GRAPH I T ) i ) Minimum
< SEF736W
$ Without CONSULT
é 1} Start engine and warm it up to normal operating temperature.
LA N ¢ 2) Set voltmeter probes between ECM terminal 46 (Front heated
I ecv  lo[connecTon)| Cfé)\—H oxygen sensor signal) and engine ground.
26 3 3) Check the following with engine speed held at 2,000 rpm con-
ERGR stant under no load.
1\ 25 e Malfunction indicator lamp goes on more than five times ‘within
C 10 seconds in Diagnostic Test Mode Il (FRONT HEATED OXY-
| ! GEN SENSOR MONITOR).
@ © 1 e The maximum voltage is over 0.6V at least one time.
SEF948V] ¢  The minimum voltage is below 0.3V at least cne time.
e The voltage never exceeds 1.0V.
CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a hew one.

EC-189
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DTC P0135 FRONT HEATED OXYGEN SENSOR HEATER

Description
Description _
NCECDISE
SYSTEM DESCRIPTION
NCECG136807
Sensor Input Signal to ECM ECr;/iIDfr:Jnc- Actuator
Frant
heated
Camshaft position sensor Engine speed oxygen Front heated oxygen sensor
sensor heaier
heater con-
tral

The ECM performs ON/OFF control of the front heated oxygen sensor heater corresponding to the engine
operating condition.

OPERATION .
NCEC0136502
Engine speed Front heated oxygen sensor heater
Above 3,200 mm OFF
Below 3,200 rpm ON
CONSULT Reference Value in Data Monitor
Mode _
S . NCECO137
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
e Engine speed: Below 3,200 rpm ON

FR 02 HEATER
e Engine speed: Above 3,200 rpm OFF

ECM Terminals and Reference Value o
Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TER- WIRE
MINAL | ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]. Approximately OV
) oR Front heated oxygen sen- |*® Engine speed is below 3,200 rpm.
115
sor heater [Engine is running] BATTERY VOLTAGE
e Engine speed is above 3,200 rpm. (11 - 14Y)
On Board Diagnhosis Logic
NCECO138
DTC No. Malfunction is detected when ... Check Items (Possible Cause)}
P0135 e The current amperage in the tront heated oxygen sensor | e Harness or connectors
0901 heater circuit is out of the normal rangs. (The front heated oxygen sensor heater circuit is
(An improper voltage drop signat is sent to ECM through open or shorted.)
the front heated oxygen sensor heater.) e Front heated oxygen sensor heater
EC-190



DTC P0135 FRONT HEATED OXYGEN SENSOR HEATER

DTC Confirmation Procedure

¥r MONITOR ¥ NOFAIL ]
CMPS'RPM(REF)  700rpm
RECORD ]
SEF190PD)

DTC Confirmation Procedure

NCECOT40

NOTE:

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

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is between 10.5V and 16V at idle.

(B With CONSULT

1)

2)
3)

Tum ignition switch “ON" and select “DATA MONITOR” mode
with CONSULT.

Start engine and run it for at least 5 seconds at idle speed.

If 1st trip DTC is detected, go to “Diagnostic Procedure”®, EC-
193.

With GST
1) Start engine and run it for at least 5 seconds at idle speed.

2)
3)
4)
S)

Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and run it for at least 5 seconds at idle speed.
Select “MODE 3" with GST.

If DTC is detected, go to “Diagnostic Procedure”, EC-193.

@y No Tools

1)
2)

3)
4)

Start engine and run it for at least 5 seconds at idle speed.
Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON".

Perform “Diagnostic Test Mode |l {Self-diagnostic results)” with
ECM. ‘

If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
193.

When using GST, “DTC Confirmation Procedure™ should
be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode Il) because GST cannot dis-
play MODE 7 (1st trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM {Diagnostic Test Mode
il) is recommended.

EC-191
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DTC P0135 FRONT HEATED OXYGEN SENSOR HEATER

Wiring Diagram
Wiring Diagram
NCECO147
) EC-FRO2/H-01
IGNITION SWITCH
ON or START
|
| I b
104 EH;EBUOCK Refer fo EL-POWER.
! Ve,
(L)
BR/Y
62
|| =
BRY BN  Detectable line for DTC
— - Non-detectable line for DTC
(1]
FRONT HEATED
OXYGEN SENSOR
(F1)
L) A
OR w
L4
i !
| |
1 I
| |
| | I I
1 1 Gy aGY
| |
b [ [ =l
! I JOINT
| I CONNECTOR-1
| | Fi3
| |
R L] L)
i | B
| i
I 1
r1e
(sl sl ? B 8
O2HF O25F ® I l
ECM
1 1
Fi6
— Refer to last page (Foldout pags).
] 1[2]3]4 ——I5[6]7]8 (u2)
L ii]efe 2]&18 g [10]11[12]13)14]15018]17]18l1a]e0

1011102103)  [104]105[108
107]108[109] 110011112
113)114]115] {116[117]118

[24[36] 36 7]

TECS529
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DTC P0135 FRONT HEATED OXYGEN SENSOR HEATER

Diagnostic Procedure

Diagnostic Procedure

NCECO142

1 CHECK POWER SUPPLY

3 |CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnact front heated oxygen sensor harness connector.

sensor harness connector —

AR A i

SEFQ89P

3. Turn ignition switch “ON".
4. Check voltage between terminal 1 and ground with CON-

1. Turn ignition switch “OFF”,

2. Disconnect ECM harness connector.

3. Check harness continuity between terminal 3 and ECM ter-
minal 115. '

’ Tof =

.s. IL_Ecm _fo[connecTor]l  (afzT) | g8

DISCONNECT 11{5 —
SEF214W

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

SULT or tester. OK or NG
S DISGONNECT OK » GO TO 4.
IS, NG > Repair open circuit or short to ground
= or short to power in harness or con-
; nectors.
.@‘ 4 CHECK FRONT HEATED OXYGEN SENSOR
f 2 S HEATER
SEF213W Refer to “Component Inspection”, EC-193.
Voltage: Battery voltage OK or NG
OK or NG OK » GO TO 5.
OK > GO TO 3. NG » Replace front heated oxygen sensor.
NG [ GO TO 2.

5 CHECK INTERMITTENT INCIDENT

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M62, F24

o 10A fuse

« Harness for open or short between front heated oxygen sen-
sor and fuse

Perform “TROUBLE DIAGNQSIS FOR INTERMITTENT
INCIDENT", EC-110.

> INSPECTION END

| 2 Repair harness or connectors,

8.

DISCONMNECT

2
[0l

SEF220W

Component Inspection

FRONT HEATED OXYGEN SENSOR HEATER

1203 Check resistance between terminals 3 and 1.
Resistance: 2.3 - 4.3 Q at 25°C (77°F)

Check continuity between terminals 2 and 1, 3 and 2.
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

NCECGT43

NCEC0143501

EC-193
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DTC P0135 FRONT HEATED OXYGEN SENSOR HEATER

Component inspection (Cont’d)

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

380 : EC-194



DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE
MONITORING)

Component Description

Component Description oo

The rear heated oxygen sensor {Rear HO2S), after three way
Holder catalyst, monitors the oxygen level in the exhaust gas. Gl
/ 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. A
This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner &

Heater pad

e W
firpom ““.7‘7‘}/)}/4.%7:& —

S e R
ﬂ. ;\ T {/{"{{1{{\’\‘ r\\\

Zirconia tube conditions. .
Under normal conditions the rear heated oxygen sensor is not used
SEF327a for engine control operation. LG \
CONSULT Reference Value in Data Monitor
Mode
. i MNCECO145
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION EE
RR O2 SENSOR , . , 0 - 0.3V «— Approx. 0.6 - 1.0V I
e Engine: After warming up Hevving engine from idie to 3,000
RR 02 MNTR pm LEAN «— RICH GL

ECM Terminals and Reference Value |

NCECO145
Specification data are reference values and are measured between each terminal and 43 (ECM ground). 1K)
!
TERMI- | \ipe |
NAL | o5 oR ITEM CONDITION DATA (DC Voltage) AT ‘
NO.
[Engine is running] AX |

Rear heated oxygen sen-

52 w e After warming up to normal operating temperature | 0 - Approximately 1.0V
sor . )
and engine speed is 2,000 rpm
50 |
BR |
On Board Diagnosis Logic veeomer ST

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 [R§

longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the minimum voltage of the
sensor is sufficiently low during various driving conditions such as [T
fuel-cut.
ov HA
SEF258Y
4
DTC No. Malfunction is detected when ... Check Items {Possible Cause} G
P0O137 = The minimum voltage from the sensor does not reach e Harness or connectors
0511 the specified voltage. (The sensor circuit is apen or shorted.) EL
e Rear heated oxygen sensor
e Fuel pressure
e Injectors o3¢
381
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DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE

oTe C_onﬁrmation Procedure

B RRO2SEN Pots7 B[]
GOND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

MONITOR

[t ——

CMPS-RPM{REF) 912rpm
THRTL POS SEN .51V
B/FUEL SCHDL 1.0msec

3

EF162vB

N RRO2SENPO137 B [
COND1: [EESITY
COND2: INCOMPLETE
COND3: INCOMPLETE

zzoxzzzz=z MONITOR zzo=======
CMPS-APM(REF) 1687rpm
THRTL POS SEN 0.84V
BAFUEL SCHDL 3.6msec

S

EF153vB

B RRO2SEN PO137 0 [ ]
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

s=zzzzzz== MONITOR ===z===z=:
CMPS-RPM(REF) 1687rpm
THRTL POS SEN .94V
B/FUEL SCHDL 3.6msec

3

EF154VB|

MONITORING)
DTC Confirmation Procedure e
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.
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 stop engine during this procedure. W the engine is
stopped, retry this procedure from step 2 in “Procedure for
COND1”.

(B) 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 SENSOR P0137”
of “REAR 02 SENSOR” in “DTC WORK SUPPORT" mode
with CONSULT.

4) Touch “START".

5) Start engine and let it iclle 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) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

8) When the following conditions are met, “TESTING” will be dis-

played at “COND1” on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to “COM-
PLETED”. (It will take approximately 30 seconds.)

CMPS-RPM (REF) 1,400 - 3,400 rpm

Vehicle speed 64 - 120 km/h {40 - 75 MPH)

B/FUEL SCHDL

0.5 - 3.9 msec

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 step 1 in “Procedure for
COND2”,

EC-196



DTC P0137 REAR HEATED OXYGEN SENSOR (REAR H0O2S) (MIN. VOLTAGE

MONITORING)

DTC Confirmation Procedure {Cont’d)

1]

B RRO2SEN PO137 I []

COND1: COMPLETED

COND2: COMPLETED

COND3: INCOMPLETE
zzzozzzz=z MONITOR ==2z0omz--

CMPS-RPM(REF) 1050rpm

THRTL PQS SEN 0.51v

B/FUEL SCHDL 1.0msec

SEF155VA

WRA 02 SENSOR PO137M [_]

COMPLETED

SELF-DIAG RESULTS ’

SEF214VA

. "3 i | .

ECM IOICONNECTDR" /é\

|!
&)

SEF949V

Procedure far COND2

1)  While driving, release accelerator pedal completely with “OD”
OFF (A/T models only) from the above condition [step 8] until
“INCOMPLETE” at “COND2” on CONSULT screen has turned
to “COMPLETED”. (It will take approximately 4 seconds.)

NOTE:

If “COMPLETED” already appears at “COND3” on CONSULT
screen before “Procedure for COND3” is conducted, it is
unnecessary to conduct step 1 in “Procedure for COND3".

@2
&2

ER

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.)

2) Make sure that "OK" is displayed after touching “SELF-DIAG g
RESULTS™. i “NG” is displayed, refer to “Diagnostic
Procedure”, EC-199.

Gl

Overall Function Check e
Use this procedure to check the overall function of the rear heated A
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.

& Without CONSULT AR
1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes. sU
2) Stop vehicle with engine running.
3) Set voltmeter probes between ECM terminals 52 (Rear heated
oxygen sensor signal) and engine ground. BR
4} Check the voltage when revving engine up to 4,000 rpm under
ne load at least 10 times. N
{Depress and release accelerator pedal as soon as possible.) ST
The voltage should be below 0.43V at least once during
this procedure. -
If the voltage can be confirmed in step 4, step 5 is not RS
necessary.
5) Keep vehicle at idling for 10 minutes, then check the voltage. BT
Or check the voltage when coasting from 80 km/h (50 MPH)
in 3rd gear position (M/T), D position with “OD” OFF (A/T).
The voltage should be below 0.43V at least once during 1,
this procedure.
6) If NG, go to “Diagnostic Procedure”, EC-199.
EL
DX
383
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DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE

Wiring Diagram

MONITORING)

IGNITION SWITCH
ON or START

FUSE BLOCK
(/B

5y

Wiring Diagram

Refer to EL-POWER.

NCECD!50

EC-RRO2-01

I - Detectable line for DTC
= Non-detectable line for DTC

REAR HEATED
OXYGEN SENSOR

JOINT
CONNECTOR-1

Fi9

1

aﬂhm
|!hm

F25 Fi5 Fig B24
Refer to last page (Foidout pags).
e 5[6]7
a[ro[nre[1a]ra]15]ref17 % 192% CDAG N ORN O HAREHEGD)
woW L
T2TsTalskY6 7 Tele] T
1zlalalskXe]7]a]o]iw
11]12]13}14116]16]17] 18 FVEVS \2]2/
101]1c2)ioaf [104]105)108 38|ae
107]1o8]109| f110]tit 112 42|43 F26
W H.S.
13f114]115] |11e]riz[ 118 43|50

TECH30

EC-198



DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE
MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NCECOTI5?

1 RETIGHTEN GROUND SCREWS

2 CLEAR THE SELF-LEARNING DATA

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

'/ -

2
&%“ e
a‘rf. o Throttle body *

SO
( SEF282W

> [Go TO 2.

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 contral coefficient by touching
“CLEAR",

mACTIVETESTE  []

SELF-LEARN 100%
CONTROL

=== MONMITOR===
CMPS-RPM (REF)  812rpm
COOLAN TEMP/S  93°C
FR 02 SENSOR 0.91V
A/F ALPHA 162%
CLEAR |

4. Run engine for at least 10 minutes al idle speed.
Is the 1st trip DTC P0172 detected? Is it difficult to start
engine?

AEC547

@ Without CONSULT

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

2. Turn ignition switch “OFF”.

3. Disconnect mass air flow sensar harness connector, and
restart and run engine for at least 3 seconds at idle speed.

FLNN s —— ™S i
SMass air flow sensor
< harness connector

SEF293W

4. Stop engine and reconnect mass air flow sensor hamess
connector.

5. Make sure diagnostic trouble code No. 0102 is displayed In
Diagnostic Test Made I,

6. Erase the diagnostic test mode 1) (Self-diagnostic results)
memory. Refer to "HOW TO ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATION”, EC-54.

7. Make sure diagnastic trouble code No. 0505 is displayed in
Diagnostic Test Mode |I.

8. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC 0114 detected? Is it difficult to start
engine?

Yes or No
Yes > Perform troubte diagnosis for DTC
P0172. Refer to EC-235.
No > GO TO 3.

EC-199

FiE

A

sC
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DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)}

3 CHECK INPUT SIGNAL CIRCUIT

5 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF",
2. Disconnect rear heated oxygen sensor hamess connector
and ECM harness connector.

Under the vehicle view
Rear heated

oxygen senso
harness connector

'/Grommet rngved N /
A\ e SEF208W

3. Check harness continuity between ECM terminal 52 and
terminal 1.

[ Ecm O] CoNNECTOR]]| s 9
=5 &
* o T.s.

® |

SEF215W
Continuity should exist.
4. Check harness continuity between ECM terminal 52 {or ter-
minal 1) and ground.
Continuity should not exist.
5. Also check hamess for short te ground and short to power.

1. Check harness continuity between terminal 4 and body

Sty

L&

SEF216W

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

OK or NG
OK > GO TO 6.
NG > Repair open circuit or short to ground

or short to power in harness or con-
nectors.

] CHECK REAR HEATED OXYGEN SENSOR

Refer to “Component [nspection”, EC-201.

OK or NG
OK > GOTO 7.
NG > Reptace rear heated oxygen sensor.

7 CHECK SHIELD CIRCUIT

OK or NG
OK » GO TO 5,
NG > GO 7O 4.

4 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors B3, M8

s Harness connectors M49, F23

e Harness for open or short between rear heated oxygen sen-
sor and ECM

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

Reconnect harness connectors disconnected.

. Disconnect harness connectors B3, M8,

3. Check hamess continuity between terminal 8 and engine
ground.

B4 HHEHHT

DISCONNECT

[\

&

SEF217W
Continuity should exist.
4. Also check harness for short to ground and short to power.
5. Then reconnect harness connectors.

QK or NG
OK » GO TO9.
NG > GO 70 8.

EC-200



DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE

MONITORING)

Diagnostic Procedure (Cont'd)

8 DETECT MALFUNCTIONING PART

9  |CHECK INTERMITTENT INCIDENT

Check the following.

« Harness connectors M49, F23
¢ Harness connectors B3, M8

e Joint connector-1 (Refer to "HARNESS LAYOUT” in EL sec-

tion.)

s Harness for open or short between harness connector M8

and engine ground

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

> iNSPECTION END

| 2 Repair open circuit, short to ground or
short to power in harness or connec-

tors.

FUEL INJECTION

—===xz=z== MONITOR
CMPS-RPM{REF)
FR 02 SENSOR
RR 02 SENSOR
FR 02 MNTR
RR 02 MNTR

W acTiverest B [

25%

725rpm

0.94V
1.89V
RICH
RICH

[Qu] T DWN |[Qd]

SEF102P

Component Inspection O
REAR HEATED OXYGEN SENSOR NCECOTS250T
(8) With CONSULT

Start engine and drive vehicle at a speed of more than 70 km/h
{43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Select “FUEL INJECTION” in “ACTIVE TEST" mode, and
select “RR 02 SENSOR” as the monitor item with CONSULT.

4) Check “RR 02 SENSOR" at idle speed when adjusting “FUEL
INJECTION" to £25%.
“RA 02 SENSOR” should be above 0.48V at least once
when the “FUEL INJECTION” is +25%.“RR 02 SENSOR”
should be below 0.43V at least once when the “FUEL
INJECTION” is —25%.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

x0.01V
128
|

{Reterence data}

The voltage should be above
0.48V at least one time.

The voltage should be below
0.43V at least one time.

-----------------------------------

SEF988R

EC-201

A,

R

LG

FE
cL }

M

ST

RS

BT

EL

)4

387 ‘
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DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE

Cornponent Inspection (Cont'd)

MONITORING)

It ECM52 [o[connecTor] f&\ y

]

SEF950V

® Without CONSULT

1)

Start engine and drive vehicle at a speed of more than 70 km/h
{43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminals 52 (Rear heated
oxygen sensor signal) and engine ground.

4) Check the voltage when revving up to 4,000 rpm under no load
at feast 10 times.

{Depress and release accelerator pedal as soon as possible.)
The voltage should be above 0.48V at least once.

If the voltage is above 0.48V at step 4, step 5 is not nec-
essary.

5) Check the voltage when revving up to 6,000 rpm under no
load. Or keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80 km/h (50
MPH) in 3rd gear position {M/T), D position with “CD” OFF (A/
T).

The voltage should be below 0.43V at least once.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-202



DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE

MONITORING)

Component Description

Heater pad

/Holder

' it i NN
\\\\\\ 'Al‘///////,/:////,,\

po 127#

e ey

Zirconia tube

SEF327R

Specification data are reference values.

Component Description
NCECOIE?

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the rear heated oxygen sensor is not used
for engine contrel operation.

CONSULT Reference Value in Data Monitor
Mode

NCECD152

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSOR

e Engine: After warming up

RR 02 MNTR

Revving engine from idle to 3,000 0- 0.3V «— Approx. 0.6 - 1.0V

pm

LEAN «— RICH

ECM Terminals and Reference Value

NCECOT55

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
_ |[Engine is running]
50 W SR{;ar heated oxygen sen e After warming up to normal operating temperature | 0 - Approximately 1.0V
and engine speed is 2,000 rpm

On Board Diagnhosis Logic —
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 various driving conditions such as
fuel-cut.
ov
SEF259V
BTC No. Malfunction is detected when .., Check Items {Possible Cause)
PQ138 e« The maximum voltage frem the senscr does not reach e Harness or connectors
0510 the specified voltage. {The sensor circuit is open or shorted.)

o Rear heated oxygen sensor
» Fuel pressure

« injectors

e Intake air leaks

EC-203
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DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE

DTC Confirmation Procedure

MONITORING)

zzzzzzzzzz MONITOR ==========

HRR 02 SENSOR Po13sl [
COND1: OUT OF COMD
COND2: INCOMPLETE
COND3: INGOMPLETE

CMPS-RPM(REF) 912rpm
THRTL POS SEN 051V
B/FUEL SCHDL 1.0msec

SEF160VB

zzzzzzzzzz MONITOR zzzzzzzzz:

B RR 02 SENSOR Po138Hl [ ]
CONDA:
GOND2: INGOMPLETE
COND3: INCOMPLETE

CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDL 3.6mseac

SEF161VB)

zz=z======= MONITOR z=zzz5====
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.54V
B/FUEL SCHDL 3.8msec

BWRR 02 SENSOR Po1368 [
COND1: COMPLETED
GOND2: INGOMPLETE
GOND3: INCOMPLETE

SEF162VB

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:

Never stop engine during this procedure. If the engine is

stopped, retry this procedure from step 2 in “Procedure for

COND1”.

(@ With CONSULT

Procedure for CONDA

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 SENSOR P0138"
of “REAR 02 SENSOR” in “DTC WORK SUPPORT” mode
with CONSULT.

4} Touch "START".

5) Start engine and let it idle for at least 30 seconds.

8) Rev engine up to 2,000 rpm two or three times quickly under
no load.

If “COMPLETED” appears on CONSULT screen, go to step 3
in “Procedure for COND2”.

If “COMPLETED” does not appear on CONSULT screen, go to
the following step.

7) Drive vehicle at a speed of more than 70 km/h (43 MPH}) for 2
consecutive minutes.

8) When the following conditions are met, “TESTING” will be dis-
played at “COND1” on the CONSULT screen. Maintain the
conditions continuously until “TESTING™ changes to “COM-
PLETED”. (It will take approximately 30 seconds.)

NCECOTS7

1,400 - 3,400 rpm
64 - 120 km/h (40 - 75 MPH)

CMPS.RPM (REF)

Vehicle speed

B/FUEL SCHDL 0.5- 3.9 msec

Selector lever Suitable position

NOTE: _
e If “TESTING” is not displayed after 5 minutes, retry from

step 2 in “Procedure for COND1”,

e If “COMPLETED” already appears at “COND2” on CON-
SULT screen before “Procedure for COND2” is conducted,
it is unnecessary to conduct step 1 in “Procedure for
COND2”,

EC-204



DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE

MONITORING)

DTC Confirmation Procedure (Cont'd)

[ BRR 02 SENSOR Po13sl ]
COND1: COMPLETED
COND?Z: COMPLETED
COND3: INCOMPLETE
=zzzzzzzzz MONITOR =zz=z=====
CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51v
B/FUEL SCHDL 1.0msec
SEF183VA
[ B RR O2 SENSOR Po138Hl [_]
COMPLETED

] SELF-DIAG RESULTS

|

5

CF215VA

. & i .

L EcM
52

]OI CONNECTOR]}

|!
P ©

/(5\

SEFQ46v

Procedure for COND2

1) While driving, release accelerator pedal cempletely with “OD”
OFF (A/T models only) from the above condition {step 8] until
“INCOMPLETE” at “COND2" on CONSULT screen is turned to
"COMPLETED” (It will take approximately 4 seconds.)

NOTE:

If “COMPLETED” already appears at “COND3” on CONSULT

screen before “Procedure for COND3” is conducted, it is

unnecessary to conduct step 1 in “Procedure for COND3”,

@

RIA

LG

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.)

2) Make sure that “OK” is displayed after touching “SELF-DIAG 52
RESULTS".
If “NG” is displayed, refer to “Diagnostic Procedure”, EC-207.
GL
T

Overall Function Check
NCGECO158 [,S\

Use this procedure to check the overall function of the rear heated ~
oxygen sensor circdit. During this check, a 1st trip DTC might not
be confirmed.

® Without CONSULT AX
1} Start engine and drive vehicle at a speed of 70 km/h {43 MPH)
for 2 consecutive minutes. <H
2) Stop vehicle with engine running.
3) Set voltmeter probes between ECM terminals 52 (Rear heated
oxygen sensor signal) and engine ground. Bl
4) Check the voltage when revving engine up to 4,000 rpm under
no load at least 10 times.
(Depress and release accelerator pedal as soon as possible.) S
The voltage should be above 0.48V at least once during
this procedure.
If the voltage can be confirmed in step 4, step 5 is not [
necessary.
5)  Keep vehicle at idling for 10 minutes, then check the voltage. BT
Or check the voltage when coasting from 80 km/h (50 MPH)
in 3rd gear position (M/T}, D position with “OD” OFF (A/T).
The voitage should be above 0.48V at least once during 4
this procedure.
6) [lf NG, go to “Diagnostic Procedure”, EC-207.
EL
([B)S
391
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DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE
MONITORING)

Wiring Diagram

Wiring Diagram

NCECO158

IGNITION SWITCH 7 ' EC-RRO2-01
ON or START
J |
1
10A [FSE BLOCK [ mefer o EL-POWER.
(\/B)
y
Iﬁl . N : Detectable line for DTS
BR/Y — - Non-detectable line for DTC
BR/Y
=]
2] REAR HEATED
OXYGEN SENSOR
LN R L]
R/Y W B
-
i I
I [
r ._
RY W
2 [ gy N -y
RO )
Le—
| |
| |
v . I___..I
RY w GY GY
(Me2)
||- ||. I=mil [—,—2‘1
Fa4 F23 JOINT
By w CONNECTOR-1
Y !|_|| i3
| ] 1 2
| ‘ B
T
R/Y W I I ’ I
r—'——l |—'—| B B B B B
[110] [s2] 1
C2HR 02SA .—I J_ _I_ J_
ECM L 1 i ! i |
& ED
Refer to last page {Foldout page).
1[2]z3lal —={s[s[7 =
g [10{11]12]13]14]15]1s]17] 18] 19 1EBE 2|2|ﬂ2|

11z]z]4]sds]7]8]2]i0

11 1i2[13[1a]15]16[17] 18

101]102}1Q3] |104]105]106)
107]106}109)  [130]111]112
113]t14j115] |116]117]118

38
43
50

TECS30
392
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DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE
| MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NCECQ160
@l
1 RETIGHTEN GROUND SCREWS 2 CLEAR THE SELF-LEARNING DATA
1. Turn ignition switch “OFF”. (B with CONSULT
2. Loosen and retighten engine ground screws. 1. Start engine and warm it up to normal operating tempera- A
WS ture.
2. Seiect “SELF-LEARNING CONT" in “ACTIVE TEST” mode
with CONSULT. =
3. Clear the self-learning control coefficient by touching
“CLEAR".
WACTIVETESTE [] LG
SELF-LEARN 100%
CONTROL
= ==MONITOR===
CMPS-RPM (REF}  812rpm
COOLAN TEMP/S 93°C =
SEFz9zwW FR 02 SENSOR 0.91V FE
. A/F ALPHA @_ 102%
» [coTo2 CLEAR ] cL ‘
AECS547 o

4. Run engine for at least 10 minutes at idie speed. }
Is the 1st trip DTC PO171 detected? Is it difficult to start _ MT :

engine? |
Without CONSULTY

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

2. Turn ignition switch “OFF”. ] |
3. Disconnect mass air flow sensor harness connector, and |

restart and run engine for at least 3 seconds at idle speed. A
Ea A —_—— N
£Mass air flow senso
BR
|

sereoaw | B8
4. Stop engine and recennect mass air flow sansor harmess
connector.
5. Make sure diagnostic trouble code No. 0102 is displayed in BT
Diagnostic Test Mode I1.
6. Erase the diagnostic test mode 11 {Seli-diagnostic results}
memory. Refer to “HOW TO ERASE EMISSION-RELATED | ‘
DIAGNOSTIC INFORMATION®, £EC-54. Al
7. Make sure diagnostic trouble code No. 0505 is displayed in [
Diagnostic Test Mode 11 : ‘

8. Run engine for at least 10 minutes at idle speed. 8C

Is the 1st trip DTC 0115 detected? Is it difficult to start

engine? ‘

Yes or No EL
Yes > Perform trouble diagnosis for DTC ‘
P0171. Refer to EC-229.
1BX

No » GOTOS.

o 39|
EC-207
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DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)

3 CHECK INPUT SIGNAL CIRCUIT

6 CHECK REAR HEATED OXYGEN SENSOR

1. Disconnect rear heated cxygen senscr hamess connector

Continuity should exist.
3. Check hamess continuity between ECM terminal 52 {or ter-
minal 1} and ground.
Continuity should not exist.
4. Also check harness for short te ground and short to power.

Refer tc *Component Inspecticn”, EC-209.

o HH=H S

DISCONNECT

19
|

&3

OK or NG
OK > GO TO 5.
NG » GO TO 4.

Continuity should exist,

4 DETECT MALFUNCTIONING PART

5. Then reconnect harness connectors.

Check the following.

» Harness connectors B3, M8

e Hamness connectors M62, F24

+ Harness for open or short between ECM and rear heated
oxygen sensor

and ECM harness connector. OK or NG
2. Check harness continuity between ECM terminal 52 and
terminal 1. QK > GO TO7.
IC—H—-| ,Mg NG »  |Replace rear heated oxygen sensor.
ECM CONNECTOR || —smm—_ { '
ﬁ $ 52 ' $
- . - 7 CHECK SHIELD CIRCUIT
DISCONKECT GISCONNECT
@ 1. Reconnect harness connectors disconnected.
( n L. 2. Disconnect harness connectors B3, M&.
ﬁqa) 3. Check harness continuity between terminal 8 and engine
@ ground.
SEF215W

SEF217W

4. Also check harness for short to ground and short to power.

OK or NG
OK » GOTOY9,
NG > |GOTOS.

8 DETECT MALFUNCTIONING PART

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

Check the following.
¢ Hamess connectors M62, F24
« Harness connectors B3, M8

ticn.)

5 CHECK GROUND CIRCUIT

1. Check hamness continuity between terminal 3 and engine

ground.
afs
gy

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

SEF216W

and engine ground

s Joint connector-1 (Refer o "HARNESS LAYOUT" in EL sec-

« Harness for open or short between harness connector M8

fors.

» Repair open circuit, short to ground or
short to power in harness or connec-

9 CHECK INTERMITTENT INCIDENT

Perform "TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

> INSPECTION END

OK or NG
OK P |GOTOGE.
NG [ Repair open circuit or short to ground

or short to power in harness or con-
nectors.

EC-208




DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE

- MONITORING)

Component inspection

5 Component Inspection oo
B AcTvETEST B REAR HEATED OXYGEN SENSOR
FUEL INJECTION 25% @) With CONSULT NCBCOIEIS0!
======== MONITOR ======== 1} Start engine and drive vehicle at a speed of more than 70 km/h
ggpo:s.gpMs(%EF) 725_"3,.;_- (43 MPH) for 2 consecutive minutes..
> SENSOR _ : ) . .
RR 62 3ENSOR ?.233 2) Stop vehicle with engine running.
FR 02 MNTR RICH 3) Select “FUEL INJECTION” in “ACTIVE TEST” meode, and
RR 02 MNTR RICH select “RR 02 SENSOR?” as the monitor item with CONSULT.
4) Check “‘RR 02 -SENSOR” at idle speed when adjusting “FUEL
10 “RR 02 SENSOR” should be above 0.48V at least once
when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR"” should be below 0.43V at least once
when the “FUEL INJECTION” is -25%.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete fioor; use a new one.
>n (Reference data)
387
"' ---------------- "_ The veltage should be above
3~ . 0.48V at least one time,
The voltage should be below
........................... * e memmmmmeemmen ... |043V atleast cne time.
° 4 SEF989R

CONNECT
A€ )

zcw [o]comnecron] N

52

eIl

SEF950V|

& Without CONSULT
Start engine and drive vehicle at a speed of 70 km/h (43 MPH)
for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set volimeter probes between ECM terminals 52 (Rear heated
oxygen sensor signal) and engine ground.

4) Check the voltage when rewving up to 4,000 rpm under no load
at least 10 times.

{Depress and release accelerator pedal as socon as possible.)
The voltage should be above 0.48V at least once.

if the voltage is above 0.48V at step 4, step 5 is not nec-
essary.

5} Check the voltage when revving up to 6,000 rpm under no
load. Or keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80 km/h (50
MPHY} in 3rd gear position {M/T), D position with “OD” OFF (A/
T).

The voltage should be below 0.43V at least once.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m {19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-209

CL

BT

P2l
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DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE

Compaonent Description

MONITORING)

Heater pad

/—Holder
SR

TN .
S )

-~
R L Ty, )

—“-.?.;—-"/ RO ITIET
P Sl 2 S

SRRANY
R

Zirconia tube

SEF327R

Specification data are reference values.

Component Description e
The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 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

NCECOB3

MONITCR ITEM

CONDITICN SPECIFICATION

RR 02 SENSCR

e Engine: After warming up
RR 02 MNTR

Rewving engine from idle to 3,000 |0 - 0-3V <— Approx. 0.6 - 1.0V

rpm

LEAN «— RICH

ECM Terminals and Reference Value

NCECD184

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- | o
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Rear heated oxygen sen- [Engine is running]
52 W Y9 & After warming up to normal operating temperature | 0 - Approximately 1.0V
S0 . . .
and rewving engine from idle to 2,000 rpm
On Board Diagnosis Logic
. . . NGECO16s
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 cataiyst 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 various driving
conditions such as fuel-cut.
ov
SEF302U
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0139 o |t takes more than the specified time for the sensor to o Harness or connectors
0707 respond between rich and lean. (The sensor circuit is open or shorted.)

e Rear heated oxygen sensor
o Fuel pressure

e Injectors

e Intake air leaks

EC-210



DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE

MONITORING)

DTC Confirmation Procedure

MRR 02 SENSOR Po13ol [ ]
CONDT: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE
MONITOR
CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

912rpm

0.5V -
1.0msec

8

EF164vB

B RR 02 SENSOR P0139R [
COND1: [EXINE
COND2: INCOMPLETE
COND3: INCOMPLETE
MONITOR
GMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

1687rpm
0.94v
3.6msec

. P e

5

EF165VE

MRR 02 SENSOR Po13 Ml []
COND1: COMPLETED
COND2: INGOMPLETE
COND3: INCOMPLETE

MONITOR

CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6msec
SEF166VB

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

NCECG166

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:

Never stop engine during this procedure. If the engine is
stopped, retry this procedure from step 2 in “Procedure for
COND1”.

{@ 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} Tum ignition switch “ON” and select “RR 02 SENSCR P0139”
of “REAR 02 SENSCR” in "DTC WORK SUPPORT” 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 two or three 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} Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

8) When the following conditions are met, “TESTING” will be dis-

played at “COND1” on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to “COM-
PLETED”. (It will take approximately 30 seconds.)

CMPS-RPM (REF) 1,400 - 3,400 rpm

Vehicle speed 64 - 120 km/h (40 - 75 MPH)

B/FUEL SCHDL

0.5 - 3.9 msec

Selector lever Suitable position

NOTE:

o If “TESTING” is not displayed after 5 minutes, retry from
step 2 in *Procedure for COND1”.

o [If “COMPLETED” already appears at “COND2” on CON-
SULT screen before “Procedure for COND2” is conducted,
it is unnecessary to conduct step 1 in “Procedure for
COND2”.

EC-211

FE |
cL |
MT |

AT|

ST |
RS

BT
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DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE

DTC Confirmation Procedure (Cont'd)

MONITORING)

BRR 02 SENSOR o135l [
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

==z==zz==zz MONITOR zz=zzzz==-
CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51v
B/FUEL SCHDL 1.0msec
SEF167VA

[ ~ W RR 02 SENSOR Po13ell [

COMPLETED

[ SELF-DIAG RESULTS I
) SEF216VA

[ Ecm 2 IOICONNECTOHH c _fcg\ ,
3

5
D

SEF948V

Procedure for COND2

1)  While driving, release accelerator pedal completely with “OD”
OFF (A/T models only) from the above condition [step 8] until
“INCOMPLETE” at “COND2" on CONSULT screen has turned
to “COMPLETED?". (it will take approximately 4 seconds.)

NOTE: .

¥ “COMPLETED” already appears at “COND3” on CONSULT

screen before “Procedure for COND3” is conducted, it is

unnecessary to conduct step 1 in “Procedure for COND3".

Procedure for COND3

1) Stop vehicle and let it idle until INCOMPLETE” of “COND3” on
CONSULT screen has turned to “COMPLETED". (It will take a
maximum of approximately 6 minutes.)

2) Make sure that “OK” is displayed after touching “SELF-DIAG

RESULTS".
It “NG” is displayed, refer to “Diagnostic Procedure”, EC-214.

Overall Function Check —

Use this procedure to check the overall function of the rear heated

oxygen sensor circuit. During this check, a 1st trip DTC might not

be confirmed.

# Without CONSULT

1) Start engine and drive vehicle at a speed of more than 70 km/h
{43 MPH) for 2 consecutive minutes,

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminals 52 (Rear heated
oxygen sensor signal) and engine ground.

4) Check the voltage when revving up to 4,000 rpm under no load
at least 10 times.
(Depress and release accelerator pedal as soon as possible.)
The voltage should change at more than 0.06V for 1 sec-
ond during this procedure.
If the voltage can be confirmed in step 4, step 5 is not
necessary.

5) Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH)
in 3rd gear position (M/T), D position with “OD” OFF {A/T).
The voltage should change at more than 0.06V for 1 sec-
ond during this procedure,

6) If NG, go to “Diagnostic Procedure”, EC-214.

EC-212



DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE

MONITORING)
. Wiring Diagram
Wiring Diagram rcecones
IGNITION SWITCH ] EC-RRO2-01 @l
ON or START :
+
g EJL/JE%E BLCCK | Refer to EL-POWER. R
i B .
@ - I  Detectable line for DTC EM
BR/Y ——— Non-detectable line for DTC
) LG
L]

REAR HEATED -
OXYGEN SENSOR EE |
s
CT L 3]
RIY u B GL
-
| |
| |
rfo— Wi
4 D
(B3 ) Mgl -- - i[8 AT
G = Ll - 42
RiY W
f:- '._ [ELX
| |
fo— —
-
=~
RIY W GY GY sU |
Lo oo =1
F24 F23 JOINT
RiY w CONNEGTOR-1 BR
f&——
N B L] (Led|
| 81
Ny 5 )l
B A ® |
RIY W I | — I
|—'—| I—-'—l B B B B B
[10] [52] i RS
O2HRA O28R .—I _I_ _l _I_ |
ECM £ i B i 1 i ! |
Fi5 23 &Y
|
|
Refer 1o last page {Foldout page). PO
—— (2
T1z]2l4 5]6]7]8
a1ol11§12013]14]1sle[17[18] 18]20 l1JLI1L.1h12L2 ZBJAL‘?]
§C ‘
1[2]a]4]=Ede]7]eToTi
11 [12T13[14]55118[17]18
EL
w01f102f1oa] [104)105}108 1]2]3 ‘
vorfiosfros| [rofrlinz| (lelzlels] 102X
113|11a|15] {118fni7fna .IBIIEI
15 17 ‘
TEC530 :
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DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE
MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NCECOi62

1 RETIGHTEN GROUND SCREWS

2 CLEAR THE SELF-LEARNING DATA

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

SEF292W

» |eoTo2

@ With CONSULT

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

2, Select "SELF-LEARNING GONT” in “ACTIVE TEST" mode
with CONSULT.

3. Clear the self-learning control coefficient by touching
“CLEAR".

W ACTIVETEST B D

SELF-LEARN 100%
CONTROL

=== MONITOR ===

CMPS-RPM (REF)  812rpm
COOLAN TEMP/S ~ 93°C

FR 02 SENSOR 0.91V
A/F ALPHA 102%
| CLEAR ]

AEC547
4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0172 detected? Is it difficult to start
engine?

@ Without CONSULT

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

2. Turn ignition switch “OFF”.

3. Disconnect mass air flow sensor hamess connector, and
restart and run engine for at least 3 seconds at idle speed.

A xS — Y 1
gMass air flow sensor
< harness connector

SEF293W

4. Stop engine and reconnect mass air flow sensor harness
connectior.

5. Make sure diagnostic trotble code No. 0102 is displayed in
Diagnostic Test Mode Il.

6. Erase the diagriostic test mode 1l (Self-diagnostic results)
memory. Refer 1o “HOW TO ERASE EMISSION-RELATED
DIAGNGSTIC INFORMATION®, EC-54.

7. Make sure diagnostic trouble code No. 0505 is displayed in
Diagnostic Test Mode .

8. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC 0114 detected? Is it difficult to start
engine?

Yes or No
Yes » Perform trouble diagnosis for DTC
PO172. Refer to EC-235.
No > GO TO 3.

EC-214



DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

3 CHECK INPUT SIGNAL CIRCUIT

5 CHECK GROUND CIRCUIT

1. Disconnect rear heated oxygen sensor harness connector
and ECM harmess connector.

Under the vehicle view
Rear heated
oXygen s$enso

° .
‘
'/Grommet remaved -
//\ e ” ™ SEF298W

2. Check hamess continuity between ECM terminal 52 and

terminal 1.

1. Check harness continuity between terminal 3 and engine
ground.

A€ @
afy

{

I

SEF216W

Continuity should exist.
2. Also check hamess for short to ground and short to power.

W I Ecm
HS.

DISCONNECT

< g

DISCONNECT

Gy

SEF215W
Continuity should exist.
3. Check harness continuity between ECM terminal 52 (or ter-
minal 1) and ground.
Continuity should not exist.
4. Also check harness for short to ground and short to power.

OK or NG

(0}:4 > GO TO 6.

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

6 CHECK REAR HEATED OXYGEN SENSOR

Refer to “Component Inspection”, EC-2186.

OK or NG
OK » GOTO7T.
NG » Replace rear heated oxygen sensor.

7 CHECK SHIELD CIRCUIT

OK or NG
OK » GO TO 5.
NG > GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the foilowing.

» Harness connectors B3, M8

e Harness connectors M62, F24

+ Harness far open or short between rear heated oxygen sen-
sor and ECM

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

t. Reconnect hamess connectors disconnected.

2. Disconnect harness connectors B3, M8,

3. Check harness continuity between terminal 8 and engine
ground.

S FEH S

PISCONNECT

&

SEF217W
Continuity should exist.
4. Also check harness for short to ground and short to power,
5. Then reconnect harness connectors.

OK or NG
OK » GO TO 9.
NG p |GOTOS.

EC-215

(A

(oX
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DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE

Diagnostic Procedure (Cont'd)

MONITORING)

8

DETECT MALFUNCTIONING PART

9 CHECK INTERMITTENT INCIDENT

tion

Check the following.
o Harness connectors M62, F24
» Harness connectors B3, M8

e Joint connector-1 (Refer to "HARNESS LAYOUT” in EL sec-

)

o Harness for open or short between harness conneclor M8
and engine ground

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

> INSPECTION END

| 3 Repair open circuit, short to ground or
shert to power in hamess or connec-

fors,

B acTvetesT B [

FUEL INJECTION

======== MONITOR

CMPS-RPM(REF)
FR 02 SENSOHR
RR 02 SENSOR
FR O2 MNTR

RR 02 MNTR

25%

725rpm

0.94V
1.89V
RICH
RICH

[Qu/ YT [ OWN J[Qd]

SEF102P|

Component Inspection [
REAR HEATED OXYGEN SENSOR N

With CONSULT

1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

2} Stop vehicle with engine running.

3) Select “FUEL INJECTION” in “ACTIVE TEST” mode, and
select “RR 02 SENSOR" as the monitor item with CONSULT.

4) Check “RR 02 SENSOR?” at idle speed when adjusting “FUEL
INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.48V at least once
when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least once
when the “FUEL INJECTION” is —25%.

CAUTION:

Discard any heated oxygen sensor which has been dropped

from a height of more than 0.5 m (19.7 in) onto a hard surface

such as a concrete floor; use a new one.

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

(Reference data)

i The voltage should be above
0.48Y at least one time.

The voltage should be below
0,43V at least one time.

__________
...........................

SEF989R

EC-216



DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE

MONITORING)

Component Inspection (Cont'd)

(I ECMr? [o]connecTer]| fé)ﬁ_H
12\ /Iﬁ
[t y
i i
RS
i SEFg50V

50 Without CONSULT

Start engine and drive vehicle at a speed of more than 70 km/h
{43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminals 52 (Rear heated
oxygen sensor signal) and engine ground.

4) Check the voltage when revving 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 onice.

if the voltage is above 0.48V at step 4, step 5 is not nec-
essary.

5) Check the voltage when revving up to 6,000 rpm undei no
load. Or keep vehicle at idling for 10 minutes, then check the
voltage. Cr check the voitage when coasting from 80 km/h (50
MPH} in 3rd gear position (M/T), D position with “OD* OFF (A/
T}).

The voltage should be below .43V at least once.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-217

]
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DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Component Descripfion

Y
Y

Heater pad

740

N N = g g

v

L

i

!\\\\

Zirconia tube

SEF327R

Specification data

are reference values.

Component Description econ
The rear heated oxygen sensor (Rear HOZ2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the

signal from the rear heated oxygen sensor.
This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in leaner

conditions.
Under normal conditions the rear heated oxygen sensor is not used

for engine control operation.

CONSULT Reference Value in Data Monitor
Mode

NCECO172

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSOR
AR 02 MNTR

e Engine: After warming up

Rewving engine from idle to 3,000 |© - 0-3V «<— Approx. 0.6 - 1.0V

rpm

LEAN «—— RICH

ECM Terminals and Reference Value

NCECO173

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- | e |
NAL ' ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Rear heated oxygen sen- [Engine is running]
52 W Y9 e After warming up to normal operating temperature | O - Approximately 1.0V
SOr . \ .
and revving engine from idle to 2,000 rpm
On Board Diagnosis Logic
. . NCECO174
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
2V mmmmmmmo s T longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether or not the voltage is too
1V high during various driving conditions such as fuel-cut.
ov
SEF305L)
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0140 » An excessively high voltage from the sensor is sent to e Harness or connectors
0512 ECM. (The sensor circuit is open or shorted.)
= Rear heated oxygen sensor

EC-218



DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

DTC Confirmation Procedure

(5]

% MONITOR  vr NOFAIL ]
CMPS+RPM(REF) 2040rpm
COOLAN TEMP/S 82°C
VHCL SPEED SE 76kimvn
B/FUEL SCHDL 2.5msec
l RECORD |
SEF168YD

[Ceov_eloweeron] , 7N,

52
V]
(2 S

ALY

3
2ot
1 / jg 5
0 6

SEF949V

DTC Confirmation Procedure

NOTE:

if “DTC Confirmation Procedure " has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

With CONSULT

1}  Tumn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT.

2} Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

3) Stop vehicle with engine running.

NCECDI7S

4) Let engine idle for 1 minute.
&) Maintain the following conditions for at least 5 consecutive
seconds.
CMPS-APM (REF] 1,400 - 3,400 rpm
VHCL SPEED SE 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL 0.5 -39 msec
COGCLAN TEMP/S 70 - 100°C (158 - 212°F)
Selector laver Suitable position

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
221.

Overall Function Check ercorns

Use this procedure to check the overall function of the rear heated

oxygen sensor circuit. During this check, a 1st trip DTC might not

be confirmed.

® Without CONSULT

1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH]) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminals 52 (Rear heated
oxygen sensor signal) and engine ground.

4) Check the voltage after revving 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.

8} If NG, go to “Diagnostic Procedure”, EC-221.

EC-219
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DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Wiring Diagram

Wiring Diagram .
IGNITION SWITCH i EC' RR02“0 1

ON or START

FUSE BLOCK .
% 10A {JB) Refer to EIL.-POWER.

1
I_‘IL.E’]J . I Detectable line for DTC
BR/Y s - Non-detectable line for DTC
=
5
;]

REAR HEATED
OXYGEN SENSOR

,

(L) (L) ILa]
BIY W B

o ¥

| I

| I

r"‘- -.
RY W
|[F.B.3_-|;---{l}_]
iy (we) w

r_.- -.m

| |

| |

¥ '._ I—.—I
RIY W GY GY
(o 1 R 1

Fad4 -I I L1 JOINT

RAY w CONNECTOR-1

[ @

]
;

B B B B B
1
02HR 025R ._I J_ 1 J_
ECM i 1 1 | ] |
T (B22)
Refer to last page {Foldout page}.
i
1]eia]al] =={5|6{7]8
a[2]2]2]2] (Fig
9 1ol iz[1alvalis [el17 [18f19]20 ’ Llililela]rfa]afo]2]2] |

KA

BABRAEsARABRE 311
11[12]13]14[15]16]17[18 \a|2/

1011102]103]  [104/106
1071108[109] [110f111
113j114{115| [116]117

38]39
42143
49150

TEC530
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DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Diagnostic Procedure

Diagnostic Procedure

NCECO178

Gl
1 RETIGHTEN GROUND SCREWS 3 DETECT MALFUNCTIONING PART
1. Turn ignition switch “OFF”. Check the following,
2. Loosen and retighten engine ground screws. » Harness connecters B3, M8 M&
\ e Hamess connectors ME2, F24
e Harness for open or short between rear heated oxygen sen-
sor and ECM EM
» Repair open circuit or shert to ground Le
or short to power in harmess or con- =
nectors.

4 CHECK GROUND CIRCUIT

1. Check harness continuity between terminal 3 and engine e
SEF202W ground. Flz
DISCONNECT
» |coTO2 @ @
l T.S. ol
2 |CHECK INPUT SIGNAL CIRCUIT e T
o
1. Disconnect rear heated exygen sensor harness connector
and ECM harness connector. @
Unger the vehicle view A
Kﬁ\) ) SEF216W
Rear heated Continuity shouid exist. o
oXygen senso 2. Also check harness for short to ground and short to power. AX
harness connector
= ok OK or NG
oK P |GOTOS. S
J NG Repair open circuit or short to ground
p (4
“Q or short 10 power in harmess or con-
‘Grommet removed/ . nectors. 3R
NS TN
A N
2. Check harness continuity between ECM terminal 52 and 5 CHECK HARNESS CONNECTOR g7

terminal 1.
Check rear heated oxygen sensor harness connector for water.

Water should not exist.

ECM H;CONNE Ti i
w u_ |52| - OFﬂJI % 0 OK or NG ﬁg

HS. TS
— Q — oK » [GoTOs.

@ iﬁj] NG »  |Repair or replace hamess connector. =21

&) _l

6 CHECK REAR HEATED OXYGEN SENSOR [
Refer to “Component Inspection”, EC-222.

[l

SEF215W

Continuity should exist. OK or NG @

3. Check harness continuity between ECM terminal 52 (or ter- o
minal 1) and ground. OK > |GOTO7.

Continuity should not exist. NG » Replace rear heated oxygen sensor.

4. Also check harness for short to ground and short to power. EL
OK or NG

oK » |GOTO 4. 1D
NG > GO TO 3.

EC-221 407



DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Diagnostic Procedure (Cont'd)

17 CHECK SHIELD CIRCUIT

8 DETECT MALFUNCTIONING PART

ground.

] T

DHSCONNECT

G

] 1. Reconnect harness connectors disconnected.
2. Disconnect harness connectors B3, M8,
3. Check harness continuity between terminal 8 and engine e Harness connectors B3, M8

14

@ I ! short to power in harness or connec-
tors.

Check the following.
& Harness connectors M62, F24

¢ Joint connector-1 {Refer to "HARNESS LAYOUT" in EL sec-

tion.)
» Harness tor open or short between hamess connector M8
and engine ground

» Repair open circuit, short to ground or

SEF217W 9 CHECK INTERMITTENT INCIDENT
Continuity should exist. Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT

4. Also check hamess for short to ground and short to power. INCIDENT", EC-110.

5. Then reconnect harness connectors. '

OK or NG
> INSPECTION END
OK p |GOTOS.
NG p [GOTOS.

FUEL INJECTION

CMPS=RPM(REF)
FR 02 SENSOR
RR 02 SENSOR
FR 02 MNTR

RR 02 MNTR

B actvetesT @ [

25%

[======== MONITOR ========
725rpm

0.94V
1,89V
RICH
RICH

[Qu] T DWN [Qd]

SEF102P

Component Inspection
REAR HEATED OXYGEN SENSOR

(8 With CONSULT

1) Start engine and drive vehicle at a speed of more than 70 krm/h
(43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Select “FUEL INJECTION” in “ACTIVE TEST” mode, and
select “RR 02 SENSOR” as the monitor item with CONSULT.

4) Check “RR 02 SENSOR” at idle speed when adjusting “FUEL
INJECTION” to £25%.
“RR 02 SENSOR” should be above 0.48V at least once
when the “FUEL INJECTION" is +25%.
“RR 02 SENSOR” should be below 0.43V at least once
when the “FUEL INJECTION” is =25%.

CAUTION:

Discard any heated oxygen sensor which has been dropped

from a height of more than 0.5 m (19.7 in) onto a hard surface

such as a concrete floor; use a new one.

NCECO179

NCECTI 79501

The voltage should be below
0.43V at {east one time.

> (Reference data)
of T
[}
=
' | The voltage should be above

o ] 0.48V at least one time.

w

o SemeTemTTT el e

A

SEF980R

408
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DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Component Inspection (Cont’a)

S,
[ ecv o] connector]] . f&\H

52

[

SEF950V|

& Without CONSULT

1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminals 52 (Rear heated
oxygen sensor signal) and engine ground.

4) Check the voltage when revving up to 4,000 rpm under no load
at feast 10 times.

(Depress and release accelerator pedal as soon as possible.)
The voltage should be above 0.48V at least once.

If the voltage is above 0.4BV at step 4, step 5 is not nec-
essary.

5) Check the voltage when revving up to 6,000 rpm under no
load. Or keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80 km/h (50
MPH) in 3rd gear position (M/T), D position with “OD” OFF (A/
T).

The voltage should be below 0.43V at least once.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) ento a hard surface
such as a concrete floor; use a new one.

EC-223
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DTC P0141 REAR HEATED OXYGEN SENSOR HEATER

Description

Description T
SYSTEM DESCRIPTION WoEGo 80507

ECM func-

\ Actuator
tion

Sensor Input Signal to ECM

Rear
heated
iti . oxygen Rear heated oxygen sensor
Camshatft position sensor Engine speed cemaor heater

heater con-
trol

The ECM performs ON/OFF control of the rear heated oxygen sensor heater corresponding to the engine
speed.

OPERATION NGECU150502
Engine condition Rear heated oxygen sensor heater
Engine stopped OFF
Engine is running. [After driving for 2 minutes at a speed of 70 ON
km/h (43 MPH) or more]

CONSULT Reference Value in Data Monitor

Mode
. N NCECO18T
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
e Engine speed: Idle [After driving for 2 minutes at a speed oif 70 km/h
ON
RR 02 HEATER (43 MPH) or more]
¢ lignition switch ON {Engine stopped) QOFF

ECM Terminals and Reference Value o
Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLCR
NO.
[Engine is running]
e Alfter driving for 2 minutes at a speed of 70 km/h [ Approximately 0.7V
110 Ry Rear heated oxygen sen- {43 MPH) or more
sor heater
[lgnition switch “ON”] BATTERY VOLTAGE
e Engine stopped (11 - 14V)
On Board Diagnosis Logic )
NCECO183
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO141 » The current amperage in the rear heated oxygen senscr | e Harness or connectors
0902 heater circuit is out of the normal range. {The rear heated oxygen sensor heater circuit is
(An improper voltage drop signal is sent to ECM through open or shorted.)
the rear heated oxygen sensor heater.) + Rear heated oxygen sensor heater

EC-224



DTC P0141 REAR HEATED OXYGEN SENSOR HEATER

DTC Confirmation Procedure

# MONITOR v NOFALL LJ

CMPSRPM(REF} 3000rpm
VHCL SPEED SE 75km/h
THRTL POS SEN 3.2V

l RECORD

SEF723W

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 in between 10.5V and 16V at idle.

NCECO184

@B With CONSULT

1)} Turn ignition switch “ON" and select “DATA MONITOR"” mode
with CONSULT,

2) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
227.

@) With GST

1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH}) for 2 consecutive minutes.

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

3) Start engine and drive vehicle at a speed of more than 70 km/h
{43 MPH) for 2 consecutive minutes.

4) Select "MODE 3" with GST.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-227.

@) No Tools

1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

2} Tumn ignition switch “OFF”, wait at least 5 seconds and then
tum “ON”.

8) Perform “Diagnostic Test Mode 1l {Self-diagnostic results)” with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
227.

When using GST, “DTC Confirmation Procedure ” should be

performed twice as much as when using CONSULT or ECM

(Diagnostic Test Mode 1l) because GST cannot display MODE

7 {1st trip DTC) concerning this diagnosis. Therefore, using

CONSULT or ECM (Diagnostic Test Mode II} is recommended.

EC-225
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NCECES

EC-RRO2/H-01

TEGS31

OXYGEN SENSCR

REAR HEATED
B16

Refer to last page (Foldout page).

—  Non-detectable line for DTC

N : Detectabie line for DTC

Wiring Diagram
to EL-POWER.

Refer

i
B
®
I
i

CONNECTOR-1

JOINT

F19
B
J

B
o
B
B B
i
o— |
e L
g
G 2]z 2|2|2|2]

EC-226

DTC P0141 REAR HEATED OXYGEN SENSOR HEATER

Wiring Diagram

FUSE BLOCK

(J/B}

IGNITION SWITCH
OM or START

10A

2 el = {2 wtlut.w._m

G e
MTWIM.WMTMIW‘WTM'M;H_M

IR
04y
C2SR
ECM
F26

Q2HR

®| &
~[ 2 = I
== ==
- =]
I~ =1IENE
n| = ol— el -=l=
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DTC P0141 REAR HEATED OXYGEN SENSOR HEATER

Diagnostic Procedure

Diagnostic Procedure

NCEC0186
1 CHECK POWER SUPPLY 3 CHECK GROUND CIRCUIT
1. Turn ignition switch “OFF”. 1. Turn ignition switch “OFF".
2. Disconnect rear heated oxygen sensor harness connector. 2. Disconnect ECM hamess connector.

Under the vehicle view
Rear heated

oxygen senso,
harness connector
A

-Groemmet removed

A=)

/SEF298W
3. Turn ignition switch “ON”.

4. Check voltage between terminal 2 and ground.

S DISCONNECT
T.5.
A

ETRN
[z

\'i
S ! {2

3. Check harness continuity between terminal 3 and ECM ter-

minal 110.

' és

[ ecw  JolconnecTor]) a7
PISCONNECT

1o
DISCONNECT

@ LF

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

SEF219W

OK or NG
QK [ GO TO 5.
NG [ 3 GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

e Harmess connectors B3, M5

e Harmness connectors M2, F24

« Hamness for open or short between rear heated oxygen sen-
sor heater and ECM

= SEF218W
Voltage: Battery voltage
OK or NG
OK  |GOTOS.
NG » |GoTO2

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

2 DETECT MALFUNCTIONING PART

Check the following.

¢ Hammess connectors M62, F24

& Hamess connectors B3, M3

» Hamess for open or short between rear heated oxygen sen-
sor and fuse

» Repair harness or connectors.

5 CHECK REAR HEATED OXYGEN SENSOR
HEATER
Refer to “Component Inspaction”, EC-228.
OK or NG
CK > GO TO 6.
NG | Replace rear heated oxygen sensor.

6 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-110.

| 2 INSPECTICN END

EC-227
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DTC P0141 REAR HEATED OXYGEN SENSOR HEATER

Component Inspection

DISCONMECT

=
TS.

DISCONNECT

th
T5S.

DISCONNECT

B
2

| @

[

{1 | 3 i —
2 | A

SEF221W

Component Inspection Nezcors?
REAR HEATED OXYGEN SENSOR HEATER

Check the following.
1. Check resistance between terminals 1 and 4.
Resistance: 2.3 - 4.3Q at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
2and 1,3 4

No
3and 1,2, 4

if NG, replace the rear heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a hew one.

EC-228



DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

On Board Diagnosis Logic

On Board Diagnosis Logic ocsoras

With the Air/Fuel Mixture Ratic Self-Learning Control, the actual mixture ratic can be brought closely to the
theoretical mixture ratic based on the mixture ratio feedback signal from the front heated oxygen sensor. The
£CM 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 lights up the MIL (2 trip detection logic).

Sansor Input Signal to ECM ECF;’!Ofr:mc— Actuator
Fuel injec-
= . Deansity of cxygen in exhaust gas tion & mix- .
Front heated oxygen sensor (Mixture ratio feedback signal) ture ratio njectors
controf
DTC No. Malfunction is detected when .. Check ltems (Possible Cause)
PO171 e Fuel injection system does not oparate properly. e [ntake air leaks
Gils & The amount of mixture ratio compensation is tco large. » Front heated oxygen sensor
(The mixiure ratio is too lean.) o Injeciors
e Exhaust gas leaks
o incorrect fuef pressure
@ Lack of fual
e Mass air flow sensor
DTC Confirmation Procedure -
CECD 1 T
SELF LE ’;?\JTNE TEST A o u NOTE:
CQNT'R(‘)"; 160% If “DTC Confirmation Procedure” has been previously conducted,
z=———===== MONITOR z=z===c==-- always turn ignition switch “OFF” and wait at least & seconds
COMPsLEARN Orpm before conducting the next test.
COOLAN TEMP/S 93°C AT Ve
FR 02 SENSOR 0.00V () With CONSULT . _
AJF ALPHA 100% 1} Start engine and warm it up to normal operating temperaiure,
2)  Turn ignition switch “OFF” and wait at least 5 seconds.
L CLIHTI%AR , 3) Turn ignition switch “ON” and select “SELF-LEARN CON-
TROL” in “ACTIVE TEST” mode with CONSULT.
EF737W R - . t n
LT3 4) Clear the self-learning control coefficient by touching “CLEAR".
5) Select “DATA MONITOR” mode with CONSULT,
7 MONITOR % NoFAlL [] : - . -
6) Start engine again and let it idle for at least 10 minutes.
CMPSsRPM(REF) 70Crpm The 1st trip DTC P8171 should be detected at this stage, if a
malfunction exists. If so, go to “Diagnostic Procedure”, EC-
232

7) IFit is difficult to start engine at step 8, the fuel injection sys-
tem has a malfunction.

8) Crank engine while depressing accelerator pedal. If engine
starts, go to “Diagnostic Procedure”, EC-232. If engine does

! BRECORD I not start, visuaily check for exhaust and intake air leak.
SEF190PE
P E—— i — &) With GST
<M‘?S'ﬁ air fiow sensor | . . .
aress wnnemr /@/ J // 1} Start engine and warm it up to normal operating temperature.
> r T:/),/ 2)  Turn ignition switch “OFF” and wait at least 5 seconds.

.- o r R .
3;;/ & 3) Disconnect mass air flow sensor harness connector. Then

/-R A restart and run engine for at least 3 seconds at idle speed.
J}L : Air c!eaner 4) Stop engine and reconnect mass air flow sensor harness con-
nector.
g\ 5) Select “MODE 7" with GST. Make sure 1st trip DTC P0100 is
detected.
B) Select "MQDE 4" with GST and erase the 1st trip DTC PO100.
SEF293W

EC-229
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DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

DTC Confirmation Procedure (Cont'd)

7) Start engine again and run it for at least 10 minutes at idle
speed.

8) Select “MODE 7” with GST. The 1st trip DTC P0171 should be
detected at this stage, if a malfunction exists. If so, go to
“Diagnostic Procedure”, EC-232.

9) If it is difficult to stant 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-232. If engine does
not start, visually check for exhaust and intake air leak.

% 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} Disconnect mass air flow sensor harness connector. Then
restart and run engine for at least 3 seconds at idle speed.

4) Stop engine and reconnect mass air flow sensor harness con-
nectar.

5} Turn ignition switch “ON”,

6} Perform Diagnostic Test Mode il (Self-diagnostic results) with
ECM. Make sure 1st trip DTC 0102 is detected.

7) Erase the 1st trip DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |. Refer to “How to Erase DTC
{No Tools)”, EC-55.

8) Perform Diagnostic Test Mode |l (Self-diagnostic results) with
ECM. Make sure DTC 0505 is detected.

9) Start engine again and run it for at least 10 minutes at idle
speed. The 1st trip DTC 0115 should be detected at this stage,
if a malfunction exists. If so, go to “Diagnostic Procedure”,
EC-232.

10) If it is difficult to start engine at step 9, the fuel injection sys-
tem also has a malfunction.

11) Crank engine while depressing accelerator pedal. If engine
starts, go to “Diagnostic Procedure”, EC-232. If engine does
not start, visually check for exhaust and intake air leak.

EC-230



DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

Wiring Diagram
Wiring Diagram
IGNITION SWITCH | EC-FUEL-01
ON or START
} FUSE BLOCK | pgfer o EL-POWER.
10A toa |(/B)
@. @
3 1
13D Liss] i
B/ BR/Y

W : Detectable line for DTC

B
irﬂl' """"""""""""""""""""""" |IEI e Non-detectable line for DTC
BR D) BR/Y
- [l
7 7
' FRONT HEATED
BiR OXYGEN SENSOR
I IR [
® @ 9 oA W
-
I I
B/R B/ B/R B/R : :
W] Il [Eml ] : :
INJECTOR INJECTOR INJEGTOR INJECTOR
é NO. 1 NO, 2 g NO. 3 é NO. 4 : }
F52 F55 I " 1
Ll%l_l LLi—l_l LLE—[J LLﬁ—l_l : : av Gy
R/B viB &R LB | , iRl >
I I JOINT
i I CONNECGTOR-1
I t
o] B . i [l_2-||
e e ------ L2 | | (L]
R/B /g GiB LB ' I B
] ]
l’___-_:.m
[iez] [l I[ioe]! [l [mEl Gl B 3 B
INJ# INJ#2 INJ#3 INJ#4 O2HF O2SF
o— |
= =
@
Refer to last page {Foldout page).
D@ hhnhhekEeeE @
- Gy G L
1]2]3]4 ——Is]s]718
9110111 [12{13[14]15]18]17]18]10] 20 iy (FgE
101fioe]0a] froafios
<orfiosfron| [+0]11
13]na|ns| [1efn7
TEC532
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Diagnostic Procedure

DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure

NCECO191

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 SENSOR
CIRCUIT

SEFGagP
OK or NG
OK p |GOTOZ
NG » Repair or replace.
2 CHECK FOR INTAKE AIR LEAK
Listen for an intake air leak after the mass air flow sensor.
OK or NG
OK p |[GOTOS
NG > Repair or replace.

1. Turn ignition switch “OFF”".
2. Disconnect front heated oxygen sensor harness connector
and ECM harness connector.

sensor harness connector

P N I NN
SEF089P

3. Check hamess continuity between ECM terminal 46 and
terminal 1. ‘

— !
& [C_ecm_le[connecTor]| T
HS. 46 TS.
D‘GSCDNNQCT @ DISCONNECT
= SEF212W

Continuity should exist.
4. Check hamess continuity between ECM terminal 46 (or ter-
minal 2) and ground.
Continuity should not exist.
5. Also check harness for short to ground and short to power.

OK or NG
OK p [(GOTOA4,
NG > Repair open circuit or short to ground

or short to power in hamess or con-
nectors.

4 CHECK FUEL PRESSURE

1. Release fuel pressure to zero.
Reter to EC-34.
2. Install fuel pressure gauge and check fuel pressure.
At idling:
When fuel pressure regulatoer valve vacuum hose
is connected.
235 kPa (2.4 kgicm?, 34 psi)
When fued pressure regulator valve vacuum hose
is disconnected.
294 kPa (3.0 kgfcm?, 43 psi)

OK or NG
OK » GO TO 6.
NG » GO TO 5.
EC-232



DTC P0171 FUEL INJECTION SYSTEM FUNGTION (LEAN SIDE)

~ Diagnostic Procedure (Cont'd)

5 DETECT MALFUNCTIONING PART

7  |CHECK FUNCTION OF INJECTORS

Check the following.

e Fuel pump and circuit Refer to EC-457.

» Fuel pressure regulator Refer to EC-35.

+ Fuel lings Refer to "ENGINE MAINTENANCE” in MA sec-
ticn.

» Fuel filter for clogging

> Repair or replace.

6 CHECK MASS AIR FLOW SENSOR

@ With CONSULT
Check “MASS AIR FLOW” in “DATA MONITOR” made with
CONSULT.

at idling: 2.5 - 5.0 g-m/sec

at 2,500 rpm: 7.1 - 12.5 g-m/fsec

&) With GST

Check mass air flow sensor signat in MODE 1 with GST.
at idling: 2.5 - 5.0 g-m/sec
at 2,500 rpm: 7.1 - 12.5 g-m/sec

{H with CONSULT

1. Install all parts removed.

2. Start engine.

3. Perform “POWER BALANCE" in “ACTIVE TEST” mode with
CONSULT. :

BACTVETEST R [

*** POWER BALANCE ***

= — = MONITOR = ==
CMPS+-RPM(REF) 737rpm
MAS AIR/FL SEN 098V
IACV-AACHY 41%

-

4. Make sure that each circuit produces a momentary engine
speed drap.

RESET

No Tools
Check voltage between ECM terminal 47 (Mass air flow sensor
signai) and ground.

at idling: 1.3 - 1.7V

at 2,500 rpm: 1.8 - 2.4V

OK or NG
OK » GO TO 7.
NG > Check connectors for rusted terminals

or loose connections in the mass air
flow sensor circuit or engine grounds,
Refer to EC-116.

Without CONSULT
1. Install all parts removed.
2. Start engine.
3. Listen to each injector operating sound.

&) 44

At idle Click
C/’-c 5
- Suitable tool
/1 ClicK
C/l-“/‘_
MEC703B
Clicking noise shouid be heard.
QK or NG
oK p [GOTOS.
NG > Perform trouble diagnosis for
“INJECTORS", EC-451.

8 REMOVE INJECTOR

1. Confirm that the engine is cooled down and there are no
fire hazards near the vehicle.

2. Turn ignition switch "OFF”.

3. Remove injector with fuel tube assembly. Refer to EC-35.
Keep fuel hose and all injectors connected 1o injector gal-
lery. The injector harness connectors should remain con-
nected.

» (GOTOO.

EC-233
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DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure (Cont'd)

9 CHECK INJECTOR

1. Disconnect all ignitior coil harness connactors.

2. Place pans or saucers under each injector.

3. Crank engine for about 3 seconds. Make sure that fuel
sprays out from injectors.

SEF595Q
Fuel should be sprayed evenly for each cylinder.
OK or NG
OK » GO TO 10.
NG » Replace injectors from which fuei deces

not spray out. Always repiace O-ring
with new one.

10 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

> INSPECTION END

420 EC-234



DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

On Board Diagnosis Logic

On Board Diagnosis Logic —

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
thecretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensor. The Gl
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 foo rich.), the MA
ECM judges the condition as the fuel injection system malfunction and lights up the MIL {2 trip detection logic).

. ECM func-
Sensor Input Signal to ECM tion Actuator &N
Fuel injec-
Front heated oxygen sensor Density of oxygen in exhaust gas tion & mix- Injectors LC
{Mixture ratio feedback signai} fure ratio |
control
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0O172 e Fuel injection system does not aperate properly. e Front heated oxygen sensor EE
0114 o The amount of mixture ratio compensation is too large. e Injectors
(The mixture ratic is too rich.) e Exhaust gas leaks !
« Incorrect fuel pressure L
e Mass air flow sensor

MT

0 DTC Confirmation Procedure
WAcTVETESTE [ NOTE: neecona e
TN 100% If “DTC Confirmation Procedure ” has been previously conducted,
wmm=omam== MONITOR z=zz==zz==- always turn ignition switch “OFF” and wait at least 5 seconds A
GOMP-LEARN orpm before conducting the next test.
FROP SENSOR. 000 © With CONSULT
AJF ALPHA 100% 1) Start engine and warm it up to normal operating temperature. §lJ
m 2) Tum ignition switch “OFF” and wait at least 5 seconds.
pa 3) Turn ignition switch “ON" and select “SELF-LEARN CON-
| CLEAR | RO N ACTIVE TEST modb with CONSULT BR
SkElL 4) Clear the seif-learning control coefficient by touching “CLEAR”.
5) Select "DATA MONITOR” mode with CONSULT. &T
% MONITGR % NOFaL L] 6) Start engine again and let it idle for at least 10 minutes.
CMPSsRPM(REF) 700rpm The 1st trip DTC P0172 should be detected at this stage, if a
maifunction exists. If so, go to “Diagnostic Procedure”, EC- RS

238.
7} If it is difficult to start engine at step 8, the fuel injection sys-
tem has a malfunction. B1
8) Crank engine while depressing accelerator pedal. If engine
starts, go to “Diagnostic Procedure”, EC-238. If engine does MA
| RECORD Il not start, remove ignition plugs and check for fouling, etc.
SEF190PF

With GST 850G

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

2) Tumn ignition switch “OFF” and wait at least 5 seconds.

3) Disconnect mass air flow sensor harness connector. Then EL
restart and run engine for at least 3 seconds at idle speed.

4) Stop engine and reconnect mass air flow sensor harness con- |5 |
nector.

5) Select "MODE 7” with GST. Make sure 1st trip DTC P0100 is
detected.

6) Select "MQDE 4" with GST and erase the 1st trip DTC P0O100.

Fa S S —— TN 1
SMass air tlow senso\r/
< harness cennector

SEF293W

EC-235 421
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DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

DTC Confirmation Procedure {(Cont'd)

7) Start engine again and run it for at least 10 minutes at idie
speed.

8) Select “MODE 7" with GST. The 1st trip DTC P0172 should be
detected at this stage, if a malfunction exists. If so, go to
“Diagnostic Procedure”, EC-238.

9) 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-238. If
engine does not start, remove ignition plugs and check for
fouling, etc.

@ 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) Disconnect mass air flow sensor harness connector, Then
restart engine and run it for at least 3 seconds at idle speed.

4) Stop engine and reconnect mass air flow sensor harness con-
nector.

5) Turn ignition switch “ON".

6) Perform Diagnostic Test Mode |l (Self-diagnostic results) with
ECM. Make sure 1st trip DTC 0102 is detected.

7} Erase the 1st trip DTC 0102 by changing from Diagnostic Test
Mode ll to Diagnostic Test Mode 1. Refer to “How to Erase DTC
(No Tools)”, EC-55.

8) Perform Diagnostic Test Mode N (Self-diagnostic results) with
ECM. Make sure DTC 0505 is detected.

9) Start engine again and run it for at least 10 minutes at idle
speed. The 1st trip DTC 0114 should be detected at this stage,
if a malfunction exists. If so, go to “Diagnostic Procedure”,
EC-238.

10) If it is difficult to start engine at step 9, the fuel injection sys-

11)

tem also has a malfunction.

Crank engine while depressing accelerator pedal.

it engine starts, go to “Diagnostic Procedure”, EC-238. If
engine does not start, remove ignition plugs and check for
fouling, etc.

EC-236



DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

Wiring Diagram

Wiring Diagram

IGNITION SWITCH
ON or START

NCECO194

- EC-FUEL-01

|

4 FUSE BLOCK IRefer to EL-POWER.
104 104 |/B)
. GD

1

158

BR/Y

I : Dctectable line for DTC

|Ei """"""""""" = ;; """""""""" IE‘E” m— - Non-detectable fine for DTC
BB BRAY
F13
Gl
(GD)] FRONT MEATED
B/R OXYGEN SENSOR
CFD
| G
¢ memmes @ ————— OR W
T
| I
B/A B/R B/R BR : :
M1 Gl (KW [1] : :
INJECTOR INJECTOR INJECTOR INJEGTCR
NO. 1 NO. 2 NO. 3 NO. 4 I' :
2 F53 F54 F55 | |
|L—3—|_.| L5_| L[-%.—IJ |_|——.2—|__| [ | ay Gy
RIB /B G/B LB I ! |"'—] |—'—|
! [ ] 2]
| I JOINT
] | CONNECTOR-1
l ] @
------ ------ ------ [ 2 ] 1 [2]
LIJ- Fi3 -L-—I- -Ll_‘— -Lr" ! ! 1L L1"|
R/B Y/B G/B LB : ! B
I I I OR W
i
[[ce] [1o7] [fed] 109 [l el B B B
INJ# INJ#2 INJ#3 INJ#4 O2HF O2SF 1 |
ECM @
Fz6 = =
F15
— Refer to last page {Foldout page).
]
D @  EEGLLEEEEEE] ED
oy alslils/ o L
1]2[3]a s[e]7]s8
9 [1o[n {rel13fra]1s]eel 7] 18] 1620
1o1|1e2froa] Froafios
1ozhos]108)  [110]1m
113l ualiisf {11elt7

EC-237

TECS32

@&

WA

El

LG

FE

Gl

I

=
=i

AX

BR
RS
BT
A

SG

423



DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure

Diagnostic Procedure

NCECO155

1 CHECK FOR EXHAUST AIR LEAK 2 CHECK FRONT HEATED OXYGEN SENSOR

1. Start engine and run i} at idte. CIRCUIT

2. Listen for an exhaust air leak before the three way catalyst. 1. Turn ignition switch “OFF".
2. Disconnect front heated oxygen sensor harmness connector

and ECM harness connector.

SEFD99P sensor harness connector \ _'l\

T AR AN

OK or NG SEF089P
OK » Ge 10 2. 3. Check hamess continuity between ECM tarminal 46 and
terminal 1.
NG » Repair or replace. ermina

_reea =1
__[oconnEcToR|]

fL_EcM__ %E |
€ |\[EAne

=

SEF212W
Continuity shouid exist.
4. Check harness continuity between ECM terminal 46 (or ter-
minal 2} and ground.
Continuity should not exist.
5. Also check harness for short to ground and short to power.

OK or NG
OK > GO TO 3.
NG [ Repair cpen circuit or shert to ground
or short o power in harness or con-
nectors.

3 CHECK FUEL PRESSURE

1. Release fuel pressure to zerc.
Refer to EC-34.
2. Install fuel pressure gauge and check fuel pressure.
At idling:
When fue! pressure regulator valve vacuurm hose
is connected.
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
When fuel pressure reguiator valve vacuum hose
is disconnected.
Approximately 294 kPa (3.0 kg/icm?, 43 psi)

OK or NG
OK » GO TO 5.
NG > GO TO 4,

424 EC-238



DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure (Cont'd)

4 DETECT MALFUNCTIONING PART 6 CHECK FUNCTION OF INJECTORS
Check the following. With CONSULT - @l
¢ Fuel pump and circuit (Refer to EC-457.) 1. Install all parts removed.
o Fuel prassure regulator (Refer to EC-35.) 2. Start engine.
3. Perform “POWER BALANCE” in "ACTIVE TEST" mode with 0 A
CONSULT.
» Repair or replace, @ ACTIVE TEST B D
LE 2] ] Lt EM
5 |CHECK MASS AIR FLOW SENSOR POWER BALANCE
" === MONITOR = ==
(§) with CONSULY
Check “MASS AIR FLOW" in “DATA MONITOR" mode with fmg SA?F?/AFA{R&‘FEF gt 073; o : LC
CONSULT. IACV-AAC/Y 41%
at idling: 2.5 - 5.0 g-mv/sec
at 2,500 rpm: 7.1 - 12.5 g-m/sec
.l|2“3“4l
@ win a7 o |
i . !
Check mass air flow sensor signat in MODE 1 with GST. veraser | FE
at idling: 2.5 - 5.0 g-m/sec 4. Make sure that each circuit produces a momentary engine
at 2,500 rpm: 7.1 - 12,5 g-m/sec speed drop |
No Tools Without CONSULT ©L
. . 1. Install all parts removed.
heck voltage between ECM terminal 47 {Mass air flow sensor 2. Start engine
signal) and ground. 3. listen to each injector operating sound. T |

at idling: 1.3 - 1.7V
at 2,500 rpm: 1.8 - 2.4V

OK or NG (ﬁ@ @E} /{j@ AT |

OK GO TO 6. :
> At idle Click
NG P | Check connectors for rusted terminals C/,-‘_ % AX ‘
or loose ¢cennections in the mass air
flow sensor circuit or engine grounds.
Refer to EC-122. \ \
—% Suitable toot SM
71 GlicK |
Cyrs
ek B
MECT038 | -
Clicking noise should be heard, 1
0K or NG ! &7 |
OK » GOTO 7.
NG > Perform trouble diagnosis for
“NJECTORS", EC-451, | BS |
|
7 REMOVE INJECTOR BT
1. Confirm that the engine is cooled down and there are no
fire hazards near the vehicle.
A

2. Turn ignition switch “OFF".
3. Remove injector assembly. Refer to EC-35.
Keep fuel hose and all injectors connected 1o infector gal- . ‘

lery. 5@

» [GOTOB. Bl

EC-239 425 ‘



DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure (Cont'd)

CHECK INJECTOR

. Disconnect all injector harness connectors.
Disconniect all ignition coil hamess connectors.
. Prepare pans or saucers under each injectors.
. Crank engine for about 3 seconds.

Make sure fuel does not drip from injector.

OK or NG
OK (Does not GO TO 9.
drip}

NG (Drips) p |Replace the injectors from which fuel is
dripping. Always replace C-ring with
new one.

[+1]

PN

9 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INGIDENT", EC-110. '

- INSPECTION END

426 EC-240



DTC P0180 TANK FUEL TEMPERATURE SENSOR

Component Description

Component Description o
The tank fuel temperature sensor is used to detect the fuel tem-

Tank fual tempsrature sensor 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.

SEF463T
207 <Reference data>
g Fluid temperature Voltage® Resistance
o °C (°F) v KQ
g
w 2F 20 (58] 3.5 23-27
& 1.0}
B o8 50 (122) 22 0.79 - 0.90
2 0.4}f
o ool " These data are reference values and are measured between ECM terminal 63
0'1 (Tank fuel temperalure sensor) and ECM terminal 43 (ECM ground).
" 207020 40 B0 86 100
(-4) (32) (68} (104) (140 (176) (212)
Temperature *C {°F}
SEFO12P
On Board Diagnosis Logic
NCECO137
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
PO180 & An excessively high or low voltage is sent to ECM. e Harness or connectors
0402 « Rationally incorrect voltage is sent to ECM, compared {The sensor circuit is open or shonted.)
with the voltage signals from engine coolant temperature | e Tank fuel temperature sensor
sensor and intake air temperature sensor.
DTC Confirmation Procedure
¥ MONITOR % NOFAlL [] NOTE: Hecarse
CMPSRPM(REF) Orpm If “DTC Confirmation Procedure” has been previously conducted,
COOLAN TEMP/S 30°C always turn ignition switch “OFF” and wait at least 5 seconds
INT/A TEMP/S 28°C before conducting the next test.
@ With CONSULT
1} Turn ignition switch “ON".
2) Select "DATA MONITOR” mode with CONSULT.
3) Wait at [east 10 seconds.
RECORD If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

SEF6R9W 244.

If the result is OK, go to following step.

4) Check “COOLAN TEMP/S” signal.
If the signal is less than 60°C (140°F), the result will be OK.
It the signal is above 80°C (140°F), go to the following step.

5) Coal engine down until “COOLAN TEMP/S” signal is less than
60°C (140°F).

6} Wait at least 10 seconds.

7) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
244,

EC-241

Gl

A&

B

LG

FE

CL

T

AT

10X
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DTC P0180 TANK FUEL TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont'd)

With GST.

1)

Tum ignition switch “ON” and wait at least 10 seconds.

2) Select “MODE 7" with GST.
If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
244,
If the result is OK, go to foilowing step.

3) Select “MODE 1” with GST and check for the engine coolant
temperature.
If the temperature is less than 60°C (140°F), the result will be
OK.
If the temperature is above 60°C (140°F), go to the following
step.

4) Cool engine down until the engine coolant temperature is less
than 60°C (140°F).

5) Wait at least 10 seconds.

6) Select “MODE 7” with GST.

7) It st trip DTC is detected, go to “Diagnostic Procedure™, EC-
244,

No Tools

1)  Turn ignition switch “ON” and wait at ieast 10 seconds.

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

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.
If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
244,
If the result is OK, go to following step.

4) Check voltage between ECM terminal 51 {Engine coolant ter-
perature sensor signal) and ground,
If the voltage is more than 1.9V, the result will be OK.
If the voltage is less than 1.9V, go to the following step. .

5) Cool engine down until the voltage becomes more than 1.9V.

6) Wait at least 10 seconds. )

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

8) Egrform “Diagnostic Test Mode il (Self-diagnostic resulis)” with

M.
9) If 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC-

244,

EC-242



DTC P0180 TANK FUEL TEMPERATURE SENSOR

Wiring Diagram

Wiring Diagram

NCECD139

FUEL TANK
GAUGE UNIT
QA TEMPERATURE
l = [ SENSOR)
=] )
LG/AR B
LG/R I : Detectable line for DTG
: Nen-detectable line for DTC
L._l
LGR
LG/R
Mag
F23
LG/R
LG/R H
”63 || B B B
FTEMP [ | l
ECM @
(F26 ‘%* =
B109 B110
IBANESEREE) 2T
i|2Jc=[3]4 1]2Tz[4]sKds[7]8]2]10
slel7lelalio 11]12]13}14]45]16]17}18 Fas i, 8107
G w GY
| p——
101l1024163] 104
107[108109] 110 O
13|114]115]| 118

TEC533

EC-243

&

A

LG

FE

CL

AT

§T

RS

BT
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DTC P0180 TANK FUEL TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure
NCECO260
1 CHECK POWER SUPPLY 3 CHECK GROUND CIRCUIT
1. Turn ignition switch "OFF”, 1. Turn ignition switch “OFF".
2. Disconnect fuel tank gauge unit harness connector. 2. Check hamess continuily between temminaf 1 and body

\ gmund' DISCONNECT
&

[/

Under rear seat cushion !

ik
413
P Lt |
Fuel tank gauge unit \ / = SEF223W
hamness connector SEF299W Continuity should exist.
3. Turn ignition switch “ON". 3. Also check harness for short to ground and short to power.
4. Check voltage between terminal 2 and ground with CON-
SULT or tester. OK or NG
& DISCONNECT ) OK ’ GO TO 4.
. Eﬁ} @ @ NG p | Repair open circuit or short to ground
-or short to power in harmess or con-
2 nectors.

4

4 CHECK TANK FUEL TEMPERATURE SEN-

SOR
RS Refer to “Component Inspection”, EC-244.

= SEF222W OK or NG
Voltage: Approximately 5V
oK » GO TO 5.
OK or NG
NG b Replace tank fuel temperature sensor.
oK > GO TO 3.
NG > GO TO 2.
5 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
2  |DETECT MALFUNCTIONING PART INGIDENT" EC-110.

Check the following.

e Harness connectors B102, M74

e Harness connectors M49, F23

o Harness for open or short between ECM and fuel tank
gauge unit

> INSPECTION END

> Repair harmess or connector.

Component Inspection
Hot water  Tank fuel temperature
Sensor connector TANK FUEL TEMPERATURE SENSOR U
=y - Check resistance by heating with hot water or heat gun as shown
1]2 in the figure:
3|4/
Temperature °C {°F) Resistance KQ
20 (68) 23-27
[Q] 50 (122) 0.7¢ - 0.90
if NG, replace tank fuel temperature sensor.
SEF224W

430 EC-244



DTC P0300 - P0304 NO. 4 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

On Board Diagnosis Logic

| On Board Diagnosis Logic
If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen- @l
sor (OBD), the misfire is diagnosed. .

Sensor Input Signal io ECM : ECM functian 0
WA
Crankshaft positicn sensor (OBD} Engina speed On board diagnosis of misfire MA
The misfire detection logic consists of the following two conditions. 3

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the MIL will start blink-

ing; even during the first trip. In this condition, ECM monitors the misfire every 200 revolutions. LG
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 mis-
fire 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
MIL will iight up based on two trip detection logic. In this condition, ECM monitors the misfire for every Flz

1,000 revolutions of the engine.

DTC No. Malfunction is detected when ... Check Items {Possibie Cause) OL
P0O300 (0701} |e Multiple cylinders misfire, o Improper spark plug
« Insufficient compression MT
. e e Incorrect fuet pressure
P03GC1 {0608} {e No. 1 cylinder misfires. o EGR valve
« The injector circuit is open or shorted .
P0302 (0607) |# No. 2 cylinder misfires, & Injectors AT
o Intake air lsak
The ignition secondary circuit is open or shorted
P0303 (0606) | e No. 3 cylinder misfires. L v P A
» Drive plate/Flywheel
P0O304 (0605) |e No. 4 cylinder misfires. e Front heated oxygen sensor
& Incorrect distributor roter S
@ DTC Confirmation Procedure ST
Y MONITOR ¥ NOFAlL [ ] CAUTION: nercaas
CMPS=RPM(REF) 1500rpm Always drive vehicle at a safe speed.
NOTE: , RS
if “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds 5
before conducting the next test. ' BT
With CONSULT

l 1) Turn ighition switch “ON"’, and select “DATA MONITOR" mode pp

RECORD with CONSULT.
SEFS30UAl  5)  Start engine and warm it up to normal operating temperature.
3) Turn ignition switch “OFF” and wait at least 5 seconds. §C
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. EL
NOTE:

Refer to the freeze frame data for the test driving conditions. pise
5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
246.
&) With GST
1) Start engine and warm it up to normal operating temperature.
431
EC-245
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DTC P0300 - P0304 NO. 4 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

DTC Confirmation Procedure (Cont'd)

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

3) Start engine again and drive at 1,500 - 3,000 rpm for at least
3 minutes.
Hold the accelerator pedal as steady as possible.

NOTE:

Refer to the freeze frame data for the test driving conditions.

4) Select “MODE 7" with GST.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
246.

& 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

tum “ON”.

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

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
246.

Diagnostic Procedure

NCECO204

1 CHECK FOR INTAKE AIR LEAK

1. Start engine and run it at idle speed,
2. Listen for the sound of the intake air leak.

QK or NG
OK » GO TO 2.
NG » Discover air leak location and repair.

2 gII'INEéIK FOR EXHAUST SYSTEM CLOG-

Stop engine and visually check exhaust tube, three way cata-
lyst and muffler for dents.

OK or NG
oK » GO TO 3.
NG > Repair or replace it.

3 CHECK EGR FUNCTION

Perform DTC Confirmation Procedure for DTC P1402 EGR
FUNCTION (OPEN).
Refer to EC-366.

OK or NG
OK -3 GO TO 4.
NG o Repair EGR system.

EC-246



DTC P0300 - P0304 NO. 4 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER

MISFIRE
Diagnostic Procedure (Cont'd)
4 PERFORM POWER BALANCE TEST 6 CHECK IGNITION SPARK
With CONSULT 1. Turm Ignition switch “OFF". @ﬂ
1. Perform “POWER BALANCE” in "ACTIVE TEST” mode. 2. Disconnect ignition wire from spark plug.
3. Connect a known good spark plug to the ignition wire.
W ACTIVE TEST B D 4. Place end of spark plug against a suitable ground and A
* % % POWER BALANCE * % % crank engine. (2,
= = — MONITOR =— — — 5. Check for spark.
CMPS.RPM (REF)  82Brpm ER
MAS AIR/FL SE 153V lgnition wire i
IACV-AACHY 26%
m LG
—_ | e
L2l 3L e ] resr
A I il
\
SEF564N - spark plug

2. Is there any cylinder which does not produce a momentary
engine speed drop?

(%0 Without CONSULT

_ Y o SEF282G
When disconnecting each injector harness connector one at a
time, is there any cylinder which does not produce a momen- OK or NG 6L

t i ?
ary engine speed drop 0K > GO TO 8.

injector harness
AT connector {for No. 2 cylinder) NG  [GOTO7. T

7 CHECK IGNITION WIRES .

2
Refer to "“Component Inspection”, EC-249. HT
OK or NG
OK » Check distributor rotor head for incor- AX
Remove to test rect parts. Check ignition coil, power |
/other injecrlors transistor and their circuits. Refer tc
5 S EC-343. s
SEF565N
565 NG > Replace. I
Yes or No
(=13 =)
Yes GO TO 5, BR
> 8 CHECK SPARK PLUGS \
No > GO TO 8. ;
Remove the spark plugs and check for fouling, etc.
ST
5 CHECK INJECTOR
Does each injector make an operating sound af idle? ﬁS
e I
[ h \] i
&) 4 &, 81
i Click |
Cr.
“en HA
SEF156I ~
- Suitable tool
71 Gliek OK or NG 56
Clivg oK » |GOTOS.
MEC703B NG Pt Repair or replace spark plug(s} with EL
Yes or No standard type one(s). For spark plug
type, refer 1o “ENGINE MAINTE-
Yes » |GOTOS. NANCE” in MA section. B
No > Check injector(s) and circuit(s), Reter
to EC-451.
433 |
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DTC P0300 - P0304 NO. 4 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

Diagnostic Pracedure {Cont'd)

9 CHECK COMPRESSION PRESSURE

13 |CHECK FRONT HEATED OXYGEN SENSOR

Refer to EM section.
e Check compression pressure.
Standard:
1,226 kPa {12.5 kgfcm?2, 178 psi)/300 rpm
Minimum:
1,030 kPa (10.5 kgfem?, 149 psi}/300 rpm
Difference between each cylinder:
98 kPa (1.0 kg/em?, 14 psi)/300 rpm

Refer to “Component Inspection”, EC-171.

OK or NG
oK » |[GOTO 14
NG > Replace front heated oxygen senscr.

14 |CHECK MASS AIR FLOW SENSOR

OK or NG
OK [ 3 GO TO 10.
NG » Check pistons, pisten rings, valves,
valve seats and cylinder head gaskets.

With CONSULT
Check *MASS AIR FLOW” in “DATA MONITOR" mode with
CONSULT.

at idling: 2.5 - 5.0 g-m/sec

at 2,500 rpm: 7.1 - 12.5 g-m/sec

10 |CHECK FUEL PRESSURE

1. Install any parts removed.
2. Release fuel pressure to zerc. Refer to EC-34.
3. Install fuel pressure gauge and check fuel pressure,

A
SEF300W

At idle: Approx. 235 kPa (2.4 kgfcm?, 34 psi}

& With GST

Check mass air flow sensor signal in MODE 1 with GST.
at idling: 2,5 - 5.0 g-m/sec
at 2,500 rpm:; 7.1 - 12.5 g-m/sec

%y No Tools
Check voltage between ECM terminal 47 (Mass air flow sensor
signal} and ground.

at idling: 1.3 - 1.7V

at 2,500 rpm: 1.8 - 2.4V

OK or NG
QK » GO TO 16.
NG > GO TO 15,

15 |CHECK CONNECTORS

QK or NG
OK > GO TO 12
NG » GO TO 1.

Check connectors for rusted terminals or loose connections in
the mass air flow sensor circuit or engine grounds.
Refer to EC-116.

OK or NG

NG | 3 Repair or replace it.

11 DETECT MALFUNCTIONING PART

Check the foillowing.

« Fuel pump and circuit Refer to EC-457.

» Fuel pressure regulator Refer to EC-35.

« Fuel lines Refer to “ENGINE MAINTENANCE" in MA sec-
tion.

e Fuel filter for clegging

16 |CHECK SYMPTOM MATRIX CHART

Check items on the rough idle symptom in “Symptom Matrix
Chart”, EC-92.

» lHepair or replace.

OK or NG
OK > GO TO 17.
NG » Repair or replace.

12 |CHECK IGNITION TIMING

17 |ERASE THE 1ST TRIP DTC

Perform “Basic Inspection”, EC-83.

Some tests may cause a 1st trip DTC to be set. _
Erase the 1st trip DTC from the ECM memory after performing
the tests. Refer o EC-54.

OK or NG
OK P [GOTO 13
NG > Adjust ignition timing.

> GO TO 18.

EC-248




DTC P0300 - P0304 NO. 4 - 1

CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE o

Diagnostic Procedure (Cont'd)

18 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

[ 3 INSPECTION END

SEF174P)

2.

Component Inspection N
IGNITION WIRES
1 NCECDZ05501

Inspect wires for cracks, damage, burned terminals and for
improper fit.
Measure the resistance of wires to their distributor cap termi-
nal. Move each wire while testing to check for intermittent
breaks.

Resistance:

13.6 - 18.4 kQ/m (4.15 - 5.61 kQ/ft) at 25°C (77°F)

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-249
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Component Description

DTC P0325 KNOCK SENSOR (KS)

£

L

|

PIEZO-ELEMENT

Terminal

SEF598K

Component Description .

NCEC
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 sensar has one trip detection logic.

ECM Terminals and Reference Value

NCECO207

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
[Engine is running} )
54 w Knock sensor e Idle speed 2.0-3.0V
On Board Diagnosis Logic
NCECO208
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P0325 o An excessively low or high voltage from the knock sen- | e Harness or connectors
Q304 sor is sent 10 ECM. {The knock sensor circuit is open or shorted.}
o Knock sensor
] DTC Confirmation Procedure cscomn

Y¢ MONITOR  +r NOFAIL [ ]
CMPSsRPM(REF) 700rem

| RECORD

SEF190PG

NOTE:
If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 10V at idle.

With CONSULT

1) Turn ignition switch “ON” and select “DATA MONITOR” mode

with CONSULT.
2} Start engine and run it for at least 5 seconds at idle speed.
3} If DTC is detected, go to “Diagnostic Procedure”, EC-253.
& With GST
1) Start engine and run it for at least 5 seconds at idle speed.
2) Select “MODE 3” with GST.
3) If DTC is detected, go to “Diagnostic Procedure”, EC-253.
) No Tools
1) Start engine and run it for at least 5 seconds at idle speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”.

EC-250



DTC P0325 KNOCK SENSOR (KS)

DTC Confirmation Procedure (Cont'd)}

3)

4)

Perform “Diagnostic Test Mode II” (Self-diagnostic results) with
ECM.
If DTC is detected, go to “Diagnostic Procedure”, EC-253.

EC-251
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DTC P0325 KNOCK SENSOR (KS)

Wiring Diagram

Wiring Diagram

NCECO210
ECM
F28
KNK.
JOINT .
EA]] CONNECTOR-1
W F19
- I
I {
| |
| |
| |
I |
I I
i I
I I
| I
| I
L @—
w
il
_r[:s—r-l.] NI : Detectable line for DTC
w - Non-detectable line for DTC
(e
I I
| |
| |
I I
I |
| |
I I
I I
| |
i |
1 —
W
[Em] =1
KNOCK | I
SENSOR B B B
F56 | I
1 1
- Fis F18
—_— []
A1BE ;D nnnnnnRaRRRRIGED,
G L B
101]102l103] |104f105}108
107]108i108] |v1of111]112 F26
W HS.
113|11alna| |efezjns
TEC534
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DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure

Diagnostic Procedure

NCECO2 11

Gl
1 RETIGHTEN GROUND SCREWS 3 DETECT MALFUNCTIONING PART
Leosen and retighten engine ground screws. Check the following.
¢ Hamess connectors F13, F51 Mﬂ
¢ Hamess for open or short between knock sensor and ECM
V]
| 2 Repair open circuit or short to ground
or short to power in harness cr con-
nectors. L@
4 CHECK KNOCK SENSOR
Knock sensor
Refer to “Component Inspection”, EC-254.
SEF292W
OK or NG EE
OK p JGOTOS.
» [coToz
NG > Replace knock sensor. L
2 CHECK INPUT SIGNAL CIRCUIT-1
—— . 5 CHECK SHIELD CIRCUIT
1. Turn ignition swiich “OFF”. BT
2. Disconnect ECM hamess connector and knock sensor har- 1. Reconnect harness connectors disconnected.
ness connector. 2, Disconnect harness connectors F13, F51.
3. Check harness continuity between terminal 5 and engine i
Under the vehicle view ground. y‘-ﬁ\\T
N
— & DISCONNECT b@m
5 iR &
&
& SuU
\ harness connector:
\ ) (&) [ B
Drive shaft ‘
\\ P 1
MEFasara Continuity should exist S
3. Check hamess continuity between terminal 1 and ECM ter- ;
minal 54, b rminal 1 and ECM ter 4. Also check harness for short to ground and short to power. §T
5. Then reconnect harness connectors.
OK or NG :
ﬁ & or RS
[1
s ECM__[o GONNECTORII K OK > (GOTO7.
oiscanmEcT b S NG p [(GOTOS. BT
@a) [a] 6 |DETECT MALFUNCTIONING PART
Check the following. HA
¢ Harness connectors F13, F51
- , SEF225W e Joint connector-1 (Refer to "HARNESS LAYOUT” in EL sec-
Continuity should exist. tion.) S@
4. Also chack harness for short to ground and short to power, o Hamess for open of short between harness connector F13
OK or NG and engine ground
OK > GO TO 4. EL
NG > GO TO 3. [ Repair open circuit or short to ground
or short to power in harness or con- H?g
nectors. atd
EC-253 439
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DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure {(Cont'd)

7 CHECK INTERMITTENT INCIDENT

INCIDENT”, EC-110.

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT

> INSPECTION END

€ 4R

SEF227W

Component Inspection _ I

KNOCK SENSOR NCEC0212501

e Use an chmmeter which can measure more than 10 MQ,

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal 2 and ground.
Resistance: 500 - 620 k [at 25°C (77°F)]

CAUTION:
Discard any knock sensors that have been dropped or physi-

cally damaged. Use only new ones.

EC-254



DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Component Description

Component Description i
The crankshaft position sensor (OBD) is located on the transaxle al

Core housing facing the gear teeth (cogs) of the flywheel or drive piate.
it detects the fluctuation of the engine revolution.
— i The sensor consists of a permanent magnet, core and coil. a
u / When the engine is running, the high and low parts of the teeth WA
= == cause the gap with the sensor to change.
/ 7 coi The changing gap causes the magnetic field near the sensor to EM
Permanent magnet Change- . Lo
Due to the changing magnetic field, the voltage from the sensor
serasen]  Changes. LG

The ECM receives the voltage signai and detects the fiuctuation of

the engine revolution. _ _
This sensor is not directly used to control the engine system. It is EC
used only for the on board diagnosis.

S

, Crankshaft posi?ion
sensor (OBD)}
harness connector @L

% -

SEFQ57N

ECM Terminals and Reference Value weemis
Specification data are reference values and are measured between each terminal and 43 {(ECM ground). AT

TERMI- WIRE
:gL COLOR ITEM CONDITION DATA (AC Voltage) AX
3-
U
[Engine is running]
« Warm-up condition =S
o Idle speed R
53 |w Crankshaft position ST
sensor (OBD) 6 -9V
M7 T T
20k--d-eotoedoond b e RS
[Engine is running]
e Engine speed is 2,000 rpm ;
0.2 ms i T
SEF722W
A
On Board Diagnosis Logic
NCECO21S
DTC No. Malfunction is detected when .., Check ltems (Possible Cause) S(@
PO335 « The proper pulse signal from the crankshaft position sen- | @ Harness or connectors
0802 sor {OBD) is not sent to ECM while the engine is running |  (The crankshaft position sensor (OBD) circuit is EL
at the specified engine speed. open.}
e Crankshaft position sensor {OBD)
o3 |

EC-255 441 |
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

DTC Confirmation Procedure

(2]

CMPSsRPM(REF)

v MONITOR Yr NOFAIL D

?OOr-'pm

| RECORD

SEF19CPD

DTC Confirmation Procedure rcscons

NOTE:
If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

With CONSULT

1) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT.

2) Start engine and run it for at least 10 seconds at idle speed.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
258.

& With GST

1) Start engine and run it for at least 10 seconds at idle speed.

2) Select “MODE 7” with GST.

3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
258.

No Tools

1) Start engine and run it for at least 10 seconds at idle speed.

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

3) Perform “Diagnostic Test Mode 11" (Self-diagnostic results) with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
258.

EC-256



DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Wiring Diagram

Wiring Diagram

NCECOZIT

EC-CKPS-01 &l

CRANKSHAFT i
POSITICN MA
SENSOR (OBD)
Ei26 "
= €
W B
ﬁ —_—— — i I : Cetoctable line for DTG LQ
} : —  Non-getectable line for DTC
I I Ay With AT
I I
| I
| |
i i =
, I FE
| |
! I
| |
[ |
- fe— —
B M
W B GY GY
E1) M 1_|'Ji|J Il =]
[—.—I L.—I JOINT AT
W B CONNECTOR-1
K -~ .I ——
] B [ |I_1—IJ L_'—'L—E‘I A}K
I ! B
| |
t |
| ! Sy
[ (P [
<q____Je@
CIDQﬁ-——I" B
W B B r_-1 %T
[l [l [Fae]] 0w
Racis GND-A S | RAnsmission ® —]
D,
ECM CONTROL RS
F26 MODULE} —L— -
E: (> Fi5 F16 ,
BT
4
=1 s
2 ‘i"a 25]26]27]28]29]30]a1]32[33 e
EE! BONDBARARBRRRAIGD) 54| 35]35] a7]as[aef40 41 ]42
GY G L 43 444s]T lsslaz]ss]| @Y 8C
EL
101f10]108| [10af108]105 3g] [40l41
107}108f108] [110fri1] 112 43 ﬂﬂ@@m 0s
w N
13[n4|11s] |iisfur]is 50 T56]67]68]59 ([l

TECS5358
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Diagnostic Procedure

Diagnostic Procedure

NCECO218

1 RETIGHTEN GROUND SCREWS 3 DETECT MALFUNCTIONING PART
1. Turn ignition switch "OFF”. Check the following.
2. Loosen and refighten engine ground screws. « Harness connectors F5, E122

e Hamess for open or short between crankshaft position sen-
sor (OBD) and ECM

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

4 CHECK GROUND CIRCUIT

1. Reconnect ECM harness connector.
2. Check harness continuity between terminal 1 and engine
SEF292W ground.

» [coToz E“"@

2 CHECK INPUT SIGNAL CIRCUIT
1. Disconnect crankshaft position sensor (OBD) and ECM har-

ness conneclors. @

T

= SEF220W

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

OK or NG
oK > GO TC 6.
sensor (OBD)}
harmess connector NG p |[GOTOS.
©2
_~— Radiator | 5 DETECT MALFUNCTIONING PART
SEFOSTN Check the following
2. Check continuity between ECM terminal 53 and terminal 2. )
ty efmina anc femina e Harness connectors Fa, E122
e Harness for open or short between crankshaft position sen-
T . (& sor (OBD) and ECM .
T8. C% IL ECM |O| CONNECTOR" Pus. » Harness for open or short between crankshaft position sen-
siscowgeT 53 oISCONNECT sor {OBD) and TCM (Transmission control module)
» Repair open circuit or short to ground
@ or short to power in hamess or con-
nectors.
SEF228W

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

OK or NG
OK B |GOTO4
NG » GO TO 3.

EC-258



DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Diagnostic Procedure (Cont'd)

6 CHECK SHIELD CIRCUIT

7 DETECT MALFUNCTIONING PART

1. Disconnect harness connectors F5, E122.
2. Check hamess continuity between terminal 3 and engine

ground.
. nlscomecT '

B
| mn

= SEF230W

Continuity should exist.
3. Also check hamess for short to ground and short to power.
4. Then reconnect harmess connectors.

Check the following.

e Harness connectors F5, E122

s Joint connector-1 (Refer to “"HARNESS LAYOUT" in EL sec-
tion.) -

« Hamess for open or short between harmess connectior F5
and Engine ground

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

8 CHECK CRANKSHAFT POSITION SENSOR

OK or NG
OK p |GOTOS.
NG p |GOTO7.

(OBD)
Refer to “Component Inspection”, EC-259.
OK or NG
OK p (GOTO9
NG » Replace crankshaft position sensor
(0BD).

tor.

SEFg60N
I 112}
T
o
u SEF231W

9 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-110.

> INSPECTION END

Component Inspection

CRANKSHAFT POSITION SENSOR (OBD)
1. Disconnect crankshaft position sensor (OBD) harness connec-

NCECO219

NCEC0213501

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: 166 - 204 Q [at 25°C (77°F)]
If NG, replace crankshaft position sensor (OBD).

EC-259
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Component Description

Rotor head

Light
emitting |
diode

Photo diode—" . .
Ignition coil

with power

transistor
SEF998R
180° signal slit for No. 1 cylinder
1° signal slit

180° signal slit

Rotor plate

SEF853B

Component Description ecnmn
The camshaft position sensor is a basic component of the engine
control system. |t monitors engine speed and piston position.
These input signals to the engine control system are used to con-
trol fuel injection, ignition timing and other functions.

The camshaft position sensor has a rotor plate and a wave-form-
ing circuit. The rotor plate has 360 slits for a 1° (POS) signal and
4 siits for a 180° (REF) signal. The wave-forming circuit consists
of Light Emitting Diodes (LED} and photo diodes.

The rotor plate is positioned between the LED and the photo diode.
The LED transmits light to the photo diode. As the rotor plate turns,
the slits cut the light to generate rough-shaped pulses. These
pulses are converted into on-off signals by the wave-forming circuit
and sent to the ECM.

The distributor is not repairable and must be replaced as an
assembly except distributor cap and rotor head.

ECM Terminals and Reference Value

NCECO221

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE
:gL COLOR ITEM CONDITION DATA (DC Voltage)
01-04V
WMy
[Engine is running] 5 fgtere st iy
40 (L « Warm-up condition 0 H S L
e ldle speed
Camshaft position sen-
sor (Reference signal) 0.1 - 0.4V
V) Do
10 . R
S . L3 A SO
4 L [Engine is running] 0 I O
» Engine speed is 2,000 rpm S
10 ms:’
SEFQO7W

EC-260



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
sz COLOR ITEM CONDITION DATA (DC Voltage)}
Approximately 2.5V
M -
[Engine is running] 5
» Warm-up condition 0
s [dle speed
SEFO04W
41 B/W Camshaft positicn sen-
sor {Position signal) Approximately 2.3 - 2.5V
[Engine is running] : et b
e Engine speed is 2,000 rpm
SEF005W
On Board Diagnosis Logic
NCEC0222
DTC No. Malfunction is detected when ... Check lterms (Possible Cause)
P0340 A} Either 1° or 180° signal is not sent tc ECM for the |e Hamess or connectors
0101 first few seconds during engine cranking. (The camshaft position sensor circuit is open or
shorted.
B) Either 1° or 180° signal is not sent to ECM often . Ca?nseha)ﬁ position sensor
enough while the engine speed is higher than the |, giarter motor (Reler to EL section.)
specified engine speed. » Starting system circuit (Refer to EL section.)
C) The relation between 1° and 180° signal is not in | ® Dead {Weak) battery
the normal range during the specified engine
speed.
DTC Confirmation Procedure —_—
Perform “Procedure for mailfunction A” first. If DTC cannot be
confirmed, perform “Procedure for maifunction B and 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.
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.
PROCEDURE FOR MALFUNCTION A
@ . NCECG223501
% MONITOR % NoFaL [] With CONSULT
COOLAN TEMP/S 3ges 1) Tumn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Crank engine for at least 2 seconds.
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
264,
With GST
RECORD J 1) Crank ?ngme fOE, at_least 2 seconds.
seroozee]  2)  Select “MODE 77 with GST.

EC-261
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

DTC Confirmation Procedure (Cont'd)

CMPSsRPM(REF)

¥ MONITOR  +r NOFAIL

700rpm

RECORD

SEF190PH

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
264,

No Tools

1) Crank engine for at least 2 seconds.

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

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

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
264.

PROCEDURE FOR MALFUNCTION B AND C

@ With CONSULT

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and run it for at least 2 seconds at idle speed.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
264.

@ With GST

1) Start engine and run it for at least 2 seconds at idle speed.

2) Select “MODE 7” with GST.

3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
264.

@) No Tools

1) Start engine and run it for at least 2 seconds at idle speed.

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

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

4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
264,

NCECO223502

EC-262



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Wiring Diagram .

BATTERY

Wiring Diagram

FUSE BLOCK
{J/B) Rafer to EL-POWER.

ws)

NCEC0224

EC-CMPS-01

I  Cetectable line for DTC
= Nor-detectable line for DTC

WL WL W/R
[m] 51 =1l
ECM DISTRIBUTOR
6|] RELAY {CAMSHAFT
ol (w11 POSITION SENSOR)
3 N @
WiG Wi Ll%]_l Ll%l_l II_—'U_l
L BAV B
A S i
[ I
[ I
[ I
I !
W/G W/R | 1
C3 2.5 | L o
' | CONNECTOR-1
wWiG W/R | | @
| S o—C—T:—e
o
W/R WIR L L BW I___I
Tl

g

B B B
SSOFF VB VB REF REF POS 1 I
ECM @
F26 A
Refer to last page (Foldout page).
3 =z ——
R MiD  Gelele]sle[D NENNNNEABARARIGD)
5] L GY L
]2 sle]7]8
9]1al 1 f12]1a]14]15]18] 17[18] 19]20
10t]102]108| |104]105]108 11213 26[21]22]23 ss|ag| l4o]a1] [53l54]26
wrfoefioe| [ofin | Lelel71819] O 42]ag) laalisleslerlsslsoleo)
13}i14]11s) [11e]ri7l118 ralatlels] For) lylelelalule) w HS.
15[ [16]:7]18] 134]35t38]37] [6]67168]59]
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DTC P0340 CAMSHAFT POSITION SENSOH (CMPS)

Diagniostic Procedure

Diagnostic Procedure

NCECD225

1 CHECK STARTING SYSTEM

3 CHECK POWER SUPPLY

Does the engine turn over?
(Does the starter motor operate?)

Yes or No
Yes | 3 GO TO 2,
No » Check starting system. (Refer to EL
section.)

2 RETIGHTEN GROUND SCREWS

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

SEF292W

" 2. Tum ignition switch “ON".

» |cor03

1. Disconnect camshaft position sensor harness connactor.
L “‘—-—-_.____
Distributor

—

=

A
Camshaft
position sensor
harness connector

AECE85

3. Check voltage between terminai 2 and ground with CON-
SULT or tester.

AE QD

<]
(8]&]2]3l2]1)

EBH

- SEF232W
Voltage: Battery voltage

OK or NG
OK » GO TO 5.
NG » GO TO 4,

4 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors M62, F24

® Harness for open or short between camshaft position sensor
and ECM relay

& Harness for open or short between camshaft position sensor
and ECM

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

EC-264



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Diagnostic Procedure (Cont'd)

5 CHECK INPUT SIGNAL CIRCUIT

M =

. Tum ignition switch “OFF”,
. Disconnect ECM harness connector.

3. Check harness continuity between sensor terminal 3 and
ECM terminal 41, sensor terminal 4 and ECM terminals 40,

l lol CONNECTORI
H S.

DISCONNECY

40 44

GBLE I-

DISCONNECT

7 CHECK CAMSHAFT POSITION SENSOR
Refer to “Component Inspection”, EC-266.

OK or NG
oK p |GOTOS
NG > Replace camshaft position sensor.
& CHECK SHIELD CIRCUIT

2

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

SEF233w

1. Turn ignition switch “OFF”,
2. Disconnect joint cennector-1.
3. Check the following.
e Continuity between joint connector-1 terminal 2 and ground
» Joint connector-1
(Refer to "HARNESS LAYOUT” in EL section.)
Continuity should exist.
4. Alse check harness for short to ground and short to power.
6. Then reconnect joint connectar-1.

OK or NG

OK » GOTO9.

OK or NG
OK p |GOTOS.
NG > Repair open circuit or short to ground

or shert to power in harness or con-
nectors.

NG » Repair open circuit, short te ground or
short fo power in harness or connec-
fors.

6 CHECK GROUND CIRCUIT

g CHECK INTERMITTENT INCIDENT

1. Turn ignition switch “OFF".
2. Check harness continuity between sensor terminal 1 and
engine ground.

il

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

SEFZ34W

Perform “TROUBLE DIAGNCSIS FOR INTERMITTENT
INCIDENT", EC-110.

> INSPECTION END

OK or NG
oK > GOTO7.
NG > Repair open circuit or short to ground

or short fo power in harness or con-
nectors.

EC-265

A

E

LG

FE

T
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s

BR
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Component inspection

comeer L Component Inspection e

A€ i CAMSHAFT POSITION SENSOR
o 1. Start engine and warm it up to normal cperating temperature.
2. Check voltage between ECM terminals 40, 41 and engine

fL__ecM |ofconnecTon]l

40 41
ground under the following conditions.
Terminal 40 (or 44} and engine ground
D O Condition [die 2,000 rpm
“| Voltage 0.1 - 0.4V ' 0.1- 0.4V
SEF520l) W) [
] D —— (10)
L A -3 SRR
5
) o ﬂ Do 1 0
Pulse signal R
'm‘ .................. i
SEFO0GW SEFOOTW
Terminal 41 and engine ground
Condition ldle 2,000 rpm
Voltage Approximately 2.5V Approximately 2.4V
R ] TSRS
100 10
5 ey L S
Pulse signal ' o
0.2 ms: T
SEFO0AW SEFQOSW

If NG, replace distributor assembly with camshaft position sensor.

452 EC-266



DTC P0400 EGR FUNCTION (CLOSE)

Description
Description
NCECO227
SYSTEM DESCRIPTION _
woecozezsot ()]
Sensor Input Signal to ECM Ecrtlilofr:mc- Actuator
WA
Camshaft position sensor Engine speed
Mass air flow sensor Amount cf intake air E
Engine coolant temperature sensor Engine coolant temperature
EGR control | EGRG-solenocid valve
Ignition switch Start signal LS
Throttle position sensor Throttle position
Vehicle speed sensor Vehicle speed

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
flows through the solencid valve is cut. This causes the vacuumto ¢

be discharged into the atmosphere. The EGR valve remains
closed. i
e Low engine coolant temperature MT
¢ Engine starting

e High-speed engine coperaticn AT
e Engine idling

L
®

Excessively high engine coolant temperature
Mass air flow sensor malfunction AN

NCECG227502

EGR and vacuum EGRC-solenoid valve
Ignition switch (power supply) SU |
immem— e ECM
IéE%.Fl_l;nEEeTature SENSor @R |
o —
EGRC-BPT
valve E e 8§r
;i Collectpr Throttle
= body
SEF317U| B
BT
A
COMPONENT DESCRIPTION SC

Exhaust Gas Recirculation (EGR) Valve R

The EGR valve controls the amount of exhaust gas routed to the BL
intake manifold. Vacuum is applied to the EGR valve in response i
to throttle valve opening. The vacuum controls the movement of a

taper valve connected to the vacuum diaphragm in the EGR valve. 1B

SEF783K

EC-267 453
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Description {Cont'd)

DTC P0400 EGR FUNCTION (CLOSE)

To EGR

valve
Vacuum *
signal

U

X

=T

To intake
air duct

EGRC-Solenoid Valve N
The EGRC-solenoid valve responds to signals from the
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. The vacuum signal 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 from the intake manifold collector to the EGR

valve.

SEF318LID
On Board Diagnosis Logic -
NCECDZ28
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
sensor sor under the condition that calls for EGR, a low-flow malfunction
is diagnosed.
EGR
termperature
ECM
SEF073P)
DTC No. Malfunction is detected when ... Check items (Possible Cause)
PO400 o No EGR flow is detected under conditions that call for ¢ EGH valve stuck closed
0302 EGR. o EGRC-BPT valve
»

Vacuum hose

¢ EGRC-solenoid valve

¢ EGR passage

» EGR temperature sensor
e Exhausi gas leaks

EC-268



DTC P0400 EGR FUNCTION (CLOSE)

DTC Confirmation Procedure

B EGR SYSTEM Po400 B []
QUT OF CONDITION

==zzzzzz== MONITOR z=c=======
CMPS-RPM(REF) 2175rpm
THRTL POS SEN 1,06V
B/FUEL SCHDL 3.6msec

SEF180VA

W EGR SYSTEM Po400l [

TESTING

=z===zzzzz MONITOR z2zozzoo=:
CMPS-RPM(REF} 2162rpm
THRTL POS SEN .88V
B/FUEL SCHDGL 2.7msec

SEF954VA

B EGR SYSTEM Po40c W [ ]

COMPLETED

SELF-DIAG RESULTS

SEF785UA

DTC Confirmation Procedure I

CAUTION:

Always drive vehicle at a safe speed. @l

NOTE:

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

e P0400 will not be displayed at “SELF-DIAG RESULTS” mode [}y
with CONSULT even though DTC work support test result is
“‘NG™.

TESTING CONDITION: LG
For best resuits, perform the test at a temperature above 5°C
(41°F).

With CONSULT

1)  Turn ignition switch "ON".

2) Check “COOLAN TEMP/S” in “DATA MONITOR” mode with EE
CONSULT and confirm it is within the range listed below.

COOLAN TEMP/S: Less than 40°C (104°F)
If the value is out of range, park the vehicle in a cool place and Gl
allow the engine temperature to stabilize. Do not attempt io
lower the coolant temperature with a fan or means other than
ambient air. Doing so may produce an inaccurate diagnostic MIT
resuit.

3) Start engine and let it idle monitoring “COOLAN TEMP/S” AT
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 AX
WORK SUPPORT” mode with CONSULT.

5) Touch “START".

6) Accelerate vehicle to a speed of 40 km/h (25 MPH) once and SU
then stop vehicle with engine running.

If “COMPLETED” appears on CONSULT screen, go to step 9.
if “COMPLETED"” does not appear on CONSULT screen, goto Bl
the following step.

7) Check the output voltage of “THRTL POS SEN” (at closed
throttle position) and note it. ST

8) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions until B8
“TESTING” changes to “COMPLETED”. (It will take approxi-
mately 30 seconds or more.)

CMPS.RPM {REF) 1,800 - 2,800 rpm (A/T) BT
1,600 - 2,800 rpm {M/T)
Vehicle speed 10 km/h (6 MPH) or more [
B/FUEL SCHDL 2.0 - 3.5 msec (A/T)
1.8 - 3.6 msec (M/T)
8C
THRTL POS SEN (X+0.05)-(X+ 087}V

X = Voitage value measured at step 7

EL

Selactor lever Suitatle 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-272.

EC-269 455
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DTC P0400 EGR FUNCTION (CLOSE)

Overall Function Check

CONNECT
. \ _
M€

Tof connecron ﬂ
€62

| ECM

SEF955V

*/Throttle body

‘? \;1'

connector

EGH temperature
sensor harness

SEiBOIW

DISCONNECT

25 (&)

L=
15!

L@

SEF235W

Overall Function Check

NCECO230

Use this procedure to check the overall EGR function. During this
check, a 1st trip DTC might not be confirmed.
30 Without CONSULT

1)
2)

Start engine and warm it up to normal operating temperature.
Check the EGR valve lifting when revving engine from idle to
3,000 rpm under no ioad.
EGR valve should lift up and down without sticking.
If NG, go to “Diagnostic Procedure”, EC-272.
Check voltage between ECM terminal 62 (EGR temperature
sensor signal) and ground at idle speed.
Less than 4.5V should exist.
if NG, go to next step.
Turn ignition switch “OFF”,
Disconnect EGR temperature sensor harness connectar.
Check harness continuity between EGR temperature sensor
harness connector terminal 2 and engine ground.

Continuity should exist.
Perform “Component Inspection”,
SENSOR”. Refer to EC-365.

“EGR TEMPERATURE

Overall function check

Check the EGR valve
lifting when revving
engine from 2,000 rpm
up to 4,000 rpm.

SEFB42Q

EC-270



DTC P0400 EGR FUNCTION (CLOSE)

Wiring Diagram

Wiring Diagram

MNCECG23T

EC-EGRC1-01 @

JGNITION SWITCH
ON or START A,

1

FUSE BLOCK i
10A (7B) Refer to EL-POWER. EM

D)
ELIE_II B : Detectable line for DTC
e Non-gdetectable line for DTC

A With AT

SENSOR
Fi4

SEE—E
rL LFU'ETIL;'I T

EGR
@ TEMPERATURE CL

AT

EGRC-
g SOLENOID

11
N AX
P -
O<E> |
Sl
L 4 \
) B
R/B B B &T
Ifica] Fe2ll Il vl
EGR EGRTS GND-A SENS ErT%thswssmN
ECM GND CONTROL RS
F26 MODULE)
(GDREY
BT
- 7 N - Refer to last page (Foldout page). H ﬁ&
. 1]2]3]4 ii213(4 5(6(7]8 o
\sls]7]8/ 9 [rofrilaef1a]1«f1s] 6] 7f 18] ref20 Fﬁ
| £ B E R ER R R R R
|[3435]36]37138[39]40]41]42
43]44]25 4614748
| 1 EL
101f102fr03] fio4fios]ios
107[108f10g| [11ofe11fue F26 W S |
112[r4fn1s] [nafrr]ns w ~- i

TECSH37

EC-271 457 |
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DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure

Diagnostic Procedure

NCECOZ32

1 CHECK EXHAUST SYSTEM

2  |CHECK VACUUM SOURCE TO EGR VALVE

1. Start engine.
2. Check exhaust pipes and muffler for leaks.

SEFD99P
OK or NG
OK (With > GO TO 2
CONSULT)
OK {Without » GO TO 3.
CONSLILT)
NG [ Repair or replace exhaust system.

({E) with CONSULT

1. Warm engine up to normal operating temperature.
2. Disconnect vacuun hose to EGR valve.

3. Check for vacuum existence at idle.

SEF302W
Vacuum should not exist at idle.

4. Select “EGRC SOLENOID VALVE” in "ACTIVE TEST” mode
with CONSULT and turn the solenoid valve “ON".

5. Check for vacuum existence when revving engine from idle
up to 3,000 rpm.

BAcTvETESTE [

EGRC SOLV ON
(EGR) FLOW
========== MONITOR =zz==z==z:=
CMPSsRPM(REF) 2850rpm

Y [ON/OFF][ OFF |

SEF7asL
Vacuum should exist when revving engine.
OK or NG
OK > GO TO 4.
NG » GO TO 5.
EC-272



DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure (Cont'd)

3 CHECK VACUUM SOURCE TO EGR VALVE 6 CHECK EGRC-SOLENOQID VALVE OPERA-
Without CONSULT TION Gl
1. Warm engine up to normal operating temperature. @ With CONSULT
2. Disconnect vacuum hose to EGR valve. 1. Turn ignition switch “ON".
2. Perform “EGRC SOLA CIRCUIT” in “FUNCTION TEST" WA

mode with CONSULT,

@E} WeGRC SOL/Y CIRCUT IR BN

DOES THE SCLENOID
C—fé\—H

VALVE MAKE
LG

v AN OPERATING SOUND

EVERY 3 SECONDS?

[next | NO_|[YES |

SEF302w FE
Vacuum should not exist at idle. MEF957D

4. Check for vacuum existence when revving engine from idle
up te 3,000 rpm quickly.

Vacuum should exist when revving engine. Wit!'! CQNSULT @L
1. Turn ignition switch “ON”,
OK or NG 2. Tumn EGRC-solenoid valve “ON" and “OFF” in “ACTIVE
OK > GO TO 4. TEST" mode with CONSULT and check operating sound. MT
NG » |GOTOS. mAcTivETESTEH [
EGRC SCLN ON AT
(EGR) FLOW
4 CHECK EGR VALVE
=======-=:- R ==zzzzcm=:
Refer to “Component Inspection”, EC-274. MONITO
CMPS*RPM(REF) Orpm AX
OK or NG
OK > GO TO 1.
NG > Replace EGR valve. S[UJ
BRI (ON/OFF][OFF ]
seFmeol | gm
S CHECK VACUUM HOSE Clicking noise should be heard. BA
1. Turn ignition switch “OFF".
K or NG
2. Check vacuum hose for clogging, cracks or improper con- OK or .
nection. OK p |GOTOS. ST
. NG » Repair or replace EGRC-solenoid
ir cirguit.
@:%;_._- valve or repair circul as
Split
BT
Clogging
. (4
——
ji% Improper connection
) SEF109L S©
OK or NG
OK (With p |GOTOGE. felL
CONSULT)
OK (Without GOTO7.
CONSULT) )4
NG > Repair or replace vacuum hoese.

EC-273 459
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DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure (Cont'd)

7 _(I_}I'CI)ECK EGRC-SOLENQID VALVE OPERA-
ION

8

CHECK EGRC-SOLENOID VALVE

@ Without CONSULT

1. Disconnect ECM harness connector.

2. Turn ignition switch “ON",

3. Connect a suitable jumper wire between ECM terminal 103
and engine ground.

A€ )y

Refer ta “Component Inspection”, EC-358.

OK or NG
oK p [GOTOS.
NG > Replace EGRC-solenoid valve.
9 CHECK EGRC-BPT VALVE

Refer to “Component Inspection”, EC-274.

MEF1370)

f Apply pressure

SEF083P

ECM GONNECTOR
103 OK or NG
Suitable jumper OK » GO TO 10.
wire NG > Replace EGRC-BPT valve.
10 CHECK EGR TEMPERATURE SENSOR
= SEF491v Refer to “Compaonent Inspection®, EC-385.
4. Check operating sound of the sclenoid valve when discon- OK or NG
necting and reconnecting the jumper wire. or
Clicking noise should be heard. OK »  [GOTO 1.
OK or NG NG > Replace EGR temperature sensor.
OK > GO TO 8.
NG P | Repair or replace EGRC-solenoid 11 CHECK INTERMITTENT INCIDENT
ve o ir circuit.
JAVE or Tepall clreu! Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.
> INSPECTION END
Component Inspection
EGR valve NCECO233

EGR VALVE NCEC0233501
e Apply vacuumto EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

e Check for sticking.
If NG, repair or replace EGR valve,

EGRC-BPT VALVE
1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (100 mmH,Q, 3.94 inH,0)
from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

NCECO233804

EC-274



DTC P0402 EGRC-BPT VALVE FUNCTION

Description
Description NoECo2sd
ECM
Ignition switch
{power supply)
Air duet ~”7" ]
-
To EGR Vacuum source
valve ‘
o — R
Air
filter
) ECM
Alr EGR valve
bleed EGR
Diaphragm : 2 temperature
sensor
Exhaust prassure * EGRC-BPFT Intaki
_____ ntake
VALVE \74 r - manifold
Tl ..... Exhaust
---- manifold
SEFA53PC
SYSTEM DESCRIPTION NCEGu234501

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body vacuum
applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to positioning of

the EGR valve or to engine operation.

On Board Diagnosis Logic —

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will increase.
If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRC-solenoid valve.
If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indicated.

DTC No. Malfunction is detected when ... Check Items {Possible Cause)

EGRC-BPT valve

EGR valve

L.oose or discohnected rubber tube
Blocked rubber tube

Camshaft position sensor

Blocked exhaust system

Orifice

Mass air flow sensor
EGRC-solencid valve

P0402 e The EGRC-BPT valve does not operate properly.
03086

EC-275

A
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A
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DTC P0402 EGRC-BPT VALVE FUNCTION

DTC Confirmation Procedure

Vacuum gauge
W
T 1

-

EGR valve
o O

EGRC-BPT
valve

SEF930VA

W EGRC-BPT vLv Po4o2l [
OUT OF CONDITION

========== MONITOR zzz=z=====
CMPS-RPM(REF) 2012rpm
THARTL POS SEN .94V
B/FUEL SCHDL 2.9msec

0 20 40 60 80100

SEF188VA

M EGRC-BPT VLV P40zl [
TESTING

zzzz=====x MONITOR zzzzzz-=z--
CMPS-RPM(REF) 1471rpm
THRTL POS SEN 0.76V
B8/FUEL SCHDL 1.8msec

t! 20 40 60 80 100

SEF957VA

WEGRC-BPT vLv Poao2 I []

COMPLETED

| SELF-DIAG RESULTS |
SEF868LB

B EGRC-BPT vLv Po402l []
INCREASE ENGINE SPEED
AND MAINTAIN BETWEEN
2000 TO 2800 RPM.
TOUCH NEXT.

2000 2400 2800

[ NEXT |

SEFO34WA

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

if “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

TESTING CONDITION:

e Always perform at a temperature above 5°C (41°F).

o Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

{H With CONSULT

1) Install vacuum gauge between EGRC-BPT valve and EGR
valve as shown in the illustration.

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

3) Stop engine and wait at least 5 seconds.

4)  Turn ignition switch “ON” and select “EGRC-BPT/V P0402" of
“EGR SYSTEM” in “DTC WORK SUPPORT" mode with CON-
SULT.

5) Start engine and let it idle.

6) Touch “START".

7} Check the output voitage 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 and the bar chart may
increase. Maintain the conditions many times untif “COM-
PLETED” appears.

NCECUZ56

Selector lever Suitable pasition

1,400 - 1,800 rpm (A/T)
1,400 - 2,200 rpm (M/T)

30 - 54 km/h (19 - 34 MPH) (A/T)
30 - 100 km/h {19 - 82 MPR) (M/T}

CMPS-RPM (REF)

Vehicle speed

1.5 - 2.0 msec (A/T)
1.3 - 2.0 msec (M/T)

B/FUEL SCHDL

THRTL POS SEN X-(X+08)V

X = Voitage value measured at step 7

NOTE:

e The bar chart on CONSULT screen indicates the status of
this test. However, the test may be finished before the bar
chart becomes full scale.

e [f the bar chart indication does not continue to progress,
completely release accelerator pedal once and try to meet
the conditions again.

e If “TESTING” does not appear on CONSULT screen, retry
from step 2.

9) If CONSULT instructs to carry out “Overall Function Check”, go
to next step. If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-277.

10) Open engine hood.

11) Raise engine speed to 2,000 to 2,800 rpm under no-load and
hold it. Then touch “NEXT” on CONSULT screen.

EC-276



DTC P0402 EGRC-BPT VALVE FUNCTION

DTC Confirmation Procedure (Cont'd)

B EGRC-BPT vLV Po402l []
MAINTAIN ENGINE SPEED
2000 TO 2800 RPM.
VACUUM SHOULD BE

BETWEEN -5.91

0 in.Hg WITH VACUUM
GAUGE. IS VACUUM OK?

—23.62

-5.91 0

in.Hg AND

OK |

NO ||

YES |

SEF035WA

Vacuum gauge
L L
I I

12) Check vacuum gauge while keeping engine speed at 2,000 to

13)

Overall Function Check

2,800 rpm.

Vacuum should be 0 to -20 kPa (0 to ~150 mmHg, 0 to
-5.91 inHg).

If NG, go to “Diagnostic Procedure”, EC-277.

If OK, touch “YES” on the CONSULT screen.

Check the rubber tube between intake manifold collector,
EGRC-solenoid valve, EGR valve and EGRC-BPT valve for
cracks, blockages or twisting.

If NG, repair or replace.

If OK, touch “YES” on the CONSULT screen.

MNCECD257

Use this procedure to check the overall function of the EGRC-BPT
vaive. During this check, a tst trip DTC might not be confirmed.

30 Without CONSULT
E 1) Install vacuum gauge between EGRC-BPT valve and EGR
GR valve ¥ . .
valve as shown in the illustration.
39 2) Lift up vehicle.
EGRC-BPT 3) Start engine and shift to 1st gear position (M/T) or “1” position
valve ( A/T)
4} Check vacuum gauge while keeping engine speed at 2,000 to
SEFG30V, 2.800 rpm.
Vacuum should be 0 to -20 kPa (0 to -150 mmHg, 0 to
-5.91 inHg).
If NG, go to “Diagnostic Procedure”, EC-277.
If QK, go to next step.

5) Check rubber tube between intake manifold collector, EGRC-
solenoid vaive, EGR valve and EGRC-BPT valve for
misconnection, cracks or blockages.

6) If NG, go to "Diagnostic Procedure”, EC-277.

Diagnostic Procedure

NCEC0238
1 CHECK HOSE 3 CHECK ORIFICE
Check vacuum hose for clogging and improper connection. Chack if orifice is installed in vacuum hose between EGRC-
BPT valve and EGRC-sclencid valve.
OK or NG
oK » |GoToo2 OK or NG
NG » Repair or replace vacuum hose. OK > GO TO 4.
NG [ Replace vacuum hose,
2 CHECK EXHAUST SYSTEM
Check exhaust system for collapse. 4 CHECK EGRC-BPT VALVE
OK or NG Refer to “Component Inspection”, EC-278.
OK > |GOoTO3. OK or NG
NG » Repair ar replace exhaust systermn. oK > GOTOS.
NG > Replace EGRC-BPT valve.

EC-277

@
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DTC P0402 EGRC-BPT VALVE FUNCTION

Diagnostic Procedure (Cont'd)

X No pressure

1.

SEF172P

Component Inspection
EGRC-BPT VALVE

5 CHECK CAMSHAFT POSITION SENSOR 8 CHECK EGR VALVE
Refer to “Compoenent Inspection”, EC-266. Refer to “Component Inspection”, EC-274.
OK or NG OK or NG
OK > GO TO 6. oK » GO TG 9.
NG > Replace camshaft position sensor. NG > Replace EGR valve.
6 CHECK MASS AIR FLOW SENSOR 9 CHECK INTERMITTENT INCIDENT
Refer to "Component Inspection”, EC-124. Perform *“TROUBLE DIAGNOSIS FOR INTERMITTENT
OK or NG INCIDENT", EC-110.
OK > GOTO7.
NG > Replace mass air flow sensor. > INSPECTION END
7 CHECK EGRC-SOLENOID VALVE
Refer to “Component Inspection”, EC-359.
OK or NG
OK » GO TO 8.
NG » Replace EGRC-sclenoid valve,

NCEC0233501

Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check leakage without apply-

ing any pressure from under EGR-BPT valve.
Leakage should exist.

EC-278




DTC P0420 THREE WAY CATALYST FUNCTION

On Board Diagnosis Logic

On Board Diagnosis Logic

NCECG240

L ECM | The ECM monitors the switching frequency ratio of front and rear
Front Rear heated oxygen sensors. Gl
heated heated A three way catalyst with high oxygen storage capacity will indicate
oxygen oxygen a low switching frequency of rear heated oxygen sensor. As oxy- MA

sensar sensor

gen storage capacity decreases, the rear heated oxygen sensor
switching frequency will increase.
When the frequency ratio of front and rear heated oxygen sensors B

Three way approaches a specified limit value, the three way catalyst malfunc-
catalyst tion is diagnosed.
* : Exhaust gas ’
SEF184UB
DTC No. Maltunction is detected when ... Check ltems {Possible Cause)
Po420 e Three way catalyst does not operate properly. s Three way catalyst
0702 s Three way catalyst does not have enough oxygen stor- | e Exhaust tube
age capacity. » Intake air leaks EE
e Injectors
e Injector leaks |
e Spark plug
e Improper ignition timing CL

T
3] DTC Confirmation Procedure
¥ MONITOR ¥ NOFAIL [J CAUTION: A Ni]
CMPS-RPM (REF) 2037rpm Always drive vehicle at a safe speed.
FR O2 SEN 0.68Y NOTE: A
EE 822 ,\Snﬁ% vt If “DTC Confirmation Procedure” has been previously conducted, AKX
RR 02 MNTR LEAN always turn ignition switch “OFF" and wait at least 5 seconds
VHCL SPEED SE Okm/h hefore conducting the next test. S
(@ With CONSULT
1) Start engine and drive vehicle at a speed of more than 70 km/h
’ RECORD ] (43 MPH) for 2 consecutive minutes. BR
SEPZIUAl 2y Stop vehicle with engine running.
3) Set "MANU TRIG” and “HI SPEED", then select “FR 02 &5
W sRTsTaTUs B[] SENSOR’, “RR 02 SENSOR’, “FR 02 MNTR’, “RR 02 ST
MNTR” in “DATA MONITOR” mode with CONSULT.
A e TEM S 4) Touch “RECORD” on CONSULT screen with engine speed (S
02 SENSOR CMPLT held at 2,000 rpm constantly under no load.
Sé ngsri H_I_Eé\hTAER CMPLT 5) Make sure that the switching frequency between “RICH” and
s INCMP “LEAN” of “RR 02 MNTR” is much less than that of “FR 02 BT
MNTR" as shown below.
Switching frequency ratio = A/B
[ PRINT ] A: Rear heated oxygen sensor switching frequency A
SEF215UB B: Front heated oxygen sensor switching frequency

This ratio should be less than 0.75.
If the ratio is greater than above, the three way catalyst is not 86
operating properly.
If the “FR O2 MNTR” does not indicate “RICH” and
“LEAN” periodically more than 5 times within 10 seconds EL
at step 4, perform trouble diaghoses for DTC P0133 first. _
{See EC-177.)
If the result is NG, go to “Diagnostic Procedure”, EC-281. IoX
If the result is OK, go to following step.

6) Select “AUTO TRIG” in “DATA MONITOR” mode with CON-
SULT.

7) Drive vehicle at a speed of approximately 84 to 96 km/h (52 to

EC-279 465
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DTC P0420 THREE WAY CATALYST FUNCTION

DTC Confirmation Procedure (Cont'd)

AE D6

|‘|1? ECMS [l comecron] . /’Ké\\_H

2
b

SEF958Y

60 MPH) with the following for at least 10 consecutive minutes.
(Drive the vehicle in an area where vehicle speed and accel-
erator pressure can be held steady and constant.)

M/ T

Sth position

AT

D position {(“O0” ON})

8)

Overall Function Check

If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
281.

Select “SRT STATUS” in “DTC CONFIRMATION" mode with
CONSULT.

Verify that “CATALYST” is “CMPLT".

If not “CMPLT”, repeat the test from step 6.

NCECO242

Use this procedure to check the overall function of the three way
catalyst. During this check, a 1st trip DTC might not be confirmed.
$ Without CONSULT

1)

Start engine and drive vehicle at a speed of more than 70 km/h
{43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeters probes between ECM terminals 46 (Front
heated oxygen sensor signal), 52 (Rear heated oxygen sensor
signal) and engine ground.

4) Keep engine speed at 2,000 rpm constant under no load.

5} Make sure that the voltage switching frequency (high & low)
between ECM terminai 52 and engine ground is much less
than that of ECM terminal 46 and engine ground.

Switching frequency ratio = A/B '

A: Rear heated oxygen sensor voltage switching fre-
quency

B: Front heated oxygen sensor voltage switching fre-
quency

This ratio should be less than 0.75.

If the ratio is greater than above, it means three way catalyst
does not operate properly.

NOTE:

lf the voltage at terminal 46 does not switch periodically more
than 5 times within 10 seconds at step 4, perform trouble
diagnosis for DTC P0133 first. (See EC-161.)

EC-280



DTC P0420 THREE WAY CATALYST FUNCTION

Diagnostic Procedure

Diagnostic Procedure

NCEC0243

1 CHECK EXHAUST SYSTEM 5 CHECK INJECTORS
Visually check exhaust tubes and muffler for dent. 1. Reier to Wiring Diagram for Injectors, EC-451.
2. Stop engine and then tumn ignition switch “ON".
OK or NG 3. Check voltage between ECM terminals 102, 104, 107 and
OK > GO TO 2. 109 and ground with CONSULT or tester.
NG > Repair or replace. & " o !Ol CONNECTOH][ K-‘w @
Hs 102, 104, 107, 108 T
S.
2 CHECK EXHAUST AIR LEAK DISCOMNECT
1. Start engine and run it at idle.
2. Listen for an exhaust air leak belore the three way catalyst.
ﬂ
B
= SEF236W
Battery voltage should exist.
OK or NG
OK » GO TO 6.
NG > Perform "Diagnostic Procedure”
INJECTOR, EC-452,
SEF095P 6 CHECK IGNITION SPARK
OK or NG ) 1. Disconnect ignition wire from spark plug.
2. Connect a known good spark plug to the ignition wire.
OK GOTO 3. .
> o3 3. Place end of spark plug against a suitable ground and
NG > Repair or replace. crank engine.
4, Check for spark.
3 CHECK INTAKE AIR LEAK )
Ignition wire
Listen for an intake air leak after the mass air flow sensor.
OK or NG
oK > GO TO 4.
NG 3 Repair or replace.
__\ Spark plug
4 CHECK IGNITION TIMING v i »
Check for ignition timing.
Refer to TROUBLE DIAGNOSIS — “BASIC INSPECTION”, SEF282G
EC-83. OK or NG
OK or NG oK » [GOTOS.
oK > |GOTOS. NG » |GOoTOT.
NG > Adjust ignition fiming.
7 CHECK IGNITION WIRES
Refer to “Component Inspection”, EC-248.
OK or NG
oK > Check ignition coil, power transistor
and their circuits. Refer to EC-343.
NG > Replace.

EC-281
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DTC P0420 THREE WAY CATALYST FUNCTION

Diagnostic Procedure (Cont'd)

8 CHECK INJECTOR

1. Turn ignition switch “OFF".
2. Remove injector assembly. Refer to EC-35.
Keep fuel hose and all injectors connected to injector gal-
lery.
3. Disconnect camshaft position sensor haress connector.
4, Tum ignition switch “ON".
Make sure fuel does not drip from injector.

QK or NG
OK {Does not GO 70 9.
drip)
NG (Drips} » Replace the injector(s) from which fuel
is dripping.

9 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNGSIS FOR INTERMITTENT
INCIDENT”, EC-110.

Trouble is » INSPECTION END

fixed

Trouble isnot Replace three way catalyst.
fixed
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

On Board Diagnosis Logic

On Board Diagnosis Logic

NCEC0244

NOTE:
If DTC P0440 is displayed with DTC P1448, perform trouble diagnosis for DTC P1448 first. (See EC-

397.)

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 control valve under the following “Vacuum test” conditions.

The vacuum cut valve bypass valve is opened to clear the line between the fuel tank and the EVAP canister
purge control valve. The EVAP canister vent control valve will then be closed to shut the EVAP purge line off.
The EVAP canister purge volume control valve and EVAP canister purge control valve are opened to depres-
surize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister purge volume
control valve and EVAP canister purge control valve will be closed.

EVAP canister One-way

purge control  valve m

EVAP control system pressure sensor
Vacuum cut valve bypass valv EVAP solenoid valve
servnce
part
~ ®\ EVAP canlster
Vacuum EVAP purge control valve
cut valve |canister
EVAP canister EVAFP canister
vent cantrol \($] purge volume
valve control valve SEFE03U

DTC No. Maifunction is detected when ... Check ltems (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 control 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 prassure sensor

Loose or disconnected rubber tube

EVAP canister vent controt valve and the circuit

EVAP canister purge control valve

EVAP canister purge volumsa control valve

EVAP canister purge control solenoid valve and

the circuit

Absolute pressure sensor

Tank tuel temperature sensor

MAP/BARO switch solenoid valve and the circuit

Blocked or bent rubber tube to MAP/BARO

switch solenoid valve

e O-ring of EVAP canister vent control valve is
missing or damaged.

» Waler separator

EVAP canister is saturated with water.

e EVAP control system pressure sensor

P0440 e EVAP contral system has a leak.
0705 ¢ EVAP control system does not operate properly.

CAUTION:
e Use only a genuine NISSAN fuel filier cap as a replacement. If an incorrect fuel filler cap is used,

the MIL may come on.
e If the fuel filler cap is not tightened properly, the MIL may come on.
e Use only a genuine NISSAN rubber tube as a replacement.

EC-283
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
'LEAK) (NEGATIVE PRESSURE)

DFC Confirmation Procedure

H

W EVAP SML LEAK Po440 Bl []

1)PERFORM TEST AT A
LOCATION OF 0-30G
(32-86F)

2)JOPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED,

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

| EXIT || START |

SEF405WA;

(5] B EVAP SML LEAK Fo440 ll D

WAIT. ..

2TO 10 MINUTES
KEEP ENGINE RUNNING

AT IDLE SPEED.

SEF929V

DTC Confirmation Procedure

NOTE:

¢ If DTC P0440 is displayed with P1448, perform trouble
diagnosis for DTC P1448 first. Refer to EC-397.

o 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

TESTING CONDITION:

e Perform “DTC WORK SUPPORT” when the fuel fevel is
less than 3/4 full and vehicle is placed on flat level surface.

e Always perform test at a temperature of 0 to 30°C (32 to
86°F).

e It is better that the fuel level is low.

1) Turn ignition switch “ON".

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

3) Turn ignition switch “ON" and select “DATA MONITOR” mode
with CONSULT.

4) Check that the following conditions are met.

NCECO245

COOLAN TEMP/S 0 - 70°C (32 - 158°F)
INT/A TEMP SE 0 - 60°C {32 - 14C°F}

B EVAP SML LEAK P0440 Bl [ ]

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE 1S TOO
HIGH. RETEST AFTER FUEL
HAS COOLED.

| EXIT | PRINT |

SEF669UC

[6] B EVAP SML LEAK Pod440 ll ]

dokok ook QK ok ok ok k%

[ END ][ PRINT |

SEF297UC

5) Select “EVAP SML LEAK P0440" of “EVAPORATIVE SYS-
TEM? in “DTC WORK SUPPORT” mode with CONSULT.
Follow the instruction displayed.

NOTE:

e If the CONSULT screen shown at left is displayed, stop the
engine and stabilize the vehicle temperature at 25°C (77°F)
or cooler. After “TANK F/TMP SE” becomes less than 30°C
(86°F), retest. (Use a fan to reduce the stabilization time.)

o If the engine cannot be maintained within the range on
CONSULT screen, go to “Basic Inspection”, EC-83.
B) Make sure that “OK” is displayed.
If “NG” is displayed, refer to “Diagnostic Procedure”, EC-286.
& With GST
1) Start engine.
2} Drive vehicle according to “Driving pattern”, EC-48.
NOTE:
Be sure to read the explanation of “Driving pattern” on EC-48
before driving vehicle.
3) Stop vehicle.
4) Select “MODE 1" with GST.
o If SRT of EVAP system is not set yet, go to the following step.
e [f SRT of EVAP system is set, the result will be OK.
5} Turn ignition switch “OFF” and wait at least 5 seconds.

8) Start engine.
It is not necessary to cool engine down before driving.

7) Drive vehicle again according to the “Driving pattern”, EC-48.

8) Stop vehicle.

9) Select “MODE 3” with GST.

e If P1447 is displayed on the screen, go to “Diagnostic
Procedure”, ECG-393.

e If P0O440 is displayed on the screen, go to “Diagnostic
Procedure”, EC-286.

EC-284
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

DTC Confirrmation Procedure (Cont'd)

e |f P1440 is displayed on the screen, go to “Diagnostic
Procedure”, EC-374.

e |f P0440, P1440 and P1447 are not displayed on the screen, Gl
go to the following step.

10) Select “MODE 1" with GST.

o If SRT of EVAP system is set, the result will be OK. HIA

¢ |f SRT of EVAP system is not set, go to step 5.

No Tools €l

1) Start engine.

2} Drive vehicle according to “Driving pattern”, EC-48. Le
NOTE: o

e Be sure to read the explanation of “Driving pattern” on
EC-48 before driving vehicle.

3) Stop vehicle.

4)  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.

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- oL |
286.

B
ST
RS
BT
RA |
S0

[EL

EC-285
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure

Diagnostic Procedure

=NCEC0246

1 CHECK FUEL FILLER CAP DESIGN

5 INSTALL PRESSURE PUMP

1. Turn ignition switch “OFF™.
2. Check for genuine NISSAN fuel filler cap design.

SEF915U
OK or NG
OK > GO TO 2.
NG » Replace with genuine NISSAN fusl
filler cap.

2 CHECK FUEL FILLER CAP INSTALLATION

Check that the cap is tightened properly rotating the cap clock-
wise.

OK or NG

OK p |GOTOS

e Open fuel filler cap, then clean cap
and fuel filler neck threads using air
blower.

e Retighten until ratching sound is
heard.

NG >

1. Install the EVAP service port adapter and the pressure
pump securely to EVAP service port.

service
port

Pressure pump SEF4R2UE

NOTE:
« Improper instaliation of service port may cause leak-
ing.

3 CHECK FUEL FILLER CAP FUNCTION

Medels with [ 3 GO TO 6.

CONSULT

Check for air releasing sound while opening the fuel filler cap.

Models with- » GOTO7.

ocut CONSULT

OK or NG
oK p [GOTOS.
NG p |GOTOA

4 CHECK FUEL TANK VACUUM RELIEF

VALVE
Refer to “Evaporative Emission System”, EC-27.
OK or NG
OK p [(GOTOS.
NG » Replace fuel filler cap with a genuine
one.

EC-286



DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont'd)

6 CHECK FOR EVAP LEAK 7 CHECK FOR EVAP LEAK
With CONSULT ' #) Without CONSULT @l
1. Turn ignitionh switch “ON". 1. Turn ignition switch “OFF”. .
2. Select “"EVAP SYSTEM CLOSE" of “WORK SUPPORT" 2. Apply 12 volts DC to EVAP canister vent control valve. The
mode with CONSULT. valve will close. (Continue to apply 12 volits until the end of MA
test.) i
B EVAP SYSTEM CLOSE Hi Under the vehicle view
APPLY PRESSURE TO EVAP
SYSTEM FROM SERVICE B
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.
NEVER USE COMPRESSED LC
AR OR HIGH PRESSURE
PUMP!
DO NOT START ENGINE.
TOUCH START.
CANCEL START
” l — control valve harness  Battery
3. Touch “START" and apply pressure into the EVAP line unti EVAP canister connector sersoaw | B
the pressure indicator reaches the middie of bar graph. 3. Apply 12 volts DC to vacuum cut valve bypass valve. The
NOTE: valve will open. (Continue to apply 12 volts until the end of ‘
¢ Never use compressed air or a high pressure pump. test.} CL
+ Do not exceed 4.12 kPa (0.042 kg/icm?, 0.6 psi) of Under the vehicle view \4
pressure in the system. /]]H’ AL @D i
— T}
W EvAP sYsTEM cLosEl [] ~ ‘
APPLY PRESSURE TO |
SERVICE PORT TO RANGE A7
BELOW.
DO NOT EXCEED 0.8psi.
A
{Vacuum cut valve
pypass valve harmess Batlery
0.2 0.4 EVAP canister <onnector SEF305W SU |
I END | 4. Pressurize the EVAP line using pressure pump with 1.3 to 1
SEFS17U ﬁg-llePa (10 to 20 mmHg, 0.39 to 0.79 inHg).
4. Using EVAP leak detector, locate the leak portion. For the N ) d ai hiah pressure pum BR
leak detactor, refer fo instruction manuai for more details. * Dever use co?grfzsin; a:; :;;k '9 ’: 0.6 psi p P P:
Refer to “EVAPORATIVE EMISSION LINE DRAWING”, EC- * Do not exceed 4.12 kPa (0.042 kg/em®, 0.6 psi) o
31 pressure in the system.
) 5. Using EVAP leak detectar, locate the leak. For the leak ST i
Leak detector detector, refer to instruction manual for more details. Refer |
to “EVAPORATIVE EMISSION LINE DRAWING”, EC-31.
[#)
teak detector BS
BT |
(ol
|
SEF200U SC
OK or NG |
EF20
OK > GO TO 8. s o 2l
NG » Repair or replace. OK or NG :
OK B [GOTOS. :
NG > Repair or replace. DY |
\
473
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE) -

Diagnostic Procedure (Cont'd)

8 CHECK EVAP CANISTER PURGE VOLUME
CONTROL VALVE

11 CHECK IF EVAP CANISTER IS SATURATED
WITH WATER

Refer to “Component Inspection”, EC-295.

— \ hY N AN /\//>\//‘\
EVAP canister purge volume
control valve harness connector

SEF306W
OK or NG
oK [ GO TO 9.
NG > Replace EVAP canister purge volume
control valve.

1. Remove EVAP canister with EVAP canister vent controt

valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

EVAP canister

9 CHECK EVAP CANISTER PURGE CON-
TROL VALVE

Refer to “Component Inspection”, EC-427.

purge 2.,
contror\\

TS

%&W N N /
Brake \EW}P

>\<fluid ,d‘('lcamster_{

. reservoir

Water
t trol I
¢ vent control valve R
Yes or No

Yes » GO TO 12,
No (With » GO TO 14,
CONSULT)

No (Without B GO TO 15.
CONSULT)

12 CHECK EVAP CANISTER

Weigh the EVAP canister with EVAP canister vent control valve

attached.
The weight should be less than 1.8 kg (4.0 Ib).

OK or NG
OK {With > GO TO 14.
CONSULT)
OK (Without > GO TO 15.
CONSULT)
NG > GO TO 13,

SEF307W
OK or NG
OK » GO TO 10.
NG | Replace EVAP canister purge control
valve,

13 DETECT MALFUNCTIONING PART

10 CHECK EVAP CANISTER VENT CONTROL
VALVE, O-RING AND CIRCUIT

Refer to "DTC Confirmation Procedure”, EC-297.

Check the following.

1. Visually check the EVAP canister for damage.

2. Chack hose connection between EVAP canister and waler
separator for clogging and poor connection.

3. Check water separator.
Refer tc “Component Inspection”, EC-389.

OK or NG
OK > GO TO 11.
NG - Repair or replace EVAP canister vent

control valve and O-ring or harness/
connectars.

> Repair hose or replace EVAP canister
or water separator.

EC-288




DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
~ LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont'd)

14 CHECK EVAP CANISTER PURGE CON- 15 CHECK EVAP CANISTER PURGE CON-
TROL SOLENOID VALVE TROL SOLENOID VALVE @l
With CONSULT 3 Without CONSULT
1. Bisconnect vacuum hose from EVAP canister purge control 1. Start enging and warm it up to normal operating tempera-
valve and install vacuum gauge. ture. :
i 2. Stop engine. MA
3. Lift up drive wheels.
4. Disconnect vacuum hose from EVAP canister purge volume ‘
\ N control valve and install vacuum gauge. S]]
Brake & e
\ o TN canister - N
purge T
control >~ \ Ly / LG
valve Brake A E\U.\P
Nfluid e WY camster_{
- reservoir purge §
control
SEF30TW \' vahe
Vacuum gauge ' FE
NZSW
@ 3-way cannector SEF30TW @L
EVAFP canister
>, %
\ purge control C_/f'(g\_ gouum gauge
n valve H Y |
@@) < T
\ 3-way conneclor
EVAP canister |
Yacuum hose P purge control
(originally connected _ N valve AT
to the EVAP canister @i@ .
purge control valve) ;
SEFe22U) |
2. Start engine and let it ide. : Vacuum hose AX
3. Perform “PURG CONT SA” in “ACTIVE TEST* mode. {orgially connacted |
4. Rev engine up to 2,000 rpm. to the V':‘PI canl|5ter
5. Belect “ON” and “OFF” on CONSULT screen to turn on purge control valve) serszzu | §[]
“PURG CONT/V S/V". 5. Start engine and let it idle for at least 60 seconds.
9 |
6. Shift selector lever to 1st gear position (M/T models).
W ACTIVETEST B D 7. Check vacuum hose for vacuum when revving engine up to BR
2,000 rpm.
rPUUZ% CC%I\:\JT T SV/X c ON While operating solenoid valve, vacuum should exist. |
. MONITO)H _._YOON 8. Release the accelerator pedal and let idle.
—C-MF;S'RI?’-M(HEF) '50'5&5;" Vacuum should not exist. 87
CLSD THL/P SW OFF
PURGCONTSYV  ON OK or NG
OK > GO TO 17, B |
NG > GO TO 16.
BT (ON/GFF ]| OFF | o7 |
SEF738W 16 DETECT MALFUNCTIONING PART |
ON: Vacuum should exist. .
OFF: Vacuum should not exist. Check the following. A
e EVAP canister purge control solenoid vaive
OK or NG Refer to “Component Inspection”, EC-419. |
Vacuum haoses for clogging or disconnection.
OK G ] . gging !
> OTOo 1Y Refer fo “Vacuum Hose Drawing®, EC-21. @'@ |
NG > GO TO 16. |
> Repair hoses or repiace EVAP canister EL |
purge control solenoid valve. |
10K |
\
I
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure {Cont'd)

17

CHECK ABSOLUTE PRESSURE SENSOR

Refer to “Component Inspection”, EC-133.

20 |CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR

Refer to "Component Inspection”, EC-308.

Under the vehicle view
(Rear left)

/

EVAP control system
pressure sensor
hamess connector

N
EVAP canister

e

SEF254W
OK or NG
OK > GO TO 18.
NG » Replace absoluie pressure sensor.
18 CHECK MAP/BARO SWITCH SOLENOID

VALVE AND CIRCUIT

SEF309W
OK or NG
OK > GO TO 21.
NG | Replace EVAP control system pressure
Sensor.

Refer to “DTC Confirmaticn Procedure”, £C-332.

Under view of engine compartment

N
Exhaust front tube /4
e front
\ / Voo

™~ Vehicle

I

S
“X MAP/BARO witch
3olenoid valve

21 CHECK EVAP PURGE LINE

Check EVAP purge line (pipe, rubber tube, fuel tank and EVAP
canister) for cracks or improper connection.
Refer to "EVAPORATIVE EMISSION LINE DRAWING”, EC-31.

OK or NG
OK > GO TO 22.
NG | 3 Repair or reconnect the hose.

22 CLEAN EVAP PURGE LINE

Clean EVAP purge line (pipe and rubber tube) using air blower.

p |GOTO 23

23 |CHECK INTERMITTENT INCIDENT

\ -&J
Harness connectar
Ef—l SEF290V
OK or NG

OK > GO TO 19.
NG > Repair or replace MAP/BARQ switch

solenoid valve or harness/connector.
19 CHECK TANK FUEL TEMPERATURE SEN-

SOR

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

Fuel tank gauge unit
harness connector \

Refer to “Compeonent Inspection”, EC-244.

¥y
Fuel pump
harness connector

> INSPECTION END

SEF209W
OK or NG
OK » GO TO 20.
NG » Replace tank fuel temperature sensor.

EC-290




DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME

CONTROL VALVE (CIRCUIT)

Description
Description
NCECO248
SYSTEM DESCRIPTION
NCECH248507
Sensor Input Signal to ECM ECP;/iIOfr:Jnc- Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature
Battery Battery voltage
Ignition switch Start signal i}
.EVAP Can | EvAP canister purge volume
Closed throttle position switch Closed throttle position fé?\;rglurge control valve

Throttle position sensor

Throttle position

Frent heated oxygen sensor

Density of oxygen in exhaust gas
(Mixture ratio feedback signal}

Tank fuel temperature sensor

Fuel temperature in fuel tank

Vehicle speed sensor

Vehicle speed

SEF245P

This system controls flow rate of fuel vapor from the EVAP canis-
ter. The opening of the vapor bypass passage in the EVAP canis-
ter purge volume control valve changes to control the flow rate. A
built-in step motor moves the valve in steps corresponding to the
ECM output puises. The opening of the valve varies for optimum
engine control. The optimum value stored in the ECM is determined
by considering various engine conditions. When the engine is
operating, the flow rate of fuel vapor from the EVAP canister is
regulated as the air flow changes.

COMPONENT DESCRIPTION U
The EVAP canister purge volume control valve uses a step motor
to control the flow rate of fuel vapor from the EVAP canister, This
motor has four winding phases. It operates according to the output
pulse signal of the ECM. Two windings are turned ON and OFF in
sequence. Each time an ON pulse is issued, the valve opens or
closes, changing the flow rate. When no change in the flow rate is
needed, the ECM does not issue the puise signal. A certain volt-
age signal is issued so that the valve remains at that particular
opening.

CONSULT Reference Value in Data Monitor
Mode

NCECO248

MONITOR ITEM

CONDITION SPECIFICATION

PURG VoL gy |® Norload

1st gear position.

e Engine: After warming up

e Lift up drive wheels and shift to

Idle 0 step

More than 60 seconds after star-
ing engine
More than 16 km/h {10 MPH)

More than 1 step

EC-291
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL VALVE (CIRCUIT)

ECM Terminals and Reference Value

ECM Terminals and Reference Value

NCECO250

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

TERMI- |\ e :
r:lgL COLOR ITEM CONDITION DATA (DC Voitage)
5 L . ' [Engine is running]
EVAP canister purge vol- o Warm-up condition 0-08V
8 G ume control valve e Idle speed
18 EVAP canister purge vol- | [Engine is running] BATTERY VOLTAGE
17 OR ume control valve ¢ |dle speed (11 - 14V)
On Board Diagnosis Logic
NCEC0251
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0443 # An improper voltage signal is sent to ECM through the « Harness or connectors
1008 valve. {The valve circuit is open or shorted.)
e EVAP canister purge volume control valve
DTC Confirmation Procedure
NCECO252
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.
TESTING CONDITION:
Before performing the following procedure, confirm battery
voltage is more than 11V with ignition switch “ON”.
& With CONSULT
¥ MONITOR % NoFalL [] 1) Turn ignition switch “ON”.
CMPS-RPM(REF) Orpm 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
294.
&) With GST
1)  Turn ignition switch “ON” and wait at least 5 seconds.

SEF232UC

294,

@ No Tools

1) Turn ignition switch “ON” and wait at least 5 seconds.

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

3) Perform “Diagnostic Test Mode 1| (Self-diagnostic results)” with
ECM.

4) It 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
204,

EC-292



DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL VALVE (CIRCUIT)

Wiring Diagram

Wiring Diagram

NCECO255

EC-PGC/N-01 @l

BATTERY
[ |
% 7.5A EIL/JE%E BLOCK | Refer to EL-POWER, A
e | &
V\g’L
. I - Detectable line for DTC
1 ' s - Non-detectable tine for DTG

ECM

WiL
g
g l] RELAY
Q
3
WG

W/R |
CL
EVAP CANISTER
- PURGE VOLUME
il € (M) |cooniall |
Fi7 BT |

WG
e £1%% :
EL e |

WG W/R G WIR OR

— |
I |
BR
® |
|
I
WG WiR WiR L ¥ G OR
[ [ L1 el e 52 RS
SSOFF VB v8 EVP EVP EVP EVP
#1 #3 #2 44 ECM
F26 BT ‘
_ Refer to last page (Foldout page). IH A
3 |
£alaly 1]2]3]4 —I5l6]7]8 .
: 1 AR 3 [10[11[12]13]14]15]18]17]18]10]e0) F\i"
SE
101]102]103] [10ar08]s06 BHE ag]| [dof41] [s3]se]ss EL ‘
orfeficg] [iro[mlig| Lelelzle]s] 4| Lalsslasls7issiseliol [
18j11a|11s] [1e]r17[ne so0| agleeledlesfeg w He.
L16[17]1] 56 67]cel col
DX |
TECH38 ‘
|
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL VALVE (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NCECO254

1 CHECK POWER SUPPLY 3 CHECK OUTPUT SIGNAL CIRCUIT
1. Turn ignition switch “OFF”, 1. Turn ignition switch "OFF”.
2. Disconnect EVAP canister purge volume control valve har- 2. Disconnect ECM hamess connector.
ness connactor. 3. Check hamess continuity between
ECM terminal 16 and terminal 3,

— NUNN N L AR !
EVAP canister purge volume |~ ECM terminal 17 and terminal 6,

control valva harness connactor ECM terminal 5 and terminal 1,
ECM terminal 6 and terminai 4.

W DISCONNECT DISCONNECT
A€ oL

T - ]

“ ECM FLCONNECTDR" 3] 2] T——
B[ 5]

5 6 17 16

—

A
Intake manifold ¢ollector
N A e BN

SEF306W

3. Tum ignition switch “ON".

4. Check voltage between terminals 2, 5 and gngine ground
with CONSULT or tester.

e e
/3
r] L J

SEF237W Continuity should exist.
4. Also check hamess for short to ground and short to power.

i

Voltage: Battery voltage

)

Bli|, Il |, Bl |, B

<

@
0]

OK or NG OK or NG
0K » (GOTO3 OK » |GOTOA4.
NG [ 3 GO TO 2. NG » Repair open circuit or short to ground
or short to power in harness or con-
naectors.

2 DETECT MALFUNCTIONING PART

Check the following. 4 CHECK EVAP CANISTER PURGE VOLUME
e Harmess connectors M62, F24 CONTROL VALVE

+ Hamness for open or short between EVAP canister purge vol-
ume control valve and ECM relay Refer to “Component Inspection” EC-295.

¢ Hamess for open or short between EVAP canister purge vol- OK or NG
ume control valve and ECM

OK > GO TO 5.
- NG » Replace EVAP canister purge velume
> Repair harness cr connectors. control valve.

5 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

p  |INSPECTION END

480
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL VALVE (CIRCUIT)

Component Inspection

il2
4[58/

[Q]

O\ HE

[}

(]

€& ®
1 &

SEF239W

B AcTIVETEST W

PURG VOL CONT/V  20Step

—-oozozz=s MONITOR —zz=z=:
CMPS*RPM(REF) Orpm
FR G2 MNTR RICH
A/F ALPHA 100%
THRTL POS SEN 0.48v

Il

[Qu]] uP || DWN ][Qdl]

SEFS07R

SEF474T)

Component Inspection ’

EVAP CANISTER PURGE VOLUME CONTROL VALVE

NOECG255501

(@ With CONSULT

1) Disconnect EVAP canister purge volume control valve harness
connector.

2} Check resistance between the foliowing terminals.
terminal 2 and terminals 1, 3
terminal 5 and terminals 4, 6

Resistance: 35 - 430 [At 20°C (68°F)]
If NG, repiace the EVAP canister purge volume control valve.
if OK, go to the following step.

3) Reconnect EVAP canister purge volume control valve harness
connector.

4) Remove EVAP canister purge volume control valve from intake
manifold collector and disconnect hoses from the valve.
(Plug the purge hoses. The EVAP canister purge volume con-
trol valve harness connector should remain connected.)

5) Turn ignition switch “ON”".

6) Perform “PURG VOL CONT/V” in “ACTIVE TEST” mode with
CONSULT. Check that EVAP canister purge volume controi
valve shaft moves smoothly forward and backward according
to the valve opening.

If NG, replace the EVAP canister purge volume control vaive.
® Without CONSULT

1) Disconnect EVAP canister purge volume control valve harmness
connector.

2} Check resistance between the following terminals.
terminal 2 and terminals 1, 3
terminal 5 and terminals 4, 6

Resistance: 35 - 43Q [At 20°C (68°F)]
it NG, replace the EVAP canister purge volume control valve.
if OK, go to the following step.

3) Reconnect EVAP canister purge volume control valve harness
connector.

4) Remove EVAP canister purge volume control valve from intake
manifold collector and disconnect hoses from the valve.
(Plug the purge hoses. The EVAP canister purge volume con-
trol valve harness connector should remain connected.)

5) Turn ignition switch “ON” and “OFF”. Check that EVAP canis-
ter purge volume control valve shaft moves smoothly forward
and backward according to the ignition switch position.

If NG, replace the EVAP canister purge volume control valve.

EC-295

@

A

LG

ST |
RS |

BT

S5

EL
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Component Description

VALVE (CIRCUIT)

Coil

To water

separator Terminal

Valve

O-ring = Spring

nistar side  Plunger

SEF032W

Specification data are reference values.

Component Description

MNCECD258
The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.
This solencid {the EVAP canister vent control vaive) responds to
signals from the ECM.
When the ECM sends an ON signal, the coil in the solenoid valve
is energized.
A plunger will then move to seal the canister vent. The ability to seal
the vent is necessary for the on board diagnosis of other evapora-
tive emission control system components.
This solenocid 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 (Smalll Leak)” diagnosis.

CONSULT Reference Value in Data Monitor
Mode

NCELO257

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V ® Ignition switch: ON

OFF

ECM Terminals and Reference Value

NCECoz58

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE

NAL COLOR ITEM CONDITION DATA (DC Voltage)

NO.

EVAP canister vent control - . PR BATTERY VOLTAGE
108 PU/W valve [lgnition switch “ON"} (11 - 14\
On Board Diagnosis Logic
NCECD259
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PC446 & An improper voltage signal is sent to ECM through EVAP | e Hamess or connectors
0903 canister vent control valve. (EVAP canister vent control valve circuit is open
or shorted.}
s EVAP canister vent control valve

EC-296



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

- VALVE (CIRCUIT)

DTC Confirmation Procedure

Yr MONITOR Y7 NO FAIL D
CMPS*RPM(REF) 700rpm
l RECORD
SEF190PI1

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. A

TESTING CONDITION:

Before performing the following procedure, confirm battery

voltage is more than 11V at idle. &

B With CONSULT

1) Turn ignition switch “ON”.

2} Select “DATA MONITOR” mode with CONSULT, LG

3) Start engine and wait at least 5 seconds. _

4} If 1st trip DTC is detected, go to “Dlagnostlc Procedure”, EC-
299,

@ With GST

1) Start engine and wait at least 5 seconds. FE

2} Select "MODE 7” with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- L
299.

= No Tools

1)} Start engine and wait at least 5 seconds. M

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

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

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- AX
299.

WCECGPE0

@

AT

S

BR

S

RS

EC-297



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CIRCUIT)

Wiring Diagram

Wiring Diagram .
IGNITION SWITCH ] EC-VENT/V-01

ON or START

108 |THSE BLOCK [ Referto EL-POWER,

(VB)

£ J

O

B : Dotoctable line for DTC
— - Non-detectable ling for DTC

-
L.J;
L+Jm

@

EVAP
- CANISTER VENT
-

CONTROL VALVE
BH.E:E}{ETYngjPFKMNIIIIIIIIIIIII|
@
o
PUW
|lﬂﬂ!
PLW -
L@
D
PLW
oa]l
cDCV
ECM
1123 5[el7]8 1{2[=]3l4]5 Refer to last page (Foldout page}.
9 [oli ezl issfi7[1e]velzc (E?“'ﬁ%’ 617]8loioli]iz 1@?’ (M3)
1l2 4 = (]z]s]4 (725,
slet7lslemhing) O (el Els[7]e/ =2
W B aY
| p—— |
1oifrazfioa] [roafics
107]rcefson| [11c]in O
palacfai]a]as
tisinafs| [nenr Eﬂ.

TECS39
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NCECO262

1 INSPECTION START

3 CHECK POWER SUPPLY

Do you have CONSULT?

Yes or No
Yes > GO TO 2.
No » GO TO 3.

2 CHECK CIRCUIT

1. Turn ignition switch “ON".
2. Perform *VENT CONTROLV" in “ACTIVE TEST” mode.

WAcTiVETESTH [

VENT CONTROLV QOFF

z==zzz==== MONITOR ==========
CMPS-RPM(REF} QOrpm
FR 02 MNTR RICH
A/F ALPHA 100%
THRTL POS SEN 0.52v

SEF381U

3. Make sure that ratcheting sound is heard from the vent con-
trol valve.

OK or NG
OK » GO TO 7.
NG » GO TO 3.

1. Turn ignition switch "OFF”.
2. Disconnect EVAP canister vent control valve harness con-
nector.

Under the vghicle view

EVAP canister
vent control
valve harness
connector

\ 1
EVAP canister
3. Turn ignition switch “ON".
4. Check voitage between terminal 1 and ground with CON-
SULT or tester.

A€

S.
=]

SEF310W

|!
@ or 1

SEF240W
Voltage: Battery voltage

OK or NG
OK P |GOTOS.
NG p |GoTOA.

4 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M8, B3

« Harness connectors B10, B120

¢ Harness connectors B113, Tt

e Harness connectors T20, T19

e 10A fuse

e Harness for open or short between EVAP canister vent con-
trol valve and fuse

> Repair harness or connectors.

EC-299

A

FE

GL

MT

SU

BR

ST

BT

HIA
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EL
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
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. e Harness connectors M8, B3
3. Check hamness continuity between ECM terminal 108 and « Hamess connectors 810, B120
terminal 2. # Hamess conneclors B113, T1
e Harness connectors T20, T19
0[—-—| = e Harness for open or short between EVAP canister vent con-
II Ecm__K CONNECTORI 2 = trol valve and ECM
108
T.5.
=y " P | Repair open circuit or short to ground

or short to power in harness or con-

C‘ﬁ@ @ nectors.

r
SEF241W 7 CHECK EVAP CANISTER VENT CONTROL
Continuity should exist. VALVE AND O-RING
4. Also check harness for short to ground and short to power. Refer to “Companent Inspection’, EG-300.
OK or NG OK or NG
oK » |GOTO7. OK » |GOTOS
NG > GO TO 6. NG » Replace EVAP canister vent control
valve and O-ring.

8 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

» INSPECTION END

e O-ring €29 Component Inspection ecomms
WACcTVETESTE [ EVAP CANISTER VENT CONTROL VALVE N
VENT CONTROLV OFF Check air passage Continuity.
—======: MONITOR =======: Wlth CONSU LT
CMPSRPMREF)  Orom Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
FR 02 MNTR RICH
?’:H'C%LLP;*SS SEN (1305?2{, Condition Air passage continuity
| VENT CONTROL/N between A and B
[on ] v —
OFF Yes
SEF191V

#0 Without CONSULT

Air passage continuity

Condition between A and B
12V direct current supply between ter- No
O-ring@ minals 1 and 2
No supply Yes

=
W (0.54 - 1.2 kg-m,
46.9 - 104 in-lb)

AECTB3A

BATTERY

486
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CIRCUIT)

Component Inspection {Cont'd)

If NG or operaticn takes more than 1 second, clean valve using air

blower or replace as necessary.
If the portion B is rusted, replace EVAP canister vent control (]

valve. Make sure new O-ring is installed properly.
A
EM
LG

=

CL

VK

AT

EC-301
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE
SENSOR

Component Description

Evapcrative
/_ emission (EVAP)
control system
pressure sensor

51

SEF42902

o

c . MW
O atn NTW L A ine
—

—_

Qutput voltage V

o

——91.3 +4|r.0
(=70, -2.76, —1.35} (+30, +1.18, +0.58)
Pressure kPa (mmHg, inHg, psi)

(Relative 1o atmospheric pressure)  SEFgs4S

Specification data are reference values.

Component Description

NCECOZ264

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

NCECO265

MONITOR ITEM

CONDITION

SPECIFICATION

EVAP SYS PRES |e Ignition swilch: ON

Approx. 3.4V

NOEY
Specification data are reference values and are measured between each terminal and 43 (ECM ground).

ECM Terminals and Reference Value

Cozes

TERMI- WIRE

NAL ITEM CONDITION DATA {DC Voltage)

NG COLOR

49 P/L Sensors’ power supply [ignition switch “ON”] Approximately 5V
[Engine is running]

50 B Sensors’ ground ¢ Warm-up condition Approximately OV
e |dle speed

67 |w EVAP control system pres- | anition switch “ON”] Approximately 3.4V

sure sensor

EC-302



DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

SENSOR

On Board Diagnosis Logic

On Board Diagnosis Logic

NCECO267

DTC No. Malfunction is detected when ... Check Items {Possible Cause}) @l
P0450 e An improper voltage signal from EVAP control system e Harness or connectors
0704 pressure sensor is sent to ECM. (The EVAP control system pressure sensor cir- MA
cuit is open or shorted.)
o Rubber hose to EVAP control systern pressurg is
clogged, vent, kinked, disconnected or improper
connection, E
« EVAP control system pressure sensor
# EVAP canister vent control vaive
e EVAP canister purge volume control valve LG
e EVAP canister
e Rubber hose from EVAP canister vant control
valve to water separator
|
CL
MIT
. - |
] DTC Confirmation Procedure e
% MONITOR ¥ NOFaiL [ NOTE: AT}
CMPS-RPM(REF) 750rpm if “DTC Confirmation Procedure” has been previously conducted,
COOLAN TEMP/S 85°C always turn ignition switch “OFF” and wait at ieast 5 seconds AX
TANK F/TMP SE 28°C before conducting the next test.

TESTING CONDITION:

| RECORD { With CONSULT

SEF382UA

2)

3) Turn ignition switch “ON”,
4)

5)

6)

7)

306.
With GST

e Always perform test at a temperature above 5°C (41°F).  §lJ

e Before performing the following procedure, confirm bat-
tery voltage is more than 10V at idle. |

1) Start engine and warm it up to normal operating temperature. |
Turn ignition switch “OFF" and wait at feast 5 seconds. 8T

Select “DATA MONITOR"” mode with CONSULT.

Make sure that “TANK F/TEMP SE” is more than 0°C (32°F). RS |
Start engine and wait at least 20 seconds.

if 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- g ‘

1} Start engine and warm it up to normal operating temperature. A {
2) Check that voltage between ECM terminal 63 (Tank fuel tem-
perature sensor signal} and ground is less than 4.2V. 80

Lase

6
306.

@& No Tools

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

2) Check that voltage between ECM terminal 63 (Tank fuel tem-
perature sensor signal) and ground is less than 4.2V.

3) Turn ignition switch “OFF" and wait at least 5 seconds. 489

EC-303

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

Start engine and wait at least 20 seconds.

Select “MODE 7” with GST. EL
If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

1D
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

DTC Confirmation Procedure (Cont'd)

SENSOR

Start engine and wait at least 20 seconds.

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

Perform “Diagnostic Test Mode |l (Seif-diagnostic results)” with
ECM.

If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
306.

EC-304



DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

SENSOR
Wiring Diagrarm
Wiring Diagram _—
EVAP CONTROL EC-PRE/SE-01 Gl
./Y\/L gggggﬂﬂe SENSOR '
| I T13 I  Detectable line for DTG
L%J_l L]%I_' LI—:—J_‘ s - Non-detectatle line for DTC M.@ﬁ
PiL W B CAy: with AT
k EM
I
L
~ LG
FE
oL |
|
CONNECTOR-2
F20 iy
[T ]PFGy=- _
AT
Il |
SONVE gy |
crom  AX
F19
(xR
_JB B GY &Y
—l— BR
F16

¥
4 7 W B

AVCC FTPRES GND-A SENS TCM
GND (TRANSMISSION
ECM CONTROL
F26 MODULE) BT ‘
E2:<a>
HARE ARHE 12T ]3[4 o= A
™), ) nannanaRaRaalGOEannanniGn» |
9 hojirelislialishelizjiahelan) "5~ Sy slefzlslofio] =5 T GY :
1[2]a[4]sK 6789t 1[2[==]3]4]5 12 —=13]4 Ig—"‘||:-|[ : >
11]42]13]14]15[16]17]18 6]7]8]glolnl2 Bgo slei7is]aliofu]e 2]l ealealaola 2l 86
A 3435|357 ]sefasfecfar |42l (F22) |
43]44 45|r [laelerlag]| Gy
lalalay EL
\5 6l7 8/
GY ‘
= Hor{1o2hios] [104]r0s(106 B
‘ orl1oefos] [rolni e s
Gy walialns| [naluzns w -
TECE4) ‘
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE
SENSOR

Diagnostic Procedure

Diagnostic Procedure

NCECOZ70

1 CHECK RUBBER TUBE CONNECTED TO
THE SENSOR

4 CHECK POWER SUPPLY

Check rubber tube connected to the sensor for clogging, vent,
kink, disconnection or improper connection.

OK or NG
oK [ GO TO 2.
NG > Reconnect, repair or replace.

2 RETIGHTEN GROUND SCREWS

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

SEF292W

1. Turn ignition switch “ON”.
2. Check voltage between terminal 1 and engine ground with
CONSULT or tester.

@

Pany
e

i
5]

SEFz242W
Voltage: Approximately 5V

OK or NG
OK > GO TO 6.
NG > GO TO 5.

5 DETECT MALFUNCTIONING PART

» |GOT03.

3 CHECK HARNESS CONNECTOR

1. Disconnect EVAP control system pressure sensor harness
connector.

Under the vehicle view
(Rear left)

[~

EVAP control system
pressure sensor
harness connector

e

SEF308W
2. Check sensor harness connactor for water.
Water should not exist.

Check the following.

e Harness connectors F24, M62

s Harness connectors M8, B3

e Harness connectors 810, B120

& Hamess connectors B113, T1

e Harness connectors T20, T18

+ Harness for apen or short between EVAP control system
pressure sensor and eCM

» Repair harness or connectors.

6 CHECK GROUND CIRCUIT

OK or NG
OK » GO TO 4.
NG » Repair or replace harness connecior.

1. Turn ignition switch “OFF".
2. Check harness continuity between terminal 3 and engine

p
3f2{1)

=i

= SEF243W

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

OK or NG
OK > GO TO 8.
NG » GOTO7.

EC-306



DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

SENSOR

Diagnostic Procedure (Cont'd)

7 DETECT MALFUNCTIONING PART

Check the following.
Harness connectors F24, MB2

10 | CHECK EVAP CANISTER PURGE VOLUME
CONTROL VALVE

Refer to “Component Inspection”, EC-295,

L
e Harness connectors M8, B3
e Harness connectors B10, B120 OK or NG
+ Hamess conneclors B113, T1 OK > GO TO 11.
« Hamess connectors T20, T19 )
e Harness for open or short between EVAP control system NG > Hepla(]:e E;VAP canister purge volume

pressure sensor and ECM control valve.
» Harness for open or short between EVAP control system

ressure sensor and TCM (Transmission control module
P ( ) 11 CHECK EVAP CANISTER VENT CONTROL
VALVE
| 3 Repair open circuit or short to ground Refer to “Component Inspection”, EC-389.
or short to power in harness or con-
nectors. OK or NG
OK > GO TO 12,
8 CHECK INPUT. SIGNAL CIRCUIT NG > Replace EVAP canister vent conirol
i valve.

1. Disconnec¢t ECM harness connector.
2. Check harness continuity hetween ECM terminal 67 and

terminal 2. 12 CHECK EVAP CONTROL SYSTEM PRES-

I[_ecm_|ofconnecTor]|

'% L)

& &
@@I =

SEF2a4W

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

SURE SENSOR

Refer o “Component Inspection”, EC-308.

OK or NG
OK > GO TO 13.
NG » Replace EVAP control system pressure
SENSOor.

13 CHECK RUBBER TUBE FOR CLOGGING

Check obstructed water separalor and rubber tube to EVAP
canistar vent control valve and ciean the rubber tube using air

OK or NG blower.
For water separator, refer to EC-389.
oK » |GOTO 10. w b ©
0K or NG
NG » |GoTOo. or
QK > GO TO 14.
NG > Ciean, repair or replace rubber tube
9 DETECT MALFUNCTIONING PART and/or water separator.

Check the following.

Harness connectors F24, M&2

Harness connectors M8, B3

Harness connectors B10, B120

Harness connectors 8113, T1

Harness connectors T20, T19

Harness for open or short between ECM and EVAP contro|
system pressure sensor

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

EC-307

=
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE
SENSOR

Diagniostic Procedure (Cont'd)

14 CHECK IF EVAP CANISTER SATURATED
WITH WATER

17 CHECK SHIELD CIRCUIT

1. Remove EVAP canister with EVAP canister vent canirol
valve attached.
2. Check if water will drain from the EVAP canister.

S
\\
EVAP canister

EVAPR canister

1. Reconnect disconnected harness connectors.
2. Disconnect harmess connectors 719, T20.
3. Check harmess centinuity between terminal 8 and engine

ground.

DISCOMNECT

v &)

i
Gy

EEEE
- SER245W

Continuity shoulid exist.
4. Also check harness for short to power.
5. Then reconnect harness connectors.

Water ‘
4 veni control valve
SEFSS9GL
Yes or No
Yes - GO TQ 15.
No P GO TO 17.

QK or NG
OK B |GOTO19.
NG [ % GO TO 18.

15 CHECK EVAP CANISTER

Weigh the EVAP canister with EVAP canister vent control valve
attached.
The weight should be less than 1.8 kg (4.0 Ib).

OK or NG
OK » GO TO 17,
NG B GO TO 16

16 DETECT MALFUNCTIONING PART

Check the following.

1. Visually check the EVAP canister for damage.

2. Check hose connection betwaen EVAP canister and water
separator for clogging and poor conneclion.

3. Chack water separator.
Refer to “Component Inspection”, EC-389.

18 DETECT MALFUNCTIONING PART

Check the following.

e Harncss connecters T20, T19
» (lamess connectors B113, T1
e Hamess conneciors B10, B120
e Harness connectors M8, B3
@
*®

Harness connectors F24, M2
Joint connector-2 (Reter to "HARNESS LAYOUT" in EL sec-

tion.)

e Joint connector-1 (Refer to “HARNESS LAYCGUT" in EL sec-
tion

e Harness for open or short between harness connector T20
and engine ground

3 Repair open circuil, short o ground or
short 1o power I harngss or connec-
tars.

[ Repair hose or replace EVAP canister

or water separator.

. & @.

EcM_ [ CONNECTOH” 1.

EVAF control system 67
pressure sensor 2.
3.

i . KD oA
} 4

SEF516U

Pump

19 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNQOSIS FOR INTERMITTENT
INCIDENT", EC-110.

‘INSPECT!ON END

Component Inspection

EVAP CONTROL SYSTEM PRESSURE SENSOR
Remove EVAP control system pressure sensor with its har-
ness connector connected.

Remove hose from EVAP control system pressure sensor.
Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.

Check output voltage between ECM terminal 67 and engine
ground.

NCECOZ#1

NCECO2 /1501

EC-308



DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

SENSOR
Component Inspection (Cont'd)
Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 30-36 &l
~9.3 kPa {(~70 mmHg, -2.76 inHg) . 04-06
iE
CAUTION: A

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.
5. If NG, replace EVAP control system pressure sensor.

A

§G
EL

DX |

495,
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

Component Description

sensor

Vehicle speed

AECT110]

Component Description N
The vehicle speed sensor is instailed in the transaxle. It contains a
pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the ECM.

ECM Terminals and Reference Value

NCECO273

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE
MNAL ITEM CONDITION DATA {DC Voltage)
COLOR
NO.
0 - Approximately 4.2V
(V} oot
[Engine is running] 5 {2t
26 Y/G Vehicle speed sensor o Lift up the vehm]g 0
e In 2nd gear position
e Vehicle speed is 40 km/h (25 MPH}
SEF003W
On Board Diagnosis Logic
NCECO274
DTC No. Malfunction is detected when ... Check Items {Possible Cause)
POS00 e The almost 0 km/h (0 MPH) signal from vehicle speed e« Hamness or connector
0104 sensor is sent to ECM even when vehicle is being (The vehicle speed sensor circuit is open or
driven. shorted.}
e Vehicle speed sensor
3] DTC Confirmation Procedure oo

M VEHICLE SPEED SEN CKTH

AFTER TOUCH START.
DRIVE VEHICLE

AT 10knvh (6mph) OR

MORE WITHIN 15 sec.

[i]
| NEXT|[  START |
MEF&553DB,
[6]
r MONITOR ¥r NO FAIL D
CMPSRPM(REF) 200Crpm
COOLAN TEMP/S 88°C
B/FUEL SCHDL 3.0msec
PW/ST SIGNAL OFF
VHCL SPEED SE 56km/h
[ RECORD
SEF199VD

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
befare conducting the next test.

TESTING CONDITION:

This procedure 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.

(8 With CONSULT
1) Start engine.

2) Perform “VEHICLE SPEED SEN CIRCUIT” in "FUNCTION
TEST"” mode with CONSULT.

3) I NG, go to “Diagnostic Procedure”, EC-314.
If OK, go to following step.

4) Select "DATA MONITOR” mode with CONSULT.

5) Warm engine up to normal operating temperature.

8) Maintain the following conditions for at least 10 consecutive
seconds.

EC-310



DTC P0500 VEHICLE SPEED SENSOR (VSS)

DTC Canfirmation Procedure (Cont'd)

CMPS=RPM(REF)
COOLAN TEMP/S
8/FUEL SCHDL
PW/ST SIGNAL
VHCL SPEED SE

Y MONITOR < NOFAIL D

2000rpm
88°C
3.0msec
OFF
56km/h

[ RECORD

SEF199VD

CMPS-RPM (REF) 2,000 - 3,200 rpm (A/T)
1,950 - 2,900 rpm {M/T)
COQLAN TEMP/S Mare than 70°C (158°F)
B/FUEL SCHDL 2.3 - 3.5 msec (A/T)
2.3 - 3.7 msec (M/T}
Selector lever Suitable position
PW/ST SIGNAL OFF

7) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
314,

(B With CONSULT

1) Start engine

2) Read vehicle speed sensor signal in "DATA MONITOR” mode
with CONSULT. The vehicle speed on CONSULT should
exceed 10 km/h (6 MPH) when rotating wheels with suitable
gear position.

3} [f NG, go to “Diagnostic Procedure”, EC-314.
If OK, go to following step.

4) Select "DATA MONITOR” mode with CONSULT.

5) Warm engine up to normal operating temperature.

6) Maintain the following conditions for at least 10 consecutive
seconds.

CMPS-RPM (REF) 2,000 - 3,200 rpm (A/T}
1,850 - 2,900 pm {M/T}
COOLAN TEMP/S More than 70°C (158°F)
B/FUEL SCHDL 2.3 - 3.5 msec (A/T)
2.3 - 3.7 msec (M/T)
Selector lever Suitable position
PW/ST SIGNAL OFF

7) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
314.

EC-311
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

Overall Function Check

[ m CONNECT
[_EcM  [o[connecTor]| . E}

26

L &

o

o

SEF325U

Overall Function Check

NCECO276

Use this procedure to check the overall function of the EVAP can-
ister vent control valve circuit. During this check, a 1st trip DTC
might not be confirmed. '

With GST

1)

Lift up drive wheels,

2) Start engine.

3) Read vehicle speed sensor signal in “MODE 1” with GST.
The vehicte speed sensor on GST should be able to exceed
10 km/h {6 MPH) when rotating wheels with suitable gear posi-
tion.

4) If NG, go to “Diagnostic Procedure”, EC-314.

) No Tools

1) Lift up drive wheels.

2) Start engine.

3) Read the voltage signal between ECM terminal 26 (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”, EC-310.

5) If NG, go to “Diagnostic Procedure”, EC-314.

EC-312



DTC P0500 VEHICLE SPEED SENSOR (VSS)

Wiring Diagram

| Wiring Diagram

NCECDZ77

EC-VSS-01 @

IGNITION SWITGH
ON or START

104 EJL/}E&;’)E BLOCK | Rgfer to EL-POWER.

| m— : Detectable fine for DTC B
- Non-detectable line for DTC

4§|:|—~< -lEr-Ub-—-
&

UNIFIED METEA CONTROL UNIT
(With speedometer and odo/trip meter) ag#‘géNATION
(Ma0) , (Ma1) 5
FPC CONNECTOR @), @D FE
324} |1} ER]
YiG R B CL
ve)
5 - T
(E33)
o)
Ei0!
- AT
YiG II 1 |I
VEHICLE AX
SPEED
G F23 SENSOR
sy
=
]
B
A BR
&
I ST
= N rnlm
[25] B B B B B B B B
VSP | L | _J RS
ECM @ @

M15 M7E M7 By
____________________________ 1 Refer to last page {Foldout page). H A
:363738395404142 1]2[a[aV/ENsT6]7] oy t CORES)
| 2zizelz000 31]32]z3]34] 35 R 8|9 [o|lli2]13{14]15] 15 W :

L — — —
oo TTTTTTe T T T T T §G
o = [2]al4]s5K]s7]s]a]
2[3]4]s HARARYAHBEN
(1 6]7]8 sy 11 ]12{13]14]15]16]17]18
Gy W EL
| (R |
101}102f103] |io4}i0s|106 38 IBX
107{10al108] {110f111 [412 O 42 S
n3[114|11s] |nsfizfns 49 w _—

TECS41
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

Diagnostic Procedure

Diagnostic Procedure

NCECo278

1 CHECK INPUT SIGNAL CIRCUIT

5 CHECK INTERMITTENT INCIDENT

—

. Turn ignition switch “OFF".

2. Disconnect ECM harness connector and combination meter
harness connector.

3. Check hamess continuity between ECM terminal 26 and

meter terminal 32.

T 73539} TELEE
[ com  Jolconnecton]| [l asdey
LGa

26
S
?’gﬁ; MHSCONMECT
Continuity should exist.
4. Also check hamess for short to ground and short to power.

SEF248W

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

» INSPECTION END

OK or NG
OK > GO TO 3.
NG » GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

+ Harness connectors £23, M49

« Harness for open or short between ECM and combination
meter

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

3 CHECK SPEEDOMETER FUNCTION

Make sure that speedometer functions properly.

OK or NG
OK » GO TO 5,
NG > GO TO 4,

4 DETECT MALFUNCTIONING PART

Check the following.

» Harness connectors M6, E75

e Harness connectors E33, E101

e Harness for open or shorl between combination meter and
vehicle speed sensor

» Repair harmess or connectors. Check
vehicle speed sensor and its circuit.
Refer to EL section.

EC-314



DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

(AAC) VALVE

Description
Description
NCECOZ79
SYSTEM DESCRIPTION _
ncecozrasor (o
Sensor Input Signal to ECM ECI;?O?HC- Actuator
B2
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air EM
Engine coolant temperature sensor Engine coolant temperature
Ignition switch Start signal LC
Throttle position sensor Throttle position ;
PNP switch Park/Neutral position ECM IACV-AAC valve
Air conditioner switch Air conditioner operation '
Power steering oil pressure switch Power steering load signal FE
Battery Battery voltage
Vehicle speed sensor Vehicle speed CL
Cooling fan Cocling fan cperation
This system automatically controls engine idle speed to a specified MY
tevel. idle speed is controfled through fine adjustment of the
amount of air which bypasses the throttle valve via IACV-AAC AT
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. AX
The ECM then controis the ON/OFF time of the IACV-AAC valve |
so that engine speed coincides with the target value memorized in
ECM. The target engine speed is the lowest speed at which the 81
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 gp)
(air conditioner, power steering and cooling fan operation).
COMPONENT DESCRIPTION
. NCEC0279802 QT
The IAC valve-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 pgg
valve, the higher the idle speed.
BT
\
A
SEF04GE|
- - |
CONSULT Reference Value in Data Monitor §G |
Mode
) NCECO280
MONITOH ITEM CONDITION SPECIFICATION EL
e £ngine: After warming up Idle 20 - 40%
IACV-AAC/V . Air. conditi?r:e,r, switch: OFF i)
« Shift lever: “N
» No-load 2,000 rpm - !
|
\
501

EC-315



502

DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

ECM Terminals and Reference Value

ECM Terminals and Reference Value .
Specification data are reference values and are measured between each terminal and 43 {ECM ground).

TERMI- WIRE
lltlng COLOR ITEM CONDITION DATA (DC Voltage)
Approximately 10V
M e
PP B R I S o
[Engine is running] sl f
e« Warm-up condition 0
s |dle speed
éE#msW
101 58 IACV-AAC valve Approximately 5 - 13V
v T
10]-
[Engine is running] 5
« Warm-up condition ¢
e Engine speed is 2,000 rpm
SEFC16W
On Board Diagnosis Logic
NCECG2R2
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO505 A) The IACV-AAC valve does not operate properly. e Harness cr connectors
0205 (The IACV-AAC valve circuit is open.)
o ACV-AAC valve
B) The [ACV-AAC valve does not operate properly. e Harness or connectors
{The IACV-AAC valve circuit is shorted.)
e |ACV-AAC valve
DTC Confirmation Procedure et
NOTE:
e If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
5 secands before conducting the next test.
e Perform “Procedure for malfunction A” first. If DTC cannot
be confirmed, perform “Procedure for malfunction B”.
PROCEDURE FOR MALFUNCTION A
@ NCEG02683501
7t MONITOR ¥ NoFaiL [ () With CONSULT
COOLAN TEMP/S agee 1) Turn ignition switch “ON",
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it at idle at least 2 seconds.
4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
319.
With GST
L RECORD 1) Start er:g:ne and” rup it at idle at least 2 seconds.
erocepr|  2)  Select “MODE 7" with GST.

EC-316



DTC P0O505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

(AAC) VALVE

DTC Confirmation Procedure (Cont'd) -

% MONITOR  v¢ NOFalL []
CMPS=RPM(REF) 700rpm
COOLAN TEMP/S 85°C
INT/A TEMP SE 18°C
RECORD
SEF327UA

3} If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
319.

@) No Tools

1) Start engine and run it at idle at least 2 seconds.

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

3) Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with
ECM.

4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
319.

PROCEDURE FOR MALFUNCTION B

TESTING CONDITION:

Before performing the following procedure, make sure battery

veltage is more than 11V at idle.

@ With CONSULT

1) Start engine and warm it up to norma!l operating temperature.

2) Tumn 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.

5) |If 1st trip DTC is detected, go o “Diagnostic Procedure”, EC-
319.

&) With GST

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

NCECO283502

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

3) Start engine again and run it for at least 1 minute at idie speed.
4) Select “MODE 7” with GST.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

319.

@) 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) Tum ignition switch “OFF”, wait at {east 5 seconds and then
turn “ON”.

5) P(e:rform “Diagnostic Test Mode |l (Self-diagnostic results)” with
ECM.

6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
319.

EC-317
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

(AAC) VALVE
Wiring Diagram

Wiring Diagram Neecazes
i} EC-AAC/V-01

IGNITION SWITCH
ON or START

(73}

104 [FUSEBLOCK [Reter 1o EL-POWER.

I : Detectabie line for DTC
- Non-detectable line for DTC

BRY
M62

F24

:

IACW-
AAC VALVE

11

EEOT

w
vy}

[£2]
m

&
Q

ECH
F28

Refer to last page (Foldout page}.

]
2lalaf= Hsl6[7]8 =7

13]14]15)16]17]18l18[20

—_

©
=
>

101[1020103¢  [104]105{106,
107]108109] | 119J11t {12
131141154 [116]117]118

[34i35[36]37]

TEC542

504 .
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

Diagnostic Procedire

Diagnostic Procedure

NCECD285

1 CHECK POWER SUPPLY

3 CHECK QUTPUT SIGNAL CIRCUIT

1. Stop engine.
2. Disconnect IACV-AAC valve harness connector.

o v
»IACV-AAC valve
harness connector ™

N
ASCD actuator SEF311W

3. Turn ignition switch “ON",
4. Check voitage between terminal 2 and ground with CON-
SULT or tester.

=<

1. Turn ignition switch “OFF",

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 101 and
terminal 1.

[ ecm _ |o]connecton]|

101 '5-"'- [
! 78]

DISCONMEC T

DISCONNELT

®© &

(]

SEF248W

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

OK or NG
OK » GO TO 4.
NG o Repair open circuit or short to ground

or short to power it harness or con-
nectors.

4 CHECK {ACV-AAC VALVE

Refer to “Compenent Inspection®, EC-319.

OK or NG
OK _ > GQ TO 5.
NG 3 Replace |IACV-AAC valve.

SRS
= SEF247W
Voltage: Battery voltage
OK or NG
OK > GO TO 3.
NG > GO TO 2.

5 CHECK INTERMITTENT INCIDENT

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors F24, M62

s 10A fuse

e Harmess for open or short between IACV-AAC and fuse

INCIDENT", EC-110.

Perform *TROUBLE DIAGNOSIS FOR INTERMITTENT

> INSPECTION END

» Repair harness or connectors.

% DISCONNECT
A€ ®

am .

[l

SEF249W

Component Inspection

IACV-AAC VALVE

Disconnect IACV-AAC valve harness connector.

Check IACV-AAC valve resistance.
Resistance: Approximately 10 Q [at 25°C (77°F)]

e Check plunger for seizing or sticking.

e Check for broken spring.

NCECO288

NCECD286501

EC-319

(4
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CL |

M

Al |

BT |
HA
G
EL |
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Component Dascription

(@)

&)

Throttle position switch
built into throttle
position ssnsor

Thrattle position

switch connector

=
0
[==—

Threttle positicn

— sensor connector
d
—]

SEF505V

Component Description e
A closed throttle position switch and wide open throttle position
switch are built into the throttle position sensor unit. The wide open
throttle position switch is used only for A/T control.

When the throttle valve is in the closed position, the closed throttle
position switch sends a voitage signal to the ECM. The ECM only
uses this signal to open or close the EVAP canister purge control
valve when the throttle position sensor is malfunctioning.

ECM Terminals and Reference Value

WNCECGZ88

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
ignition switch “ON"] BATTERY VOLTAGE
o ] e Warm-up condition (11 - 14V)
27 |y Throttle position switch e Accelerator pedal released
{Closed position) -
{Ignition switch “ON"] .
e Accelerator pedal depressed Approximately OV
On Board Diagnhosis Logic
NCECCO289
DTC No. Malfunction is detected when ... Check ltems {Possible Cause)
P0510 « Batlery voltage from the closed throttle position switch is (e Harness or connectors
0203 sent to ECM with the throttle valve opened. {The closed throttle position switch circuit is
shorted.)
s Closed throttle position switch
o Throttle position sensor
[2] DTC Confirmation Procedure ecoons

A& Q5 A

ECM__]O[CONNECTOR
27
P &

SEF386UA
% MONITOR ¥ NOFalL []
COOLAN TEMP/S 84°C
VHCL SPEED SE 45kmih
THRTL POS SEN 26V

RECORD
SEF320U8

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

With CONSULT

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

2) Check voltage between ECM terminal 27 (Closed throttle posi-
tion switch signal) and ground under the following conditions.

Condition Voltage

At idie Battery voltage

At 2,000 rpm Approximately 0V

If the result is NG, go to “Diagnostic Procedure”, EC-323.
If OK, go to following step.

3) Select “DATA MONITOR” mode with CONSULT.

4) Drive the vehicle for at least 5 consecutive seconds under the
following condition.

EC-320



DTC P0510 CLOSED THROTTLE POSITION SWITCH

DTC Confirmation Procedure (Cont'd)

€ @ T

I Ecm Ecowmecm_n” . f(s\ y

O

SEF661R

THRTL POS SEN More than 2.3V

VHCL SPEED SE Mare than 4 km/h (2 MPH)

Selector lever S.uilable position

Driving pattem Driving vehicie uphill (Increased engine foad)
will help maintain the driving conditions
required for this test.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
323.

Overall Function Check o

Use this procedure to check the overall function of the closed

throttle position switch 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) Check the voitage between ECM terminal 27 (Closed throttle
position switch signal) and ground under the following condi-

tions.
Condition Voltage
At idle Battery voltage
At 2,000 rpm Approximately OV

3) If NG, go to “Diagnostic Procedure”, EC-323.

EC-321
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Wiring Diagrarn

Wiring Diagram NeECozse
_ EC-TP/SW-01

IGNITION SWITCH
ON or START

FUSE BLOCK R
(B) Refer to EL-POWER.
[Z]

BR/Y
I : Dctectable line for DTC
—— . Non-detectable line for DTC
Ay With AT
BR/Y
BR/Y
BR/Y
|I 5 I|
THROTTLE
POSITION swg%:_P c
(CLOSED THROTTL
o;*EF‘ POSITION SWITCH)
CLOSED| —
8]
Y
! -—'
¥ Y
[ IGell
|DLE |DLE TCM
ECM SwW (TRANSMISSION
CONTROL
F26 MODULFE}
B>

Refer to last page (Foldout page).

= 1]z]3]4]5{6]7]8]o
GLED G [EREE_—[s[eTs 1D
GY g holnfa2[13fra]15[tefi7]18]19]20 F24 1011 P SIS 6 7S w HS

—

101{102]103] |104]105
107]108[t08] [110]111
13| 14|115) [116]117

TEC543
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure

Diagnostic Procedure

MNCECD293
&
1 CHECK POWER SUPPLY 3 CHECK INPUT SIGNAL CIRCUIT
1. Turn ignition switch “OFF". 1. Turn ignition switch “OFF”.
2. Disconnect throitle position switch harness connector. 2. Disconnect ECM harness connector. MA
Throttie body 3. Chegk harness continuity between ECM terminal 27 and
/ terminal 4.
' g - ERM
/ i_EcM __[0]conneCTOR]| QB
) / (5 27 ki
Threttle position Hs TS. LG

sensor harness DISCONMECT
HSCONNECT

/47?‘ connector N
e 3 &
Téo!/té pcsitiég\“:‘ @ﬁ@ @

connector N \

s SEF297W serastw | FE
3. Turn ignition switch “ON". _ Continuity should exist. |
4. Check voltage between terminal 5 and engine ground with 4. Also check harness for shoit to ground and short to power.
CONSULT or toster. OK or NG cL
=] NG > GO TO 4. WIT
(8l5 \

4 DETECT MALFUNCTIONING PART AT

Check the following.

I e Harmess for open or short between throttle position switch |
D & and ECM BX

» Harness for open or short between throtile position switch

%@ OK » [GoTOos.

SEF250W
Voltage: Battery voltage and TCM (Transmission control module)

OK or NG sU
OK » GO TO 3. » Repair open circuit or short to ground |
or short to power in harmess or cen- '
NG »> GO TO 2. nectors. B ‘
' !

2 |DETECT MALFUNCTIONING PART 5  |ADJUST THROTTLE POSITION SWITCH ST
Check the following. IDLE POSITION :
¢ Hamess connectors F24, M&2 Perform Basic inspection, EC-83. ‘
e 10A fuse B |
« Harness for open or short between throttle position switch |

and fuse > GO TO 6.
- . o By |
» | Repair hamess or connectors. 6 |CHECK CLOSED THROTTLE POSITION

SWITCH .

) . HA
Refer to “Component tnspection”, EC-324. :
OK or NG [

OK > GOTO7. G

NG > Replace throttle position switch.
BL
7 CHECK THROTTLE POSITION SENSOR ’
|
Refer to “Component Inspection”, EC-155. 1o |
OK or NG

OK > GO TO 8. !
NG > Replace throttle position sensor. |
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure (Cont'd)

8 CHECK INTERM_ITFENT INCIDENT

INCIDENT”, EC-110.

Perform *“TROUBLE DIAGNOSIS FOR INTERMITTENT

> INSPECTION END

# MONITOR v+ NOFAIL ]

CMPS<RPM(REF) Orpm
GOOLAN TEMP/S 85°C
CLSD THL/P SW ON

] RECORD ]

SEF766W

Component Inspection

CLOSED THROTTLE POSITION SWITCH

(@) With CONSULT

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

2) Stop engine and turn ignition switch “ON”.

3) Select “DATA MONITOR” mode with CONSULT.

4) Check indication of “CLSD THL/P SW" under the following
conditions.

NOTE:
Measurement must be made with closed throttle position

switch installed in vehicle.

MNCECOP94

NCECO234507

A

SEF312W

Throttle valve conditions CLSD THL/P SW
Completely closed ON
Partially cpen or completely open OFF

If NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-83.

5) If it is impossible to adjust closed throttle position switch in
“Basic Inspection”, replace closed throttle position switch.

& Without CONSULT

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

2) Turn ignition switch “OFF”.

3) Disconnect throttle position switch harness connector.

4) Check continuity between terminals 4 and 5 under the follow-
ing conditions.

NOTE:

Continuity measurement must be made with closed throttle

position switch installed in vehicle.

Throttle valve conditions Continuity
Completely closed Yes
Partially open or completely open No

If NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-83.

5) If it is impossible to adjust closed throttle position switch in
“Basic Inspection”, replace closed throttle position switch.

EC-324



DTC P0600 A/T CONTROL

System Description

System Description o
These circuit lines are used to control the smooth shifting up and down of A/T during the hard aceeleration/ al
deceleration. Voltage signals are exchanged between ECM and TCM (Transmission control module).

ECM Terminals and Reference Value e 1
Specification data are reference values and are measured between each terminal and 43 (ECM ground). A

TERMI-

NAL WIRE ITEM CONDITION DATA (DC Voltage) B
COLOR
NO.
[lgnition switch “ON”]
24 Y/R A/T signal No. 1 [Engine is running] 6 - BV

e |dle speed

. [Ignition switch “ON"]
29 YiG A/T signal No. 2 [Engine is running] -8V
o I|dle speed

30 Y/B AJT signal No. 3 [Ignition switch “ON”] ov FE
On Board Diagnosis Logic o W
DTC No. Malfunction is detected when ... Check Items {Possible Cause) i
POBCO* e ECM receives incorrect voltage from TCM (Transmission |[e Harness or connectors BT
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. AT
AX
ST
BR |
G DTC Confirmation Procedure ST
% MONITOR  vr NOFalL [] NOTE: A .
CMPSRPM(REF) 1500rpm If “DTC Confirmation Procedure” has been previously conducted, !

always turn ignition switch “OFF” and wait at least 5 seconds [3§

before conducting the next test. ‘
(@ With CONSULT |
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT. ‘

3) Start engine, and rev engine more than 1,000 rpm once, then 4
l RECORD let it idle for more than 40 seconds.

SLTS9TVAl 4) I DTC is detected, go to “Diagnostic Procedure”, EC-328. |

EC-325 511



DTC P0600 A/T CONTROL

Overall Function Check

— 1 Overall Function Check oo
[ Ecm ,OICONNECTOH"E} Use this procedure to check the overall function of the A/T control
24 29 - circuit. During this check, a DTC might not be confirmed. _
® Without CONSULT

1) Start engine.

2) Check voltage between
ECM terminal 24 and ground.

vV ECM terminal 29 and ground.
@ET‘} ﬂ Voitage: 6 - 8V

= 3) [f NG, go to “Diagnostic Procedure”, EC-328,
SEF252wW

512 EC-326



DTC P0600 A/T CONTROL

Wiring Diagram

NCECDA99

Wiring Diagram
' EC-AT/C-01 @&

TCM M2
(TRANSMISSION

CONTROL

MODULE)

DT3 F21 [EM

.  Dotectable line for DTC
—  Non-detectable line for DTC

AT‘

AL

SU

[l Ll il o

ECM

F26 RS ‘

BT

=l A

o1 [12bi3]14]15]16}17]18
]I19 EF) 22]23]24

S@!

101]102{103)  |104[105]106
107[108]108] |110]111|112
13|14 15| |1i8j117)18

TECE&72
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DTC P0600 A/T CONTROL

Diagnostic Procedure

Diagnostic Procedure

NCGECD500
1 CHECK INPUT SIGNAL CIRCUIT 3 CHECK INTERMIWENT INCIDENT
1. Turn ignilion switch “OFF", Refer to “TROUBLE DIAGNQSIS FOR INTERMITTENT
2. Disconnect ECM harness connector and TCM {Transmis- INCIDENT”, EC-110.

sion coniral module) hamess connector.

TCM (Transmission
control module)

> INSPECTION END

SEF313W

3. Check harness continuity between ECM terminal 24 and
terminal 5, ECM terminal 29 and terminal 6, ECM terminat
30 and terminal 7.

P—'_|
([ TcM  [of connECTOR||

[_eom__[o|connecton]|

.s. 24 29 30 [
& Q] &
- = @&

SEF253W
Continuity should exist.
OK or NG
OK » GO TO 2.
NG _ > Repair harness or connectors.

2 CHECK INPUT SIGNAL CIRCUIT

1. Check harness continuity between ECM terminal 24 and
ground, ECM terminal 29 and ground, ECM terminal 3¢ and

ground.
@ DASCONNECT

[ Ecm lofconnecTor]|
24,29,30

(&) lﬁlﬂ

SEF254W
Continuity should not exist.
2. Also check harness for short to power.
OK or NG
OK > GO TO 3.
NG » Repair shoﬁ to ground or short to
power in harness.

514 EC-328



DTC P0605 ECM

Component Description

Component Description

The ECM consists of a microcomputer, diagnostic test made
selector, and connectors for signal input and output and for power €l
supply. The ECM controls the engine. '
MA
Bl
SEC2208 LG
On Board Diagnosis Logic .
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
POB0O5 ¢ ECM calculation function is malfunctioning. ¢ ECM
0301 ' FE |
. |
CL |
|
MIT |
@ DTC Confirmation Procedure
% MONITOR % NOFAiL [] NOTE: _ NORCOST T
CMPSsRPM(REF) 700rpm If “DTC Confirmation Procedure” has been previously conducted, .
always turn ignition switch “OFF” and wait at least 5 seconds AX
before conducting the next test. \
With CONSULT
1) Turn ignition switch “ON”. 3
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine. \
l RECORD EF 190P. 4} Run engine for at least 30 seconds at idle speed. BR |
5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
330. 8T
& With GST
1) Turn ignition switch “ON". § .
2) Start engine. RS
3} Run engine for at least 30 seconds at idle speed. |
4) Select "Mode 77 with GST. BT
5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- |
330.
@& No Tools FA
1)  Turn ignition switch “ON”. |
2} Start engine and wait at least 30 seconds. 86
3} Turn ignition switch “OFF”, wait at least 5 seconds and then i
turn “ON". ‘
4) Perform “Diagnostic Test Mode H” (Self-diagnostic results) with EL |
ECM.
5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- |
330 DX
|
EC-329 515



516

DTC P0605 ECM

Diagnostic Procedure

Diagnostic Procedure

INSPECTION START

5.

1.
2.
3.
4,

With CONSULT

Tum ignition switch “ON”.

Select “SELF DIAG RESULTS" mode with CONSULT.
Touch “ERASE™.

Perform “DTC Confirmation Procedure”.

See previous page.

fs the 1st trip DTC POB05 displayed again?

N

5,

@ With GST
. Tum ignition switch *ON”.

. Selgct MODE 4 with GST.

. Touch "ERASE”.
. Perform “DTC Confirmation Procedure”.

See previous page.
Is the 1st trip DTC P0605 displayed again?

3.

4.

@ No Tools
. Turn ignition switch “ON".
2.

Erase the Diagnostic Test Mode [l (Self-diagnostic resulfs)
memory. Refer to EC-55.

Parform "DTC Confirmation Procedure”.

See previous page.

{s the 1st rip DTC 0301 displayed again?

Yes or No

Yas » Replace ECM.

No

» INSPECTION END

EC-330
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Description
Description ©cecoses
SYSTEM DESCRIPTION P
Sensor Input Signal to ECM ECf:_fiIO:t]mc- Actuator
: BAA
Camshaft position sensor Engine speed
it - - ; On board
gnition switch Start signal diagnosis | MAP/BARO switch solenoid &
Throttle position sensor Throttle pasition of EVAP valve
systemn
Vehicle speed sensor Vehicle speed LG

This system allows the absolute pressure sensor to monitor either
ambient barometric pressure or intake manifcld 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- BE |
ent barometric pressure or intake manifold pressure is applied to |
the absolute pressure sensor.

Salenoid Conditiﬁns @L
» For 5 seconds after tﬁrhing igﬁitio.n switch “‘C-'N” (Engine .is
not running) MY |
ON i or
e For & seconds after starting engine [
or AT
e More than 5§ minutes after the solencid valve shuts OFF,
AX
su |
BR
COMPONENT DESCRIPTION i
NCECQ299802 ST ‘

Absolute pressure sensor .
The MAP/BARO switch solenoid valve switches its air flow pas-

sage according to the voltage signal sent from the ECM. When |
voltage is supplied from the ECM, the MAP/BARO switch solenoid g
- turns “ON”. Then, the absolute pressure sensor can monitor the

Intake ambient barometric pressure. When voltage is not supplied from ‘
manfold | the ECM, the MAP/BARO switch solenoid valve turns “OFF”. Then, gT

From air duct ‘

vacuum . . .
signal the sensor monitors intake manifold pressure,
A
SEF417Q)] |
CONSULT Reference Value in Data Monitor 8¢
Mode
~ g . NCECG300
Specification data are reference values. BL |
MONITOR ITEM ' CONDITION "~ SPECIFICATION '
e For 5 seconds after starting engine BARO | B4 ‘
MAP/BARO SW/V + More than 5 seconds after turning ignition switch “ON” MAP o
# More than 5 seconds after starting engine
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 —
Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage}
NO.
[Ignition switch “ON"]
e For 5 seconds after turning ignition switch “ON”
L . 0-1V
[Engine is running]
e For 5 seconds after starting engine
MAP/BARO switch sole-
69 GY/R noid valve [ignition switch “ON”)
. ‘I}Aoor:f than 5 seconds after turning ignition switch BATTERY VOLTAGE
[Engine is running] (11 - 14Y)
e Mare than 5 seconds after starting engine
On Board Diagnosis Logic
NCECOIOZ
DTC Ne. Malfunction 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 open
age to the valve. or shorted.)
& MAP/BARO switch salenoid valve
B) There is littie difference between MAP/BARC ¢ Harness or connectors
switch solenoid valve input voitage at ambient (MAP/BAROC switch solenoid valve circuit is open
barometric pressure and voltage at intake manifold or shorted.}
pressure. e Hoses
(Hoses are clogged, vent, kinked, disconnected
or improper connection.}
e Absolute pressure sensor
« MAP/BARCO switch sclenoid valve
[2] DTC Confirmation Procedure .
% MONITOR % NOFAL [] Perform “Procedure for malfunction A” first, If the 1st trip DTC
CMPS+RPM(REF] orpm cannot be confirmed, perform “Procedure for malfunction B”,
NOTE:

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

PROCEDURE FOR MALFUNCTION A
TESTING CONDITION:

RECORD Before performing the following procedure, confirm that bat-

tery voltage is more than 11V at ignition switch “ON".

{{ With CONSULT

1) Turn ignition switch “ON" and select “DATA MONITOR" mode
with CONSULT.

2) Wait at least 10 seconds.

3) K 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
336.

NCFC0303507

SEF232UD,

EC-332



DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

DTC Confirmation Frocedure (Cont'd)

CMPS-RPM(REF)
COOLAN TEMP/S
TANK F/TMP SE

Yr MCNITOR ¢ NOFAIL D

812rpm
§5°C
29°C

[ RECORD

SEF195VA

With GST

1) Turn ignition switch “ON” and wait at least 10 seconds.

2) Select "MODE 7" with GST.

3} If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
336.

@ No Tools

1} Turn ignition switch "ON” and wait at least 10 seconds.

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

3) Perform “Diagnostic Test Mode 11 (Self-diagnostic results)” with
ECM.

4} [If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
336.

PROCEDURE FOR MALFUNCTION B

TESTING CONDITION:

Always perform at a temperature above 5°C (41°F).

@ With CONSULT

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

2) Turn ignition switch “OFF” and wait at least 5 seccnds.

3) Turn ignition switch “ON” again and select “DATA MONITOR”
mode with CONSULT.

4) Make sure that “TANK/F/TEMP SE” is more than 0°C (32°F}.

5) Start engine and let it idle for at least 10 seconds.

6) If 1st trip DTC is detected, go to “Diagnestic Procedure”, EC-
336.

With GST

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

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

3) Turn ignition switch “ON".

4) Check that voltage between ECM terminal 63 and ground is
less than 4.2V,

5) Start engine and let it idle for at least 10 seconds.

6) Select “MODE 7” with GST.

7} If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
336.

&) 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} Turn ignition switch “ON”.

4) Check that voltage between ECM terminal 63 and ground is
less than 4.2V.

5) Start engine and let it idie for at feast 10 seconds.

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

NCEC0303502

EC-333
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

DTC Confirmation Procedure (Cont'd)

7) Perfarm “Diagnostic Test Mode [l (Seif-diagnostic results)” with
ECM.

8) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
336.

520
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Wiring Diagram

Wiring Diagram

NCECO304

EC-SW/V-01 @l

IGNITION SWITCH
ON or STAFIT
A

104 E‘}BS)E BLOCK | mefer to EL-POWER.
&

| EM

L.—l - N - Dotectable line for DTC

BR ——— : Non-detectable line for DTC [L@

Fod

rL .
e oL

rL .
St A
SOLENOID

é VALVE

e -

GYR i
l sU

BR

[0}
=
I

jh

69
ABCSOL
ECM
F26
BY
Refer ta last page (Foldout page). H A
<]
T ]z2]3]4N 1|z2]a]al=_ _~I5l6{7]8 @
2l \s]s|7ls/ o l1o]11]12]13l14]15] 16117 8] 10020 F‘f\f 1
—
101]1028103] 1104f105]108 112[3] [4] 20]21[2z]23 38]39| lacja1] ls3|s4lss BL
1orfvoeficel [mo]mfie| [Slel7lels) O 22l2sloslarlos] [, 743 laslaslaslorleslsoleol foy]
o e R G e L I mbelalele] o) Telsllalelel, 17| v LR
151 [18)17 a4]35)36]a7 - o
TEC544
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

If the trouble is duplicated after “PROCEDURE FOR MAL-
FUNCTION A”, perform “PROCEDURE A” below. If the trouble
is duplicated after “PROCEDURE FOR MALFUNCTION B”, per-
form “PROCEDURE B” on next page.

PROCEDURE A

1 CHECK POWER SUPPLY

3 CHECK OUTPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF”, .
2. Disconnect MAP/BARO switch solenoid valve harness con-
nector.

_____;%Throttle body

MAP/BARQ switch
solenoid valve harness

SEF314W

3. Turn ignition switch “ON".

4. Check voltage between terminal 1 and engine ground with
CONSULT or tester.

iy

1. Turn ignition switch “OFF",

2. Disconnect ECM harness connector.

3. Check hamess continuity between ECM terminal 63 and
terminal 2.

- [ ecm Jo|connecTon]) 0
HS. 69 1S.

DISCONNECT DISCOWNMECT

& ™

SEF256W

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

OK or NG
OK > GO TO 5,
NG > GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors E123, F&

e Harness for open or short between MAP/BARQ switch sole-
noid valve and ECM

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

SEF255W
Voltage: Battery voltage
OK or NG
OK p |GOTO3
NG > GO TO 2.

2 DETECT MALFUNCTIONING PART

5 CHECK MAP/BARO SWITCH SOLENOID

Check the following.

« Harness connectors M62, F24

e« Harness connectors F6, E123

¢ 10A fuse

o Harmness for open or short between MAP/BARO switch sole-
noid valve and fuse

VALVE
Refer to “Component Inspection”, EC-340.
OK or NG
OK p [(GOTOS.
NG > Replace MAP/BARO switch sclenoid
valve,

» Repair harness or connectors.

6 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

» INSPECTION END

EC-336

NCECO305

NCECO305501




DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure (Cont'd)

PROCEDURE B

=NCECO0305502

1 INSPECTION START

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

2. Turn ignition switch “OFF”,

3. Connect MAP/BARO switch solenoid valve and absolute
pressure sensor with a rubber tube that has vacuum gauge.

MAP/BARQ switch
solenoid valve harness

2 CHECK VACUUM SOURCE TC MAP/BARO
SWITCH SOLENOQID VALVE AND CIRCUIT

SEF314W
Absolute
From
o e B Presse — vasuum
,.c] . o gauge
Three~way—h_‘_‘ £5
connector
ENW
o
@@‘ Intake
b manifold
vacuum
. SEF&76T
Models with » GOTOZ2
CONSULT
Models with- > GOTO3
out CONSULT

(B with CONSULT

1. Turn ignition switch “ON".

2. Select "MAP/BARO SWA” in "ACTIVE TEST" made with
CONSULT.

3. Starnt engine and let it idle.

4. Touch “MAP" and “BARO” alternately and check for
vacuum.

BacTveTesT@® [

MAP/BARO swiv  MAP
—oorzz=mzs MONITOR ==z=-zzz-c
CMPS=RPM(REF) 700rpm

MAP/BARO SWV MAP
ABSOL PRES/SE 1.3V

B AcTivE TEST B ]

SEF500R

MAP/BARO sw/  Baro
—===z—=z=- MONITOR zz==zz===z=:
CMPS-RPM{REF) 700rpm

MAP/BARO SW/V  BARC
ABSOL PRES/SE 43V

WAP/BARO SWH Vacuum
BARO Should not exist
MAP Should exist

SEF498R

MTBLOO79

OK or NG

oK » |GOTO 12,

NG p (GOTOA.

3 CHECK VACUUM SOURCE TO ABSOLUTE
PRESSURE SENSOR

Without CONSULT
1. Start engine and et it idle.
2. Check for vacuum under the following condition.

Condition Vacuum

For & seconds after

starting engine Should nol exist

More than 5 seconds after

starting engine Should exist
MTBLO0B0
0K or NG
OK b |GOTO 12
NG » |(GOTOA

EC-337
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure (Cont'd)

4 CHECK VACUUM HOSE

6 CHECK POWER SUPPLY

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

connection.
=
Split

1. Tum ignition switch “OFF".

2. Disconnect MAP/BARQ swilch solenoid valve hamess con-
nactor,

3. Turn ignition switch “ON".

4. Check voltage between terminal 1 and ground with CON-
SULT or tester.

A E 6

5 CHECK VACUUM PORT

Clogging
==
D)Q Improper connection l !
SEF109L P © =
SEF255W
OK or NG Voltage: Battery voltage
OK p [GOTOS. OK or NG
NG » Ciean, repair or reconnect the hose. OK > GO TO 8.
NG > GOTO 7.

Check vacuum part for clogging.

©
o

2N
L

intake manifold

7 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors M62, F24

Harness connectors F§, E123

10A fuse

Harness for open or short between MAP/BARO switch sole-
noid valve and fuse

> Repair harness or connectors.

8 CHECK QUTPUT SIGNAL CIRCUIT

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

. Turn ignition switch "OFF”.

. Disconnect ECM harness connector.

. Check hamess continuity between ECM terminal 69 and
terminal 2.

LM —

|% L Ecm Hcomwscmﬂ &

ea}t@

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

SEF256W

0K or NG
OK » GO TO 10.
NG » GO TO 9.

EC-338




DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure (Cont’d)

9

DETECT MALFUNCTIONING PART

12

Check the following.
¢ Hamess connectors Fg, E123

s Harness for open or short between MAP/BARQ switch sole-
noid valve and ECM

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

|

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

Check hose for clogging, cracks, disconnection or improper
connection,

=
Split

Clogging

10 CHECK MAP/BARO SWITCH SOLENOID
VALVE
Refer to “Component Ingpection”, EC-340, -5 R
QK or NG : i% Improper connection
OK > GO TO 11. SEF108L
NG P |Replace MAP/BARO switch solenoid OK or NG
valve. OK [ 2 GO TO 13.
NG » Repair or reconnect hose.
11 CHECK INTAKE SYSTEM
Check intake system for air leaks. 13 CHECK HARNESS CONNECTOR
OK or NG . Disconnect absolute pressure sensor harness connector.,
OK » GO TO 15. 2. Check sensor harmess connector for water.
Water should not exist.
NG > Repair it.
OK or NG
oK > GO TO 14,
NG > Repair or replace harness connector.
14 CHECK ABSOLUTE PRESSURE SENSOR
Refer to “Component Inspection”, EC-133.
OK or NG
OK > GO TO 15.
NG > Replace absolute pressure sensor.
15 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

>

INSPECTION END

EC-339
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Component Inspection _ N _
' ' Component Inspection o
meomveresT W [ MAP/BARO SWITCH SOLENOID VALVE —
MAP/BARO sw/v  MAP (B) With CONSULT
===z==z==x MONITOR ===z=zz=:= 1) Start engine and warm it up to normal operating temperature.
CMPSsRPM(REF 700 u " in " -
AT (S WA} MAPrpm 2) (P:(e)rlf\cjasrnJLTMAP/BARO SW/V* in “ACTIVE TEST mode with
ABSOL PRES/SE 1.3V :
3} Check the following.
¢ Condition: At idle under no-load

BARO TN e CONSULT display

SEFS00R MAP/BARO ABSOL PRES/SE (Voltage)
BARO han 2.6V
MacTiveTesTl [ _ More than 2.6
MAP Less than the voltage at BARO
MAP/EARO SW/V  Baro
zzzzzzz== MONITOR ===2z22=== ¢ Time for voitage fo change
CMPS'RPM(REF) 700rpm -
MAP/BARQ SW/V  BARO MAP/BARO SWrv Regquired time to switch
ABSOL PRES/SE 4.3V
BARO to MAP
Less than 1 second
_ MAP to BARO
BARQO MAP ‘ -
' serasenl 4 I NG, check solenoid valve as shown below.

& Without CONSULT

1}  Turn ignition switch “OFF” and remove MAP/BARO switch
solenoid valve.
2) Check air passage continuity.

- Air passage continuity Air passage continuity
Conaition between A and B between A and C
12V direct current supply
BATTERY
batwean tarminals 1 and Yes No
2
MEC488B No supply No Yes

3} Check the time required for the solenoid valve to switch. It
should be iess than 1 second.

4) If NG, replace solenoid valve.

EC-340



DTC P1148 CLOSED LOOP CONTROL

On Board Diagnosis Logic

On Board Diagnoéis Logic

NCECD307

* The closed loop control has the one trip detection logic. al
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1148 e The closed loop control function does not operate even |« The front heated oxygen'sensor circuit is open MA
0307 when vehicle is driving in the specitied condition. or shorted.
e Front heated oxygen sensocr
e Front heated oxygen sensor heater EM
LC
DTC Confirmation Procedure _
¥ MONITOR Yr NO FAIL D CAUTION: EC
CMPS=RPM(REF) 2000rpm Always drive vehicle at a safe speed.
FR 02 SENSOR 0.7g°C :
VHCLSPEEDSE  75km/n NOTE: o .
B/FUEL SCHDL 2.7msec If “DTC Confirmation Procedure” has been previously conducted, [E

[ RECORD

SEF237VA exceeded, retry the procedure from step 4.

always turn ignition switch “OFF”" and wait at least 5 seconds
before conducting the next test.
TESTING CONDITION:

o Never raise engine speed above 3,200 rpm during the
“DTC Confirmation Procedure”. If the engine speed limitis

o Before performing the following procedure, confirm that
hattery voltage is more than 11V at idle.

With CONSULT

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

2) Select “DATA MONITOR” mode with CONSULT.

3) Hold engine speed at 2,000 rpm and check the following. i
e “FR 02 SENSOR” voltage should go above 0.70V at least Sl

once.
e “FR O2 SENSOR” voltage should go below 0.23V at least _
once. BR
If the result is NG, perform “Diagnosis Procedure”, EC-342.
If the result is OK, perform the following step. ST
4) Let engine idle at least 4 minutes.
5) Maintain the following condition at least 50 consecutive sec-
onds. ES
B/FUEL SCHDL 1.0 msec or more (A/T)
0.9 msec or mora (M/T) a7
CMPS-RPM (REF) 1,800 - 3,200 rpm (A/T)
1,900 - 3,200 rpm (M/T)
Selactor lever Suitable position A 1
VHCL SPEED SE More than 70 km/h (44 MPH)
§G
During this test, P0130 DTC may be displayed on CON-
SULT screen.
6) If DTC is detected, go to “Diagnostic Procedure”, EC-342. EL
) |
EC-341 527
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DTC P1148 CLOSED LOOP CONTROL

Overall Function Check

oMo
ECM CONNECTOR o /(‘é‘\\\_H

46

2t
1:\ ;:5
o s
& S
i SEFg48Y

Overall Function Check orcaes

Use this procedure to check the overail function of the closed loop

control. During this check, a 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 46 (Front heated
oxygen sensor signal) and engine ground.

3} Check the following with engine speed held at 2,000 rpm con-
stant under no load.

e The voltage should go ahove 0.70V at east once.

e The voltage should go below 0.23V at least once.

4) If NG, go to “Diagnostic Procedure”, EC-342.

Diagnostic Procedure s
Refer to “Diagnostic Procedure” for DTC P0133, EC-181.

EC-342



DTC P1320 IGNITION SIGNAL

Component Description

Power transistor Component Description .
?M///D/é:‘ ’% IGNITION COIL & POWER TRANSISTOR (BUILT INTO
I DISTRIBUTOR) N
ﬁ/ The ignition coil is built into distributor. The ignition signal from the
ECM is sent to the power transistor. The power transistor switches 4
on and off the ignition coil primary circuit. As the primary circuit is
turmed on and off, the proper high voltage is induced in the coil

h , secondary circulit. ElM
lgnition coil The distributor is not repairable and must be replaced as an

harnes tor= .
N assembly except distributor cap and rotor head.

JTINT e LG

CONSULT Reference Value in Data Monitor

Mode
NCEC0320
MONITOR ITEM : CONDITION SPECIFICATION
e Engine: After warming up Idle 13 - 15° BTDC HEN
IGN TIMING . Airl conditione,r switch: OFF
» Shift lever: “N”
» No-load 2,000 rpm More than 25° BTDC GL
|
ECM Terminals and Reference Value o T !
I - 7
Specification data are reference values and are measured between each terminal and 43 (ECM ground).
TERMI-
NAL | WIRE ITEM CONDITION DATA {OC Voltage) AT
No. |COLOR |
0.2-06V M
M
- T
[Engine is running] 2.
e Warm-up condition o sV
# |dle speed Teenoreeree
“20 ms Eﬁ?
SEFS88V
1 w/B Ignition signal
Approximately 0.5V 8T
M
A | i
[Engine is running) 2 RS
e Engine speed is 2,000 rpm 0
e SRS BT
SEF997V
A
SG
\
EL
)4 ‘

EC-343 529
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DTC P1320 IGNITION SIGNAL

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE

NAL ITEM

NO. COLOR

CONDITION DATA (DC Voltage}

2 w Ignition check

[Engine is running] 20 L
¢ Warm-up condition : oY
o |dle speed

Approximately 13V

M
40l

20ms:.

SEF998vV

[Engine is running] 0
¢ Engine speed is 2,600 rpm

Approximately 13V
I T
oo L[t R e L

On Board Diagnosis Logic

NCECD322

DTC No.

Mzlfuncticn is detected when ...

Check ttems (Possible Cause)

P1320 e The ignition signal in the primary circuit is not sent to « Hamess or connectors

0201 ECM during engine cranking or running.

(The ignition primary circuit is open or shorted.)
o Power transistor unit,
e Resistor
« Camshalt position sensor
« Camshaft position sensor circuit

CMPS«RPM(REF})

Yr MONITOR ¢ NOFAIL L]

700rpm

RECORD

|

SEF190PM

DTC Confirmation Procedure

NCEC2323

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.

if DTC P1320 (0201) is displayed with P0340 (0101}, per-
form trouble diagnosis for DTC P0340 first. Refer to EC-
260.

(@ With CONSULT

1)
2)
3)

4)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.

Start engine and wait at least 4 seconds. (If engine does not
run, turn ignition switch to “START” at least 5 seconds.)

if 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
347.

With GST

1)
2)

Turn ignition switch “ON”.
Start engine and wait at least 4 seconds. (If engine does not
run, turn ignition switch to “START” at least 5 seconds.)

EC-344



DTC P1320 IGNITION SIGNAL

DTC Confirmation Procedure (Cont'd)

3} Select MODE 3 with GST.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
347.

No Tools

1)  Turn ignition switch “ON”,

2) Start engine and wait at least 4 seconds. (If engine does not
run, turn ignition switch to “START" at least 5 seconds.)

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

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

5) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

347.

EC-345

(LA
EM
LG

[FIE; |
CL
Vg
AT

AX

B}
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DTC P1320 IGNITION SIGNAL
Wiring Diagram

Wiring Diagram

NCEC0324

EC-IGN/SG-01

BATTERY

Refer to EL-POWER.
40A
I : Detectable line for DTC

T —  Non-detectable line for DTC

IGNITICN
SWITCH

E76

532

W/R
I| 8 II
L
é IGNITION
COIL
POWER DISTRIBUTOR
TRANSISTOR T |CONDENSER 1(Fa ). (Fa)
TN
oI i I L
GY/R wWiB B 1
!I 1 GY GY
T L X T é RESISTOR Iml IITI
PARK PLUG F18 JOINT
s : CONNECTOR-1
L._||~——I F19
W l| 1] II 2 ||
- K B
I 1
I |
I N
f__ )
w wB H
|I 2 I| II 1 II B B B B
IGNCK IGN [ ] I I i
eev @ @
4 L
Fi6 Fi5
— e e e — 1 Refer to Jast page (Feldout page).
e @ |GEERED@® GHGE!
W { GY GY | W
nOBOONARARRA 1]2]s]4]sKAel7]s]s]0
T 11 H2[13]14]18]16]17]18 w
| p————
101f1cefros] fro4dios
107fioefiog] [nofi O F26
W HS.
13|114]115] |116§117

EC-346
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DTC P1320 IGNITION SIGNAL

Diagnostic Procedure

Diagnostic Procedure

NCECO325
@l
1 CHECK ENGINE START 4 CHECK GROUND CIRCUIT
Turn ignition switch “OFF”, and restart engine. 1. Turn ignition switch “OFF”. p
s engine running? 2. Disconnect power transistor harness connector. Mzﬁ&
3. Check harness continuity between terminal 5 and engine
Yes or No
ground.
Yes » |[GOTO7. EM
No b |GOTO2 S Cas
TS
2 CHECK POWER SUPPLY QHOEBD
1. Turn ignition switch “OFF”,
2. Disconnect ignition coil harmess connector. @ @ ﬂ
Power transistor
\El\ t% harness connector ez = L ‘
Attery = o //% seFesew | FE |
Continuity should exist.
4. Also check harmness for short fo ground and short to power. |
|
OK or NG CL
CK > GO TO 5. \
NG P | Repair open circuit or short to ground MIT '
Ignition coll or short to power in hamess or con- ‘
harness connector™ nectors.
~
m A\ SEFO10P AT |
3. Tum ignition switch "ON”. 5 CHECK INPUT SIGNAL CIRCUIT
4. Check voltage between terminal 8 and ground with CON-
SULT or tester. 1. Disconnect ECM harness connector. B3T
2. Check harness continuity betwean ECM terminal 1 and |
5 OISCONNECT power transistor terminal 6.
A€ QS SU
g ol
8 [i=3) “ ECM _lol CONNECTOFﬂ mﬁm I
) BR
DISCONNEECT &
M €
- OISCONMECT
o or | G| @ ST
- SEF257W '
Voltage: Battery voltage
SEF259W E}S
OK or NG Continuity should exist,
OK > GO TO 4. 3. Also check harness for short to ground and short to power. |
NG » [GoToa. OK or NG BT |
OK > GO TO 6.
|
3  |DETECT MALFUNCTIONING PART NG P | Repair open circuit or short to ground g |
or short to power in hamess or con-
Check the following. nectors. ‘
¢ Harness connectors E75, M6 |
» Harness connectors M49, F23 S@ ‘
+ Hamess for open or short between ignition coil and ignition 6 CHECK IGNITION COIL, POWER TRANSIS-
switch TOR |
Refer to “Component Inspection”, EC-348. EL |
> Repair harness or connectors. OK or NG
OK p |GOTO7. 1D
NG » Replace malfunctioning component(s). |
EC-347 533 |




DTC P1320 IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

7 CHECK INPUT SIGNAL CIRCUIT 8 CHECK RESISTOR

1. Stop engine. Refer to “Component Inspection” EC-349.

2. Disconnect ignition coil harness connector. OK or NG

3. Strip tape covering resistor. or

4. Disconnect resistor harness connector. | OK > GOTO9.
Resisto NG > Replace resistor.

9 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOS!IS FOR INTERMITTENT
INCIDENT", EC-110. .

AN RE
D)
o

5. Disconnect ECM harness connector.

6. Check hamess continuity between ignition coil terminal 7
and resistor terminal 1, resistor terminal 2 and ECM termi-
nal 2.

> INSPECTION END

SEF315W

= [ _Ecm lo[connecTor]| .g.
K L‘ﬁ 2 EASCONNECT

CISCONNECT

DISCONNECT

@ m@

‘Continuity should exist.
7. Alsa check harness for short to ground and short to power.

SEF260W

OK or NG
OK » GO TO 8.
NG > Repair cpen circuit or short to ground
of short to power in harness or con-
nectors.

Component Inspection

o OISCONNECTY

&) IGNITION COIL

@ 1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

NCECO326

NCECO32850T

Coil tower metal tip
AEC902

534 EC-348




DTC P1320 IGNITION SIGNAL

Component Inspection (Cont'd)

MSCORNECT

w

For checking secondary coil, remove distributor cap.

4. Check resistance between ignition coil harness connector ter-

minal 8 and coil tower metal tip 9 (secondary terminal) on the
distributor head.

Terminal Resistance [at 25°C (77°F)]

7 - 8 (Primary coil) Approximately 0.5 - 1.0Q

8 - secondary terminal on distributor

head (Secondary coil) Approximately 25 k&

If NG, replace distributor.

SEF638T]

SEF316W|

POWER TRANSISTOR
. . NCECO326502
1. Disconnect power transistor harness connector.
2. Check power transistor resistance between terminals 5 and 7.
Terminals Resistance Result
Except 0Q 0K
S5and 7
0% NG

If NG, replace distributor.

RESISTOR NCECO326505

1.
2.

Disconnect resistor harness connector.

Check resistance between terminals 1 and 2.
Resistance: Approximately 2.2 kQ [at 25°C (77°F)]

If NG, replace resistor,

EC-349

@l
1Ay
El
LG
FE |
GL
(VN
A
AX
SU
BR
ST

&S
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Component Description

SEF957N

Component Description —

The crankshaft position sensor (OBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the flywheel or drive
plate. It detects the fluctuation of the engine revolution.

The 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

NCEC0D328

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITION DATA (AC Voltage)
COLOR
NO.
[Engine is running]
50 B Sensors’ ground ¢ Warm-up condition Approximately OV
e ldle speed
3 - 5V (AC range)
M7 T 7 T
. . - 20 --a-
[Engine is running] :
o 10--1-
= Warm-up condition P I o
» |dle speed o
53 W Crankshaft position
sensor (OBD) 6 - 9V (AC range)
M !
20;---
- . 104 --
[Engine is running] ol \.
e Engine speed is 2,000 rpm :
On Board Diagnosis Logic
NCECOIZ29
DTC Ne. Malfunction is detected when ... Check ltems {Possible Cause)
P1336 e A chipping of the flywhee! or drive plate gear tooth (cog) |e Harness or connectors '
0905 is detected by the ECM. e Crankshaft positior sensor {OBD)
¢ Drive plate/Flywheel

EC-350



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

DTC Confirmation Procedure

¥r MONITOR  ¥¢ NOFAIL I:]

CMPS=RPM(REF)

700rpm

RECORD

SEF190PK

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.

(B With CONSULT ‘

1) Turn igniticn switch “ON” and select “DATA MONITOR” mode
with CONSULT.

2) Start engine and run it for at least 4 minutes at idle speed.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
‘353.

& With GST _

1) Start engine and run it for at least 4 minutes at idle speed.

2) Select “MODE 7" with GST.

3) I 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
353.

No Tools

1) Star engine and run it for at least 4 minutes at idle speed.

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

3) Egrform “Diagnostic Test Mode Ii” (Self-diagnostic resulis) with

M.

4) f 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

353,

NCECO330

EC-351

@l

A
EM
LG

FE

|
(I
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AT
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SU
BR

ST

RS
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Wiring Diagram
Wiring Diagram o
EC-CKPS-01
CRANKSHAFT
POSITION
SENSCR (08D}
[L2]] L]
w B
K ———— 1 W : Detectable line for DTC
: t w— - Non-detectable line for GTC
I I A with &/t
| |
| |
| 1
) )
| 1
I I
! I
| |
| |
| |
L f——-- : .
W B Gy GY
I—.—l 5'l—.—l T 'I—I-—S:IJ [ 2] JOINT
w = 5 GCONNECTOR-1
- F19
<1 o — ) .
| L | ]y L]
| | B
| |
| |
| |
| ——— t
<j__ @
B
CI)_
W B B 1
Gl Mool el a5 @
RGG/S GND-A SENS TCM I
oM GND (TRANSMISSION ¢
CONTROL
= MODULE) AL =
A F18
=l
»Te ‘iv‘ﬂ 25|26127]28]|29/30]21[32]33
21 Gz EB nERONNBAEBBAIGD) 43536 [37] 38las40]41 [42 iy
aY G L 43]a4bs]]f fslarles]] Gy
1o1102}10a|  f104]s05]106
1orjoshiog] [roli[nz
1ajrafs| fisfnlns [o1]35]58]a7]

EC-352

TECSH35



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Diagnostic Procedure

Diagnostic Procedure

NCECO332
1 |RETIGHTEN GROUND SCREWS 4  |CHECK GROUND CIRCUIT
1. Turn ignition switch “OFF". 1. Recornect ECM harness connectors.
2. Loosen and retighten engine ground screws. 2. Check harmness continuity between terminal 1 and engine

> GO TG 2.

2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect crankshaft position sensor (OBD) and ECM har-
ness connectors.

-

Crankshaft position
sensor (OBD)}
harness connector

SEF957N
2. Chack continuity between EZCM terminal 53 and terminal 2.

& —
. = |L_ECM JofconnecTory| .
= 53 -

DISCONNECT

DISCONNECT

&
=

SEF228W

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

ground.

=<

[
201

L

= SEF229W

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

OK or NG

OK » GO TO 6.

NG » |[GoTOS.

5 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors F5, E122

e 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 control module)

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

6 CHECK SHIELD CIRCUIT

OK or NG
OK » |GOTOA4
NG p [GOoTOS

3 DETECT MALFUNCTIONING PART

Check the following.

+ Harness connectors F5, E122

» Harness for apen or short between crankshaft position sen-
sor (OBD) and ECM

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

1. Disconnect hamess connectors F5, E122.
2. Check harmess continuity between terminal 3 and engine

ground.

=)

= SEF230W

Continuity should exist
3. Aiso check harness for short to ground and short to power.
4. Then reconnect harness connectors.

OK or NG

OK » [GOTOS.

NG p |(GOTOT.

EC-353

Le

FE

T

AT
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BT
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SG
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Diagnoétic Procedure (Cont'd)

7 DETECT MALFUNCTIONING PART 9 CHECK CRANKSHAFT POSITION SENSOR
Check the following. (OBD)
» Hamess connectors F5, E122 Refer to “Component Inspection”, EC-354.
» Joint connector-1 (Refer to “HARNESS LAYOUT” in EL sec-

tion.) OK or NG
e Harness for open or short between harness connector F5 OK » GO TO 10.

and engine ground "

NG > Replace crankshaft position sensor
(OBD).

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

10 CHECK GEAR TOOTH

nectors.

Visually check for chipping flywheel or drive plate gear tooth
(cog).

8 CHECK IMPROPER INSTALLATION

: OK or NG

Loosen and retighten the fixing bolt of the crankshaft position

sensor {(OBD). Then retest. OK > GOTO 1.
NG » Replace the flywhee!l or drive plate.

Trouble is not P GO TO 9.
fixed. 11 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

» INSPECTION END

Component Inspection

CRANKSHAFT POSITION SENSOR (OBD) O

1. Disconnect crankshaft position sensor (OBD) harness connec-
tor.

2. Loosen the fixing bolt of the sensor.

3. Remove the sensor.

4. Visually check the sensor for chipping.

NCEC0332

SEF9GON

5. Check resistance as shown in the figure.
Resistance: 166 - 204 Q [at 25°C (77°F)]

R
(¢]
S SEF231W

EC-354



DTC P1400 EGRC-SOLENOID VALVE

Component Description

Component Description J—

> The EGRC-solencid valve responds to signals from the ECM.
Vacuum g Tointake | When the ECM sends an ON (ground) signal, the coil in the sole- Gl
signal air duct noid valve is energized. The vacuum signal passes through the

' solenoid valve. The signal then reaches the EGR valve. MA
When the ECM sends an OFF signal, a plunger will then move to ™
cut the vacuum signal from the intake manifold collector to the EGR
valve. En
b
SEF318UD LG
CONSULT Reference Value in Data Monitor
Mode
. . NCEC0a35
Specification data are reference values.
MONITOR {TEM CONDITION SPECIFICATION FE
« Engine: After warming up
« Air conditioner switch: “OFF" Idie OFF AL ‘
EGRC SOLV : ﬁgl_f'tolfdver: “N™ {A/T models} . 5
« M/T models: Lift up drive wheels ?f: engine up from 2,000 to 4,000 | o _
and shift to 1st gear position. pm. M
1 ] |
ECM Terminals and Reference Value -
Specification data are reference values and are measured between each terminal and 43 (ECM ground}). AT \
TERMI- | \vieE
NAL | -5 0R ITEM CONDITION DATA (DC Voltage) AX
NO.
[Engine is running] ‘
« Warm-up condition BATTERY VOLTAGE U
(11 - 14V)
o idle speed
103 |P EGRC-sclenoid valve [Engine is running] BR \
o Warm-up condition
¢ M/T models: Lift up drive wheels and shift to 1st [0 - 0.7V
gear position. &7 ‘
e Rev engine up from 2,000 to 4,000 rpm.
On Board Diagnosis Logic v BS |
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P1400 e The improper voltage signal is sent to ECM through e Harness or connectors BT
1005 EGRC-solenocid valve. (The EGRC-solenoid valve circuit is open or
shorted.}
e EGRC-solenoid valve [FlA&
DTC Confirmation Procedure §C
@ NCECD338
% MONITOR v NoFalL [] NOTE:
COOLAN TEMP/S 30°C If “DTC Confirmation Procedure” has been _previously conducted, EL
always turn ignition switch “OFF” and wait at least 5 seconds
hefore conducting the next test.
(B With CONSULT DX
1) Turn ignition switch “ON".
2} Select “DATA MONITOR"” mode with CONSULT and wait at
least 5 seconds.
RECORD —| 3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
SEFO02PE
358.
EC-355 541




542

DTC P1400 EGRC-SOLENOID VALVE

DTC Confirmation Procedure {Cont'd)

@ With GST

1) Tumn ignition switch “ON” and wait at least 5 seconds.

2) Select “MODE 7" with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
358.

@ 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) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
358.

EC-356



DTC P1400 EGRC-SOLENOID VALVE

Wiring Diagram

Wiring Diagram

NCECOR32

EC-EGRC/V-01 g

IGNITION SWITCH ]
ON or START
X LA
10A (FJl;'éS)E BLOCK | Refer to EL-POWER.
G -
BR |
G
RN : Detectable line for DTG L\J
s - Non-detectable line for DTG
ME2
LI“
BR
FE
|
] o
:
: |
BT
LI AT
é SOLENOID
VALVE
Ei6)
LI%I_I M
FI
sU
LI'"I.FB B
P
ST |
[10s]
EGR RS
ECM
F28
E ‘
Refer to last page (Foidout page). HA
L]
= ATels]4 t]efalal=" _==s|e]7]8
\slel71s/ g [10]11]12]13]14]15]46]:17]18]19]20 Fvgv4 [
SC
101poelioa] Troa10s]r06 - EL
1g7]108}109] [s10]111]112 F‘i’s HS
13{n4]115] [118]117]11s aa]3c]38]37]
i[04

TECS546
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DTC P1400 EGRC-SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NCECO340

1 CHECK POWER SUPPLY 3 CHECK OUTPUT SIGNAL CIRCUIT
1. Turn ignition switch “OFF". 1. Turn ignition switch “OFF”.
2. Disconnect EGRC-solenoid valve harness connector. 2. Disconnect ECM harness connector.
\ 3. Check hamess continuity between ECM terminal 103 and
\ terminal 2.
J
mg [ Ecm [ofconnEcTOR] & [
J / 103 LK
> EGRC-solenoid valve Foaed LT
j’aﬂess conn/ect7 G@ I

SEF317W SEF262W
Continuity should exist.

3. Turn ignition switch “ON".
4. Also check harness for short to ground and short to power.

4. Check voltage between terminal 1 and ground with CON-
SULT or tester. OK or NG

oK » GO TO 5.

?ﬁ@ NG b (GOTOA4.

<]

4 DETECT MALFUNCTIONING PART
Check the following.

' ! & Harness connectors F6, E123

e Harness lor open or short between EGRC-solenoid valve

@ (=)
- SEF261W and ECM
Voltage: Battery voltage
OK or NG P | Repair open circuit or short to ground
OK > GO TG 3. or short fo power in harness or con-
NECLors,
NG > GO TO 2,
2 SETECT M 5 CHECK EGRC-SOLENOID VALVE
ALFUNCTIONING PART
G PAR Refer to “Component Inspection”, EC-359.
Check the following.
e Hamess connectors M&2, F24 OK or NG
e Harness connectors F6, E123 OK - GO TO 6.
e 10A fuse -
e Harness for open or short betwean EGRC-sotencid valve NG P | Replace EGRC-scienoid valve.
and fuse

6 CHECK INTERMITTENT INCIDENT

P | Repair hamess or connectors. Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

> INSPECTION END

EC-358



DTC P1400 EGRC-SOLENOID VALVE

Component Inspection

Component Inspection
EGRC-SOLENOID VALVE

NCECO2471

NCEC0341501 @ﬁ

corcmmy o Bl | Check air passage continuity.

{EGR) FLow @ With CONSULT

====== MONITOR ====x= L » o W 17

== MONTOn === Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST” mode. s

Condition Air passage continuity | Air passage continuity
EGRC SCLENOID VALVE between A and B between A and C
I onOrFEl[ OFF EM)
ON Yes No
SEF193W OFF No ves LG

AEC919

$# Without CONSULT

Condition

Air passage continuity
between A and B

Air passage continuity
between A and C

12V direct current supply
between terminals 1 and
2

Yes

No |

No supply

Nc

Yes

If NG or operation takes more than 1 second, replace solenoid

valve.

EC-359
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DTC P1401 EGR TEMPERATURE SENSOR

Component Description

Sensor element

Tightening nut

Gasket

Connector

Component Description .
The EGR temperature sensor detects temperature changes in the
EGR passageway. When the EGR valve opens, hot exhaust gases
flow, and the temperature in the passageway changes. The EGR
temperature sensor is a thermistor that modifies a voltage signal
sent from the ECM. This medified signal then returns to the ECM
as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases. This sensor is not used to control the
engine system.

It is used only for the on board diagnosis.

SEF599K
<Reference data>
10,000
EGR temperature Voltage” Resistance
°C (°F) v MO
0 (32} 4.81 79-97
1,000 50 (122} 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10
o
f, *: These data are reference values and are measured hetween ECM terminal 62
g 100 {EGR temperature sensor} and ECM terminal 43 (ECM ground).
%5 When EGR system is operating.
& Voltage: 0 - 1.5V

10

i I 1
0 50 160 150

)
200

(32) (122) (212) (302) (392)
Temperatdre °C (°F)
SEF526Q

On Board Diagnosis Logic

NCECO343

DTC No.

Malfunction is detected when ... Check Items {Possible Cause)
P1401 A) An excessively low voliage from the EGR tempera- | @« Harmess or connectors
0305 ture sensor is sent to ECM even when engine cool-] (The EGR temperature sensor circuit is shorted.)
ant temperature is low. ¢ EGH temperature sensor
e Malfunction of EGR function, EGRC-BPT valve
or EGRC-solenoid valve
B) An excessively high voltage frem the EGR tem- e Harness or connectors

perature sensor is sent to ECM even when engine
coolant temperature is high.

(The EGR temperature sensor circuit is open.)
EGR temperature sensor

Malfunction of EGR function, EGRC-BPT valve
or EGRC-solencid valve

EC-360



DTC P1401 EGR TEMPERATURE SENSOR

DTC Confirmation Procedure

CMPS=RPM(REF)
COOLAN TEMP/S

* MONITOR 4 NOFAL [J

700rpm
20°C

SEF335UA

— COMNECT @
[._£cm ol connecron | i}
51

& LE
4 \&
SEFO06P
% MONITOR 4 NOFAL L
CMPS=RPM(REF) 1900rpm
COOLANTEMP/S  85°C
VHCL SPEED SEN  20kmvh
THRYL POS SEN 1.68V
B/FUEL SCHDL 1.0msec
SEF724W

DTC Confirmation Procedure .
Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st trip
DTC cannot be confirmed, perform “PROCEDURE FOR MAL-
FUNCTION B”.

NOTE:

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

PROCEDURE FOR MALFUNCTION A

@ With CONSULT

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

3) Verify that engine coolant temperature is less than 40°C
104°F),
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) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
364,

With GST

1) Turn ignition switch “ON".

2) Select “MODE 1" with GST.

3) Verify that engine coolant temperature is less than 40°C
104°F).
I(f the e)ngine coolant temperature is above the range, cool
the engine down.

4) Start engine and et it idle for at [east 8 seconds.

5) Select “MODE 7” with GST.

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
364.

MNCEC0344301

@ No Tools

1) Turn ignition switch “ON".

2} Verify that voltage between ECM terminal 51 (Engine ccolant
temperature sensor signal) is more than 2.7V.
If the voltage is below the range, cool the engine down.

3) Start engine and let it idle for at least 8 seconds.

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

5) Turn ignition switch “ON" and perform “Diagnostic Test Mode
Nl (Selt-diagnostic results)” with ECM.

6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
364.

PROCEDURE FOR MALFUNCTION B

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

Always perform the test at a temperature above 5°C (41°F).

(® With CONSULT

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

2) Confirm that EGR valve is not lifting.
If the result is NG, perform trouble diagnosis for DTC P1402.
Refer to EC-366.

3) Select “DATA MONITOR” mode with CONSULT.

EC-361

NCECH344562

FE

GL

MT

AT

[
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DTC P1401 EGR TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont'd)

Lift up the
EGR valve
by hand.

SEF360Q)

mich-'@\t-i

[

| _ECM  |o|connecToR]|

62
D

SEF391R

4)

Read “EGR TEMP SEN” at about 1,500 rpm while holding the
EGR vailve in full open position by hand. _
Voltage should decrease to less than 1.0V.

If the result is NG, go to “Diagnostic Procedure”, EC-364.

if the result is OK, go to following step.

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

Turn ignition switch “ON”.

Check the output voltage of “THRTL POS SEN" (at closed
throttle position) and note it.

Start engine.

Maintain the following conditions for at least 5 consecutive
seconds.

CMPS-RPM (REF)

1,800 - 2,800 rpm (A/T)
1,600 - 2,800 pm (M)

COOLAN TEMP/S

Above B0°C (176°F)

VHCL SPEED SE

10 km/h (6 MPH) ar more

B/FUEL SCHDL

2.0 - 3.5 msec (A/T)
1.8 - 3.0 msec (M/T)

THRTL POS SEN

(X+005)~(X+087)V
X = Voltage value measured at step 7

Selector lever

Suitable position

10) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

Overall Function Check ore
Use this procedure to check the overall function of the EGR tem-

364.

0345

perature sensor. During this check, a 1st trip DTC might not be
confirmed.

PROCEDURE FOR MALFUNCTION B

NCECu45501

& Without CONSULT

1)
2)

3)

Start engine and warm it up to normal operating temperature.
Confirm that EGR valve is not lifting. If NG, perform trouble
diagnosis for DTC P1402. Refer to EC-367.

Check voltage between ECM ferminal 62 (EGR temperature
sensor signal) and ground at about 1,500 rpm with EGR valve
lifted up to the full position by hand.

Voltage should decrease to less than 1.0V.

If NG, go to “Diagnostic Procedure”, EC-364.

If OK, perform trouble diagnoses for DTC P0400 and P1400.
Refer to EC-267, 355.

EC-362



DTC P1401 EGR TEMPERATURE SENSOR

Wiring_ Diagram

Wiring Diagram

NCECO3E
EC-EGR/TS-01 Gl
EGR
TEMPERATURE
r@—l SENSOR A
I (|
B
H e EM
LG
B : Dstectable line for DTC
—  Non-detectable line for DTC
B> With AT
FiE
Gl
My
Al
-
O AX
SU
BR
S
R B B
[Fe21l [l [l -
EGRTS GND-A SENS TOM BS
ECM GND (TRANSMISSION
CONTROL
F26 MODULE)
@ & BT
|
=l [HA
- 25]26]27] 28] 26] 30! 31]82]33 N
34[35
Gy 4344 §C
EL |
101]102}10a] [104]105}106! !
107]108l108} [110]rifinz F26 W
W S.
1a|nans| [refiirlie 10

TEC547

EC-363 549



DTC P1401 EGR TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NCECO347
1 CHECK POWER SUPPLY 2 CHECK GROUND CIRCUIT
1. Turn ignition swiich “OFF", 1. Tum ignition switch “OFF”,
2. Disconnect EGR temperature sensor hamess connector. 2. Check harness continuity between terminal 2 and engine
O%T'h?ottle\body ground.
E BISCONNEST (‘- \
18, Eﬁ} "E@J
[ ]
2
EGR temperature @
sensor harness e o
connector = SEF264W
SEF301W Continuity should exist.
3. Tumn ignition switch “ON". 3. Also check harness for short to ground and short to power.
4. Check voltage between terminal 1 and ground with CON-
SULT or tester. OK or NG
OK » GO TO 4,

Ej@ NG » |GoTO3.

3 DETECT MALFUNCTIONING PART
Check the following.

o Hamess for open or short between EGR temperature sensor
I ' and ECM

P S e Hamess for open or short between EGR temperaiure sensor
= SEF263W and TCM (Transmission control module)
Voltage: Approximately 5V
OK or NG B | Repair open circuit or short to ground
oK » |GoTO2 or short to power in hamess or con-
- nector.
NG > Repair harness or connectors.

4 CHECK EGR TEMPERATURE SENSOR
Refer to “Component inspection”, EC-365.

OK or NG
OK > GO TO 5.
NG » Replace EGR temperature sensor.

5 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

> INSPECTION END

550 EC-364



DTC P1401 EGR TEMPERATURE SENSOR

Component Inspection

Component Inspection
) EGR TEMPERATURE SENSOR

Check resistance change and resistance value.
<Reference data>

NCECO348

NCEGO348501 @]H

EGR temperature . Voltage Resistance A
°C (°F) v MO
Q] 0 (32) 4.81 7.9-9.7 =
fa o : 50 (122) 2.82 0.57-0.70
SEFB430Q 100 (212) 0.8 0.08 - 0.10 LG

10,000 If NG, replace EGR temperature sensor.

&

100

Resistance ki

10

sU

0 5I0 TCI)O 15|0 EOE)
(32) (122) (212) (302) (352}

Ternperature °C (°F)
BR

SEF5260Q

Sl

EL

DX

EC-365 551
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DTC P1402 EGR FUNCTION (OPEN)

Description

Description
SYSTEM DESCRIPTION

NCECQ342

NCECO349501

ECM func-

Sensor Input Signal to ECM tion Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature
EGR control | EGRC-solenocid valve

Ignition switch

Start signal

Throttle position senser

Throttle position

Vehicle speed sensor

Vehicle speed

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-solenocid valve.
When the ECM detects any of the following conditions, current
through the solencid valve is cut. This causes the vacuum to be
cut. The EGR valve remains closed.

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature

Mass air flow sensor malfunction

EGR and vacuum

EGRC-BPT
valve

EGRC-solencid valve

Collector Throttle
body

SEF317U

SEF783K

COMPONENT DESCRIPTION

Exhaust Gas Recirculation (EGR) Valve S
The EGR valve controls the amount of exhaust gas routed to the
intake manifoid. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of a
taper valve connected to the vacuum diaphragm in the EGR valve.

NCECO349502

EC-366



DTC P1402 EGR FUNCTION (OPEN)

Description (Cont'd}

To
air

S

intake
duct

EF318UD

EGR temperature
sensor

EGR

temperature

ECM

SEFQ73P

EGRC-solenocid Valve

The EGRC-solenoid valve responds to signals from the ECM
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. The vacuum signal 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 from the intake manifold collector to the EGR
valve,

On Board Diagnosis Logic o

If EGR temperature sensor detects EGR flow under the condition
that does not call for EGR, a high-flow malfunction is diagnosed.

NOTE:

Diagnosis for this DTC will occur when engine coolant temperature
is below 50 to 60°C (122 to 140°F). Therefore, it will be better to
turn ignition switch “ON” {Start engine} at the engine coolant tem-
perature below 30°C (86°F) when starting DTC confirmation pro-
cedure.

DTC No.

Malfunction is detected when ...

Check ltems (Possible Cause)

P1402

0514

EGR.

e EGR flow is detected under conditions that do not call for

¢ EGRC-solencid valve

+« EGR valve leaking or stuck open
e EGR temperature sensor

e EGRC-BPT valve

v NoFaiL []

30°C
4.2v

¥ MONITOR

COOLAN TEMP/S
EGR TEMP SEN

[

RECORD

|

SEF347U

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:

s Always perform at a temperature above ~10°C (14°F).

¢ 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 30°C (14 to 86°F)*
EGR TEMP SEN: Less than 4.8V
If the values are out of the ranges indicated above, park
the vehicle in a cool place and allow the engine tempera-
ture to stabilize. Do not attempt to reduce the engine cool-
ant or EGR temperature with a fan or means other than
ambient air. Domg so may produce an inaccurate diagnos-
tic result.

*: Although CONSULT screen displays “—10 to 40°C (14 to 104°F)"

as a range of engine coolant temperature, ignore it.

NCECOSST

EC-367

@l
REA
EM

LG |

Fe

MT

sU
BR |
ST |
RS
BT |

A
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DTC P1402 EGR FUNCTION (OPEN)

DTC Confirmation Procedure {(Cont'd)

(4]

W =GR SYSTEMP1402 W [ ]
OUT OF CONDITION

__________ MONITOR
CMPS-RPM{REF)
THRTL POS SEN

B/FUEL SCHDL 0.0msec

SEF245VB|

M EGR SYSTEM Pt402l []

MONITOR
CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

987rpm
0.56V
1.1msec

SEF248VA

M EGRSYSTEM P40zl []
COMPLETED

SELF-DIAG RESULTS

SEF897LB

)

I Ecm ﬁcomwecmnll ﬁ
&

SEF348U

With CONSULT :
Turn ignition switch “OFF” and wait at least 5 seconds, then
turn ignition switch “ON”".

Select “EGR SYSTEM P1402” of “EGR SYSTEM” in “DTC
WORK SUPPORT” mode with CONSULT.

Touch “START". Follow instruction of CONSULT.

Start engine and let it idle until “TESTING” on CONSULT
screen is turned to “COMPLETED”. (It will take 60 seconds or
more.

‘i “TE)STING" is not displayed after 5 minutes, turn ignition
“OFF” and cool the engine coolant temperature to the
range of —10 to 30°C (14 to 86°F). Retry from step 1.
Make sure that “OK" is displayed after touching “SELF-DIAG
RESULTS”. If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-370.

&) With GST

1) Tum ignition switch “ON” and select “MODE 1” with GST.

5)

2) Check that engine coolant temperature is within the range of
-10 to 30°C (14 to 86°F).

3) Check that voltage between ECM terminal 62 (EGR tempera-
ture sensor signal) and ground is less than 4.8V.

4) Start engine and let it idle for at least 60 seconds.

5) Stop engine.

6) Perform from step 1 to 4.

7) Select “MODE 3" with GST.

8) If DTC is detected, go to “Diagnostic Procedure”, EC-370.

@ No Tools
1) Turn ignition switch “ON".
2) Check the following voltages.
ECM terminal 51 (Engine coclant temperature sensor
signal} and ground: 3.2 - 4.4V
ECM terminal 62 (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.
6) If DTC is detected, go to “Diagnostic Procedure”, EC-370.
When using GST, “DTC Confirmation Procedure” should be
performed twice as much as when using CONSULT or ECM
(Diagnostic Test Mode Il) because GST cannot display MODE
7 (1st trip DTC) concerning this diagnosis. Therefore, using
CONSULT or ECM (Diagnostic Test Mode Il) is recommended.

EC-368



DTC P1402 EGR FUNCTION (OPEN)
Wiring Diagram

Wiring Diagram

NCEC0352

EC-EGRC1-01 @

IGNITION SWIiTCH i (M2,
ON or STAAT
-
10A E?"BS)E BLOCK | Refer to EL-POWER. B
1
LSl_I—BI_I _ WP  Deicclablz line for DTC {L@
BR memem - Nop-delectable line for DTC =
A with AT
2]
o FE
EGR
TEMPERATURE €L
l——@—' SENSOR
P14
3 | )
R/B B T
1 L ecRe- AT
é SOLENOID
VALVE
R AX
P .
O=C> :
s
.E123
L ) ¥
BR
R/B B B STl
el =1l F=a] Gl
EGR EGRTS GND-A SENS TCM
D TRANSMISSION
ECM GN (CONTHOL RS
F26 MODULE)
GHREYZ
BT
= 7 N - Retfer to last page (Foidout page). ﬂ:r’ A
. GD 1]2[314 ‘ 1{z2]al4 sle|7(8 (M2) L
Gl ? \&lel7]8/ i KRB AR R T B IR IR D F\i“
= BG
as1o]27]2s]eo]s0s1 oz [ae
3413536 37]38]ae a0]a1 [42
4344451-—'—*[464748 EIL
101]102{108] [104}105]106
1o7f108108| [r10f111112 ([
113]114[115| Jualtizfie

TECS537
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DTC P1402 EGR FUNCTION (OPEN)

Diagnostic Procedure

Diagnostic Procedure

NCECD353

1 CHECK VACUUM HOSE

2 CHECK EGRC-SOLENOID VALVE CIRCUIT

Check vacuum hose for clogging, cracks or improper connec-
tion.
Refer to “Vacuum Hose Drawing”, EC-21.

o=
Split

With CONSULT

1. Turn ignition switch “ON".

2. Perform “EGRC SOL/V CIRCUIT" in "FUNCTION TEST"
mode with CONSULT.

BeGRe soLyv CIrCUTE
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

next JLNO ][ YES |

MEF9570

Clogging
—_
D)R Improper connection
SEF108L
OK or NG

OK (With > GO TO 2.

CONSULT)

OK (Without » GO TO 3.

CONSULT)

NG > Repair or replace vacuum hose.

(B) with CONSULT

1. Tum ignition switch “ON".

2. Turn EGRC-solenoid valve “ON" and "OFF" in "ACTIVE
TEST” mode with CONSULT and check operating sound.

WacTiveTesTE [

EGRC SOV ON
(EGR) FLOW

zzzzzzzzz=z MONITOR zz=zzzzzz=:
CMPS«RFM (REF) 732rpm

B [ ON/CFF [ OFF |

SEF318U
Clicking noise should be heard.
OK or NG
OK > GO TO 4.
NG > Repalr or replace EGRC-solenocid
valve or repair circuit.
EC-370



DTC P1402 EGR FUNCTION (OPEN)

Diagnostic Procedure (Cont'd)

3 CHECK EGRC-SOLENOID VALVE CIRCUIT 5 CHECK EGR VALVE
@ Without CONSULT Refer te "Component inspection”, EC-371. Gl
1. Turn Ignition switch “OFF™.
2. Disconnect ECM harness connector. OK or NG
3. Turn ignition switch "ON”. OK p |GOTOE. ME
4. Connect a suitable jumper wire between ECM terminal 103 A
and engine ground. NG > Replace EGR valve.
— m DISCONHECT : =
\L_Ecu__jo]connecor] EED] 6 |CHECK EGRC-BPT VALVE M
103
Refer to “Component Inspection”, EC-371.
@i@) Suitable jumper QK or NG L©
e oK » |GoTOT.
@ NG > Replace EGRC-BFT valve.
- SFF2ESW 7  |CHECK EGR TEMPERATURE SENSOR
5. Check operating sound of the solenoid valve when discon- FE
necting the jumper wirg. Refer to “Component Inspection” on EC-365.
Clicking noise should be heard.
OK or NG @L
OK or NG oK » |coTos.
OK .
> |GOTO4 NG p |Replace EGR temperature sensar,
NG > Repair or replace EGRC-solencid MT
valve or repair circuit.
8 CHECK INTERMITTENT INCIDENT A
4 CHECK E _ Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
CK EGRC-SOLENOID VALVE INCIDENT", EC-119.
Refer to “Companent Inspection”, EC-359.
OK or NG Ak
» INSPECTION END
oK p [(GOTOS,
- &U
NG P | Replace EGRC-solenoid valve, &
ER
Component Inspection &7
EGR valve NCEC0354
: EGR VALVE
. NCECO354501
¢ Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift. RS
e Check for sticking.
If NG, repair or replace EGR valve. BT
HIA
MEF137D,
EGRC-BPT VALVE SG

NCEC0354504

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the cther port and check for leakage while apply- 2L
ing a pressure above 0.981 kPa (100 mmH,0, 3.94 inH,O) °
from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve. 1B

f Apply pressure

SEF083P|

EC-371 557 |



DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

On Board Diagnosis Logic

On Board Diagnosis Logic

NCECQ355

NOTE:
If DTC P1440 is displayed with P1448, perform trouble diagnosis for DTC P1448 first. Refer to EC-397.

This diagnosis detects leaks in the EVAP purge line using 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 control valve.
The EVAP control system pressure sensor can now monitor the pressure inside the fuel tank.

If pressure increases, the ECM will check for leaks in the line between the vacuum cut valve and EVAP can-

ister purge control valve,

EVAP canister One-way

EVAP control system pressure sensor. purge control  valve m
solenoid valve

Vacuum cut valve bypass valv EVAP
service
port

‘ ®\ | [ EvaP canister
urge control valve

cut valve ]canister

EVAF canister

EVAP canister
vent control \(%Q purge volume
control valve SEFB03U

valve

DTC No. Malfunction is detected when ... Check ltems (Possible Cause)

Incorrect fuel tank vacuumn relief valve

tncorract 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 contrel 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.

Bfocked or bent rubber tube to EVAP control

system pressure sensor

Loose or disconnected rubber tube

EVAP canister vent control valve and the circuit

EVAP canister purge control valve

EVAP canister purge volume control valve

EVAP canister purge control solenoid valve

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARO switch solenoid valve

Blocked or bent rubber tube to MAP/BARO

swilch solenoid valve

e O-ring of EVAP canister vent control valve is
missing or damaged.

e Water separator

e EVAP canister is saturated with water.

P1440 e EVAP control system has a leak.
0213 e EVAP control system does not operate properly.

CAUTION:
¢ Use only a genuine NISSAN fuel filler cap as a replacement. if an incorrect fuel filler cap is used,

the MIL may come on.
¢ N the fuel filler cap is not tightened properly, the MIL may come on.
e Use only a genuine NISSAN rubber tube as a replacement.

558
EC-372



DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

DTC Confirmation Procedure

[z] Under the vehicle view

Clamp portion

%/

EVAPEé_n‘sTr
|eﬁ

Adapter for service port

SEF318WA

EVAP
service
port

Pressure pump SEF4B2UF

W EVAP SML LEAK P1440l []

1)PEAFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2)STOP ENGINE AND TURN
IGN SW ON.

3)CLAMP EVAP HOSE
TIGHTLY, SEE SERVICE
MANUAL FOR LOGATION.

4)TOUCH START.

[ EXIT ||

START |

SEF422WA

6] @ Evap smi Leax Prasol ]

dokokok ok QK k% kk k%

[ END

| PRINT |

SEF2950C

DTC Confirmation Procedure

NOTE: @l
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. A
e If DTC P1440 is displayed with P1448, perform trouble
diagnosis for DTC P1448 first. Refer to EC-397.
(B With CONSULT [ER
CAUTION:
e Never use compressed air or high pressure pump. e

Otherwise, EVAP system may be damaged.

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

e Do not start engine.

NOTE:

e Always remove EVAP service port adapter from EVAP service [E
port after applying air up to 0.69 to 1.38 kPa (5.14 to 10.34
mmHg, 0.202 to 0.407 inHg).

e During the test, clamp the EVAP hose tightly as shown at left. GL

1) Turn ignition switch “OFF”.

2} Clamp the EVAP hose as shown at left. MT

3) Install EVAP service port adapter and pressure pump to EVAP
service port securely.

4) Tum ignition switch “ON”. AT

5) Select “EVAP SML LEAK P1440” of “EVAPORATIVE SYS-
TEM” in “DTC WORK SUPPORT” mode with CONSULT.

Follow the instruction displayed. AKX

6) Make sure that “OK” is displayed.

If “NG” is displayed, refer to “Diagnostic Procedure”, EC-374. S

& With GST

NOTE:

Be sure to read the explanation of “Driving pattern” on EC-48 BR

before driving vehicle.

1) Stant engine. 8T

2) Drive vehicle according to “Driving pattern”, EC-48. >

3} Stop vehicle.

4) Select “MODE 1” with GST. 25

e If SRT of EVAP system is not set yet, go to the following step.

e If SRT of EVAP system is set, the result will be OK. a7

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

6) Start engine.
It is not necessary to cool engine down before driving. HIA,

7) Drive vehicle again according to the “Driving pattern”, EC-48.
8) Stop vehicle.

9) Select “MODE 3” with GST. SG
e If P1447 is displayed on the screen, go to “Diagnostic
Procedure”, EC-393. L.
e If P0440 is displayed on the screen, go to “Diagnostic
Procedure”, EC-286.
e If P1440 is displayed on the screen, go to trouble diagnosis for [DiX
DTC P1440, EC-374.
e If P0440, P1440 and P1447 are not displayed on the screen,
go to the following step.
10) Select “MODE 1" with GST.
559
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

DTC Cenfirmation Procedure (Cont'd}

If SRT of EVAP system is set, the result will be OK.

L J

e [f SRT of EVAP system is not set, go to step 5.

@y No Tools

NOTE:

e Be sure to read the explanation of “Driving pattern” on
EC-48 before driving vehicle.

e It is better that the fuel level is low.

1) Start engine.

2) Drive vehicle according to “Driving pattern”, EC-48.

3} Stop vehicle.

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

5) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM.

6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

Diagnostic Procedure

374.

NCECO3s7

1

CHECK FUEL FILLER CAP DESIGN

3 CHECK FUEL FILLER CAP FUNCTION

t. Turn ignition switch “OFF".

Check for air releasing sound while opening the fuel filler cap.

OK
NG

OK or NG
3 GO TO 5.
3 GO TO 4,

4

CHECK FUEL TANK VACUUM RELIEF

2 CHECK FUEL FILLER CAP INSTALLATION

Check that the cap is tightened properly rotating the cap clock-
wise.

OK or NG
GO TO 3.

oK >

NG > e Opan fuel filler cap, then clean cap
and fuel filter neck threads using air
blower.

e Retighten until ratcheting sound is

heard.

EC-374

Refer to “Evaporative Emission System”, EC-27.
SEF915L) OK or NG
2. Check for genuine NISSAN fuel filler cap design.
OK p [GOTOS.
OK or NG
NG Replace fuel filler cap with a genuine
OK > GO TO 2, > oms. i °
NG > Replace with genuine NISSAN fuel
filler cap.




DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont’d)

5 INSTALL PRESSURE PUMP 6 CHECK FOR EVAP LEAK
1. Install the EVAP service port adapter and the pressure @ With CONSULT @l
pump securely to EVAP service port. 1. Turn ignition switch “ON”.
2. Select “EVAP SYSTEM CLOSE" of “WORK SUPPORT"

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

NEVER USE COMPRESSED LG
AIR OR HIGH PRESSURE
PUMP!

DO NOT START ENGINE.
TOUCH START.

cancel || START |

SEFB58U FE |
3. Touch “START" and apply pressure into the EVAP line until '
the pressure indicator reaches the middle of bar graph.
NOTE:
o Never use compressed air or a high pressure pump. cL
o Do not exceed 4,12 kPa (0.042 kg/cm?, 0.6 psi} of
pressure in the system. |

service MY
part l EVAP SYSTEM CLOSE Il D
APPLY PRESSURE TO
Pressure pump SERVICE PORT TO RANGE AT
SEF462UE BELOW. |
NOTE: DO NOT EXCEED 0.6psi.
« Improper installation of service port may cause leak- . AX
0.2 0.4
Models with > GO TO 6. §U
CONSULT I END I |
Models with- p |GOTO 7. SEF917U
out CONSULT 4. Using EVAP leak detector, locate the leak portion. For the B=

leak detector, refer to instruction manual for more details.
Refer to "EVAPORATIVE EMISSION LINE DRAWING", EC- |

31. ST

Leak detector

RS |
BT

E%HA‘

seFzoou | §G +

OK or NG
CK > GO TO 8. EL
NG > Repair or replace. |
(D)4
561
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd)

7 CHECK FOR EVAP LEAK

® Without CONSULT

1. Tum 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.)

Under the vehicle view

EVAP canister vent
control valve harness Battery
EVAP canister connector SEF304W
3. Apply 12 volts DC to vacuum cut valve bypass valve. The
valve will open. {Continue to apply 12 volts until the end of
test.)

Under the veimlfg ‘):i?{w ' @T@

tVacuum cut valve
bypass valve harness DBattery

EVAP canister connector SEF305W

4. Pressurize the EVAP line using pressure pump with 1.3 to
2.7 kPa (10 to 20 mmHg, 0.39 to 0.79 inHg).
NOTE:
¢ Never use compressed air or a high pressure pump.
» Do not exceed 4.12 kPa {0.042 kg/cm?, 0.6 psi) of

pressure in the system.

5. Using EVAP leak detector, locate the leak. For the leak
detector, refer fo instruction manual for more details. Refer
to "EVAPORATIVE EMISSION LINE DRAWING”, EC-31.

Leak detector

8 CHECK EVAP CANISTER PURGE VOLUME
CONTROL VALVE

Refar to “Component Inspection”, EC-295.

AN NNCUN ARSI
EVAF canister purge volume ./~
control valve harness connector

. P
Intake manifold collector
r TR e SEF306W
OK or NG
OK > GO TO 9.

Replace EVAP canister purge volume
control valve.

9 CHECK EVAP CANISTER PURGE CON-
TROL VALVE

Refer to “Component Inspection”, EC-427.

T

BN /
EVAP

canister-¢

purge .
controk

valve

SEF307W
OK or NG
OK » GO TO 10.
NG [ 2 Replace EVAP canister purge control
valve.

10 |CHECK WATER SEPARATOR

Refer 1o “Compenent Inspection’, EC-389.

OK or NG
OK » GO TO 1.
NG B Replace water separator.

11 CHECK EVAP CANISTER VENT CONTROL
VALVE, O-RING AND CIRCUIT

SEF200U
OK or NG
oK p [(GOTOSB.
NG » Repair or replace.

Refer to “DTC Confirmation Procedure”, EC-297.

OK or NG
oK p  (GOTO 12
NG [ Repair or replace EVAP canister vent

control valve and O-ring or harness/
connectors.

EC-376




DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd)

12 CHECK IF EVAP CANISTER SATURATED
WITH WATER

15 |CHECK EVAP CANISTER PURGE CON-
TROL. SOLENOID VALVE

1. Remove EVAP canister with EVAP canister vent control
valve attached.
2, Check if water will drain from the EVAP canister.

EVAP canister

Water EVAP canister
¢ vent control valve

SEF596U
Yes or No
Yes > GO TO 13,
No (With > GO TO 15,
CONSULT)
No (Without » GO TO 18.
CONSULT)

13 |CHECK EVAP CANISTER

Weigh the EVAP canister with EVAP canister vent control valve
attached.
The weight should be less than 1.8 kg (4.0 Ib).

OK or NG
OK (With » |GOTO 15
CONSULT)
OK (Withoul  p» |GO TO 16.
CONSULT)
NG P |GOTO 14,

14 DETECT MALFUNCTIONING PART

Check the following.

1. Visually check the EVAP canister for damage.

2. Check hose connection between EVAP canister and water
separator for clogging and poor connection.

3. Check water separator.
Refer to "Component Inspection”, EC-389.

> Repair hose or replace EVAP canister
or water separator.

{B) With CONSULT
1. Disconnect vacuum hose from EVAFP canister purge control
valve and install vacuum gauge.

\ M
N

reservair

SEF307wW

3-way connector
EVAP canister
purge control

\\ . valve

Vacuum hose
(originally connected
to the EVAP canister

purge control vaive) SEF622U

. Start engine and lat it idle.

. Perform "PURG CONT S/V" in “ACTIVE TEST" mode.
Hev engine up {o 2,000 rpm.

Select “ON” and “OFF” on CONSULT screen to turn on
“PURG CONTAN SV,

;oW

mAacTveTesTH [

PURG CONT &/V ON
{PURG CONT VAC) VC ON
zz===z===x MONITOR =z=zz=zz=x=-
CMPSsRPM(REF) 2000rpm
CLSD THL/P SW OFF
PURG CONT SV ON

B ON/OFF][ OFF |

ON: Vacuum should exist.
OFF: Vacuum should not exist.

SEF738W

OK or NG
OK > GO TO 18.
NG > GO TO 17.

EC-377

FE

CL

MT

AX

S

BR

ST
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L TC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd)

16 [CHECK EVAP CANISTER PURGE CON-
TROL SOLENOID VALVE

18

CHECK ABSOLUTE PRESSURE SENSOR

$ Without CONSULT
1. Start engine and warm it up to normal operating tempera-
tura.
. Stop engine.
. Lift up drive wheels,
4. Disconnect vacuum hose from EVAP canister purge volume
control valve and install vacuum gauge.

Wy ho

canister €

purge .
conirob

valve

SEF307W

3-way connector
EVAP canister

\ purge control
valve

Vacuum hese
{originally connected
to the EVAP canister

urge control vai
purge ve) SEF622U

Lsil

. Start engine and let it idle for at least 60 seconds.
. Shift selector lever to 1st gear position (M/T models).
7. Check vacuum hose for vacuum when revving engine up to
2,000 rpm.
While operating solenoid valve, vacuum should exist,
8. Release the accelerator pedal and let idle.
Vacuum should not exist.

o

Refer to “Component Inspection”, EC-133.
NN N

NN AN

roas”

SEF294W
OK or NG
OK > GO TO 19.
NG > Repiace absolute pressure sensor.
19 CHECK MAP/BAROC SWITCH SOLENOID

VALVE

Refer 1o “Component inspection”, EC-336.

OK or NG
OK » GO TO 18.
NG > GO TO 17.

CK or NG
OK p |GOTO 20
NG » Replace MAP/BARO switch solenoid
valve,
20 CHECK TANK FUEL TEMPERATURE SEN-

SOR

17 |DETECT MALFUNCTIONING PART

Check the following.

e EVAP canister purge control solenoid valve
Refer to “Component Inspection”, EC-419.

« Vacuum hoses for clegging or disconnection.
Refer to “Vacuumn Hose Drawing”, EC-21.

> Repair hoses or replace EVAP canister
purge control solenoid valve.

Refer 1o “Component Inspection”, EC-244,

¥
Fugl pump
harness connector

Fuel tank gauge unit

harness connector \

SEF299W
OK or NG
OK » GO TO 21.
NG > Replace tank fuel temperature sensor.

EC-378




DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd)

21 CHECK EVAP PURGE LINE

Check EVAP purge line {pipe, rubber tube, fuel tank and EVAP @l
canister) for cracks or improper connection.
Refer to “Evaporative Emission System”, EC-31.

OK or NG MIA
OK » GO TO 22
NG > Repair or reconnect the hose. EM
22 CLEAN EVAP PURGE LINE L@

Clean EVAP purge line {pipe and rubber tube) using air blower.

p |[GOTO 23

23 |CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110. L

» |INSPECTION END
MT

AT

SU

ST

RS

A
S @
EL

EDX

565
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME

CONTROL VALVE

Description _
Description
NCECO359
SYSTEM DESCRIPTION I
Sensor Input Signal to ECM ECI‘:;IOf:nc- Actuator
Camshafit position sensor Engine spesd
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature
Battery Battery voltage
Ignition switch Start signal
EVAP f EVAP canister purge volume

Closed throttle position switch Closed throttle position 53:3% ow control valve

Throttle position sensor

Throttle position

Front heated oxygen sensor

Density of oxygen in exhaust gas
(Mixture ratio feedback signal)

Tank fuel temperature sensor

Fuel temperature in fuel tank

Vehicle speed sensor

Vehicle speed

SEF249P

This system controls flow rate of fuel vapor from the EVAP canis-
ter. The opening of the vapor by-pass passage in the EVAP canis-
ter purge volume control valve changes to control the flow rate. A
built-in step motor moves the valve in steps corresponding fo the
ECM output pulses. The opening of the valve varies for optimum
engine control. The optimum value stored in the ECM is determined
by considering various engine conditions. When the engine is
operating, the flow rate of fuel vapor from the EVAP canister is
regulated as the air flow changes.

COMPONENT DESCRIPTION R
The EVAP canister purge volume control valve uses a step motor
to control the flow rate of fuel vapor from the EVAP canister. This
motor has four winding phases. It operates according to the output
pulse signal of the ECM. Two windings are turned ON and OFF in
sequence. Each time an ON pulse is issued, the valve opens or
closes, changing the flow rate. When no change in the flow rate is
needed, the ECM does not issue the pulse signal. A certain volt-
age signal is issued so that the valve remains at that particular
opening.

CONSULT Reference Value in Data Monitor
Mode

NCECG360

MONITOR ITEM

CONDITION SPECIFICATION

PURG VOL C/V

e Engine: After warming up
e No-load

o Lift up drive wheels and shift to

1st gear position.

tdie 0 step

More than 60 seconds after start-
ing engine

AT moedels: 2,000 rpm

M/T models:; 2,000 rpm and more
than 16 km/h (10 MPH}

More than 1 step

EC-380



DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL VALVE

ECM Terminals and Reference Value

ECM Terminals and Reference Value

NCECOIET
Specification data are reference values and are measured between each terminal and 43 (ECM ground). al
TERMI- WIRE )
NAL | coLon ITEM CONDITION DATA (DC Voltage)
NO. MA
5 L . ) [Engine is running]
EVAP canister purge vol o Warm-up condition 0-08Y m
6 ume control valve o Idie speed EM
6 (Y EVAP canister purge vol- | [Engine is running] BATTERY VOLTAGE
J P ume control vave o Idle speed (11 - 14V) LG
On Board Diagnosis Logic
NCECo362
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P1444 s The canister purge flow is detected during the specified | e EVAP control system pressure sensor and circuit FE
0214 driving conditions, even when EVAP canister purge vol- | e EVAP canister purge volume control valve (The
ume control valve is completely closed. valve is stuck open.)
s EVAP canister purge control valve GL
e EVAP canister ‘
e Hoses
{Hoses are connected incorrectly or clogged.) M
e EVAP canister vent control valve

B PURG CNV&SV P1493 I []

THIS SUPPORT FUNCTION
IS FOR

DTC P1483.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

[ EXIT || smrT |
SEFG10UA)

W PURG CNV&SV P1ag3ll []

sxxxx OK waxxx

M SELF-DIAG RESULTSH

* % % % NO FAILURE »* % % x

END || PRINT

SEFG11UA

Ar
|
AX
sU
|
BR
|
. . \
DTC Confirmation Procedure &
NCEGO363 \SLF
CAUTION: : I
Always drive vehicle at a safe speed. }
NOTE: RS
If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds &7 ‘

before conducting the next test.

TESTING CONDITION:
Always perform at a temperature above 5°C (41°F). DA ‘
@B With CONSULT

1)
2)
3)
4)

Start engine and warm it up to normal operating temperature. T
Turn ignition switch “OFF” and wait at least 5 seconds. 86
Turn ignition switch “ON”.

Select “PURG CN/V & S/V P1493" of “EVAPORATIVE SYS- ‘
TEM” in “DTC WORK SUPPORT” mode with CONSULT. EL |
Touch “START".

Start engine and let it idle for at least 90 seconds. DY |

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.)

EC-381
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME

DTC Confirmation Procedure (Cont'd)}

CONTROL VALVE

VEHICLE SPD .......ccccooeeee.e. OMPH
IGN ADVANCE ............cconviees 8.0°
CALCLOAD ......ccvvccrriiene 28.2%
MAP .. rees .. 36KPaA
MAF e 5.20gm/s
THROTTLE POS ..........c.co.. 0.0%
INTAKE AIR ..o 27
FUEL SYS #1 ... OLDRIVE
FUEL SYS #2 ... UNUSED
SHORT FT #1 .. .
LONG FT #1 ... 0
025B1 81 .,

Q2FTB1 81 ...

028B18S2.......

SEF519R beginning.

4)
5)
6)

K B PURG VOL OGNV P1444 8 L—J Selector lever Suitable position
THIS SUPPORT FUNCTION Vehicle speed 36 - 120 km/h (22 - 75 MPH)
IS FOR
DTC P1447. CMPS-RPM (REF) 1,000 rpm or meore
SEE THE SERVICE MANUAL
ABOUT THE OPERATING B/FUEL SCHDL 1-4.5 msec
CONDITION FOR THIS ] , ]
DIAGNOSIS. 8} Stop vehicle with engine running.
9} Select “PURG VOL CN/V P1444” of “EVAPORATIVE SYS-
I X1 “ START | TEM” in “DTC WORK SUPPORT” mode with CONSULT.
sersizual  10) Touch “START.
If “COMPLETED?” is displayed, go to step 12.
iE 11) When the following conditions are met, “TESTING” will be dis-
W PURG voL CNv P1444 B[] played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING” changes to “COMPLETED". (It will
take at least 20 seconds.)
zz==z===z= MONITOR zzzzzzzzee
CMPS+RPM(REF) 1687rpm Selector lever Suitable positicn
THRTL POS SEN 0.74V
B/FUEL SCHOL 2 5msec Vehicle speed 36 - 120 km/h (22 - 75 MPH)
CMPS-BRPM {REF} 1,000 rpm or more
B/FUEL SCHDL 1- 4.5 msec
SEF853UB;
NOTE:
11 If “TESTING” is not displayed after 5 minutes, retry from ste
il BPURG VOL CNV P1444Hll [] 3. play Yy P
COMPLETED 12) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. K “NG” is displayed, refer to “Diagnostic
Procedure”, EC-384.
| SELF-DIAG RESULTS
SEF9020C
ENGINE SPD 825RPM @ With GST
NOTE:

It is better that the fuel level is low.
1) Start engine and warm it up to normal operating temperature.
Select “MODE 1” with GST.
Check engine coolant femperature.

Engine coolant temperature: 40 - 100°C (104 - 212°F)
Be sure that engine coclant temperature does not exceed

100°C {212°F). If it becomes higher than 100°C (212°F), cool
down the engine and perform the procedure again from the

Turn ignition switch “OFF” and wait at least 5 seconds.
Restart engine and let it idle for at least 100 seconds.
Maintain the following conditions for at least 80 seconds.

Gear position

Suitable gear position

Vehicle speed

36 - 120 km/h (22 - 756 MPH)

Engine speed

1,000 rpm or more

Engine coolant temperature

40 - 100°C (104 - 212°F)

EC-382



DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL VALVE

DTC Confirmalion FProcedure (Cont'd)}

NOTE:
e Hold the accelerator pedal as steady as possible during
driving in step 6. Gl

¢ If the driving conditions are not satisfied in step 6, restart
the procedure.

7) Select “MODE 7" with GST, BHA
8) W 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
384. EM
LG
comect ® Without CONSULT
I @ o
It is better that the fuel level is low.
Eov [l CONNECTOR]| 1) Start engine and warm it up to normal operating temperature.
o 2) Check voltage between ECM terminal 51 (Engine coolanttem- FE
perature sensor signal) and ground |
Voltage: 0.8 - 1.5V '
Perform the following procedure before the voltage drops @L
& e-j ! below 0.8V. If the voltage drops below 0.8V, cool down the |
= engine and perform the procedure again from the beginning. MT
SEF4E7R0 3)  Turn ignition switch “OFF” and wait at least 5 seconds.

4) Restart engine and let it idle for at least 100 seconds.

5} Maintain the following conditions for at least BO seconds. AT
Gear position Suitable gear position
Vehicle speed 36 - 120 km/h (22 - 75 MPH) AX
Engine speed 1,000 rpm or more |
Voltage between ECM terminal [ 0.8 - 1.5V sU ‘
51 and ground \
5,
NOTE: BR |
e Hold the accelerator pedal as steady as possible during |
driving in step 5. §T

e If the driving conditions are not satisfied in step 5, restart |
the procedure. |
6) Turn ignition switch “OFF”, wait at least 5 seconds, and then RS

turn “ON".
7) Perform “Diagnostic Test Mode H (Self-diagnostic results)” with
ECM. BT
8) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- i
384.
A |
SC |
|
EL
|
[[o
|
|
569 -
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL VALVE

Diagnostic Procedure

Diagnostic Procedure

=NCECO364

1 CHECK EVAP CANISTER PURGE VOLUME
CONTROL VALVE

Refer to “Compoenent Inspection”, EC-385.

LN NN AR
EVAP canister purge volume ;»°
contrgl valve harness connector

nifold collectar
R T A B |

SEF306W

5 CHECK EVAP CANISTER VENT CONTROL
VALVE
Refer to “Component inspection”, EC-389.
OK or NG
QK > GO TO 6.
NG > Replace EVAP canister vent control
valve,
6 CHECK RUBBER TUBE FOR CLOGGING

Check obstructed water separator, improper connection of
hose and rubber tube to FVAP canister vent control valve and
clean the rubber tube using air blower.

For water separator, refer to “Component Inspection”, EC-389.

OK or NG
OK > GO TO 2.
NG » Replace EVAP canister purge volume
control valve. :

2 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR HOSE

OK or NG
OK p» |GOTOT7.
NG > Clean, repair or replace rubber tube
andfor watgr separator.
7 CHECK IF EVAP CANISTER IS SATURATED

WITH WATER

Check disconnection or improper connection of hose con-
nected to EVAP control system pressure sensor.

CK or NG
OK > GO TO 3.
NG > Install hose properly or replace it.

3 CHECK HARNESS CONNECTOR

1. Disconnect EVAP control system pressure sensor harmess
connector.

2. Check hamess connector for water.
Water should not exist.

1. Remove EVAP canister with EVAP canister vent control

valve aftached.

2. Check if water will drain from the EVAP canister.

EVAP canister

EVAP canister

Water ‘
\‘ vent control valve

SURE SENSOR AND CIRCUIT

OK or NG
SEF595U
OK > GO TO 4.
Yes or No
NG »> Replace EVAP control system pressure
SEensor. Yes | GO TO 8.
No > GO TO 10.
4 CHECK EVAP CONTROL SYSTEM PRES-

Refer to "DTC confirmation Procedure”, EC-303.

8 CHECK EVAP CANISTER

OK or NG
OK | 3 GO TO 5.
NG > Replace EVAP comtrol system pressure

sensor and repair or replace hamess
and connector,

Weigh the EVAP canister with EVAP canister vent control valve
attached.
The weight should bhe less than 1.8 kg (4.0 Ib).

OK or NG
OK > GO TO 10.
NG > GO TO Q.

EC-384




DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL VALVE

Diagnostic Procedure (Cont'd)

9 DETECT MALFUNCTIONING PART 10 |CHECK INTERMITTENT INCIDENT
Check the following. Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT @l
1. Visually check the EVAP canister for darnage. INCIDENT", EC-110.
2. Check hose connection between EVA# canister and water Refer to “Wiring Diagram”, EC-293 for the circuit.
separalor for clogging and poor connection. MA,
> INSPECTION END
P | Repair hose or replace EVAP canister, : e
'V

Component Inspection o
EVAP CANISTER PURGE VOLUME CONTROL VALVE
(B) With CONSULT

S_ EEDJ @ 1) Disconnect EVAP canister purge volume control valve harness =E
connector. -
1] 2/ 3ot 2) Check resistance between the following terminals.
| ~4[5[6/ terminal 2 and terminals 1, 3 CL
terminal 5 and terminals 4, 6
Resistance: 35 - 430 [At 20°C (68°F)]
@ 3) Reconnect EVAP canister purge volume control valve harness [T
/ connector.
4) Remove EVAP canister purge volume control valve from intake
manifold collector and disconnect hoses from the valve. AT
sy (Plug the purge hoses. The EVAP canister purge volume con-
A2 15 EE} trof vaive harness connector should remain connected.)
1-2LP 5) Turn ignition switch “ON”. AX
L 6) Perform “PURG VOL CONT/V” in “ACTIVE TEST” mode with
CONSULT. Check that EVAP canister purge volume control sU
valve shaft moves smoothly forward and backward according
@ to the valve opening.
If NG, replace the EVAP canister purge volume control vaive. gg

serzsow| () Without CONSULT

1) Disconnect EVAP canister purge volume control valve haress

macTvetesTm [ connector. o
2} Check resistance between the following terminals.
PURG VOL CONT/V  20Step terminal 2 and terminals 1, 3 S
===z==z=== MONITOR zzzz==zzz: terminal 5 and terminals 4, 6
gg”g?m’#‘%ﬂ ngﬁm Resistance: 35 - 430 [At 20°C (68°F)] a
A/F ALPHA 100% 3) Reconnect EVAP canister purge volume control vaive hamess gT !
THRTL POS SEN 0.48Y connector. ;
4) Remove EVAP canister purge volume control valve from intake
[Qult UP ” DWN—HQd manifold collector and disconnect hoses from the valve. A

SEFEO7R (Plug the purge hoses. The EVAP canister purge volume con- T

trol valve harness connector shouid remain connected.)

5) Turn ignition switch “ON" and “"OFF”. Check that EVAP canis- SC
ter purge volume control vaive shaft moves smoothly forward
and backward according to the ignition switch position.
If NG, replace the EVAP canister purge volume control valve. L

@ SEF474T
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Component Description

VALVE (CLOSE)

Valve

L

To water t Coil
separatar

O-ring Canister side  Plunger

Terminal

Spring

SEFQ22W

Specification data are reference values,

Component Description

NCECO366
The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.
This solenoid {the EVAP canister vent control valve) responds to
signals from the ECM.
When the ECM sends an ON signal, the coil in the solenoid valve
is energized.
A plunger will then move to seal the canister vent. The ability to seal
the vent is necessary for the on board diagnosis of other evapora-
tive emission control system components.
This solenoid valve is used only for diagnosis, and usually remains
opened.
When the vent is closed, under normal purge conditions, the
evaporative emission control systern is depressurized and allows
“EVAP Control System (Small Leak)” diaghosis.

CONSULT Reference Value in Data Monitor
Mode

NCECO367

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V

o Ignition switch: ON

OFF

ECM Terminals and Reference Value

NCECo389

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE

NAL ITEM CONDITION DATA (DC Voltage)

COLOR
NO.
EVAP canister vent control - \ R BATTERY VOLTAGE
108 PUMW valve [ignition switch “ON™] (11 - 14V)
On Board Diagnosis Logic
NCECO389
DTC Ne. Malfunction is detected when ... Check ltems (Possible Cause)

P1446 » EVAP canister vent control valve remains closed under e EVAP canister vent control valve
0215 specified driving cenditions. e EVAP control system pressure sensor and the

circuit
e Blocked rubber tube to EVAP canister vent con-
tro! valve
Water separator
e EVAP canister is saturated with water.
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

VALVE (CLOSE)

DTC Confirmation Procedure

Y MONITOR “ NC FAIL D
CMPSRPM(REF} 2300rpm
COOLAN TEMP/S 85°C
VHCL SPEED SEN 80kmv/h
THRTL POS SEN 1.68V
B/FUEL SCHDL 1.8msec
SEF725W

DTC Confirmation Procedure [

CAUTION:

Always drive vehicle at a safe speed. &l
NOTE: :

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

With CONSULT ER
1) Turn ignition switch “ON".
2) Select “DATA MONITOR" mode with CONSULT. e

3} Start engine.

4} Drive vehicle at a speed of approximately 80 km/h (50 MPH)
for a maximum of 15 minutes.

NOTE:

If a malfunction exists, NG result may be displayed quicker.

5) I 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC-
388. |

@& With GST L

1) Start engine.

2) Drive vehicle at a speed of approxirately 80 km/h (50 MPH) ,
for 15 minutes. MT |

3) Select “MODE 7” with GST.

4) If st trip DTC is detected, go to “Diagnostic Procedure”, EC- AT
388.

& No Tools

1) Start engine. AX |

2} Drive vehicle at a speed of approximately 80 km/h (50 MPH) ‘
for 15 minutes.

3) Turn ignition switch “OFF” and wait at least 5 seconds. SU
4) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM. ER

B) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
388.
ST

EC-387 |
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

Diagnostic Procedure

Diagnostic Procedure

=NCEC0371

1 CHECK RUBBER TUBE FOR CLOGGING

4 CHECK EVAP CANISTER

Check obstructed water separatcr and rubber tube to EVAP
canister vent control valve and clean the rubber tube using air
blower.

For water separator, refer to EC-389.

Weigh the EVAP canister with EVAP canister vent control valve

attached.
The weight should be less than 1.8 kg (4.0 Ib).

OK or NG
oK > GO T0 2.
NG > Clean, repair ¢r replace rubber tube
and/or water separator.

OK or NG
0K p [GOTOS.
NG p» |GoTOS.

5 DETECT MALFUNCTIONING PART

2 CHECK EVAP CANISTER VENT CONTROL
VALVE AND O-RING

Refer to “COMPONENT INSPECTION”, EC-389.

/]

EVAP canisler
vent control
valve harness
connector

Under the vehicle view ™

Check the following.

1. Visually check the EVAP canister for damage.

2. Check hose connection between EVAP canister and water
separator for ¢logging and poor connection.

3. Check water separator.
Refer to “Component Inspection”, EC-389.

| Repair hose or replace EVAP canister
or water separator.

6 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR HOSE

Check disconnection or improper connection of hose con-
nected to EVAP control system pressure sensor.

T
SEF310W
OK or NG
OK > GO TC 3.
NG » Repiace EVAP canister vent control
valve and O-ring.

OK or NG
OK > GOTO 7.
NG » Install hose properly or replace it.

7 CHECK HARNESS CONNECTOR

3 CHECK IF EVAP CANISTER IS SATURAYED
WITH WATER

1. Remove EVAP canister with EVAP canister vent control
valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

EVAP canister

1. Disconnect EVAP control system pressure sensor harness
connector.

2. Check hamess connector for watsr,
Water should not exist.

OK or NG
OK » GO TO 8.
NG > Replace EVAP control system pressure
Sensor.

8 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSCR AND CIRCUIT

Refer to “DTC Confirmation Procedure”, EC-303.

OK or NG
OK » GO TO 9.
NG » Replace EVAP control system pressure

sensor and repair or replace hamess
and connector.

Water
“~§ vent control valve
SEFag6U
Yes or No
Yes > GO TO 4.
No » GO TO 6.

EC-388



DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

Diagnostic Procedure (Cont'd}

9 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT @Gl
INCIDENT", EC-110.

» INSPECTION END M]A
E
LG
O-ring 623 Component Inspection orcans
BACTVETESTM L[] EVAP CANISTER VENT CONTROL VALVE R
VENT conTRoLy OFF Check air passage continuity.
=======: MONITOR =======: With CONSULT . |
cwpsErMEER oo | | Perform “VENT CONTROL/V” in “ACTIVE TEST” mode. Fie
FR 02 MNTR RICH . .
‘?fHFR{I\'IEP;C?S SEN 3?2{; Condition Air passage continuity
| VENT CONTROL/V between A and B @&1 :
o] o o |
serory] 0T Yes T

) Without CONSULT
G AT
O . Air passage continuity
£ Conqnmn between A and B |
® :
12V direct current supply between ter- No AKX
K _ minals 1 and 2
O-rlnga
No supply Yes U |
(054 - 1.2 kg-m If NG or operation takes more than 1 second, clean valve using air |
46.0 - 104 indbh blower or replace as necessary. 5
BATTERY 4 in-lo} ; ; i BiR
acc7saa, 1 the portion B is rusted, replace EVAP canister vent control
valve,
Make sure new O-ring is installed properly. 5T
RS
\
BT
|
A
|A
WATER SEPARATOR O S
1. Check visually for insect nests in the water separator air inlet.
2. Check visually for cracks or flaws in the appearance. EL
v 7 3. Check visually for cracks or flaws in the hose. |
=P 4. Check that A and C are not clogged by blowing air into B with :
{_ 99 Y
Ny A, and then C plugged. [B4 |
5. In case of NG in items 2 - 4, repiace the parts. }
* (&) : Bottom hale (To atmosphere) ¢ Do not disassemble water separator.
: Emergency tube (Fram EVAP canister) |
©: Inlet port (To member) SEFezeT
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DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

Systemn Description

System Description

NCECD37T

NOTE:
If DTC P1447 is displayed with P0510, perform trouble diagnosis for DTC P0510 first. (See EC-320.)
EVAP canister One-way
EVAP control system pressure sensor. purge control  valve m
Vacuum cut valve bypass valv EVAP solenoid vaive
serwce |
port
‘ ®\ l 1 EVAP canlster
purge control valve
cut valve |canister
EVAP canister EVAP canister
vant control purge volume
valve ) controf valve SEFEtaU

In this evaporative emission (EVAP) control system, purge flow occurs during non-vebhicle stopped conditions
(M/T models} and 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 valve and EVAP canister purge
control valve are open. Purge flow exposes the EVAP control system pressure sensor to intake manifold

vacuum,

On Board Diagnosis Logic

NCECO374

Under normal conditions (non-ciosed throttle), sensor output voltage indicates if pressure drop and purge flow

are adequate. if not, a fault is determined.

DTC No. Malfunction is detected when ...

Check ltems {Possible Cause)

o EVAP control system does not operate properly.
e EVAP control system has a ieak between intake manifold
and EVAP control system pressure sensor.

P1447
0111

EVAP canister purge volume control valve stuck
closed

EVAP canister purge control valve stuck closed
EVAP control system pressure sensor and the
circuit

Loose, disconnected or improper connection of
rubber tube

Blocked rubber tube

EVAP canister purge control solenoid valve
Blocked or bent rubber tube to MAP/BARC
switch sclenoid valve

Cracked EVAP canister

Ciosed throttle position swilch

Improper connection of ane-way valve

Blocked purge port

EVAP canister vent control valve

EC-390



DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

DTC Confirmation Procedure

i 1 DTC Confirmation Procedure

M PURG CNVES/V P14g3 D CAUTION: NCEC075

THIS SUPPORT FUNCTION Always drive vehicle at a safe speed. Gl

SR NOTE:

SEE T;EQSERWCE MANUAL If “DTC Confirmation Procedure” has been previously conducted, WA

gg%}'lrgﬁ ESE?QTISNG always turn ignition switch “OFF” and wait at least 5 seconds

I r
DIAGNOSIS. before conducting the next test.
TESTING CONDITION: E
Always perform at a temperature above 5°C (41°F).
[ exr [ smer ] With CONSULT
SEFS10UB] 1) Start engine and warm it up to normal operating temperature. LG
2) Turn ignition switch “OFF” and wait at least 5 seconds.
M PURG CNV&S/V P14sall [] 3) Start engine and let it idle for at least 1 minute.
g
wxrrs OK xxxxx 4) Select “PURG CN/V & S/V P1493" of “EVAPORATIVE SYS-
TEM” in *DTC WORK SUPPORT” mode with CONSULT.
5) Touch “START". FE
M SELF-DIAG RESULTS 6) When the following conditions are met, “TESTING” will be dis-
NO FAILURE played on the CONSULT screen. Maintain the conditions con-
T TR tinuously until “TESTING” changes to “COMPLETED”. (It will €L |
Y |
L ” ] fake at least 30 seconds.)
END PRINT
SEF611UD CMPS-RPM (REF) 1,000 pm or more M
Selector tever Suitable position

RMPURG VOL CNV P1444 B [ ] Vehicle specd 36 - 120 km/h (22 - 75 MPH) AT

;I'SHFI:SO SHUPPOHT FUNCTION B/FUEL SCHDL 1 - 4.5 msec

EEE ?&?;ERWCE MANUAL If “TESTING” is not displayed after 5 minutes, retry from AR |

ABOUT THE OPERATING step 2.

e FORTHIS 7) Make sure that “OK” is displayed after touching “SELF-DIAG §
RESULTS” and go to the following step. If “NG” is displayed, ‘
refer to "Diagnostic Procedure” of DTC P1493, EC-424. ‘

L exr || smer ] 8) Select “PURG VOL CN/V P1444” of “EVAPORATIVE SYS- BR
SEF612UB TEM” in “DTC WORK SUPPORT” mode with CONSULT.
8] 9) Touch “START".
B PURG VOL CNV P1444 L] It “COMPLETED” is displayed, go to step 11. ST
COMPLETED 10) When the following conditions are met, “TESTING” will be dis- |
played on the CONSULT screen. Maintain the conditions con- BS
tinuously until “TESTING” changes to “COMPLETED”. (It will
take at least 20 seconds.)
CMPS-RPM (REF) 1,000 rpm or more BY |
|
Selector lever Suitable position
| SELF-DIAG RESULTS | Vehicle speed 36 - 120 knvh (22 - 75 MPH) A
SEF902UDl B/FUEL SCHDL 1 - 4.5 msec '
B PURGFLOW 1447 W [] If “TESTING” is not displayed after 5 minutes, retry from
OUT OF GONDITION step 2.
__________ MONITOR 2zzzmcsecs 11) Make sure that “OK” is displayed after touching “SELF-DIAG [EL
" CMPS RPM(REF) Ho6zrpom RESULTS” and go to the following step. If “NG” is displayed,
THRTL POS SEN 0.5V refer to “Diagnostic Procedure” of DTC P1444, EC-381.
BFUELSCHDL  1.2msso 12) Select “PURG FLOW P1447" of “EVAPORATIVE SYSTEM” in [
“‘DTC CONFIRMATION” mode with CONSULT.
13) Touch “START".
SEF250VA
577
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DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE

DTC Confirmation Procedure (Cont'd)

FLOW MONITORING

M PURG FLOW P1447 B [

===zzzz===x MONITOR =z=z=zz=zz=:
CMPS-RPM(REF} 2375rpm
THRTL POS SEN 0.72V
B/FUEL SCHDL 2.1mseg

SEF251vA

B PURG FLOW P1447ll [ ]
COMPLETED

| SELF-DIAG RESULTS |

SEF305U8

ECM O CONNECTOR
67

AN, M)

[

SEF281W|

578

14) 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 30 - 120 km/h (19 - 75 MPH)

CMPS.RPM (REF)

1,000 rpm or more

70 - 100°C (158 - 212°F)

Engine coolant temperature

If “TESTING” is not displayed after 5 minutes, retry from
step 2.

15) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-393.

Overall Function Check e

Use this procedure to check the overall monitoring function of the

EVAP control system purge flow. 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)  Turn ignition switch “OFF", wait at least 5 seconds.

3) Start engine and wait at least 70 seconds.

4) Set voltmeter probes to ECM terminal 67 (EVAP control sys-
tem pressure sensor signal) and ground.

5} Check EVAP control system pressure sensor value at idle

speed.
8) EZtainsh and maintain the following conditions for at least 1
minute.
Air conditioner switch ON
Steering wheel Fully turned
Headlamp switch ON

Rear window defogger swilch ON

Engine speed Approx. 3,000 ppm

Gear position M/T models Any position other than “Neutral” or
“Reverse”
AT models 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 for at least 1 second.

7) It NG, go to “Diagnostic Procedure”, EC-393.

EC-392



DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

Diagnostic Procedure

Diagnostic Procedure

NCFCO3z?7

@
1 CHECK EVAP CANISTER 3 CHECK PURGE FLOW
1. Tum ignition switch “OFF”, () Without CONSULT
2. Check EVAP canister for cracks. 1. Start engine and warm it up to normal operating tempera- I
ture.
OK or NG 2. Stop engine.

OK (With » GO TO 2. 3. Lift up drive wheels. E
CONSULT) 4. Disconnect vacuum hose from EVAP canister purge volume
OK (Without > GOTO 3. control valve and install vacuum gauge.
CONSULT) Vacuum gauge

AR gaug LG
NG B |Replace EVAP canister. ¢ H

EVAP canister

_— purge control
valve

2 CHECK PURGE FLOW

N

(B) with CONSULT @
1. Disconnect vacuum hose from EVAP canister purge controf ! FE
valve and install vacuum gauge.
Vacuum hose |
Vacuum gauge {originally connected =
Cf&XH to the EVAP canister ClL !
purge control valve) SEF6
) 3-way connector ) s 22y i
@ EVAP canister . Start engine and let it idle for at least 60 seconds. T

. Shift selector lever to 1st gear position (M/T modeis).

. Check vacuum hose for vacuum when rewving engine up to
2,000 rpm. .
While operating solenoid valve, vacuum should exist. AT

8. Release the accelerator pedal and let idle.

Vacuum should not exist.

purge control

=

S

&)

Vacuum hose

(originally connected
to the EVAP canister OK or NG AX
purge control valve) SEFB22U
K .
2. Start engine and let it idle. ° > GoTO®8
3. Perform “PURG CONT S/V” in “ACTIVE TEST” mode. NG b |GOTOA4 SU -
4. Rev engine up to 2,000 rpm.
5. Select “ON" and “OFF” on CONSULT screen 1o turn on -
“PURG CONT/V S/ 4 CHECK EVAP PURGE LINE BE
I
Check EVAP purge line for improper connection or disconnec-
WACTVETESTE  [] tion. Refer to “EVAPORATIVE EMISSION LINE DRAWING”,
PURG CONT 8/v ON EC-31. &T
(PURG CONT VAC) VC ON |
zzz======= MONITOR ====z=z=z=: OK or NG
CMPS*RPM(REF) 2000rpm
CLSD THL/P SW OFF oK > |GOTOS RS
PURG CONT S/ ON NG » Repair it. 5
|
BT
|
Y (ON/OFF][ OFF |
SEF738W 1A
ON: Vacuum should exist. ,
OFF: Vacuum should not exist. !
OK or NG G
CK » GO TO 8.
NG p |GOTOA, EL |
IBX |
|
|
579
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DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

Diagnostic Procedure (Cont'd)

5 CHECK EVAP PURGE HOSE AND PURGE 7 CHECK EVAP CANISTER PURGE CON-
PORT TROL SOLENOQID VALVE

1. Turn ignition switch “OFF”. Refer to “Component Inspection”, EC-418.
2, Disconnect purge hoses connected to EVAP canister purge L

control valve A and EVAP canister purge volume centrol / EVAP canister

valve B. purge control \

sclencid valve
One-way hamess connector

EVAF canister purge valve
control solenocid valve

52—
3B ___ %@

EVAP canister ( ) /
~ASCD ap1uator 7 \

purge control
EVAP canister

SEF308W

valve
purge volume OK or NG
control valve
SEFB21U OK p» [GOTOS.
3. Blow air into each hose and EVAP purge port C. NG > Replace EVAP canister purge control
solenoid valve.
@ 3 CHECK EVAP CANISTER PURGE VOLUME
Q {fjj CONTROL VALVE
"~

Refer to “Component Inspection”, EC-295.

- N NN AR
EVAP canister purge volume .~
control valve harness connector

Intake manifold

SEF368U
4. Check that air flows freely.
OK or NG
OK > GO TO 6.
NG » Repair or clean hoses and/or purge
port r A e SEF306W
OK or NG
6 CHECK ONE-WAY VALVE
OK | 2 GOTO9.
Refer to “Component Inspection”, EC-396. A
NG | Replace EVAP canister purge volume
OK or NG control valve.
OK » GOTO7.
NG > Reconnect cne-way valve properly or
replace it.

EC-394



DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

Diagnostic Procedure (Cont'd)

9 CHECK EVAP CANISTER PURGE CON-
TROL VALVE

13 CHECK EVAP CANISTER VENT CONTROL

Refer fo “Component Inspection”, EC-419.

-

WO
N o e,dfr

e
- reservoir
SANY

canister

purge >~
sontrol >~

valve

Refer to “Component Ingpection”, EC-389.

Under the vehicle view ™

VALVE AND O-RING

EVAP canister
vent contro!
valve harness
cennecior

SEF307TW
OK or NG
OK > GO TO 10.
NG » Replace EVAP canister purge control
valve.

Te—
SEF310W
OK or NG
OK p  (GOTO 14.
NG > Replace EVAP canister vent contral
valve and O-ring.

10 |CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR HOSE

14 |CHECK EVAP PURGE LINE

Check disconnection or improper connection of hase con-
nected to EVAP control system pressure sensor.

Inspact EVAP purge line (pipe and rubber tube). Check for evi-
dence of leaks.

OK or NG
OK » GO TO 11.
NG > Instail hose properly or reptace it.

OK or NG
QK > GO TO 15.
NG » Repiace it.

11 CHECK HARNESS CONNECTOR

15 CLEAN EVAP PURGE LINE

1. Disconnect EVAP control system pressure sensor harness
connector.

2. Check harness connector tor water.
Water should not exist.

Clean EVAP purge line {pipe and rubber tube) using air blower.

» |lcoTo 18

16 |CHECK INTERMITTENT INCIDENT

OK or NG
oK > GO TO 12.
NG > Replace EVAP control system pressure
Sensor.

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

12 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR AND CIRCUIT

» INSPECTION END

Perdorm to “DTC Confirmation Procedure”, EC-303.

OK or NG
OK » GO TQ 13,
NG > Replace EVAP control system pressure

sensar and repair or replace harness
and connector.

EC-395
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DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

Component inspection

Ared side

AEC140A

Component Inspection

ONE-WAY VALVE

NCECE378

NCECO378505

Check one-way valve air passage continuity.

Condition Air passage continuity
Blow air into side B to A Yes
Biow air into side Ato B No

If NG, replace one-way valve.

Make sure to install one-way valve with the colored side fac-

ing the vacuum.

EC-396



DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
- VALVE (OPEN)

Component Description

To water
separator

Coi Component Description

Termina! NCEC0379

NOTE: &
K DTC P1448 is displayed with P0440 or P1440, perform Gl

trouble diagnosis for DTC P1448 first.

The EVAP canister vent control valve is located on the EVAP can- a4
ister and is used to seal the canister vent.
This solenoid (the EVAP canister vent control valve) responds to
signals from the ECM. EM
_ When the ECM sends an ON signal, the coii in the solenoid valve
O-ring Canister side  Plunger serne Is energized. o

serozew| A plunger will then move to seal the canister vent. The ability to seal | ¢
the vent is necessary for the on board diagnosis of other evapora-
tive emission control system components.
This solenoid valve is used only for diagnosis, and usuaily remains
opened.
When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows [FE
“EVAP Control System (Small Leak)” diagnosis.

GL
T |
CONSULT Reference Value in Data Monitor |
Mode AT
' . NCECG380
Specification data are reference values,
MONITOR ITEM CONDITION SPECIFICATION AX l
i
VENT CONTV | e Ignition switch: ON OFF
S
ECM Terminals and Reference Value i
Specification data are reference values and are measured between each terminal and 43 (ECM ground). BR
TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DG Voltage)
NO. ST
108 | PUMW EVAP canister vent control ignition switch “ON"} BATTERY VOLTAGE
valve (11 - 14V) BS
On Board Diagnosis Logic
NCECD352
DTC No. Malfunction is detected when ... Check Items (Possible Cause) BT
Pt448 « EVAP canister vent control valve remains opened under |e EVAP canister vent control valve
0309 specified driving conditions. s EVAP control system pressure sensor HA
o Blocked rubber tube to EVAP canister vent con-
frol valve
¢ Water separator 5
o EVAP canister is saturated with water.
e Vacuum cut valve
EL
DX
583
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

DTC Confirmation Procedure

VALVE (OPEN)

(8]

B EVAP SML LEAK PO440 I [

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART,
ATOUGH START.

I

EXIT ||  START |

SEF405WA

B EVAP SML LEAK P0440 Il [

WAIT. ..

KEEP ENGINE RUNNING

AT IDLE SPEED.

SEF551VB|

B EVAP SML LEAK Po440 I [ ]

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
RHIGH. RETEST AFTER FUEL
HAS COOLED.

l

EXIT || PBRINT |

SEF669UE

B EVAP SML LEAK Po440 I [

ok ok ok ok (D kokkok Kk

END |[ PRINT |

SEF287UC

VENT CONTROLY OFF

CMPS+RPM(REF)
FR 02 MNTR
AJF ALPHA
THRTL POS SEN

BWAacTvETESTE [

——zo===: MONITOR =======:

_ON J[oworF I

SEF191VC

DTC Confirmation Procedure

NOTE:

e [|f DTC P1448 is displayed with P0440 or P1440, perform
trouble diagnosis for DTC P1448 first.

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

@ With CONSULT

TESTING CONDITION:

e Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level surface.

. Alwa)ys perform test at a temperature of 0 to 30°C (32 to
B6°F).

e |t is better that the fuel level is low.

1}  Turn ignition switch “ON”.

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

3) Turn ignition switch “ON” and select “DATA MONITOR™ mode
with CONSULT.

4} Check that the following conditions are met.

NCECO383

COOLAN TEMP/S 0 - 70°C (32 - 158°F)

INT/A TEMP SE 0 - 60°C (32 - 140°F)

5) Select “EVAP SML LEAK P0440” of “EVAPORATIVE SYS-
TEM” in “DTC WORK SUPPORT” mode with CONSULT.
Follow the instruction displayed.

NOTE:

e [fthe CONSULT screen shown at left is displayed, stop the
engine and stabilize the vehicle temperature at 25°C (77°F)
or cooler. After “TANK F/TMP SE” becomes less than 30°C
{86°F), retest. {(Use a fan to reduce the stabilization time.)

e If the engine speed cannot be maintained within the range
displayed on CONSULT screen, go to “Basic Inspection”,
EC-83.

e The engine idle portion of this test (See illustration at left.)
will take approximately 5 minutes.

6) Make sure that “OK" is displayed.

If “NG” is displayed, go to following step.

7) Disconnect hose from water separator.

8) Select “VENT CONTROL/N* of “ACTIVE TEST” mode with
CONSULT.

89) Touch “ON” and “OFF” alternately.

10} Make sure of the following.

Air passage continuity

Condition between A and B

Touching “ON” No

Touching “OFF” Yes

If the result is NG, go to "Diagnostic Precedure”, EC-399.
If the result is OK, go to “Diagnostic Procedure” for DTC
P0440, EC-286.

EC-398



DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

Overalf Function Check

Overall Function Check »

Use this procedure to check the overall function of the EVAPN%EQn-
A L2 ister vent control valve circuit. During this check, a DTC might not Gl
® be confirmed.

& ® Without CONSULT
Q\O-ringa MA

1) Disconnect hose from water separator.

2 2) Disconnect EVAP canister vent control valve harness connec-
- tor. EM
P ) 53-12Nm . .
W {0.54 - 1.2 kg-m, 3) Verify the following.
46.9 - 104 in-lb)
BATTERY AEC7R3A Condition Air passage continuity
12V direct current supply between ter- No
minals 1 and 2
No supply Yes
If the result is NG, go to “Diagnostic Procedure”, EC-398. FE
If the result is OK, perform trouble diagnosis for DTC P0440.
Refer to EC-283.
CL -
BT
Diagnostic Procedure
NCECOS585
AT
1 CHECK RUBBER TUBE 3 CHECK VACUUM CUT VALVE
1. Turn ignition switch “OFF". Refer to “Component Inspection”, EC-413, : AX

2. Check disconnection or cbstruction of rubber tube con-
nected to EVAP canister vent control valve.

Under the vehicle view

OK or NG Vacuum cut valve SU
OK > GO TO 2. EVAP canister
NG » Repair or clean rubber tube. @\
2  |CHECK EVAP CANISTER VENT CONTROL / ST
VALVE AND O-RING

Refer to “Component Inspection”, EC-401,

Under the vehicle view seratow | RS
l OK or NG
OK » |GoTO4. BT

EVAP canister NG »  iRAeplace vacuum cut valve.
vent control
valve harness
connector HA
— 86
SEF310W
OK or NG =
oK » GO TO 3
NG > Replace EVAP canister vent control D)
valve and O-ring.
|
585

EC-399
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

Diagniostic Procedure (Cont'd}

4

CHECK IF EVAP CANISTER IS SATURATED
WITH WATER

7 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR HOSE

1. Remove EVAP canister with the vent contral vaive attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

b%

& EVAP canister

Check disconnection or improper ¢onnection of hase con-
nected to EVAP control system pressure sensor.

OK or NG
OK » GO TO 8.
NG > install hose property or replace it.

8 CHECK HARNESS CONNECTCR

1. Disconnect EVAP control system pressure senser harness
connectoer.

2. Check harness connector for water.
Water should not exist.

Water
N vent control valve
SEF596U OK or NG
Yes or No OK b (GOTOSO
Yes > GOTO7. NG [ Replace EVAP control systemn pressure
No » |GoTOs. senser

5 CHECK EVAP CANISTER

Weigh the EVAP canister with EVAF canister vent control valve

attached.
The weight should be less than 1.8 kg (4.0lh).

9 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR

Perform “DTC Confirmation Procedure”, EC-303.

OK or NG
OK > GOTO?7.
NG > GO TO 6.

OK or NG
oK » GO TO 10.
NG > Replace EVAP control system pressure

sensor and repair or replace harness
and cennector.

6 DETECT MALFUNCTIONING PART

Check the following.

1. Visually check the EVAP canister for damaga.

2. Check hose connection between EVAP canister and water
separator for clogging and poor connection.

3. Check water separator.
Refer to “Component Inspection”, EC-401.

10 |CHECK INTERMITTENT INCIDENT

Perferm “TROWUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-110.

> INSPECTION END

> Repair hose or replace EVAP canister
or water separator.

EC-400




DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

Cornponent inspection

WscTiveTesTH [

VENT CONTROLY OFF

==xzs==: MONITOR =======:
CMPS=RPM{REF} Qrpm
FRO2 MNTR RICH
AF ALPHA 100%
THRTL POS SEN 0.52v

|
[ oN_J[onorrF|KIEl

SEF191V

Component Inspection

EVAP CANISTER VENT CONTROL VALVE

Check air passage continuity.

© With CONSULT

Perform "VENT CONTROL/V” in “ACTIVE TEST" mode.

Condition

VENT CONTROL/NV

Air passage continuity
between A and B

ON

No

OFF

Yes

—
==
< 2R
g ) [@]53-12Nm
(0.54 - 1.2 kg-m,
BATTERY 46.9 - 104 in-Ib)
AEC7B3A

* @: Botiorm hole {To atmosphere)
@: Emergency tube (From EVAP canister)
© : Inlet port (To member)

SEF829T,

& Without CONSULT

Air passage continuity

Condition between A and B
12V direct current supply between ter-
. No
minals 1 and 2
Yes

No supply

if NG or operation takes more than 1 second, clean valve using air

blower or replace as necessary.
If the portion B is rusted, replace EVAP canister vent control

valve. Make sure new O-ring is installed properly.

WATER SEPARATOR

NCECO386503

Check visually for insect nests in water separator air inlet.
Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that A and C are not clogged by blowing air into B with

fn case of NG in items 2 - 4, replace the parts.

1.
2.
3.
4.
A, and then C plugged.
5.
e Do not disassemble water separator.

EC-401
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DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Description

Description

COMPONENT DESCRIPTION NCECO387501

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fusl tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from the
ECM. When the ECM sends an ON (ground} signal, the valve is
opened. The vacuum cut valve is then bypassed to apply intake
manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

s

Under the vehicle view
NCECO387

Vacuum cut
valve bypass
valve harn
connector

EVAP canister

SEF320W,

NCECG387502

EVAP canister Cne-way
valve

purge control
solenoid valve

EVAP control system pressure sensor.
Vacuum cut valve bypass valv EVAP
@ service

port

EVAP canister
purge control valve

|1

EVAP
canister

Vacuum
cut vaive

EVAP canister
purge volume
control valve

EVAFP canister
vent control \($
valve

SEF803U

Specification data are reference values.

CONSULT Reference Value in Data Monitor

Mode

NCECO388

MONITOR ITEM

CONDITION

SPECIFICATION

VC/V BYPASS/V | e Ignition switch: ON

OFF

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and 43 (ECM ground).

NCECD38G

TERMI- WIRE
ritlj/é’\)L COLOR ITEM CONDITION DATA (DC Voltage}
Vacuum cut valve bypass . . A BATTERY VOLTAGE
117 PU/R valve [Ignition switch “ON”] (11 - 14V)

EC-402




DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

On Board Diagnosis Logic

On Board Diagnosis Logic

NCECO390)

DTC No. Malfunction is detected when ... Check ltems (Possible Cause) Gl
P1490 « An improper voltage signal is sent to ECM through e Harness or connectors
0801 vacuum cut valve bypass valve. (The vacuum cut valve bypass valve circuit is WA

open or shorted.}
e Vacuum cut valve bypass valve

EDi

LG

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. =2

TESTING CONDITION:
Before performing the following procedure, confirm battery

NCECO391

voltage is more than 11V at idle. GL
A
[3] (B) With CONSULT
% MONTTOR ¥ NOFAL L[] 1) Turn ignition switch “ON". Al
CMPSSRPM(REF)  700rpm 2) Select “DATA MONITOR" mode with CONSULT.
3) Start engine and wait at least 5 seconds. a7
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- "
405.
@) With GST S
1) Start engine and wait at least 5 seconds.
2) Select “MODE 7" with GST.
RECORD . . . ) B
SEF190°L 3) If 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC- BR
405.
@ No Tools ST

1)} Start engine and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and then

turn “ON”,
3} Perform "Diagnostic Test Mode Il {Self-diagnostic resulis)” with
ECM. BT
4) If 1st trip DTC is detected, go to “Diagnostic Procedure®, EC-
405.
HA
80
I=IL
[y

EC-403 589



DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Wiring Diagram

Wiring Diagram e
\GNITION SWITGH ] EC-BYPS/V-01

_ON or START

FUSE BLOCK )
% 108 |5 Refer to EL-POWER.

BR
|
BR I : Detectable line for DTG
! - Non-detectable line for DTG
W (B120
BR
BR
VACUUM
ST e
T19
T12

BR {If(ﬂ)'\ 2:P PL/A E—

.i.-
PUR -
(CIED)
' @&
PU/R
PU/R
‘w
PU/R :
|I117I|
CVBY
ECM
TR <0 Ts 2131415036 718[9110 — Reler to last page (Foidout page).
a110]11{12]13]14]15H6]17]18]19]20 .mw 11[12[13[14]15]18]17]18 w (Ma)
12l==[3]2]5 12()34.. .@ ﬁ23‘1\..
678[9101112 slel7Ts]afwolu]e E A \elsl7ls/ 132\9

101 102|103 1043105/106
107] 108]109 110111112
13 114|115 116|H7]118

ﬁ»’
W HS.

413513637}

TEC548

590 EC-404



DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NCECD393

- @l
1 INSPECTION START 3 CHECK POWER SUPPLY
Do you have CONSULT? 1. Tumn ignition switch “"OFF".
v 2. Disconnect vacuum cut valve bypass valve harness con- WA
es or No
: nector.

Yes > GoTO 2 Under the vehicle view

No > GO TO 3. Vacuum cut =
valve bypass
valve hamV

2 CHECK VACUUM CUT VALVE BYPASS connector - &

VALVE CIRCUIT

EVAP canister

1. Turn ignition switch “ON”,
2. Perform *VCA BYPASS/Y in “ACTIVE TEST” mode.

BAcTiveTESTE [ '
e FE
VC/V BYPASS/V SEF320W
__________ e 3. Tum igniticn switch “ON".
';‘N;};;F";MMONITOR T 4. GCheck voltage between terminal 1 and ground with CON- oL
~APM(REF) Orpm SULT or tester.
FR 02 MNTR RICH
AF ALPHA 100%
THRTLPOS SEN  0.52V ﬁ'ﬁj @i@\ @ MIT
Ts. J

i

SEF364U
3. Make sure that clicking sound is heard from the vacuum cut

valve bypass valve. n
| A5

OK or NG D &y
OK » [GOTO7. = SEF282W
NG > GO TO 3, Voltage: Battery voltage S
OK or NG
OK p |GOTOS. 3R
NG » GO TO 4. :

S¥

4 DETECT MALFUNCTIONING PART

Check the following.
¢ Harness connectors M8, B3 RS
« Harness connectors B10, B129
e Harmess connectors 8113, Tt
¢ Harness connectors 720, T19 -
e 10A fuse BT
o Harness for opan or short between vacuum cut valve
bypass valve and fuse

> Repair harness or connectors.

EC-405 591
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DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

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 hamess continuity between ECM terminal 117 and
terminal 2.

[ Ecm__ Jo[connecTar]]

117

Eﬁ}‘@

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

DASCONNECT

SEF283wW

Check the following.

» Harness connectors T19, T20

# Hamess connectors T1, B113

« Harness connectors B120, B10

« Harness connectors B3, M8

a Harness for open or short between vacuum cut valve
bypass valve and ECM

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

7 CHECK VACUUM CUT VALVE BYPASS

OK or NG
OK > GO TO 7.
NG > GO TO 6.

MacveTesTH [

VG BYPASSNVY OFF
====== MONITOR ======

VALVE
Refer to “Component Inspection”, EC-4086.
OK or NG
OK > GO TO 8.
NG » Replace vacuum cut valve bypass
valve,

8 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-110.

| 2 INSPECTION END

Component Inspection
- VACUUM CUT VALVE BYPASS VALVE

Check air passage continuity.
(F) With CONSULT
Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

NCEC0394

NCECOIF4501

SEF254V

CMPS«RPM{REF} Grpm
FR 02 MNTR RICH
N ressen oo Condition Air passage continuity
E—— VC/V BYPASS/V between A and B
ON Yes
OFF No

#® Without CONSULT

Alr passage continuity

Condition between A and B

12V direct current supply between terminals Yes

No supply

No

SEF3510Q

¥ NG or operation takes more than 1 second, replace vacuum cut
valve bypass valve.

EC-406



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Description

Description
COMPONENT DESCRIPTION

Under the vehicle view
NCECO395

Valcuut;n cut NCEC0I5501 @ﬂ
::I:: h;l::ss 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. A

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 ggy

generally remains ciosed. it opens only for on board diagnosis.

/ The vacuum cut valve bypass valve responds to signals from the
serazow| 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 canister One-way

EVAP control system pressure Sensor. purge control  valve m EBE
solencid valve

connegctor

EVAP canister

Vacuum cut valve bypass valv EVAP
SEH'VICB

port @[L

~ 8\ EVAP camsler
urge control valve
Fuel tank Vacuum EVAP purg MT

cut valve |canister

EVAP canister

EVAP canister
vent control \‘{$ purge volume o
valve control valve SEFB03U Jai]
X
sU
BR
CONSULT Reference Value in Data Monitor a7
Mode |
. . NGECO396
Specification data are reference values. s
MONITOR ITEM CONDITION SPEGIFICATION
VC/V BYPASS/V | e lgnition switch: ON OFF o
ECM Terminals and Reference Value cecsoo
Specification data are reference values and are measured between each terminal and 43 (ECM groundj. &) 4,
TERMI- |\ ce
NAL ITEM CONDITION DATA (DC Voltage .
Ny | coLoRr ( ge) 86
Vacuum cut valve bypass . . P BATTERY VOLTAGE
117 PU/R valve [lgnition switch “ON™] (11 - 14V) EL
B

EC-407 593
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DTC P1491 VACUUM CUT VALVE BYPASS VALVE

On Board Diagnosis Logic

On Board Diagnosis Logic

NCECG398

Check items (Possible Cause)

DTC No. Malfunction is detected when ...
P1491 e Vacuum cut valve bypass valve does not operate prop- Vacuum cut valve bypass valve
0311 erly. 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

e Hose between vacuum cut valve and EVAP can-
ister clogged

e EVAP canister

o EVAP purge port of fuel tank for clogging

® 5 & 8 00

B PURG GRS P1493ll [

THIS SUPPORT FUNCTION
IS FOR

DTC P1493.

SEE THE SERVICE MANUAL
ABQUT THE OPERATING
CONDITION FOR THIS
DIAGNOCSIS.

START [
SEF610UC

| EXIT I

B PURG cNVasN P14asll [
OK sxxxx

* K K K K

B SELF-DIAG RESULTSH

# 4 % %k NO FAILURE % % % %

PRINT |
SEF611UC

END |

L

B PURG VOL CN/V P1444 [ [ ]

THIS SUPPORT FUNCTION
IS FOR

DTC P1447.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

[ EXIT || smmT

SEF6120C

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always fumn ignition switch “OFF” and wait at least 5 seconds

hefore conducting the next test.

TESTING CONDITION:

Always perform test at a temperature of 5 to 30°C (41 to 86°F).

(@ With CONSULT

1)  Turn ignition switch “ON”.

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

4) Start engine and let it idle for at least 1 minute.
)

NCECO388

Select “PURG CN/V & S/V P1493" of “‘EVAPORATIVE SYS-
TEM” in “DTC WORK SUPPORT” mode with CONSULT.

6} Touch “START".

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-APM (REF) 1,00C rpm or more

Selector lever Suitable position

Vehicle speed 36 - 120 km/h (22 - 75 MPH)

B/FUEL SCHDL

1-4.5 msec

If “TESTING” is not displayed after 5 minutes, retry from
step 3.

EC-408



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

DTC Confirmation Procedure (Cont'a)

M PURG VOL CN/V P1444 B[]
TESTING]

zzzzz===zz MONITOR —==z==zz==--
CMPS«RPM{REF) 16887rpm

THRTL POS SEN 0.74v
B/FUEL SCHDL 2.5msec

SEF853UA

B PURG VOL CN P1444 B[]
COMPLETED

( SELF-DIAG RESULTS |
SEF802UB

M vC CUTV BRV P1491 1§ [

THIS SUPPORT FUNCTION
IS FCOR

DTC P1461

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS,

[_EXIT || START |

SEF284WA

]

B vccutveeyPragtl [

==x=zzzzzz MONITOR zz2ozo===:
CMPS-RPM(REF) 1662rpm

THRTL POS SEN 0.84v
B/FUEL SCHDL 2.7msec

SEF2B5WA

BvCCoUTVBRVPI491 I [
COMPLETED

SELF-DIAG RESULTS ]

SEF912UB

8) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS” and go to the following step.

It “NG” is displayed, refer to “Diagnostic Procedure” for DTC
P1493, EC-427.

9) Select “PURG VOL CN/V P1444” of “EVAPORATIVE SYS-
TEM” in “DTC WORK SUPPORT” mode with CONSULT.

10) Touch “START".

If “COMPLETED” is displayed, go to step 12.

11) 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 20 seconds.)

CMPS-RPM (REF) 1,000 rpm or more

Selector lever Suitable pesition

Vehicle speed 36 - 120 kmvh (22 - 75 MPH)
B/FUEL SCHDL 1 - 4.5 msec

If “TESTING” is not displayed after 5 minutes, retry from
step 3.

12) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS” and go to the following step.

'f “NG" is displayed, refer to “Diagnostic Procedure” for DTC
P1444, EC-384.

13} Select “VC/V BYPASS/V P1491” of “EVAPORATIVE SYSTEM”
in “DTC WORK SUPPORT” mode with CONSULT.

14) Touch “START".

18) 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} 1,000 rpm or mare

Selector lever Suitable position

Vehicle speed 36 - 120 km/h (22 - 75 MPH)
B/FUEL SCHDL 0.5 - 4.5 msec

If “TESTING” is not displayed after 5 minutes, retry from
step 3.
16) Make sure that “OK” is displayed after touching “SELF-DIAG

RESULTS".
If “NG” is displayed, refer to “Diagnostic Procedure”, EC-410.

EC-409
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DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Overall Funcition Check

< FUSE =
FUSE

BATTERY

EVAP canister

SEF530Q

Overall Function Check
® Without CONSULT

1)

Diagnostic Procedure

NCECO400

Remove vacuum cut valve and vacuum cut valve bypass valve
as an assembly.

Apply vacuum to port A and check that there is no suction from
port B.

Apply vacuum to port B and check that there is suction from
port A.

Blow air in port B and check that there is a resistance to flow
out of port A.

Supply battery voltage to the terminal.

Blow air in port A and check that air flow freely out of port B.
Blow air in port B and check that air flow freely out of port A.
If NG, go to “Diagnostic Procedure”, EC-410.

NCECO401

1 INSPECTION START

Do you have CONSULT?

Yes or No
Yes > GO TO 2,
No > GO TO 3.

EC-410



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Diagnostic Procedure {(Gont'd)

2 CHECK VACUUM CUT VALVE BYPASS
VALVE OPERATION

3 CHECK VACUUM CUT VALVE BYPASS
VALVE OPERATION

() 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
fiow out of port A.

6. Turn ignition switch “ON”.

7. Select “VC/V BYPASS/AY” 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. Biow air in port B and check that air fiows freely out of port
A,

Fuel tank

® side

WAcniveTEsTH [

VC/V BYPASS/V

zz==zzz=zz=r MONITOR zzzzz=ro—c
CMPS*RPM(REF) Orpm
FR 02 MNTR RICH
A/F ALPHA 100%
THRTL POS SEN 0.52v

EVAP canister

# Without 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. Disconnect vacuum cut valve bypass valve harness con-
nector.

7. Supply battery voltage to the terminal.

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

SEF914U

side
SEF069W
OK or NG
CK > GO TO 4.
NG » GO TO 5.

OK or NG
OK » GO TQ 4.
NG > GO TO 5.

4 CHECK EVAP PURGE LINE

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.

3. Check EVAP canister. Refer to EC-28.

OK or NG
OK > GO TO 8.
NG {Step 1) > Repair it.
NG (Step 2) > Clean EVAP purge port.
NG (Step 3) > Heplace EVAP canister.

5 CHECK BYPASS HOSE

Check bypass hoses for clogging.

OK or NG
OK > GO TO 6.
NG » Repair or replace hoses.

EC-411
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DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Diagnostic Procedure (Cont'd)

6

CHECK VACUUM CUT VALVE BYPASS
VALVE

9 CHECK CONNECTOR

Refer to “Compaonent inspection”, EC-413.

1. Disconnect EVAP control system pressure sensor harness
connector.

o \

OK or NG / EVAP control system
OK  |GOTO7. § pressure sensor
NG » Replace vacuum cut valve bypass
valve.
7 CHECK VACUUM CUT VALVE '
Refer to “Component Inspection”, EC-413. favey
0K or NG T
oK
> |GOTOS. SEF1908
NG > Replace vacuum cut vaive, 2. Check connectors for water.
Water should not exist,
8 |CHECK EVAP CONTROL SYSTEM PRES- O or NG
SURE SENSOR HOSE OK p [GOTO10.
1. Turn ignition switch "OFF". NG | 4 Replace EVAP control system pressure
2. Check disconnection or improper connection of hose con- Sensor.
nected to EVAP control system pressure sensor.
OK or NG 10 |CHECK EVAP CONTROL SYSTEM PRES-
OK » |GOTO S SURE SENSOR FUNCTION
NG > Repair it Refer to "DTC Confirmation Procedure” for DTC P0450, EC-
303.
OK or NG
oK > GO TO 11.
NG > Replace EVAF control system pressure
Sensor.
11 CHECK EVAP CANISTER VENT CONTROL

VALVE

Refer to “Component Inspection”, EC-401.

OK or NG
OK » [GOTO12.
NG > Replace EVAP canister vent control
valve.
12 [CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

» INSPECTION END

EC-412



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Component Inspection

Component Inspection
VACUUM CUT VALVE BYPASS VALVE

NCECO402

NCEC0402501 @H

WaoTveTESTH L] Check air passage continuity.
VOV BYPASS/VY OFF With CONSULT
MONITOR Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode. WA
CMPSAPM{RER) Grpm
FR Oz MNTR RICGH
MRAPIA oy o Condition Air passage continuity
‘ VC/V BYPASS/V between A and B
[_ON =l
ON Yes
OFF No

SEF254V

&® Without CONSULT

Air passage continuity

Condition between A and B
12V direct current supply between terminals Yes EE
No¢ supply No i

If NG or operation takes more than 1 second, replace vacuum cut GCL ;
valve bypass valve.

SEF351Q) MT
. Vacuum cut valve VACUUM CUT VALVE NCECOs02502

BV camster Check vacuum cut valve as follows: AT
1. Plug port C and D with fingers. ;
@ 2. Apply vacuum to port A and check that there is no suction from AY !

port B.

» 3. Apply vacuum to port B and check that there is suction from |

port A. sU
Fuel tank side 4. Blow air in port B and check that there is a resistance to flow i
© out of port A. |

® 5. Open port C and D. B

SEFSTS] 6. Blow air in port A check that air flows freely out of port C.

7. Blow air in port B check that air flows freely cut of port D. ST |
!
RS

BT
R ‘
§C -
|

BL

()4
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DTC P1492 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
VALVE/SOLENOID VALVE (CIRCUIT)

Description
Description
NCECO403
SYSTEM DESCRIPTION
NCECO4G3501
Sensor Input Signal to ECM ECI;?ofr:mc- Actuator
Camshaft position sensor Engine spaed
Engine coolant temperature sensor Engine coolant temperature EVAP canister purge control
— — solenoid valve
Throttle position sensor Throttle position EVAP can- J
Vehicle speed sensor Vehicle speed ister purge | Vacuum signal
control l
Ignition switch Start signal EVAP canister purge control
valve
Density of oxygen in exhaust gas
Front heated oxygen sensor {Mixture ratio feedback signal}

To EVAF canister purge control valve

Intake f
manifold
vacuum ’ )

signal

To intake
air duct

SEFG73IPA

Vacuum signal from
EVAP canister purge
conirol sclenoid
valve

EVAP canister purge
control valve

To EVAP

‘ canister
From purge vclume
EVAP control valve
canister

SEFG39V|

This system controls the vacuum signal applied to the EVAP can-
ister purge control valve.

When the ECM detects any of the following conditions, current
does not flow through the EVAP canister purge control solenoid

valve.
The solenoid valve cuts the vacuium signal so that the EVAP can-

ister purge control valve remains closed.
e |gnition switch “ON”

Closed throttle position

Low engine coolant temperature
During deceleration

Engine stopped

Low vehicle speed (M/T models)

For 80 seconds after starting engine
(After warm-up to normal operating temperature)

COMPONENT DESCRIPTION
EVAP Canister Purge Control Solenoid Valve I
The EVAP canister purge control solenoid vailve responds to sig-
nals from the ECM. When the ECM sends an OFF signal, the
vacuum signal (from the intake manifold to the EVAP canister
purge control vaive) is cui,

When the ECM sends an ON (ground} signal, the vacuum signal
passes through the EVAP canister purge control solenoid valve.
The signal then opens the EVAP canister purge control valve.

NCECO403502

EVAP Canister Purge Control Valve [

When the vacuum signal is cut by EVAP canister purge control
solencid valve, EVAP canister purge control valve closes.

EC-414



DTC P1492 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL

VALVE/SOLENOID VALVE (CIRCUIT)

Description (Cont'd)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

NCECD403503
EVAP canister One-way
EVAF control system pressure sensor. purge control  valve m
Vacuum cut valve bypass valv EVAP solenoid valve
Serwce
part
~ @\ EVAP canlster
Vacuum EVAP purge control valve
cut valve |canistar

EVAFP canister EVAP canister

vent centrol \($) purge volume

valve control valve SEF603U

CONSULT Reference Value in Data Monitor

Mode
NCECD404
MONITOR ITEM CONDITION SPECIFICATICN
e Engine: Atter warming up Idie OFF
e Shift lever: N
M h -
PURG CONT S/V |« No-load ingr:ntgiir; 60 seconds after start
* M/T models: Lift up drive wheels | pay angine up from 2,000 1o 4,000 ON
and shift to 1st gear position. rpm.
ECM Terminals and Reference Value _—
Specification data are reference values and are measured between each terminal and 43 {ECM ground).
TERMI- WIRE
:gL COLOR (TEM CONDITION DATA (DC Voltage)
{Engine is running]
e Warm-up condition
e More than 60 seconds after starting engine .
o M/T models: Lift up drive wheels and shift to 1st | /\PProximately 0V
105 PU EVAP canifater purge con- gear position.
trol solencid valve e Engine speed is 2,000 rpm.
[Engine is running] BATTERY VOLTAGE
¢ Warm-up condition (11 - 14V)
e ldle speed
On Board Diagnosis Logic
NCECO08
DTC No. Maltunction is detected when ... Check Items {Possible Cause)
P14g2 e An improper voitage signal is sent to ECM through EVAP | e Harness or connectors

canister purge control solenoid valve.
circuit is open or shorted.)
e EVAP canister purge control solenoid valve

(The EVAP canister purge control solencid valve

EC-415
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DTC P1492 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL

DTC Confirmation Procedure

VALVE/SOLENOID VALVE (CIRCUIT)

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.

(8 With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 5 seconds.

4} If 1st trip DTC is detected, go to “Diagnhostic Procedure”, EC-
418.

With GST

1) Turn ignition switch “ON” and wait at least 5 seconds.

2) Select “MODE 3” with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
418.

No Tools

1y  Turn ignition switch “ON” and wait at least 5 seconds.

2} Tumn ignition switch “OFF", wait at least 5 seconds and then
turn “ON”.

3} Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with
ECM.

4) | 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
418.

NCECO4GT

EC-416



DTC P1492 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
VALVE/SOLENOID VALVE (CIRCUIT)

Wiring Diagram

Wiring Diagram

NCECO408

EC-CANINV-01 @

IGNITION SWITCH
ON or START
: FUSE BLOCK MA
(78 Refer to EL-POWER.
= .
4 ER
] 1
BR

LG

EEE : Doloctable line for DTC

- w— - Nor-detectable line for DTC
(62 EC
L"]

BR

FE
CL
s
BR
T
[11'evap canISTER AT
% PURGE CONTROL o
SOLENOID
VALVE
=] &0 AR
PU
l SU
(GFD);
R
PU
I ST
[05]
CPC - RS
ECM
F26 a7
Refer to last page (Foldout page). H A
2] .
(1234 le[a[ek— —=s[e[7]8 '
sle[7]8 9 fto[ui]12f13[14]15]16[17]18] 1820 F‘ff
5@
———
101f102]+03] [tcafrosfios N HE 38]as| leol41]_ [s3]s4lss =0
rorpcalios| Tio[m e [el6l718]e] O 42]as) Llsslaslorlzefsolso F26
18] 114fs1s] [116]ri7fins EBE BB 49150 il oozl W HS.
16]17]18] BEEE
X
|
TEC549
!
603 '
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DTC P1492 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
VALVE/SOLENOID VALVE (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NCEC0405
1 CHECK POWER SUPPLY 3 CHECK OUTPUT SIGNAL CIRCUIT
1. Disconnect EVAP canister purge control solenoid valve har- 1. Twmn ignition switch “OFF”.
ness connector. 2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 105 and

EVAP canrster terminal 2

purge control ’

solenocid valve v

harness connector ' \ e

3&“‘ | W [C_Ecm_JofconnecTor]] £ g
5 H3. 105 1S,
msnoun:r.'r t DISCONNECT
~ ASCD actuator
e SEF308wW SEF287W
2. Turn ignition switch “ON", Continuity should exist.
3. Check voltage between terminal 1 and ground with CON- 4. also chack harness for short to ground and short tc power.
SULT ort .

or tester. OK or NG

E DISCONHECT i OK ’ GO TO 5-

24 & QD > Jeoros

=]

(21

4 DETECT MALFUNCTIONING PART

Check the following.
' ! e Harness connectors F6, E123

P » Harness for open or short between EVAP canister purge
- SEFZ86W control solenoid valve and ECM
Voltage: Battery voltage
OK or NG » Repair open circuit or short to ground
OK » |GOTOS. or short to power in hamess or con-
nectors.
NG > GO TO 2.
5 CHECK EVAP CANISTER PURGE CON-
2 DETECT MALFUNCTIONING PART TROL SOLENOID VALVE
Check the following. Refer to "Component Inspection”, EC-414.
e 10A fuse
¢ Hamess connectors M62, F24 OK or NG
» Harness connectors F6, E123 OK > GOTOGB
e Harness for open or short between EVAP canister purge :
control solenoid valve and fuse NG b | Replace EVAP canister purge control
solenoid valve.

- Repair harness or connectors.
6 CHECK INTERMITTENT INCIDENT

Perform *TROUBLE DIAGNQSIS FOR INTERMITTENT
INCIDENT™, EC-110.

» INSPECTION END

604
EC-418



DTC P1492 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
VALVE/SOLENOID VALVE (CIRCUIT)

Component Inspection

BAcTvETESTE [

PURG CONT SV O N

(PURG CONT VAC) VG ON
=====———=: MONITOR z==zzzzzz=:

PURG CONT SV ON

CMPSsRPM(REF) 2000rpm

CLSD THUP sW OFF

COOLANT TEMP/S 84°C
Y [ ON/OFF|[ OFF |

SEF516T

- canister -{
purge '\\\

control N

SEF321W

BATTERY

SEF313Q)

EVAP canister purge
control valve

SEFQ43VA)

Component Inspection
EVAP CANISTER PURGE CONTROL SOLENOID VALVE

(@ With CONSULT

1. Lift up driving wheels (M/T modeis only}.

. Turn ignition switch “ON”.
3. Select “PURG CONT S/V” of “ACTIVE TEST” mode with CON-

SULT.

G4 10

NCECO410501

4, Start engine and warm it up to normal operating temperature.
5. Disconnect vacuum hose at EVAP canister purge control

valve.
6. Touch "“ON” and “OFF” and check for vacuum passing through
the hose.
Condition Vacuum
Idle Not exist
2,000 rpm (A‘T models)
2,000 rpm with 1st gear position {M/T Exist

models)

$ Without CONSULT

Check air passage continuity.

Air passage continuity

Air passage continuity

Condition between A and B between A and C
12V direct cusrent supply Yes No
between terminals
No supply No Yes

If NG or operation takes more than 1 second, replace solenoid
valve,

EVAP CANISTER PURGE CONTROL VALVE

NCECo410802

Check EVAP canister purge control vaive as follows:

1.

Blow air in port A and B, then ensure that there is no leakage.
Plug port B and blow air in port C and check that air flows
freely from port D.

Plug port D and blow air in port C, check that there is no leak-
age.

Apply vacuum to port A. [Approximately -13.3 to —20.0 kPa

(=100 to —150 mmHg, —3.94 to -5.91 inHg}]
Plug port D and btow air in port C and ensure free flow out of

port B.

EC-419
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DTC P1493 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
VALVE/SOLENOID VALVE

Description

Description
SYSTEM DESCRIPTION

NCECD411

NCECO4171507

Sensor

ECM func-

) Actuator
tion

input Signal to ECM

Camshaft position sensor

Engine speed

Engine coolant temperature sensor

Engine coolant temperature

EVAP canister purge control
solenoid valve

Throttle position sensor

Throttle position

EVAP can- i

Vehicle speed sensor

Vehicle speed

ister purge | Vacuum signal
control |

Ignition switch

Star signal

EVAP canister purge control
valve

Front heated oxygen senscr

Density of oxygen in exhaust gas
{Mixture ratio feedback signal)

To EVAP canister purge control vaive

Intake f
rranifold
vacuum ’

signal

To intake
air duct

SEF673PA

EVAP canister purge
control valve

Vacuum signal from
EVAP canister purge
control solenoid
valve ‘()g> -
’ e) To EVAP
” canister

From purge volume
EVAP ... canirol valve
cam‘st:} ‘

SEF039V

This system controls the vacuum signal applied to the EVAP can-

ister purge control valve.
When the ECM detects any of the following conditions, current

does not flow through the EVAP canister purge control solenoid

valve.
The solenoid valve cuts the vacuum signal so that the EVAP can-

ister purge control valve remains closed.
e Ignition switch “ON"

Closed throttle position

Low engine coolant temperature
During deceleration

Engine stopped

Low vehicle speed (M/T models)

For 680 seconds after starting engine
(After warm-up to normal operating temperature)

COMPONENT DESCRIPTION
EVAP Canister Purge Control Solenoid Valve W
The EVAP canister purge control solenoid valve responds to sig-
nals from the ECM. When the ECM sends an OFF signal, the
vacuum signal (from the intake manifold to the EVAP canister
purge control valve) is cut.

When the ECM sends an ON (ground) signal, the vacuum signal
passes through the EVAP canister purge control solencid valve.
The signal then opens the EVAP canister purge control vaive.

NCECO471802

EVAP Canister Purge Control Valve I

When the vacuum signal is cut by EVAP canister purge control
solenoid valve, EVAP canister purge centrol valve closes.

EC-420



DTC P1493 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
VALVE/SOLENOID VALVE

Description (Cont'd)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

NCECO411503
EVAP canister One-way
EVAP control system pressure sensor purge control  valve m
Vacuum cut valve bypass va!v EVAP — Solenoid valve
servnce
port
‘ 8‘\ EVAP camster
purge conliol valve
Fuel tank Vacuum EW‘.\P
cut valve |canister

EVAP canister EVAP canistar

vent control purge volume

valve : contrel valve SEF803U

CONSULT Reference Value in Data Monitor
Mode
NCECO412
MONITOR ITEM CONDITICN SPECIFICATION
o Engine: After warming up Idie OFF
e Shift lever: N
f -
PURG CONT SV 1 e No-load :\rf:gr:ntgiir; 60 seconds after start
ON

o M/T models: Lift up drive wheeis
and shift to 1st gear position.

ipm.

Rev engine up from 2,000 to 4,000

ECIVI Terminals and Reference Valué

NCECG413

Specification data are reference vaiues and are measured between each terminal and 43 (ECM ground).
TERM- | ke

:g‘- COLOR ITEM CONDITION DATA (DC Voltage)
[Engine is running]
o Warm-up condition
e More than 60 seconds afier starting engine Anproximately 0V

. o M/T models: Lift up drive wheels and shift to 1st P y
105 PU EVAP canister purge con- gear position.

trol solenoid valve

e Engine speed is 2,000 rpm.

[Engine is running]
» Warm-up condition

e |dle speed

(11 - 14V)

BATTERY VOLTAGE

EC-421
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DTC P1493 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
VALVE/SOLENOID VALVE

On Board Diagnosis Logic

On Board Diagnosis Logic

NCECG414

DTC No. Malfunction is detected when ... Check items (Possible Cause)

P1493 e EVAP canister purge control valve does not operate e EVAP canister purge control valve

properly {stuck cpen).

e EVAP canister purge control solenoid valve
e Vacuum hoses for clogging or disconnection
» EVAP control system pressure sensor

o EVAP canister vent control valve

» Water separator

e EVAP canister saturated with water

B PURG CNVESA P1aga il D

THIS SUPPORT FUNCTION
IS FOR

DTC P1493.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS,

| EXIT “ START |
SEF810UB|

B PURG CNVRSA P14g3ll []

xkxxx OK wxmxx

W SELF-DIAG RESULTSH

* % ¥k NO FAILURE * % % %

END ]] PRINT

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e If DTC P1493 is displayed with P1492, first perform trouble
diagnosis for DTC P1492. (See EC-414.)

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

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 idie for at least 90 seconds.

4) Select “PURG CN/V & S/V P1493” of “EVAPORATIVE SYS-
TEM” in “DTC WORK SUPPORT” mode with CONSULT.

5) Touch "START".

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 30 seconds.)

MOECD415

SEF&11UB Selector lever Suitable position
Vehicle speed 36 - 120 kmv/h (22 - 75 MPH)
CMPS.RPM (REF} 1,000 rpm or more
B/FUEL SCHDL 1 - 4.5 msec

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-424.

EC-422



DTC P1493 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
VALVE/SOLENOID VALVE

DTC Confirmation Procedure (Cont'd)

& With GST

NOTE:
S D - OMPH e Hold the accelerator pedal as steady as possible during €]
CALCLOAD ........ ) driving in step 6.
P —y T I8 e If the driving conditions are not satisfied in step 6, restart

g 9
THROTTLE POS .eooeerecrvrvinene 0.0% the procedure. WA
INTAKE AIR ....ooooeeeereeenr, 27°C . .
FUEL SYS #1 ... OLDRIVE o It is better that the fuel level is low.
FUEL SYS #2 . UNUSED . . .
SHORT FT #1 . = 0.8% 1) Start engine and warm it up to normal operating temperature. [g}j
é%’g‘%ﬁsf‘ - G 2) Select “MODE 1" with GST.
2FT B1 S1 . 0.8% i
Q25 BY S2.....oommmmn BOIV |qeiqn] o) ChECK engine coolant temperature. L
Engine coolant temperature: 40 - 100°C (104 - 212°F)

100°C (212°F). If it becomes higher than 100°C (212°F), cool

Be sure that engine coolant temperature does not exceed -
down the engine and perform the procedure again from the

beginning.
4} Turn ignition switch “OFF” and wait at least 5 seconds. Fl2
5) Restart engine and let it idle for at least 100 seconds. |
6) Maintain the following conditions for at least 30 seconds. eL
Gear position Suitabie gear position
Vehicle speed 36 - 120 km/h (22 - 75 MPH) MT
Engine speed 1,000 rpm or more
Engine coolant temperature 40 - 100°C {104 - 212°F) AT

7) Select “MODE 7” with GST.
8) If 1st trip DTC is detected, go to “Diagnostic Procedure™, EC- &}

==

424,
sU
BR
CONNEGT @ Without CONSULT STF
l @ i
e Hoid the accelerator pedal as steady as possible during
ECM |0| CONNECTOR|| driving in step 5. B
51 e If the driving conditions are not satisfied in step 5, restart
the procedure.
e It is better that the fuel level is low. BT
1) Start engine and warm it up to normal operating temperature.
& o 2) Check voltage between ECM terminal 51 (Engine control tem- A
= perature sensor signal) and ground
SEF487R Voltage: 0.8 - 1.5V

Perform the following procedure béfore the voltage drops §G
below 0.8V. If the voltage drops below 0.8V, cool down the
engine and perform the entire procedure ail over again,

3) Turn ignition switch “OFF” and wait at least 5 seconds. EL

4} Restart engine and let it idle for at least 100 seconds.

5} Maintain the foliowing conditions for at least 30 seconds. 54
609
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DTC P1493 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
VALVE/SOLENOID VALVE

DTC Confirmation Procedure {Cont'd)

Gear position

Suitable gear position

Vehicle speed

36 - 120 knvh {22 - 75 MPH)

Engine épeed

1,000 mpm or more

Check voltage between ECM
terminal 51 and ground

0.8-1.5V

8) Stop the vehicle, turn

ignition switch “OFF”, wait at least 5

seconds, and then turn “ON”,
7} Perform “Diagnostic Test Mode 1l (Self-diagnostic results)” with

ECM.

8) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
424.

Diagnostic Procedure cecors

1

INSPECTION START

Do you have CONSULT?

Yes or No
Yes [ GO TO 2.
No » GO TO 3.

EC-424



DTC P1493 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
VALVE/SOLENOID VALVE

Diagnostic Procedure (Cont'd)

2 CHECK VACUUM SIGNAL 3 CHECK VACUUM SIGNAL
(F) With CONSULT {3 Without CONSULT @Gl
1. Turn ignition switch “OFF”, 1. Start engine and warm it up to normal operating tempera-
2. Disconnect vacuum hose to EVAP canister purge control ture.
valve and install vacuum gauge. 2. Stop engine. MA
3. Lift up drive wheels.
4. Discohnect vacuum hose to EVAP canister purge control
valve.
o
@W > o / LG
Brake -~ .
>\<fluid Lo Tl /aca”'sm'-{
— - Teservoir & Q gglﬁii)ﬁ
o ) T valve
SEF307W
EE
SEF307W
5. Install vacuum gauge and start engine and let it idle at least CL
EVAP canister 60 seconds.
\\ purge control Vacuum gauge
) oA EN, BT
! 3-way conneclor
Vacuum hose EVAP canister
{originalty connected . purge control AT
to the EVAP canister ™ \ valve
purge contrel valve) (cqﬂ /
SEF822U | 7
3. Start engine. v h AX
4. Perform “PURG CONT S/ in “ACTIVE TEST" mode. T ctod
5. Setect “ON” and “OFF” on CONSULT screen. {originally connects
. N . to the EVAP canister
6. Check vacuum hose for vacuum while revving engine up to urge control vaive) SU
2,000 rpm. puTg SEFB22U
6. Shift selector lever to 1st gear position (M/T models}.
8 ACTIVE TEST il D 7. ggggkr;;cuum hose for vacuum when revving engine up to BE
PURG CONT &~V O N While operating solenoid valve, vacuum should exist.
(PURG CONT VAC) VG ON 8. Release the accelerator pedal and let it idle. -
==z====z== MONITOR zzzzzozs=: Vacuum should not exist. ST
PURG CONT S/ ON
CMPSsRPM(REF) 2000rpm OK or NG
CLSD THUP swW OFF OK P GOTOS. EBS
COOLANT TEMP/S 84°C
NG » GO TO 4.
BRI [ON/OFF ][ OFF | BT
SEFE18T 4 CHECK EVAP CANISTER PURGE CON-
ON: Vacuum should exist. TROL SOLENOID VALVE
OFF: Vacuum should not exist. Refer to “Component Inspection”, EC-427. [A
OK or NG OK or NG
OK > GOTOS OK p | Check vacuum hoses for improper IS
NG > GO TO 4 connection, clogging or disconnection.
Refer to “Vacuum Hose Drawing”, EC-
21. =L
NG > Replace EVAP canister purge control
solenoid valve.
DX
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DTC P1493 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
VALVE/SOLENOID VALVE

Diagnostic Procedure (Cont'd}

5 CHECK EVAP CANISTER VENT CONTROL

9

CHECK EVAP CANISTER PURGE CON-

WITH WATER

VALVE TROL VALVE
Refer to “Components Inspection”, EC-401. Refer to “Component Inspaction”, EC-427.
OK or NG OK or NG
CK » GO TO 6. CK > GO TQ 10.
NG > Replace EVAP canister vent control NG » Replace EVAP canister purge control
valve. valve,
6 CHECK IF EVAP CANISTER IS SATURATED 10 CHECK EVAP CONTROL SYSTEM PRES-

SURE SENSOR HOSE

1. Remove EVAP canister with EVAP canister vent control
valve attached.
2. Check if water drains from the EVAF canister.

% EVAP canister

Check disconnecticn or improper connection ¢f hose con-
nected to EVAP control system pressure sensor.

OK or NG
OK 3 GO TO 1.
NG - Install hose property or replace it.
11 CHECK HARNESS CONNECTOR

EVAF canister

1. Disconnect EVAP control system pressure sensor hamess
connecior.

2. Check hamess cennector for water,
Water should not exist.

Water
™4 vent control valve SEF596U
Yes or No
Yes > GO TO 7.
No p {GOTOOS.
T7 CHECK EVAP CANISTER

OK or NG
OK » GO TQ 12,
NG > Replace EVAP control system pressure
5ensor.
12 CHECK EVAP CONTROL SYSTEM PRES-

SURE SENSOR AND CIRCUIT

Weigh the EVAP canister with EVAP canister vent control valve
attached.
The weight should be less than 1.8 kg (4.0 Ib).

Perform *DTC Condirmation Procedure”, EC-303.

OK or NG
OK » GO TO 9.
NG > GO TO 8.
8 DETECT MALFUNCTIONING PART

OK or NG

oK > GO TO 13.

NG > Replace EVAP control system pressure
sensor and repair or replace harness
and connector.

13 CHECK EVAPORATIVE EMISSION LINE

Check the following.
1. Visually check the EVAP canister for damage.
2. Chack hose connection between EVAP canister and water

Check EVAP purge line hoses for leak or clogging.
Refer to "EVAPCRATIVE EMISSION LINE DRAWING”, EC-31.

separator for clogging and poor connection.
3. Check water separator.
Refer to "Component Inspection”, EC-401.

> Repair hose or replace EVAP canister
or water separator.

OK or NG
0K » GO TO 14.
NG > Repair EVAP purge line hoses.
14 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-110.

>

INSPECTION END

EC-426




DTC P1493 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE CONTROL
: VALVE/SOLENOID VALVE

Component Inspection

Component Inspection

NCECGa17

macvetestm [ EVAP CANISTER PURGE CONTROL SOLENOID Vﬁc[s'c!gsm al
PURG CONT SV O N ® With CONSULT
:iiffiffﬂc\moa _V_(E__C_’E"___ 1. Lift up driving wheels (M/T models only).
PURGCONT SV ON 2. Turn ignition switch “ON”. A
CMPS-RPM(REF) 2000rpm 3. Select "PURG CONT S/V” of “ACTIVE TEST” mode with CON-
CLSD THLP 5W OFF SULT.
COOLANT TEMP/S 84°C ) . . ERM
4. Start engine and warm it up to normal operating temperature.
mION/OFF” OFF | 5. Disconnect vacuum hose at EVAP canister purge control
SEF518T valve. LG
6. Touch “ON" and “OFF” and check for vacuum passing through
the hose.
Condition Vacuum
Idle Not exist
1=
2,200 rpm (A/T models) P
2,000 rpm with 1st gear position (M/T Exist
_ vahe models) el
raservolr p
BT ! § Without CONSULT
X Check air passage continuity.
IS SEF321wW N i " = [M]T
- ir passage continuity ir passage continuity
Condition between A and B between A and C
&
12V direct current supply Vi No A
between terminals es
No supply No Yes AKX
If NG or operation takes more than 1 second, replace solenoid A
BATTERY valve. sU
SEF313Q
EVAP cani EVAP CANISTER PURGE CONTROL VALVE
canister purge NCECO417502 ST

contral valve Check EVAP canister purge control valve as foliows:

1. Blow air in port A and B, then ensure that there is no leakage.

2. Plug port B and blow air in port C and check that air flows RS
freely from port D.

3. Plug port D and blow air in port C, check that there is no leak-

age. BT
4. Apply vacuum to port A. [Approximately —13.3 to -20.0 kPa
(=100 to —150 mmHg, -3.94 to -5.91 inHg)] HA
Plug port D and blow air in port C and ensure free flow out of
SEF043VA port B.
SG
EL
DX
613
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System Description

DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

System Description

NCECOa18

The malfunction information related to A/T (Automatic Transaxle) is transferred through the line (circuit) from
TCM (Transmlssmn Control Module) to ECM. Therefare, he 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.

ECM Terminals and Reference Value

NCECO272

Specific_ation data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI-
NAL
NO.

WIRE
COLOR

ITEM

CONDITION DATA (DC Voltage)

7 PU

A/T check signal

[lgnition switch “ON™] 5.7V
[Engine is running]

On Board Diagnosis Logic

NCECO220

DTC No.

Malfunction is detected when ... Check ltems (Possible Cause)

P1605 e An incorrect signal from TCM (Transmission Control e Hamass or connectors

0804

Module) is sent to ECM.

[The communication line circuit between ECM
and TCM {Transmission Control Module) is open
or shoned.]

e Dead (Weak) battery

e TCM (Transmission Control Module)

¥ MONITCOR

CMPS=RPM{REF) 700rpm

¥r NO FAIL D

RECORD

SEF190PM

DTC Confirmation Procedure

NOTE:
If “DTC CONFIRMATION PROCEDURE" has been previously
conducted, always turn ignition switch “OFF” and wait at least 5

seconds before conducting the next test.

@ With CONSULT

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and let it idle for at least 40 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
430.

& With GST

1} Start engine and let it idie for at ieast 40 seconds.

2) Select “MODE 7" with GST.

3) [If 1st trip DTC is detected, go to “Diagnostic Procedure™, EC-
430.

No Tools

1} Start engine and let it idle for at least 40 seconds.

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

3) Perform “Diagnostic Test Mode [I” (Self-diagnostic results) with
ECM.

4) If 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC-
430.

NCECGa21

EC-428



DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Wiring Diagrarm

Wiring Diagram

NCECGaz2

EC-ATDIAG-01 @i

TCM MIA
(TRANSMISSION
CONTROL
MODULE)

OBD2 = M

PU B : Cetectable line for DTC L@

— Non-detectable fine for DTC

FE

CL
MT

AT

suU

[l §T

ECM

BT

HA

[RARNEAER0)|
el el ishe:7 15II@
[Lalzo2t ) lz2l2el2 §

()

EL

101]102]103] [104]105]108]
107]108[108] [110]111]112
1314|115} 116117118

TECS50
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DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Diagnostic Procedure

Diagnostic Procedure i

1 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF".,
2. Disconnect ECM harness connector and TCM harness con-

nector.

TCM {Transmission
control module)

SEF313W

3. Check harness continuity between ECM terminal 7 and
TCM terminal 15.

-]

12345 6[715]9]| |Th
ERIEEDEELE

I ecwm lojconnecTor]|

4|
18]2021 l'? 22232 —
cd | €
HS.
DISCONNECT @@w
SEF266W

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

OK ar NG
OK > GO TO 2.
NG > Repair open circuit or short to ground
or short toc power in harness or con-
nectors.

2 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-110.

» INSPECTION END

616 EC-430



.DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Companent Description

Component Description .
) When the gear position is “P” (A/T models oniy) or “N”, park/neutral
PP suitch position (PNP) switch is “ON". G
connector ECM detects the park/neutral position when continuity with ground
exists. MA
ERM
SEF740W ﬂ:.@
CONSULT Reference Value in Data Monitor
MOde NCECD425
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION EE
Shift lever: “P” or “N” ON
P/N POSI SW o Ignition switch: ON
Except above | OFF CL
ECM Terminals and Reference Value _—
Specification data are reference values and are measured between each terminal and 43 (ECM ground). by
TERMI- |\ oo
:gl_ COLOR ITEM CONDITION DATA (DC Voltage) BT
[Ignition switch “ON”] A
e Gear position is “Neutral position” (M/T models} Approximately 0V .
Y G/OR PNP switch e Gear position is “N” or “P” (A/T models)
[ignition switch “ON"] BATTERY VOLTAGE S0
e« Except the above gear position (11 - 14V)
On Board Diagnosis Logic BR
NCECO42T
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1706 » The signal of the PNP switch is not changed in the pro- | e Harness or connectors ST
1003 cess of engine starting and driving. {The PNP switch circuit is open or shorted.}
o PNP switch 5y
ES
B
R
2 DTC Confirmation Procedure woeones S0
B PARK/NEUT POSI SW CKT IR CAUTION:
SHIFT Always drive vehicle at a safe speed. EL
NOTE:
QUT OF POSIT . . .
NP on If “DTC Confirmation Procedure” has been previously conducted,
THEN always turn ignition switch “OFF” and wait at least 5 seconds |
TOUGH START beforfa conducting the next test.
(B) With CONSULT

1) Turn ignition switch “ON".

| NEXT]| START |

SEFB54UA

EC-431 617 |
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DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

DTC Confirmation Procedure (Cont'd)

@ Yr MONITOR ¥ NO FAIL D
CMPS-RPM(REF) 2300rpm
GCOOLAN TEMP/S 85°C
VHCL SPEED SE 80kmv/h
P/N POSI SW OFF
B/FUEL SCHDL 2.1msec
RECORD ]
SEF726W|

[_Ecn ﬁCUNNEBTUR]Jﬁ
@

SEF964N

2) Perform “PARK/NEUT POSI SW CKT” in “FUNCTION TEST”
mode with CONSULT.
Select “P/N POS| SW” in “DATA MONITOR” mode with CON-
SULT. Then check the “P/N PQSI SW” signal under the follow-
ing conditions.

Position (Selector lever) Known good signal

“N™ and “P” (A/T only) position ON
OFF

Except the above paosition

If NG, go to “Diagnostic Procedure”, EC-434.
If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT.
4) Start engine and warm it up to normal operating femperature.
5} Maintain the following conditions for at least 50 consecutive
seconds.

2,100 - 3,000 pm (M/T)
1,800 - 2,600 pm (A/T)

CMPS.RPM (REF)

COOLAN TEMP/S More than 70°C {158°F)

B/FUEL SCHDL

0.9 - 3.7 msec (M/T)
1 - 4 msec (A/T)

VHCL SPEED SE 70 - 100 km/h (43 - 82 MPH)

Selector lever Suitable position

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
434.

Overall Function Check receoe

Use this procedure to check the overall function of the park/neutrai

position switch circuit. During this check, a 1st trip DTC might not

be confirmed.

(9 Without CONSULT

1) Turn ignition switch "ON”.

2) Check voltage between ECM terminal 22 (PNP switch signal}
and body ground under the following conditions.

Conditicn (Gear position) Voltage (V) (Known good data}

“P” (A/T only) and “N” position Approx, 0

BATTERY VOLTAGE

Except the above position (11 - 14V)

3) If NG, go to “Diagnostic Procedure”, EC-434.

EC-432



DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

- Wiring Diagram

Wiring Diagram

NCEC0430

EC-PNP/SW-01 @l

ECM
Fog
NEUT MA
{L22]y
G/OR
. : Deteclable line for DTC EWH
e Non-detectable line for DTC
Ay With AT e
GIOR My - with MT 7
I—l—l
- FED
G/OR
I FE
O
i CcL
G/OR G/OR
[Eml [l MT
pag
NEUTRAL | sWITCH P ; E@)FS“;(‘JF‘II\(IDEI\IIJTRAL AT
- Em) - A 3 SWITCH
OTHERS T G :<{w> NI 2 Yo
R -
i
B [z] AX
B
! _ SU
O BR
[ |
B
He &
i ™
3 8 B RS
o~d |
=
_— —_ B
BT
21314]5N 1 7ajlzl7]8y FA1E F1EAY
! e?sgj \4593@ ksavej
8SC
| p—— |
101fiozfroa] [roa]ios] o8 1]2]3 a8[39] [a0a1] [53[sa]s5 EiN
worposon] [ofm[me] (B16171819] O 22| 3] Laalsslasls7lzelsoleo] [
[47{48]e2T63[64]e5] W HS.
13fne|ts| fretr|is GER llelaelar] L9150 BEnD oK
=

TECS51
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DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure For M/T Models

Diagnostic Procedure For M/T Models

1 CHECK GROUND CIRCUIT

3 CHECK INPUT SIGNAL CIRCUIT

ground.

)2

1. Turn ignition switch “OFF",
2. Disconnect PNP switch hamess connector.

PNP switch
harness
connector

SEF740W

3. Check hamess continuity between terminal 2 and body

CASCONNECT

& ®

=l

SEF267W

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

1. Disconnect ECM harness connector,
2. Check harness contiruity between ECM terminal 22 and
terminal 1.

I Ecm |0|CONNECTO_H_]j @
- 22 DlSCONT

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

DISCONNECT

[@]

SEF268W

OK or NG
OK » |[GoTOS.
NG > GOTOA4

4 DETECT MALFUNCTIONING PART

Check the following.
o Hamess connectors F6, E123
e Harness for open or short between ECM and PNP switch

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

OK or NG
OK » |GoTOS.
NG » |GoTO2

5 CHECK PNP SWITCH

2 DETECT MALFUNCTIONING PART

Refer to MT section.

Check the following.

ground

» Harness connectors E101, E33
s Hamness for open or short between PNP switch and body

OK or NG
OK » GQ TO 6.
NG > Replace PNP switch.

6 CHECK INTERMITTENT INCIDENT

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

Perform *TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

| INSPECTION END

EC-434

NCECO431




DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure For A/T Models
Diagnostic Procedure For A/T Models

=NCECO432

Gl
1 CHECK GROUND CIRCUIT 4 DETECT MALFUNCTIONING PART
1. Tum igniticn switch “OFF”. Check the following.
2. Disconnect PNP switch harness connector. « Hamess connectors F6, E123 A
3. Check continuity between terminal 2 and ground with CON- e Hamess for open or short between PNP switch and ECM

SULT or tester.
EM

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

HSCONNECT nectors.
TR LG
IRV 15,

5 CHECK PNP SWITCH

@ Refer to AT section.
= OK or NG

= SEF269W EE
CK GO TO 6.

Continuity should exist. > ‘
4. Also check hamess for short to ground and short to power. NG B |Replace PNP switch. \
OK or NG GL |
OK > |GOTO. 6 CHECK INTERMITTENT INCIDENT ‘

NG > GO TO 2. Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT MT

INCIDENT”, EC-110,
2 DETECT MALFUNCTIONING PART AT
; » |INsPECTION END -
Check the following.
e Harness connectors E101, E33 )
s Harnass for open or short between PNP switch and body A
ground

|

» Repair open circuit or short to ground SU

or short to power in harness or con-
nectors.

BR |
3 CHECK INPUT SIGNAL CIRCUIT :
S

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 22 and
terminals 1.
RS

S [ Ecm HCONNECTDRHEF%W |
IA 22 K BT

DISCONNECT

DISCONNECT

®| @™ o

SEF270W G -

Continuity should exist. f

3. Also check harness for short to ground and short to power. ‘
OK or NG E[L ;

OK » |GOTOS. '
NG » |GOTO4 X |

EC-435 621 |



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

System Description
System Description
NCECQ433
COOLING FAN CONTROL ‘
NCECO433501
Sensor Input Signal toc ECM EC';?O:JHC' Actuator
Vehicle speed sensor Vehicle speed
Engine coolant temperature 'sensor Engine coolant temperature
ECM Cooling fan relay(s)
Air conditioner switch Air cenditioner “ON” signal
Ignition switch Start signal

The ECM controis the coeling fan correspoending to the vehicle speed, engine coolant temperature, and air
conditioner ON signal. The control system has 3-step control [HIGH/LOW/OFF].

OPERATION NCECD433502

Air conditloner switch is "ON",

Alr conditioner switch is "OFF".
105 (221)

°C (°F)

DC (OF)

105 (221
100 (212) | 100 (212) ¢
95 (203) 95 (203) §

20 80

Engine coolant temperatyre

(12) ({50
Vehicle speed km/h (MPH)

: Cocling fans operate at “High" speed.
SEF226NA

Engire coclant temperature

(12) (50
Vehicle speed km/h (MPH)

[] : Cooling fans do not operate. . Cooling fans operate at ““Low" speed.

CONSULT Reference Value in Data Monitor
MOde NCEC0488
Specification data are reference values.

SPECIFICATION

MONITCR ITEM CONDITICN
Air conditioner switch: OFF OFF
e Engine: After warming up, idle
AIR COND SIG the engine Air conditioner switch: ON ON
(Compressor operates}
Engine coolant femperature is OFE
94°C (201°F) or less
e After warming up engine, idle Engine coclant temperature is
COOLING FAN the engine. between 95°C (203°F) and 104°C [LOW
e Air conditioner switch; OFF (218°F)
Engine coclant temperature is HIGH
105°C (221°F) or more

EC-436



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

ECM Terminals and Reference Value

| ECM Terminals andr Refe

rence Value

=NCECO487
Specification data are reference values and are measured between each terminal and 43 (ECM ground). al
TERMI- | e ' '
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO. WA
[Engine is running] BATTERY VOLTAGE
+ Coaoling fan is not operating (11 - 14V)
13 LG Cooling fan relay {High) Eiil
[Engine is running] 0- 08Y
» Cooling fan (High) is operating ‘
[Engine is running] BATTERY VOLTAGE LC
« Cooling fan is not operating (11 - 14v)
14 LY Cooling fan relay (Low)
[Engine is running] 0.06V
e Cooling fan {Low) is operating ’
[Engine is running] _ EE ‘
o Both air conditioner switch and blower swilch are | Approximately 0V
21 |LW  |Air conditioner switch "ON” {Gompressor operates) |
[Engine is running] BATTERY VOLTAGE GL
e Air conditioner switch s “OFF” (11 - 14V)
On Board Diagnosis Logic ] |
If the cooling fan or another component in the cocling system malfunctions, engine coolant temperature will
rise.
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is AT
indicated.
. . Y i
Diagnostic o Check ltems AX |
Trouble Code Malfunction is detected when ... ;
No. (Possible Cause)
0208 + Cooling fan dces not operate properly {Overheat). s Hamess or connectors SU
# Cooling fan system does not operate properly (Over- (The cocling fan circuit is open or shorted.)
heat). e Cooling fan o |
« Engine coolant was not added to the system using the « Radiator hose BR
proper filling method. ¢ Radiator
e Radiator cap
e Water pump ST
e Thermostat
For more information, refer to “MAIN 12 CAUSES |
OF OVERHEATING", EC-448. _ =S
CAUTION:

When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA g7 |
section {(“Changing Engine Coolant”, “ENGINE MAINTENANCE”). Also, replace the engine oil. -
1) Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute. Be sure
to use coolant with the proper mixture ratio. Refer to MA section (“Anti-freeze Coolant Mixture HA &
Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”).

2) After refilling coolant, run engine to ensure that no water-flow noise is emitted. 86 !

EC-437
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TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Overall Function Check

(1]

SEFB21W
4] MacTveTESTHR [
COOLING FAN OFF
zz==zz===:z MONITOR zzz==zzzz==:
COOLAN TEMP/S 88°C

l EI_II Low 1

MEF314FA

Cocling fan
vl

@B

SEC163BA

/— Cocling fan
=3, Engine coolant

temparature sensor
harness connector

7€

1504} resistor

MECA75B

Overall Function Check
NCECD489

Use this procedure to check the overall function of the cooling fan.

During this check, a DTC might not be confirmed.

WARNING:

Never remove the radiator cap when the engine is hot. Serious

burns could be caused by high pressure fluid escaping from

the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by

turning it a quarter turn to aliow built-up pressure to escape.

Then turn the cap all the way off.

(E) With CONSULT

1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “Diagnos-
tic Procedure”, EC-440.

2) Confirm whether customer filled the coolant or not. If customer
filled the coolant, skip the following steps and go to “Diagnos-
tic Procedure”, EC-440,

3} Turn ignition switch “ON".

4) Perform “COOLING FAN” in “ACTIVE TEST"” mode with CON-
SULT.

5) I the results are NG, go to “Diagnostic Procedure”, EC-440.

# Without CONSULT

1} Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “Diagnos-
tic Procedure”, EC-440.

2) Confirm whether customer filled the coclant or not. If customer
filled the coolant, skip the following steps and go to “Diagnos-
tic Procedure”, EC-440.

3) Start engine.

Be careful not to overheat engine.

4) Set temperature control lever to full cold position.

5) Turn air conditioner switch “ON".

6) Turn blower fan switch “ON".

7) Run engine at idle for a few minutes with air conditioner oper-
ating.

Be gareful not to overheat engine.

8) Make sure that cocling fan operates at low speed.
if NG, go te “Diagnostic Procedure”, EC-440.
if OK, go to the following step.

9) Turn ignition switch “OFF”.

10) Turn air conditioner switch and blower fan switch “OFF”.

11} Disconnect engine coolant temperature sensor harmess con-
nector.

12} Connect 150€ resistor to engine coolant temperature sensor
harness connector.

13) Restart engine and make sure that cooling fan operates at
higher speed than low speed.

Be careful not to overheat engine.
14) It NG, go to “Diagnostic Procedure”, EC-440.

EC-438



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Wiring Diagram
Wiring Diagram .
IGNITION SWITCH BATTERY i EC-COOL/F-01 €l
T
Refer to EL-POWER. VAN

N  Detectable line for DTC
; Non-detectable line for DTC EM

FUSE BLOCK
% 10A )
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@ == |
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?ﬂ ?I] 9” ?I] RELAY-2 ?I] q)[I RELAY-3
E4b
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I | NIT
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TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure

Diagnostic Procedure
NCECO487

1 INSPECTION START 2 CHECK COOLING FAN LOW SPEED

Do you have CONSULT? OPERATION

v N With CONSULT
es or No 1. Disconnect cooling fan relays-2 and -3.
Yes | 3 GO TO 2.
No » GO TO 4.

AECT07

3. Perform “COOLING FAN CIRCUIT” in *FUNCTION TEST”
mode with CONSULT.

B COOLING FAN CIRCUIT @
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

Next [ NO YES

MEF311F

) with CONSULT
1. Disconnect cooling fan relays-2 and -3.

2. Turn ignition switch “ON",

3. Perform "“COOLING FAN" in “ACTIVE TEST" mode with

CONSULT.

BACTVETESTE [
cooung Fan OFF
== = MCONITOR = = =

COOLAN TEMP/S 88°C

W] O

MEF313F
4. Make sure that cooling fans-1 and -2 operate at low speed.
OK or NG
OK » GO TO 3.
NG > Check coeling fan low speed control
circuit. (Go to PROCEDURE A, EC-
444

626 EC-440



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Cont'd)

|3 CHECK COOLING FAN HIGH SPEED
OPERATION

4 CHECK COOLING FAN LOW SPEED
OPERATION

@ With CONSULT

1. Turn ignition switch “OFF”.

. Reconnect cocling fan relays-2 and -3,

. Disconnect cooling fan relay-1.

. Turn ignition switch “ON".

. Perform “COOLING FAN CIRCUIT" in “FUNCTION TEST"
mode with CONSULT.

M bwn

W COOCLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ nexT || NO ][ YES |

MEF311F

(B) with CONSULT

1. Turn ignition switch “OFF”.

. Reconnect cooling fan relays-2 and -3.

. Disconnect cooling fan relay-1.

. Turn ignition switch “ON",

. Perform "CQOLING FAN" in “ACTIVE TEST" mode with
CONSULT.

>

o b ow

MACTVETEST R[]
cooLing FaN OFF
= = = MONITOR = = =

COOLAN TEMP/S 88°C

- 1
| & (e oFF |
MEF314F

6. Make sure that cooling fans-1 and -2 operate at higher
speed than low speed.

@ Without CONSULT
1. Disconnect cooling fan relays-2 and -3.

174 A "
Coaoling fan relay-1

AEC707

. Set temperature lever at fult cold posHion,

. Turn air conditioner switch “ON".

. Turn blower fan switch "ON".

. Make sure thal cooling fans-1 and -2 operate at fow speed.

Cooling fan
—3 /‘

L NN

SEC163BA
OK or NG
OK p [GOTOS.
NG > Check cooling fan low speed control

circuit. (Go to PROCEDURE A, EC-
444.)

QK or NG
OK > GO TO 6.
NG » Check cooling fan high speed control

circuit. {Go to PROCEDURE B, EC-
446.)

EC-441

GL

T

AT

)
=

BR

EL

B
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TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Cont'd)

5 CHECK COOLING FAN HIGH SPEED
OPERATION

7 CHECK RADIATOR CAP

$® Without CONSULT

- Turn ignition switch “OFF”,

- Reconnect cooling fan relays-2 and -3.

. Disconneet cooling fan relay-t.

Tumm air conditioner switch and blower fan switch “OFF”.

. Disconnect engine coolant temperature sensor harness
connector.

. Connect 15082 resistor to engine coolant temperature sen-
sor harness connector.

7. Restart engine and make sure that cooling fans-1 and -2

operate at higher speed than low speed.

[+2]

Cooling fan

150 0 resistor

DISCONNECT

Engine coolant
temperature sensor
harness connector

Apply pressure to cap with a tester.

(J33984-A)

Radiator cap relief pressure;
59 - 98 kPa (0.6 - 1.0 kg/cm?, 9 - 14 psi)

OK or NG

SLC755A

OK » GO TO 8.

NG > Replace radiator cap.

8 CHECK THERMOSTAT

MEFE13EA
OK or NG
OK p |GOTOS.
NG > Check cooling fan high speed control

circuit. (Go to PROCEDURE B, EC-
448.)

6 CHECK COOLING SYSTEM FOR LEAK

Apply pressure to the cooling system with a tester, and check
if the pressure drops,

Testing pressure: 157 kPa {1.6 kg/cm?, 23 psi)
CAUTION:
Higher than the specified pressure may cause radiator
damage.

EG17650301
(J33984-A)

SLCT54A
Pressure should not drop.

CK or NG

1. Check valve seating condition at normal room tempera-
tures.
It should seat tightly.

2. Check valve opening temperature and valve lift.

SLC343
Valve opening temperature:
76.5°C (170°F) [standard]
Vaive lift:
More than 8 mm/90°C (0.31 in/194°F)
3. Check if valve is closed at 5°C (9°F) below valve opening

temperature.
For details, refer to LC section (“Thermostat”).
OK or NG
oK > GO TO 9.
NG > Aeplace thermostat

OK » [GOTO7.

9 CHECK ENGINE COOLANT TEMPERATURE

NG > Check the following for leak
« Hose

e Radiator

« Water pump

Refer to LC section ("Water Pump™.

SENSOR
Refer to “COMPONENT INSPECTION", EC-160.
OK or NG
OK »p |GOTO10.
NG > Replace engine coolant temperature
SENSOT.

EC-442




TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Cont'd)

10 CHECK MAIN 12 CAUSES

If the cause cannot be isolated, go to "MAIN 12 CAUSES OF
OVERHEATING", EC-448.

> INSPECTION END

EC-443

MA

B

LG

el
i

AT

SU
B3
S
RS
BY |
HA |
§C

EL
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TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Cont'd)

PROCEDURE A

=NCECO4891507

CONSULT or tester.

0
I
L

l.
@ o |

(o]

1 CHECK POWER SUPPLY 3 CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF". 1. Turn ignifion switch “OFF”.

2. Disconnect cooling fan relay-1. 2. Disconnect cooling fan motor-1 harness connector and
3. Tumn ignition switch “ON". cooling fan motor-2 harness connector.

4. Check voltage between terminals 1, 3, 7 and ground with

SEF727W
Voltage: Battery voltage
OK or NG
aK » GO TO 3.
NG > GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

¢ 10A fuse

o 40A fusible link

e Hamess for open or short between cooling fan relay-1 and
fuse

e Harness for gpen or short between cooling fan relay-1 and
battery

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

. Cooling fan motor 1

\{ harness connector
SEF304V

3. Check harness continuity betwesn relay-1 terminal 6 and
motor-1 terminal 1, motor-1 terminal 4 and body ground.

A€ A€

) 2]
3[4 5[7]

LEN|

SEF728W
Continuity should exist.
4. Also check harness for short to ground and short to power.
5. Check harness continuity between relay-1 terminal 5 and
motor-2 terminal 1, motor-2 terminal 4 and body ground.

& DISGQONNECT E DISCONMECT
A E CAE

:
L=
ik

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

SEF729W

OK or NG

OK > GO TO 4.

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

EC-444



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Cont'd)

4 CHECK OUTPUT SIGNAL CIRCUIT

CHECK COOLING FAN RELAY-1

1. Disconnect ECM harness connector,
2. Check harness continuity between ECM terminal 14 and
relay-1 terminal 2.

[ 2 tc—
EIR

i Ecm lo[connecToR]]
14

(@]

SEF730W
Continuity should exist.
3. Also check harness for short to ground and short to power.

6
Refer to “Component inspection”, EC-449.

OK or NG
OK » GOTC 7.
NG » Replace cooling fan relay.
7 CHECK COOLING FAN MOTORS-1 AND -2
Refer to “Component Inspection”, EC-449. '

OK or NG
OK > GO TO 8.
NG > Replace cocling fan motors.,
8 CHECK INTERMITTENT INCIDENT

OK or NG
OK » GO TO 6.
NG > GO TO 5.

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT", EC-110.

»

INSPECTION END

5 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E75, M6

e Harness connectors M49, F23

e Harness for open or short between cooling fan relay-1 and
ECM

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

EC-445

[ERA

LG

M
AT
AX
SU
BR
ST
RS
BT
A
SG

EL
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TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Cont'd)

PROCEDURE B

=NCECD431502
1 CHECK POWER SUPPLY 3 CHECK GROUND CIRCUIT
1. Turn ignition switch “OFF". 1. Turn ignition switch “OFF".
2. Disconnect cooling fan relays-2 and -3. 2. Disconnect cooling tan motor-1 harness connector and
3. Turn ignition switch “ON". cooling fan motor-2 harmess connector.
4. Check voltage between cooling fan relays-2 and -3 termi- 3. Check hamess continuity between relay-2 terminal 5 and
nals 1, 3 and ground with CONSULT or tester. motor-1 terminal 2, relay-2 terminal & and motor-1 terminal
3, relay-2 termina! 7 and body ground.
ﬁ'ﬁ % & DISCONNECT & DISCONNECT
A€ £ HME MAE
@:‘w [12] Q]
- 517 2 (
e i N ! ’ A &
SEF731W
Voitage: Battery voltage SEF732W
OK or NG Continuity should exist.
or 4. Also check harness for short to ground and short to power.
OK > GO TO 3. 5. Check harness continuity between reday-3 terminal 5 and
motor-2 terminal 2, relay-3 terminal 6 and motor-2 terminal
NG > GO TO 2. 3, relay-3 terminal 7 and body ground.
E DISCONNECT E DISCONNECT
2 DETECT MALFUNCTIONING PART Eé} Eﬁ}
Check the following. Tz
e Harness for open or short between cooling fan relays-2 and 57 IE F) @5
-3 and fuse /3[% e o 34 [%)
« Harness for open ar short between cooling fan relays-2 and =
-3 and fusible link @
> Repair harness or connecters., @
SEF732W
Continuity should exist.
6. Also check harness for short to ground and short to power.
OK or NG

OK » GO TO 4.

NG > Hepair open circuit or short to ground
or short fo power in harness or con-
nectors.

EC-446



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Cont'd)

4 CHECK QUTPUT SIGNAL CIRCUIT ] CHECK COOLING FAN RELAYS-2 AND -3
1. Disconnect ECM harness connector. Refer to “Component Inspection”, EC-448. . @ﬂ
2. Check hamess conlinuity between ECM terminal 13 and NG
cooling fan relay-2 terminal 2, cooling fan relay-3 terminal 2. OK or
& DISCONMECT OK » GO TO 7. MIA
HS E}] mscmm NG P | Replace cocling fan relays.
i EcmM ]0] cowmecro_" Edd

7 CHECK COOLING FAN MOTORS

- 2
. "‘m“"“ Reafer to “Component Inspection”, EC-448. ;
LG

OK or NG
@ @ OK > GO TO 8.
NG > Replace cooling fan motors.
SEF733wW
Continuity should exist, 1 | IDENT
3. Also check harness for short to ground and short to power. 8 CHECK INTERMITTENT INCID Flz |
Perform “TROUBLE DIAGNOSIS FOR INTEBMITTENT
OK or NG INCIDENT”, EC-110.
OK » |coTOs. GL
NG > |GOTOS. » [INSPECTION END ‘

MT

5 DETECT MALFUNCTIONING PART

Check the following. AT
¢ Harmness connectors E75, M6
« Harmess connectors M49, F23 ‘
e Harness for open or short between cooling fan relays-2 and

-3 and ECM AX

P | Repair apen circuit or short to ground S ‘
or short to power in harness or con-
nectors. |

ST
RS
BT

HA

EC-447 633 \
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Main 12 Causes of Overhealing

TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Main 12 Causes of Overheating

NCECO4$2

Engine Step Inspectidn item Equipment Standard Reference page
OFF 1 e Blocked radiator » Visual Nb blocking —
o Blocked condenser
« Blocked radiator grille
¢ Blocked bumper
2 » Coolant mixture e Coolant tester 50 - 50% coolant mixture | See “HECOMMENDED
FLUIDS AND LUBRI-
CANTS" in MA section.
3 e Coolant level e Visual Coolant up to MAX level |See “Changing Engine
in reservoir tank and Coglant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section.
4 e Radiator cap e Pressure tester 59 -98 kPa {(0.6- 1.0 See “System Check”,
kg/cm®, 9 - 14 psi) (Limit) | “ENGINE COOLING
SYSTEM” in LC section.
ON*2 5 e Coolant leaks e Visual No leaks See “System Check”,
“ENGINE COOLING
SYSTEM" in LC section.
ON*2 6 ¢ Thermostat e Touch the upper and Both hoses should be See “Thermostat” and
lower radiator hoses hot “Radiator”, “ENGINE
COOLING SYSTEM” in
LC section.
ON* 7 e Cooling fan s CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR OVER-
HEAT" (EC-436).
OFF 8 e Combustion gas leak |e Color checker chemi- | Negative —
cal tester 4 Gas ana-
lyzer
ON*® 9 e Coolant temperature |« Visual Gauge less than 3/4 —
gauge when driving
e Coolant overflow to e Visual No overflow during driv- | See “Changing Engine
reservoir tank ing and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section.

OFF= 10 e Coolant return from o Visual Should be initial level in | See "ENGINE MAINTE-
reserveir tank to radia- resarvair tank NANCE” in MA section.
tor

OFF 11 e Cylinder head « Straight gauge feeler 0.1 mm (0.004 in} Maxi- | See “Inspection”, “CYL-
gauge mum distortion {warping) | INDER HEAD" in EM
section.
12 e Cylinder block and pis- | e Visual No scuffing on cylinder | See “Inspection”, “CYL-

fons

walls or piston

INDER BLOCK” in EM
section.

*1: Tumn the ignition switch ON.
*2: Engine running at 3,000 rpm for 10 minutes.

*3: Orive at 90 km/h (55 MPH) for 30 minutes and then let idie for 10 minutes.

*4: After 60 minutes of cool down time.
For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC section.

EC-448



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Compongnt inspection

Component Inspection o
= COOLING FAN RELAYS-1, -2 AND -3
L o . noecoasssor (5]
— Check continuity between terminals 3 and 5, _6 and 7.
Conditions Continuity
. VEA
2 1 12V direct current supply between terminals 1 and Y
— 715 2 =53
JE
No current supply No EM
SEF745L If NG, replace relay. e
COOLING FAN MOTORS-1 AND -2 Jorcosrss
Iy oy 1. Disconnect cooling fan motor harmess connectors.
'r.s. 2. Supply cooling fan motor terminals with battery voltage and
GCooling fan motor check operation.
harness connector FE
Terminals
Speed o |
+) -
Low 1 4 oL |
Cooling fan motor
High 1,2 3 4 i
SEF734W, MT I
Cooling fan motor should operate. |
If NG, replace cooling fan motor.
AT
A
|
sU
BR
§T |
S
BT |
HA
8G
EL
[

EC-449 635 \



Component Description

INJECTOR

Nozzle

SEF596K

Component Description

MNCECQ435
The fuel injector is a small, precise sclenoid 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
aliows fuel to flow through the injector into the intake manifold. The
amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The
ECM controls the injection pulse duration based on engine fuel
needs.

CONSULT Reference Value in Data Monitor
Mode

NCECG436

MONITOR ITEM CONDITION SPECIFICATION

. Epgine;ﬁ[\_ﬂer warf?:"'r']g gFl’:F Idle 2.4 - 3.2 msec
e Air conditioner switch;

INJ PULSE o Shift lever: “N”
e No-ioad 2,000 rpm 1.9 - 2.8 msec
. E_ngine: fﬂxlfter warrping up Idle 1.0 - 1.6 msec

B/FUEL SCHDL e Air conditioner switch: OFF
¢ Shift lever: “N”
e No-load 2,000 rpm 0.7 - 1.3 msec

ECM Terminals and Reference Value

NCEC0457

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE
NAL coLom ITEM CONDITION DATA (DC Voltage)
NO.
BATTERY VOLTAGE
(11 - 14v)
)
[Engine is running] Ay
e 20f..}..
» Warm-up condition 0 —
o Ide speed S
20 mer e
102 |R/B Injector No. 1 SEFD11W
104 |G/B Injector No. 3
107 |Y/B Injector No. 2 BATTERY VOLTAGE
109 |LB Injecter No. 4 {11 -14V)
M
40 }
[Engine is running] 200 2. o o
* Warm-up condition 0 Bl
¢ Engine speed is 2,000 rpm -
SEFO12W

636
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INJECTOR
Wiring Diagram

Wiring Diagram ——
. EC-INJECT-0t @

IGNITION SWITCH
ON or START
X
1 a
10A EJL/JE%E BLOCK | Refer to EL-POWER, MA
1
S . | E
B/R
WENE : Detectable line for DTG LG
I'EI - Mon-detectable fine for DTC
|—I—I Fod
B/R
e
G,
[ ® @ T
BR B/R E/R B/R AT
G 1l [ 1l
INJECTOR INJECTOR INJEGTOR INJECTCR
é NO. 1 g NO. 2 é NO. 3 é NO. 4 A
Fs2 F55
] =] =] =]
R/B Y/B G/B LB SU
F51 D @R
G- &0 p------ oo [e]
el - == -] S {1
R/B /8 G/B LB : S
ezl (o]l [im [l RS
INJ#1 INJ#2 INJ#3 INJ#4
ECM
F28 BT
Refer to last page (Foldout page). H A .
ATz]a]ay AN =p=EAHE i
\5675} 91013 1213|14J15[1617181920
8C |
101]102}109 ag
10711081091 42 F26 W Eﬂ:
13114115 49 W 3
HDX

TECE53

EC-451 637 |
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INJECTOR

Diagnostic Procedure

Diagnostic Procedure

NCECO438

L] CHECK OVERALL FUNCTION

CHECK POWER SUPPLY

With CONSULT

1. Start engine.

2. Perform “POWER BALANCE" in “ACTIVE TEST" mode with
CONSULT.

B ACTIVE TEST B D

*** POWER BALANCE *=*

= = == MONITO
CMPS-RPM(REF)  737rpm
MAS AIR/FL SEN 098V
ACV-AAC/HY 1%

_ [EEE
L_“ I [ ” I MEF354F

3. Make sure that each circuit produces a momentary engine
speed drop.

RESET

. Stop engine.

. Disconnect injector harness connector,

. Turn ignition switch “ON”.

. Check voltage between terminal 1 and ground with CON-
SULT or tester.

Bown |

& 24 € G D
o)

(& Without CONSULT
1. Start engine.
2. Listen to each injector operating sound.

@

SEF271W
Voltage: Battery voltage
CK or NG
K > GO TO 4.
NG » GO TO 3.

3 DETECT MALFUNCTIONING PART

Check trie following.

e 10A fuse

« Harness connectors M62, F24

# Hamess conngctors F13, F51

o Harness for open or short between injector and fuse

| 2 Repair hamess or connectors.

4 CHECK OUTPUT SIGNAL CIRCUIT

At idle Click
C/"“k
=4 Suitable tool
/I GlieK
C/"‘-'/r
MEC703B
Clicking noise should be heard.
OK or NG
OK > INSPECTION END
NG > GO TO 2.

1. Turn ignitton switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between injector harness connec-
tor terminal 2 and ECM terminals 102, 104, 107, 109.

I| 2

& L«
@Q[j

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

ECM O] CONNECTOR]|

102 + 104+ 107+ 109
_—

SEF272W

OK or NG
OK > GO TO 4.
NG > GOTOS. .
EC-452



INJECTOR

Diagnostic Procedure (Cont'd)

5 DETECT MALFUNCTIONING PART 6 CHECK INJECTOR
Check the following. Refer to "Component Inspaction”, EC-453. @l
e Harness connectors F5t, F13 OK or NG
» Harness for open or short between ECM and injector or
oK » GO TO 7. MA
> Repair open circuit or short to ground NG > Fiepla_cg injector.
or short to power in harness or con- El
nectors.
: 7 CHECK INTERMITTENT INCIDENT
Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110. LG

> INSPECTION END

FE

GL

MT

Component Inspection womcows e

% @ INJECTOR NCECG439561
15 () ~dly 1. Disconnect injector harness connector.
2 3

€ie3) V’ X 2. Check resistance between terminals as shown in the figure. A
Resistance: 10 - 14Q [at 25°C (77°F)]

[=

If NG, replace injector. .
p J sy

SLF273W]

ST

RS

Br

EC-453 639
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START SIGNAL

CONSULT Reference Value in Data Monitor Mode

Specification data are reference values.

CONSULT Reference Value in Data Monitor

Mode

NCECO441

MONITOR ITEM

CONDITION

SPECIFICATION

START SIGNAL e Ignition switch: ON — START — ON

OFF - ON — OFF

ECM Terminals and Reference Value -
Specification data are reference values and are measured between each terminal and 43 (ECM ground}.

42

TERMI- WIAE
NAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
[Ignition switch “ON’7] Approximately 0V
20 BrY Stant signal
[Ignition switch “START"] g-12v

EC-454



START SIGNAL
Wiring Diagram

Wiring Diagram

NCEC0440

EC-S/SIG-01 gl
IGNITION SWITCH ] MA
START
T
(FJL!JBS)E BLOCK | Refer 1o EL-POWER. El
26
1
e : W
BAY
I : Deteclable line for DTC
—  Mon-detectable line for DTG
FE
Gl
B ME2 WY
)
F24 AT
AX
S
BR
By ST
[l
STSW RS
ECM
F26
B
Refer to last page {Foldout page). H A
1234<>SB7BF24 w2)
g lio]i1[12]13[14]15]16]17{18]19]20 w
8C
101]102]103
Fog El,
107108]109 = W
113]114|115
B

TEC554

EC-455 641
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START SIGNAL

Diagnostic Procedure

Diagnosti'c Procedure

1 INSPECTION START 3 CHECK QVERALL FUNCTION
Do you have CONSULT? $ Without CONSULT
N 1. Turn igniticn switch to “START”.
Yes or No 2. Check vattage between ECM terminal 20 and ground under
Yes » (GOTOZ. the foliowing conditions.
No » GO TO 3.
= Rd ‘=
_ [ Ecm__[of connEcToR]| . g
2 CHECK OVERAIL FUNCTION 20 '
@ With CONSULT
1. Turn ignition switch “ON®,
2. Perform “START SIGNAL CKT” in “FUNCTION TEST” mode b_E
with CONSULT. 1
\!
E@hon v
B START siGNaL ckT B
1. CLOSE THRQTILE, SHIFT SEF108P
TO P OR N RANGE
2. ;E():é:‘:’-‘ ESI\ITE: !:ITE AND Condition Voltage
Ignition switch “START" Battery voltage
IMMEDIATELY. Excepl above Approximately OV
J MTBLO143
OK or NG
[ next J[ START |
SEF191L OK > INSPECTION END
NG > GO TO 4.
(B) With CONSULT
1. Turn ignition switch “ON".
2. Check “START SIGNAL" in “DATA MONITOR" mode with 4  |DETECT MALFUNCTIONING PART
CONSULT under the following conditions. Check the following.
» Haress connectors M62, F24
% MONITOR  ¥¢ NO FAIL |_] o 10A fuse
igniti itch

START SIGNAL OFF e Hamess for open or short between ECM and ignition switcl

CLSD TH/P SW ON OK or NG

AIR COND SIG QFF OK > GO TO 5.

PN POSI SW ON NG > Repair open circuit or short to ground
or short to power in harness or con-
nectors.

L RECORD ] 5 CHECK INTERMITTENT INCIDENT
SEF111P
Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
Conditicn "START SIGNAL" INCIDENT", EC-110.
IGN "ON" OFF
IGN “START" ON
MTBLO140 [ INSPECTION END
OK or NG
CK » INSPECTION END
NG > GO TO 4,
EC-456

=NCECD443




FUEL PUMP

Sysfem Description

| System Desc.ription'

NCECDd44

Sensor Input Signal 10 ECM ECI;?Ot:mc- Actuator
Camgshaft position sensor Engine speed
ECM Fuel pump relay
Ignition switch Start signal

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 180° signal from the camshaft position sensor, it knows that the engine is
rotating, and causes the pump to perform. If the 180° 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.

Candition

Fuel pump operation

{gnition switch is tumed to ON.

Operat

es for 5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1 second

Except as shown above

Stops

AECB01

Component Description
A turbine type design fuel pump is used in the fuel tank.

NCECE501

CONSULT Reference Value in Data Monitor

Mode

NCEGO445

MONITOR ITEM

CONDITION

SPECIFICATION

FUEL PUMP RLY

e Ignition switch is turned to ON {Operates for & seconds})

e Engine running and cranking ON
» When engine is stopped (stops in 1.0 seconds)
e Except as shown above OFF

ECM Terminals and Reference Value

NCECG448

Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI- WIRE
NAL ITEM CONDITICN DATA (DC Voltage)
COLOR

NO.
[Ignition switch “ON"]
e For 5 seconds after turning ignition switch “ON" [0 - 1V
[Engine is running]

8 B/P Fuel pump relay

[ignition switch “ON"]

“ON”

BATTERY VOLTAGE

e More than 5 seconds after turning ignition switch (11 - 14V)

EC-457

A

CL

M

AT

RS

BT

A

S @

EL
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FUEL PUMP
Wiring Diagram

Wiring Diagram

IGNITION SWITCH
ON or START

;

15A FUSE BLOCK i
(VB) Refer to EL-POWER.

%-[EI

EEE : Dctectable line for DTC
wemems - Non-detectable line for DTC

FUEL PUMP
RELAY

M1z

fhoofFe——-a:24

m
=
R

-2{kto ol

%

FUEL
PLMP

E.{E.%
BE
b9 — T}

BIP
Il 8 Il
FPR
ECM 8
F28 =4z
G109 BNd

NCECO447

- EC-F/PUMP-01

Refer to last page (Foldout page).

] e = —
L2 iz 1 2 78 g 1% 111f|21i23[]1; ?Hg 176[|$1I79i1ﬁsEl
H L G W GY

101]102{103] [1041105/106
107|108]109] | 1104111 ]112
13 1d|tis| [116f117]18

O

EC-458

TECE55



FUEL PUMP

Diagnostic Procedure

Diagnostic Procedure

NCECO448

1

CHECK OVERALL FUNCTION

3 DETECT MALFUNCTIONING PART

1. Turn ignition switch “ON"

2.

Pinch fuel feed hose with fingers.

SEF325W
Fuel pressure pulsation should be felt on the fuel feed
hose for 5 seconds after ignition switch is turned “ON".

Check the following.
e 15A fuse
e Harmess for open or short between fuse and fuel pump relay

> Repair harness or connectors.

4 CHECK POWER GROUND CIRCUIT

QK or NG
OK > INSPECTION END
NG > GO T0O 2,
2 CHECK POWER SUPPLY

1. Turn ignition switch “OFF".
2. Disconnsct fuel pump relay.

Fuel pump relay
ECM relay

%Front deor drivers side GEF291W

3. Turmn ignition switch “ON”.
4. Check voltage between terminals 1, 3 and ground with
CONSULT or tester.

- NISCONNELT
(&E)

B
5]
(V]

“]

L=

1. Turn ignition switch “OFF”.
2. Disconnect fuel pump harness conhector.

Under rear seat cushion !

17
Fuel pump
harness connector

Fuel tank gauge unit \
harness connector SEFPg0W
3. Check harness continuity between terminal 2 and body

ground, terminal 1 and fuel pump relay connector terminal
5.

¥ OISCONNECT
1.3.

N — 75

l

& DISCONNECT BISCONNECT
AE€ M€

(3]

{2[x1

&

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

AEC758

SEF479P
Voltage: Battery voltage
OK or NG
OK » GO TO 4.
NG > GO TO 5.

OK or NG
CK > GO TO 6.
NG » GO TO 5,

EC-459

(412,

=
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Diagnostic Procedure (Cont'd)

FUEL PUMP

5 DETECT MALFUNCTIONING PART

7 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M74, B1C2

e Harness for open or short between fuel pump and body

ground

e Harness for open or short batween fuel pump and fuel pump

relay

Check the following.
e Harmess connectors M49, F23

relay

e Harness for open or short between ECM ahd fuel pump

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

6

CHECK OUTPUT SIGNAL CIRCUIT

1. Disconnect ECM harness cannecior.
2. Check hamess continuity between ECM terminal 8 and fusl
pump relay connector terminal 2.

3. Also check harness for short to ground and short to power.

DISCONNECT [ OISCONNELT
=5y
Me) A€

[___EcH —Hcormecrﬂ[

3
{2[X]1]
.

SEF482P

o

Continuity should exist.

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

NG >

8 CHECK FUEL PUMP RELAY

Refer to "Component Inspection”, EC-460.

OK or NG
oK » GO TO 9.
NG > Replace fue! pump relay.

9 CHECK FUEL PUMP

Refer to “Component inspection”, EC-460.

CK or NG
OK » GO TOC 10.
NG > Replace fue! pump.

10 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-110.

OK or NG
OK » GO TO &. |INSPECTION END
NG > GO TO 7.

SEF511P

Under rear seat cushion

Fuel pump
harness
conneclor

SEF326W

Component Inspection
FUEL PUMP RELAY

NCECQ447

NCECC449501
Check continuity between terminals 3 and 5.
Conditions Continuity
12V direct current supply between terminals 1 and 2 Yes
No

No current supply

If NG, replace relay.

FUEL PUMP
1. Disconnect fuel pump harness connector.

2. Check resistance between terminals 1 and 2.

Resistance: 0.2 - 5.0Q [at 25°C (77°F)]
If NG, replace fuel pump.

EC-460

NCEC0448502



POWER STEERING OIL PRESSURE SWITCH

Component Description

A%} T
. Power steering oil pressure

switch harness connector’

Component Description .
The power steering oil pressure switch is attached to the power al

A = steering high-pressure tube and detects a power steering load.
P When a power steering load is detected, it signais the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and LA
adjust for the increased load. e
[
RH strut tower ——
SEF327W LG
CONSULT Reference Value in Data Monitor
g . MNCECH45?
Specification data are reference values.
MCNITOR ITEM CONDITION SPECIFICATION ==
) _ Steering wheel in neutral position OFF
PW/ST SIGNAL . Engme:_After warming up, idie (forward direction) ~
the engine wals
The steering wheel is fully turned | ON
ECM Terminals and Reference Value roncorss BT
Specification data are reference values and are measured between each terminal and 43 (ECM ground).
TERME- | e AT
MNAL COLOR ITEM CONDITION DATA (DC Voltage)
NQ.
AW
Engine is running] . i
[ i ; Approximately 0V
o5 B Power steering oil pressure | ® Steering whesl is fully turned
switch . -
[Engine is running] . 5
e Sleering wheel is not turned Approximalely 5V
ER
ST
S
BT
Il
an
o) lw
o,

S
)
=

EC-461 647



POWER STEERING OIL PRESSURE SWITCH

Wiring Diagram

Wiring Diagram
NCEC450
EC-PST/SW-01
ECM
F26
PWST
|Les]j
SB
W - Detectabie line for DTC
e - Non-detectable line for DTC
SB
5

POWER STEERING
OIL PRESSURE
ON | swiTCH
— ‘T M79

OFF

Bi—-
i”—l--:m
L.
I||_m

]
‘ NABN==—R0EFE
(]2 (M79)
2 “g(g o [1ol11 [12]18]14] 1561 17] 18] 1920 vaf

10110ehica] froa]ros]tos
107]108f109) [11of1n1]2
13|1afns) [re[n7f11s

—
[

TECS56
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POWER STEERING OIL PRESSURE SWITCH

Diagnostic Procedure

Diagnostic Procedure

=NCEQ0454
@l
1 INSPECTION START 3 CHECK OVERALL FUNCTION
Do you have CONSULT? Without CONSULT
v N 1. Start engine. A
esore 2. Check voltage hetween ECM terminal 25 and ground under
Yes > GOTO 2. the following conditions.
No » |GOTOS. EM
— CONNELT
2  |CHECK OVERALL FUNCTION |[—_cn L;'r”""”“”“” . LG
With CONSULT t‘
1. Turn ignition switch “ON",
2. Perform "PW/ST SIGNAL CIRCUIT” in “FUNCTION TEST" D
mode with CONSULT. A
£
B Pw/ST SIGNAL CIRCUIT R A = FE
HOLD STEERING WHEEL SEF126
IN A FULL @L
LOCKED posiTion Condition, voltage
Whaen steering wheal is turned quickly Approximately OV
THEN Except above Approximately 5V MT
TOUCH START MTBLO142
[ ~next J[ START | 0K or NG AT
MEF023E oK B |INSPECTION END
NG p |GOTO4.
(B) With CONSULT AX
1. Start engine.
2. Check "PW/ST SIGNAL” in “DATA MONITOR” mode with 4 CHECK GROUND CIRCUIT
CONSULT under the fo"owlng conditions. 1. Tumn ignition switch “OFF”. g@
2. Disconnect power steering oil pressure switch harness con-
#MONITOR wNO FAL  [] nector.
3. Check harmnass continuity between terminal 2 and engine PR
PW/ST SIGNAL OFF ground. .
&1 DISCONNEST
A€ o7
ap)
ES
RECORD |
SEF591! > =
BT
Steertng is in neutral position OFF l
Steering is turned 0N L
- AEC7B0 HA
MTBLO141 Continuity should exist.
OK or NG 4. Also check harness for short to ground and short to power.
OK » INSPECTION END OK or NG 8¢
NG p |GOTO 4 OK » GO TO 5.
NG > Repair open circuit or short to ground EL
or short to power in harness or con-
nectors.
1B
EC-463 649
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POWER STEERING OIL PRESSURE SWITCH

Diagnostic Procedure (Cont'd)

5 CHECK INPUT SIGNAL CIRCUIT

6 DETECT MALFUNCTIONING PART

1. Disconnect ECM harness connector.
2. Check hamess continuity between ECM terminal 25 and

terminal 1.
m‘, DLSCONNECT DISCONNECT
v ]
A€ A€

|o|connEGTOR]| 1
25

I _Ecm

(5

Continuity should exist.
3. Also check hamess for short to ground and short to powar.

AECTS1

Check the following.

s Harness connectors F24, M62

e Harnass for open or short between ECM and power steering
oil pressure switch

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

7 CHECK POWER STEERING OIL PRESSURE

SWITCH
Refer to "Component Inspection”, EC-464.
OK or NG
oK > GO TO 8.
NG . [ 3 Replace power steering oil pressure
switch.

OK or NG
oK » |coTO7
NG p |GoTOS.

A€ 1C

)
QD

8 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-110.

> ] INSPECTION END

Component Inspection
POWER STEERING OIL PRESSURE SWITCH

NCEC G455

NCECG455561

Disconnect power steering oil pressure switch harness con-
nactor then start engine.

[Q]

SEF419T]

2. Check continuity between terminals 1 and 2.

Conditions Continuity
Steering whee! is being turned Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.

EC-464



IACV-AIR REGULATOR

Description

Description .
Heater et The idle air control valve (IACV)-air regulator provides an air
b hen the engine is cold for a fast idle during warm-up. @l
ypass w g g n-up

A bimetal, heater and rotary shutter are built into the IACV-air
regulator. When the bimetal temperature is low, the air bypass port R
opens. As the engine starts and electric current flows through a [vIA
heater, the bimetal begins to turn the shutter to close the bypass

port. The air passage remains closed until the engine stops and the EM
bimetal temperature drops.

Terminal

SEF095K LG

ECM Terminals and Reference Value _—
Specification data are reference values and are measured between each terminal and 43 (ECM ground).

TERMI-
NAL
NO.

WIRE
COLOR

ITEM CONDITION DATA {DC Voltage)

[lgnition switch “ON”] |
e For 5 seconds after turning ignition switch “ON" |0 - 1V . GL
[Engine is running]
] B8/P Fuel pump relay |

[lgnition switch “ON"]
e More than 5 seconds after turning ignition switch 3?”54\;){ VOLTAGE T

“ON" i

SIS
BR
§T

RS

HaA

8C

EC-465 651 \



IACV-AIR REGULATOR

Wiring Diagram

Wiring Diagram o
_ EC-AIRREG-01

IGNITION SWITCH
ON or START

j |
|
FUSE BLOCK | Refer to EL-POWER.

% {J/B}

i

ﬂ
<2

0D |2D II
B/W B/W

I : Dctactable line for DTC

IEIAEI IEIAEI Non-detectatle line for DTC
— Nen-getectable lin
[1] [5]
% 6 FUEL PUMP
I] RELAY
?
]

[

B/P
ry =[] Y B 5 ] BY
E75 E104
B/Y
' 2 |
IACV-AIR
REGULATOR
=
2 1
Sem 5
B/P B
¥
B/P . 1
el A
FPR _I
ECM @ l
F28 X =
/\ Refer to last page (Foldout page).
— (M), (E7g
i@ (e D D
6/7]18]9 \sl6[7]8/ (ma)
5] L GY GY GY
1]213]4]sK 6] 7T8]o]10 =
11]12]13]14[15[16]17]18 W

101)102{103| |104{105|106
1071084108 i0{1t1inz2
113 114§115] 116117118

TECES57
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IACV-AIR REGULATOR

Diagnostic Procedure

Diagnostic Procedure

=NCECO459

1 CHECK CONTROL FUNCTION

2 CHECK POWER SUPPLY

({) with CONSULT

1. Turn ignition switch “ON".

2. Perform “FUEL PUMP CIRCUIT” in “FUNCTION TEST”
mode with CONSULT.

m FUEL PUMP CIRCUIT m
PINCH FUEL FEED HOSE
WITH FINGERS IS THERE
ANY PRESSURE PULSATICN
ON THE FUEL FEED HOSE?

OR
DOES THE FUEL PUMP
RELAY MAKE AN
OPERATING SOUND EVERY 3
SECONDS3?

L nexT ][ NO J[YES ]

MEFS31B

@ With CONSULT

1. Turn ignition switch “ON".

2. Turn fuel pump refay "ON" and “OFF” in “ACTIVE TEST"
mode with CONSULT and check operating sound.

WMACTIVETESTE [}
FUEL PUMP RELAY ON

=== MONITCR == =
CMPS-RPM{REF} Orpm

MEF309F

1. Turn ignition switch "OFF”.

2. Disconnect IACV-air regulator harness connector.
— i
_IACV-air regulator

harness connector,

SEF328W

3. Turn ignition switch “ON".
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.

8

SEF274W
Battery voltage should exist for 5 seconds after ignition
switch is turned “ON”.

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

@ Without CONSULT
1. Turn ignition switch “ON".
2. Pinch fuel feed hose with fingers.

SEF325W
Fuel pressure pulsation should be felt on the fuel feed
hose for 5 seconds after ignition switch is turned “ON”.

3 DETECT MALFUNCTIONING PART

Check the following.

# Harness connectors M6, E75

« Harness connectors E36, E104

+ Harness for open or short between [ACV-air regulator and
fuel pump relay

» [Hepax‘r harness or connectors.

OK or NG
OK > GO TO 2.
NG | Check fuel pump control cirouit. Refer
to EC-457.

EC-467

@l

A

EM

LG

FE
GL
T

AT

RS
B |

HA |
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IACV-AIR REGULATOR

Diagnostic Procedure {Cont'd)

4 CHECK GROUND CIRCUIT ' 5 DETECT MALFUNCTIONING PART
1. Turn ignition switch “OFF". Check the following.
2. Check harness continuity between terminal 1 and body e Harness connectors E101, £33
ground. e Harngss for open or short between |IACV-air regulater and
body ground. )

Repaif open circuit or short to ground

DISCONNECT ,_ » .
hort ef in harness or con-
s 2 €D B o o po
@ I ! 6 CHECK IACV-AIR REGULATOR

== Refer to “COMPONENT INSPECTION” below.
SEF275W
Continuity should exist. OK or NG
3. Also check harness for short t¢ ground and short to power. OK > INSPECTION END
OK or NG NG » Repiace IACV-air regulator.
OK | 2 GO TO 6,
NG » GO TO 5.

] Component Inspection
IACV-air regulator\\ NCECD460
A Fharness connector b IACV"AIR REGULATOR NCECO460501
; Disconnect IACV-air regulator harness connector.
o Check IACV-air regulator resistance.

Resistance: Approximately 70 - 80 Q [at 25°C (77°F)]

e Check IACV-air regulator for clogging.

EC-468



IACV-FICD SOLENOID VALVE

Component Description

Idle adjusting
screw

IACV-AAC

Compon.ent Deécriptién

When the air conditioner is on, the IAC valve-FICD solenoid vaive
supplies additional air to adjust to the increased load. @l

{
valve A
(=R
IACV-FICD
solenoid valve
MEF023D LG
ECM Terminals and Reference Value .
Specification data are reference values and are measured between each terminal and 43 (ECM ground).
TERMI- WIRE ‘
NAL ITEM CONDITION DATA (DC Voitage)
No. | COLOR , g EE
[Engine is running] 0- 06V
¢ Both A/C switch and blower switch are “ON” | GIL
15 LW Air conditioner relay
[Engine is running] BATTERY VOLTAGE
e A/C switch is “OFF” (11 - 14V)
IV}
{Engine is running]
o Both air conditioner switch and blower switch are | Approximaiely OV
21 Lw Air conditioner switch “ON” (Compressor operates) AT
[Engine is running] BATTERY VOLTAGE
o Air conditioner switch is “OFF” {11 - 14V} AX
[Engine is running]
o ldle speed i
+ Ambient air temperaiure is above 23.5°C (74°F) Approximately 0.15V Sl
e Air conditioner is pperating
[Engine is running] _
o ldie speed Approximately 0V B
e Ambient air temperature is above 23.5°C (74°F}
; ; e Air conditioner is not operatin
17 |a Amtt)lsnl air temperature P 9 ST
switc [Engine is running]
e ldle speed BATTERY VOLTAGE
o Ambient air temperature is below 20.5°C (69°F) (11 - 14V) RS
o Air conditioner is operating
[Engine is running]
¢ ldle speed : B
¢ Ambient air temperature is below 20.5°C {69°F) Approximately 4.6V
e Air conditionar is not operating
A
§C
EL
O3
EC-469 655
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Wiring Diagram

IACV-FICD SOLENOID VALVE

Wiring Diagram

NCECO461
IGNITION SWITCH ] EC-FICD-01
O.N I : Detectable line for DTG
] mame - Non-detectable fine for DTC
10a |FYSEBLOCK | Raferto EL-POWER. _
{48} : With auto A/C
T 2L : With manual A/C
L] ®
LGl/H U'H
E122
o 4 Ei22)
o
LG/R LG/R LR
1 = AR y =
of |conomoner IACV-FIGD
RELAY SOLENCID VALVE
? E38 F12
el L2 I
LAWY LR v
L/ —
= [
— 1l
LW DIODE
=]
I
® O e
| @ |
LW G G
(D) Mag (ms)
F23 £75
o e T
]
AMBIENT AIR
TEMPERATURE
OFF }SWITCH
ON — e : LR
LW G G [L2]| | IERl
71 53]l B B B COM-
[ic] I [25] L PRESSCR
ACRLY TASW FiCD AC ®
ECM AUTO
i = =
@) &> Exn me
? /\ % Refer to last page (Foldout page).
] e
EXT @& (Ehe o (e @&
W 5] L GY GY B G E72
=l
L] il2]|3]4|s5Ki6]7]alali0 1]z2[3]4 s5|6[7]8 2122|2324 28] 28] 27|28
11 [12]18[14]1s 1617 18] Y2  [elw[ulrzlalasleliz]1e 0fz0 Sola0(a1 [z2laslza aslas]| L | AN
GY W W GY 3.
101|102]103] |104]105]106
1w07[108fi09]| fr1o]111 112
13|114|11s| [118]117]11a a8 ]a6]37
TECS58
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IACV-FICD SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

=NCECO464

1 CHECK OVERALL FUNCTION

3 CHECK POWER SUPPLY

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

ture.
2. Check idle speed.
M/T: 800+50 rpm
A/T: 800+50 rpm (in “N” position)
If NG, adjust idle speed.

3. Turn air conditioner switch and blower fan switch “ON",

4. Recheck idle speed.

\\\\\\\llrrfnn/,

\ /
§\
2
.‘:‘-
}éll
Zo

s

cd x 100G rfman

M/T: 850 rpm or more
A/T: 850 rpm or more (in “N” pasition}

OK or NG

Ii

m’C

MEFB34E

oK [ INSPECTION END

NG » [GOTOz2.

2 CHECK AIR CONDITIONER FUNCTION

Check if air conditioner compressor functions normaily.

1. Stop engine.
2. Disconnect IACV-FICD solenoid valve harness connector.

TIACV-FICD solenoid valve

ASCD actuator SEF330W

3. Start engine, then turn air conditioner switch and blower fan
switch “ON".

4. Check voitage between terminal 2 and ground with CON-
SULT or tester.

A€ 00
iy}

OK or NG
OK > GO TO 3.
NG > Refer to “TROUBLE DIAGNOSES” in
HA section.

SEF276W
Voltage: Battery voltage
OK or NG
CK {With auto GO TO 5.
AC)
OK (With » GO TO 10.
manual A/C)
NG » GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors E122, F5

e Harness for open or short between {ACV-FICD solencid
valve and harness connector E101

> Repair harness or connectors.

EC-471

MA

EM

LG

S
BR |
ST |

B
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IACV-FICD SOLENOID VALVE

Diagnostic Procedure (Cont'd)

L CHECK GROUND CIRCUIT

7 CHECK INPUT SIGNAL CIRCUIT

{Models with auto A/C)
1. Turn fgnition switch “OFF",
2. Disconnect A/C auto amp. harness connector.

=gl

5= AC auto amp S
ST [ marsarya)
p—dll ====ms}

—ﬁ

E'

O I

SEF739W
3. Check harness conlinuity between solenoid valve terminai 1
and amp. terminal 23,

hioe) —] T
Ts — {2a27] 26| 25 24]23]22]21] TS
- 1 (36[35[3q3332] | | DISCONNECT

DISCONNECT

&
Q

@ SEFZ77W
Continuity should exist.

4. Also check hamess far short to ground and shorl to power.

1. Disconnect ECM harness connectors.
2. Check harness continuity between ECM terminal 37 and

amp. terminal 23,
— L)
[28]27] 25 2524|234 22]21] TS
(38381343932 | | | | oecommecr

[ Ecm  |o[connecTor]]
= 37

Hs. @@
€| =

Continuity should exist.
3. Also check hamess for shor to ground and shert te power.

SEF278W

OK or NG
OK [ GO TO 9.
NG » GO TO 8.

8 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M49, F23
o Harness for open or short between ECM and A/C auto amp.

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

QK or NG
OK > GO TGO 7,
NG > GO TO 6.

9 CHECK A/C AUTO AMP.

Refer to “TROUBLE DIAGNOSES” in HA section.

- OK or NG
6 DETECT MALFUNCTIONING PART
OK » GO TO 15,
Check the following.
# Hamess connectors F24, ME2 NG P | Replace A/C auto amp.
» Diode M86
= Harness for open or short between IACV-FICD solenoid
valve and A/C auto amp.
» Repair open circuit or short to ground
or short to power in harness or con-
nectors.
EC-472




IACV-FICD SOLENOID VALVE

Diagnostic Procedure (Cont'd)

10

CHECK GROUND CIRCUIT

12 |CHECK INPUT SIGNAL CIRCUIT

{Modeis with manual A/C)

1. Turn

ignition switch “OFF",

2. Disconnect ambient air temperature switch harness connec-

for.

3. Check harness continuity between solencid valve terminal 1
and switch terminal 1, and switch terminal 2 and body
ground.

@
@

— &
1 1.5.
DISCONNECT

[
A

Continuity shauld exist,
4. Also check harness for short to ground and short to powar.

®)

SEF279W

1. Disconnect ECM harness connector.
2. Check hamess continuity between ECM terminal 37 and
switch terminal 1.

mg I Ecm ]CjcoNNECTOHH S
1.8
' DISCONNECT

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

DISCONNECT

[Q]

SEF280W

OK or NG
OK P |GOTO 14,
NG p  |[GOTO 13

13 DETECT MALFUNCTIONING PART

OK or NG
OK > GO TO 12,
NG » GO TO 1.
11 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M49, F23

» Hameass for open or short between ECM and harness con-
nector M6

Check the following.

* Harness connectors F24, M62

e Hamess connectors M6, E75

e Diode M86

s Harness for open or short between IACV-FICD sclenoid
valve and ambient air temperature switch

Harness for open of short between ambient air temperature
switch and body ground

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

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

14 CHECK AMBIENT AIR TEMPERATURE
SWITCH
Refer to “TROUBLE DIAGNQSES” in HA section.
OK or NG
OK p  |GOTO 15
NG > Replace ambient air temperature
switeh.
15 CHECK IACV-FICD SOLENOQID VALVE
Refer to “Component Inspection”, EC-474.
OK or NG
OK » GO TO 16.
NG > Replace |ACV-FICD solencid valve.
16 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNQOSIS FOR INTERMITTENT
INCIDENT", EC-110.

>

INSPECTION END

EC-473

BAA

ERM

LG

e

ST

RS

BT
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IACV-FICD SOLENOID VALVE

Component Inspection

e Component Inspection s
V.l G IACV-FICD SOLENOID VALVE _
(2_.@ Discennect |ACV-FICD solenoid valve harness connector.
e Check for clicking sound when applying 12V direct current to
terminals.

SEF721Q

e Check plunger for seizing or sticking.

&Washer e Check for broken spring.

Spring

e
\

Plunger
SEFGI7K

660 EC-474



MIL & DATA LINK CONNECTORS
Wiring Diagram

Wiring Diagram

NCECO466

EC-MIL/DL-01 @l

IGNITION SWITCH ]
ON ar START BATTERY
)
[ FUSE BLOCK | Refer to EL-POWER. A
10A 10A 7.548 |(J/B)
2y, (Ms) -
1 1 1
=] ] =] i
Y LG/B p e
I : Dotectable line for DTC
m—— : Mon-detectable line for DTC
LG/S p oE |
M [71] I !
IT7]1 comenaTion DATA LINK DATA LINK
[&71 METER CONNECTOR CONNECTOR ‘
(NoICATOoR EONSULT FOR GST cL |
LAMP) M10
a2 Ji (M40 1 2 9 8 10 12 13 .
A NN 5] Cog 12 N |
ORI G/B GYL  GW B LB B/W B
AT
® .
AN
s o G Ay
Mé2 .
20} - - - - - | 7 S
(2} - - - === - - - - [Dag]p - {1 Gl }
OR/L G/B GYIL GW LB BwW
BR
g
ORIL G/B GYL GW ;) ,I l__'
Ll el ITesl Meell IE 8 B B B B B B B RS
LED-R SCIRX  SCITX  SCICL KLINE 1 ._I 1 _l 1 _.I
ced | eded] |
Fes) L = = = = BT
@ @B @
Refer to last page (Foldout page). [H]EL\& ‘
112] T4 7 AREEEENR 7 o 3 ) 7N ) PR
o M10
AE Tl Lie[1s] | | W 27| 26]20]30] 31| 32][asl a4 fa5 :
SC r
1le{alab _5(6]7]8 !
ai10]11 [12]13{14]15[18[17[18]18]20
EL
i0if10ef103| |104|105]106 '
so7/108[108| |t10]111{112 IDX
13fi1a)11s| |nsl117]118

TECS559 ‘
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SERVICE DATA AND SPECIFICATIONS (SDS)

Fuel Pressure Regulator

Fuel Pressure Regulator

NCECO4S7
Fuei pressure at idling Vacuum hose is connected Approximately 235 (2.4, 34)
kPa (kg/em®, psi} Vacuum hese is disconnected Approximately 294 (3.0, 43)
Idle Speed and Ignition Timing
NCECO458
Base idle speed*1  rpm No-load*4 (in “P" or *N” position) 75050
Target idle speed*2 rpm No-load™4 (in “P" or “N" positicn) 800£50
Air conditioner: ON  rpm In “P” or “N" position 850 or more
ignition timing*3 In “P" or “N" positicn 15°+2° BTDOC
Throttie position sensor idle position V 0.2-08
*1: Throttle position sensor hamess connector disconnected or using CONSULT "WORK SUPPORT” mode
*2: Threttle position sensor hamess connector connected
*3: Throttle pesition sensor harness connector disconnected
*4: Under the foliowing conditicns:
¢ Air conditioner switch: OFF
e Electrical load: OFF (Lights, heater fan & rear window defogger)
¢  Steering wheel: Kept in straight-ahead paosition
ignition Coil
NCECO463
Primary voitage V Battery voltage (11 - 14)
Primary resistance [at 25°C (77°F)] Q 05-1.0
Secondary resistance [at 25°C {77°F)] kQ Approximately 25
Mass Air Flow Sensor
NCECD470
Supply voltage V Battery voltage (11 - 14)
Output voltage V 1317
Mass air flow 2.5-50atide*
{Using CONSULT or GST) g-m/sec 7.1 -12.5 at 2,500 rpm*
*. Engine is warmed up to normal cperating temperature and idling under no-load.
Engine Coolant Temperature Sensor
NCECO471
Temperature °C (°F) Resistance kQ
20 (68} 21-29
50 {(122) 0.68 - 1.00
30 (194) 0.236 - 0.260
EGR Temperature Sensor
NCECO472
EGR temperature Voltage Resistance
°C{°F) V) {MQ)
0 (32) 4.81 79-97
50 (122) 2.82 0.57 -0.70
100 (212) 0.8 0.08 - 0,10
Fuel Pump
NCECOMT3
Resistance [at 25°C (77°F)] Q 0.2-50
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IACV-AAC Valve

IACV-AAC Valve

NCECO:74

Resistance [at 25°C (77°F)]

Approximately 10.0

Injector

NCECO475

Resistance [at 25°C (77°F)] Q

10 - 14

Resistor

NCECO476

Resistance [at 25°C (77°F)] Q

Approximately 2.2

Throttle Position Sensor

MNCECO477

Throttle valve conditions

Resistance [at 25°C (77°F)]

Completely closed

Approximately 0.6 k02

Partially open

0.6 -4.0kQ

Complstely open

Approximately 4.0 k&2

Front Heated Oxygen Sensor Heater

MNCECO478

Resistance [at 25°C (77°F)} Q

23-43

Calculated Load Value

NCECG479

Calculated Icad value %
{Using CONSULT or GST)

At idle 20.0-35.5
At 2,500 rpm 17.0 - 30.0
Intake Air Temperature Sensor cecon
Temperaiure  °C (°F) Resistance k&2
20 (68) 2.1-29
80 (176} 0.27 - 0.38

EVAP Canister Purge Volume Control Valve

CECO481

Resistance [at 20°C (B8°F)]

35-43

Rear Heated Oxygen Sensor Heater

NCEC G483

Resistance [at 25°C (77°F)] Q

23-43

Crankshaft Position Sensor (OBD)

NCECG484

Resistance [at 25°C {77°F}]] Q

166 - 204

Tank Fuel Temperature Sensor

NCECO485
Temperature °C (°F) Resistance kQ

20 (68} 23-27

50 (122) 079 - 0.90C
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