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When you read wiring diagrams:

INCIDENT™.

¢ Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

¢ See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART IN
TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL
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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

DTG 6

DTC*8

ltems Reference Hems Reference
{CONSULT screen terms) ng?EJzLT COM*1 page {CONSULT screen terms) ng?ygfr ECM"1 page
“COOLANT T SEN/CIRC | P0125 0808 EC-145 FRONT O2 SENSCR-B1 | P0131 0411 EC-157
ABSL PRES SEN/ICIRC | PO105 0803 EC-117 FRONT O2 SENSOR-BY |  P0134 0412 EC-178
A/T 18T GR ENCTN PO731 1103 AT-96 FRONT O2 SENSOR-B2 |  P0153 0413 EC-160
AIT 3ND GR FNCTN PO732 1104 AT-101 FRONT 02 SENSOR-B2 | PD152 0414 EC-163
A/T 38D GR FNCTN PO733 1105 AT-106 FRONT O2 SENSOR-B2 {  PU+51 0415 EC-157
AT 4TH GR ENGTN PO734 1106 AT-111 FRONT O2 SENSOR-B2 | PO150 0303 EG-150
AT COMM LINE POGOD 0504 EC-314 FRONT 02 SENSOR-B2 |  P0154 0500 EC-178
AT DIAG COMM LINE P1605 0804 EC-422 FUEL SYS LEAN/BK1 PO171 o115 EC-219
AT TCG SV ENGTN PO744 1107 AT-123 FUEL SYS LEAN/BK2 P0174 0210 EC-219
AIR TEMP SEN/CIRG PO110 0401 EC-126 FUEL SYS RICH/BK1 PO172 0114 EC-225
ATF TEMP SEN/CIRC PO710 1208 AT-86 FUEL SYS RICH/BK2 PO175 0209 EC-225
GAM POS SEN (PHASE) | P0340 0101 EC-249 FUEL TEMP SEN/CIRG | P0180 0402 EC-231
CLOSED LOOP-B1 P1148 0307 EC-327 IAGV/AAG VLWGIRG POS0S 0205 EC-303
CLOSED L O0P-82 P1168 0308 EC-327 IGN SIGNAL-PRIMARY |  P1320 0201 EC-329
CLOSED TP SW/CIRG PO510 0203 £C-309 INHIBITOR SW/CIRC PO705 1101 AT-82
COCLANT T SENICIRC | PO115 0103 EC-132 KNOCK SEN/GIRCUIT P0325 0304 EC-240
(cﬂr—aEAF;;lj; POS SEN o135 0407 £6.586 UPRESS SOL/CIRC PO745 1205 AT-130
MAF SEN/CIRCUIT'3 PO100 0102 EC-110
CRANK P/S (POS) COG | P1336 0905 EC-341 MAP/BAR SW SOLUCIR |  P1105 1302 EC-320
CRANK POS SEN (POS) | PO335 0802 EC-243 MULTE GYL MISFIRE PC300 0701 EC-235
CYL 1 MISFIRE PO301 0608 EC-235 o seoRanosTic | oo | s | poss
CYL 2 MISFIRE P0302 0607 EC-235 FAILURE INDICATED
CYL 3 MISFIRE PO303 0606 EC235 OVERHEAT — 0208 EC-430
CYL 4 MISFIRE P0304 0605 EC-235 O/R CLTCH SOL/CIRG P1760 1203 AT-148
CYL 5 MISFIRE PG305 0604 EC-235 PN POS SW/CIRCUIT P1706 1003 EG 425
CYL 6 MISFIRE PO306 0603 EC-235 PURG CONT/V & SIV P1493 0312 EC-409
ECM POB05 0301 EG-318 PURG CONTAV SV p1age 0807 EG-415
EGR SYSTEM PO400 0302 EC-254 ggﬁ% voLume o144 o214 a7
EGR SYSTEM P1402 0514 EC-357
EGR TEMP SEN/CIRC P1401 0305 EC-352 oy OLUME PO443 1008 EG-282
EGRC SOLENOIDAY P1400 1005 EG 347 FEAR 02 SENSOR o01a7 o511 EC-180
EGRC-BPT VALVE P402 9308 EC-263 REAR 02 SENSOR PO140 0512 EC 209
ENGINE SPEED SIG*4 PO725 1207 AT-93 REAR 02 SENSOR bo130 o707 EC.203
o PURG FLOW/ P1447 0111 EC-386 REAR 02 SENSOR PO138 0510 EG-196
EVAPO SYS PRES SEN |  P04s0 0704 EC-293 - RR 02 SEN HEATER FOT41 0902 EC-214
EVAP SMALL LEAK PO440 0705 EC-272 SFT SOLA/CIRCTS PO750 108 AT-134
EVAP SMALL LEAK P1440 0213 EG-364 SFT SOL B/CIRC™3 PO755 1201 AT-138
FR Op SE HEATER.B1 Bo138 2601 Eo1as TCC SOLENOID/CIRG PO740 1204 AT-119
FR 02 SE HEATER-B2 PO155 1001 EC-184 T POS SEN PO120 0403 EG-137
FRONT O2 SENSOR-B1 | P0130 0503 EC-150 TP SENGIRG AT P1705 1208 AT142
FRONT O2 SENSOR-B1 |  P0133 0409 EC-169 W CATALYST Sv5 PO20 0702 G268
FRONT O2 SENSORBT | PO132 o410 EC-163 VG CUT/V BYPASS/V P1491 0311 EC-404

EC-2



DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

DTC*6
ltems Reference
(CONSULT screen terms) ngﬁ%ﬂ ECMY page
VC/V BYPASS/V P1490 0801 EC-399
VEH SPD SEN/CIR AT*4 | PO720 1102 AT-90 al
VEH SPEED SEN/CIRG PO500 0104 EC-299
VENT CONTROL VALYE |  P1446 0215 EC-381 (VAN
VENT CONTROL VALVE P1448 0309 EC-393
VENT CONTROL VALVE |  P0446 0903 EC-288 =M

*1: In Diagnaostic Test Mede [l (Self-diagnostic results),
these numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012. LG
*3: When the fail-safe operation occurs, the MIL illuminates.
*4: The MIL illuminates after TCM (Transmission Control Mod-
ule) enters the fail-safe mode in two consecutive frips, if
both the “Revolution sensor” and the “Engine speed
signal” meet the fail-safe condition at the same time,
*5: When engine is running.
*8: 1st trip DTC No. is the same as DTC No. I
NOTE: Regarding A32 models, "-B1” indicates right bank and
“-B2" indicates left bank.
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DIAGNOSTIC TROUBLE CODE INDEX

P NO. INDEX FOR DTC

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

DTC'6 DTC*6
ltems Reference items Reference
Cg’;i%u ECM"1 {CONSULT screen terms) page ng_ls_yz” ECM*1 | (CONSULT screen terms) page
P0O0OD 0505 :lz ffég'.'ﬂéfé:?éﬁ'c . PO400 0302 EGR SYSTEM £C-254
PO402 G306 EGRC-BPT VALVE EC-263
No DTC | Flashing's ESLSUERLEF ]ﬂ’[’;ﬁ’;?gg S Ecss PO420 0702 | TW CATALYST SYS EC-268
PO100 0102 [MAF SEN/CIRCUIT3 EG-110 PO440 0705 [EVAP SMALL LEAK EC-272
PO105 0803  |ABSL PRES SEN/GIRG | EC-117 PO443 1008 | PURG CONTV & SIV EC-282
POT10 0401 AIR TEMP SEN/GIRG EC-126 PO446 0903 VENT CONTROL VALVE | EC-288
PO115 0103  |COOLANT TSEN/CIRC | EC-132 PO450 0704 | EVAP SYS PRES SEN EC-293
50120 0103 THRTL POS SEN/ . P0500 0104 VEH SPEED SEN/CIRC EC-209
CIRG'3 P0S05 0205 IACVIAAC VLVICIRC EC-303
PO125 0908 *COOLANT T SEN/CIRC | EG-145 PO510 0203 GLQSED TP SW/CIRC EC-309
PO130 0503 FRONT G2 SENSQR-B1 EC-150 POBO0 0504 A/T COMM LINE EC-314
P0131 0411 FRONT 02 SENSOR-B1 EC-157 POB0S 0301 ECM EC-318
Fo132 0410 FRONT Q2 SENSOR-B1 EC-163 PO705 1101 INHIBITOR SW/CIRC AT-82
P0133 0409 FRONT 02 SENSOR-B1 EC-169 PO710 1208 ATF TEMP SEN/CIRC AT-86
FO134 0412 FRONT G2 SENSOR-B1 EC-178 PO720 1102 VEH SPD SEN/CIR AT*4 AT-80
P0135 0801 FR O2 SE HEATER-B1 EC-184 PG725 1207 ENGINE SPEED SIG*4 AT-93
PO137 0511 REAR 02 SENSOR EC-189 PO731 1103 A/T 1ST GR FNCTN AT-06
PO138 0510 REAR 02 SENSOR EC-196 PO732 1104 AT 2ND GR FNCTN AT-101
PO139 0707 REAR 02 SENSOR EC-203 PO733 1105 AT 3RD GR FNCTN AT-106
P0140 0512 REAR 02 SENSOR E£C-209 P0O734 1106 AT 4TH GR FNCTN AT-111
Fo141 0802 RR G2 SEN HEATER EC-214 PO740 1204 TCC SOLENOID/CIRC AT-119
P0O150 0303 FRONT 02 SENSOR-B2 EC-150 PO744 1107 AT TCC S/V ENCTN AT-123
PO151 0415 FRONT 02 SENSOR-B2 | EG-157 PO745 1205 L/PRESS SOL/GIRC AT-130
P152 0414 FRONT 02 SENSOR-B2 EC-163 PO750 1108 SFT SCL A/CIRC=3 AT-134
PO153 0413 FRONT O2 SENSOR-B2 EC-169 PO755 1201 SFT SOL B/CIRC*3 AT-138
P0154 0509 FRONT 02 SENSOR-B2 EC-178 P1105 1302 MAP/BAR SW SOL/CIR EC-320
PO155 1001 FR O2 SE HEATER-B? EC-184 P1148 0307 CLOSED LOOP-B1 EC-327
PO171 o115 FUEL SYS LEAN/BK1 EC-219 P1i168 0308 CLOSED LOOP-B2 EC-327
Poi72 0114 FUEL SYS RICH/BKt EC-225 P1320 0201 IGN SIGNAL-PRIMARY EC-329
PO174 0210 FUEL SYS LEAN/BK2 EC-219 P1335 0407 CRAN*K POS SEN EC-336
PO175 0209 | FUEL SYS RIGH/BK? FC-225 (REF)'3
P0180 0402  |FUELTEMP SEN/GIRG | EC-231 P1338 0905  1CRANK P/S (POS) COG | EC-341
P0300 0701 | MULTI CYL MISFIRE EC-235 P1400 1005 | EGRCG SOLENOID/V EC-347
PO301 0608 CYL 1 MISEIRE £C.235 P1401 0305 EGR TEMP SEN/CIRC EC-352
PO302 0607 | CYL? MISFIRE EC-235 P1402 0514 | EGR SYSTEM EC-357
PO303 0606 CYL 3 MISFIRE EC-235 P1440 0213 EVAP SMALL LEAK EC-364
PO304 0605 | CYL 4 MISFIRE EC-235 P14aa 0214 ggﬁ? ,\“f OLUME EC 374
P30S 0604 CYL 5 MISFIRE EC235 P1446 0215 VENT CONTROL VALVE | EGC-381
PO306 0603 CYL 6 MISFIRE EG-235 e o EVAP PURG FLOW/ -
PO325 0304 KNOCK SEN/CIRCUIT EC-240 MON
P0335 0802 CRANK POS SEN (POS) | EG-243 P1448 0309 VENT CONTROL VALVE |  EC-393
P0340 0101 CAM POS SEN (PHASE) | EC-249 P1480 0801 VGIV BYPASS/V EC-399

EC-4



DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

DYC 6
= ltems Relference
ng?_EJzL' ECM*1 (CONSULT screen terms) page
F1491 031 VC CUT/V BYPASS/V EC-404 @J
P1492 0807 PURG CONT/ 8V EC-409
P1493 0312 PURG CONT/V & 5/V EC-415
P1605 0804 A/T DIAG COMM LINE EC-422 MA
P1705 1206 TP SEN/CIRC A/T*3 AT-142
P1706 1003 | PN POS SW/CIRCUIT EC-425 El
FP1760 1203 O/R CLTCH SOL/CIRC AT-148
— 0208 CVERHEAT EC-430 ||_|©

*1: In Diagnostic Test Mode Il (Seif-diagnostic resuits),
these numbers are contralled by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe cperation occurs, the MIL illuminates.,
“4: The MIL illuminates after TCM (Transmission Control Mod-
ule) enters the fail-safe mode in two consecutive trips, if EE
bath the “Revolution sensor” and the “Engine speed r=
signal’ meet the fail-safe condition at the same time.
*5: When engine is running.
*6: 15t trip DTG No. is the same as DTC No. Gl
NOTE: Regarding A32 medels, “-B1" indicates right bank and
“-B2” indicates left bank.
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PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tocl number
{Kent-Moore No.)
Tool name

Description

(J36471-A)
Front heated oxygen sensor
wrench

®/

Loosening or tightening front heated oxygen
5ensors

NT379
Kv10114400 Loosening or tightening rear healed oxygen
{J-38365) a sensor
Rear heated oxygen sensor s
wrench
NTG36 a: 22 mm (0.87 in)
Commercial Service Tools
Tocl name Descrioti
{Kent-Moore No.) cription
Leak detector When distinguishing the EVAP leak portion.
(J414186)
NT703
EVAP service port adapter When applying positive pressure through
(J41413-OBD} EVAP service port.
NT704
Hose clipper This tool is used to clamp the EVAP purge
hose between the fuel tank and EVAP canister
for DTC P1440 (EVAP small leak positive pres-
sure).
Approx. 20 mm (0.79 in)
NT720
Fuel filler cap adapter Checking fuel tank vacuum relief valve opening
pressure
NT653

EC-6



PRECAUTIONS AND PREPARATION
Commercial Service Tools (Cont’d)

Tool name Description
{Kent-Moocre No.) L
Socket wrench Removing and installing engine coolant tem-
perature senscr
@l
1A
NT705 ’ e

Supplemental Restraint System (SRS) “AlR
BAG” LG

The Supplemental Restraint System “AIR BAG” used along with a seat beit, helps to reduce the risk or severity
of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System consists
of air bag modules (located in the center of the steering wheel and on the instrument panel on the passen-
ger side}, a diagnosis sensor unit, warning lamp, wiring harness and spiral cabie.
In addition to the supplemental air bag 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 collision.
The supplemental side air bag consists of air bag modules (located in the outer side of front seats), saiellite
sensor, diagnosis sensor unit {which is one of components of supplemental air bags for a frontal collisian), Cl
wiring harness, warning lamp (which is one of components of supplemental air bags for a frontal collision).
Information necessary to service the system safely is included in the RS section of this Service Manual.
WARNING: M7
¢ To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer. AT
¢ Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system.
® Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this A
Service Manual. SRS wiring harnesses can be identified with yellow insulation tape before the
harness connectors.

EE

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

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

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

CAUTION: . 8

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

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

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

e Be sure to connect rubber tubes properly after the work. The misconnected or disconnected rub- HIZ.
ber tube may cause the MIL to light up due to the malfunction of the EGR system or the fuel injec-

tion system, ete. £
¢ Be sure to erase the unnecessary (already fixed) malfunction information in the ECM and TCM =-
(Tfransmission Control Module) before returning the vehicle to the customer.
B
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BATTERY
& Always use a 12 volt batlery as power

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

ECCS PARTS HANDLING

Handle mass air flow sensor carefully to
avoid damage.

Do not disassemble mass air flow
Sensor.

Do not clean mass air flow sensor with
any type of detergent.

Do not disassemble IACV-AAG valve.
Even a slight leak in the air intake
sysiem can cause serious problems.
Do not shack or jar the camshatt
position sensar or crankshaft

position sensor,

Engine Fuel & Emission Control System

ECM

¢ Do not disassemble ECM (ECCS
control module).

& Do not turn diagnosis mode selector
farcibly.

® If a battery terminal is disconnected,
the memory will return to the ECM
value. The ECM will now start to
self-control at its initial value. Engine
operafion can vary slightly when the
terminal is disconnected. However, this
is not an indication of a problem. Do
not replace parts because of a slight
variation,

WHEN STARTING

® Do net depress accelerator pedal when
starting.

® Immediately after starting, do not rev up
engine unnecessarily.

#® Do not rev up engine just prior to
shutdown.

EC-8

WIRELESS EQUIPMENT

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

Keep the antenna as far away as
possible from the ECM.

2) Keep the antenna feeder line more than
20 om (7.9 in} away from the harness
of electronic controls.

Do net let them run parailel for a long
distance.

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

Be sure to ground the radio to vehicle
body.

1

Pl

3

4

FUEL PUMP

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

& Tighten fuel hose clamps to the
specified torgue.

ECCS HARNESS HANDLING

® Securely connect ECCS harness
connectors.
A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resulting in damage to ICs.

® Keep ECCS harness at least 10 cm (3.
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due to receiving external noise,
degraded operation of ICs, etc.

® Keep ECCS parts and harnesses dry.

& Before removing parts, turn off igniticn
switch and then disconnect battery
ground cable.

SEF526PA



PRECAUTIONS AND PREPARATION

SEF289H

Loosened

Tightened

SEF308Q)

SEF291H

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

OLD ONE
A
’

i

MEFQ40D)

N 7

SERVICE
— ENGINE —
, SOON'(

' SEF217U

Precautions

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

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

appears.
: 3.0 - 5.0 Nm (0.3 - 0.5 kg-m, 26 - 43 in-lb)

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

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

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions prop-

erly or not. (See page EC-95.)

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

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 compieted.

EC-9
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PRECAUTIONS AND PREPARATION

Precautions (Cont’d)
When measuring ECM signals with a circuit tester, never

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

damage the ECM power transistor.

Battery
voltage

Harness connector
for solenoid valve ECM

NG
Solenoid vailve
@@
S ’
® oK
Circuit tester ﬁ'
SEF348N

178 EC-10



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EVAP canister purge control valve

EVAF canister purge volume control valve
Right bank (Bank-1)

Ignition coil (With power transistor)

and spark plug (No. 1 cylinder)

Camshalft position sensor
(PHASE}

Power steering oil
pressure switch

[ACV-AAC valve

EVAP service port

Throttle position sensor

EGR valve & EGRC-BPT valve

Mass air flow sensor

Crankshaft position
sensor {REF)
Left bank (Bank-2}

- . Injecter
Ignition coil

(With power transistor) & spark plug

Knock sensor

Pressure regulator

EGRC-solenoid valve

Intake air temperature
sensor

Crankshaft position
sensor (POS)

Engine coolant temperature sensor

EVAP canister purge control solencid valve
& MAP/BARO swilch solenoid valve

Fast idle cam

Absolute pressure sensor

EC-13

SEF798U

MA

LC

8IR

ST

RS
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

IACV-FICD
solenoid vaive ’( 7 . -
EVAP canister purge volume

(For P/S) - 0
IACV-FICD rgf\a‘ "g#?‘
(e
%!

PN t‘
Nk Hy
e

SX = \
P NNZ

collector

/

Throttle position

EGR valve EGR temperature
sensor
EGRC-BPT
valve IACV-AAC valve

I
SEF300P

j/ N <
SR
Crankshaft
paosition sensor k
(REF) \&\ \

- SEF293P View with under cover removed

SEF516PA

182 EC-14



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont'd)

Glove box

View with center lower cover removed

SEF2330A

IACV-AAC valve

/l
T M harness connector t(

Threttle body =~ i
3 @\—— W@ y ‘ﬂf’
)
i

=

= s

— X ¢

g— Ser'vice’pc.}rt
L
View with fresh air hose removed '/-[\ SEF793U

View with intake

Intake air temperaturs ~

air duct removed SEF390T

solenoid val

R

W/

EVAFP canister T —_
7 purge control \
lve Wy
o NS

" /) EGHC-Isole_noid
L
‘. "o ¢ %

™
z?
I
e
3
[ve)
b
I
@]
0N
£
=1
T
o
)
13
S
=3
a
5
&

SEF394T

~ -
Rear heated oxygen sensor

Rear heated
oxXygen sensor
harness connector

\_‘_"_/
View with lift up condition — SEF080V

EVAP control systzm
pressure Sensor

EVAFP canister

Vacuum cut vaive
\bypass valve
/

J Roar leit tr
SN

',‘.

‘Vacuum cut valve
I

EVAP canister

Ny /vent control wflfveJ

View with fresh air vent hose removed SEF797U

-

EC-15
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

)

HO8 ® @ ©®

EVAP canister p

\S

EVAP canister purge
control solenoid valve

MAFR/BARO switch
solencid valve

EVAP canister purge volume con-
trol valve 1o Intake manifold coliec-
tor

EVAP canister purge control valve
to Vacuum gallery A

Intake manifold collector to
Vacuum gallery A

Vacuum gallery A to Vacuum gal-
lary B

EGR valve to EGRC-BPT valve
Air duct to Vacuum gallery A
intake manifold collector to
Vacuum gailery B

Throttle body

L
&&‘ﬁ'&” é@EGRC—BPT valve

EGR valve

@ @

® @ @

@

Vacuum Hose Drawing

%
fa/®
SO,

K\/\

o \5

2T A
N

MAP/BARO switch solenoid vaive
to Vacuum gallery B

EVAP canister purge control sole-
noid valve to Vacuum gallery B
MAP/BARO switch solenoid valve
to Absolute pressure sensor
EVAP canister purge control sole-
noid valve to Check valve
MAP/BARO swiich solenoid valve
fo Vacuum gallery B

EVAP canister purge control sole-
noid valve to Vacuum gaftery B

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

EC-16

N
\
/
A

® @ @

® 9

9 Check valve

EVAP canister purge velume control valve

X ®

To air duct

EVAP service port

N\ /
(k’,To air duct

®)
Vacuum gallery A To
,_U, EVAP
canister
SEFS75U

EGRG-solenoid valve to Vacuum
gallery B

EGRC-solenoid valve to Vacuum
gallery B

EGRC-solenoid valve to Vacuum
gallery B

Fuel pressure regulator to Vacuum
gallery A

Check valve to Vacuum gallery A



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

| Camshaft position sensor (PHASE)

| Crankshaft position sensor (REF)

l Mass air flow sensor

[ Engine coolant temperatuie sensor

I fFront heated oxygen sensors

| Ignition switch

@rottle position sensor

*4

Closed throtile position switch

| Neutral position/Inhibitor switch

rAir condilioner swilch

| Knock sensor

| Intake air temperature sensor

T T ITITIIT

ECM
(ECCS

“1

control
module)

® EGR temperature sensor
® EVAP control system pressure sen-
sor

Y

[ Absolute pressure scnsor

| Baitery voltage

l Power steering oil pressure switch

r Electrical load

| Vehicle speed sensor

*1

l Tank fuel temperature sensor

| Crankshaft position sensor (POS)

RSN

3

Rear heated oxygen sensor

2

TCM (Transmission Control Module)

1]

System Chart

Fuel injection &
mixture ratio control

Electronic ignition system

Idle air control system

IACV-AAC valve and IACV-FICD

solenoid valve

Fuei pump control

Fuel pump relay and fuel pump

controb module

Front heated oxygen sensor
monitor & on hoard diagnostic
system

Malfunction indicater lamp
» (On the instrument panel)

EGR control

_]_4 EGRC-solenoid valve ]

Front heated oxygen sensor
heater control

Front heated oxygen sensor
heater

Y

Rear heated oxygen sensor
heater control

Rear heated oxygen sensor
heater

—
L

Cooling fan control

I_,I Cooling fan relay ]

Air conditioner cut control

| p| Air conditioner relay

Front engine mounting control

l__,' Front engine mounting

EVAP canister purge flow control »| ® EVAP canister purge volume

control valve
e EVAP canister purge control
solenoid valve

& EVAP canister vent control

¥

valve

® Vacuum cut valve bypass
valve

* MAP/BARD switch solenoid
valve

“1: These sensors are not directly used to control the engine system. They are used only for the on board diagnosis.
“2: The DTC related to A/T will be sent to ECM.
*3: This sensor is net used to contro! the enging system under normal conditions.
*4: This switch will operate in place of the lhrottle position sensor 1o conirol EVAP parts if the sensor malfunctions.

EC-17
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor (POS)

Engine speed

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

v

Front heated oxygen sensor

Density of oxygen in exhaust gas

Throttte position sensor

Throitle position

h J

Neutral position switch (M/T models)

Throttle valve idle position

Gear position

TCM (Transmission Control Module)

ECM

Park/Neutral position (ECCS

h 4

»| control

Vehicle speed sensor

module)
Vehicle speed

¥

Ignition switch

Start signal

Injector

Y

Crankshaft position sensor (REF) TDC posifion™1

Camshaft position sensor (PHASE) Piston position

Battery Battery voltage

Y

Rear healed oxygen sensor 2

Density of oxygen in exhaust gas

*1: Top Dead Center

*2: This sensor is not used to control the engine system under normal conditions.

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

The amount of fue! injected is compensated for to
improve engine performance. This will be made
under various operating conditions as listed below.
<Fuel increase>

e During warm-up

e When starting the engine

e During acceleration

e Hot-engine operation

¢ High-load, high-speed operation

<Fuel decrease>

e During deceleration

e During high speed operation

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System (Cont’d)

MIXTURE RATIO FEEDBACK CONTROL

CLGSED LOCP

CONTROL (EECC'\::S The mixture ratio feedback system provides the best air-fuel mix-

) control ' Injection pulse ture ratio for driveability and emission control. The three way cata-

Feedback signal * 1 duie) lyst can then better reduce CO, HC and NOx emissions. This sys-
Front tem uses a front heated oxygen sensor in the exhaust manifold to @

23:;‘:% monitor if the engine is rich or lean. The ECM adjusts the injection

sensor pulse width according to the sensor voltage signal. For more infor-

mation about front heated oxygen sensor, refer to pages EC-150. |y

\ Fuel injection ) ) | . ; e © s .
Combustion This maintains the mixture ratio within the range of stoichiometric
(ideal air-fuel mixture).
Rear heated oxygen sensor is located downstream of the three Z[y

MEF025DA . : ree
way catalyst. Even if the switching characteristics of the front

heated oxygen sensor shift, the air-fuel ratio is controlled to sto-
ichiometric by the signal from the rear heated oxygen sensor.
This stage is referred to as the closed loop control condition.

OPEN LOOP CONTROL

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

& High-load, high-speed operation &l

e Malfunction of front heated oxygen sensor or its circuit &

e |[nsufficient activation of front heated oxygen sensor at low
engine coolant temperature AT

e High-engine coolant temperature -

¢ During warm-up

& After shitting from “N” to “D” AT

& When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL EA

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as pos-
sible. However, the basic mixture ratio is not necessarily controlled
as originally designed. Both Manutacturing differences (i.e. mass BR
air flow sensor hot film) and characteristic changes during opera-

tion {i.e. injector clogging) directly affect mixture ratio. .
Accordingly, the difference between the basic and theoretical mix- S
ture ratios is monitored in this system. This is then computed in
terms of “injection pulse duration” to automatically compensate for
the difference between the two ratios.

“Fuel trim” refers to the feedback compensation value compared
against the basic injection duration. Fuel trim includes short-term
fuel trim and long-term 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 HA
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 DX,
trim from the central value. Such deviation will occur due to indi-
vidual engine differences, wear over time and changes in the usage
environment.

E
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

& Simultanecus multiport fuel injection system

No. 1 cylinder —n n— r[
No. 2 cylinder Ijh rl
Na. 3 cylinder I N
No. 4 cylinder ﬂ n
No. 5 cylinder n n
No. 6 gylinder fl [l

& Sequential multiport fuel injection system

No. 1 cylinder J_[

|-.-_— 1 engine cycle 4

=

MNo. 2 cylinder

]

No. 3 cylinder

&

No. 4 cylinder

&l

No. 5 cylinder

M.

No. 6 cylinder
Li 1 engine cycleﬁ——J

SEC254B

INPUT/OUTPUT SIGNAL LINE

Crankshaft positiocn sensor {(POS)

Engine speed

Multiport Fuel Injection (MFI) System (Cont’d)

FUEL INJECTION SYSTEM

Two types of systems are used.

Sequential multiport fuel injection system

Fuel is injected into each cylinder during each engine cycle accord-
ing to the firing order. This system is used when the engine is run-
ning.

Simultaneous muitiport fuel infection system

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

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

This system is used when the engine is being started and/or if the
fail-safe mode (CPU) or crankshaft position sensor (REF) is oper-
ating.

FUEL SHUT-OFF

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

Electronic Ignition (El) System

h 4

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperzture

Y

Throttle position sensor

Throtile position

A4

Vehicle speed sensor

Throtile valve idie position
Vehicle speed

¥

Ignition switch

Knock sensor

Start signal ECM
> (ECCS Power tran-
. ) control "| sistor
Engine knocking o module)

Neutral position switch (M/T models)

Gear position

hd

TCM (Transmission Control Module)

Park/Neutral position

Y

Battery

Battery voltage

hd

Crankshaft position sensor {REF)

TDC position*

Camshaft position sensor (PHASE)

Piston position

¥

: Top Dead Center

EC-20



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

N

600 1,000 1,406 1,600 2200
Engine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Alr conditioner “ON™ signal

Electronic Ignition (El) System (Cont’d)
SYSTEM DESCRIPTION

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

e.g. N: 1,800 rpm, Tp: 1.50 msec

A °BTDC

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

1 At starting
2  During warm-up
3 Atidle

4 Hot engine operation

5 At acceleration

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

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

Air Conditioning Cut Control

Y

Air conditioner switch

Throttle valve opening angle

Throttle position sensor » ECM
(ECCS Air condi-
. control »| tioner
Engine speed module) relay

Crankshaft position sensor (POS)

Start signal

h 4

Ignition switch

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.
e At high engine speeds.

EC-21
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

Y

Neutral position switch (M/T models)

Neutral position

¥

TCM (Transmission Conirol Module)

Throitle position sensor

Park/Neutral position ECM
| (ECCS
control » I
Throttle position module) Injectors

A4

Engine coolant temperature sensor

Engine coolant temperature

h 4

Crankshaft position sensor (POS)

Engine speed

[
>

if the engine speed is above M/T: 1,800 A/T 2,700 rpm with no load
(for example, in neutral and engine speed over M/T: 1,800 A/T
2,700 rpm) fuel will be cut off after some time. The exact time when
the fuel is cut off varies based on engine speed.

Fuel cut will operate until the engine speed reaches M/T: 1,500 A/T
2,200 rpm, then fuel cut is cancelled.

NOTE:

This function is different than deceleration control listed
under multiport fuel injection on EC-18.
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EVAPORATIVE EMISSION SYSTEM

Description

Intake manifolc Throttle body

\ One-way valve @H

Purge line

MA

EVAP canister purge
control solenoid valve

EVAF canister purge
volume control valve —m‘__‘_’\

EVAP canister purge
control valve

%Q—% EVAP canister
Sealing gas cap with G Air
pressure relief valve 4= Fuel vapor

. = —
and vacuum relief o :\\/

valve a

Vacuum cut valve

Fuel tank
SEF947S ©|L

The evaporative emission system is used to reduce hydrocarbons o
emitted into the atmosphere from the fuel system. This reduction M
of hydrocarbons is accomplished by activated charcoals in the
EVAP canister. 0
The fuel vapor in the sealed fuel tank is led into the EVAP canis- AT
ter which contains activated carbon and the vapor is stored there
when the engine is not operating. FA
The vapor in the EVAP canister is purged by the air through the -
purge line to the intake manifold when the engine is operating.

EVAP canister purge volume control valve is controlled by engine RA
control module. When the engine operates, the flow rate of vapor
controlled by EVAP canister purge volume control valve is propor-
tionally regulated as the air flow increases. BE]
EVAP canister purge control valve shuts off the vapor purge line
during decelerating and idling, and under normal cperating condi-

tions the valve is usually open. ST
RS
B
Ihspecﬁon [RA

EVAP CANISTER

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

ElL

Pinch SEF396T
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EVAPORATIVE EMISSION SYSTEM

8.34 - 10.80
{0.851 - 1.102,
73.9 - 95.7)

0-ring Q

51- 6.3
(0.520 - 0.650,
45.1 - 56.4)

4.41 - 5.79
{0.45 - 0.59,
39.1 - 51.2)

@) : Nem (kg-m, in-Ib) SEF397T

: vélve A

Fuel tank side SEF427N

Vacuum/Pressure gauge
Vacuum/

Pressure
pump

Fuel filer cap adapter

SEF9435

Inspection (Cont’d)
TIGHTENING TORQUE

Tighten EVAP canister as shown in the figure.

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

FUEL TANK VACUUM RELIEF VALVE (Built into fuel
filler cap)

1.  Wipe clean valve housing.
2. Check valve opening pressure and vacuum.

Pressure:
15.3 - 20.0 kPa (0.156 - 0.204 kg/cm?, 2.22 - 2.90
psi)

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

-0.48 psi)
3. If out of specification, replace fuel filler cap as an assembly.

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

EVAP CANISTER PURGE CONTROL VALVE
Refer to EC-409,

VACUUM CUT VALVE AND VACUUM CUT VALVE
BYPASS VALVE

Refer to EC-408.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE

Refer to EC-374.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOID VALVE

Refer to EC-409.

TANK FUEL TEMPERATURE SENSOR
Refer to EC-231.
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EVAPORATIVE EMISSION SYSTEM

Adapter for service port

service
port

Pressure pump

SEF4621

Leak detector

SEF200U

M EVAP SYSTEM CLOSENR
APPLY PRESSURE TG EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT

Inspection (Cont’'d)
EVAP SERVICE PORT
Positive pressure is delivered to the EVAP system through the

EVAP service port. If fuel vapor leakage in the EVAP system
occurs, use a leak detector to locate the leak.

HOW TO DETECT FUEL VAPOR LEAKAGE

CAUTION: '

e Never use compressed air or a high pressure pump.

o Do not exceed 4.12 kPa (0.042 kg/ecm*®, 0.6 psi) of pressure
in EVAP system.

NOTE:

¢ Do not start engine.
s Improper installation of adapter to the service port may

cause a leak.
1. Altach the adapter securely to the EVAP SERVIGE port
2

securely.
. Also attach the pressure pump and hose.
3. Turn ignition switch “ON".
4. Select the “EVAP SYSTEM CLOSE” of *“WORK SUP-
PORT MODE” with CONSULT.
5. Touch “START”. A bar graph (Pressure indicating dis-
play) will appear on the screen.

EM

LG

P

ClL,

T

AT

NEXT .
NEVES%@E@IOMPRESSED 6. Apply positive pressure to the EVAP system until the
AIR OR HIGH PRESSURE pressure indicator reaches the middie of the bar graph. [EA
gg”[il%T START ENGINE 7. Remove adapter and hose with pressure pump.
TOUCH START. ' 8. Locate the leak using a leak detector. Refer to “Evapo-
' rative Emission Line Drawing”, EC-26. RA
[omcel ]| START — Jieraga

OR
Attach the 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. B8

' e 3. Tolocate the leak, deliver positive pressure to the EVAP
// . system until pressure gauge points reach 1.38 - 2.76
NG EVAP canister  / kPa (0.014 - 0.028 kg/cm?, 0.2 - 0.4 psi). B

vent control valve 4. Remove adapter and hose with pressure pump.

SEF0B8Y 5. Locate the leak using a leak detector. Refer to “Evapo-

rative Emission Line Drawing”, EC-26. A

7 AN .

Vacuum cul valve

Re{r Ieft( {(@\?\ ([
Battery SEF067V
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

EVAP canister purge volume control valve

EVAFP service port

Vehicle
front

A

To

next page
o has

SEFB01U

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

194 EC-26



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

Refer to
previous
page.

FE
|

| ;
) \ - B Gl 1

e 4
E—— =—|B L MT
i / AT
EVAP vapor purge line
FA
Water separator

RA |

EVAP canister vant control valve

Vacuum cut valve

B
Vacuum cut valve bypass valve \
EVAP control system pressure sensor ~ ST |
— !
\ Ry, /\
i RS

S - e I
j"/\ﬂlwg&l. EVAP canister RS |

Fuel tank

SEF802U ‘
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POSITIVE CRANKCASE VENTILATION

<o : Fresh air
+m : Blow-by gas

SEF372QY

Engine not running

or backfiring Cruising
Idling or Acceleration
decelerating or high load

O

SEF244Q

Description

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

The positive crankcase ventilation (PCV) valve is provided to con-
duct crankcase blow-by gas to the intake manifold. _
During partial throttle operation of the engine, the intake manifold
sucks the biow-by gas through the PCV valve.

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

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

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

Inspection

PCV (Positive Crankcase Ventilation) VALVE

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

PCV HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.

EC-28



BASIC SERVICE PROCEDURE

Fuel Pressure Release
B Ut PRES RELEASEN [ ]
Before disconnecting fuel line, release fuel pressure from fuel
FUEL PUMP WILL STOP BY line to eliminate danger.
TOUCHING START DURING =\ 1. Start engine.
CRANK A FEW TIMES AFTER 2. Perform “FUEL PRESSURE RELEASE” in “WORK Gl
ENGINE STALL. SUPPORT” mode with CONSULT.
(Touch “START” and after engine stalls, crank it two or
™ three times to release all fuel pressure.) MA
L) 3.  Turn ignition switch off.
START ] .
SEFB23K| EM
OR
@ 1. Remove fuse for fuel pump. LE
—= 2. Start engine.
=8 3. After engine stalls, crank it two or three times to release
Sh= all fuel pressure.
§ g 4. Turn ignition switch off and reconnect fuel pump fuse.
Ga 7
154] FUEL] ———
PUMP @IL
SEF501F|
Fuel Pressure Check T

e When reconnecting fuel line, always use new clamps.

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

Use Pressure Gauge to check fuel pressure.

Release fuel pressure to zero. =4
Disconnect fuel hose between fuel filter and fuel tube (engine
side}.

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

Read the indication of fuel pressure gauge. BR
At idling:
Approximately 235 kPa (2.4 kg/cm?, 34 psi}
A few seconds after ignition switch is turned OFF to  §j
ON:

NS ee

B

- L e L S
- Pressure gauge

[

——

Approximately 294 kPa (3.0 kg/cm?, 43 psi)

6. Stop engine and disconnect fuel pressure regulator vacuum 3§
hose from intake manifold.

7. Plug intake manifold with a rubber cap: )

8. Connect variable vacuum source to fuel pressure regulator. Bl

SEF263P)

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

Fuel pressure should decrease as vacuum increases. If resuits &

are unsatisfactory, replace fuel pressure regulator. "

([0

SEF718B
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BASIC SERVICE PROCEDURE

Bl o ol Lol

Engins front

l .; i B i :
|' J\ g ZFuel Qbe asserfgly-
|% |

: Do not disassemble SEMA06F

% % Insulator

Injectar

\Z:
Orring €44
SEF755P,

g % @ 29 - 3.8 N-m
(0.30 - 0.39 kg-m,

i
Insulator L 250 - 33.9 In-Ib)
I T

Locate plate
on this side.
O-ring 639 !

Fuel tube —_ | T
assembly T
e
Insulater
1
SEF245QD

[ "’1/

lﬁ’ﬁ@

SEF754PA|

Injector Removal and Installation

1. Release fuel pressure to zero.

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

3. Disconnect vacuum hose from pressure regulator.

4. Disconnect injector harness connectors.

5. Remove injectors with fuel tube assembly.

Do not disassemble fuel tube assembly.

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

8. Install injector to fuel tube assembly.
Always replace O-rings and insulators with new ones.
Lubricate O-rings with a smear of engine oil.

9. Install injectors with fuel tube assembly to intake manifold.

Tighten in numerical order shown in the figure.

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

b) Then, tighten ali bolts to 21 to 26 N-m (2.1 to 2.7 kg-m, 15 t0
20 ft-1b).

Lubricate fuel hoses with a smear of engine oil.

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

CAUTION:

After properly connecting fuel hose to injector and fuel tube

assembly, check connection for fuel leakage.
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BASIC SERVICE PROCEDURE

PN — 0 Fast Idle Cam (FIC) Inspection and Adjustment
O PAIL 1. Turn ignition switch “ON".
COOLANTEMP/S  80'C 2. See “COOLAN TEMP/S” in “DATA MONITOR” mode
with CONSULT.
3. Start engine and warm it up.
When engine temperature is 80+5°C {17619°F), make
sure that the center of mark (& is aligned with mark

as shown in the figure. VA
RECORD
| BEF522P (=l
Cam follower lever
LG
1 I Mark@
8 B
) Mark @) ‘
FE
Fast idle cam
GL.
Therma-element SEF069V,
CR ‘
@ 1. Turn ignition switch “OFF”. Wi
2. Disconnect engine temperature sensor harness con-
= nector and check resistance as shown in the figure. AT

3. Start engine and warm it up.
When the resistance of engine temperature sensor is
0.26 to 0.39 kQ, make sure that the center of mark ® EA
is aligned with mark ® as shown in the figure.
e |f NG, adjust by turning adjusting screw.
Adjusting screw tightening torque: A
0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-ib)

SEF536H

of

k\)‘}\\ -
’ Adjusting screw i
\‘t‘%\\\)‘%& ’ i s\E\F\sgsp .
A

4. Stop engine.
5. Turn ignition switch “ON” and see “COOLAN
= TEMP/S” in “DATA MONITOR” mode with CONSULT.
When engine temperature is 2535°C (7719°F), make EL

| Mark@ 6. ) :
y sure that the center of mark ® is aligned with mark ©
" as shown in the ﬁguE)e.

Cam follower lever

13

X Fast idle cam @ 5. When the resistance of engine temperature sensor is
1.65 to 2.40 k2, make sure that the center of mark &

is aligned with mark © as shown in the figure.

Mark (€} e |f NG, replace thermo-element and perform the above inspec-

tion and adjustment again.

Thermo-element SEFO70V
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BASIC SERVIGE PROCEDURE

o Direct Ignition System — How to Check idle
X MONITOR 3% NO FAIL Speed and Ignition Timing

CKPSeRPM (POS)  672rpm IDLE SPEED

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

RECORD

MECS542B)

IGNITION TIMING

Any of following two methods may be used.
e Method A

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

® Method B
1. Remove No. 1 ignition coil.

Suitafle high-ension wire high-tension wire as shown, and attach timing light clamp to

y \\\“\T\\\\m this wire.

/NO 1 ignition °°"f 3. Check ignition timing.

=) 2. Connect No. 1 ignition coif and No. 1 spark plug with suitable
—_— t+

SEF284G

200 EC-32




BASIC SERVICE PROCEDURE

Cut

1‘

Pl ﬁ

Suitabfe Electrode
high-tension wire

Insulating tape

.‘ Jn)
Approx \:—;:; 32 (1 26}
14 (0.55 PP

Unit: mm {in)

SEF311Q

Direct Ignition System — How to Check Idle
Speed and Ignition Timing (Cont’d})

EC-33
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BASIC SERVICE PROCEDURE

Idle Speed/lgnition Timing/ldle Mixture Ratio

Adjustment

PREPARATION ®
® Make sure that the following parts are in

good order.
(1) Battery b
(2) Ignition system
(3) Engine oil and coolant levels
(4) Fuses ¢
{(5) ECM harness connector
(6) Vacuum hoses
(7) Air intake system *

(Oil filler cap, oil level gauge, etc.)
(8) Fuel pressure ¢
(3) Engine compression '

(10) EGR valve operation
{(11) Throttle valve
(12) EVAP system

Overall inspection sequence

INSPECTION

A

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

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

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

Turn off headlamps, heater blower, rear
defogger.

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

Perform diagnostic test mode I}
(Self-diagnostic results).

NG

h 4

Repair or replace,

OK

r

Check ignition timing.

F Y

4

Check & adjust idle speed.

INSPECTION END

202

4
Check function of front heated oxy- NGL Check harness for front heated NG Repair or replace harness.
gen sensors, | oxygen sensars. 4 4
OK oK
¥
Check CO%. OK_ Replace front heated oxygen sen-
G | sors.
y y
Check emission control parts and ‘NG Check function of front heated oxy- OK_
repair or replace if necessary. gen sensors.
r
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
START
, — @l
Visually check the following:
¢ Air cleaner clogging
® Hoses and ducts for ieaks
® EGR valve operation MA
e Flectrical connectors
e (Gasket
& Throttle valve and throftle position sensor operation
AEC692 EM
’_E_ y
L Start engine and warm it up untl water temperature indicator points to
\\\\\\\“‘ ’ H”///// the middie of gauge. LG
\\\\\ 4 5 /’(,/ Ensure engine stays below 1,000 rpm.
A
6
3 P :
7 = Open engine hood and run engine at about 2,000 rpm for about 2 min-
a utes under no-load.
e —;
A
-
= %1000 ¢/min N y
SEF247F Perform diagnostic test mode N (Seli-diagnostic resuits) (Diagnostic cL
Test Mode ).
‘ OK NG Wi
\ / Repair or replace components as necessary.
"
SERVICE oF , A
 — — Run engine at about 2,000 rpm for about 2 minutes under no-load.
Race engine two or three times under no-load, then run engine for A
SOON about 1 minute at idle speed. FA
/ \ 4 BA
’ serzi7ul | 1 I:(r:r:o?ﬁ engine and disconnect throttle position sensor harness con-
2. Start éngine.

D] B8
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and then g7
run engine at idle speed. St

r RS
Check ignition timing with a timing light.*1 (Refer to EC-32.)
M/T: 15°+2° BTDC TS
A/T: 15°42° BTDC (in “N” position) L
SEF248F l OK ¢ NG
— > : HA
= Throttle position
ésensor harr;ess *1: Only check ignitien timing as the liming is not adjustable.
Ao connector
("’7 S NN EN
' L{ I
SEF298P

EC-35 203



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/idie Mixture Ratio
Adjustment (Cont’'d)
® @

'

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

v

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

v

= Throttle pm Check ECM function* by substituting another known good

! 7 ésensor har?ess ECM.
W .., i ? connector
P S ®) W & * ECM may be the cause of a problem,
but this is rarely the case.
®
®

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

2. Start engine.
DTC P1705 {DTC 12086) is stored in ECM and TCM
(Transmission Control Module) in this step. Be sure
to erase DTC after completing the procedure.

y

¢ Check base idie speed. {Refer to EC-32))
M/T: 575+50 rpm
AfT: 650£50 rpm (in “N" position)

oK ¢ NG i

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

[ ,
SEF269P Adjust base idle speed by turning idle speed adjusting
sCrew.

MIT: 575450 rpm
AfT: 650150 rpm (in “N™ position)

[
>

y

1. Turn off engine and connect throttle position sensor

harness connector.
2. Erase DTC from both ECM and TCM (Transmission
Control Module), EC-52.

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

Y
)
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BASIC SERVICE PROCEDURE
Idie Speed/ignition Timing/idle Mixture Ratio
Adjustment (Cont’d}

B [ wonmor %o FaL LI o
CKPS'RPM (POS)  672pm l
]
Check target idle speed. Gl
¢ Read idle speed in “DATA »
E MONITOR“Omode with CONSULT. [
R
@ ® Check idle speed. A
| RECORD | MT: 625250 rpm -
SEFS8Q AST: 700250 rpm (in “N” position} E
OK v]'NG
* MONITOR % ]
© NO FAIL Check IACV-AAG valve and replace if neces- LG
CKPS*RPM (POS)  2000rpm saty.
FRO2MNTR-B1  RICH I
FROZMNTR-B2 RICH Check IACV-AAC valve harness and repair if
necessary. |
Il FE
Check ECM function* by substituting another
I RECORD ] known good ECM. cL
SEFoROR * ECM may be the
cause of a
problem, but this is |17
I rarely the case. o
Check front heated oxygen sensor signal
(right and left banks). AT
1. See “FR 02 MNTR-B1"” and “FR
E 02 MNTR-B2” in “Data monitor”
mode.
2. Run engine at about 2,000 rpm for FA

about 2 minutes under no-load.

3. Maintain engine at 2,000 rpm under
no-load (engine is warmed up to =
normal operating temperature.). R4
Check that the monitor fluctuates
between “LEAN” and “RICH” more

SEF957D

\ 2 cycles: RICH — LEAN — RICH {NG
Mode |l

than 5 times during 10 seconds. 5
‘ 1 cycle: RICH — LEAN — RICH BR
yd LEAN —» RICH L ——®
OR

1. Set “Front heated oxygen sensor ST

monitor” in the Diagnostic Test

e — (See page EC-55.) g

2. Run engine at about 2,000 rpm for RS

about 2 minutes under no-load.
SOON 3. Maintain engine at 2,000 rpm under

no-load. Check that the malfunction By

indicator lamp comes ON more E

than 5 times during 10 seconds, for

SEF217U gach bank.
0K LA
END

ElL
10X
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)
Front heated oxygen sensor ©

harness connectcr l

[ on
1

H|

eck front heated oxygen sensor hamesses:

DISCONNECT _ ™
e@ . Turn off engine and disconnect battery ground
s cable.

2. Disconnect ECM SMJ harness connector from ECM.

3. Disconnect front heated oxygen sensor harness

= connectors. Then connect harness side terminals for
MEFO31DA front heated oxygen sensor to ground with a jumper

wire.

4. Gheck for continuity between terminal No. 50 of

1 ECM SMJ harness connector and body ground.
H3.
“ ECh IOI CONNECTOR” 5. Check for continuity between terminal No. 51 of

DISCONNECT

ECM connector and body ground.

50
Y™ Continuity exists ..o e OK
@ (Lﬂa) Continuity does not exist.......cccevvcenscecensisninnen . NG

e @
OK NG

Repair or replace harness.

i|l‘]
A 4

SEF250P| ¢
Connect ECM SMJ harness connector to ECM.

[ ﬁconnscmaﬂ ﬂ

5 DISCONNECT m E y
E:?:] Connect battery ground cable.

Select “ENG COOLANT TEMP” in “"ACTIVE

@fa) TEST" mode.
3. Set “COOLANT TEMP" to 5°C (41°F) by

Lo o
— touching “Qu” and “Qd” and “UP”, “DWN".
‘ OR

@ 1. Disconnect engine coolant temperature sen-

Mo

SEF251F sor harness connector,
2. Connect a resistor (4.4 kQ) between termi-
@ nals of engine coolant temperature sensor
W AcTiveE TEST I | harness connector.
COOLANT TEMP 5°C 3. Connect battery ground cable.
s=z=zzz=== MONITOR zzz=zzz====-
CMPS«RPM (POS) 1175rpm
INJ PULSE-B2 2 7msec [ v
:ﬁ‘éq.ll’”hﬁlsNEém ?Jé[‘rsbeé Start engine and warm it up until water temperature
indicator points to middle of gauge.
{Be sure to start engine after installing 4.4 kQ resistor.)

lu] fy
[Qull UP ][ DWN ][ad| .

Engine coolant temperature
sensor harness connector

T

4118 ¢

O]

4.4 k) resistor SEF9320A
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BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/ldle Mixture Ratio

@ Adjustment (Cont’'d)
@
= l
Race engine two or three times under no-ioad, then run @l
engine at idle speed.
MIA
Check “CO"%. ‘_
AECE92] B
Idle CO: 3 - 11% {with engine running smoothly)
I
After checking CO%, LG
Tough “BACK”.
OR
1. Disconnect the resistor from terminals of engine
coolant temperature sensor harness connector.
2. Connect engine cooiant temperature sensor har- EE
ness connector to engine coolant temperature sen- '
S0r.
NG OK CL
SEF248F v L
Replace front heated oxygen sensor.
M
.
[@ 1. See “FR 02 MNTR-B1" and “FR 02 AT
MNTR-B2” in “Data monitor” mode.
BACK
<: = ﬁ @ 2. Maintain engine at 2,000 rpm under
mooe | HGHT | LIGHT ENTER ne-load {engine is warmed up to nor- =5
oN) _OFF 1 1 mal operating temperature.). Check that P&
the monitor fluctuates between "LEAN”
and “RICH” more than 5 times during 24
10 seconds. |
SEF913J 1 cycle: RICH — LEAN — RICH
2 cycles: RICH —» LEAN — RICH e
% MONITOR % NO FAlL [] “*'-ci‘:‘” - RICH BR
CKPSsRPM (POS) 2000rpm @ 1. Set “Front heated oxygen sensor
FR 02 MNTR-B1 RICH menitor” in the Diagnostic Test Mode I 8
FR O2 MNTR-B2 RICH (See page EC-55.)
2. Maintain engine at 2,000 rpm under
no-toad. Check that the malfunction RIS
indicator lamp comes ON more than 5
times during 10 seconds.
Ef)
| RECORD ] NG OK
SEF591Q
\i A
® ®
EL
IDX

SEFO57D
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/idle Mixture Ratio

N | 7

SERVICE

— ENGINE —

Adjustment (Cont'd)
®

|

Connect front heated oxygen sensor harness con-
nectors to front heated oxygen sensors.

A

Check fuel pressure regulator.
(See page EC-29.}

SEF217U

F

Check mass air flow sensor and its circuit.
Refer to TROUBLE DIAGNOSIS FOR DTC P0O100.
{See page EC-110.)

y

Check injector and its circuit.

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

(See page EC-443.)

Clean or replace if necessary.

¥

Check engine coolant temperature sensor and its
circuit. Refer to TROUBLE DIAGNGOSIS FOR DTC
PO115, PO125.

{See pages EC-132, 145.}

A 4
Check ECM function*2 by substituting another
known good ECM.

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

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

EC-40



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

&  Diagnostic Trouble Code (DTO) ettt st seeet e eemeee e Mode 3 of SAE J1979
O Freeze Frame data .....ccceiee e vt et re e eaan e e eneenn Mode 2 of SAE J1979 @
¢ System Readiness Test (SRT) COUR coviiiiieieceieeee et st e see e ese e e e eeenerenns Mode 1 of SAE J1979
& st Trip Diagnostic Trouble Code (15t Trip DTC) uuiuiveiv it en e Mode 7 of SAE J1979
e 1st Trip Freeze Frame data ' i
®  Test values and TESt IMItS ..o et rer s eaesre s Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below. 4
i =
DTG tstuip DTG | | reeie Frame | isttip Freeze SRT code Test value
data Frame data
Diagnostic test LG
maode IF (Seli- .
diagnostic & o
results)
CONSULT O 0 O O O
GsT G o2 O O Q FE
*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 itemns cannot be shown on the GST display. L i

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-86.). T
N

Two Trip Detection Logic i

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

If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored |
in the ECM memory, and the MIL lights up. The MIL lights up simultaneously when the DTC is stored. <2nd =a
trip> The “trip” in the "“Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed

during vehicle operation. Specific on board diagnostic items will cause the ECM to light up or blink the MIL

and store DTC and Freeze Frame data, even in the 1st trip, as shown below. A
MIL DTC 1st trip OTC
ltems 1st trip ond trip 1st trip 2nd trip 1st trip oadtip BB
Blinking Lighting up lighting up | displaying { displaying | displaying | displaying i
Misfire (Possible three way catalyst S
damage)
X X X
— DTC: PQ300 - PO306 (0701,
0603 - 0608) is being detected RE
Misfire (Possible three way catalyst
damage) i
X uTH
— DTC: PO300 - PO306 (0701, X X BT |
0603 - 0608) has been detected
Closed loop control — DTC: P1148
X A
(0307}, P1168 {(0308) X X A |
Fail-safe items {Refer to EC-8B.) X xX*1 X" '
=
Except above X X X X 2

*1: Except “ECM".
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

DTC AND 1ST TRIP DTC

The 1st trip DTC {whose number is the same as the DTC number) is displayed for the latest seli-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not reoccur, the 1st trip
DTC wili 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 memary and the MIL lights up when the same
malfunction occurs in two consecutive trips. If a 1st trip DTC is stored and a non-diagnostic operation is per-
formed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that
blink or light up the MIL during the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory.
Procedures for ciearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-52.

For malfunctions in which 1st trip DTCs are displayed, refer 1o EC-49. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continucusly
are also displayed on GONSULT.

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 (/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 1, refer to page EC-80. Then perform “DIAGNOSTIC
TROUBLE CODE 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

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

1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode |i (Seli-Diagnos-
tic Results) Examples: 0101, 0201, 1003, 1104, etc.
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc.
These DTCs are prescribed by SAE J2012.

(CONSULT also displays the malfunctioning component or system.)

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

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

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

mended.
A sample of CONSULT display for DTC is shown at left. DTC or 1st
B SELF-DIAG ResuLTsE [ trip DTC of a malfunction is displayed in SELF-DIAGNOSTIC
RESULTS mode of CONSULT. Time data indicates how many
FAILURE DETECTED TIME times the vehicle was driven after the last detection of a DTC.
'A[G:(;';g; VLVICIRC 0 If the DTC is being detected currently, the time data wilt be “0”.
[ERASE|[PRINT |[FFdata]
SEF225U
EC-42



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
W SELFDIAG RESULTSE [ if a 1st trip DTC is stored in the ECM, the time data will be “[1t}".
FAILURE DETECTED TIME
IACV-AAC VILV/CIRC [11]
[PO505]

ERASE|[PRINT |[[FFdatal

SEF228LU

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

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

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame dala,
and the data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT or
GST. The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For detail,
refer to EC-66.

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

Priority [tems
Freeze frame data Misfire — DTC: PO300C - PO3086 (0701, 0603 - 0608)
1 Fuel Injection System Function — DTG: P0171 (0115), P0O172 (0114), P0174 (0210), PO175
(0209)
2 Except the abave 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 wiii be updated
from the EGR maifunction to the misfire. The 1st trip freeze frame data is updated each time a different mal-
function is detected. There is no priority for 1st trip freeze frame data. However, once freeze frame data is
stored in the ECM memory, 1st trip freeze data is no longer stored (because only one freeze frame data or
first 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 EGM
memory is erased. Procedures for clearing the ECM memory are described in “HOW TO ERASE EMISSION-
RELATED DIAGNOSTIC INFORMATION™. Refer to EC-52.

SYSTEM READINESS TEST (SRT) CODE

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

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

SRT codes are set after diagnosis has been performed one or more times. This occurs regardless of whether

the diagnosis results in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips. The
following table lists the five SRT items (20 diagnoses) for the ECCS used in A32 models.

EC-43
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont'd)

SRT items

Self-diagnostic test itams

Catalyst monitoring

e Three way catalyst function P042C (0702}

EVAP system monitoring

s CVAP control systerﬁ {Small ieak — Negative pressure) P0440 (0705)
¢ EVAP control system {Small leak — Positive pressure) P1440 (0213)
& EVAP control system purge flow monitoring P1447 (0111)

Oxygen sensor monitoring

e Front heated oxygen sensor (Response menitoring) P0133 (0409), P0153 (0413)
e Front heated oxygen sensor {Rich shift monitoring) P0132 (0410), P0152 (0414)
® Front heated oxygen sensor {Lean shift monitoring) PO131 (0411}, P0151 (0415)
e Front heated oxygen sensor {Circuit} PO130 (0503), P0150 (0303}

& Front heated oxygen sensor (High valtage) P0134 (0412}, PG154 (0509)

o Rear heated oxygen sensor {Response monitoring) P0138 (0707)

® Rear heated oxygen sensor (Max. voltage monitoring) PO138 (0510)

e Rear heated oxygen sensor (Min. voltage monitoring) PO137 (0511)

® Rear heated oxygen sensor (High voltage) P0140 (0512)

Oxygen sensor heater monitoring

# Front heated oxygen senscr heater PO135 {(0901), PG155 (1001)
® Rear heated oxygen sensor heater PO141 (0902)

EGR system monitoring

@ EGR tunction {Ciose) P0400 (0302)
e EGR function (Open) P1402 {0514}
e EGRC-BPT valve function P0402 (0306)

Together with the DTC, the SRT code is cleared from the ECM memory using the method described |ater
(Refer to EC-52). In addition, after ECCS components/system are repaired or if the battery terminals remain
disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.

How to display SRT code

1. Selecting “SRT STATUS” in “DTC CONFIRMATICON” mode with CONSULT.
For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen; for items whose
SRT codes are not set, “INCMP” is displayed.

2. Selecting Mode 1 with GST (Generic Scan Tool)

A sample of CONSULT display for SRT code is shown at left.

B sRTSTATUS B

CATALYST INCMP
EVAP SYSTEM INCMP
02 SENSOR INCMP

02 5EN HEATER CMPLT
EGR SYSTEM INCMP

O “INCMP” means the self-diagnosis is incomplete and SRT is not
set. “CMPLT” means the self-diagnosis is complete and SRT is set.

| PRINT

]

SEF803U

How to set SRT code

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

EC-44



Emission-related Diagnostic Information

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
(Cont’d)

Driving pattern
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

{(Cont'd)

® The time required for each diagnosis varies with road sur-
face conditions, weather, altitude, individual driving habits,
etc.
Zone A refers to the range where the time required, for the
diagnosis under normal conditions®, is the shortest. Zone B
refers to the range where the diagnosis can still be per-
formed if the diagnosis is not completed within zone A.

*: Normal conditions refer to the following:

— Sea level

— Flat road

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

— Diagnosis is performed as quickly as possible under nor-
mal conditions.

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

Pattern 1: & The engine is started at the engine coolant

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

¢ The engine must be operated at idle speed
until the engine coolant temperature is
greater than 70°C (158°F) (where the voltage
between the ECM terminais & and @ is
lower than 1.4V).

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

Pattern 2: e When steady-state driving is performed again
even after if is interrupted, each diagnosis can
be conducted. In this case, the time required for
diagnosis may be extended.

Pattern 3: & The driving pattern outlined in *2 must be
repeated at least 3 times.

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

Pattern 4: e Tests are performed after the engine has been
operated for at least 17 minutes.

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

¢ [f the accelerator pedal is moved, the test must
be conducted all over again.

*1: Depress the accslerator pedal until vehicle speed is 80
kmy/h (56 MPH), then release the accelerator pedal and
keep it released for more than 10 seconds. Depress the
accelerator pedal until vehicle speed is 90 km/h (56 MPH)
again.

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

1) Decelerate vehicle to 0 km/h and let engine idle.
2) Repeat driving pattern shown below at least 10 times.
¢ During acceleration, hold the accelerator pedal as
steady as possible. (The THROTL POS SEN value
of CONSULT should be between 0.8 to 1.2V))
3) Repeat steps 1 and 2 until the EGR system SRT is set.

50 - 55 KM/h-eeromm s
{30 - 35 MPH) !
& km/h -y

(@ MPH} 105 i10si 2o

SEF4143

*3: Checking the vehicle speed with CONSULT or GST is
advised.

*4: The driving pattern may be omitted when “PURG FLOW
P1447” is performed using the “DTC WORK SUPPORT"
mode with CONSULT.

*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 SUPPORT” mode
with CONSULT.
® “EGR SYSTEM PQ400"

e “EGR SYSTEM P1402"

*7. The driving pattern may be omitted when all the followings
are performed using the “DTC WORK SUPPORT” mode
with CONSULT.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont'd)

Suggested transmission gear position for
A/T models

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

Suggested upshift speeds for M/T models

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

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

ACCEL CRUISE
Gear change shift point shift point
km/h (MPH)  km/h (MPH)
1st to 2nd 21 (13) 21 (13)
2nd to 3rd 37 (23) 25 (16)
3rd to 4th 53 (33) 44 (27)
4th to 5th 63 (39) 58 (36)

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

Gear change km/h (MPH)
1st to 2nd 24 (15)
2nd to 3rd 40 (25)
3rd to 4th 64 (40)
4th to 5th 72 (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 vehicle control.

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

2nd 95 (60)

3rd 145 (90)
4th —

5th —

EC-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
TEST VALUE AND TEST LIMIT {(GST only — not applicable to CONSULT)

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

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

noses).
These data (test value and test limit) are specified by Test ID (TID) and Component ID (CID). These data can

be displayed on the GST screen.

X: Applicable
—: Not applicable
SRT item Self-diagnostic test ‘ :
Displa
(CONSULT display) torm TID CID Test limit play
01H O1H Max. X
CATALYST Three way‘ catalyst
functicn 02H 81H Min. X
EVAP contrel sys-
tem 05H 03H Max. X
Small leak
EVAP SYSTEM ( }
EVAP control sys-
tem purge flow 06H 83H Mirt. X
monitoring
03H 04H Max. X
Front heated oxy- 0AH 64H Min. X
gen sensor OBH 04H Max. X
(Right bank) OCH 04H Max. X
0ODH 04H Max. X
11H 05H Max. X
02 SENSOR Front healed oxy- T2H 85H Min. X
gen sensocr 13H 05H Max. X
(Leit bank) 14H 05H Max. X
15H 05H Max. X
19H 86H Min. X
Rear heated oxygen 1AH 86H Min. X
sensor 1BH 06H Max. X
1CH 06H Max. X
Front heated oxy- 29H 08H Max. X
gen sensor heater
(Right bank) 2AH 88H Min. X
02 SENSOR Front heated oxy- 2BH 09H Max. X
HEATER gen sensor heater
{Left bank) 2CH 89H Min. X
Rear heated oxygen 2DH CAH Max. X
sensar heater 2EH 8AH Min. X
31H 8CH Min. X
32H 8CH Min. X
EGR function 33H 8CH Min. X
EGR SYSTEM 34H 8CH Min. X
35H 0CH Max. X
EGRG-BPT valve 36H OCH Max. X
function 37H 8CH Min. X
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Appticable
—: Not applicable
DTC*4
(CONSULITtesrcr:‘:Zen torms) CONSULT ECM1 SRTY code T‘I%:j;lvl?rlr‘]"i?/ st trip OTC Reference page
GST*2
ngSEIIE::I é);?(E}SOSTIC FAIL- POGOD 0505 _ _ _ _
MAF SEN/CIRCUIT PO100 0102 — —_ X EC-110
ABSL PRES SEN/CIRC PO105 0803 — — X EC-117
AlR TEMP SEN/CIRC PO110 0401 — — X EC-126
COOLANT T SEN/CIRC PO115 0103 — — X EC-132
THRTL POS SEN/CIRC PO120 0403 — — X EC-137
*COOLAN T SEN/CIRC PO125 0908 — — X EC-145
FRONT 02 SENSOR-B1 P0130 0503 X X X3 EC-150
FRONT 02 SENSOR-B1 P0131 0411 X X X3 EC-157
FRONT 02 SENSOR-B1 PO132 0410 X X X3 EC-163
FRONT Q2 SENSOR-B1 PG133 0409 X X X3 EC-169
FRONT O2 SENSOR-B1 P0134 0412 X X X3 EC-178
FR 02 SE HEATER-B1 P0O135 0901 X X X3 EC-184
FRONT Q2 SENSOR-B2 PO150 0303 X X X3 EC-150
FRONT Q2 SENSOR-B2 PO15t 0115 X X X3 EC-157
FRONT 02 SENSOR-B2 PO152 0414 X X X3 EC-163
FRONT 02 SENSOR-B2 PQ153 G413 X X X3 EC-169
FRONT G2 SENSOR-B2 PG154 0509 X X X3 EC-178
FR O2 SE HEATER-B2 PC155 1001 X X X3 EC-184
REAR 02 SENSOR PO137 051 X X X3 EC-189
REAR Q2 SENSOR P0O138 0510 X X X3 EC-196
REAR 02 SENSOR P0139 G707 X X X3 EC-203
REAR 02 SENSOR PO140 0512 X X X3 EC-209
RR O2 SEN HEATER PO141 o902 X X X3 EG-214
FUEL SYS-LEAN/BK1 PO171 0115 — — X EC-219
FUEL SYS-RICH/BK1 PQi172 0114 — — X EC-225
FUEL SYS-LEAN/BK2 PO174 0210 —_ — X EC-219
FUEL SYS-RICH/BK2 PO175 0209 — —_ X EC-225
FUEL TEMP SEN/CIRC P0180 0402 — — X EC-231
MULT! CYL MISFIRE PQO300 0701 — — X EC-235
CYL 1 MISFIRE PO307 0808 — — X EC-235
CYL 2 MISFIRE P0302 0607 — — X EC-235
CYL 3 MISFIRE PD303 0606 — — X EC-235
CYL 4 MISFIRE P0304 0605 e — X EC-235
CYL 5 MISFIRE P0305 0604 — — X EC-235
CYL 6 MISFIRE P0O306 0603 — — X EC-235
KNOCK SEN/CIRCUIT P0325 0304 — —_ X EC-240

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

EC-49
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicable
DTC*4
(CONSUL:}G;n;rSe en terms) CONSULT ECM™1 SRT code T.?.:;Vﬁ:#i?/ 1st trip DTC Reference page
G8T2

CPS/CIRCUIT (POS) P0335 0802 — — X EC-243
CAM PS/CIRC (PHS} P0340 011 — — X EC-249
EGR SYSTEM P0O400 0302 X X X3 EC-254
EGRC-BPT VALVE P0O402 0306 X X X3 EC-263
TW CATALYST SYSTEM P0420 0702 X X X3 EC-268
EVAP SMALL LEAK P0440 0705 X X X3 EC-272
PURG VOLUME CONT/V P0443 1008 — — X EC-282
VENT CONTROL VALVE P0446 0903 — — X EC-288
EVAPO SYS PRES SEN P0450 0704 — — X EC-293
VEH SPEED SEN/CIRC PO5S00 0104 e — X EC-299
IACV/AAC VLVICIRC 0505 0205 — —_ X EC-303
CLOSED TP SW/CIRC P0510 0203 — — X EC-309
AT COMM LINE PO600 — — — — EC-314
ECM POGO5 0301 — — X EC-318
INHIBITOR SW/CIRC PO705 1101 — — X AT-82

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

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

ENGINE SPEED SIG PQO725 1207 — — X AT-93

AT 18T GR FNCTN PQ731 1103 — - X AT-G6

AT 2ND GR FNCTN PO732 1104 —_ —_ X AT-101
A/T 3RD GR FNCTN P0733 1105 — — X AT-106
AT 4TH GR FNCTN PO734 1106 - — X AT-111

TCC SOLENOID/CIRC P0740 1204 — — X AT-119
AT TCC 5/V FNCTN PO744 107 — — X AT-123
L/PRESS SOL/CIRC PO745 1205 —_ — X AT-130
SFT SOL A/CIRC PO750 1108 — —_ X AT-134
SFT SOL B/CIRC PO755 1201 — — X AT-138
MAP/BAR SW SOL/CIR P1105 1302 - — X EC-320
CLOSED LOOP-B1 P1148 0307 — — X EC-327
CLOSED LOOP-B2 P1168 0308 — — X EC-327
IGN SIGNAL-PRIMARY Pt320 0201 — — X EC-329
CPS/CIRCUIT (REF) P1335 D407 — — X EG-336
CPS/CIRC (CBD) COG P1336 0905 — — X EC-341
EGRGC SOLENOID/V P1400 1005 — — X EC-347
EGR TEMP SEN/CIRC P1401 0305 — — X EC-352
EGR SYSTEM P1402 0514 X X3 EC-357
EVAP SMALL LEAK P1440 0213 X*3 EC-364
PURG VOLUME CONT/V P1444 0214 — — X EC-374
VENT CONTROL VALVE P1446 0215 — — X EC-381

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

*3: These are not displayed with GST.

*4: 1st trip DTC No. is the same as DTC No.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicable
DTC*4
(CONSUL'!FTi?rSeen terms) CONSULT EOM™ SRT code T-?:;tvﬁl,:;‘;/ 1st trip DTC Reference page @H
GST*2
EVAP PURG FLOW/MON P1447 o111 X X X3 EC-386
VENT CONTROL VALVE P1448 0309 — — X EC-393 MIA
VGV BYPASS/HV P1490 0801 — — X EC-399
VC CUTNV BYPASSHV P1491 0311 — — X EC-404 =[]
PURG CONT/V S/V P1492 0807 - —_ X EG-409
PURG CONT/V & S/ P1493 0312 — — X EG-415 i@
AT DIAG COMM LINE P1605 0804 — —_— X EC-422
TP SEN/CIRC AT P1705 1206 —_ —_ X AT-142
P-N POS SW/CIRCUIT P1706 1003 —_— - X EC-425
O/R GLTCH SOL/CIRC P1760 1203 —_ — X AT-148 o

“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 dispiayed with GST.

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

Efl}

[FIA
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

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

Selecting Mode 4 with GST (Generic Scan Tool)

Tgogy\ Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode ! by turning the mode selector
on the ECM (Refer to EC-55.)

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

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

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

Diagnostic trouble codes

1st trip diagnostic trouble codes

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values

. Others
Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTC, but

all of the data listed above, are cleared from the ECM memory during work procedures.

How to erase DTC (With CONSULT)

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

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

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS”.

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

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS”.

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

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

N AW~

;N

& N
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)

How to erase DTC (With CONSULT)

1. It the ignition switch stays ‘ON” after repair work, be sure to turn igniticn switch "OFF” once. Wait at least 5 seconds

and then turn it *ON” (engine stopped) again.
[l scLecTsvsTEm | |[ln  seecTomemoe [ B sELF-DIAG ReSULTS Il [
| ENGINE ] [ SELF-DIAG RESULTS w | CALURE DETECTED
| AT ) | [ DATA MONITOR | SHIFT SOLENOIDN A

]

| i | l'__> | oTC WORK SUPPORT ] [>
| | | ECU PART NUMBER |
I | L | m
| | I | [ ERASE ][ PRINT |
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 '_‘
@: o, <, | aaere. <,

l M SELECT SYSTEM I ﬂT_f| SELECT DIAG MODE |:|I M SELF-DIAG RESULTSH [j
| ENGINE . | WORK SUPPORT | FAILURE DETECTED  TIME
| AT | SELF-DIAG RESULTS SFT SOL A/CIRG 0

[PO750]
[~ > [ patamonTOR >

|

]

| |
| |
] [ AcTivE TEST |
| |
| |

I DTC CONFIRMATION

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

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

|
i
|
I

SAT04

&) How to erase DTC (With GST)

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

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

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

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

&% How to erase DTG (No Tools)

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

1. Ifthe 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 diagno-

sis only to erase the DTC.)
3. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM. (See

EC-55.)

EC-53
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

N

|
SERVICE

!

7

\

Maifunction Indicator Lamp (MIL)

1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is for
checking the blown iamp.

e (f the malfunction indicator lamp does not light up, see the
WARNING LAMPS AND CHIME (BUZZER) in the EL section.

_ ENGINE -—E (Or see EC-468.)
, SOON

2. When the engine is started, the malfunction indicator lamp
should go off.
If the lamp remains on, the on board diagnostic system has
SEF217U detected an engine system malfunction.

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

Diagnosti

c Test Mode |

1. BULB CHECK

2. MALFUNCTION

WARNI

NG

Diagnostic Test Mode I

1. SELF-DIAGNOSTIC
RESULTS

2. FRONT HEATED OXY-

GEN S
TOR

ENSOR MONI-

: This function checks the bulb for damage (blown, open circuit, etc.) of

the malfunction indicator lamp.
e If the MIL does not come on, check MIL circuit and ECM test mode
selector. (See next page.}

: This is a usual driving condition. When a malfunction is detected twice

(2 trip detection logic}, the malfunction indicator lamp will light up to
inform the driver that a malfunction has been detected.

Only the following malfunctions will light up or blink the MIL even in the
1st trip.

e “Misfire (possible three way catalyst damage)”

o “Closed loop control”

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

: By using this function, the diagnostic trouble codes can be read.

MIL flashing without DTC

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

: In this mode, the fuel mixture condition (lean or rich) monitored by front

heated oxygen sensor can be read.

How to switch the diagnostic test (function) modes and details of the above functions are described later. (See

next page.)

- Diagnostic Diagnostic
Condition Test Mode | Test Mode I
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK
Ignition switch \,b RESULTS
in “ON" posi- R
lion Engine
) - FRONT HEATED
@) | s | wARUNCTON | ey senson
’ i MONITOR
EC-54



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

Turn ignition switch “ON™,
(Do not start engine.} NG| check MIL circuit. NG
(See EC-468.) » Repair harness or connectors.
) @l
OK
¥ A \'V:I/E,k
. . MU
Diagnostic Test Mode | — BULB
CHECK Y ChZCk wlhetther_ EtCM tzst No | Repair or replace ECM test mode
F’ MIL should come on. s | mode selector s turne "1 selector.
“ counterclockwise. [:,m i
OK =
Y= LG
Y . C@) ¥ @ : »| Diagnostic Test Mode |
— MALFUNGTION WARNING
Start engine.
NG Check MIL circuit. NG
-+ (See EC-468.) » Repair harness or connectors. B
(Turn diagnostic test mode selector on OK -
ECM fully clockwise.) I OK
houl .
WIL should go off Check ECM fail-safe. CL
OK {See EC-86.) -
OK
: (177
Wait at least 2 seconds. < A
y AT
o FA
*1: If the selector is turned fully clockwise at this time, the emission-re-
lated diagnostic information will be erased from the backup memory
in the ECM. .
(Turn diagnostic test mode selector A
fully counterclockwise.}
y B
DIAGNOSTIC TEST MODE If @5 D Diagnostic Test Mode |l
-— SELF-DIAGNOSTIC RESULTS > » — FRONT HEATED OXYGEN SEN- -
y *1 The following emission-related diagnostic information is cleared a8
from the ECM memory in the mode obtained. n
1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes 3T
3. Freeze frame data .
4. 1st trip freeze frame data
5. System readiness test (SRT) codes A
Y 6. Test values
Wait at least 2 seconds. 7. Others
® Switching the modes is not possible when the engine is g
4 running.
& When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds. )4
The diagnosis will automatically return to Diagnostic Test
| Mode L
e Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE | — BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. (Refer to WARNING LAMPS AND CHIME in EL section or see EC-468.)

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

MALFUNCTION o
INDICATOR LAMP | ondition
ON When the malfunction is detected or the ECM's CPU is malfunctioning.
OFF No maifunction
® These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode Il (SELF-DIAGNOSTIC
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 MALFUNCTION IND!-
CATOR LAMP.

The DTC and 1st trip DTC are displayed at the same time. If the MIL does not illuminate in diagnostic test
mode 1 (Malfunction warning), all displayed items are 1st trip DTC’s. If only one code is displayed when the
MIL illuminates in diagnostic test mode Il (SELF-DIAGNOSTIC RESULTS), it is a DTC; if two or more codes
are displayed, they may be either DTC’s or 1st trip DTC’s. DTC No. is same as that of 1st trip DTC. These
unidentified codes can be identified by using the consult or GST. A DTC will be used as an example for how

to read a code.

Example: Diagnostic trouble code No. 0102 and No. 0403
06 03

06 0.3 .
ON ] 1
J ; OFF S
)
08 ' 03 21 06 09 21
Unit: second
Diagnostic trouble code No. 0102 Diagnostic trouble code No. 0403 SEF2980Q

Example. Diagnostic trouble code No. 1003
Q.6 0.3

T -
“JQUUUUUUUUHWLJUM

09 043 21

Unit: second

Diagnostic trouble code No. 1003
SEF162PA

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

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE INDEX, refer to EC-2.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

HOW TO ERASE DIAGNOSTIC TEST MODE Il (Self-diagnostic resuits)

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic test mode
is changed from Diagnostic Test Mode !l to Diagnostic Test Mode I. (Refer to “HOW TO SWITCH DIAGNOS-

TIC TEST MODES”)
e If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup

memory within 24 hours.
® Be careful not to erase the stored memory before starting trouble diagnoses.

DIAGNOSTIC TEST MODE Il — FRONT HEATED OXYGEN SENSOR MONITOR

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

Air fuel ratio feedback control
MALFUNCTION INDICATOR LAMP Fuel mixture condition in the exhaust gas iriue a(I:ondition
ON Lean
Closed loop system
OFF Rich
*Remains ON or OFF Any condition Open locp system

*: Maintains conditions just before swilching to open loop.

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

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

2,000 rpm under no-load.

How to switch monitored sensor from left bank to right bank or vice versa
® The following procedure should be performed while the engine is running.

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

[Left side — Right side)
0.2 0.2
ON - |_
OFF /)—’ '—()2
~ g 06 3.0 ~ g
Left side — Right side
monitor Indication Fonitor
of change
[Right side — Left side)
0.2
ON _
‘ )
OFF R 1t
T
- v 0.2 26 © ~
Right side m‘ Left side
monitor of change monitor Unit: second
SEF134M
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart

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

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

{clear)

L
stored in the ECM memory.

e When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MIL will come on. For details, refer to “Two Trip Detection Logic” on
EC-41.

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

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

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

SUMMARY CHART

ltems Fuel Injection System Misfire Except the (efts

MIL (goes off) 3 (pattern B) 3 (pattern B) 3 (pattern B}

DTC, Freeze Frame Data (no

display) 80 (pattern C) 80 (pattern C) 40 (pattern A}

1st Trip DTC (clear) 1 {pattern C}, *1 1 {pattern C), *1 1 (pattern B)

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

Details about patterns “A”, “B” and “C" are on EC-60.
*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-58
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OBD System Operation Chart (Cont’d)

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

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

This driving pattern
salisfies with B but not C.

This driving pattern
satisfies with C but not B.

NG
Delection

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

Detection

This driving pattern satisfies with B and C patterns.
NG

lights up.

<uianed Bunigs <EleQ aweid azaald (dul ist) % DL (dul 81

A

1o

|

b
EL
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SEF3928

trip DTC and the 1st trip freeze frame data will be stored

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

(pattern C) without the same malfunction after DTC is

st trip freeze frame data will be cleared.
stored in ECM.

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

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

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

EC-59

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

When the same malfunction is detected in two consecutive
out the same malfunction.

trips, MIL will light up.
*2: MIL will go off after vehicle is driven 3 times (pattern B)

trips, the DTC and the freeze frame data will be stored in
{The DTC and the freeze frame data still remain in ECM.)

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

without any maifunctions.
*3: When the same maliunction is detected in two consecttive

*1;



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM"”
<Driving pattern B>
Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD systemn.
e The B counter will 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>
Driving pattern C means the vehicle operation as follows:
(1) The following conditions shouid be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) +375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (120.1) [%]
Engine coolant temperature (T) condition:
e When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C {158°F).

- Example:

228

If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than = 70°C (158°F)
The C counter will be cleared when the malfunction is detected regardless of {1).
The C counter will be counted up when (1) is satisfied without the same malfunction.
The DTC will not be displayed after C counter reaches 80.
The 1st trip DTC will be cleared when C counter is counted a time without the same malfunction after DTC
is stored in ECM.

EC-60
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OBD System Operation Chart (Cont’d)

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

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

This driving pattern
satisfies with B but not A.

This driving pattern
salisties with A hut not B.

NG
Detection

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

Detection

This driving pattern satisfies with A and B patterns.
NG

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

K
Detection

0

Vehicle
speed -
N
lights up
goes off.

i
MIL
A ML

<uiajed Bumugs

=
=
\'4

<Bleg awelq azsaid (dul st} ® DLA {(dul ISt

A
L
10X

]
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SEF3835

the first time, the 1st

trip DTC and the 1st trip freeze frame data will be stored

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

1st trip freeze frame data will be cleared.

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

*5: When a malfunction is detected for
EC-61

the same malfunction is detected in two consecutive
any longer after vehicle is driven 40 times (pattern A} with-

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

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

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

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

trips, MIL will light up.
*2: MIL will go off after vehicle is driven 3 times (pattern B)

*1: When
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

<Driving pattern A>

Engine o
coolant °C °F)

1
temperature [
|
|

70 (158)

40 (104)
20 (68)

_____ [P R .f — i —— ——
F\F\—(ZJ Engine coolan! temperature should change more than 20°C
!

Engine
speed

I
|
i
rpm I
!
|

i P (68°F) after starting engine.
IGN OFF

I
|
:)/—(3) Ignition switch should be changed from “"ON" to “OFF".

AEC574

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

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

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

* The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.

o The B counter will
® The MIL will go off

be counted up when driving pattern B is satisfied without any malfunctions.
when the B counier reaches 3 (*2 in “OBD SYSTEM CPERATION CHART").
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.
2. Connect “CONSULT” to data link connector for CONSULT. al
(Data link connector for CONSULT is located behind the fuse

box cover.)
5 A
j{ﬁue box/ \_ Data iink
connector
for GO e sz6 B
3. Turn on ignition switch.
NISSAN 4. Touch “START". LG
CONSULT
-1
gk
START
| SUBMODE | GL
SBR45ED)
5. Touch “ENGINE". -
[In SELECTZSYSTEM [ M
| ENGINE |
1 I AT
L |
| | A
l - |
I | A
SEF895K
6. Perform each diagnostic test mode according to each service g
[l sELEcTDIAGMODE  [vl| procedure.
| WORK SUPPORT | For further information, see the CONSULT Operation Manual.
This example shows the display when using the UEOBD98 ST
| SELF-DIAG RESULTS i program card. The screen differs according to the program
| DATA MONITOR | card used. a8
| ACTIVE TEST |
DTC CONFIRMATION
| | 87
| FUNCTION TEST |
SEF216U
A
[lh  seLectomemooe  [E]]
[Ecm PART NUMEBER EL
DX

|
|
|
JI
|

SEF374Q)

;
|
I
|
l
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE

SELF-DIAGNOSTIC DTC
RESULTS" GONFIRMATION

ftem v;ggx DATA | ACTIVE FT"I'gﬁ' OTC
- FREEZE | qomiTOR | TEST SAT | WORK
PORT FRAME TEST | srarus | sup-

DATA*2 PORT

Crankshaft position sensor (POS) X

Crankshalt position sensor (REF}) X

Mass air flow sensor

Engine coolant temperature sensor

Front heated oxygen sensor
Rear heated oxygen sensor

Vehicle speed sensor
Throttla position sensor

Tank fuel temperature sensor

EVAP control system pressure sensor
Absolute pressure sensor

INPUT EGR temperature sensor

>
K M XXX x| ®ix|x]|x
>

intake air temperature sensor

>
LA AR S - B B S B B R

Knock senscr
Start signat
Ignition switch

=
>

x

Closed throttle position switch X

Closed throttle pesition switch (throttle
position sensor signal)

Air conditioner switch
Park/Neutral position switch X

Power steering oil pressure switch

Battery voltage
Injectors

XX = x|=x| x
=

ECCS COMPONENT PARTS

X

Power transistor {Ignition timing) {Igniticn
signal)

>
>
>

TACV-AAC valve X X

EVAP canister purge volume control X
valve

Air conditioner relay

outpyT |Fuel pump relay X
EGRC-solenocid valve

Front heated oxygen sensor healer
Rear heated oxygen sensor heater
Gooling fan

EVAP canister vent control valve

Vacuum cut valve bypass valve

REX| x> ] >

MAF/BARQO swilch solencid valve

x| x ] »e ] ] » [
b

Calculated load value X

X: Applicable
*1: This item includes 1st trip DTCs.
*2: This mode includes 1st trip ireeze frame data or freeze frame data. The items appear on CONSULT screen in freeze frame data

mode only if a 1st trip DTC or DTC is detected. For details, refer to EC-43.
*3: If this test mode is not available, use “ACTIVE TEST” mode.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Contd)

FUNCTION
Diagnostic test mode Function
This mode enables a technician to adjust some
Work support devices faster and more accurately by following the
indications on the CONSULT unit. @H

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

Input/Qutput data in the ECM can be read.

Diagnostic Test Mode in which CONSULT drives EM
same actuators apar from the ECMs and also shifts =

Data monitor

Active test
some parameters in a specified range.

DTG confirmation T_he stat_us of system maonitoring te_s!s and the self- i.L@
diagnosis status/result can be confirmed.

) Conducted by CONSULT instead of a technician to

Function test } .
determine whether gach system is “OK” or “NG”.

ECM part numbers ECM part numbers can be read.

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

1. Diagnostic trouble codes

2. 1st trip diagnostic trouble codes
3. Freeze frame data
4. 1st trip freeze frame data
5. System readiness test (SRT) codes GlL,
6. Test values
7. Others
V‘r.—'
WORK SUPPORT MODE Wi
WORK ITEM CONDITION USAGE
THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIGNAL. ADJUST | When adjusting throttle position sen- AT
IT TO THE SPECIFIED VALUE BY ROTATING THE SENSOR sar initial position
BODY UNDER THE FOLLOWING CONDITIONS.
& IGN SW “ON" [EA

¢ ENG NOT RUNNING
® ACC PEDAL NOT PRESSED

IACY-AAC VALVE ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER THE When adjusting idle speed =1
FOLLOWING CONDITIONS.
+ ENGINE WARMED UP

o NO-LOAD
FUEL PRESSURE RELEASE o FUEL PUMP WILL STOP BY TOUCHING “START” DURING When releasing fuel pressure from
IDLING. fuel line
CRANK A FEW TIMES AFTER ENGINE STALLS. SLIJJ
EVAP SYSTEM CLOSE OPEN THE VACUUM CUT VALVE BYPASS VALVE AND CLOSE | Whan detecting EVAP vapar leak
THE EVAP CANISTER VENT CONTROL VALVE IN ORDER TO point of EVAP system
MAKE EVAP SYSTEM CLOSE UNDER THE FOLLOWING CON- RS
DITIONS.
* IGN SW “ON”
o ENGINE NOT RUNNING
o AMBIENT TEMPERATURE IS ABOVE 0°C (32°F). ES}LT
o NO VACUUM AND NO HiGH PRESSURE IN EVAP SYSTEM
o TANK FUEL TEMP. IS MORE THAN 0°C (32°F).
¢ WITHIN 10 MINUTES AFTER STARTING “EVAP SYSTEM I
CLOSE” HA
EL
DX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

SELF-DIAGNOSTIC MODE

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

EC-2).

Freeze frame data and 1st trip freeze frame data

Freeze frame data
item*3

Description

DIAG TROUBLE
CODE
[PXXXX]

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

FUEL 8YS-B1*1

FUEL SYS-B2*t

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

One mode in the following is displayed.

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

“MCDE 3”: Open loop due to driving conditions {power enrichment, deceleration enrichment)
“MODE 4" Closed loop - using heated oxygen sensor(s) as feedback for fuel control
“MODE 5™ Qpen Icop - has not yet satisfied condition to go to closed loop

CAL/LD VALUE [%] ® The calculated load value at the moment a malfunction is detected is displayed.
LANT P
g(?]c:r °E] TEM ® The engine coolant temperature at the moment a malfunction is detected is displayed.
S-FUEL TRM-B1 [%] |*® "Short-term fuel trim” at the moment a malfunction is detected is displayed.
# The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel

S-FUEL TRM-B2 [%)]

schedule.

L-FUEL TRM-B1 [%)]

L-FUEL TRM-B2 [%)]

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

ENGINE SPEED
[rpm]

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

VEHICL SPEED
[km/h] ar [mph]

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

ABSOL PRESS [kPa]
ar [kg/cm?] or [psi]

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

*1: Regarding A32 model, “B1” indicates right bank and “B2” indicates left bank.
*2: Thig item is not displayed on CONSULT. Only for Generic Scan Tool (GST).
*3: The items are the same as those of 1st trip freeze frame data.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE

CONSULT (Contd)

Monitored item ECM Main
[Unit] input . Description Remarks
. signals
signals
CKPS-RPM e |ndicates the engine speed computed

(POS) [rpm]

O

O

from the POS signal (1° signal) of the
crankshaft position sensor (POS),

CKPS:-RPM
(REF) [rpm]

Indicates the engine speed computed
from the REF signal (120° signal) of the
crankshaft position sensor (REF).

The accuracy of detection becomes poor
if engine speed drops below the idle
rpm.

If the signal is interrupted while the
engine is running, an abnormal value
may be indicated.

POS COUNT

Indicates the number of signal plate {fly-
wheel) cogs (tooth) during engine 1 revo-
lution.

MAS AIR/FL SE {V]

The signal voltage of the mass air flow
sensor is displayed.

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

COOLAN TEMP/S
[°C] or [°F]

The engine coolant temperature (deter-
mined by the signal voltage of the engine
coolant temperature sensor) is displayed.

When the engine coolant temperature
sensor is open or short-circuited, ECM
enters fail-safe mede. The engine cook
ant temperature determined by the ECM
is displayed.

FR 02 SEN-82 [V]

FR 02 SEN-B1 [V]

The signal voltage of the front heated
oxygen sensor is displayed.

RR 02 SENSOR [V]

The signal voltage of the rear heated
oxygen sensor is displayed.

FR O2 MNTR-B2
[RICH/LEAN]

FR 02 MNTR-B1

OO OO0l O |00 O
O 10 |0 O O OO

Display of front heated oxygen sensor
signat during air-fuel ratio feedback con-
trol:

RICH ... means the mixture became
“rich”, and centrol is being affected
toward a leaner mixture,

After turning ON the ignition switch,
“RICH"” is displayed until air-fuel mixture
ratic feedback control begins.

When the air-fuel ratio feedback is
clamped, the value just before the
clamping is displayed continuously.

[RICH/LEAN] LEAN ... means the mixture became
“lean™, and control is being affected
toward a rich mixture.
RR Q2 MNTR ¢ Display of rear heafed oxygen sensor & When the engine is stopped, a certain

[RICH/LEAN]

O

signal:

RICH ... means the amount of oxygen
after three way catalyst is relatively
small.

LEAN ... means the amount of oxygen
after three way catalyst is relatively
large.

value is indicated.

VHCL SPEED SE
[km/M] or [mph]

O

O

The vehicle speed computed from the
vehicle speed sensor signal is displayed.

NOTE:

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

CONSULT (Cont’d)

Monitored itemn ECM .
. . Main _—
[Unit] input | . Description Remarks
. signals
signals

BATTERY VOLT [V]

O

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

O

The throttle position sensor signal volt-
age is displayed.

TANK F/TMP SE [°C]
or [°F]

The fuel temperature judged from the
tank fuel temperature senser signal voli-
age is displayed.

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]
or [°F]

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

START SIGNAL
[ON/OFF]

Indicates [ON/OFF] condition from the
starter signal.

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

CLSD THL/P SW
{ON/OFF}

Indicates [ON/OFF] condition from the
throttie position sensor signal.

AIR COND SIG
[ON/OFF]

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

P/N POSI SW
[ON/OFF]

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

PW/ST SIGNAL
[ON/OFF]

O 1001000 00O

O 1010 00

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

LOAD SIGNAL
[ON/OFF]

O

Indicates [ON/QFF] condition from the
electrical lcad signal and/cr lighting
switch.

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

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

IGNITION SW
[ON/CFF]

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

INJ PULSE-B? [msec)

INJ PULSE-B1 [msec]

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

* When the engine is stopped, a certain
computed value is indicated.

B/FUEL SCHDL
[msec]

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

IGN TIMING [BTDC]

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

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

IACV-AAC/V [step]

OO |0

Indicates the idle air control valve (AAC
vaive) control value computed by ECM
according to the input signals.

NOTE:

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

CONSULT (Cont’d)

Monitored item ECM Main
[Unit] input . Descnption Remarks
. signals
signals

PURG VOL G/V [step]

indicates the EVAP canister purge vol-
ume controf valve computed by the
engine control module according o the
input signals.

The opening becomes larger as the
value increases.

ENGINE MOUNT
[IDLETRVL]

The control condition of the front engine
mounting (ccmputed by the engine con-
trol module according to the input sig-
nals) is indicated.

IDLE ... Idle condition

TRVL ... Driving condition

A/F ALPHA-B2 [%]

A/F ALPHA-B1 [%]

& The mean value of the air-fuel ratio feed-

back correction factor per cycle is indi-
cated.

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

e This data also includes the data for the
air-fuel ratio learning contral.

EVAP SYS PRES [V]

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

AIR COND RLY
[ON/OFF]

The air conditioner relay contrel condition
(determined by ECM according to the
input signaly is indicated.

FUEL PUMP RLY
[ON/OFF]

Indicates the fuel pump relay control
condition determined by ECM according
to the input signats.

COOQLING FAN
[HI/LOW/OFF]

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

HI ... High speed operaticn

LOW ... Low speed operation

OFF ... Stop

EGRC SOLV e The contral condition of the EGRC-sole-
[ON/OFF] noid valve {determined by ECM accord-
ing to the input signal) is indicated.
e« ON ... EGR is operational
OFF ... EGR operation is cut-off
VENT CONT/V e The control condition of the EVAP canis-
[ON/OFF] ter vent control valve {determined by

ECM according to the input signai} is
indicated.

e ON .. Closed
OFF ... Open
FR O2 SEN HTR-B1 ¢ |ndicates [ON/OFF] condition of heated
[ON/OFF] oxygen sensor's heater determined by
FR O2 SEN HTR-B2 ECM according to the input signals.
[ON/OFF)

RR 02 SEN HEATER
[ON/OFF)

NOTE:

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

CONSULT (Cont’'d)

Monitored item ECM Main
[Unit] input . 2 Description Remarks
) signals
signals

VC/V BYPASS/YV
[ON/OFF]

The control condition of the vacuum cut
valve bypass valve {determined by ECM
according to the input signal) is indi-
cated.

ON ... Open

OFF ... Closed

PURG CONT S/V
[ON/OFF]

The control condition of the EVAP canis-
ter purge control solenoid valve {com-
puted by the engine control module
according to the input signals) is indi-
cated.

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

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%]

“Absolute throttle position sensor” indi-
caies the throttle opening computed by
ECM according to the signal voltage of
the throtile position sensor.

MASS AIRFLOW
[grm/s]

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

MAP/BARO SW/V
[MAP/BARO]

The control condition of the MAP/BARO
switch solenoid valve {determined by
ECM according to the input signal) is
indicated.

MAP ... Intake manifold absolute pres-
sure

BARO ... Barometric pressure

ABSOL PRES/SE [V]

The signal voltage of the absclute pres-
sure sensor is displayed.

VOLTAGE
v

Voltage measured by the voltage probe.

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

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

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

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

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
Regarding A32 madel, “B1” indicates right bank and “B2” indicates left bank.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont’'d)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM {REMEDY)
® Engine: Return to the original
trouble condition ff trouble symptom di rs, se e Harness and connector
FUEL INJECTION | [ouoe €0 i oudle Symplom CISAppears, S8€ | o Fuel injectors @l
® Change the amount of fuel injec- | CHECK ITEM. e Front heated oxygen sensor :
tion using CONSULT. ¥a
& Engine: After warming up, idle A
IACV-AACHN the engine. Engine speed changes according to { @ Harmess and connector
OPENING e Change the JACV-AAC valve the opening step. s |ACV-AAC valve
opening step using CONSULT. B
e Engine: Return fo the original e« Harness and connector
ENG COOLANT trouble condition if trouble symptom disappears, see |e Engine coolant temperature sen- L
TEMP « Change the engine coolant tem- | CHECK ITEM. sor LG
perature using CONSULT. & Fuel injectors
e Engine: Retumn to the original e Camshalt position sensor
frouble condition If trouble symptom disappears, see (PHASE)
IGNITION TIMING | ® Timing light: Set ymp PP ’ ¢ Crankshalit position sensor (REF)
P . CHECK ITEM. . —
® Retard the ignition timing using e Crankshaft position sensor e
CONSULT. (POS)
*® Engine: After warming up, idle ® Harness and connector
the engine. e Compression CL
POWER BAL- e AJ/C switch "OFE” Enaine runs rouah or dies ® |njectors
ANCE e Shift lever “N” 9 9 ) e Power transistor .
e Cut off each injector signal one e Spark plugs I
at a time using CONSULT. & Ignition coils
* |gnition switch: ON AT
to ‘
COOLING FAN « Turn the cocling fan “ON” and Cooling fan moves and stops. : 23;?;58221;52:% '
“OFF” using CONSULT. g
e ignition switch: ON (Engine A
slopped)
FUEL PUMP u Fuel pump relay makes the operat- | e Harness and connector
RELAY ¢ Turn the fuel pump reiay “ON” ing sound ¢ Fuel pump rela
and “OFF” using CONSULT and | "9 : pump reiay RA
listen for operating sound.
¢ Ignition switch: ON BIR
EGRC SOLE- & Turn solenoid valve “ON” and Solanoid valve makes an operating | # Harness and connector
NQID VALVE “OFF” with the CONSULT and | sound. & Solenoid valve
fisten for operating sound. ST
SELF-LEARNING | In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching
CONT “CLEAR” on the screen.
RS
® Engine: After warming up, run
engine at idle speed.
ENGINE MOUNT- o Gear position: “D” range (Vehicle | Body vibration ghanges a.ccordmg. e Harness and connector BT
stopped) to the front engine mounting condi- . .
ING , o . & Front engine mounting
& Turn front engine mounting tion.
“IDLE” and "TRAVEL" with the LA
CONSULT.
e Engine: After warming up, run
ine at 1 . d ct i
PURG VOL engine at 1,500 rpm . Engine speed changes according to * Hamess and connector ER
e Change the EVAP canister purge : e EVAP canister purge volume
CONT/NV ] the opening step.
volume control valve opening control valve
step using CONSULT. DX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM {(REMEDY)

VENT
CONTROLV

e Ignition switch: ON

(Engine stopped)

e Tum the EVAP canister vent con-
trol valve “ON” and “OFF” using
CONSULT and listen for operat-
ing sound.

EVAFP canister vent control valve
marks an operating sound.

Harness and connector
EVAP canister vent control valve

VC/V BYPASS/HY

e |Ignition switch: ON

(Engine stopped)

e Turn the vacuum cut valve

bypass valve “ON" and “OFF"
using CONSULT and listen far
operating sound.

Vacuum cut valve bypass valve
marks an operating sound.

Harness and connector
Vacuum cut valve bypass valve

PURG CONT S/V

¢ Start engine.

e Turn the EVAR canister purge
control solenocid valve “ON” and
“OFF” using CONSULT and lis-
ten for operating sound.

EVAP canister purge control sole-
noid valve makes an operaling
sound.

Check vacuum signal for EVAP
canister purge control valve.

VC ON ... Vacuum exists.

VC OFF ... Vacuum does not exist.

Harness and connector
EVAP carister purge control
solenoid valve

Vacuum hose

MAP/BARO SW/V

& Ignition switch: ON
(Engine stopped})

e Turn the MAP/BARO switch sole-
noid valve between “MAP” and
“BARQ” using GONSULT and
listen for operating sound.

MAP/BARC switch solenoid valve
makes an operating sound.

Harness and connector
MAP/BARO switch solenoid
valve

DTC CONFIRMATION MODE

SRT STATUS mode
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”, EC-43.

DTC WORK SUPPORT mode

TEST MODE TEST ITEM CONDITION REFERENCE PAGE

PURGE FLOW P1447 EC-386

VC CUT/V BP/V P1491 EC-404

EVAPORATIVE PURG CN/V & 5/V P1493 EC-409
SYSTEM PURG VOL CN/V P1444 EC-374
EVAP SML LEAK P0440 EC-272

EVAP SML LEAK P1440 EC-364

FR Q2 SEN-B1 P0131 EC-157

FR Q2 SEN-B1 P0132 EC-163

FR O2 SEN-B1 P0133 EC-169

FR 02 SENSOR FR O2 SEN-B1 PO130 Refer ta corresponding trouble diagnosis EC-150
FR O2 SEN-B2 P0151 for DTC. EC-157

FR 02 SEN-B2 P0152 EC-163

FR Q2 SEN-B2 P0153 EC-169

FR 02 SEN-B2 PO150 EC-150

RR 02 SENSOR P0137 EC-189

RR 02 SENSOR RR G2 SENSOR P{138 EC-196
RR 02 SENSOR P0139 EC-203

EGR SYSTEM P0400 EC-254

EGR SYSTEM EGRC-BPT/VLY P0402 EC-263
EC-357

EGR SYSTEM P1402
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

FUNCTION TEST MODE

FUNCTION TE '
v CITEM ST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e [gnition switch: ON @l
SELF-DIAG (Engine stopped) N
; — Objective system
RESULTS ¢ Displays the results of on board Ject ) Y
diagnostic system. A
¢ I%mtl.on S\:ItCh:?N ¢ Harness and connector
{Engine 5 oppe } e Throttle valve: OFF & Throttle position sensor {Closed F
® Throttle position sensor circuit is [ apened throttle position) -
CLOSED THROTTLE ;S;eé:o\';zEI}JFLOEEE?DEEODBHEd & Throttle position sensar (Closed
PGSt : throttla position) adjustmant ’
oS POSITION" is the test item name o Tr::jott{laeﬁinkage) : LG
for the vehicles in which idle is Throttle valve: . 2
lected by throt i closed ON ® Varify operation in DATA
selected by throttle position MONITOR mode.
Sensor.)
o Harness and connector
' iti itch: ® Throttle position sensor e
" Engine stoppech Range (Throte « Tt posion sensor "
THROTTLE POSI gne slopp _ Ivalve fully opened | More than rotte p
& Throttle position sensor circult is adjustment
SEN CKT ) — Throttle valve | 3.0V .
tested when throttle is cpened fully closed) e Throttle linkage GL
and closed fully. y e Verify operation in DATA
MONITOR mode.
-
® Ignition switch; ON e Harness and connector MY
Engine stopped Out of N/ OFF e Neutral position switch or Inhibitor
PARK/NEUT POSI (Engine stopped) positions eutral p
SW CKT ¢ Inhibitor/Neutral position switch switch AT
circuit is tested when shift lever is In NP i ON & Linkage or Inhibitor switch
manipulated. : posttions adjustment
¢ Ignmgn switch: ON e Harness and connector [P
(Engine stepped) e Fuel pum
FUEL PUMP ¢ Fuel pump circuit is tested by There is pressure pulsation on o Fuel pump relay
CIRCUIT checking the puisation in fuel the fuel feed hose. pump . A
. e Fuel filter clogging
pressure when fuel tube is
. e Fuel level
pinched.
e fgnition switch: ON BR
EGRC SOLV (Engine stopp‘ed) o The sqlencnd valve makes an o Harness and connector
. ¢ EGRC-solencid valve circuit is operating sound every 3 .
CIRCUIT . . ® EGRC-solenaid vaive ST
tested by checking solenoid valve | seconds.
operaling noise.
® Ignition switch: ON RE
e Harness and connector
COOQOLING FAN (Engine stoppea) The cooling fan rotates and m
. . e Cooling fan motor
CIRCUIT ® Cooling fan circuit is tested when | stops every 3 seconds. .
. . ® Cooling fan relay _
cooling fan is rotated. BT
@ |Ignition switch: ON — START
® Start signat circuit is tested when P
engine is started by operating the A
START SIGNAL starter. Battery voltage aqd water _ e Harness and connector
temperature before cranking, and | Start signal: OFF — ON . ‘ -
CIRCUIT . e Ignition switch ISl
average battery voltage, mass air
flow sensor output voltage and
cranking speed during crankin ;
e 9 cranng 15X
are displayed.

*. If this test mode is not available, use “ACTIVE TEST” mode.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTION TEST
ITEM

GONDITION

CHECK ITEM (REMEDY)

PW/ST SIGNAL
CIRCUIT

® [gnition switch: ON
(Engine running)

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

JUDGEMENT
Locked position ON
Neutral position OFF

¢ Harness and connector
® Power steering cil pressure switch
# Power steering oil pump

VEHICLE SPEED
SEN CKT

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

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

& Harness and connector
® Vehicle speed sensor
® Electric speedometer

IGN TIMING ADJ

e After warming up, idle the engine.

® |gnition timing is checked by read-
ing fgnition timing with a timing
light and checking whether it
agrees with specifications.

The timing light indicates the
same value on the screen.

¢ Camshaft position sensor
(PHASE)

e Crankshaft position sensor {REF}

e Crankshaft position sensor (POS}

MIXTURE RATIO
TEST

® Air-fuel ratio feedback circuit
(injection system, ignition system,
vacuum system, etc.) 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, harness or
connector)

e |GNITION SYS {Spark plug,
power transistor, igniticn coil, har-
ness or connector)

* VACUUM S5YS (intake air leaks)

e Front heated oxygen sensar cir-
cuit

o Front heated oxygen sensor
operation

¢ Fuel pressure high or low

¢ Mass air flow sensor

POWER BALANCE

® After warming up, idle the engine.

& [njectar operation of each cylinder
is stopped one after another, and
resultant change in engine rota-
tion is examined to evaluate com-
bustion of each cylinder. (This is
anly 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, hamess or
connector)

e |gnition circuit {Spark plug, power
transistor, ignition coil, harness or
connector}

o Compression

® Valve timing

tACV-AACIV
SYSTEM

& After warming up, idle the engine.
e |ACV-AAC valve system is tested
by detecting change in engine

speed when IACV-AAC valve
opening is changed to 1 step, 25
steps and 102 steps.

Difference in engine speed is

greater than 150 rpm between
when valve opening is at 102

steps and at 25 steps.

& Harness and connector

e |ACV-AAC valve

e Air passage restriction between
air inlet and IACV-AAC valve

¢ |AS (ldle adjusling screw) adjust-
ment

242
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE (Recording vehicle data)
CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONITOR”

mode.
1. “AUTO TRIG” {Automatic trigger):
e The maltunction will be identified on the CONSULT screen in real time.
In other words, DTG/1st trip DTC and malfunction item will be displayed at the moment the malfunc-
tion is detected by ECM.
DATA MONITOR can be performed continuously until a maifunction is detected. However, DATA MONI-
TOR cannot continue any longer after the malfunction detection.
2. "MANU TRIG” (Manual trigger):
& DTC/1st trip DTC and malfunction item will not be displayed automatlcally on CONSULT screen even
though a maltunction is detected by ECM.
DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:

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

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

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking {or twisting) the suspicious connectors, compo-
nents and harness in the “DTC CONFIRMATION PROCEDURE”, the moment a malfunction is found
the DTC/1st trip DTC will be displayed. (Refer to Gl section, “Incident Simulation Tests” in “HOW TO
PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT™.)

2. “MANU TRIG"
e |f the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to “MANU

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

[l setect monmom tem | [ seT Recomoinacono | | [ SET RECORDING COND B

ECM INPUT SIGNALS ato TRic |V B IEERGEE| vanu TRIG

|
SELECTION FROM MENU | | |
I
P
|

|

[ ]

| |
SETTING || START | [ |

T ]

I
|
I
l
l

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

SEF529Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample

SEF139P

/ L
Data link

connector for GST

dal~

Brake l
ra %1
N K\@w

SEF302Q

VTX GENERIC OBD 1|
PROGRAM CARD

Press [ENTER]

Sample screen* SEF3985

OBD Il FUNCTIONS

FO: DATALIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

F4: CLEAR DIAG INFO
Fs5: O2 TEST RESULTS
F7: ON BOARD TESTS
F8: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen” SEF416S

Generic Scan Tool (GST)

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

ISO9141 is used as the protocol. ‘ .
The name “GST” or “Generic Scan Tool” is used in this service

manual.

GST INSPECTION PROCEDURE

1. Turn off ignition switch. .

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

3. Turn ON ignition switch. '
4. Enter the program according to instruction on the screen or In

the operation manual.
(*: Regarding GST screens in this section, sample screens are

shown.)

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

For further information, see the GST Operation Manual of the

tool maker.

EC-76



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
| Generic Scan Tool (GST) (Cont’d)

FUNCTION
Diagnostic lest mode ' Function

MODE 1 READINESS TESTS ThlS mode gains accggs tcf current emission-related data values, .IHCIudIﬂ.g analog

inputs and outputs, digital inpuls and outputs, and system status information. al
—|.|:‘

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

MODE 2 FREEZE DATA, )

¢ ) during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-66).]

This mode gains access to emission-related power train trouble codes which were A

MODE 3 DTCs
stored by ECM.
This mode can clear all emission-related diagnostic informatian. This includes: BN

e Clear number of diagnostic trouble codes (MODE 1)
# Clear diagnostic trouble codes (MODE 3)

MODE 4 CLEAR DIAG INFO e Clear trouble code for freeze frame data (MODE 1) LG
e Clear freeze frame data (MODE 2)

e Reset status of system monitoring test (MODE 1)

® Clear on board monitoring test results (MODE 6 and 7}

This mode accesses the results of on board diagnostic monitaring tests of specific
compoenents/systems that are nct continuously monitored.

This mode enables the off board test drive to obtain test resuits for emission-related

MODE 7 (ON BOARD TESTS) powertrain components/systems that are continuously monitored during normal driv-

ing conditions. CL
This mode can close EVAP system in ignition switch “ON” position {Engine stopped}.
When this mode is performed, following parts can be opened or closad.

# EVAP canister vent control open

# Vacuum cut valve bypass valve closed

In the following conditions, this mode cannot function.

MODE 8 — ¢ Low ambient temperaiure AT
& |ow battery voltage

e Engine running -
e Ignition switch "OFF” PA
Low fuel temperature

Too much pressure is applied to EVAP system

MODE & {ON BOARD TESTS)

DX
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TROUBLE DIAGNOSIS — General Description

Sensors

Actuators

% | ECM
CEE

MEFQ36D

SEF233G

o~
0 A ) -~
] St 5¢
+
M + +
¥
&m

SEF234G

KEY POINTS

WHAT ... Vehicle & engine model

WHEN ... Date, Freguencies

WHERE..... Road conditions

HOW ..... 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 shouid
be performed. Follow the “Work Flow”, EC-80.

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

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

Diagnostic Worksheet

There are many operating conditions that lead to the malfunctions

of engine components.

A good knowledge of such conditions can make trouble-shooting

faster and more accurate.

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

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

for a customer complaint.

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

order to organize all the information for trocubleshooting.

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 models with EVAP
(SMALL LEAK) diagnesis).

EC-78



TROUBLE DIAGNOSIS — General Description

Diagnostic Worksheet (Cont’d)

WORKSHEET SAMPLE

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

0 Partial combustion affected by throtile position

[ Impossible to start O No combustion O Partial combustion

Startabilit
= i [0 Pantial combustion NOT affected by throttle position
1 Possible but hard to stan 1 Others [ 1
O Idling |:| No fast idle O Unstable [ High idle [J Low idle
] Cthers [ ]
Symptoms
O Stumble {J Surge 7 Knock 1 Lack of power
[ Driveability O Intake backfire O Exhaust backfire
1 Others | 1
[1 At the time of start 1 While idling
O Engine stall 2 While accelerating O While decelerating
O Just after stopping T While loading
Incident occurrence O Just after dghvery O Becently .
O In the marning 0 At night 0O In the daytime
Frequency 1 All the time 1 Under certain conditions 1 Sometimes
Weather conditions 1 Not affected
Weather O Fine O Raining O Snowing O Others [ ]
Temperature 1 Hot [ Warm O Gool 1 Cold 0 Humid °F
O Cold 1 During warm-up 3 Alter warm-up
Engine conditions Engine speed L X ( . I . | ( ]
0 2,000 4,000 6,000 8,000 rpm
Road canditions O fn town U1 In suburbs [] Highway O Off road (up/down)

Driving conditions

O Not affected

[T At starting M While idling 7] At racing
O While acecelerating O While cruising

7 While decelerating 1 While turning (RH/LH)

1

Vehicle speed [ R W R TN NN SR SUNE |
0 10 20 30 40 50

60 MPH

Malfunction indicator lamp J Turned on O Not turned on

EC-79
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TROUBLE DIAGNOSIS — General Description

Work Flow

CHECK IN

h A

CHECK INCIRENT CONDITIONS

Listen to customer complainis. (Get sympioms.)

y

*

CHECK DTG AND FREEZE FRAME DATA

Check and PRINT QUT (write down} (tst trip) Dxa%nostzc Trouble Code (DTC) and
Freeze Frame Data (Pra-check). Then clear. Attach in repair order sheet. H DTC is
not avaitable aven if MiL lights up, check ECM faii-safe. (See EC-86.)

3
© STEP U

No symptoms, except MIL
lights up or Malfunction
Code exists at STEP 1.

Symptoms collected

b4

Normal Gode
(at STEP H)

Verify the symptom by driving in the condition the cus-
temer described.

Malfunction Code
{at STEP I)

r Y

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

STEF

INCIDENT CONFIRMATION
Verify the BTC by performing the "DTC CONFIRMATION PROCEDURE”.

¥

Chooese the appropriate action.

Malfunction Code (at STEP I} or IV) Normal Code (at both STEP 1l and V)

b A

BASIC INSPECTION

SYMPTOM BASIS {at STEP [ or [}

A

Perform inspectians
according to Symptam
Matrix Chart.

h 4 r

TROUBLE DIAGNOSIS FOR DTG PXXXX. 4

Y

REPAIR/REPLACE

b4

STEP VI

NG

*q:

*3:
*4:

FINAL CHECK

Confirm that the incident is completely fixed by performing BASIC INGPECTION and
DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK).

Then, erase the ynnecessary {already fixed) DTCs in ECM and TCM {Transmission
Controt Module).

STEP VIl

OK

b4

CHECK OUT
i completion of SRT is needed, drive the vehicle
under the specific pattern. Refer to EC-45.

It the incident cannot be duplicated, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-104.

1 If the on board diagnostic system cannot be performed, check main power supply and ground circuit {See TROUBLE
DIAGNOSIS FOR POWER SUPPLY, EC-105}.

INTERMITTENT", EC-104.

EC-80

If time data of “SELF-DIAG RESULTS” is other than “0" or “1t”, refer to “TROUBLE DIAGNOSIS FOR
If the malfunction part cannot be found, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT™”, EC-104,



TROUBLE DIAGNOSIS — General Description

Description for Work Flow

STEPRP DESCRIPTICN
STEP § Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET” as shown on the next page. el

Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool) the Diag-
nostic Trcuble Code (DTC} and the (1st trip) freeze frame data, then erase the code and the data. (Refer to
EC-52.) The (1st trip) DTC and the (1st trip) freeze frame data can be used when duplicating the incident at STEP [MlA

STER N & V.
Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the customer.
(The "Symptom Matrix Chart” will be useful. See page EG-87.) =Ml

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

The “DIAGNOSTIC WORK SHEET™ and the freeze frame data are useful to verify the incident. Connect CONSULT P
STEP I to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis results. LG
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)

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

Try to detect the Diagnastic Trouble Code (DTC) by driving in (or performing) the “DTC CONFIRMATION
PROCEDURE". Check and read the {1st trip) DTC and (1st trip) freeze frame data by using CONSULT or Generic
Sean Tool. [El5
During the (1st trip) DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR {AUTO

TRIG} mode and check real time diagnosis resulis.

STEP IV if the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.) @._
In case the “OTC 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 alter-
native. M
The “NG” result of the “OVERALL FUNCTIONM CHECK” is the same as the (1st trip) DTC detection.
Take the appropriate action based on the results of STEP | through iV, AT
STEP V If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX. _ ‘
i the normal code is indicated, proceed to the BASIC INSPECTION. (Refer to EC-82.) Than perform inspections
according to the Symptom Matrix Chart. {Refer to EC-87.) EA
Identify where to begin diagnasis based on the refationship study between symptomn 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 hamess with CONSULT set in “"DATA MONITOR B
(AUTO TRIG)” mede.
STEP VI Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-90. BR

The "DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A short
circuit inspection is also required for the circuit check in the DIAGNQSTIC PROCEDURE. For details, refer 1o GI
section ("HOW TO PERFORM EFFICIENT DIAGNOSIS FCR AN ELECTRICAL INCIDENT”, “Circuit Inspection”). o)

Repair or replace the malfunction parts.

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

Perform the “DTC CONFIRMATION PROCEDURE" and confirm the normal code (Diagnostic frouble code No.

STEP VI POQ00 or 0505) is detected. If the incident is still detected in the final check, perform STEP Vi by using a different BT
method from the previous ane,

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

ECM and TCM {Transmission Control Module). {Refer to EC-52.) 18,

EC-81 249



TROUBLE DIAGNOSIS — General Description

Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical
loads applied;

o Headlamp switch is OFF,

* Air conditioner switch is OFF,

¢ Rear window defogger switch is OFF,

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

BEFCRE STARTING

1. Check service records for recent

E] - ) repairs of related problems, or the cur-

/ rent need for schedulaed maintenance.

2. Open engine hood and check the fol-
lowing:

® Harness connectors for proper connec-
tions

e Vacuum hoses for splits, kinks, and
proper connections

e Wiring for proper connections, pinches,

o 7
\

SEF1421

or cuts
SEF317K
B ¥
———— 0 CONNECT CONSULT TO THE VEHICLE
/5 Throttle position Connect “CONSULT” to the data link con-
— 7~ sensor harness onnec . i n
<% conneclor nector for CONSULT and sefect

T (o
b'\ O NN W &= “ENGINE” from the menu. (Refer to page
Ty EC-63.)

A 2 ol q 4
v e N
11 ) 7 2By .
AN Air duct \\‘! 7 Warm up engine to normal operating tem-
w perature.
= Vs SEF208P
r
CHECK IGNITION TIMING. NGk Check camshaft paosition
1. Warm up engine to normal operating 7| sensor (PHASE) (EC-249),
temperature. crankshaft position sensor
2. Stop engine and disconnect throttle (REF) (EC-336), and
position sensor harness connector.™1 crankshaft position sensor
3. Start engine. (POS) (EC-243).

4. Check ignition timing at idle using tim-
ing light. (Refer to EC-32.)
Ignition timing*2:
15°12° BTDC

OK

*1 DTC P1705 (DTC 1206) is
stored in ECM and TCM
{Transmission Control
Module) in this step. Be
sure to erase DTC after
completing the proce-
dure.

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

y able.

{Go to (& on next page.)

250 EC-82



TROUBLE DIAGNOSIS — General Description

Basic Inspection (Cont’d)
®

NG

.| Adjust base idle speed by
7| turning idle speed adjust-

ing screw.

NG

D] W IGN TIMING ADJ B [ ] D I
IGNITION TIMING FEEDBACK CHECK BASE IDLE SPEED.
CONTROL WILL BE HELD BY 1. Select “IGN TIMING ADJ” in
AFTER DQING 50, ADJUST 5. When touching “START”. d
IGNITION TIMING WITH A - yvhen fouching » does
TIMING LIGHT BY TURNING engine speed fall fo
THE CAMSHAFT POSITICN M/T: 57550 rpm
SENSOR. A/T: 650150 rpm
in “N’’ position)?
START l (in "N" position)
SEF5E5N .
@ Does engine run at
M/T: 575150 rpm
E
= [l seLecTsysreM | A/T: 65050 rpm
{in “N" position)?
| ENGINE |
(1 OK
i | '
| I CHECK CLOSED THROTTLE POSITION
[ I SWITCH IDLE POSITION (A/T models
only).
| ] ) ! Select AT then “DATA
l J = MONITOR” mode with CON-
SATGTAH SULT.
2. Select “ENGINE SPEED” and
“CLOSED THL/SW” from the
Yy MONITOR ¢ NO FAIL D menu,
THRTL POS SEN 1.2y 3. Read “CLOSED THL/SW” sig-
ENGINE SPEED 800rpm nal under the following condi-
CLOSED THL/SW ON tion:
*® Raise engine speed to 2,000
rpm.
® Gradually lower engine
speed.
“CLOSED THL/SW” signal should
| RECORD J turn “ON" at 800x150 rpm with
SEF/27T] transaxle in “N” position.
OR
@ 1. Disconnect throttle position sen-
gl ‘ae Throtlle position sor hamess connector and
TS. switch connactor throttle position switch harness
ARG connector.
2. Check continuity between
closed throttle pasiticn switch
@ terminals (8 and & under the
following condition.
B} & Raise engine speed to 2,000 rpm.
) e Gradually lower engine speed.
SEFs3gq| | Engine speed at the point throttle posi-

tion switch switches from OFF (Noc con-
tinuity)
— ON (continuity exists): 800£150 rpmn

iOK

Reconnect throtile position sensor har-
ness connector and throttle positicn switch
harness connector.

v

(Go to next page.)

EC-83

| Adjust continuity signal by

rotating throttle position
sensor body. Then, go to
@.

A
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TROUBLE DIAGNOSIS — General Description

Basic Inspection (Cont’d)

THRTL POS SEN

CMPS-RPM (REF)
CLSD THUP SW

B THRTL POS SENADJ M []
%% ADJ MONITOR * * *

MCNITOR

SEF441R|

v

CHECK THROTTLE POSITION SENSOR
IDLE PCSITION.
1. Perform “THRTL POS SEN.
E ADJ.” in “WORK SUPPORT”
mode.

2. Check that output voltage of
throttle position sensor is
approx. 0.35 to 0.65V (Throttle
valve fully closes.) and “CLSD
THL/P SV\S’ F;stays “ON".

Measure output voltage of throttle

®

position sensor using voltmeter,

T

Vi

=

~ Throttle position sens
t\harness connector
~ f

N A
7

SEF726T)|

and check that it is approx. 0.35 to
0.65V. (Throttle valve tully closed.)

OK

Adjust output voltage to
0.5V by rolating throttle
position sensor body.
Then, go to ©.

Y

©

'

RESET IDLE POSITION

MEMORY.

1. Warm up engine to nar-
mal operating tempera-
ture and stop.

=~ Select “"CLSD
THL/P SW" in
“DATA MONITOR”
mode (Manual trig-
ger) with CONSULT
before stopping
engine.

. Reconnect throttle posi-
tion sensor harness
connector and closed
throttle position switch
harness connector.

3. Turn ignition switch

“ON”.
4. Turn ignition switch

[An]

h 4

"OFF” and wait at least
5 geconds.

Repeat steps 3.

o

and 4. until
“CLSD THL/P
SW" in “DATA
MONITOR"”
mode with CON-
SULT changes
to “ON™,

Repeat steps 3.
and 4. 20 times.

B

HECK TARGET IDLE SPEED
E Read the engine idle speed in
“DATA MONITOR” mode with
CONSULT.
MIT: 625250 rpm
AIT: 70050 rpm
{in “N” position}
OR

Q

@

NG

Check idle speed,
MI/T: 625£50 rpm
AIT: T00£50 rpm

{in “N’’ position)

&9

,LOK

ERASE DTC MEMORY.

After this inspection, unnecessary diag-
nostic trouble code No. might be dis-
played.

Erase the stored memory in ECM and
TCM (Transmissicn Control Module).
Refer to EC-52 and AT section (“Self-
diagnosis”, “TROUBLE DIAGNOSES").

¢0K

INSPECTION END

EC-84

Adjust idle speed. Refer to
EC-34.

Y




TROUBLE DIAGNOSIS — General Description

If some DTCs are displayed at the same time, perform inspections one by one based on the following prior-

ity chart.

Diagnostic Trouble Code (DTC) Inspection
Priority Chart

Priority

Detected items (DTC)

1

¢ ECM (P0605, 0301)

o Mass air flow sensor
{PO10Q, 0102}

® Throtlle position sensor
(PO120, 0403)

¢ EGRC-solenoid valve
{P1400, 1005}

® A/T diagnosis communication fine
(P1605, 0804)

s Tank fuel temperature sensor
(PO180, 0402)

e Camshaft position sensor
(PHASE}) circult (P0340, 0101)

e Vehicle speed sensor
(POs0C, 0104)

e Inlake air temperature sensor
(PO110, 0401)

o Knock sensor {P0325, 0304)

& Crankshaft position sensor (REF)
{P1335, 0407)

e Crankshaft position sensor (POS)
(P0335, 0802) (P1336, 0905)

# Engine coolant temperature sensor

(PO115, 0103} (PO125, 0908}
® |gnition signal (P1320, 02C1)

® Park/Neutral position switch
(P1706, 1003)

& EGR temperature sensor
(P1401, 0305)

® Absolute pressure sensor
(PO105, 0803)

& MAP/BARQ switch sclencid valve
(P1105, 1302)

&« EVAP canister purge control valve/
salencid valve (P1493, 0312)
(P1492, 0807)

& Vacuum cut valve bypass valve
(P1491, 0311) (P1490, 0801)

* A/T related sensors, solenoid
valves and switches (PO705 -
PO755, 1101 - 1201} (P1705,
1206) {P1760, 1203)

e Front heated oxygen sensor
heater (P0135, 0901}
{(PO155, 1001)

o EVAP control system pressure
sensor (PO450, 0704)

& EVAP canister vent control valve
(P0446, 0903) (P1446, 0215}
(P1448, 0309)

e Closed throtlle position swilch
{P0510, 0203)

e Bear heated oxygen senscr heater
(P0O141, 0202)

e Front heated oxygen sensor
(P0O130, 0503) (P0150, 0303)
(PO131, 0411} (PO151, 0415)
(F0132, 0410) (P0O152, 0414}
(P0133, 0409) (PO153, 0413)
(P0134, 0412) (PD154, 0509)

* Rear heated oxygen sensor
(PO137, 0511) (PO138, 0510)
(P0139, 0707) (P0140, 0512)

e EVAP canister purge velume con-
trol valve (P1444, 0214)
{P0443, 1008)

® EVAP contral system purge flow
monitoring (P1447, 0111)

® EGR function (P1402, 0514)
(P0O400C, 0302)

e EGRC-BPT vaive function
{P0402, 0308}

® [ACV-AAC valve
(P0505, 0205)

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

* Misfire (PO306 - PO309, 0603 -
0701)

e Closed loop control
(PD130, 0307) (P0150, 0308)

o Improper shifting {(PO731 - PO734,
1103 - 1108)

« Fuel injection system function
(PO172, 0114), (PO171, 0115),
(P0O175, 0209), (PO174, 0210}

# Three way catalyst function
(PO420, 0702)

e Signal circuit from TCM (Transmis-
sion Control Madule) to ECM
(P0B00, 0504)

EC-85
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TROUBLE DIAGNOSIS — General Description

cuit.

Fail-Safe Chart

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

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

DTC No.

CONSULT
GST

ECM*1

Detected itemns

Engine cperating condition in fail-safe mode

PO100

0102

Mass air flow sensar cir-
cuit

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

PO115

0103

Engine coolant tempera-
ture sensor circuit

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

Engine coclant temperature decided

Condition (CONSULT display)

Just as ignition switch is turned ON or

Start 40°C (104°F)

More than 4 minutes after ignition ON

o St 80°C (176°F)

40 - §0°C (104 - 176°F)

Except as shown above {Depends on the time)

PO120

0403

Throttle position sensor
circuit

Throttle position will be determined based on the amount of mass air flow

and the engine speed.
Therefore, acceleration will be poor.

Drriving condition
Norma!

When engine is idling

When accelerating Poor acceleration

P1335

0407

Crankshaft position sen-
sor {REF) circuit

Compression TDC signal {120° signal} is controlled by camshaft position
sensor (PHASE) signal and crankshaft position sensor {POS) signal. Igni-
tion timing will be delayed 0° 1o 2°.

Unable to
access
ECCS

Unable to
access Diag-
nostic Test
Mode Il

ECM

ECM fail-safe activating condition

The computing function of the ECM was judged to be malfunctioning.
When the fail-safe system activates, i.e. if the ECM detacts a malfunction
condition in the CPU of ECM, the MALFUNCTION INDICATOR LAMP on
the instrument panel lights to warn the driver,

However, it is not possible to access ECCS and DTC cannot be confirmed.
Engine control with ECM fail-safe

When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump
aperation, IACV-AAC valve operation and cooling fan cperaticn are con-
trolled under certain limitations.

ECM fail-safe operation

Engine speed Engine speed will not rise mere than 3,000 rpm.

Fuel injecticn Simultaneous multiport fuel injection system

Ignition timing Ignition timing is fixed at the presel valve.

Fuel pump relay is “ON” when engine is running and “OFF"

Fuel pump when engine stalls.

IACV-AAC valve Full open

Cooling fan relay “ON’" (High speed condition) when engine

Cooling fans is running, and “OFF” when engine stalls.

Repiace ECM, if ECM fail-safe condition is confirmed.

*1. In Diagnostic Test Mode |l (Selt-diagnostic results)

EC-86



TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T
g a
—_ Q T
£ F u
o e o z i
Q Q ﬂ E Q et O]
W elz |8 i =
= =122 dle|Z2|lg o
SYSTEM % |5 |« 212l |3|¢
— Basic engine control system & ;5 218 | w g C|lE |58 |2 |4 |Reference page
W = = o =
i clulE|a|Elzlz|B|2]|8153
= clalEfiz|3|e|S5 |5 |wm|a|X
calZl2l=z|BElZ|E|FR|IZE|2]5]|%
ocleilelclyYle|Sle|sl22)x
=z |w | & cla |z Z @ | o i
= = |<‘_E ¥ _- 5 U] = I bis) %] L
flels|c|2|zl18|2|E 16|88 ]E
S =2 T I gloel|lglalz|x|x|=
T | T 7} T i = 0 O 1] ] i}
Warranty symptom code AA | AB | AC|AD | AE| AF | AG | AH | AJ | AK | AL | AM | HA
Fuei Fuel pump circuit 1 1 2 3 2 2 2 3 2 EC-450
Fuel pressure regulater system 3 3 4 4 4 4 4 4 4 4 EC-29
Injector circuit i i 2 3| 2 2| 2 ? EC-443
Evaporative emission sysiem 3 3 4 4 4 4 4 4 4 4 EC-23
Air Positive crankcase ventilation system 3 a 4 4 4 4 4 4 4 4 1 EC-28
Incorrect idle speed adjustment 3 3 1 1 1 1 1 EC-34
IACV-AAC valve circuit 1 1 2 3 3 2 2 2 2 2 2 EC-303
IACV-FICD solenoid valve circuit 2 2 3 3 3 3 3 3 3 3 EC-462
Ignition | Incarrect ignition timing adjustment 3 3 1 1 1 1 1 1 E£C-34
Ignition cirguit 1 1 2 2| 2 2| 2 2 EC-328
EGR EGRC-solencid valve circuit 2 2 3 3 3 EC-347
EGR system 2 1 2 3 3 3 2 2 3 3 EC-254
Main power supply and ground circutt 2 2 3 3 3 31 3 2 3 2 EC-105
Air conditioner circuit 2 2 3 3 3 3 3 3 3 3 2 HA section

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

EC-87

(continued on next page}
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
T
5 9}
= I
=z Q
T 4 o _
o |y jas = w
O o] w E s} = 5}
& & oy g|le|o]E
w « = [&] T o Fy =
= 6|2 wld|ls|kE|3
5 = P - o s ')
SYSTEM x il I al=21g|3 ]l
— ECCS system s & % 2w g S g @ | & | Relerence page
Ll = = o A = [us & = =
o o |lL|&la|lE|l=zlzlw]lS 8|5
= clole 2|5zl
cja|l2(2|8|lziz|El2]ls|l2]|2]|g
SlZle|ls|glolgl=|E(s|c|O|a
o2l 210 |Q@|2lajx|lzifPlw|w]|o
ozl |gp|o|lo >
w <C =
o] = ¥ w | - = Q w & B >
= w =L w @] o & O] g_ I %3] 73] 5
Sls|l5lc|2lz|S|z|2|8 /4 |%]|E
< |=z1m|& % elo]3 Sl R85
T |W|[T | ® T || }Oo ||| ad
Warranty symptom code AATAB |AC|AD | AE [ AF |AG | AH | AJ | AK| AL | AM | HA
ECCS Crankshaft position sensor {REF) circuit 2 2 EC-33%
Crankshafl position sensor {POS} circuit 2 EC-243, 341
Camshaft position sensor (PHASE) circuit 3 EC-249
Mass air flow sensor ¢ircuit 1 1 2 2 2 2 2 2 EC-110
Front heated oxygen sensor circuit 1 2 3 2 2 2 2 EC-150
Engine coolant temperature sensor circuit 1 1 2 3 2 3 2 2 3 2 EC-132, 145
Throttle position sensor circuit 1 2 2 2 2 2 2 2 EC-137
incorrect throttle position sensor adjust- 3 1 1 1 1 1 1 1 EC-82
ment
Vehicle speed sensor circuit 2 3 3 3 EC-299
Knock sensor circuit 2 3 EC-240
ECM 2 2 3 3 3 3 3 3 3 3 3 EC-318, 86
Stant signal circuit E£EC-448
Park/Neutral position switch circuit 3 3 3 3 3 EC-425
Power steering oil pressure switch circuit 2 3 3 EC-457
Front engine mounting control circuit 3 3 EC-454
Electrical load signal circuil 3 3 EC-465

1 - 6: The numbers refer to the checking order. (continued on next page)
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYSTEM

— Engine mechanical & ather

SYMPTOM

Reference page

Z | HIGH IDLE/LOW IDLE

B | ROUGH IDLE/HUNTING

Z | IDLING VIBRATION

&| SLOW/NO RETURN TO IDLE

£ OVERHEATS/WATER TEMPERATURE HIGH
Z| EXCESSIVE OIL CONSUMPTION

% | BATTERY DEAD (UNDER CHARGE)

Warranly symptom code

| HARD/NG START/RESTART (EXCP. HA)

Z | ENGINE STALL

& | HESITATION/SURGING/FLAT SPOT
& | SPARK KNOCK/DETONATION
% | LACK OF POWER/POCR ACCELERATION

Fueal

Fusl tank

Fuel piping

o

FE section

01' & | EXCESSIVE FUEL CONSUMPTION

o
[+
Lol
(4}
5]

Vapor lock

Valve deposit

Poor fuel (Heavy waight gasoline, Low
octane)

Air

Air duct

Air cleaner

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

Throttle body, Throttle wire

Air leakage from intake manifold/
Collector/Gasket

5 5 5 FE section

Cranking

Batlery

Alternator circuit

1 L 1 1 1 T EL section

Starter circuit

Flywheel/Drive plate

Inhibitor switch

EM saction
AT section

Engine

Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

Connecting rod

Bearing

Crankshaft

EM secticn

Valve
mechanism

Timing chain

Camshait

Intake valve

Exhaust valve

Exhaust

Exhaust manifold/Tube/Muffler/Gasket

Three way catalyst

5 5 5 5 5 5 FE section

Lubrication

Oil pan/Oil strainer/Oil purmp/Qil fitter/Qil
gallery

Qil fevel (Low)/Filthy oil

MA, EM, LC
51 5| 5 5| 5 5 saction

Cooling

Radiator/Hose/Radiator filler cap

Thermostat

Water pump

Water gallery

Coaoling fan

Coolant ievel {low)/Contaminated coolant

5 LC section

5 EC section
MA section

1 - 8: The numbers refer to the checking order,
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

e Specification data are reference values.
e Specificaticn data are output/input values which are detected or supplied by the ECM at the cennector.
* Specification data may not be directly related to their components signals/valuss/operations.
i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the spegcification data
in spite of the ignition timing nol being adjusled to the specificatior data. This IGN TIMING monitors the data calculated by the
ECM according to the signals input from the crankshaft position sensor (POS) and other ignition timing related sensors.
s [i the realtime diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow
sensor, first chack to see if the fuel pump control circuit is normal.

MONITOR ITEM

CONDITION

SPECIFICATION

CKPS-RPM (POS)

CKPS-RPM (REF}

Tachomeler: Connect

Run engine and compare tachometer indication with the CONSULT value.

Almost the same speed as the CON-
SULT value.

POS COUNT # Engine: Running 179 - 181
® Engine; After warming up Idle 10-17V
& Air conditioner switch: “OFF”

MAS AIR/FL SE & Shift lever: “N”
» No-load 2,500 rpm 1.5-2.1V

COOLAN TEMP/S

Engine: After warming up

More than 70°C (158°F)

FR 02 SEN-B2

FR 02 SEN-B1

FR 02 MNTR-B2

FR 02 MNTR-B1

Engine: Alter warming up

Maintaining engine speed at 2,000 rpm

0 - 0.3V «s Approx. 0.6 - 1.0V

LEAN « RICH
Changes more than 5 times
during 10 seconds.

RR 02 SENSOR

RR O2 MNTR

Engine: After warming up

Maintaining engine speed at 2,000 rpm

0 & Approx. 1.0V

LEAN < RICH

Almost the same speed as

# Turn drive wheels and compare speedometer indicaticn with the CONSULT
VHCL SPEED SE value the CONSULT value
BATTERY VOLT & [gnition switch: ON (Engine stopped) 11 - 14V
e« Engine: After warming up Throttle valve: fully ¢losed 0.35-0.85V
THRTL POS SEN ® Ignition switch: ON
Throttle valve: fully opened Approx. 4.0v

(Engine stopped)

EGR TEMP SEN

Engine: After warming up

Less than 4.5V

START SIGNAL # Ignition switch: ON — START — ON OFF — ON — QFF
& Engine: After warming up Throttle valve: Idle position ON
CLSD THL/P SW & [gnition switch: ON
{Engine stopped) Throttle valve: Slightly open OFF
Air conditioner switch: “OFF” OFF
e Engine: After warming up, idle the
AIR COND $1G enging Air conditioner switch: “ON” ON
(Compressor operates.)
Shift lever: “P” or "N" ON
P/N POSI 8W & |gnition switch: ON
Except above OFF
. . i Steering wheel in neutral position OFF
PWIST SIGNAL . E;lgilg:: After warming up, idle the (forward direction}
The steering wheel is turned ON
Rear window defogger “ON” ON
LOAD SIGNAL & Engine: Running
Except the above QFF
IGNITION SW # Ignition switch: ON — OFF ON — OFF
3 # Engine: After warming up Idle 2.4 - 3.2 msec.
NJ PULSE-B2 & Air conditioner swilch: “OFF”
.................................. ® Shift lever: “N”
INJ PULSE-B1 o No-load 2,000 rpm 1.9 - 2.8 msec.



TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITICN SPECIFICATION
. E.ngine: ;.t\_ﬂer warrping ‘IEJSFF” ldle 1.0 - 1.6 msec @ﬂ
B/FUEL SCHDL . AIrAGGHdltloger”SWﬂCh. I
e 3Shift lever: “N
& No-load 2,000 ipm 0.7 - 1.3 msec
idle 15° BTDC A
IGN TIMING ditto
2.000 rpm Meore than 25° BTDC
Icle 2-10 step =
IACY-AACY ditlo EM
2,000 rpm —
Idle “IDLE”
ENGINE MOUNT | Engine: Running LG
2,000 rpm “TRVL”
Vehicle stopped O step
PURG VOL. C/V ditto
Vehicle running —
A/F ALPHA-B2
.................................. ® Engine: After warming up Maintaining engine speed at 2,000 rpm | 54 - 155% =
AJF ALPHA-B1 i
EVAP SYS PRES ® |gnition switch: ON Approx. 3.4V
AIR COND RLY & Air conditioner switch: OFF - ON OFF — ON @H_.
& [gnition switch is turned to ON (Operates for 1 second} ON
FUEL PUMP RLY * Engine running and cranking ar
Except as shown above OFF WT
Engine coolant temperature is 94°C OFF
(201°F} or less. AL”J
¢ After warming up engine, idie the Engine coolant temperature is between
COOLING FAN engne. R 95°C (203F) and 104°C (219°F). Low
& Air conditioner switch: “OFF =
Engine coolant temperature is 105°C HIGH FA
{221°F) or more.
L) Engine: .f\.iter warr_ning? :jp § Idle OFF m
EGRC SOLV . A|r.condmor‘1‘er switch: “OFF
® Shift lever: “N" i ) ]
* No-load Rewvving engine up 1o 3,000 rpm quickly | ON
VENT CONT/Y e Ignition switch: ON OFF BR
FR O2 SEN HTR-B1 [ « Engine speed: Idia ON
FR Q2 SENHTR-Bz ¢ Engine speed: Above 3,600 rpm (A/T models) or 4,000 rpm (M/T maodels) OFF Slr
® Engine speed: Idle ON
RR O2 HEATER i
® Engine speed: Above 3,600 rpm OFF BISH
VC/V BYPASS/V ® Ignition switch: ON QFF
Idle OFF BT
PURG CONT S/ e Engine: After warming up =
2,00G rpm ON
. Epgine: ,_f\_fter warr_ning uop ) Idle 14.0 - 33.0% H@\
CALLD VALUE . A|r‘ conditioner switch: “OFF U
& Shift lever: “N”
e No-load 2,500 rpm 12.0 - 25.0%
& Engine: Aller warming up Throttle valve: fully closed 0.0% EL
ABSOL TH-P/S ® |gnition switch: ON
(Engine stopped) Throttle valve: fully opened Approx. 88%
: E"'Qine;.;\_fter warmir;g E‘JopFF" Idie 2.0-6.0 gm/s D)4
MASS AIRFLOW |r_c0n ||0r‘1‘er switch:
® Shift lever: “N”
* No-loag 2,500 rpm 7.0 -20.0 gm/s
EC-91 259



TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

SPECIFICATION

MONITOR ITEM CONDITION
& [or 5 seconds after 5 minutes from starfing engine BARO
MAP/BARC SW/V -
# For 5 minutes after starting engine MAP
For 5 seconds after 5 minutes from
) ) Approx. 4.4V
ABSOL PRES/SE ® Engine: After warming up starting engine
for 5 minutes after starting engine Approx. 1.2V

260

EC-92



TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode _

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

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

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

@l

rise after “CLSD THL/P SW” is changed from “ON” to “OFF”. &
CLSD THL/P SW -00°08  ABSOLTH-P/S -00"09 THATL POS SEN -00"08
10:22 +02"69 10:22 % +02"69 10:22 x0.1v +02"69
OFF N _, 0 25 0 75 10 o132 ® 5 | |p
. {” < M1
Releage | ¢« ) . . " H
Full i i
Depress ‘ f FE
i ' serosse

GL

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

PULSE e
Wi

Below is the data for “"CKPS-RPM (POS)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR 02 SENSOR”, “FR e

02 SENSOR” and “INJ PULSE” when revving engine quickly up to 4,800 rpm under no load after warming

up engine to normal operating temperature. AT

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

853 A
o=
Q0
T T
% - RA
£ " « “CKPSeRPM (POS) " should increase gradually
& g% ] T while depressing the accelerator pedal and -
g x . should decrease gradually after releasing BR
s - the pedal without any intermittent drop or rise.
i © .
I A
U.'J S e — w
g &
5 &
ST RS
O,
8557 BT
5
o~
i . HA
<8 - “MAS AIR/FL SE” should increase when !
=) N . should Incre E|L |
b ; N depressing the accelerator pedal and should '
T ot T e he decrease at the moment “THRTL POS SEN"is
@ =7 closed (accelerator pedal is released). D
<o L !
2
=3° ry
SEF598FP ‘
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TROUBLE DIAGNOSIS — General Description

-00"06

THRTL POS SEN

-00"06
+04"67

-00"06 RR 02 SEN-B1

+04"67

FR 02 SEN-B1

-00"06

INJ PULSE-B1

06:25

+04"67

x0.1V

09:25

0.0V

128

09:25

xG.01V
128

09:25

+04"67

MSEC

38 51

26

13

256

192

64

256

192

64

20

15

10

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

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

+“RR 02 SEN-B1" may increase immediately after
depressing the accelerator pede! and may
decrease after releasing the pedal.

«“FR 02 SEN-B1" may increase immediately after
depressing the accelerator pedel and may
decrease after releasing the pedal.

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

SEF936Q
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TROUBLE DIAGNOSIS — General Description

View with center lower cover removed ECM Terminais and Reference Value

\ PREPARATION
Glove box 1. ECM is located behind the center console panel. For this

inspection, remove the center conscle under cover. €
WA
— ECM hame;s
connector EM’

SEF268PA

2. Remove ECM harness protector.

MEF140D

3. Perform all voltage measurements with the connectors con-
nected. Extend tester probe as shown to perform tests easily. MIT
¢ Open harness securing clip to make testing easier.

e Use extreme care not to touch 2 pins at one time. A
e [Data is for comparison and may not be exact. Al

FA

m

[

LThin wire Tester probe

serser) ECM HARNESS CONNECTOR TERMINAL LAYOUT

A
m.
H.S. EL

[44]45]46[47] [e4]65]66] 1B
ag]49]50]51] 52] 53] 68] 69 70] 71 '
[54fz5]6]57[58] 73] 74[75178 o0’

so[60l61]62[63] [77[78[79]

1011102/ 103104 {105[106{107[108
[[109]110] 111 +12} |113(114{115|116
(1171118) 119120 [121(122|123|124

SEF533P
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TROUBLE DIAGNOSIS — General Description

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MILNOAL | coor ITEM CONDITION (DC voltage)
0-02vVx
[Engine is running.| (Warm-up condition)
|_ Idle speed :
1 Y/R Ignition signal (No. 1) —
2 G/R Ignition signal (No. 2) 510:0 M
3 L/R Ignition signal (No. 3) SEF395T
7 GY Ignition signal {Nec. 4) 0.1 - 0.2Vk
8 PU/W Ignition signal (No. 5)
9 GY/R | Ignition signal (No. 6} M
[Engine is running. :
Engine spead is 2,500 rpm. 0
100 ms -
T SEF6asT
|Engine is running. |
[ignition switch “OFF”]
0-1v
For a few seconds after turning ignition switch
4 WiB ECGCS relay (Self-shutoff) “OFF"
Ilgnition switch “OFF”
L BATTERY VOLTAGE
A few seconds passed aiter turning ignition (11 - 14v)
switch “OFF”
52 -54Vk
|Engine is running.
5 WG Tachometer
Idle speed
) o |Ignition switch "ON”]
6 R A/T diagnosis signal —— - 0.5-3.0v
[Engine is running. |
|Engine is running. |
10 B ECCS ground Engine ground
Idie speed
|Igniti0n switch "ON”|
|_ Far 1 second after turning ignition switch “ON" 0-1.5v
11| 8P Fuel pump relay |Engine is running.

[Ignition switch "ON|

1 second after tuming ignition switch “ON”

BATTERY VOLTAGE
(11 - 14V)

*: Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running. &
2
Both air conditioner switch and blower switch 0-1v
12 B/R Air conditioner relay are "ON".” A
N = = 11y
[Engine is running. | BATTERY VOLTAGE
Air conditioner switch is “OFF”. (a1 -14v) =
EL\!
|Engine s running | BATTERY VOLTAGE
. . ) 11 - 14V
13 LG Cooling fan relay (High) Cooling fan is not operating. ( } Il@
14 LG/R Cooling fan relay (Low) |Engine is running.f
0-1v

L Cooling fan is operating.
[lgnition switch “ON"]

I_ Engine is not running. (For 5 seconds after s
turning ignition switch “ON™)
lEngine s running.| (Warm-up cendition}

Approximately OV

L Idle speed (For 5 seconds after 5 minutes

. _ from starting engine)
16 OR/Y MAP/BARO switch sole -
MU

noid valve ignition switch "ON"]

L Engine is not running. {Mcre than 5 seconds

after turning ignition switch “ON") BATTERY VOLTAGE AT
g ]!
{Engine is running.] {(Warm-up condition) (11 - 14V)
Idle speed (For 5 minutes after starting -
engine) FA
@niﬂon switch “ON”| Approximately 0.1V
8
18 LG/B Maliunction indicator lamp ‘Engine is runningJ BATTERY VOLTAGE RA
ldle speed (11-14v)
|Eng|ne is runnmg.J
19 B ECGS ground Engine ground
ldle speed -
—— S
[!gnition switch “ON”] Approximately 0V
20 BRMW Start signal
— — = BATTERY VOLTAGE -
[fgnition switch “START"| (11 - 14V) RS
{Engine is running. ar
. A
Both air conditioner switch and biower swilch | APProximately OV
21 G/B Air conditioner switch are “ON". (Compressor operates.}
B — - =
|Eng|ne s runnmg.| BATTERY VOLTAGE AR
Air conditioner switch is “OFF”. (11 - 14Y)
* Any mode except “OFF”, ambient air temperature abave 10°C (50°F) 1=
DX
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE . DATA
MINAL GOLOR ITEM CONDITION (DC voltage)
NC.
[ignition switch “ON”|
G/wW
(MT Neutral position switch Gear position is “Neutral position” (M/T mod- | Approximately 0V
sy | models) | (WT models) o eition is “N” or “P” d
G/OR | Inhibitor switch (AT mod- ear position is "N™ or "P” (AT modsls).
AT els) [lgnition switch “ON”]
models} Approximately 5V
Except the above gear position
|Igm’tion switch “ON"] (Warm-up condition)
0.35 - .65V
Accelerator pedal fully released
23 w Throttle position sensor
|Ignition switch OI\U
Approximately 4V
Accelerator pedal fully depressed
|Igniti0n switch “OFF”| av
24 R gniticn switch BATTERY VOLTAGE
[Ignition switch “ON”| (11 - 14V)
[Engine is running. |
25 B ECCS ground Engine ground
Idle speed
26 |Y EVAP canister purge vol- | [ENgine is running. | 0- 0.4V
o7 G ume control valve [ Idie speed '
Approximately 5.2V
|Engine is running.
Lift up the vehicle
In "1st” gear position
10 km/h {8 MPH})
29 P/L Vehicle speed sensor
(Vi
[Engine is running.| 6l
4
Lift up the vehicle 2
In “1st” gear position [ e
30 km/h (19 MPH) 200 ms T T
" T SEFO56YV
[Ignition switch “ON”| (Warm-up condition) BATTERY VOLTAGE
11 - 14V
a1 GYIL Throttle position switch Accelerator pedal released ( }
(Closed position) [Tgnition swilch “ON"|
|— Approximately 0V
Accelerator pedal depressed
|Engine is running.|
32 B ECCS ground L Engine ground
Idle speed

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — Generai Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running. @l
For 2 seconds after engine speed changes 0-0.4V
33 WiL Froent engine mounting from 2,000 rpm to idle speed "
34 W/R Front engine mounting — : A
[Engme I3 rU"”“"Q-| BATTERY VOLTAGE
Except the above {11 -14V) EM
llgnition switch “ON”] (Warm-up condition)
Approximately 0.4V
a7 LW Throttle position sensor Accelerator pedal released LG
signal [Ignition switch “ON”|
Approximately 3V
I_ Accelerator pedal fully depressed
[Engine is running. |
0-1.5Vv EE
39 s Power steering oil pres- Steering wheel is being turmed. £
sure switch [Engine is running.| BATTERY VOLTAGE
Steering wheel is not being turned. (11-14V) GL i
42 R Sensor's power supply |Ignition switch “ON”| Approximately 5V T
|Engine is running.] (Warm-up condition)
43 B Sensor's ground ov
Idle speed AT
Approximately 2.3V
(AC voitage)
A
(V} S
44 W Crankshaft position sensor [Engine is running. | (Warm-up condition) 20z
10 ;
48 w {(REF) l_ Idle speed 0 |
L BR
SEF400T
Approximately 4.2V 8T
{AC voltage)
46 W Gamshatt position sensor |Engine is running.—| {(Warm-up condition) F}S
47 W {PHASE) L e speed
BY
T SEF644T [
- : . . A
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.) ‘
EL
|
IoX
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| TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

I'\;IrIIIE\IF‘I:L WIRE ITEM CONDITION DATA
COLOR (DC voltage)
NO.
Approximately 2.5V %
|Engine is running.
ldle speed
0.4 ms Do
o |w Crankshaft position sensor SEF057Y
(POS) Approximately 2.4V
(V) — T
|Engine is running. 5 ”mmwmmww”mm“m
Engine speed is 2,000 rpm. L e
T SEF05BY
0 - Approximately 1.0V
(periodically change)
Front heated oxygen sen- |Engine is running.|
50 w sor (Right bank)
51 W Front heated oxygen sen- After warming up to normal operating tempera-
sor {Left bank) ture and engine speed is 2,000 rpm.
~SEFOROV
Approximately O - 4.8V
52 PiL ;—:::c:: el temperature [Engine is running.| Output voltage varies with
fuel temperature.
[Engine is running.| (Warm-up condition)
1.0-1.7V
Idle speed
54 W Mass air flow sensor
|Engine is running.| {Warm-up condition)
L 1.5-21V
Engine speed is 2,500 rpm.
i Engine is running.| (Warm-up condition)
55 B Mass (?nr flow sensor I | Approximately OV
groun Idle speed
[Engine is running.|
Rear heated oxygen sen- .
26 w sor . After warming up to normal operating tempera- | O - APProximately 1.0v
ture and engine speed is 2,000 rpm,
i Approximately 0 - 4.8V
568 SB ;!;tslggralr temperature [Engine is running.} Output voltage varies with
intake air temperature.
Approximately 0 - 4.8V
. _ i ith
59 v Engine coolant tempera |Engine S running.| Qutput voltage varies wi

ture sensor

engine coolant tempera-
ture.
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont d)

TER-
WIRE . DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Ignition switch “ON”| el
Engine is not running. (For 5 seconds after
turning ignition switch “ON"} Approximately 4.4V .
[Engine is running.| (Warm-up condition) PP vy VA
Idie speed (For 5 seconds after 5 minutes
from starting engine) B
61 W Absolute pressure sensor
Iigniiion switch “ON”
L Engine is not running. (Mcre than 5 seconds LG
after turning ignition switch “ON") .
mately 1.2V
{Engine is running. | (Warm-up condition) Approxi y
Idle speed (For 5 minutes after starting
engine)
EVAP contral system =E
62 | W syste [fgnition switch “ON"| Approximately 3.4V
pressure sensor
IEngine is running.j {Warm-up condition) GL
I_ Less than 4.5V
Idle speed
63 L/OR EGR temperature sensor Vil
|Engine is running.| (Warm-up condition} U
0-1.0V
EGR system is operating.
S— : AT
Engine is running.
64 w Knock sensor I_ 20-3.0V
idle speed
[FA
|Igniti0n switch “ON"| 6 -8V
65 R/L AT signal No. 4 Engine is rumming.
| | ov
Idle speed
[Ignition switch “ON’7| ov BE
66 YiB A/T signal No. 5 [Engine is running.]
6 - 8v .
Idle speed Sl
67 R — e BATTERY VOLTAGE
79 R Power supply for ECM |Ii;n|t|on switch “ON I (11 - 14V) 25
Data link connector for [lgnition switch "ON"|
69 G/B GsT |_ G- 10V _
S GST is disconnected. Bl
i - VOLTAGE
70 oR/L EVAP canister vent con |Igniti0n Swich “ON”| BATTERY
trol valve (11 - 14V) AlA
IIgnition switch “ON"| 6 -8V
73 WiL A/T signal No. 1 }Engine is running.] v IBlL
|_ Idle speed
74 W/PU A/T signal No, 2 Ignition switch “ON” 6 -8V ()

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)

EC-101 269



270

TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

WAL | WIRE CONDITION DATA
L COLOR ITEM {DC voltage}
NO.
75 BR/Y |Engine is running.| Approximately 0.1V
78 P Data link connector for Idle speed Approximately 4 - 9V
CONSULT Connect CONSULT and select DATA MONI-
78 LG TOR mode. Approximately 3.5V
|Igniti0n switch “ON”[ ov
77 RIW AT signal No. 3 [Engine s running. | v
6-8
Idle speed
[Engine is running.|
ov
Idle speed (Electrical load: “OFF”)
79 R/W Electrical load signal |Engine s running.|
BATTERY VOLTAGE
idle speed (11 - 14V)
(Rear window defogger: “ON”)
— T BATTERY VOLTAGE
80 w Power supply {(Back-up) |Ign|t|0n switch OFF”| (1 - 14V)
101 PU/G [E __ _ |
ngine is running.
1;‘2 sY/G IACV-AAC valve |_ 0.1 - 14V
! Idle speed
123 GYIL
102 R/B Injector No. 1 BATTERY VOLTAGE
(11 - 14V)
104 R/Y Injector No. 3
M —
106 LW Injector No. 5 |Engine is running.| 15| ‘ I EaE
109 | R/G injector No. 2 L Idie speed 0 |1 ' : l :
111 B/OR Injector No. 4
13 PU/R Injector No. 6
|Engine is running.| {Warm-up condition)
0-07Vv
Revving engine up to 3,000 rpm quickly.
103 LB EGRC-solenoid valve
|Engine is running.| {Warm-up condition) BATTERY VOLTAGE
Idle speed (11 -14V)
|Engine is running.}
0-1.0v
- 8 Rear heated oxygen sen- Engine speed is below 3,600 rpm.
sor heater [Engine is running. | BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 - 14V)
[Engine is running.|
108 B ECCS ground I_ Engine ground
Idle speed
110 | G/B EVAP canister purge vol- (Engine is running. | BATTERY VOLTAGE
118 /R ume control valve Idle speed (11 - 14V}
e |y EVAP canister purge con- | [ENgine is running.| BATTERY VOLTAGE
trol solenoid vaive idle speed (11 - 14V}
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value {(Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (OC voltage)
NO.
,Engine is running.]
116 B ECCS ground I_ Engine ground @l
Idie speed
Engine is running.
, g g | MA
0-1.0v

Engine speed is below 3,600 rpm (A/T mod-

Front heated oxygen sen-
sor heater (right bank) els} or 4,000 rpm (M/T models).
EM

Front heated oxygen sen- JEngine is running.]
sor heater {left bank)

119
121

Tk

|_ BATTERY VOLTAGE
Engine speed is above 3,600 rpm (A/T mod- (11 - 14v)
els) or 4,000 rpm (M/T models). [L@

Vacuum cut valve bypass |Ignili0n Swiah “ON"] ﬁ?‘lﬁl’il?:/\; VOLTAGE

120 OR/G

valve

fEngine is running.|
124 B ECCS ground Engine ground
ldle speed E2

€L,
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

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

the specific problem area.

Common I/l Report Situations

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

n The symptom described by the customer does not recur,
v (1st tripy DTC data does not appear during the DTC CONFIRMATION PROCEDURE.
Vi The TROUBLE DIAGNOSIS for PXXXX does not indicate the problem area.

Diagnostic Procedure

Erase (1st trip) DTCs. Refer to "HOW TO ERASE EMISSION-RELATED INFORMATION” (EC-52).

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

Perform “Incident Simulation Tests” (Gl section).

A 4
Check connsctor terminals. Refer to “How to Check Enlarged Contact Spring of Terminal” (Gl section).
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01
BATTERY ] @
|
! 4 ] F POWER. A
304 10A 7.5A
% [&] S % J EW
WiPU W WiL

[I 1 I]
+—' SONNECTOR 1
CONN )
START [1GNITION
SWITCH

o .. (I

ON
L]
FUSE BLOCK (J/B)

B/R (Refer to EL-POWER.)

I GE18) E106 Wi Wi _
B/H-EM Z@-R : |_]_.__[| CL

3
&n JECcs

ﬂ RELAY -
Q MD

i‘ AT
R

[FA

R
|
™)

W W/B R
M Detetzble line for DTG [E] I lmAAl ar
i ) IGNSW BATT BS0OFF VB VB ECM li
— ' Non-detectable line for DTC (ECCS
CONTROL
MODULE) _
ED RS
Refer to last page (Foldout page).
—_— E9
N 3 (ES) |
K EXMED HRElEs E108 A
e G I
@ dEEDeE .
5161718/ &R 5 8/ "8
1 N
o

1011102 163 [ 104] {105} 1064107 | 108
g ney [n3gud]ns|is
HTUE 9] 120 |12 122123 124

H.s.

MEC203C
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)

o]
=
o
m

GND-C_ GND-C_ GND-E

(0]
=
jw}

m

(0]
=
Qo

%}
=
o

) = L
= 55

o —-g|:

G Bl

@ —=;

m.lEr

JOINT
CONNECTOR-11

s

o

| |
iy T
o Le
L XL
FTB FTQ

R : Detectable line for DTC
— : Non-detectable line for DTC

EC-MAIN-02

ECM
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CONTROL
MODULE)

[ENENER
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"
=
=
Qlz
<|=

1014102 {103 104] | 105] 108|107 | 108

0o el [n3f s e
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

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

Main Power Supply and Ground Circuit

(Cont’d)

MONITOR ITEM

CONDITION

SPECIFICATION

BATTERY VOLT

& |gnition switch: ON (Engine stopped)

11 - 14V

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voliage)
NO.
[Engine is runnir&]
[lgnition switch “OFF"] :
o-1v
For a few seconds after turning ignition switch
4 W/B ECCS relay (Seif-shutoff) “OFF”
(lgnition switch “OFF‘j
BATTERY VYOLTAGE
A few seconds passed after turning ignition (11 - 14v)
switch “OFF”
[Ignition switch "OFF"| ov
24 R Ignition switch BATTERY VOLTAGE
[Ignition switch "ON”] (11 - 14V)
67 R _ — BATTERY VOLTAGE
72 R Power supply for ECM |Ignmon switch “ON | (11 - 14V)
ERY VOLTAGE
80 W Power supply (Back-up} |ignition switch “OFF”| :31/:“1 av)
[Engine is running.|
10 B ECCS ground Engine ground
Idle speed
|Engine is running. |
19 B ECCS ground Engine ground
ldle speed
[Engine is running.
25 B ECCS ground Engine ground
Idle speed
,Engine is running.l
32 B ECCS ground Engine ground
Idle speed
|Engf'ne is running.l
108 B ECCS ground Engine ground
Idle speed
|Engine is running.]
116 B ECCS ground Engine ground
Idle speed
|Engine is runnfng.'
124 B ECCS ground Engine ground
Idle speed

EC-107
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

CONMECT (Cont,d)
o
hS, INSPECTION START
[[_Ecm__ o[ conNECTOR]|
24 Y N
Start engine. °,| CHECK POWER SUP-
Is engine running? PLY-I.
D & 1. Turn ignition switch
Yes “ON".
~ 2. Check voltage between
)\'ﬁ W ECM terminal @ and
d ground with CONSULT
SEFGC0P or tester. |
Voltage: Battery volt-
’E m CONMNECT a P g
If Ng, check the following.
HS. e Harness connectors
[ EcM O/ CONNECTOR] o iTarness connectors
&0 , (EN8)
¢ Harness for open or

shaort between ECM and
ignition switch

If NG, repair harness or

@ CRE; connectars.
l J, oK

Go to “CHECK GROUND

ME 8
b CIRCUIT” on next page.
m GONNECT E'l
y
HS. NG .
CHSECK POWER SUPPLY-I. »| Check the following.
i 1. Stop engine. & Harness connectors
“ ECM__[O[ CONNECTOR " 2. Check voltage between ECM terminal (%
67,72 ® and ground with CONSULT or tester. e 10A fuse
_ Voltage: Battery voltage e Harness for open or
short between ECM and
3 QK battery
R‘ﬁ i NG, repair harness or
, D & connectors.
&) ] | .
L. gereogp| | CHECK POWER SUPPLY-IIL »| Go to “CHECK GROUND
1. Turn ignition switch “ON” and then CIRCUIT” on next page.
“OFF”.

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

tester.
Voltage: Case-1: Battery voltage does
After tuming ignition switch “OFF", not exist.
battery voltage will exist for a few Case-2: Battery voltage exists
seconds, then drop 1o approximately for more than a few
ov. seconds.
NG
Case-2
Case_‘] > GO to “CHECK ECCS
RELAY” on next page.
A\ 4
®
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

@ DISCONNMECT E DISCONNECT
A€ CAES
[—

—=n

[ EcmJofconnector]] s

1

£7.72
S s
‘
SEFG03P
& DISCONNECT
Ts.
a
{2Pd1]
5]
® © l
= SEF&B04P
m DSCONMNECT MSCONNECT
HS.
[Ecm__|o[connEcTaR)| e ]
4 5
SEFGOSP
| i |

SEFQS0M

=)

DISCONNECT

[ _Ecm__|o[conecTos]

10,19,25,32,108,116,124
[ ey

SEF606P

Main Power Supply and Ground Circuit

(Cont'd)
: ®
D l NG
CHECK HARNESS CONTINUITY »| Check the following.
BETWEEN ECCS RELAY AND ECM. # Harness for open or @ﬂ
1. Disconnect ECM harness connector. short between ECCS
2. Disconnect ECCS relay. relay and ECM
3. Check harness continuity between ECM # Harness connectors R
terminals €, @ and terminal & . , WA
Continuity should exist. If NG, repair open circuit,
If OK, check harness for short to short to ground or short to
ground and shart to power. power in harness or con- M
nectors. =
OK
v
M NG . |
CHECK VOLTAGE BETWEEN ECCS »| Check the following. LG
RELAY AND GROUND. e 7.5A fuse
1. Check voltage between terminals @, ® Joint connector-1
@ and ground with CONSULT or ® Harness for open or
tester. short between ECCS
Voltage: Battery voltage relay and battery
If NG, repair harness or
OK connectors. -
oR
- NG
CHECK OUTPUT SIGNAL CIRCUIT. p! Check the following. ]
f. Check harness continuity between ECM e Harness for open or GL
terminal @ and terminal (A} . short between ECCS
Continuity should exist. relay and ECM
If OK, check harness for short to e Harness connectors N
ground and short to power. , (BD IV
if . repair open circuit,
OK short to ground or short to
power in harness or con- —_
nectors. A
Y NG
CHECK ECCS RELAY. » Replace ECCS relay. =4
1. Apply 12V direct current between relay
terminals I and @& .
2. Check continuity between relay termi-
nals @ and & . A
12V () - @) applied:
Continuity exists.
No voltage applied:
No continuity BR
OK
b 4 NG ST
CHECK GROUND CIRCUIT. p| Check the following.
1. Turn ignition swilch “CFF". e Joint connector-11
2. Loosen and retighten engine ground ® Harness for open or
SCrews. short between ECM ter- RIS
3. Disconnect ECM harness connector. minal @ and engine
4. Check harness continuity between ECM ground
terminals Gg, 19, &, @, , (16, If NG, repair open circuit, ~
(124) and engine ground. short to ground or short to Bl
ontinuity should exist. power in harness or con-
If OK, check harness for short to nectors.
ground and shorl to power, )
A
} OK
Check ECM pin terminals for damage cr ;
the connection of ECM harness connector. E
INSPECTION END (DX
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TROUBLE DIAGNOSIS FOR DTC P0100

SEF260Q)

CONSULT REFERENCE VALUE IN
Specification data are reference values.

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

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

greater the heat loss.

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

DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
& Engine: After warming up dlle 10-17V
MAS AIR/FL SE - Alr.COHdltIOI:eI:,SWIICh: OFF
& Shift lever: “N
e No-load 2,500 rpm 1.5- 2.1V

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running.| (Warm-up condition)
1.0-1.7V
idle speed
54 w Mass air flow sensor
|Engine is running.i {(Warm-up condition)
1.5-2.1V
Engine speed is 2,500 rpm.
i Engtne is running.| (Warm-up condition)
55 B Mass air flow sensor [ , Approximately OV
ground Idle speed
[Engine is running. |
Ilgnition switch "OFF”|
0-1v
For a few seconds after turning ignition switch
4 W/B ECGS relay (Self-shutoff) “OFF”
|fgnition switch “OFF"[
BATTERY VOLTAGE
A few seconds passed after turning ignition {11 - 14V)
switch “OFF”
67 R - e BATTERY VOLTAGE
70 R Power supply for ECM |Ign|t|on switch “ON (11 - 14V)
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

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

DTC No.
CONSULT * Detecied items Engine operating condition in fail-safe mode
GST ECM™1
PC100 0102 Mass air flow sensor cir- | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
cuit

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

ON BOARD DIAGNOSIS LOGIC

Diagnostic
I Check ltems
Trouble Malfunction is detected when ... (Possible Cause)
Code No.
P0100 A) An excessively high voltage from the sensor is sent | « Harness or connectors
0102 to EGM when engine is not running. (The sensor circuit is open or shorted.)

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

® Mass air flow sensor

B} An excessively low voltage from the sensor is sent to
ECM* when engine is running.

D) A low voltage from the sensor is sent to ECM under
heavy load driving condition.

& Harness or connectors

(The sensor circuit is open or shorted.)
& |nlake air leaks
& Mass air flow sensor

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE

Perform “Procedure for malfunction A" first. If the 1st trip DTC cannot be confirmed, perform “Proce-
dure for malfunction B”. If there is no problem on “Procedure for malfunction B”, perform “Procedure
for malfunction C”. If there is no problem on “Procedure for malfunction C”, perform “Procedure for

malfunction D”.

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE’ has been previously conducted,
always turn ignition switch “OFF"' and wait at least 5 seconds before conducting the next test.

Procedure for malfunction A

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
3) Wait at ieast 6 seconds.

OR

Turn ignition switch “ON”, and wait at least 6 seconds.
2) Select “MODE 7" with GST.

OR

¥ MONITOR v NOFAILL [] = 1)

CKPS*RPM(POS) orpm e 2)

& 1

i

| RECORD 2)
SEF8044U

Turn ignition switch “ON”, and wait at [east 8 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-111
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TROUBLE DIAGNOSIS FOR DTC P0100

Yr MONITOR
CKPSeRPM (POS}

¥t NO FAiL [

672rpm

RECORD

l

SEF&88Q)

¢ MONITOR

CKPS*RPM(POS)
COOLAN TEMP/S

v NoFaL [

700rpm
85°C

l

RECORD

SEF805U

280

Mass Air Flow Sensor (MAFS) (Cont’d)
Procedure for malfunction B

Turn ignition switch “ON".

2) Select “DATA MONITOR"” mode with CONSULT.
3) Start engine and wait for 5 seconds at most.
OR
@l 1) Turn ignition switch “ON”.
2} Start engine and wait for 5 seconds at most.
3) Select “MODE 77 with GST.
OR
@@. 1) Turn ignition switch “ON".
~— 2} Start engine and wait for 5 seconds at most.
3) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
4) Perform “Diagnostic Test Mode Il (Seli-diagnostic
results)” with ECM.
NOTE:

If 1st trip DTC is confirmed after more than 5 seconds, there
may be malfunction C.

Procedure for malfunction C

1)

Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and warm it up to normal operating tem-
perature.
4) Run engine for at least 10 seconds at idle speed.
OR
1) Start engine and warm it up to normal operating tem-
& perature.
2} Run engine for at least 10 seconds at idle speed.
3) Select “MODE 7" with GST.
OR
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Run engine for at least 10 seconds at idle speed.
3) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. _
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TROUBLE DIAGNOSIS FOR DTC P0100

Engine speed

Mass air flow
sensor voliage

NG

\/_/_f’-—'"h'ﬂ-hf“”‘"

i

64 48 32 16 0
X100rpm
CMPSsRPM(POS

5|1 3I8 2IG 1[3 ¢
X0V
MAS AIR/FL SE

0K

!

!

]

|

A
|

64 48 32 16 ©
X100

51 38 26 13 D
X0 1V

rpm 0.1
CMPS*RPM(POS) | MAS AIR/FL SE
SEFB97T|
CALC LOAD 20%
COOLANT TEMP 95°C
SHORT FT #1 2%
LONG FT #1 0%
SHORT FT #2 4%
LONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPD OMPH
IGN ADVANCE 41.0°
INTAKE AIR 41°C
MAF 14.1gm/sec
THROTILE POS 3%
SEFG34P
— CONNECT
[_EcM__|o[coNNECTOR]] m s Ej]
&d -

@ O

SEF535P

Mass Air Flow Sensor (MAFS) (Cont’d)
Procedure for malfunction D

1)
2)

Turn ignition switch “ON".
Start engine and warm it up to normal operating tem-
perature.

If engine cannot be started, go to “DIAGNOSTIC
PROCEDURE”, EC-115.

3)

7}

Select “DATA MONITOR” mode with CONSULT.

Check the voltage of MAS AIR/FL SE with “DATA

MONITOR".

Increases engine speed to about 4,000 rpm.

Monitor the linear voltage rise in response to engine

speed increases.

It NG, go to “DIAGNOSTIC PROCEDURE", EC-115.

If OK, go to following step.

Maintain the following conditions for at least 10 con-

secutive seconds.

CKPS-RPM (POS): More than 2,000 rpm

THRTL POS SEN: More than 3V

Selector lever: Suitable position

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

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

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

Procedure for malfunction D

1)
2)

Turn ignition switch “ON”.
Start engine and warm it up to normal operating tem-
perature.

3) Select “MODE 1" with GST.

4} Check the mass air flow with “MODE 1”,

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

OR
@ 1) Turn ignition switch “ON”,

2) Start engine and warm it up to normal operating tem-
perature.

3) Check the voltage between ECM terminal & and
ground.

4) Check for linear voltage rise in response to increases to

about 4,000 rpm in engine speed.

EC-113
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TROUBLE DIAGNOSIS FOR DTC P0100
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TROUBLE DIAGNOSIS FOR DTG P0100

[
Intake manifold
Kc/dlect;r /

Mass Air Flow Sensor (MAFS) {Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

r

S sensor harness
P

=

connector

EF640T

®

O]

SEF536P)

m DISCONNECT
AE

| Ecm__ o] coNNECTOR]
55

™ DISCONNECT
ine)
CAE

SEFS37P)

A€

—

| ECM

o| connzcToR ]

(

54

& DISCOMNECT
Vel 2B

]

NG
CHECK INTAKE SYSTEM. »| Reconnect the parts.
Check the followings for connection.
¢ Ajr duct
® Vacuum hoses
® Intake air passage between air duct to
coflector
If disconnected, reconnect the parts.
oK
A4
1. Turn ignition switch "OFF”.
2. Loosen and retighten engine ground
SCrews.
l - NG
CHECK POWER SUPPLY. »| Check the following.
1. Turn ignition switch “OFF"". @ Harness for open or
2. Disconnect mass air flow sensor har- short between mass air
ness connector. flow sensor and ECM
3. Tumn ignition switch “QN". e Harmess for open or
4. Check voltage between terminal 3 and short between mass air
ground with CONSULT or tester. flow sensor and harness
Voltage: Battery positive voltage connectar
If NG, repair harness or
CK connector.
Z - NG
CHECK GROUND CIRCUIT. »| Repair open circuit, short
1. Turn ignition switch “OFF”. to ground or short to power
2. Discennect ECM harness connector. in harness or connectors.
3. Loosen and retighten engine ground
SCrews.
4. Check harness continuity between ter-
minal @& and ECM terminal &.
Continuity should exist.
if OK, check harness for short to
ground and short to power.
oK
Y NG
CHECK INPUT SIGNAL CIRCUIT, »| Repair open circuit, short
1. Check harness continuity between ter- 1o ground or short fo power
minal @ and ECM terminal . in harness or connectors.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
b A
NG

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION”,
EC-1186.

Replace mass air flow sen-

Y

LOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INGIDENT”, EC-104.

h 4

INSPECTION END

SEF538P

EC-115

SOr.

Fe

[FIA

EL
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TROUBLE DIAGNOSIS FOR DTC P0100

|——J_|—I m CONNECT

[ EcM o]

CONNECTOR EJ
84 25

BN,

SEFO72V

Mass Air Flow Sensor (MAFS) (Cont’d)
COMPONENT INSPECTION

Mass air flow sensor

1.
. Start engine and warm it up to normal operating temperature.
. Check voltage between ECM terminal & and ECM terminal

2
3

Turn ignition switch “ON”.

@ (ECM ground).

Conditions Voltage V

Ignition switch “ON"” {Engine stopped.) Less than 1.G

Idle (Engine is warmed up to nermal operating tem- 10-17
perature.) ' ’

)

SEF609P)

2,500 rpm 1.5-21

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

N

4.

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

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

check.
If NG, remove mass air flow sensor from air duct. Check hot

film for damage or dust.

EC-116



TROUBLE DIAGNOSIS FOR DTC P0105

Absolite pressure AbSOIUte Pressure sensor

sensor COMPONENT DESCRIPTION

The absolute pressure sensor is connected to the MAP/BARO
switch solenocid valve by a hose. The sensor detects ambient baro- @l
metric pressure and intake manifold pressure respectively, and !
modifies the voltage signal received from the ECM. The modified
signal will then be returned to the ECM. As the pressure increases, WA,
the voltage rises. o

SEF052V =
5+ i
45} \ LG
> 41
g35r ! Ambient
i 3+ r b i
Sast | arometic
Lt ! pressure
EREA: Vacuum
o |,
5 1f ' .
Qo5 | EE
933 106.6
{100, 3.94) {800, 31.50)
Pressure kPa (mmHg, inHg) CL
{Absolute pressure) SEF9468
CONSULT REFERENCE VALUE IN DATA MONITOR MODE VT
Specification data are reference values. -
MONITOR ITEM CONDITION SPECIFICATION AT
A=
e For § seconds after 5 minutes from Approx. 4.4V I
ABSOL PRES/SE s Engine: After warming up starting engine
& For 5 minutes after starting engine Approx. 1.2V =)

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

TER-
WIRE DATA
MINA g
o L COLOR ITEM CONDITION (DG voltage) EiE
[Ignition switch "ON”| ST
Engine is not running. (For 5 seconds after
turning ignition switch “ON") Approximately 4.4V
[Engine is running.| (Warm-up condition) PP v RS
Idie spead (For 5 seconds after 5 minutes
from starting engine) B
61 w Absolute pressure sensor
lfgnition swilch “ON”[
I__ Engine is not running. {More than 5 seconds A
after turning ignition switch "QON") .
— A tely 1.2V
[Englne s running.l (Warm-up condition) pproximately
=l
ldle speed {For 5 minutes after starting ==
engine)
42 R Sensor’s power supply [Ignition switch “ON"] Approximately 5V iDrY
|Engine is running.| (Warm-up condition}
43 B Sensor's ground ov
Idle speed

EC-117 285
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)
ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble o Check Mtems
Code No. Malfunction is detected when .... (Possible Cause)
PC105 A) An excessively low or high voltage from the sen- | ® Harness or connectors
0803 sor is sent to ECM. {Absolute pressure sensor circuit is open or
shorted.)

& Absolute pressure sensor

B) A high voltage from the sensor is sent to ECM & Hoses
under light load driving conditions. (Hoses between the intake manifold and absolute

pressure sensor are disconnected or clogged.)
& [ntake air leaks
& MAP/BARO switch solenoid valve
® Absolute pressure sensor

C} A ltow voltage from the sensor is sent to ECM & Absolute pressure sensor
under heavy load driving conditions.

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A’ first. If the 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B”.
If the 1st trip DTC is not confirmed on “Procedure for malfunc-
tion B”, perform “Procedure for malfunction G”.

Procedure for malfunction A
¥ MONITOR ¥r NO FAIL NOTE:

COOLAN TEMP/S 30°C If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 10 sec%}gs.
RECORD | 1) Turn ignition switch “ON” and wait at least 10 seconds.
SEF0a2P 2) Select “"MODE 77 WE(tSRGST'
1} Turn ignition switch “ON” and wait at least 10 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il {Sel-diagnostic
results)” with ECM.

 MONITOR %2 No FaL L1 'I:(r)t?rc;dure for malfunction B

CKP3+RPM (POS)  672rpm If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF’’ and wait at least 5 seconds before con-

ducting the next test.
1) Start engine and warm it up to normal operating tem-

perature.
2) Turn ignition switch “OFF” and wait at least & seconds.
RECORD | 3) Turn ignition switch “ON” and select “DATA MONITOR”
SEF588Q2 mode with CONSULT.
EC-118



TROUBLE DIAGNOSIS FOR DTC P0105

¥r MONITOR  ¥¢ NOFAIL |:|

CKPSRPM(POS) 4000rpm
VHCL SPEED SE 70kmvh
B/FUEL SCHDL 54ms
RECCRD
SEF8QTU
¥r MONITOR Yr NO FAIL
ABSOL PRES/SE 4.4V
RECORD
SEF577Q

Absolute Pressure Sensor {Cont'd)

4) Start engine and let it idle.
5) Wait at least 15 seconds.
OR
= 1) Start engine and warm i up to normal operating tem-
= perature. a
2) Turn ignition switch “OFF” and wait at least 5 seconds. Gl
3) Start engine.
4} Let engine idle and wait at least 15 seconds. "
5) Select “MODE 7” with GST. A
OR
@ 1} Start engine and warm it up to normal operating tem- &
perature.
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".
Perform “Diagnostic Test Mode [l (Self-diagnostic

results)” with ECM.

FE
CL
Procedure for malfunction G MT
CAUTION: '
Always drive vehicle at a safe speed.
NOTE: AT

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con- [4

ducting the next test.

® 2

Turn ignition switch “ON”. _
Select “DATA MONITOR” mode with CONSULT. i

The voltage of “ABSOL PRES/SE” should be more than

1.74 [V]. .
If the check result is NG, go to “DIAGNOSTIC BR
PROCEDURE”, EC-122.

If the check result is OK, go to following step. ST

3)

EC-119 287

Start engine and warm it up to normal operating tem-

perature.

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

Start engine and let it idle for at least 15 seconds. "

Select “DATA MONITOR” mode with CONSULT.

Drive the vehicle at least 3 consecutive seconds under 37

the following conditions, .

B/FUEL SCHDL: More than 5.2 ms

CKPS-RPM (POS): 3,000 - 4,800 rpm WA

Selector lever: Suitable position h

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

D2
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TROUBLE DIAGNOSIS FOR DTC P0105

ENGINE SPD ........ooovveeaee 0RPM
COOLANT TEMP ................ 689°C
VEHICLE SPD ..o OMPH

IGN ADVANCE ................... 3.0°
CALC LOAD ..

Absolute Pressure Sensor (Cont’d)
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the front heated
oxygen sensor circuit. During this check, a 1st trip DTC m|ght not
be confirmed.

THROTTLE POS L 00%
FUEL SYS #1 . Procedure for malfunction C
FUEL SYS #2 _— .
SHORTFT #1 Gug,l 1) Turn ignition switch “ON".
NG L - = 2) Select “MAP” in “MODE 1” with GST.
85?8 11318 21 : 3) Make sure that the pressure of “MAP” is more than 46
o O SEF518R kPa (0.47 kg/cm?, 6.7 psi).
OR
5 ConNEST NO 1} Turn ignition switch “ON”.
l% G s 2) Make sure that the voltage between ECM terminal )
— and engine ground is more than 1.74 [V].
[[_ecm__[o]comnecton]]
61
—
|
= SEF432Q

EC-120



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor {Cont’d)
EC-AP/SEN-01

B : Detectable line for DTC Gi
—— Non-detectable line for DTC
@ : A/T models E\%A
ABSOLUTE
PRESSURE

SENSOR
| ] I =M
R

CONNECTOR-25

W B
LG
N L (5N [ s
| |
I I
] !
1 |
| | =
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction A
or B”, perform “Procedure A”. If the trouble is duplicated after
“Procedure for maifunction C”, perform “Procedure B”.

Procedure A

INSPECTION START

4

MEC246C

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

VA

Intake manifold
Kcollec!or

~ / /

SEF539P

DISCONNECT

& Z4E€)

y

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect absolute pressure sensor
harness connector. :

3. Check sensor connector for water.
Water should not exist.
If OK, go to step 4. If NG, repair or
replace harness connector.

4. Turn ignition switch “ON".

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

NG

OK

B v

.| Repair harness or connec-
" tors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Loosen and retighten ground screw,

3. Check harness continuity between ter-
minal 3 and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and shart to power.

NG

A4

SEF410G
[B]
e DISCORNECT _
B
SEF4110

A€ [HE

=
[_eom [ CONNECTOR | anp)
81

OK

v

Check the following.

¢ Joint connector-25

® Harness for open or
short between ECM and
absolute pressure sen-
sor

& Harness for open or
short between TCM
(Transmission Control
Module) and absolute
pressuré sensor

If NG, repair open circuit,

short to ground or short fo

power in harness or con-

nectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

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

G L7

SEF433Q

NG

h 4

¥yOK
®

EC-122

Repair open circuit, short
to ground or short to power
in harness or connectors.




TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)
®

!

CHECK COMPONENT NG_ Replace absclute pressure
{Absclute pressure sensor). SEensor.
Refer to “COMPONENT INSPECTION”, &
EC-125.
oK
' MA

. CHECK SHIELD CIRCUIT.
1. Turn ignition switch “OFF”.
2. Remove joint connector. EM
3. Check the following.
# Continuity between joint connector
terminal and ground
e Joint connector LG
(Refer to “HARNESS LAYOUT” in EL
section.)
Continuity should exist.
If OK, check harness for short to
ground and short to power. Then recon-

nect joint connector.
FE
¢0K
Perform “TROUBLE DIAGNOSIS FOR GL

INTERMITTENT INCIDENT”, EC-104.

:

INSPECTION END

AT

FA

BR

ST

RS

EC-123 201
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TROUBLE DIAGNOSIS FOR DTC P0105

SEF385U

Absolute Pressure Sensor (Cont’d)

Procedure B

INSPECTION START

.

SEF441Q)

3-way connector
W acTveTesT [
MAP/BARO SWA Baro
—======= MONITOR ====z===z=
CKPS+RPM{POS) 737rpm
MAP/BARO SW/V BARO
ABSOL. PRES/SE 4.3V
BARO MAP
B activetest B [
MAP/BARC SW/ MAP
======== MONITOR ====c=z===
CKPSsRPM({POS) 737rpm
MAP/BARO SW/ MAP
ABSOL PRES/SE 1.3V

CHECK VACUUM SOURCE TO ABSO-

LUTE PRESSURE SENSOR.

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

2. Turn ignition switch “OFF™.

3. Connect MAP/BARO switch solenoid
valve and absolute pressure sensor
with a rubber tube that has vacuum

gauge.
E , 4. Turn ignition switch “ON".
=/ 5, Select “MAP/BARQ SW/V” in

“ACTIVE TEST” mode with
CONSULT.

. Start engine and let it idle.

. Touch “MAP" and “BARO™ alter-
nately and check for vacuum.

MAP/BARO SWiV Vacuum

NG

h 4

CHECK VACUUM HOSE.
Check vacuum hose for
clogging, cracks, discon-
nection or improper cor-
nection.

If NG, repair or replace the
hose.

oK

y

Check vacuum port for

clogging.
If NG, clean it.

OK

r

CHECK COMPONENT
(MAP/BARO switch sole-
noid valve).

[ BARC |

SEF4400

engine:
Vacuum should exist.

-

R Improper connection

OK

B y

BARO Should not exist Refer to “COMPONENT
MAP Should exist INSPECTION" on next
page.
OR
@ 4. Turn ignition switch “ON”. OK , NG
5. Start engine and let it idle.
Replace
6. Check for vacuum.
. MAP/BARO
For 5 seconds after 5 minutes .
. S switch sole-
from starting engine; noid valve
Vacuum should not exist. )
For 5 minutes after starting y

CHECK INTAKE SYSTEM.
Check intake system for air
leaks.

CHECK HOSE BETWEEN ABSOLUTE

PRESSURE SENSOR AND MAP/BARO

SWITCH SOLENOID VALVE.

1. Turn ignition switch “OFF”,

2. Check hose for clogging, cracks or
improper connection.

N_G»J

Repair or reconnect hose.

OK

y

SEF109L)

CHECK COMPONENT

(Absolute pressure sensor).

Refer to “COMPONENT INSPECTION”,
EC-125.

NG

Replace absoiute pressure
3ensor.

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

r

INSPECTION END

EC-124




TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’d)

}iﬁ C‘m CaECT COMPONENT INSPECTION
/s E Absolute pressure sensor
= ECM = 1. Remove absolute pressure sensor from bracket with its har-
Absoiute pressure ' ness connector connected. ‘
sensor 2. Remove hose from absolute pressure sensor. Gl
3. Turn ignition switch “ON”.
: 4. Apply vacuum and barometric pressure to absolute pressure A
sensor as shown in figure. ' i
@ o 5. Check output voltage between ECM terminal §) and @ (ECM
round). :
SEFO71V 9 ) EM
Pressure (Absolute pressure} Voltage (V)
Ambient barometric préssure 3.2-4.8v LC
-26.7 kPa (-200 mmHg, —7.87 inHg) 1.0-1.4V

CAUTION: H
¢ Always calibrate the vacuum pump gauge when using it.

e Do not apply below -93.3 kPa (-700 mmHg, -27.56 inHg) _
and over 101.3 kPa (760 mmHg, 29.92 inHg) of pressure. e

6. I NG, replace absolute pressure sensor.

MAP/BARO switch solenoid valve T
1.  Remove MAP/BARO switch solenoid valve. :
2.- Check air passage continuity.
) ) AT
Air passage Air passage
Condition continuity continuity
] between @ and between ® and © EA
BATTERY 12V direct current supply
between terminals 1) Yes No
and @ RA
MEC-888 No supply No Yes
3. Check the time required for the solenoid valve to switch. It
should be less than 1 second.
4. If NG, replace MAP/BARO switch solenoid valve. ST
RS
BT
A
=
)4

EC-125 | 293
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Wz
T hass A flo;w sens>

\
L

*fntake air temperature -
sensor harness connector Intake air

(&\k/!/l/ H lemperature
sensor

loll |

View with air duct removed
SEF392TA

Intake Air Temperature Sensor

COMPONENT DESCRIPTION

The intake air temperature sensor is mounted fo the air duct,
detects intake air temperature and transmits a signal to the ECM.
The temperature sensing unit uses a thermistor, which is sensitive
to the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature riss.

This sensor is not directly used to control the engine system. It is
used only for the on board diagnosis.

<Reference data>

20+
Bt Intake air temperature Voltage* Resistance
8 =3
3 4r Acceptable cCh V) ke2)
s 2 —10 (14) 4.4 7.0-11.4
LR 20 (68) 35 21-29
i3
€ 04 80 {176) 1.23 0.27 - 0.38
|
o2 *: These data are reference values and are measured between ECM terminal G§
o1 21 R R TR TRy (Intake air temperature sensor) and ECM terminal @ (Sensor's ground).
4) {32) (68) (104 (140 (1?6) 212)
Temperature °C (°
SEF012P
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Check ltems
No. (Possible Cause)
PO110 A} An excessively low or high veltage from the sensor is | @ Hamess or connectors
0401 entered to ECM. (The sensor circuit is open or shorted.)

B} Rationally incorrect voltage from the sensor is

entered to ECM, compared with the voltage signal

from engine coolant temperature sensor.

® Intake air temperature sensor

EC-126



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A" first. If DTC cannot be
confirmed, perform “Procedure for malfunction B”.
NOTE: &l
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con- /A
ducting the next test.
Procedure for malfunction A =
1) Turn ignition switch “ON”.
\B/ 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds. LG
OR
@| 1) Turn ignition switch *ON" and wait at ieast 5 seconds.
=’ 2} Select MODE 7 with GST.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds. _
2) Turn ignition switch “OFF”, wait at least 5 seconds and FE
then turn “ON”,
3} Perform “Diagnostic Test Mcde N (Self-diagnostic _.
results)” with ECM. GiL
Procedure for malfunction B

CAUTION:
W MONITOR  ¥r NO FAL Always drive vehicle at a safe speed. -
COQOLAN TEMP/S a0°C TESTING CONDITION:

This test may be conducted with the drive wheels lifted in the AT
shop or by driving the vehicle. If a road test is expected to be

easier, it is unnecessary to lift the vehicle.

1} Wait until engine coolant temperature is less than 90°C PR
(194°F).
(@) Turn ignition switch “ON". ‘
L RECORD | (b} Select “DATA MONITOR” mode with CONSULT,  RA
SEFO02P {c) Check the engine coolant temperature.

{d) If the engine coolant temperature is not less than

90°C (194°F), turn ignition switch “OFF” and cool RBR

Yr MONITOR v NO FAIL down engine.
COOLAN TEMP/S 30°C Perform the following steps before engine coolant tem-
VHCLSPEED SE  75kmvh perature is above 90°C (194°F). Sl

2) Turn ignition switch “ON".
3) Select “DATA MONITOR"” mode with CONSULT.
4) Start engine. RS
5) Hold vehicle speed more than 70 km/h (43 MPH) for
100 consecutive seconds. _
RECORD | OR o
seroaay| (5 1) Wait until engine coolant temperature is less than 90°C
e/ (194°F). ”
(a) Turn igniticn switch “ON”. i
e ava SPEN (b) Select MODE 1 with GST.
CALC LOAD 0% (c) Check the engine coolant temperature. _
“‘“’ I (d) i the engine coolant temperature is not less than =L
LONG FT #1 0% 90°C (194°F), turn ignition switch “OFF” and cool
SHORT FT #2 0% down engine. i
e, R ® Perform the Tollowing steps before engine coolant tem- DX
?&Eﬁﬁ'{\%\ﬁ%% DI\qPOl;I 2 gcter?tture is above 90°C (194°F).
s art engine.
INTAKE AIR 25°C 3) Hold vehicle speed more than 70 km/h (43 MPH) for
100 consecutive seconds.
SEF549P) 4) Select MODE 7 with GST.

EC-127 295
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296

& G

[ ETCONNECTOH_]I
59

D O

SEF397C

Intake Air Temperature Sensor (Cont’d)

OR

ND
JOOLS

1)

Wait until engine coolant temperature is less than 90°C

{194°F).

{a) Turn ignition switch “ON".

(b) Check voltage between ECM terminal &9 and
ground.
Voltage: More than 1.0 (V)

{c) If the voltage is not more than 1.0 (V), turn ignition
switch “OFF” and cool down engine.

Perform the following steps before the voltage is below

1.0V.

Start engine.

Hold vehicle speed more than 70 km/h (43 MPH} for

100 consecutive seconds.

Turn ignition switch *OFF”, wait at least 5 seconds and

then turn “ON".

Perform “Diagnostic Test Mode H (Self-diagnostic

results)” with ECM.

EC-128
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Intake Air Temperature Sensor (Cont'd)

EC-IATS-01
W  Detectable line for DTC @”
—— Nor-detectable line for GTC
@: AT maodels M A
INTAKE AIR
_@_ TEMPERATURE
SENSCR
ERM
K] |
SB B L@

CONNECTOR-25

- B*:[IJ JOINT

- :
\ o] FE
T
B GlL
M
AT
FA
B B B RA
[Eal =] 3]
TAMB GND-A SENS
ECM TCM o
(EGCS GND (TRANSMISSION B
CONTROL CONTROL
MCDULE) MODULE)
_
=1
RS
Br
ii S
(D% [OOEDTe[elel2]E]
. (FLA
A BEBIEREEERE @ 23] 2425 [26]z7]ea 28] sl e [33 343 | (Frem
B RAHBIEEDE TR 36]37]a8] 8] 40]47}42[a3] ] 45 [ae 47 [as]| HS. i
EL
0102 |03 104] [ 105] 106 ) 107 1108 ”DJX
glun it n2) T3 rdt sl ne
N7[ug [ ne |20y [121]122)1e3]124

MEC206C
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Intake Air Temperature Sensor (Cont’d)

Refer to “COMPONENT INSPECTION”,
EC-131.

oK

y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

h 4

INSPECTION END

EC-130

DIAGNOSTIC PROCEDURE
INSPECTION START
)
Throttle body = CHECK POWER SUPPLY. NG Check the following.
{Imake air tamperatire o || 1- Tum ignition switch “OFF". | & Harness for open or
ensor harness connecﬂor 2. Disconnect intake air temperature sen- short between ECM and
sor harness connecior. intake air temperature
/ﬁ 3. Turn ignition switch “"ON”. sensor
View with intake air dUC‘ removed SEF391TI} 4 Check voltage between terminal (@) If NG, repair hamess or
Tl and ground. connectors.
Voltage:
DISCONNECT Approximately 5V
l@q& o
B y
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Tumn ignition switch “OFF”. "] & Joint connector-253
| ! 2. Check harness continuity between ter- * Harness for open or
LD minal & and engine ground. shert between ECM and
= Continuity should exist. intake air temperature
SEF014R If OK, ¢check harness for short to sensor
ground and short to power. « Harness for open or
B oK short between TCM
DIECONNEST {Transmission Control
L E} @ Module) and intake air
15, - temperature sensor
a2 If NG, repair open circuit,
short to ground cr short to
power in harness or con-
@ nectors.
e - A
= CHECK COMPONENT NG | Replace intake air tem-
SEFOISA| | (Intake air temperature sensor). "| perature sensor.
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Intake Air Temperature Sensor (Cont’'d)

COMPONENT INSPECTION
Tl , 2 \ L&) Intake air temperature sensor
3 ¢ = Check resistance as shown in the figure.
- o @ @l
o WY e Q]
\ -~ e
o - °° 12
J SEFG47Q) EM
0t <Reference data>
I , LG
1%5 Intake Etlé tt(eorgferature Resistance kO
g Acceptable
s 2 20 (68) 2.1-29
538 80 (176) 0.27 - 0.38 ‘
0.2f If NG, replace intake air temperature sensaor.
B B
T?an(me}rature f‘Z‘,OJ("F) SEFQ12P @L
T
AT
FA
RA
BR
g‘ﬂﬁ
RS
BT
A
EL
DX
EC-131 299
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Terminal
Sensor
Gasket/
SEFS94K
20+
18:
&f
g ar Accaptable
2
§ I
1.0
8 08F
4]
204t
o.21
ol o
=200 Q20 40 60 B0 100
(-4} (32) (68)(104)(140)(176){212)
Temperature °C {°F)
SEFD12P

Engine Coolant Temperature Sensor (ECTS)

COMPONENT DESCRIPTION

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

<Reference data>

Engine co?::gt tempera- Voltags® Resistance
G (°F) V) (k)
-10 (14) 4.4 7.0-114
20 (68) 3.5 21-289
50 (122) 2.2 0.68 - 1.00
90 (194) 1.0 0.236 - 0.260

" These data are reference values and are measured between ECM terminal
& (Engine coolant temperature sensor} and ECM terminal @ (Sensar's
ground).

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

MONITOR ITEM

CONDITION SPECIFICATION

COOLAN TEMP/S e Engine: After warming up

More than 70°C {158°F)

ON BOARD DIAGNOSIS LOGIC

Diagnostic o Check Hems
TrOUbI\IJ%.COde Malfunction is detected when ... (Possible Cause)
PO115 ® An excessively high or low voltage from the sensor is | # Harness or connectors
0103 entered to ECM. (The sensor circuit is open or shorted.)

e Engine coolant temperature sensor

FAIL-SAFE MODE

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

DTC No.
CONSULT Y Detected items Engine operating condition in fail-safe mode
ECM*1
GST
PO115 0103 Engine coolant tempera- | Engine coolant femperature will be determined by ECM based on the time

ture sensor circuit

after turning ignition switch “ON" or “START™.
CONSULT displays the engine coolant temperature decided by ECM.

Engine coolant termperature decided

Condition {CONSULT display)
Just as ignition switch is turned QN or 40°C (104°F)
Start
More than 4 minutes after ignition ON o s
or Start 80°C (176°F)

40 - 80°C (104 - 176°F)

Except as shown above (Depends on the time)

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

EC-132
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Engine Coolant Temperature Sensor (ECTS)

(Cont'd)
% MONITOR 3% NO FAL DIAGNOSTIC TROUBLE CODE CONFIRMATION
COOLAN TEMP/S 30°C PROCEDU RE
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION @l
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test. M

= 1} Turn ignition switch “ON”.
RECORD | 2) Select “DATA MONITOR” mode with CONSULT. G

SEF002P) 3) Wait at least 5 seconds.

OR
1) Turn ignition switch “ON” and wait at least 5 seconds. Ie
2) Select "MODE 7” with GST.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic EE
results)” with ECM.

e
7

BR

ST

RS

Bl
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TROUBLE DIAGNOSIS FOR DTC P0115
Engine Coolant Temperature Sensor (ECTS)

(Cont’'d)
EC-ECTS-01
. - Detectabiz line for DTC
———  Non-detectable line for DTC
@:A/T models
COGLANT
EPND TEMPERATURE
W> SENSOR
T
Y B

JOINT
CONNECTOR-25

\
&
—

Y =]
TW GND-A TCM
{TRANSMISSION
ggl\(l:'l'SROL CONTROL
MODULE) MODULE)
F101 ..FTOS

[ =]
TR EEEEECD
ay L

1]2]3]4 9101112131415@23242526272829303132333435ﬁ;?;q
B HBIE RIEEEERE 5 53 )1 9 ) 5 3 1 )

2 [aaas]4c]47] [s4]es]ee]
48149150151)52]53)68]68|70] /1

32 72
o H.S.

4 55]60]61[62]63] [77178[70

o

101102 ) 103 ) 104 {105] 106|107 108
09Ju0 i) [Ny nd|s s
fArpnefng|12op 21122123

4
o || O

MEC207C
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Engine Coolant Temperature Sensor (ECTS)

CHECK COMPONENT

{Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION”,
EC-136.

OK

F

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

Y

INSPECTION END

EC-135

(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
i tem) }
se nsp: rral'tI:Il’-:eJtS ] :
CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “"OFF". “| e Harness for open or
2. Disconnect engine coolant temperature short between ECM and
SEF279P sensor harness connector, engine coolant tempera-
— 3. Turn ignition switch “ON™. ture sensor
4. Check voltage between terminal @ and I NG, repair harmness or
Y s ground with CONSULT or tester. connectors.
TS. Voltage:
@ Approximately 5V
(0 i
A _ = )
CHECK GROUND CIRCUIT. NG | Check the following.
(Cﬂ ® 1. Turn ignition switch “OFF”. | ® Joint connector-25
= 2. Check harness continuity between ter- ® Harness for cpen or
SEFS41P minal (O and engine ground. short between ECM and
Continuity should exist. engine coslant tempera-
B] If OK, check harness for short to ture sensor
F DRSNSt n ground and short to power. ® Harness for open or
m‘: GE} short between TCM
OK .
GT_EJ (Transmission Control
Module) and engine
coolant temperature sen-
sor
@ If NG, repair open circuit,
short to ground or short to
L power in harness or con-
- SEF542pP nectors.
4
NG

Replace engine coolant
temperature sensor.

MIT

=]

Ly

RS

B

303
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Engine Coolant Temperature Sensor (ECTS)

S (Cont'd)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
SEF152P
201 <Reference data>
10}
§ C . Temperature °C (°F) Resistance kQ
3 : Acceptable 20 (68) 2.1-29
g ol 50 (122) 0.68 - 1.00
w 0.8
2 0.l 90 (194) 0.236 - 0.260
0.21 .
0.1 . A if NG, replace engine coolant temperature sensor.
20 0 20 40 60 80 100
{-4) {32) (68)(104)(140)(176)(212)
Temperature *C {°F)
SEF012P
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Throttle Position Sensor

NOTE: If both DTC P0120 (0403) and DTC P0510 (0203} are displayed, periorm TROUBLE DIAGNOSIS
FOR DTC P0510 first (See EC-309.).

COMPONENT DESCRIPTION @l
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 s

to the ECM. _
Idle position of the throttle valve is determined by the ECM receiving the signal from the throttle position sen-

sor. This one controls engine operation such as fuel cut. EM
On the other hand, the “Wide open and ciosed throttle position switch”, which is built into the throttle position

sensor unit, is not used for engine control.

LG
Supply voltage: 5V
= (Applied between terminal EC
;‘; No. 1 and 3)
/Wide open o 6.0
throttle 5 EE
z:ist';': n c; Cutput voltage between
(@) (3) g4 Z terminal No. 2 and 3
E—_ ) ‘E Closed T 4 i
= 5] throttle £ 40 GL
G t. g Pesition g
1y switch :
Throttle 2 T
g | 2 ¢ position 2 20 / (Y
3| sensor a /
Q
s A
g ATl
32 % 45 90 135
=
© Throitle valve opening angle {deg) FA
RA
MEC693BA |
CONSULT REFERENCE VALUE IN DATA MONITOR MODE BR
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION ST
& Engine: After warming up Throtile valve: fully closed 0.35 - 0.65V
THRTL POS SEN & [gniticn switch: ON
(Engine stopped) Throtile valve: fully opened Approx. 4.0V RS
& Engine: Alter warming up Throttie valve: fully closed 0.0%
ABSOL TH-F/S & |gnition switch: ON
(Engine stopped) Throttle valve: fuilly opened Approx. 88% fT
=)
A
EL
DX

EC-137 305
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Throttie Position Sensor (Cont’d)

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Ignition switch “ON”| (Warm-up candition)
0.35 - 0.65V
Accelerator pedal fully released
23 w Throttle position sensor
|Igniti0n switch “ON”]
Approximately 4V
Accelerator pedal fully depressed
42 R Sensor’s power supply |Igniti0n switch “ON”’ Approximately 5V
|Engine is running.] {Warm-up condition}
43 B Sensor’s ground ov
Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when ... Ch?Ck fems
(Possible Cause)
Code No.
P0120 A) An excessively low or high voltage from the sensor is | ® Harness or connactors
0403 sent to ECM.” {The throttle position sensor circuit fs open or

shorted.}
# Throttle position sensor

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

® Harness or connectors
(The throttle positicn sensor circuit is open or
shorted.}

& Throttle position sensor

# Fuel injector

e Camshaft position sensor

e Mass air flow sensor

C) A low voltage from the senscr is sent to ECM under
heavy load driving condition.

® Harness or connactors

(The throtile position sensor circuit is open or shorted.}
® Intake air leaks
® Throttle position sensor

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

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

DTC No.
CONSULT . Detected items Engine operating condition in fail-safe mode
ECM*1
GST
PO120 0403 Throttle position sensor | Throttle position will be determined based on the amount of mass air flow

circuit

and the engine speed.
Therefore, acceleration will he poer.

Driving condition

When engine is idling

Normal

When accelerating

Poor acceleration

*1: In Diagnostic Test Mode |l (Self-diagnostic results), these numbers are controlled by NISSAN.
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Throttle Position Sensor (Cont’d)

Perform “Procedure for malfunction A” first. If the DTC cannot be
confirmed, perform “Procedure for malfunction B”. If there is no
problem on “Procedure for malfunction B”, perform “Procedure for
malfunction C”.

DIAGNOSTIC TROUBLE CODE CONFIRMATION G
PROCEDURE

Procedure for malfunction A [N
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION EM
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test. e

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

e Before performing the following procedure, confirm that
battery voltage is more than 10V at idle. .

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

1) Turn ignition switch “ON” and select “DATA MONITOR” y
% MONITOR % NO FAL mode with CONSULT. i)
VHCL SPEED SE 20km/h 2) Start engine and maintain the following conditions for at
least 5 consecutive seconds. -
VHCL SPEED SE: More than 4 km/h (2 MPH) Al
Selector lever: Suitable position except “P”’ or “N”
position .
OR FA
@ 1) Start engine and maintain the following conditions for at
= least 5 consecutive seconds. =
RECORD Vehicle speed: More than 4 km/h (2 MPH) AR
SEF6s1U Selector lever: Suitable position except “P”” or “N”
position F\}
2) Select “MODE 7” with GST.
OR
a2y 1) Startengine and maintain the following conditions for at g
least 5 consecutive seconds. '
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or “N” pg
position
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON" and perform “Diagnostic Test g
Mode [l (Selt-diagnostic results)” with ECM.
Procedure for malfunction B A
¥ MONITOR % NOFalL [] NOTE:
CKPSsRPM(POS) 760rpm If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
COOLAN TEMP/S 85°C PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test. D4
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and let it idle for at least 10 seconds.
RECORD
SEF805U

EC-139 307
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W MONITOR

THRTL POS SEN 0.48Y

ABSOL TH«P/S

¥ NO FAIL D

0.0%

L

RE%?RD 1

SEFQ24P

NG data

THRTL POS SEN 0000
15:38 x0.1V  +03'54

[4]

12 25 38 5]

OK data

THRTL POS SEN 0000
15:38 x0.1V  +03'54

0 13 28 38 &

»

o

ABSOL THP/S Q0"00
15:38 % +03"°54 1538

2? 50 75 100
]

% 40354
0 25 50 75 10
A J I

ABSOL THP/S 00"g0

[

THRTL ABSOL
0SS TH/

. P P
1538 gEN  SEN

vy (%)

0036 214 399
00"37 220 413
00'38 226 427
00'38 232 444
0041 226 427
00'42 220 41.3
00'43 258 504
00°44 266 525
0045 276 549

L 4

THRTL ABSOL
POS TH/PO

1538 oEN  SEN

A
00'46 288 574
00’47 300 605
00'48 3.12 §3.3
0049 324 66,1
00°50 334 680
0051 3.46 714
00"52 3.56 74.2
00'53 3.68 77.0
00"584 3.80 79.8

SEF021P

v MONITOR

CKPS=RPM(POS)
MAS AIR/FL SE

COOLAN TEMP/S

# NoFaL [

2137pm
3.07V
84°C

[ RECORD

SEF808U

Throttle Position Sensor (Cont’d)
OR
G&g 1) Start engine and let it idle for at least 10 seconds.
2) Select "MODE 7 with GST.
OR
1} Start engine and let it idle for at least 10 seconds.
2} Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON” and perform “Diagnostic Test
Mode Il (Self-diagnostic results)” with ECM.

Procedure for malfunction C

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
= 1) Start engine and warm it up to normal operating tem-
perature.
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, _
¢ The voltage when accelerator pedal is fully depressed
is approximately 4V.
If NG, go to “"DIAGNOSTIC PROCEDURE”, EC-143.
If OK, go to following step.
8) Select "AUTO TRIG” in "DATA MONITOR” mode with
CONSULT.
9) Maintain the following conditions for at least 10 con-
secutive seconds.
CKPS-RPM (POS): More than 2,000 rpm
MAS AIR/FL SE: More than 3V
COOLAN TEMP/S: More than 70°C (158°F}
Selector lever: Suitable position
Driving location: Driving vehicle uphill {Increased
engine load) will help maintain
the driving conditions required
for this test.

EC-140
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Throttle Position Sensor (Cont’d)

OR
. conner 1) Maintain the following conditions for at least 10 con-
[ Ecm lefconnecTer]| secutive seconds.
| 54 HS. E} Gear position: Suitable position
Engine speed: More than 2,000 rpm
Voltage between ECM terminal 6 and ground: Gl

| More than 3V
i Voltage between ECM terminal 69 and ground: VA

Less than 1.5V
@i’ @@J noy 1) Maintain the following conditions for at least 10 con- EW

JOOLS, .
SEFE09U secutive seconds.

]
)

Gear position: Suitable position

Engine speed: More than 2,000 rpm LG
T F - (T Voltage between ECM terminal 69 and ground: =
ll_ECM EJICONNECTOH]I E} A Mote than 3V
) Voltage between ECM terminal & and ground:
Less than 1.5V
2) Stop the vehicle, turn ignition switch “OFF”, wait al least

A 5 seconds and then turn “ON”. =
@@\ _ﬂ 3) Perform “Diagnostic Test Mode Il (Sel-diagnostic "
results)” with ECM.

‘.»fb ) CL

SEF810U

M

AT

IFA
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Throttle Position Sensor (Cont’d)

EC-TPS-01

e : Detectable line for DTC
— : Non-detectable line for DTC

A AT modals

THROTTLE
POSITION

I—VXV‘—I SENSOR

JOINT
CONNECTOR-25

B
1 1 )
-
O 7 s ¢ o[ (ke
~RH
N B
N N
N N
N N
N B
N
| | JOINT
i I C;%I;NECTOHQS
1 [ | |G ¥
SN 2l kel
N r
1
| B B A
N B
N B
N B
I
B B 4 \
N B
N W
cle— —
R W B B B B 8
el sl st |_| s
AVCC VO GND-A SENS TCM
(Eg’gs ® GND (TRANSMISSION
CONTROL J_ CONTROL
MODULE) — = MODULE)

= -
G 01]1]2 212|2|2|21

=1
]2 3] 4] [o[ro]H [r2[1a[12]'5 @23242525272329303132333435 BT
56|78l [16h7[[1s]z0[21 22 R ) ) ) ) 2 3 ) D (e HS.

101|102 [ 103§ to4] | 105 106|107 | 108
03|10 vzl | v3] 1 ns| e
W7 1B | 19 20| |121]122(125]124

iy

MECZ208C
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont’d)

= | DIAGNOSTIC PROCEDURE
_Throttle posifion sensor ~.| If the trouble is duplicated after “Procedure for malfunction
N &harness connector A”, perform “Procedure A" below. If the trouble is duplicated
0 Cvaal iy after “Procedure for malfunction B”, perform “Procedure A”
.‘/ = ) below. If the trouble is duplicated after “Procedure for mal- @l
< —) N ~ function C”’, perform “Procedure B'' on next page. '
e g ‘ ‘\\&1\ Procedure A
v N "‘ 1%} o
S/ BN Sy, VA
@ A INSPECTION START
I M s E—— - i"OFF" EN
. Turn ignition switc . le—3
] 2. Loosen and retighten engine ground
Engine ground /o, screws,
5 l Intake manifold LG
collector  /
S { K / y "
y CHECK POWER SUPPLY. »| Repair hamess or connec-
2 1. Turn ignition switch “OFF”. tors,
2. Disconnect throttle positicn sensor har-
ness connector.
3. Turn ignition switch “ON™. EE
4. Check voltage between terminal 1) and
ground with CONSULT or tester.
Voltage: Approximately 5V
SEF530P OK GL
B y NG
CHECK GROUND CIRCUIT. »/ Check the following. M
DISGONNEGT 1. Turn ignition switch “OFF", » Joint connector-25
; B {E 2. Loosen and retighten ground screw. e Harness for open or
3. Check hamess continuity between ter- short between throttie
minal @ and engine ground. position sensor and AT
Continuity should exist. ECM
If OK, check harness for short to ¢ Harness for open or
ground and short to power. short between throttle
(cﬂ position sensor and TCM | 54
OK (Transmission Control
® @ Module)
‘i"‘ﬁ If NG, repair apen circuit,
A = short to ground or short ig BA
power in harness or con-
SEF564P nactors.
B] y NG BIR
DISCONNECT CHECK INPUT SIGNAL CIRCUIT. »| Repair open circuit, short
Lia @e = 1. Disconnect ECM harness connector. to ground or short to power
i TS. Eéj] '@ 2. Check harness continuity between ECM in harness or connectors. s
terminal @ and terminal (@ .
Continuity should exist.
I OK, check harness for short to
ground and short to power. RS
Q] ¥ OK
NG " 5
= CHECK GOMPONENT »| Replace throttle position B
(Threttle position sensor). sensor. To adjust it, per-
sersesp| | Refer to “COMPONENT INSPECTION”, form BASIC INSPECTION,
EC-144. EC-82. "
DISCONNECT ¢ OK }
& DISCONNECT
HS. Eé} 1S. (53] Perform “TROUBLE DIAGNOSIS FOR .
— INTERMITTENT INCIDENT”, EC-104. =1
[[ ECM __ |O] GONNECTOR |§ anip) T
23
INSPECTION END IO
SEF566P
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Throttle Position Sensor (Cont’d)
Procedure B

INSPECTION START

v

ADJUST THROTTLE POSITION SEN-
SOR.
Perform “Basic Inspection”, EC-82.

J' OK
NG
CHECK INTAKE SYSTEM. » Reconnect the parts.
Check the followings for connection.

& Air duct
® Vacuum hoses
¢ |ntake air passage between air duct to

coliector
If disconnected, reconnect the parts.
¥ OK
®
(Procedure A}
Throttle position — J7 E— " COMPONENT INSPECTION
sensar harness "t/
connector 7P~ © Josconsser = Throttle position sensor
s = \ . . .
[/ ,JL\\/// E@ % 1. Start engine and warm it up to normal operating temperature.
N T T , ah 2. Turn ignition switch “OFF".
\ 3. Disconnect throttle position sensor harness connector.
A 4. Make sure that resistance between terminals @ and @
; Air duct : n i Iy

f’t Air au % £\ @ changes when opening throttle valve manually.
/ ) K S| | Throttle valve conditions Resistance at 25°C (77°F)
e
T WS SEF621P Completely closed Approximately 0.5 kQ

Partially open 0.5-4.0kQ

Completely open Approximately 4.0 kG

If NG, replace throttle position sensor.
To adjust throttle position sensor, perform “BASIC
INSPECTION". {See page EC-82.)
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TROUBLE DIAGNOSIS FOR DTC P0125

] I Engine Coolant Temperature Sensor (ECTS)
ensor
COMPONENT DESCRIPTION
The engine coolant temperature sensor is used to detect the
- engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor
O which is sensitive to the change in temperature. The eiectrical
/ resistance of the thermistor decreases as temperature increases.
Gasket
SEF594K|
ot <Reference data>
Wr .
i e ! Voltage* Resistance
ar Acceptable o 7o (V) (k&)
g )
5 1 ~10 (14) 4.4 7.0-11.4
8 04l 20 (68) 3.5 21-29
0.2} 50 (122) 2.2 0.68 - 1.00
01 5655 49 5680 100 a0 (194) 1.0 0.236 - 0.260
(-4} (32) (68){t04) (140){176)({212}
Temperature °C (°F} seroiop|  *: These data are reference values and are measured between ECM terminal
@ (Engine coolant temperature sensor) and ECM terminal @ (Sensor’s
ground).
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

COOLAN TEMP/S

& Engine: After warming up More than 70°C (158°F)

ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Maltunction is detected when ... Ch?Ck Iterns
(Possible Cause)
Code No.
PO125 ® Voltage sent to ECM from the sensor is not practical, o Harmess or connectors
0908 even when some time has passed aiter starting the

{High resistance in the circuit}

engine. .
g‘ - - & Engine coolant temperature sensor
* Engine coolant temperaturs is insufficient for closed
® Thermostat

loop fuel contral.

EC-145

&l

WA

wnr

e
avall

R

ol

MK

313



314

TROUBLE DIAGNOSIS FOR DTC P0125

Y& MONITOR ¥ NO FAIL

COOLAN TEMP/S

ao°c

RECORD

SEFQ02P

Engine Coolant Temperature Sensor (ECTS)
(Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Be careful not to overheat engine.

NOTE:
e If both DTC P0115 (0103) and P0125 (0908) are displayed,
first perform “TROUBLE DIAGNOSIS FOR DTC P0115”.

Refer to EC-132.
e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
1) Turn ignition switch “ON”.
=2 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for 15 minutes at idle speed.
If “COOLAN TEMP/S” increases to more than 25°C
(77°F) within 15 minutes, stop engine because the test
result will be QK.

OR

5 1) Start engine and run it for 15 minutes at idle speed.
2) Select “MODE 7” with GST.
if “COOLAN TEMP/S” increases to more than 25°C
(77°F) within 15 minutes, stop engine because the test
result will be OK.
OR
@ 1) Start engine and run it for 15 minutes at idle speed.
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. :
If “COOLAN TEMP/S” increases to more than 25°C
(77°F) within 15 minutes, stop engine because the test
resuit will be OK.

EC-146



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
EC-ECTS-01
M Defectable line for DTC
—  Non-deteciable line for DTC
LA > AT models
COOLANT
CANS TEMPERATURE
WS SENSOR
(F26)
LT LJ
Y B
-
B{I JOINT
- CONNECTOR-25
AT
y L
B
\ !*
Y 8 B
I[5s] 2l [[55]
W GND-A ECM SENS TCM
(ECCS GND (TRANSMISSION
CONTROL CONTROL
MODULE) MODULE)
F101

_‘JO
hhv]

[2><]
NNNRE
Y

[—l

HABI B B EEEE @23242526272829303132333435 30 @

5j6 7|81 ]16[17]18[18]20]21f22 36)37]38] 3940 41]42]43]44| 45146147 )48 a

2—[2—I2—I212]

100|102 103 | 1043 | 105 06107 1 108
W0 | fr | 2 3] ng]naf11s

n

2425 aa[asfee]a7] [oafas]es
P vy N 3 e ) O Froi
salss[se[s7[58[7af74[ 7ol 76 0| || 67 Hs.

42| 4

(]

W7 Mg [ 1 12e| prar] 122123 ) 124

|sslsofsitee]sa] {77fval7e]

MECZ208C
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s
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

316

CHECK THERMOSTAT OPERATION.
When the engine is cold [lower than 70°C
(158°F}], grasp lower radiater hose and
confirm the engine coolant does not flow.

Y

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

v

INSPECTION END

EC-148

y
CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF". | e Harness for open or
2. Disconnect engine coolant temperature short between ECM and
SEFo7R sensor harness connector. engine coclant tempera-
3. Turn ignition switch “ON". ture sensor
4. Check voltage between terminal @ and If NG, repair harness or
ground with CONSULT or tester. connectors.
Iy ey Voitage:
TS. Approximately 5V
Iz OK
T : ,
4 CHECK GROUND CIRCUIT, NG | check the following.
1. Tuin ignition switch “OFF”. " ® Joint connector-25
(tim @ o 2. Check harness continuity between ter- ® Harness for open or
1 minal I and engine ground. short between ECM and
_SEF54T o Continuity should exist. engine coolant tempera-
I OK, check harness for short to ture sensor
'E ground and short to power. ® Harnass for open or
DISCONNECT short between TCM
Eé} OK (Transmission Control
5. Module) and engine
GID ’ coolant temperature sen-
sor
I NG, repair open circuit,
short to ground or short to
@ power in harness or con-
nectors.
= y
SEFS42P] | CHECK COMPONENT NG | Replace engine coolant
(Engine coolant temperature sensor). " temperature sensor.
Refer to “COMPONENT INSPECTION",
EC-149.
OK
4
NG

CHECK COMPONENT.
{Thermostat)

Refer to “Thermostat”, LC
section.

If NG, replace it.




TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature Sensor (ECTS)

= (Cont’'d)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure. @l
A
SEF152P| EM
20r <Reference data>
gt ’ — LE
af Temperature °C (°F) Resistance
g : Acceptable 20 (68) 2.1 -2.9kQ
g o 50 (122) 0.68 - 1.0 kQ2
I 0.8
8 04l 90 (194) 0.236 - 0.260 kQ
02F
ol 0 If NG, replace engine coolant temperature sensor.
20 0 20 40 50 80 100
{4} (32) (68)(104) (140) {176)(212) CL
Temperature °C (°F) SEFO1oP
Vi)
AT
PA
m
BR
8T
RS
BT
A
EL
By

EC-149 317
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Zirconia tubeX

SEF463R

Qutput voltage V. [v]

¢

Rich ~—— |deal ratic ——= lLean

Mixture ratio

SEF288D

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to OV in leaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.
The ECM adjusts the injection pulse duration to achieve the ideal
air-fuel ratio. The ideal air-fuel ratio occurs near the radical change
from 1V to OV.

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

MONITOR ITEM CONDITION SPECIFICATION
FR 02 SEN-B1
FR 02 SEN-B2 0-03V e 06-1.0V

FR 02 MNTR-B1
FR 02 MNTR-B2

& Engine: Affer warming up

Maintaining engine speed at 2,000 rpm
LEAN «» RICH

Changes more than 5 times
during 10 seconds.

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

TER-
WiRE DATA
MINAL
COLOR ITEM CONDITION (DC voitage)
NO.
0 - Approximately 1.0V
(periodically change)
Front heated oxygen sen- |Engine is running.| ) Do
50 W sar (Right bank) P
51 W Front heated oxygen sen- After warming up to normal operating tempera-
sor (Left bank) ture and engine speed is 2,000 rpm,
SEF05OV

EC-150



TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

OK
v

NG

ov

SEF237U

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)
(Cont’d)

ON BOARD DIAGNOSIS LOGIC

Under the condition in which the front heated oxygen sensor sig-
nal is not input, the ECM circuits will read a continuous approxi-
mately 0.3V. Therefore, for this diagnosis, the time that output
voltage is within 200 to 400 mV range is monitored, and the diag-
nosis checks that this time is not inordinately long.

Diagnostic Trouble

Malfunction is detected when ...

Check items
(Possible Cause)

Code No.
P0O130, 0503 # The voltage from the sensor is constantly approx. 0.3V, e Harpess or connectors
(Right bank) (The sensor circuit is open or shorted.)
P0150, 0303 # Front heated oxygen sensor
(Left bank)

W FA o2 sen-a1 Poizoll [
QUT OF CONDITION

W rFrozsenaz Fo1soll [
OUT OF CONDITION

MONITOR

MONITOR ======

CMPS.RPM{POS)
THRTL POS SEN
B/FUEL SCHDL

1300rpm
0.72¢
2.8ms

CMPS RPM(POS)
THATL POS SEN
BFUEL SCHDL

1300mm
a.72V
2.8ms

SEF524U

W FR o2 sEN-B1 Pot3oll [] W FroO2 SEN-G2 Po1s0l [
===—==: MONITOR MONITOR
CMPS-RPM(POS) 1862rpm CMPS.RPM(POS) 18621pm
THRATL FOS S8EN 0.90v THRTL POS SEN 0.80v
B/FUEL SCHDL 35ms B/FUEL SCHDL 35ms
SEF525U

B FR Oz SEN-B1 PoHac M D

COMPLETED

W rr o2 senez rorsoll [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF526U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn

ignition switch “OFF” and wait at least 5 seconds before con-

ducting the next test.

TESTING CONDITION:

e Never raise engine speed above 3,600 rpm (A/T), 4,000
rpm (M/T} during the “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE"'. If the engine speed limit
is exceeded, retry the procedure from step 2).

e Always drive vehicle at a temperature of more than -10°C
(14°F).

e Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

1) Start engine and warm it up to normal operating tem-
perature.
2) Stop engine and wait at least 5 seconds.
3) Turm ignition swilch “ON” and select “FR O2 SEN-B1

(-B2) P0130 (P0150)” of “FRONT O2 SENSOR” in

“DTC WORK SUPPORT” mode with CONSULT.

Touch “START”.

Start engine.

When the following conditions are met, “TESTING” will

be displayed on the CONSULT screen. Maintain the

conditions continuously until “TESTING” changes to

“COMPLETED”. (it will take approximately 10 to 60

seconds.)

CKPS-RPM (POS): 1,600 - 2,400 rpm

Vehicle speed: 70 - 100 km/h (43 - 62 MPH)

B/FUEL SCHDL: 1 - 5 ms

Selector lever: Suitable position

EC-151
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

CONNECT
3
H.s e
1‘\

-

—_—
[__Ecm _[ojconnecTos]| o 5

(RH)} 50 or 51 {LH) 25

:
G'@\'H SEFOB1V

l-:s

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)
(Cont’d)
If “TESTING” is not displayed after 5 minutes, retry
from step 2).
7} Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE", EC-155.

During this test, P1148 may be stored in ECM.

OR
OVERALL FUNCTION CHECK
Use this procedure to check the overal! function of the front heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminal 60 RH, &
LH (sensor signal) and @ (ECM ground).
3} Check the following with engine speed held at 2,000
rpm constant under no load.
e The voltage does not remain in the range of 0.2 - 0.4V.

EC-152



TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)
Front Heated Oxygen Sensors (Front HO2S)
- (P0130: Right bank) (P0150: Left bank) (Circuit)

(Cont’d)
LEFT BANK
EC-FRO2LH-01 ¢
IGNITION SWITCH IMIA,
ON or START
T = : Detectgble line for DTC
% 15A EESEK Ef_fﬁ.gs\,—m_ —: Non-getectable line for OTC EM
(J/B)
;
ILs] LG
R/B
FRONT
HEATED
OXYGEN
SENSCR
LH
T T R [ A
AB L W GL
'
A ' ! JOINT _
| | CONNEGTOR-24 il
: | GE))
' ! 1 1 .
F36 i If “_—IJ |L'—~|__l AT
B
| [
B | l
| | FA
A I i
| I
I I
R ‘ '
l !
i I
| i |—R3
I f
1 I
k
) ‘. ﬁ STF
L w B B B
) 5] I
OZHFL  O25FL | gem as
e o, ¢
MODULE) _L_ L
BT
- L5
Refer to last page (Foldout page). ["LA
= \GID)]
[ ] .
@ A S (i =
DT % mirmG? B
|
,._., X
101|102 103 ] 104] §105] 106{ 107 | g T 23 4 ] ..
5|6|7 26]27128]29]30
ef o [t [ 2| [ne]wafuis]tie O 3
nr[ng|no|ize] [121]122]123] 124 B 3&1 |

- MEC214C
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)

(Cont'd)
RIGHT BANK
IGNITION SWITCH
ON or START
1 - Detectable line for DTC
! FUSE |Refert _ _
15A |BLOCK EEleDrO\OIVEH_ — : Non-detectable line for DTC
(B}
] E106
IGs]]
R/B
FRONT
HEATED
OXYGEN
SENSCR

£
&
£

R/B LY
(] )
4 ! ; JOINT
] CONNECTOR-24
-
B ! I 1 i
F36 1 1 |_I—-_~|] LITIJ
E13 I 1
| |
| ]
+ 1 t
1 |
| |
B $ \
| |
| |
I |
I {
| 1
| |
I’;_ _. ﬁ
Ly w B B B
sl [Feol | I
O2HFR  O25FR ECM ®
ECGCS
CerTRoL L
MODULE]) = —
F19
Refer {o last page (Foldout page}.
- /AT2]3Ta = €®
D) (Fas) F106
oy \&lel7 aj% K1 HE 1|1|Q

1011102 103 | 104| | 105] 108107 | 108
0o jnefn2] | w3 nd|ns| e
N7 ng[ng|1a0| |121] 1221123124

MECZ10C
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Engine ground
[
52 k

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)

/ Elnta/ke marmi'fold (CO nt’d)

collector
DIAGNOSTIC PROCEDURE

INSPECTION START &
¥ WA
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SEFs3op| |  sorews. I
Right bank ((El‘:)_} \ \/ “_@
% Front heated oxygen Lz -
sensor AH harness connector ¥ r
/ CHECK INPUT SIGNAL CIRCUIT. NG_ Repair open circuit, short
1. Turn ignition switch “OFF". "] to ground or short to power
2. Disconnect corresponding front heated in harness or connectors,
oxygen sensor harness connecter and
ECM harness connector. FE

D¢

Intaks manifold ecilector~. | | 3. Check harness continuity between ECM

< )\ and sensor terminals.
SIS oL
rd SEFOB2V Terminals

P code Bank
Left bank (-B2) - ECM Sensor . MT
AL / o\ PO130 50 2 RH
oil filler cap "
Jo— PO150 51 2 LH
AT

Continuity should exist.
4. Check harness continuity between ECM
and sensor or ground, BA

connector e g Terminals .
©
P code Sensor or | Bank
[
\ O_\ e e ECM ground RA
4 SEFOB3V
P0O130 50 2 ar ground RH

E’gﬁi_‘j ey PO150 51 Zorground | LH BE
is. 4€

Continuity should not exist.

1 —
ECM__ IOiCONNECTOR 12 If OK, check hamess for short to ST
(RH} 5051 (LH) ground and short to power.
™ x s
A 4
= 1 CHECK COMPONENT NG | Replace corresponding
(\ @ - {Front heated oxygen sensor). "1 front heated oxygen sen- BT
w . Refer to “COMPONENT INSPECTION” sor.
SEF0E4V on next page.
(L
5 (A
L 2
Perform “TROUBLE DIAGNOSIS FOR EL
INTERMITTENT INCIDENT”, EC-104. :
DY

\d
INSPECTION END

EC-155 323
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)

m CONNECT a
A€
12 \

ECM |0] CONNECTOR]f  9°

(RH}8Gor51 (LH)y 25

uLL

§11 A,

SEFO61V

% MONITOR ¥ NO FAlL [ ] (Cont'd)
CKPS'RPM (POS)  2137rpm _ _ _
MAS AIR/FL SE 1.96v COMPONENT INSPECTION
EEZ?SNELE;P’S 033‘;'\;3 Front heated oxygen sensor
FR 02 MNTR-B1 LEAN 1) Sé?;tt lf}rr:agine and warm it up to normal operating tem-
INJPULSE 2.6msec 2) Select “MANU TRIG” and “HI SPEED” in “DATA
M MONITOR" mode with CONSULT, and select “FR 02
RECORD SEN-B1 (-B2)” and “FR O2 MNTR-B1 (-B2)".
SEFg14P 3) Hold engine speed at 2,000 rpm under no load during
the following steps.
4) Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR 02 MNTR-B1 (-B2)” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH” 5 times in
10 seconds.
5 times {cycles) are counted as shown below:
cycle 11121314151
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR-B1 (-B2)”, “RICH”
L =“FR O2 MNTR-B1 (-B2)”, “LEAN”
e “FR 02 SEN-B1 (-B2)” voltage goes above 0.6V at
least once.
e “FR 02 SEN-B1 (-B2)” voltage goes beiow 0.35V at
least once.
e “FR Q2 SEN-B1 (-B2)” voltage never exceeds 1.0V.
oM
NI FR 02 Gl
17:51 2 SEN =2
(POS) -B1
{rpm} v o Maximum
09"13 2050  0.19 e N A ~ _
" ' N - L] ;o *M It
e o 018 = I S should bo ;ngg?ev
0907 2037 0.8 2 °7 PR I at least one fime.
09"05 2 . . L L) [ 1 ' r L
09'03 2823 3.1_3 o ‘ R » Minimum voltage
08"01 2012 0.43 g ' ‘J '\,;" 1 V P sh?uld be below 0,35V
n . - t t one time.
L GRAPH u_t:_ . Minimurm al least ong lime. srorep
OR
Start engine and warm it up to normal operating tem-

perature.

2) Set voltmeter probes between ECM terminal €@ RH, &)
LH (sensor signal) and @ (ECM ground).

3) Check the following with engine speed held at 2,000
rpm constant under no load.

e Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode Il (FRONT
HEATED OXYGEN SENSOR MONITOR).

e The maximum voltage is over 0.6V at least one time.

e The minimum voltage is below 0.35V at least one time.

e The voltage never exceeds 1.0V,

EC-156



TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0O151 (-B2)

Front Heated Oxygen Sensor {Lean shift
monitoring) (Front HO2S) (P0131: Right bank),
(PO151: Left bank)

COMPONENT DESCRIPTION @l

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- V)4
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. [T
The ECM adjusts the injection pulse duration to achieve the ideal

Louver
Holder

Heater pad ]

Zirconia tube

SEF463R

h air-fuel ratio. The ideal air-fuel ratio occurs near the radical change
_ from 1V to OV. G
=
= 1
=
Q
=2
=
g
=
g e
= ns
<
oL i
Rich —=—-— |deal ratip —= Lean
Mixture ratio @L
SEF288D
CONSULT REFERENCE VALUE IN DATA MONITOR MODE T
Specification data are reference values. )
MONITOR ITEM CONDITION SPECIFICATION Aﬁ
AT
FR 02 SEN-B1
FR 02 SEN-B2 0-03V>06-1.0V
® Engine: After warming up Maintaining engine speed at 2,000 rpm P\
FR 02 MNTR-81 CAN e RICH
FR 02 MNTR-B2 Ch:?mges more than 5 times
during 10 seccnds.
RA

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

TER-
WIRE DATA

MINAL _

No, | COLOR ITEM CONDITION (DC voltage) S

0 - Approximately 1.CV
(periodically change) RE

Front heated oxygen sen- |Engine is running.|

50 |W sor (Right bank) YUYy T
51 W Front heated oxygen sen- After warming up tc normal operating tempera- IR Wm
sor (Left bank) ture and engine speed is 2,000 rpm. R

e SRR I )

1s oo
SEF059V
i
DX

EC-157 325
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TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

Front Heated Oxygen Sensor (Lean shift

monitoring) {(Front HO2S) (P0131: Right bank),
(P0151: Left bank) (Cont’d)
v NG ON BOARD DIAGNOSIS LOGIC
To judge the malfunction, the output from the front heated oxygen
---------- sensor is monitored to determine whether the “rich” output is suf-
ficiently high and whether the “lean” output is sufficiently low. When
both the oulputs are shifting to the lean side, the malfunction will
S W S W be detected.
SEF257V|
Diagnostic Trouble L Check ltems
Code No. Malfuncticn is detected when ... (Possible Cause)
POT131 ® The maximum voltage from the sensor is not reached to the | @ Front heated oxygen sensor
0411 specified voltage. # Front healed oxygen sensor heater
(Right bank} ® Fuel pressure
PO151 ® Injectors
0415 e Intake air leaks

{Left bank)

EFRO28E8E1 PO121H [ Wrro2sEnB2 POt I [
CUT OF CONDITICN OUT OF CONDITION
s=====i MONITOR ====== MONITOR ==z===
CMPS-RPM[POS) 1300rpm CMPS-APM(POS) 1300rpm
THRTL POS 3EN 0.72v THRTL POS SEN .72V
BFUEL SGHDL 2.9mg B/FUEL SCHDL 2.9ms
SEF527U

M FR 02 SEN-B1 PO121H [:] Mer o2 sensz roisil [
TESTING TESTING|
—==z== MONITOR = MONITOR ======
CMPS.RAPM(POS) 1882rpm CMPS-RPIM{POS) 1362rpm
THRTL POS SEN 0.8V THHIL POS SEN 0.90v
B/FUEL SCHOL 3.5ms B/FUEL SCHOL 3.5ms
SEF528U

WFRO2sEN-81 Po13t I ]

COMPLETED

W FRO2SEN-B2 FO15108 [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF529U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has just been completed, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

TESTING CONDITION:

e Always perform at a temperature of more than -10°C
(14°F).

e Before performing following procedure, confirm that bat-
tery voltage is more than 11V at idle.

e Never raise engine speed above 3,600 rpm (A/T), 4,000
rpm (M/T) during the “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE”. If the engine speed limit
is exceeded, retry the procedure from step 2).

1) Start engine and warm it up to normal operating tem-
perature.

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and seiect “FR 02 SEN-B1
(-B2) P0131 (P0151)” of “FRONT 02 SENSOR” in
“DTC WORK SUPPORT” mode with CONSULT.

4) Touch “START".

5) Start engine.

6) When the following conditions are met, “TESTING" will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED”. (It will take approximately 50 sec-
onds.)

CKPS-RPM (POS): 1,650 - 2,400 rpm (A/T models)
2,000 - 2,600 rpm (M/T models)

EC-158



TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

H.S.

ECM O] CONNECTCOR

(RH} 5C or 51 (LH)

25

i

D O

SEF061V

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Right bank),
(P0O151: Left bank) (Cont’d)

Vehicle speed: 78 - 100 km/h (48 - 62 MPH)
B/FUEL SCHDL: 2.4 - 4.5 ms

Selector lever: Suitabie position @Gl
If “TESTING” is not displayed after 5 minutes, retry
from step 2). WA
A

7) Make sure that “OK” is displayed after touching “SELF- -
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-

NOSTIC PROCEDURE", EC-160. EM
OR
OVERALL FUNCTION CHECK LG

oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
.'I:'-;. 1) Start engine and warm it up to normal operating tem-
E perature. ﬁ
2) Set voltmeter probes between ECM terminal & LH, &) [FIE
RH (sensor signal) and @& (ECM ground).
3) Check the following with engine speed held at 2,000
rom constant under no load. CL
e The maximum voltage is over 0.6V at least one time.
e The minimum voltage is below 0.1V at least one time. MT

Use this procedure to check the overall function of the front heated
-

FA

BR

[FIA

2l
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TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

macTveTesTE [

SELF-LEARN B1:100%

CONTROL B2 : 100%
zzzzzz===- MONITOR =zz====c-=:

CMPS+RPM (POS) Orpm

COOLAN TEMP/S 93°C

FR 02 SEN-B1 0.0V

FR 02 SEN-B2 .90V

AF ALPHA-B1 100% -

AF ALPHA-B2 [ 100%

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Right bank),
(P0151: Left bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

[ CLEAR

il

SEF324R

Loosen and retighten front heated oxygen
5Ensor.
Tightenin%torque:

40 - 50 N'm

(4.1 - 5.1 kg-m, 30 - 37 fi-lb)

Y sensor harness
connactor

SEFB849T)|

y

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal
operating temperature.
2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST” mode
with CONSULT.
. Clear the self-learning control
coefficient by touching “CLEAR™.
. Run engine for at least 10 min-
utes at idle speed.
Are the 1st trip DTCs P0O171,
P0174 detected? Is it difficult
to start engFi{ne?
O

Yes

. Turn ignition switch “OFF”.

3. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3 sec-
onds at idle speed.

. Stop engine and reconnect mass
air flow sensor harness connec-
tor,

. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mcde 1.

6. Erase the diagnostic test mode ||
(Seli-diagnostic results) memary.
Make sure diagnostic trouble
code No. 050% is displayed in
Diagnostic Test Mode II.

. Run engine for at least 10 min-
utes at idle speed.

Are the 1st trip DTCs 0115,
0210 detected? Is it difficult to
start engine?

*No

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO171,
PQ174”, EC-219.

CHECK COMPONENT

(Front heated oxygen sensor heaters).
Refer to “COMPONENT INSPECTION” on
next page.

NG

v OK

Y

Replace corresponding front
heated oxygen sensor.

CHECK COMPONENT
(Front heated oxygen sensors).
Refer to “COMPONENT INSPECTION” on

next page.

NG

r

¥ OK

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-104.
Refer to “TROUBLE DIAGNOSIS FOR DTC
P0O130 (-B1), PO150 (-B2)” for circLit,

EC-150.
Y

INSPECTION END

" EC-160

Replace corresponding front
heated oxygen sensor.




TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

Front Heated Oxygen Sensor (Lean shift

monitoring) (Front HO2S) (P0131: Right bank),
(P0151: Left bank) (Cont’d)

COMPONENT INSPECTION

Front heated oxygen sensor heater @i

Check resistance between terminals @ and @ .
Resistance; 2.3 - 4.3Q2 at 25°C (77°F)

O'SCONNECT

€

A Check continuity between terminals & and @, @ and @ . A
Cﬁa Continuity should not exist.

If NG, replace the front heated oxygen sensor. ]

sersseq] CAUTION: M

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. LG

G
ClL.
= Front heated oxygen sensor i
* MONITOR ¢ NOFAIL = 1) Start engine and warm it up to normal operating tem-
CMPSsRPM (POS) 2137rpm erature
MAS AIR/FL SE 1.96V P v p ook AT
COOLAN TEMP,[S 8400 2) Select MANU TRIG and HI SPEED In DATA
FR 02 SEN-B1 0.37V MONITOR” mode with CONSULT, and select “FR 02
FR 02 MNTR-81 LEAN SEN-B1 (-B2)” and “FR 02 MNTR-B1 (-B2)". EA
L“fé it’éﬁigl ?bir;fec 3} Hoid engine speed at 2,000 rpm under no load during
O2SEN HTR-BI ON the following steps.
m 4) Touch “RECORD” on CONSULT screen. A
B RECORD 5) Check the following.
SEF700T ¢ “FR 02 MNTR-B1 {-B2)” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH” 5 times in BR
10 seconds.
5 times (cycles) are counted as shown below: ST
cycle| 1] 2]3]4]5]
FR O2 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R as
R = “FR 02 MNTR-B1 (-B2)”, "RICH”
L = “FR 02 MNTR-B1 (-B2}”, “LEAN" BT
e “FR O2 SEN-B1 (-B2)” voltage goes above 0.6V at
least once.
e ‘FR O2 SEN-B1 (-B2)” voltage goes below 0.35V at a5
least once. ”
e The voltage never exceeds 1.0V.
=
DX
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TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Right bank),
(P0151: Left bank) (Cont’d)

38 o-
17:51 oy g8
(POS) -B1
09'13 (rzpor;zn 09 N A A A
h - S A A + Maximum vol
AL I B I SV should be over GV
0907 2037 018 ﬂzgg © - e s at least cne time.
0905 2037 018 & ‘o vt .
0008 2000 02 Y VIRV T " ahould be below 0,35V
= 2012 2.43 s d E ~ "MinimL‘am - at least one time.
GRAPH [ o SEF616P
OR
Tl a @ 1) Start engine and warm it up to normal operating tem-
Hs. agrttrd perature.
— 1;_\ }5 2) Set voltmeter probes between ECM terminal 6¢ RH, &
ECM__|O[CONNECTOR]| ¢ %6 LH (sensor signal) and @ (ECM ground).
(RH)500r51(LH) 25 3) Check the following with engine speed held at 2,000
rpm constant under no load.
f e Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode Il {FRONT
® & HEATED OXYGEN SENSOR MONITOR).
é‘} 0; I Cfé\_H ® The maximum voltage is over 0.6V at least one time.
SEF0E1Y e The minimum voltage is below 0.35V at least one time.

& The voltage never exceeds 1.0V.

EC-162



TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Right bank),
(P0152: Left bank)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to 0V in [eaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.
The ECM adjusts the injection pulse duration to achieve the ideal
air-fuel ratio. The ideal air-fuel ratio occurs near the radical change
from 1V to OV.

A
N

Louver
Heater pad Holder /
4
1L \Il\ 5
' o5

Zirconia lube\

SEF463R

.
=
Jos]
g
2
g —
3 FE
o '
Rich -=— Jdeal ratic ——= Lean ]
Mixture ratio @IL
SEF2B8D
CONSULT REFERENCE VALUE IN DATA MONITOR MODE Wi
. . |
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION A_
AN
ES 322 gg::::g; 0-0.3V e 0.6-1.0V
e Engine: After warming up Maintaining engine speed at 2,000 rpm =75
FR 02 MNTR-B1 LEAN « RICH .
FR 02 MNTR-B2 Chgnges mare than 5 times
during 10 seconds.
A
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and @ (ECCS ground). 33
TER-
WIRE DATA
MINAL -
No. | COLOR ITEM CONDITION (DC voltage) S
0 - Approximately 1.0V
(periodically change) RS
Front heated oxygen sen- [Engine s running. O B
50 W sor {Right bank} V| o Ef
51 W Front heated oxygen sen- After warming up to normal operating tempera- | 0-5/{{1; )
sor (Left bank) ture and engine speed is 2,000 rpm. or
oA
¥
SEF059V
FlL
DX
EC-163 331
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TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

SEF299Y

Front Heated Oxygen Sensor (Rich shift |
monitoring) (Front HO2S) {(P0132: Right bank),
(P0152: Left bank) (Cont'd)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction, the output from the front heated oxygen
sensor is monitored to determine whether the “rich” output is suf-
ficiently high. The “lean” output is sufficiently low. When both the
outputs are shifting to the rich side, the malfunction will be
detected.

Diagnostic Troubile

Malfunction is detected when ...

Check ltems
(Possible Cause)

Code No.
PO132 ® The maximum and minimum vcltages from the sensor are not | ® Front heated oxygen sensor
0410 around the specified voltages. e Front heated oxygen sensor heater
(Right bank} ® Fuel pressure
PO152 ® Injectors
0414
{Left bank)

W ROz sEN-B1Po1328 [
OUT OF CONDITIGN

W Fr oz senaz rotszll )
OUT OF CONDITION

——————— MONITOR

—====g MONITOR ======

CMPS.-APM(POS)
I'HATL POS SEN
BAFUEL SCHOL

1200rpm
.72y
2.8ms

THRTL POS SEN
B/FUEL SCHOL

CMPS-APM(POS) 1300ipm
072v

29ms

SEF530U

W FR 02 8en-81 Potazll ]
TESTING]

W FR 02 SEN-B2 Po1520 []

------- MONITOR ==

= MONITOR ======

CMPS.APM{POS) 1882rpm
THRTL POS SEN 0.90v
B/FUEL SCHDL 3.5ms

CMPS RPM{POS]
THATL POS SEN
BFUEL SCHDL

SEFS31U

W FR 02 sEN-B1 Po132l [

COMPLETED

WFR 02 SEN-82 Po1s2ll [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF532U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
¥ “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has just been completed, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

TESTING CONDITION:

e Always perform at a temperature of more than -10°C
(14°F).

¢ Before performing following procedure, confirm that bat-
tery voltage is more than 11V at idle.

e Never raise engine speed above 3,600 rpm (A/T), 4,000
rpm (M/T) during the “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE". If the engine speed limit
is exceeded, retry the procedure from step 2).

1) Start engine and warm it up to normal operating tem-
perature.

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “FR 02 SEN-B1
(-B2) P0132 (P0152)” of “FRONT O2 SENSOR” in
“DTC WORK SUPPORT” mode with CONSULT.

4) Touch “START”.

5} Starl engine.

6) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED”. (It will take approximately 50 sec-
onds.)

CKPS-RPM (POS): 1,650 - 2,400 rpm (A/T models)
2,000 - 2,600 rpm (M/T models)

Vehicle speed: 78 - 100 km/h (48 - 62 MPH)

B/FUEL SCHDL: 2.4 - 45 ms

EC-164



TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Front Heated Oxygen Sensor (Rich Shift
monitoring) (Front HO2S) (P0132: Right bank),
(P0152: Left bank) (Cont’d)

Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

7) Make sure that “OK" is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE", EC-166. WA

=
OR
Td 3 OVERALL FUNCTION CHECK LC
HS. 12\:[ . Use this procedure to check the overall function of the front heated
M e & g:ygggﬁrs;gzor circuit. During this check, a 1st trip DTC might not
(RH) S0or8T{LH) 25 @ 1} Start engine and warm it up to normal operating tem-
perature. '
@l@) 2) Set voltmeter probes between ECM terminal 83 RH, &) FE
> o LH {sensor signal) and @& (engine ground).
\ 3) Check the following with engine speed held at 2,000
@il GfCBXH SEFOBTV rpm constant under no load. GL
e The maximum voltage is over 0.8V at least one time.

® The minimum voltage is below 0.35V at least one time. T

RS
B
A

EL

EC-165 333



_ TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 {-B2)

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Right bank),
(P0152: Left bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

4

WacTveTesTl [
SELF-LEARN B1:100%
CONTROL B2 :100%

==zzzzzz===z MONITOR =zz=zzzzz:
CMPSsRPi (POS) Qrpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 .00V
FR 02 SEN-B2 0.890V
A/F ALPHA-BA1 100%
A/F ALPHA-B2 m 100%
| CLEAR
SEF324R
.

Loosen and retighten front heated oxygen
sensor.
Tightening torque:

40 - 50 N'm

(4.1 - 5.1 kg-m, 30 - 37 ft-Ib)

Mass air flow

y

jsensor harness

=

SEFB49T,

334

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal
operating temperature.

2. Select “SELF-LEARNING
CONT" in “"ACTIVE TEST”
mode with CONSULT.

3. Clear the self-'earning control
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-
utes at idle speed.

Are the 1st trip DTCs PO 72,
P0175 detected? Is it difficult
to start engine?

OR

Yes
B

. Turn ignition switch “OFF”.

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Siop engine and reccnnect
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode 1],

6. Erase the diagnostic test mode
Il (Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
1.

7. Run engine for at least 10 min-

utes at idle speed.

Are the 1st trip DTCs 0114,

0209 detected? Is it difficult to

start engine?

&

lNo

®

EC-166

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO172,
PO175”, EC-225.




TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Right bank),
(P0152: Left bank) (Cont’d)

@

l &l
CHECK COMPONENT NG | Replace corresponding
{Front heated oxygen sensor heaters). "1 front heated oxygen sensor. M
Refer to “COMPONENT INSPECTION” Ml
below.

l OK LM
CHECK COMPONENT NG | Repair or replace harness
(Front heated oxygen sensors). | andfor connectors or LG
1. Turn ignition switch “"OFF”. replace corresponding
2. Digsconnect sensor harness connector heated oxygen sensor.

and check for water.
Water should not exist.
If CK, go to step 3.
3. Check front heated oxygen sensor-B1

==
gl
ms

(-B2).
Refer toc “COMPONENT INSPECTION™ -
below. @ﬂ:.
OK
y M

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

Refer to “TROUBLE DIAGNOSIS FOR Al
DTC P0130 (-Bt1), PO150 {-B2)" for circuit,
EC-150.
FA
y
INSPECTION END RA
COMPONENT INSPECTION BR
& Front heated oxygen sensor heater
% Check resistance between terminals @ and ). 8

Resistance; 2.3 - 4.3Q at 25°C (77°F)
Check continuity between terminals @ and @), @ and @ .

2y Continuity should not exist. .
If NG, replace the front heated oxygen sensor. BS
CAUTION:
f Discard any heated oxir,gen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface & I
SEF5860 such as a concrete floor; use a new one.
Front heated oxygen sensor A
% MONITOR % noFalL [] 1) Start engine and warm it up to normal operating tem-
CMPS'RPM (POS)  2137rpm perature. EL
oL o o oy 2) Select “MANU TRIG” and “HI SPEED” in “DATA
FR 02 SEN-B1 037V MONITOR"” mode with CONSULT, and select “FR O2
FR 02 MNTR-Bt LEAN SEN-B1 (-B2)” and “FR 02 MNTR-B1 (-B2)". ()4
}\N/g zfl';ﬁi'_g} fg;sec 3) Hold engine speed at 2,000 rpm under no load during
O2SEN HTR-B1 ON ° the fO”OWing StepS.
m 4) Touch “RECORD” on GONSULT screen.
RECORD
SEF700T]

EC-167 335
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TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Right bank),
(P0152: Left bank) (Cont’d)

5) Check the following.
e “FR Q02 MNTR-B1 (-B2)” in “DATA MONITOR” mode
changes from “RICH" to “LEAN" to “RICH” 5 times in
10 seconds.
5 times {cycles} are counted as shown below:
cycle| 1|23 |4]5]
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R
R = "“FR O2 MNTR-B1 (-B2)”, “RICH”
- L ="FR 02 MNTR-B1 (-B2)”, “LEAN"
e “FR 02 SEN-B1 (-B2)" voltage goes above 0.6V at
least once.
e “FR O2 SEN-B1 {-B2)” voltage goes below 0.35V at
least once.
® The voltage never exceeds 1.0V,
T GEI FR 2881
175 REM SEn 35~
(POS) -Bi
(rpm) V Maximum
D913 2050  0.19 R D ,-".| s |
gt s 048 S0 B B R Shovid bo over 0 6V
0607 2037 0:18 ;p; - ' A . v atleast one time.
0905 2037 018 M ' L T T :
09"'03 2060 0.23 of . oo ) ' v » Minimum voltage
0901 2012 043 S_ O Y T should be below 0.35V
GRAPH ],_,_?: . Miniram at least one time. sereren
OR
thd e s @ 1) Start engine and warm it up to normal operating tem-
H.s. agttind perature.
1-'\ ):5 2) Set voltmeter probes between ECM terminal 6 RH, &)
ECM IOICONNECTORH o % LH {sensor signal) and @ (ECM ground).
(RHy80or51 (LHy 25 3) Check the following with engine speed held at 2,000
rpm constant under no load.
e Malfunction indicator lamp goes on more than 5 times
. within 10 seconds in Diagnostic Test Mode Il (FRONT
@ @ HEATED OXYGEN SENSOR MONITOR).
_ _@\_H ¢ The maximum voitage is over 0.6V at least one time.
SEF0E1Y] ¢ The minimum voltage is below 0.35V at least one time.
¢ The voltage never exceeds 1.0V.
EC-168



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank]},
(P0153: Left bank)

COMPONENT DESCRIPTION al

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- [y
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to 0V in leaner condi-
serasarl  tions. The front heated oxygen sensor signai is sent to the ECM. [E
The ECM adjusts the injection pulse duration to achieve the ideal
air-fuel ratio. The ideal air-fuel ratio occurs near the radical change

Louwver
Holder

Heaier pad

T T

Zirconia fube

_ from 1V to OV. LG
Ed
= 1
-
[+4]
g
2
g FE
o
0 h
Rich =— Ideal ratioc — Lean ‘
Mixture ratio @IE
SEF2880
CONSULT REFERENCE VALUE IN DATA MONITOR MODE T
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION AT
il
FR Q2 SEN-B1
FR O2 SEN-B2 0-03Ve06-1.0V
o Engine: After warming up Maintaining engine speed at 2,000 rpm || FaN < RICH IFA
FR 02 MNTR-Bt ’ Changes more than 5 times
FR G2 MNTR-B2 during 10 seconds.
R,
ECM TERMINALS AND REFERENCE VALUE 93
Specification data are reference values, and are measured between each terminal and @ (ECCS ground).
TER-
WIRE DATA 8T
MILI\(!)AL COLOR ITEM CONDITION (DC voltage)
0 - Approximately 1.0V B
{periodically change}
Front heated oxygen sen- [Engine is running.l W) - BT
50 W sor {Right bank) T A S
51 W Front heated oxygen sen- After warming up to normal operating tempera- T
sor (Left bank) ture and engins speed is 2,000 rpm. L e S A
e
SEFDS9V ;T}!L
LA

(X
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

OK
1V

NG

ov

SEFO10V]

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction of front heated oxygen sensor, this diag-
nosis measures front heated oxygen sensor cycling time. The time
is compensated by engine operating (speed and load), fuel feed-
back control constant, and front heated oxygen sensor temperature
index. Judgment is based on whether the compensated time (front
heated oxygen sensor cycling time index) is inordinately long or
not.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

P0133
0409
{Right bank)

P0153
0413
{Left bank)

e The cycle of the voltage signal from the sensor is more than

the specified time.

® Harness or connectors
(The sensor circuit is open or shorted.)
« Front heated oxygen sensor
& Front heated oxygen sensor heater
e Fuel pressure
@ Injectors
@ |ntake air leaks
® Exhaust gas leaks
s PCV
e Mass air flow sensor

W FR 02 SEN-B1 Po132 D
CUT OF CONDITION

------- MONITOR

wmmmm MONITOR ====x=

Brroz2sene2roissll [
QUT OF GONDITION

CMPS-RPMPOS)
THATL POS SEN
BYFUEL $CHOL

1300rpm
072v
2.8ms

CMPS.APM{POS)
THRTL POS SEN
B/FUEL SCHDL

1300rpm
o.72v
2.9ms

SEF533U

W Fr o2 sen-B1 Po13all [
TESTING]

W FR 02 SEN-B2 Po15all [

MONITOR

MONITOR ======

CMPS.RPM(POS)
THATL POS SEN
BfFUEL SCHDOL

1862rpm
Q.80
3.5ms

CMPS-RPMFOS)
THRTL POS SEN
B/FUEL SCHOL

1862rpm
0.890V
3.59ms

SEF534L

W FR 02 SEN-B1 Po1as il D

COMPLETED

@R oz sen-Bz Pot1ssll [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF535U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
F “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE"” has just been completed, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

TESTING CONDITION:

e Always perform at a temperature of more than -10°C
(14°F).

e Before performing following procedure, confirm that bat-
tery voltage is more than 11V at idle.

e Never raise engine speed above 3,600 rpm (A/T), 4,000
rpm (M/T) during the “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE”. If the engine speed limit
is exceeded, retry the procedure from step 2).

1)} Start engine and warm it up to normal operating tem-
perature.
2) Stop engine and wait at least 5 seconds.
3) Turn ignition switch “ON” and setect “FR O2 SEN-B1
(-B2) P0133 (P0153)” of “FRONT O2 SENSOR” in
“DTC WORK SUPPORT” mode with CONSULT.
4) Touch “START".

Start engine and let it idle for at least 3.5 minutes.

When the following conditions are met, “TESTING” will

be displayed on the CONSULT screen. Maintain the

conditions continuously until “TESTING” changes to

“COMPLETED?”. (It will take approximately 40 to 50

seconds.)

Engine seed: 1,650 - 2,400 rpm (A/T models), 2,000

- 2,600 rpm (M/T models)

Vehicle speed: 78 - 100 km/h (48 - 62 MPH)

22
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 {-B2)

HS.

A €

ECM O] CONNECTOR

(RHY50 er51 (LH) 25

D &

SEF081V|

Front Heated Oxygen Sensor (Response
monitoring) {(Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

B/FUEL SCHDL: 2.4 - 4.5 ms
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry
from step 2).
7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. if “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-174.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the front heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
@ 1} Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminal & RH, &
LH (sensor signal) and @ (ECM ground).
3) Check the following with engine speed held at 2,000
rpm constant under no load.
e Malfunction indicator lamp goes on more than 5 times

within 10 seconds in Diagnostic Test Mode |l (FRONT

HEATED OXYGEN SENSOR MONITOR,).

EC-171

X

339



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)
Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank]),
(P0153: Left bank) (Cont’'d)

LEFT BANK
IGNITION SWITCH
ON or START
i BN - Dotoctable line for DTC
15n | EUSE |Beferie n e ; NoMI-glstectEbIE line for DTC
(¥B)
,
NIRRT
R/B
FRONT
HEATED
OXYGEN
SENSOR
(H
T [ S T A
R/B L W
B
} ' ' JOINT
i | CONNECTOR-24
NN
I
BB ! ' ] 1
f L 1L
] | B
He| 1]
R/B | |
| |
4 | |
| [
I |
! | 4 ¥
I |
1 |
| I
| |
| |
! I
P“‘ '. h
5 w B B 8
121 [51] I
OZHFL  OZ5FL | gem
(Eccs o
CONTROL
MODULE) J:_ L
(GID) Fe F1g
Refer to last page (Foldout page}.
Ei05
@ EP® i@
(E=8) : (Fag) Fit8
SIEIED GY \&|8]718/ &R £ N EAEREN e

0112 |10 104 |10 106107 | 108 1]2]a

we|nefm |ve| [wa[wefs]e| Lol6l71819] [10]

5 B B S R ] A
- [15]16]17]12]

=

MEC214C
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)
‘Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

RIGHT BANK
EC-FRO2RH-01
V2N
IGNITION SWITCH
ON or START
I s : Detectable line for DTG
154 EESEK EEIIEDSSVEH- — Non-detectable line for DTC EM
(7B}
.
Ls]) "
/B
FRONT
HEATED
OXYGEN
SENSOR -
F EE
L3 o eed
RiB LY W clL
o P
t I
JOINT ‘
' : : CONNECTOR-24 B
| I
R/G [ I 1 | B
£ 1 ; ] I AT
i t r
E13 I I
R/B , |
o B oA
‘ | I
[ [
| [
| | 4 ¥ A
| [
| |
! i
I I B3
I I
| I
P iy
-1-® [ | Sl
Ly w B B B
fosll[TEo] | l D
O2HFR O25FR E%gs . RS
o] 1 1
B
L
Refer to last page (Foldout page). A
— AT Eice)
RN ELAGET)
= Qa?y% |1|11|11|1| oL

101|102 | 163 ] 104] F105] 106107 | 108
e re] pus| g us e
frpng e o) piat] 221232
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
Engine ground ; monitoring) (Front HO2S) (P0133: Right bank),
o / // / Klntake manifold (PO153: Left bank) (Cont’d)

collector
/ DIAGNOSTIC PROCEDURE

INSPECTION START

'

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

SCrews.
'
NG .
CHECK EXHAUST AIR LEAK. .| Repair or replace.
Start engine and run it at idle. Listen for an g
exhaust air leak before three way catalyst.
¥ OK
CHECK FOR INTAKE AIR LEAK. NG Repair or replace.
Start engine and run it at idle. Listen for an g
intake air leak between the mass air flow
sensor and the intake manifold.
OK
B v y
es
SEF099P| | CLEAR THE SELF-LEARNING DATA » G0 t0 “TROUBLE DIAG-
1. Start engine and warm it up to normal NOSIS FOR DTC PO171,
[=] operating temperature. P0O174 or ;g172, PO175",
= 2. Select “SELF-LEARNING EC-219, 225.
WacmveTesT B[] CONT” in “ACTIVE TEST"
SELF-LEARN B1:100% mode with CONSULT.
_CONTROL B2:100% 3. Clear the self-learning control
“““““““ MONITOR ======z2== coefficient by touching
CMPS*RPM (POS) Orprn “CLEAR". .
COOLAN TEMP/S 93°C 4, Run engcllll'le for aéleast 10 min-
FR 02 SEN- ] utes at idle speed.
FR 02 SEN-E; 8383 Are the 1st trip DTCs P0O171,
AF ALPHA-B1 1'00';/ PO174 0l’9F'|0172, PO175
o detected? Is it difficult 1o start
A/F ALPHA-B2 Elﬂ 100% engine?
R
| CLEAR ISEF324H 2. Tumn ignition switch “OFF”.
3. Disconnect mass air flow sensor

harness connecltor, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness

Air cleaner [ connector.
\ Mass air flow 5. Make sure diagnostic trouble

~sensor harness code No. 0102 is displayed in
= ' Diagnostic Test Mode I1.

AN 6. Erase the diagnostic test mode
/ &y I Il {Self-diagnostic resuits)
memory. Make sure diagnostic
i trouble code No. 0505 is dis-
i/ / )z 1 ﬁlayed in Diagnostic Test Mode
7 '

SEF649T) 7. Run engine for at least 10 min-
utes at idle speed.

Are the 1st trip DTCs 0115,
0210 or 0114, 0209 detected?
Is it difficult to start engine?

¥ No
®

342 EC-174



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Right bank (-B1)

,

2

il A \/fj
% Front heated oxygen \
sensor RH harnis connector

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),

(P0153: Left bank) (Cont’d)
®

l

CHECK INPUT SIGNAL CIRCUIT. NG

1. Turn ignition switch “OFF".

2. Disconnect corresponding front heated
oxygen sensor harness connector and
ECM harness connector.

3. Check harness continuity between ECM
and sensor terminals.

Left bank (-B2) -

AT
KWG@
&

—
Front heated oxygen
sensor LH harness

N connector
N =
— 4 /o

/
SEF063V

|L ECM iaicomNECTonll
{(RHY50 51 (LH}

[Q]

al

il

tE DISCONNECT

T8.

112[3)

Terminals
P code Bank
ECM Sensor
P0133 50 2 RH
P0O153 51 2 LH

Continuity should exist.
4. Check harness continuity between ECM
and sensar or ground.

Terminals
P code Bank
ECM Sensor or
ground
P0O133 o0 2 or groung RH
P0153 51 2 or ground LH

Continuity should not exist.
If OK, check harness for short to
ground and short to power.

iOK

Repair open circuit, short

"1 to ground or short to power

in harness or connectors.

SEF064VY

CHECK COMPONENT NG [ Replace corresponding
{Front heated oxygen sensor heaters). | front heated oxygen senscr.
Refer to “COMPONENT INSPECTION” on
next page.

¢ OK
CHECK COMPONENT NG_ Replace mass air flow sen-
(Mass air flow sensor). | sor.
Refer to “COMPONENT INSPECTION",
EC-110.

¢0K
CHECK COMPONENT NG Repair or replace PCV
(PCV valve). 7| valve.
Refer to “COMPONENT INSPECTION",
EC-28.

¢ OK

NG

CHECK COMPONENT

Y

{Front heated oxygen sensors).
Refer to “COMPONENT INSPECTION” on

next page.
J' OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT™, EC-104.

!

INSPECTION END

EC-175

Replace corresponding
heated oxygen sensor.

@l

A

EM

LG

BR

RS

BT

ElL

(X
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

DISCONNECT

€

SEF5860)

¥¢ MONITOR v NOFalL []

CMPS=RPM (POS} 2137rpm
MAS AIR/FL SE 1.96Y
COOLAN TEMP/S 8A°C

FR G2 SEN-B1 037V
FR Q2 MNTR-B1 LEAN
INJ PULSE-B1 2 6msec
A/F ALPHA-B1 101%
0O25EN HTR-B1 ON

l]
| RECORD

SEF700T

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

COMPONENT INSPECTION

Front heated oxygen sensor heater

Check resistance between terminals @ and @ .
Resistance: 2.3 - 4.3Q at 25°C (77°F)

Check continuity between terminals @ and @, @ and @ .
Continuity should not exist.

if NG, replace the front heated oxygen sensor.

CAUTION:
Discard any heated oxygen sensor which has been dropped

from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

Front heated oxygen sensor
1) Start engine and warm it up to normal operating tem-
perature.
2) Seiect “MANU TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FR O2
SEN-B1 {-B2)" and “FR 02 MNTR-B1 (-B2)".
3) Hold engine speed at 2,000 rpm under no load during
the following steps.
4} Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR 02 MNTR-B1 (-B2)” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH" 5 times in
10 seconds.
5 times (cycles) are counted as shown below:

cycle| 1{2]3]4]5|
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR-B1 (-B2)"”, “RICH”
L = “FR 02 MNTR-B1 (-B2)", “LEAN”

e “FR 02 SEN-B1 (-B2)” voltage goes above 0.6V at
least once.

e “FR 02 SEN-B1 (-B2)” voltage goes below 0.35V at
least once.

o The voltage never exceeds 1.0V.

EC-176



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont'd)

CGE FR 02 :3;35-9,-
[ergat e
TIa v SEN e Gl
(rpm} % Maximum
0913 2050  0.19 F e L T A « Maxi
oy 2050 08 =30 AR A SR Shoud be over 6.6V MA
-5 B I CEAEEAERE
0.18 L ' oo
09"03 2060 0.23 g .o S M . Minimdum \.tr)oltage v [
09"01 2012 ] ) ‘ol o4 - ‘o - shouid be below 0.35
== TRr v ~ ~ "Minimu‘nJ1 : : at least one time.
GRAPH To SEF616P | [ (6
FE
GL
: OR - _ T
W connect . @ 1) Start engine and warm it up to normal operating tem-
H.S. E:)] N perature.
— 15_\ ;5 2) Set voltmeter probes between ECM termlnal & RH, & AT
ECM  [9]conNecTor]] o* 6 LH {senscr signal) and @ (ECM ground).
(RH) 50 or 57 (LH) 25 3} Check the following with engine speed held at 2,000
rpm constant under no load. EA
e Malfunction indicator lamp goes on more than 5 times
@ o within 10 seconds in Diagnostic Test Mode il (FRONT
\ S HEATED OXYGEN SENSOR MONITOR). A
C,ﬁ)\” e The maximum voliage is over 0.6V at least one time. ™"
SEFO6TY, e The minimum voltage is below 0.35V at least one time.
e The voltage never exceeds 1.0V. BR
S
RS
BT
A
ELL

X
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Louver
Holder

Heater pad

0

: R
l;\\ “\\\\“\I\\ ,//</\<.\\\\ \\'

Zirconia tube

SEF463R

Quiput voltage V. [v)

0 L H

Rich =—— Ideal ratic ——= Lean

Mixture ratio

SEF288D

CONSULT REFERENCE VALUE IN
Specification data are reference values.

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Right bank), (P0154: Left

bank)

COMPONENT DESCRIPTION

The front heated oxygen sensor is pilaced into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to OV in leaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.
The ECM adjusts the injection puise duration to achieve the ideal
air-fuel ratio. The ideal air-fuel ratio occurs near the radical change

from 1V to OV.

DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
FR 02 SEN-BT
FR 02 SEN-B2 0-0.3V & 0.6 - 1.0V

& Engine: After warming up

FR 02 MNTR-B1
FR 02 MNTR-B2

Maintaining engine speed at 2,000 rpm

LEAN « RIGH
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 @ (ECCS ground).

TER-
WIRE" DATA
MINAL
COLOR ITEM CONDITION (DC voltage)
NO.
0 - Approximately 1.0V
(periodically change)
Front heated oxygen sen- [Engine s running.|
50 W sor (Right bank)
51 W Front heated oxygen sern- After warming up to normal operaling tempera-
sor {Left bank) ture and engine speed is 2,000 rpm,
SEF059V

EC-178



TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voitage)

(Front HO2S) (P0134: Right bank), (P0154: Left
oK NG bank) (Cont’d) _
N AN ON BOARD DIAGNOSIS LOGIC
To judge the malfunction, the diagnosis checks that the front
v heated oxygen sensor output is not inordinately high.
ov
SEF301U
Diagnostic Troubie o Check Items
Code No. Malfunction is detected when ... (Possible Cause)
PO134 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or conneciors
0142 {The sensor circuit is open or shorted.)
{Right bank) » Front heated oxygen sensor
PO154
0509
{Left bank)

COOLAN TEMP/S

*r MONITOR ¥r NO FAIL

30°C

RECORD

SEFQ02P,

DIAGNOSTIC TROUBLE GODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

B 3

Turn ignition switch “ON".
Select “DATA MONITOR” mode with CONSULT and
wait at least 5 seconds.

OR

£
Gbil‘

Turn ignition switch “ON” and wait at least 5 seconds.
Select “MODE 3" with GST.
OR

® J
3

Turn ignition switch “ON” and wait at least 5 seconds.
Turn ignition switch “OFF” and wait at least 5 seconds.
Perform “Diagnostic Test Mode Il (Selt-diagnostic
results) with ECM.

EC-179
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CL
T
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FA

RA
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voitage)
(Front HO2S) (P0134: Right bank), (P0154: Left
bank) (Cont’d)

LEFT BANK
EC-FRO2LLH-01

IGNITION SWITCH
ON or START
| MM - Datectable line for DTG
FUSE  |Refert )
154 BLLJSCK EL-POWER. e : NoN-dletectable line for DTC
{J/B)
!

R/B
FRONT.
HEATED
OXYGEN
SENSOR
LH
] A [ A |
R/B L W
'l B
'\ ! ! JOINT
I l CONNEGTOR-24
! !
R/B ! | 1 1
l_l_l F36 | | II__IJ I_Ll—i_'
o 1k :
E13 ! )
R/B l 0
] i
+ | |
| |
| [
R A \
| |
| |
l |
.| [
I i
| b
P‘- '. ﬁ
; ] B B B
121 & I
OZHFL  OZ5FL | gem ®
(ECCS
CONTROL J_
MODULE) 2 L
w
Refer 1o last page (Foldout page).
[l |
]
(F28) (11213 ]4N (F38) <
@ P mrme®
J———

o

0H]102 | 103 | 104] | 10%{ 106|107 | 108 1}213 1122 2412

o D 2 L f44j4546]47) |esfes]en]
el w0 | |z} [nalwe[ns |ms] L5L6171819] I O 26]27[28]29130} [ 7T71 [48]4a]s0ls11sa[s3{eelsofro]7i] 17
: G,

nrpue | nef120] |121]122f123}124 [aa[ae] [aof4] 4214 seleoleileeleal 771780
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)
Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Right bank), (P0154: Left
bank) (Cont’d)

RIGHT BANK
EC-FRO2RH-01 &
IGNITION SWITCH WA
ON or START
| m ; Dstectable line for DTC
15A EES(&;K Eﬁf%&m e Non-detectabie line for DTC EM
(B}
y
ISy I
RiB
FRONT
HEATED
OXYGEN
SENSOR .
5
:
[ T [
A/B Uy W CL
r'l—- n"]
| I
JOINT
4 : : CONNECTOR-24 M
]
R/B { | 1 .
o | L AR/ AT
B
(E13) | I
x GB), ! !
| | [EA
A I )
I I
' I
| I 4 \ [RYAY
| I
i I
| I
| I B[R
I L
| I
~1-e ST
LY W B
| I I
D2HFR  O25FR | gom ® RS
(EGCS
CoNTRoL + 1
BT
’)
Refer to last page (Foldout page). HA
g D
11213
2D G i aL

I2X

BIBIE
wrfig{tishao] [to1]vezfizaras .mlﬂ

o e R EE
|t fm [ne] [nafmefs]w) [E1e1718]9]
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Right bank (-B1)
! }

\ T

Front heated oxygen s
se/r)or RH harness connector

Left bank {-B2)

o

— -
C Front heated oxygen . /f&
sensor LH harness -~
Gt
@

connector 2 =
Q

\ =™
J,\ L

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Right bank), (P0154: Left

bank) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

Loosen and retighten front heated oxygen
Sensor.
Tightening torque:

40 - 50 N-m

SEFUB3V|
DISCONNECT DISCONKECT
HS. EE} Ts. &}
[_Ecm__Jo[connecTon]| az
(RH) 5¢ 51 (LH)
@q
] (@] -~
(c@} ! SEFOB4Y|

CHECK COMPONENT
{Front heated oxygen sensor).
1. Turn igniticn switch “"OFF”.
2. Disconnect sensor harness connector
and check for water.
Water should not exist.
If OK, go to step 3.
3. Check front heated oxygen sensor.
Refer to “COMPONENT INSPECTION” on
next page.

v OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

'

INSPECTION END

Y

(4.1 - 5.1 kg-m, 30 - 37 ft-Ib}
y NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair open circuit, short
1. Turn ignition switch “OFF”. to ground or short to power
2. Disconnect corresponding front heated in harness or connectors.
oxygen sensor harness connector and
ECM harness connector.
3. Check harness continuity between ECM
and sensor terminals.
Terminals
P code Bank
ECM Sensor
P0133 50 2 RH
PO153 51 2 LH
Continuity should exist.
4. Check harness continuity between ECM
and sensor or ground.
Terminals
P code Bank
ECM Sensor or
ground
PD133 20 2 or ground RH
PO153 51 2 or ground LH
Continuity should not exist.
If OK, check harness for short to
ground and short to power.
4, OK
NG

Repair or replace harness
and/or connectors or
replace corresponding front
heated oxygen sensor.

EC-182




TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voltage)

(Front HO2S) (P0134: Right bank), (P0154: Left
¥ MONITOR ¢ NOFAlL [ bank) (Cont'd)
CMPSsRPM (POS 2137
MRS ARFLSE  1oov COMPONENT INSPECTION
ES%;AS”EL?B“‘T”S 343%, Front heated oxygen sensor @l
E,EE%FSNET_Q;W LEAN ' 1) F?éagtt ljarr;gine and warm it up to normal operating tem-
LPHA-B1 101% .
O28EN HTR-B1 ON 2) Select “MANU TRIG” and “HI SPEED” in “DATA MA
ly] MONITOR” mode with CONSULT, and select “FR O2
RECQORD SEN-B1 (-B2)” and “FR 02 MNTR-B1 (-B2)”. o
SEF700T 3) Hold engine speed at 2,000 rpm under no load during EM
the following steps.
4) Touch “RECORD” on CONSULT screen.
5) Check the following. LG
e “FR 02 MNTR-B1 (-B2)” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH” 5 times in
10 seconds.
5 times (cycles} are counted as shown below:
cycle| 12| 3|4][5] FE
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR-B1 (-B2)”, “RICH” GL
L = “FR 02 MNTR-B1 (-B2)”, “LEAN"
e “FR 02 SEN-B1 (-B2)” voltage goes above 0.6V at T
least once. T
e “FR 02 SEN-Bt (-B2)” voltage goes below 0.35V at
least once. AT
e The voltage never exceeds 1.0V. &
CKP: 2247
e meN N3O 38~ A
(POS) -B1 _
{rpm] v o Maximum
093 2050 019 S T A TS « Maxi =
AT 5 S I IR SR Mot whiege, A
09,.09 2050 0.18 o< & ' o, T at least one time.
0907 2037  0.18 = :
888? gggg g;g § - Lot : . o « Minimum voltage Eh
09'01 2012 0.43 g:) ' Pod e T should be below 0,35V
o ~ - t least time.
GRAPH u-?_: . Minimum at least one time S ST
RS
BT
OR _
@ 1) Start engine and warm it up to normal operating tem- LA
= I perature.
ks (}] pe e 2) Set voltmeter probes between ECM terminal & RH, &
AN s LH (sensor signal) and @ (ECM ground). S
ECM___o[connecTor]| * & 3) Check the following with engine speed held at 2,000
(RH}500r 5% (LH) 25 rpm constant under no icad.
e Malfunction indicator lamp goes on more than 5 times [BX
» within 10 seconds in Diagnostic Test Mode 1l (FRONT
) HEATED OXYGEN SENSOR MONITOR).
@ & ® The maximum voltage is over 0.6V at least one time.
Cfé)\\_H e The minimum voltage is below 0.35V at least one time.
’ SEF061Y o The voltage never exceeds 1.0V.
EC-183 351



TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank)
SYSTEM DESCRIPTION

Camshaft position sensor Engine speed » ECM Front
(ECCS .| heated oxy-
control gen sensor

Mass air flow sensor Amount of intake air N mOdUIe} heaters

The ECM performs ON/OFF control of the front OPERATION
heaf[ed oxygen sensor heaters corresponding to the _ Front heated oxygen sensor
engine speed. Engine speed rpm hoaters
Above 3,600 (A/T models), OFF
4,000 (M/T models)
Below 3,600 (A/T models}, ON
4,000 (M/T models)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
02 SEN HTR-B1 e Engine speed: Idle ON
02 SEN HTR-B2 » Engine speed: Above 3,600 rpm (A/T models), 4,000 rpm (M madels) OFF

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

I\:I‘IE\II;_L WIRE ITEM CONDITION DATA
NO COLOR {DC voltage)
[Engine is running. |
Front heated oxygen sen- Engine speed is below 3,600 rpm (AT mod- ¢-1.0v
19 | Uy sor heater (right bank} els) or 4,000 rpm (M/T models).
121 L Front heated oxygen sen- |Engine is running.|

BATTERY VOLTAGE
|_ Engine speed is above 3,600 rpm (AT mod- (11 - 14V)
els) or 4,000 rpm (M/T models).

sor heater (left bank}

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0135 ® The current amperage in the front heated oxygen #& Harness or connectors
0901 sensor heater circuit is out of the normal range. {The Iront heated oxygen sensor heater circuit is
(Right bank) (The improper voltage drop signal is sent to ECM open or shorted.)
PO155 through the front heated oxygen sensor heater.) e Front heated oxygen sensor heater
1001
(Left bank}
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

% MONITOR ¢ NOFAIL ]

CMPSsRPM {POS) 650rpm
MAS AIR/FL SE 1.28V
COOLANT TEMP/S 90°C
FR 02 SEN-B1 0.04v
FR 02 SEN-B2 0.04V
FR 02 MNTR-B1 LEAN
FR 02 MNTR-B2 LEAN
FR Q2 HTR-B1 ON

FR 02 HTR-B2 ON

l RECORD

SEFB3GU

Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank) (Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
It “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF”" and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is between 10.5V and 16V.

1) Turn ignition switch “ON” and select “DATA MONITOR”

= mode with CONSULT.

2) Start engine and run it for at least 6 seconds at idle

speed.
OR

=) 1) Start engine and run it for at least 6 seconds at idle
speed.
2) Select “MODE 3~ with GST.
OR

oy 1) Start engine and run it for at least 6 seconds in idle
condition.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3} Perform “Diagnostic Test Mode Il (Seilf-diagnostic
results)” with ECM.
e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode |1} because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode Il) is recommended.

EC-185
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank) (Cont’d)

LEFT BANK
IGNITICN SWITCH
ON or START
| |
: FUSE  |Referto
EJIFE%CK EL-POWER. Emmm : Dstectable line for BTC
! m— : Non-detectable line for DTC

L

R/B

FRONT
HEATED
OXYGEN
SENSOR
LB
F28
T [ | PR
R/B L W
& 5
I i
‘ I |
| |
| |
R/B i J
] |
ey | ||_1_|IJ 1I
| i | I
4 | ] B
| I
| |
I |
I |
| |
| [
| | + *
[ |
| i
h_ _. I_._I
L W B B 8
2l [[51] I
O2HFL  025FL | gom ._I
(ggﬁ'IS'ROL _l_
MODULE) = =
GE

Refer to last page {Foldout page).

~jwH

101]102 | 103} 104 1105] 106 ) 167 | 108
a0zl pus|na)ris|e
W7 B 19 {120] [121] 1221123 s24

5]

4|2 44]45146]47| {64]65]56 .57
I” .49 mEI.SZ .53 |3] m.TO .?1
33 -72 .lﬁlill @

sg|60|e1|e2[63] |77]78{79
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)
Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank) (Cont’d)

RIGHT BANK
EC-FO2H-R-01
&l
IGNITION SWITCH
ON or START
" : ‘ A
3 FUSE |Referto s : Detectable line for DTG
% (JB}Q?CK EL-POWER. s : Nor-delectabie line for DTC
39
|__'_J E106 Bl
i)
R/B
LG
FRONT
HEATED
OXYGEN
SENSOR
RH
R T A
R/B LY W
- @l
y ' ' JOINT
: : ] CONNECTOR-24 T
LA | | ] | (GID)] ]
et IR R =
B —
(: :’ ] | A
R/B | | AT
[ |
A | [
: : FA
Pl ) \
| [
] R
| I
[ f
IP I BR
‘:' "._
uY W B B -
o]l o] | I
O2HFR _ O25FR = ®
e T e
BT
Refer to last page (Foldout page).
FIA
& (TP < ]
‘IB &Y 5]6]7|8 BR I1|1 111 1I1J GY %ﬂj
DX

101|102 1034104 ] 105] 106|107 | 108
ol ne| (N3] idnsgne
H7|1e [ fag120) |12zl |12

MEC211C
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)
Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank) (Cont’d)

\\/ﬁ\ DIAGNOSTIC PROCEDURE

INSPECTION START

Right bank (-B1)

¥
CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “OFF”. "1 e Harness connectors
2. Disconnect corresponding front heated IGOAGDH]
)\ oxygen sensor harness connector. ® 154 fuse
seFoezv| | 3. Turn ignition switch “ON". # Harness for open or short
4. Check veltage between terminal & and between front heated
Left bank (-B2) - ground. oxygen sensor and fuse
W Voltage: Battery voltage If NG, repair harness or
KWC@ oK connectors.
o -
~ CHECK GROUND CIRCUIT. NG | Repair open circuit, short to
Front heated oxygen 1. Turn igniticn switch “OFF”, "| ground or short to power in
sensor LH harness -/ = 2. Disconnect ECM harness connector. harness or connectors.

3. Check harness continuity between termi-
nal and sensor.

= - Terminals

/-
SEF0B3V| P code Bank

connector &
g
| Bt
&

\JL\\ £ ECM Sensor
N BISCONNECT P0135 119 E RH
"T.S. PO155 121 1 LH
Continuity should exist.

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

&) q Tox -

CHECK COMPONENT _ | Replace corresponding
(Front heated oxygen sensor heater). “| front heated oxygen sensor.
Refer to “COMPONENT INSPECTION"
SEF646P| | below.

B ‘OK

Perform “TRQUBLE DIAGNOSIS FOR

5 g | | INTERMITTENT INCIDENT*, EC-104.

HE 6 A€ |
— ]

Cev_Plooveen] G y

INSPECTION END

(RH) 119 or 121 {LH)

)
0]
1

SEFQG5V

COMPONENT INSPECTION

Front heated oxygen sensor heater

Check resistance between terminals 3 and @) .
Resistance: 2.3 - 4.3Q at 25°C (77°F)

Check continuity between terminals & and (1), @ and @ .
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

Cﬁ@ 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.

0ISCONNECT

SEF586Q)

356 EC-188




TROUBLE

DIAGNOSIS FOR DTG P0137

-, R
\!\\\\\ ,‘.\\ \
Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2G), 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 cxygen sensor is not used
for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
RR 02 SENSOR ¢ « Approx. 1.0V
& Engine: After warming up Maintaining engine speed at 2,000 rpm
RR 02 MNTR LEAN > RICH

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

TER 1 WiRe DATA
MINAL
"NAL | GoLon ITEM CONDITION (DC voltage)
LEngine is running.J
Rear heated oxygen sen- .
56 W sor After warming up 1o normal operating tempera- 0 - Approximately 1.0V
ture and engine speed is 2,000 rpm.
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time
between rich and lean than the front heated oxygen sensor. The
OK NG oxygen storage capacity before the three way catalyst causes the
W /\/\_, longer switching time. To judge the malfunctions of rear heated
oasv NN\l LN N oxygen sensor, ECM monitors whether the minimum voltage of the
sensor is sufficiently low during the various driving condition such
as fuel-cut.
ov
SEF258V

Diagnostic Trouble
Code No,

Malfunction is detected when ...

Check ltems
{Possible Cause}

PO137

0511 specified voltage.

¢ The minimum voltage from the senser is not reached to the

& Hamess or connectors
{The sensor circuit is open or shorted.}
® Rear heated oxygen sensor
® Fuel pressure
® Injectors

EC-189
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TROUBLE DIAGNOSIS FOR DTC P0137

B RRO2sENPO137T W []
COND1: GUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

=====z=z=== MONITOR zzzzzz==--
CKPS-RPM(POS) 700rpm
THRTL POS SEN o5tV
B/FUEL SCHDL 1.0rms

SEF811U

B rro2sENPOI37 B []

wel\n R TESTING]

COND2: INCOMPLETE

COND3: INCOMPLETE
szzzzz==== MONITOR =====7:z=z

CKPS*RPM{FOS) 2000rpm

THRTL POS SEN 0.94V

B/FUEL SCHDL 3.6ms

SEF812U

B RRO2seENPO137 B[]

COND1: COMPLETED

COND2: INCOMPLETE

COND3: INCOMPLETE
zzzz====== MONITOR ====z==-=:

CKPS"RPM{POS) 2000rpm

THRTL POS SEN 0.94V

B/FUEL SCHDL 3.6ms

SEFB13U

B RRO2SENPO137 B [ ]
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

===zzzzzzz= MONITOR ==zz===z=:
CKPS=RPM(P(OS) 700rpm
THRTL POS SEN 0.51v
B/FUEL SCHDL 1.0ms

EF814U

MRR 02 SENSOR Po137ll [

COMPLETED

SELF-DIAG RESULTS

SEF281U

Rear Heated f)xygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3"” are completed.

e [If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
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 test. If the engine is
stopped, reperform this test from step 2).
e Always perform at a temperature of more than -10°C
(14°F).
Procedure for COND1

1) Start engine and warm it up to normal operating tem-
perature.

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

3) Turn ignition switch “ON” and select “RR O2 SENSOR
P0137" of “REAR 02 SENSOR” in “DTC WORK
SUPPORT” mode with CONSULT.

4) Touch “START".

5) Start engine and let it idle for at least 10 seconds.

8) Rev engine up to 2,000 rpm 2 or 3 times quickly under
no load.

If “COMPLETED” appears on CONSULT screen, go to
step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) When the following conditions are met, “TESTING” will
be displayed at “COND1” on the CONSULT screen.
Maintain the conditions continuously until “TESTING”
changes to “COMPLETED”. (it will take approximately
60 seconds.)

CKPS-RPM (POS): 1,400 - 2,700 rpm
Vehicle speed: 78 - 100 km/h (48 - 62 MPH)
B/FUEL SCHDL: 1.2 - 4.5 ms

Selector lever: Suitable position

NOTE:

o |f “TESTING” is not displayed after 5 minutes, retry
from step 2).

e If “COMPLETED” already appears at “COND2” on
CONSULT screen before “Procedure for COND2” is
conducted, it is unnecessary to conduct step 8).

Procedure for COND2

8) While driving, release accelerator pedal completely with
“OD” OFF {(A/T models only) from the above condition
[step 7] until “INCOMPLETED” at “COND2"” on CON-
SULT screen has turned to “COMPLETED”. (It will take
approximately 4 seconds.)

NOTE:

e [f “TESTING” is not displayed after 5 minutes, retry
from step 2).

¢ If “COMPLETED” already appears at “COND3” on
CONSULT screen hefore “Procedure for COND3” is
conducted, it is unnecessary to conduct step 9).

EC-190



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)
Procedure for COND3
9) Stop vehicle and let it idle until “INCOMPLETE” of
“COND3” on CONSULT screen has turned to
“COMPLETED". (It will take a maximum of approxi- @l
mately 6 minutes.)
NOTE:
If “TESTING” is not displayed after 5 minutes, retry MIA,
from step 2).
10} Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG- EM
NOSTIC PROCEDURE”, EC-193.

GL
OR
& OVERALL FUNCTION CHECK T
HS. E} Use this procedure to check the overall function of the rear heated
= E—EEONNECTOFT” oxygen sensor circuit. During this check, a 1st trip DTC might not a7
73 = be confirmed.

RO @ 1) Start engine and warm it up to normal operating tem-
LJ z /’55 perature. A
s % 2) Set voltmeter probes between ECM terminals 6§ (sen-
A @ & p sor signal} and @ (ECM ground).

g, & 3) Check the voltage when revving engine up to 4,000 rpm

under no load at least 10 times.
(Depress and release accelerator pedal as soon as pos-

SEFB35P

sible.} R
The voltage should be below 0.54V at least once
during this procedure.

If the voltage can be confirmed in step 3, step 4 is &7
not necessary.

4) Keep vehicle at idling for 10 minutes, then check the RS
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T), D position
(A/T).
The voltage should be below 0.54V at least once
during this procedure.

A

EC-191 359



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Volltage
Monitoring) (Rear HO2S) (Cont’d)

EC-RRO2-01

IGNITION SWITCH
ON or START

e  Detectable line for DTC

FUSE Refer to
15A 1BIOCK |EL-POWER. m—— : Non-detectable line for DTC

(J/B)

%Ewlﬂ%-

AEAR HEATED
OXYGEN
SENSOR

W R
< B B
----1, JOINT
e @o— CONNEGTOR-24
B

)

oy —
B
:

B
7 18 [F=——x 1116 --rﬂ—l
e Weeh T
R B

PRkl o
——

R w I I I
l | | ! B B B
[i07] 56 | 1
02HRR 025RR ECM
(ECCS o
CONTROL J_
MODULE} x =
Fi9
—— Refer to last page (Foldout page}.
1|2]3]4 s|6|7]8 NAE[==]F1HEAL
M 1
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TROUBLE DIAGNOSIS FOR DTC P0137

Engine ground
G
ND,

!
Intake manifold
Kcollector

SEF539P

WacTivetesT® [
SELF-LEARN B1:100%
CONTROL B2 : 100%

zzzzz====zx MONITOR ========-:
CMPS*RPM (POS) Orpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 0.90V
FR 02 SEN-B2 0.90V
A/F ALPHA-B1 100%
A/F ALPHA-B2 [ 100%

| CLEAR |

SEF324R

SEFE49T|

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

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

Y

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal
operating temperature.

2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR".

4, Run engine for at least 10 min-
utes at idle speed.

Are the 1st trip DTCs PO171,
P0174 detected? Is it difficult
to start engine?

OR

Yes
B

. Turn ignition switch “OFF".

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

. Stop engine and reconnact
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode 1.

6. Erase the diagnostic test mode
Il (Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
Il.

7. Run engine for at least 10 min-

utes at idle speed.

Are the 1st trip DTCs 0115,

0210 detected? Is it difficult to

start engine?

<)

I

*No
®

EC-193

Go to “TROUBLE BIAG-
NOSIS FOR DTC PO171,
PO174”, EC-219.

A

]

LG

BX
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TROUBLE DIAGNOSIS FOR DTC P0137

Rear heated oxygen sensor

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’'d)

®

a

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. *| @ Hamness connectors
2. Disconnect rear heated oxygen sensor .
Rear heated oxygen harness connector and ECM harness ® Harness connectors
/ sensor harness connector connector, (ma),
View with lift up Condm\;},“’\/{‘_ 3. Check harness continuity between ECM ® Harness for open or short
SEF490V terminal G and terminal @ . between rear heated oxy-
B SCANEGT SECORECT Continuity should exist. gen sensor and ECM
' &D] . . 4. Check hamess continuity between ECM If NG, repair open circuit,
is terminal @ (or terminal & ) and ground. short to ground or short to
I C| CONNECTOR I 1 ? Continuity should not exist. power in harness or con-
If OK, check harness for short to ground nectors.
and short to power.
[a] q oK
s L 4
|§| = CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF™, "1 ® Harness connectors
SEF709R| | 2. Disconnect ECM harness connector. i),
3. Check harness continuity between termi- ¢ Harness connectors
nal @ and engine ground. CDF
QISCONNECT \ Continuity should exist. & Harness for open or short
. If OK, check harness for short to ground between rear heated oxy-
E. and shart to power. gen sensor and ECM
OK If NG, repair open circuit,
short to ground or short to
power in harness or con-
@ nectors.
ad [
= CHECK COMPONENT NG | Repiace rear heated oxy-
SEF710R > gen sensor.

(Rear heated oxygen sensor).
Refer to “COMPONENT INSPECTION” on

next page.
lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

Y

INSPECTION END

EC-194




TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’d
W activetesT B [ g) ( ) ( )
FUEL INJECTION o5 COMPONENT INSPECTION
::ész:;SMMgN'TOH S Rear heated oxygen sensor _ -
Se QS = i i i _
KPS, SEN_E ) ) ggwm 1) Start engine and warm it up to normal operating temn
RR Oz SENSOR 1,89V perature. _
2) Select “FUEL INJECTION” in “ACTIVE TEST” mode, A
and select “RR 02 SENSOR” as the monitor item with
CONSULT.
[EM[_uP ][ DWN ][Qd] 3) Check “RR O2 SENSOR” at idle speed when adiusting .
SEF633Q “FUEL INJECTION” to £25%.
“RR 02 SENSOR” should be above 0.48V at least
CONNECT once when the “FUEL INJECTION” is +25%. Le
Hs e C@ “RR 02 SENSOR" should be below 0.43V at least
- once when the “FUEL INJECTION" is -25%.
[_EcM o] coNNECTOR] OR .
% PT . @ 1) Start engine and warm it up to normal operating tem-
2ot perature.
i / &5 2) Set voltmeter probes between ECM terminals € (sen- g
D O o* a sor signal} and @ (ECM ground). ‘
) A 3) Check the voltage when racing up to 4,000 rpm under
< CI@ no load at least 10 times. Gl
SEF635P (Depress and release accelerator pedal as soon as pos-
‘ sible.)
The voltage should be above 0.48V at least once. [y |
If the voltage is above 0.48V at step 3, step 4 Is not
necessary.
4) Keep vehicle at idling for 10 minutes, then check the A7F
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position.
The voltage should be below 0.43V at least once. [FA |
88 81
Sy @ RA
T o |
. 2
2: 2 gl B
w 2 % cx ¥ : !
522 8 rr——" The voltage should I;:e above
ﬁ g &, é 3 ’: H 0.48V at |east one time. . ST
W o Th ltage should be below
g 'BT: % 2 8 s _ N } 0.493\."'mat least one fims. !
s © T seFa31RA | RS
BT |
A ‘
ER
DX
|
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TROUBLE DIAGNOSIS FOR DTC P0138

/Holder
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i s 1

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor {Max. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HOZ2S), after three way
catalyst, monitors the oxygen tevel in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiomelric, 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 operaticn.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSOR

RR 02 MNTR

¢ Engine: After warming up

Revving engine from idle to 2,000 0 - 0.3V « Approx. 0.6 - 1.0V

rpm

LEAN < RICH

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

TER-
WIRE DATA
MrLNOAL COLOR ITEM CONDITION (DG voltage]
[Engine is running.
Rear heated oxygen sen- .
56 w sor After warming up to normal operating tempera- | 0 - Approximately 1.0V
ture and revving engine from idle ta 2,000 rpm
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much tonger switching time
OK NG between rich and lean than the front heated oxygen sensor. The
v oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the malfunctions of rear heated
048V - AN oxygen sensor, ECM monitors whether the maximum voltage of the
sensor is sufficiently high during the various driving condition such
as fuel-cut.
av
SEF258V

Diagnostic Trouble
Code Na.

Malfunction is detected when ...

Check ltems
(Possible Cause)

P0138

0510 specified voltage.

® The maximum voltage frem the sensoer is not reached to the

® Harness or connectors
(The sensor circuit is open or shorted.)
® Rear heated oxygen sensor
e Fuel pressure
¢ Injectors
® [ntake air leaks

EC-196



TROUBLE DIAGNOSIS FOR DTC P0138

B RR 02 SENSOR PO133H []
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

zzzzzzzz==x MONITOR zzz===z===-
CKP3«RPM(POS) 700rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0ms

SEF8T17U

M RR 02 SENSOR Po138H [
CONDA:
COND2Z; INCOMPLETE
COND3: INCOMPLETE
cz=z===z=z MONITOR zzzz=zz===
CKPS*RPM(POS) 2000rpm
THRTL POS SEN 0.94Y
B/FUEL SCHDL 3.6ms

SEF818U

M RR 02 SENSOR Po1aall [ ]
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE
zz===z=z=x MONITOR zzzzzz===:

CKPSRPM(POS) 2000rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6ms
SEF819U

B RR 02 SENSOR Po13sll [
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

==zzzzz=z= MONITOR —==z=====-
CKPSsRPM(POS) 7G0rpm
THRTL POS SEN 0.5tV
B/FUEL SCHDL 1.0ms

SEF820U

B RR 02 SENSOR Po1388 ]

COMPLETED

SELF-DIAG RESULTS

SEF287U

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when all

tests “COND1”, “COND2” and “COND3"" are completed.

“DIAGNOSTIC TROUBLE CODE 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 test. If the engine Is
stopped, reperform this test from step 2).

Always perform at a temperature of more than -10°C
(14°F).

Procedure for COND1

1) Start engine and warm it up to normal operating tem-
perature.

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 10 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under
no load.

If “COMPLETED” appears on CONSULT screen, go to
step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) When the following conditions are met, “TESTING” will
be dispiayed at “COND1” on the CONSULT screen.
Maintain the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approximately
60 seconds.)

CKPS-RPM (POS): 1,400 - 2,700 rpm
Vehicle speed: 78 - 100 km/h {48 - 62 MPH)
B/FUEL SCHDL: 1.2- 4.5 ms

Selector lever: Suitable position

NOTE:

e |f “TESTING” is not displayed after 5 minutes, retry
from step 2).

e |f “COMPLETED” already appears at “COND2” on
CONSULT screen before “Procedure for COND2” is
conducted, it is unnecessary to conduct step 8).

Procedure for COND2

8) While driving, release accelerator pedal completely with
“OD” OFF (A/T models only) from the above condition

[step 7] until “INCOMPLETE"” at “COND2” on CON- ¢

SULT screen is turned to “COMPLETED?”. (It will take
approximately 4 seconds.)

NOTE:

e | “TESTING” is not displayed after 5 minutes, retry
from step 2}.

e If “COMPLETED” already appears at “COND3"” on
CONSULT screen before “Procedure for COND3” is
conducted, it is unnecessary to conduct step 9).

EC-197
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TROUBLE DIAGNOSIS FOR DTC P0138

"Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont'd)

Procedure for COND3
9) Stop vehicle and let it idle until “INCOMPLETE” of

“COND3” on CONSULT screen has turned io
“COMPLETED”. (It will take a maximum of approxi-
mately 6 minutes.)

NOTE:

i “TESTING” is not displayed after 5 minutes, retry
from step 2).

10) Make sure that “OK” is displayed after touching “SELF-

CONNEET
A€

[_ecm o connecton]]

| [ |

DIAG RESULTS”.
If “NG” is displayed, refer to “DIAGNOSTIC

PROCEDURE”, EC-200.

OR

2.\“§“’i‘ 1)

¢ ] 2)

cfﬁ- 3) Check the voltage when revving engine up to 4,000 rpm
SEFE35P under no load at least 10 times.

(Depress and release accelerator pedal as soon as pos-
sible.)
The voltage should be above 0.56V at least once
during this procedure.
If the voltage can be confirmed in step 3, step 4 is
not necessary.

4) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T}, D position
(AT).
The voltage should be above 0.56V at least once
during this procedure. :

EC-198

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.

Start engine and warm it up to normal operating tem-
perature.

Set voltmeter probes between ECM terminais G (sen-
sor signal) and @ (ECM ground).



TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

EC-RRO2-01
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ON or START
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TROUBLE DIAGNOSIS FOR DTC P0138

E‘J\_/

Engine ground
[ &

!
Intake manifold
collector

WAacTvETESTEH [
SELF-LEARN B1:100%
CONTROL B2 :100%

zzzzzz==—== MONITOR ===z==z=z:
CMPS«RPM (POS) Orpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 0.90V
FR 02 SEN-B2 0.90V
A/F ALPHA-B1 100%
A/F ALFHA-B2 [l 100%

| CLEAR |

SEF324R
\
“ Air cleaner

Isensor harness
h

connector

SEF649T|

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

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

y

CLEAR THE SELF-LEARNING DATA

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

2. Select “SELF-LEABNING

CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-leaming control
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-
utes at idie speed.
is the 1st trip DTC PO172,
P0175 detected? Is it difficult
to start engine?

OR

Yes

. Turn ignition switch “OFF”.

. Disconnect mass air flow sensor
harness connedctor, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode 1L

6. Erase the diagnostic test mode
I (Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
f.

7. Bun engine for at least 10 min-

utes at idie speed.

Is the 1st trip DTC 0114, 0209

detected? Is it difficult to start

engine?

L3 N

éNo
®

EC-200

Go to “TROUBLE DIAG-
NOSIS FOR DTG PO172,
P0175”, EC-225.




TROUBLE DIAGNOSIS FOR DTC P0138
Rear Heated Oxygen Sensor (Max. Voltage

Rear heated oxygen sensor Monitoring) (Rear HO2S) (Cont’d)
®
\V E l Gl
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect rear heated oxygen sensor | ® Harness connectors
Rear heated oxygen harness connector and ECM harness , WA
/ sensor harness connector connector, & Harmess connectors
_ o I~ 2. Check harness continuity between ECM ,
View with lift up condition ™. SEF490V terminal & and terminal @ . e Harness for open ar short EM]
- Continuity should exist. between rear heated oxy-
B TISCONNEET DISCONNECT 3. Check harness continuity between ECM gen sensor and ECM
. @ . terminail @& (or terminal & ) and ground. It NG, repair open circuit, LE
Continuity should not exist. short to graund or shart to -
ECM ]o| CQNNECTOR]I lif OK, check harness for short to ground power in harness or con-
‘f and short to power. nectors.
OK
[Q] .
CHECK GROUND CIRGUIT. NG | Check the following.
@ = Check harness continuity between terminal | ® Harness connectars
@ and engine ground. (F105) , el
ser7oor| | Continuity should exist, ® Harness connectors =
If OK, check harness for short to ground (ma),
. and short to power. * Harness for open or short S
_— OK between rear heated oxy- M—H‘
\\Eﬁ SCM < gen sensor and ECM
T' If NG, repair open circuit, _
=~ short to ground or short to Al
L1 power in hamess or con-
3{4/
nectors.
A
(Q] CHECK COMPONENT NG | Replace rear heated oxy-
- (Rear heated oxygen sensor). | gen sensor. .
Refer to “COMPONENT INSPECTION” on R
SEF710R| | next page.
OK 5
v BR
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104, .
ST
¥
INSPECTION END RIS
BT
i_LA
EL
DX
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TROUBLE DIAGNOSIS FOR DTC P0138

W acmiveTesT B [
FUEL INJECTION 25%
——====== MONITOR =—=======
CKPS-RPM (POS) 725rpm
FR O2 SEN-B1 0.94VY
RR O2 SENSOR 1.89V

[M[ ur ][ DWN |[Qd]

SEF6330

;- -
[_EcM__|ofconnecTor]|
56 25

L !

D

¢
/BNy

SEF635P

Rear Heated Oxygen Sensor (Max. Voitage
Monitoring) (Rear HO2S) (Cont'd)

COMPONENT INSPECTION
Rear heated oxygen sensor

g "

2)

3)

Start engine and warm it up to normal operating tem-
perature.
Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SENSQOR" as the monitor item with
CONSULT.
Check “RR 02 SENSOR” at idle speed when adjusting
“FUEL INJECTION™ to £25%.
“RR Q2 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%.

OR

2)

3)

4)

Start engine and warm it up to normal operating tem-
perature.

Set voltmeter probes between ECM terminals & (sen-
sor signal) and @ (ECM ground).

Check the voltage when racing up to 4, 000 rpm under
no load at least 10 times.

{Depress and release accelerator pedal as soon as pos-
sible.)

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is not
necessary.

Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position.

The voltage should be below 0.43V at least once.

[{a ]
8§ &1
o W
L B ]
+ + ol
) -
o = 7
e (=]
o 0 o m_
w &
w2 5 o X -
z2o2 3 The voitage should be above
Z o> Z < ! ' 0.48V at least one time.
SE¥ 0 i - i 1
S N © ] A
I ]
oy So ! \ The voltage should be below
5) 5 E c 8 """""" d TR T 0.43V at least one time.
- ° ry SEF431RA
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TROUBLE

DIAGNOSIS FOR DTC P0139

Heater pad /—Holder
' i X

T R
= | ;.\\S\\\\\\“\\\\“ z{{{/\/{\.{‘}\\\\

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the rear heated oxygen sensor is not used
for engine conirol operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSOR
.............................. ¢ Engine: After warming up
RR O2 MNTR

Revving engine from idle to 2,000 0 - 0.3V & Approx. 0.6 - 1.0V

rpm LEAN & RICH

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

TER-
WIRE DATA
MINAL
WAL | coLor ITEM CONDITION (DC voktags)
|:Engine is running.
Rear heated oxygen sen- .
56 | wW sor L After warming up to normal operating tempera- | O - Approximatety 1.0V
ture and revving engine from idle to 2,000 rpm
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time
OK NG between rich and lean than the front heated oxygen sensor. The
v oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the switching response of
the sensor's voltage is faster than specified during the various
driving condition such as fuel-cut.
ov
SEF302U

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Code No. {Possible Cause)
PO139 e it takes more time for the sensor to respond between rich and | # Hamess or connectors
0707 lean than the specified time. {The sensor circuit is open or shorted.)

e Rear heated oxygen sensor
e Fuel pressure

® [njectors

® Intake air leaks

EC-203
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TROUBLE DIAGNOSIS FOR DTC P0139

B RR 02 SENSOR Po13sll [
COND1: OUT OF COND
COND2: INGOMPLETE
COND3: INCOMPLETE

========== MONITOR =========:
CKPS-RPM(POS) 700rpm
THRTL POS SEN 0.51V
B/FUEL SCHDGL 1.0ms

SEF822U

B RR 02 SENSOR Po139ll [
CONDT:
COND2: INCOMPLETE
GOND3: INCOMPLETE

czzzzz=zzr MONITOR z=========
CKPS'RPM(POS) 2000rpm
THRTL. POS SEN 0.94V
B/FUEL SCHDL 3.6ms

SEF823U

8 RR 02 SENSOR Po139l [

COND1: COMPLETED

COND2: INCOMPLETE

COND3: INCOMPLETE
=======z=z MONITOR ====z==z==

CKPSRPM{POS) 2000rpm

THRTL POS SEN 0.94v

B/FUEL SCHDL 3.6ms

SEF824U

B RR 02 SENSOR Po139M [ ]

COND1; COMPLETED

COND2: COMPLETED

COND3: INCOMPLETE
====z==zz= MONITOR ==========

CKPS-RPM(POS) 700rpm

THRTL POS SEN 0.51V

B/FUEL SCHDL 1.0ms

EFg25U

M RR 02 SENSOR Po139l []

COMPLETED

SELF-DIAG RESULTS

SEF293U

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE 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 compieted.

e If

“DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
betore conducting the next test.

TESTING CONDITION:

e Never stop engine during this test. f the engine is
stopped, reperform this test from step 2).

e Always perform at a temperature of more than -10°C
(14°F).

Procedure for COND1

1)

2)
3)

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON” and select “RR 02 SENSOR
P0139” of “REAR 02 SENSOR” in “DTC WORK
SUPPORT” mode with CONSULT.

Touch “START".

Start engine and let it idle for at least 10 seconds.
Rev engine up to 2,000 rpm 2 or 3 times quickly under
no load.

if “COMPLETED” appears on CONSULT screen, go to
step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

When the following conditions are met, “TESTING” wilt
be displayed at “COND1” on the CONSULT screen.
Maintain the conditions continuously until “TESTING”
changes to “COMPLETED". (It will take approximately
60 seconds.)

CKPS-RPM (POS): 1,400 - 2,700 rpm

Vehicle speed: 78 - 100 km/h (48 - 62 MPH}

B/FUEL SCHDL: 1.2 - 4.5 ms

Selector lever: Suitable position

NOTE:

If “TESTING” is not displayed after 5 minutes, retry
from step 2).

If “COMPLETED” already appears at “COND2” on
CONSULT screen before “Procedure for COND2" is
conducted, it is unnecessary to conduct step 8).

Procedure for COND?2

8)

While driving, release accelerator pedal completely with
“OD” OFF (A/T models only) from the above condition
[step 7] until “INCOMPLETE” at “COND2” on CON-
SULT screen has turned to “COMPLETED”. (It will take
approximately 4 seconds.)

NOTE:

If “TESTING” is not displayed after 5 minutes, retry
from step 2).

If “COMPLETED” already appears at “COND3” on
CONSULT screen before “Procedure for COND3" is
conducted, it is unnecessary to conduct step 9).

EC-204



TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor {(Response
Monitoring) (Rear HO2S) (Cont’'d)

Procedure for COND3

9) Stop vehicle and let it idle until “INCOMPLETE” of
“COND3” on CONSULT screen has turned to
“COMPLETED”. (It will take a maximum of approxi- (|
mately 6 minutes,)

NOTE:

If “TESTING” is not displayed after 5 minutes, retry R}MA

from step 2).

10) Make sure that “OK” is displayed after touching “SELF-

DIAG RESULTS”. M
If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-207. c

GL

OR

CONKECT C OVERALL FUNCTION CHECK
HS. Ej] Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not 4

be confirmed.

% = 234 @ 1) Start engine and warm it up to normal operating tem- _
i /2:5 perature. . =)
5 o & : 2) Set vpltmeter probes between ECM terminals &8 {sen-
; 7 sor signal) and @ (ECM ground).

\@ ] ¢4 5\ 3) Check the voltage when racing up to 4,000 rpm under R4
no load at least 10 times.

{Depress and release accelerator pedal as socon as pos-

Wi

[ ecm HGONNECTOR”

SEFB35P

sible.) ER
The voltage should change at more than 0.06V for

1 second during this procedure.

If the voltage can be confirmed in step 3, step 4 is §y
not necessary.

4) Keep vehicle at idling for 10 minutes, then check the &S
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T), D position
(A/T). BT
The voltage should change at more than 0.06V for
1 second during this procedure.

EC-205 373
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’'d)

IGNITION SWITCH
ON or START

EC-RRO2-01

1 FUSE Refer to — : Detectable line for DTC
15A  |BLOCK |EL-POWER. wew——: Ncn-detectable line for DTC
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i
|E]
a/B
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OXYGEN
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[t ILo) | R ER
A/B R w B
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TROUBLE DIAGNOSIS FOR DTC P0139

collector

Engine ground /
j ! 1

f
K Intake rnanifoid

Rear Heated (')xygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

1. Turn ignition switch “OFF”,
2. Logsen and retighten engine ground
sCrews.

L

!

INSPECTION END

EC-207

CHECK INPUT SIGNAL CIRCUIT. NG | gheck the foliowing.
1. Disconnect rear heated oxygen sensor "1 @ Harness connectors
RH haress connector and ECM har- (Fiss) .
ness connector. & Harness connectors
2. Check harness continuity between ECM .
terminal G& and terminal @ . # Harness for open or short
Continuity should exist. between rear heated oxy-
3. Check harness continuity between ECM gen sensor and ECM
Rear heated oxygen terminal @& (or terminal @ ) and ground. If NG, repair open circuit,
/ sensor harness conneclor Continuity should not exist. short to ground or short to
. o ) If OK, check harness for short to ground power in harness or con-
View with lift up condition < SEF490V and short to pawer. nectors.
DISCONNECT OK
& &
A€ &) A€ &
I ccw |o] coNnecToR]| ) CHECK GROUND CIRCUIT. NG [ Check the following.
3 j, Check harness continuity between terminal "| & Harness connectors
@ and engine ground. (GIHP
Continuity should exist. # Harness connectors
[Q] Q It OK, check harness for short to ground ,
and short to power. & Hamess for open or short
= 1 oK between rear heated oxy-
@ - gen sensor and ECM
) If NG, repair open circuit,
SEF709R short to ground or short to
power in harmess or con-
E] nectors.
DCISCONNECT v
Eﬁ} @aj CHECK COMPONENT NG [Replace rear heated oxy-
— (Rear heated oxygen sensor}. | gen sensat.
Refer to “COMPONENT INSPECTION” on
3la/ next page.
t gl '
L o Perform “TROUBLE DIAGNOSIS FOR
= INTERMITTENT INCIDENT”, EC-104.
SEF710R
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Responsé

FUEL INJECTION

—===z=== MONITOR
CKPS«RPM (POS)
FR Q2 SEN-B1
RR 02 SENSCR

B activeTest B [

25%

S
1.89V

[N UP [ DWN |[Qd]

SEFB33Q

@ GONNECT
H.S.

€ (3
v _Meoweco

1)
2)

3)

Monitoring) (Rear HO2S) {Cont’d)
COMPONENT INSPECTION
Rear heated oxygen sensor

Start engine and warm it up to normal operating tem-
perature.
Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SENSOR” as the monitor item with
CONSULT.
Check “RR 02 SENSOR?” at idle speed when adjusting
“FUEL INJECTION” to +25%.
“RR 02 SENSOR"” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least .
once when the “FUEL INJECTION” is -25%.

OR

S 25

| 7 |

A 2
1

i, 4

gttty
15‘ /ES

-

ar

/Y

SEF635P

| ®

2)
3)

Start engine and warm it up to normal operating tem-
perature.

Set voltmeter probes between ECM terminals 6 (sen-
sor signal) and @ (ECM ground).

Check the voltage when racing up to 4,000 rpm under
no icad at least 10 times.

(Depress and release accelerator pedal as soon as pos-
sible.)

The voltage shouid be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is not
necessary.

Check the voitage when racing 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.

The voltage should be below 0.43V at least once.

+00"66
1

192 256

x0.01V  +04"20

1 23710-5E510
128
]

SYST: ENGINE
DATE: Q4,18 1985

P/

RR 02 SENSOR
64
1

10:00
i
1
)
1
]
1
1
1
1

The wveltage should be above
0.48V at least one time.

The voltage should be below
e | 0.43V at least one time.

SEF431 RAJ

EC-208



TROUBLE DIAGNOSIS FOR DTC P0140

CNNANAR

Zircania tube

SEF3Z7R

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in leaner
conditions.

Under normal conditions the rear heated oxygen sensor is not used
for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSOR

RR 02 MNTR

e Engine: After warming up

Rewving engine from idie fo 2,000 0 - 0.3V & Approx. 0.6 - 1.0V

pm

LEAN ¢ RICH

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

TER- -
WIRE DATA
MINAL | o e ITEM CONDITION (DC voltage)
NO.
[Engine is running.]
Rear heated oxygen sen- )
56 w sor After warming up to normal operating tempera- | O - APproximatety 1.0V
ture and revving engine from idle to 2,000 rom
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time
oK NG between rich and lean than the front heated oxygen sensor. The
————— oxygen storage capacity before the three way catalyst causes the
BV oo o longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether or not the voltage is too
v high during the various driving condition such as fuel-cut.
ov
SEF305U

Diagnostic Trouble
Ceode No.

Malfunction is detected when ...

Check items
(Possible Cause)

P0O140
0512

& An axcessively high voltage from the sensor is sent to ECM.

® Harness or connectors
(The sensor circuit is open or shorted.)
* Rear heated oxygen sensor

EC-209
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A

P2

59
29

A
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TROUBLE DIAGNOSIS FOR DTC P0140

7 MONITOR v NOFAILL ]

CKPS*RPM(POS) 2040rpm
COOLAN TEMP/S 82°C
VHCL SPEED SE 82kmv/h
B/FUEL SCHOL 2.5ms

[ RECORD

I

SEF827U

A €

[_Ecm[ofconnecTor
56

| < R]
1
KD &

3
aurtird
12 /55
o 5

c 78Ny

SEFG36P

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE <CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF”” and wait at least 5 seconds before con-
ducting the next test.
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Meet the following conditions once.
CKPS-RPM (POS): 1,400 - 2,700 rpm
VHCL SPEED SE: 78 - 100 km/h (48 - 62 MPH)
B/FUEL SCHDL: 1.2 - 4.5 ms
COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
Selector lever: Suitable position
3} Stop vehicle with engine running.
OR
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTG might not
be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminals &g (sen-
sor signal) and @ (engine groundy).
3) Check the voltage after racing up to 4,000 rpm under no
load at least 10 times.
(Depress and release accelerator pedal as soon as pos-
sible.)
The voltage should be below 2V during this proce-
dure.

EC-210



TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

EC-RRO2-01
IGNITION SWITGH @l
ON or START
X .
{ oA EESEK EE'ESSVER H:zeteztibletllglel‘l?rli)fTCDTC Mlﬁ
a . m=eemam ¢ NON-detectable line for d
% (J/B) o
.
L3P} =M
R/8 =
LG
REAR HEATED
CXYGEN
SENSOR
Ll_lii_] (L) [L2]] ER]
R/B R W B FE
S S R
| I
| ¢t
Al D [ ‘ CONNECTOR-24
A W B [ |
1 1 -
T 3 O i R L i
B
R W B
E____J@® AT
! I
< U ( Lo
e D) o
Fl102 57-5_“|—8—|
R W B
cf____§o—
I
4 A BR
i
A W .
sl ) ST
[io7] [56] i 8 B
O2HRA OZSRA iy H
ECCS
ESNoL 0L RS
MODULE) . L 25
Bl
—— — Refer to last page (Foldout page).
1]2 4 5|6]7|8 112]3 415167
o [t [z 1afshs[7 s ez @‘,\5,@ AR GREDEDE “‘éf{a (BL) . (m4) |
HIA
T2\
Mrme® Go®
I 1l
e[ esi] Felmslw e
tea [0 [ [i2] [aftee v [ 6 2
7| nefizal | 1o| 122 {1z ] 12 GY H.S.
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TROUBLE DIAGNOSIS FOR DTC P0140

collector

i
Klnlake manifold

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

r

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

l

OK
Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INGIDENT”, EC-104.

L

INSPECTION END

EC-212

SEF539P
Rear heated oxygen sensor CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect rear heated oxygen sensor '] @ Harness connectors
RH harness connector and EGM har- ,
\ ness cannector. ® Harness connectors
) 2. Check harness continuity between ECM .
\\\ terminal G and terminal & . e Harness for open or short
\ Continuity should exist. between rear heated oxy-
3. Check harness continufty between ECM gen sensor and ECM
v . . . . .
Rear heated oxygen terminal & (or terminal @ ) and ground. If NG, repair open circuit,
/ sensor harness connector Continuity should not exist. short to ground or short to
Vi ith 1if _‘_‘\J\ If OK, check harness for short to ground power in harness or con-
few with 1ift up condition ™ SEF490V and short to power. nectors.
W DISCONMECT . SEOMNNECT lOK
o CONNECTOR @ CHECK GROUND CIRGUIT. . NG= Check the following.
| Check harness continuity between terminal e Harness connectors
‘ @ and engine ground. ,
Continuity should exist. e Harness connectors
‘ [Q] [ ] If OK, check harness for short to ground .
and short to power. ¢ Hamess for open or short
= K hetween rear heated oxy-
Q] = © gen sensor and ECM
If NG, repair open circuit,
SEF709R short to ground or short to
power in harness or con-
E nectors.
DISCONNECT \ 4
. @ CHECK COMPONENT NG | Replace rear heated oxy-
_E (Rear heated oxygen sensor). " | gen sensor.
1, Turn ignition switch “OFF”.
3 2. Disconnect sensor harness connector
and check for water.
IE Water should not exist.
I ! If OK, go to step 3.
ndll 3. Check rear heated oxygen sensor.
Refer to “COMPONENT INSPECTION” on
SEF710R| | next page.




TROUBLE DIAGNOSIS FOR DTC P0140

W AcTiveTest @ [

FUEL INJECTION 25%

—======= MONITOR ========
CKP3«RPM (POS) 725rpm
FR Q2 SEN-B1 0,94V
RR O2 SENSOR 1.89V

M uP | DWN |[Qd]

SEFB33Q)
m CONMNECT
A€ &

[_Ecm _[o] connecton]]
56 25

3
2ottt
L@ i
@ O o

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor

1) Start engine and warm it up to normal operating tem- @

perature.

2) Select “FUEL INJECTION" in “ACTIVE TEST” mode,
and select “RR 02 SENSOR” as the monitor item with 4
CONSULT.

3) Check “RR 02 SENSOR?” at idle speed when adjusting
“FUEL INJECTION” to £25%. EM
“RR O2 SENSOR” should be above .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%.
OR
@ 1} Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminals 68 (sen-
sor signal) and @ (ECM ground). FE
3) Check the voltage when racing up to 4,000 rpm under

i 4 Cfﬁ—H no load at least 10 times. |
SEFE3SP (Depress and release accelerator pedal as soon as pos- CIL
> sible.)
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is not }T
necessary.
4} Check the voltage when racing up to 6,000 rpm under
no load. Or keep vehicle at idiing for 10 minutes, then AT
check the voltage. Or check the voltage when coasting
from 80 km/h (50 MPH) in 3rd gear position.
The voltage should be below 0.43V at least once. P/
28 8 RA
by «
TE o
o oz Bk
@O 2 o
WY %
T2 9 2 . The voltage should be above &T
z £ B 5 _ ] \ 0.48Y al least one time.
™ %] @ ] 1
o o H \ The voltage should be below
@ og ; ; o
e x « ;’3. I i s } 0.43V at least one time, S RS
gr
A
ER
DX
EC-213 381



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

The ECM performs ON/

OFF control of the rear

heated oxygen sensor heaters corresponding to the

engine speed.

ECM
(ECCS
control
moduie)

Rear
heated oxy-

OPERATION

»
gen sensor
heater

Engine speed rpm

Rear heated oxygen sensor

heaters
Above 3,600 OFF
Below 3,600 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

e Engine speed: Idle

ON

RR O2 HEATER

® Engine speed: Above 3,600 rpm

OFF

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

TER-
WIRE DATA
MINAL
No COLOR ITEM CONDITION (DC voltage)
[Engine is running.
_ ) 0-05V
107 . Rear heated oxygen sen- Engine speed is below 3,600 rpm.
sor heater [Engine is running.] BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11-14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check ltems

Malfunction is detected when ...

Code Ngo. {Possible Cause)
PO141 ® The current amperage in the rear heated oxygen ® Hamnass or connectors
0902 sensor heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is

(An improper voltage drop signal is sent to ECM
through the rear heated oxygen sensor heater.)

open or shorted.)
o Rear heated oxygen sensor heater

382

EC-214



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

¥r MONITOR ¢ NO FALL [J PROCEDURE

CKPSsRPM (POS)  672mm NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn @]
ignition switch “OFF”’ and wait at least 5 seconds before con-
ducting the next test.

TESTING CONDITION: WA
Before performing the following procedure, confirm that bat-

RECORD | tery voltage is in between 10.5V and 16V.

SEF588Q) 1) Turn ignition switch “ON” and select “DATA MONITOR” EM
mode with CONSULT.
2) Start engine and run it at least 5 seconds at idle speed. e
OR =

@ 1) Start engine and run it at least 5 seconds at idie speed.
2) Turn ignition switch “OFF” and wait at least 5 seconds. m

3) Start engine and run it at least 5 seconds at idle speed.
4) Select “Mode 3” with GST.
OR =
1} Start engine and run it at least 5 seconds at idle speed. FE ‘
2) Turn ignition switch “OFF”, wait at least 5 seconds and ‘
then turn “ON”. CL
3) Perform “Diagnostic Test Mode Il (Self-diagnostic |
results)” with ECM. '
¢ When using GST, “DIAGNOSTIC TROUBLE CODE CON- [T
FIRMATION PROCEDURE” should be performed twice as |
much as when using CONSULT or ECM (Diagnostic Test |
Mode i) because GST cannot display MODE 7 (1st trip AT
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode ll) is recommended. |

EC-215 383 ‘
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TROUBLE DIAGNOSIS FOR DTC P0141

IGNITION SWITCH
ON or START

Rear Heated Oxygen Sensor Heater (Cont’d)

EC-RRO2/H-01

I — EESEK EE*EBSV . mm— : Detectable fine fgerTCDTC
% (J7B) i : — Non-detectable line for
!
(4]
A/B
REAR HEATED
OXYGEN
SENSOR
[Led L) 2t L]
/B R W B
fL____R
| |
-TT= JOINT
K — @o— CONNECTOR-24
R D w B L‘_[ L_II (F106}
[T - == L L
1aT[|= - - T=% - - 20T|f - - ~ f[23T]F - - q[367
a1] [y {[2sT]) T
R w B
£l _1@—
| |
KI_ _[@—
R w B
MEE
Calha T -~
F192 Fica
R w B
L. |®
1 L I
k1. _|e®
[
g W Il
el [ l—| B
[o7] [56] ? 8
O2ZHRR 02SRR ECM J
S ?
MODULE) __!__ L
F18 F19
1i2]ala 561718 1 B R E=REGE Refer to last page (Foldout page).
91011 |12]13]1a]15]18]s7]18]18]20 Mvﬁo 8| slio]11[12]12]14]15]16 '
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear heated oxygen sensor

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Perform “TRCUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

\d

INSPECTION END

EC-217

N l
\\\ CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. > o 154 fuse
~Hear heated oxygen 2, Disconnect rear heated oxygen sensor e Harness for open or short
/ N censor harness conneciar harness connector. between rear heated oxy-
! _— A 3. Turn ignition switch “ON”. gen sensor and fuse
View with lift up condition seFagov| | 4. Check voltage between terminal @ and If NG, repair harness or
ground. connectors.
Voltage: Battery voitage
E DISCONKECT OK
1.8. E \d
@ CHECK GROUND CIRCUIT. NG | Check the following.
4 1. Turn ignition switch “OFF". *| & Harness connectors
2. Disconnect ECM harness connector. D).
' 3. Check harness continuity between termi- * Harness connectors
I ’ nal @ and ECM terminal (307} . (Msg) ,
O Continuity should exist. # Harness for open or short
= if OK, check harness for short to ground between ECM and rear
SEF376T)
and short to power. heated oxygen sensor
5] OK If NG, repair open circuit,
DISCONNECT DISGONNEGT short to ground or short to
) Ej] F Ej] power in harness or con-
Al T‘s‘m nectors.
ecM  |o[connEcTeR (311 4
107 w4 CHECK COMPONENT NG | Replace rear heated oxy-
{Rear heated oxygen sensar heater). " | gen sensor.
Refer to “COMPONENT INSPECTION” on
@f@) ‘__Q_l next page.
lOK
SEF$55T

A

EM

LG

FE

GL

MIT

AT

FA

BR

RS

[HA
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TROUBLE DIAGNOSIS FOR DTC P0141

SEF378T|

Rear Heated Oxygen Sensor Heater (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.
1. Check resistance between terminals @ and @) .
Resistance: 2.3 - 4.3Q at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@and®,. 3. @
No
@adD, @, @
If NG, replace the rear heated oxygen sensor.

CAUTION:
Discard any heated oxygen sensor which has been dropped

from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-218



TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

Fuel Injection System Function (Lean side)
(PO171: Right bank), (P0174: Left bank)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the g
theoretical mixture ratio based on the mixture ratio feedback signai from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.), the s
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

ECM EY
Front heated oxygen sensors Density of oxygen in exhaust gas > (ECCS » Injectors
{Mixture ratio feedback signal) control
module} l@
Diagnostic Trouble L Check Items
Code No. Malfunction is detected when ... (Possible Cause)
PO171 & Fuel injection system does not operate properly. # Intake air leaks
0115 & The amount of mixture ratio compensation is too large. (The | Front heated oxygen sensor EE
(Right bank) mixture ratio is too lean.) ® |njectors
e Exhaust gas leaks
PO174 & [ncorrect fuel pressure GL
0210 e Lack of fuel
(Left bank) ® Mass air flow sensor
M
AT
A
RA
DIAGNOSTIC TROUBLE CODE CONFIRMATION BR
BacTtiveTEsTH  [] PROCEDURE
SELF-LEARN B1:100%
CONTROL B2 : 100% NOTE: ST
========== MONITOR ===zzzzzz2 If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPS-RPM (POS}) Orpm PROCEDURE” has been previously conducted, always turn
O NPrS oo5C ignition switch “OFF” and wait at least 5 seconds before con- a8
FR 02 SEN-E2 0.01V ducting the next test.
2’; ﬁ'ism-gé }00‘} 1) Start engine and warm it up to normal operating tem-
B2y 00% perature. BT
| CLEAR ] 2} Turn ignition switch “OFF” and wait at least 5 seconds.
SEF329% 3) Turn ignition switch “ON” and select “SELF-LEARN

CONTROL” in “ACTIVE TEST” mode with CONSULT.  pja
4) Clear the self-learning control coefficient by touching

% MONITOR  ¥¢ NOFAIL [] “CLEAR"
CMPS<RPM (POS)  2000rpm 5) Select “DATA MON]TQR" mode with CONSULT._ EL,
FR 02 MNTR-B1 RICH 6) Start engine again and let it idle for at least 10 minutes.
FR 02 MNTR-B2 RICH The 1st trip DTC P0171, P0174 should be detected at
this stage, if a malfunction exists. B3
7) If it is difficult to start engine at step 6), the fuel injec-
tion system has a malfunction. 1
|

RECORD

SEFB55QY

EC-219 387
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

{sensor harness
2
connector

Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

(Cont’d)

8) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-223. If engine does not start, visually check for

exhaust and intake air leak.
OR

1)

2)
3)

9)

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Select “MODE 7” with GST. Make sure 1st trip DTC
PO100 is detected.

Select “MODE 4” with GST and erase the 1st trip DTC
PO100.

Start engine again and run it for at least 10 minutes at
idle speed.

Select “MODE 7” with GST. The 1st trip DTC P0171,
P0174 should be detected at this stage, if a malfunction
exists.

If it is difficult to start engine at step 8, the fuel injection
system has a malfunction.

10) Crank engine while depressing accelerator pedal.

if engine starts, go to “DIAGNOSTIC PROCEDURE”,

EC-223.
If the engine does not start, visually check for exhaust

and intake air leak.

OR

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart engine and run it at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON".

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |.

Perform “Diagnostic Test Mode [l (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The DTC 0115, 0210 should be detected at this stage,
if a malfunction exists.

10) If it is difficult to start engine at step 9, the fuel injection

system also has a malfunction.

11) Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE",

EC-223.
If the engine does not start, visually check for exhaust
and intake air leak.

EC-220



TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

]
RIGHT BANK (Cont d)
BATTERY -
IGNITION SWITCH
| ON or START
- |
30A Refer to EL-POWER. ! FUSE
15A BLOCK |Referto
T (B} |EL-POWER.
W/PU y
rJ—| L1s]
[+] == i
R/B
CFF START |IGNITION
SWITCH
ACC®- ON
R/B
E13
F36
R/B
I 3 |
FRONT HEATED
OXYGEN SENSOR

EC-FUELRH-01

B : Deteclable line for DTC
—: Non-detectable line for OTC

GED
117 |
o K] 2]
i | LY W
R R ¢ F-,l
2] ||?|| i JOINT
INJECTOR LII\I(.)JESCTOFI I\II*JS%CTOH | | — CONNECTOR-24
, . ) (GD)
é Fi3 é : | 1] |_r.J|1—|
L1] L] I [
; = | i
i I
! 4 Y
| I
ZH]
_______ 2 N kN I [
GD) |—.—| |—.—| [ Sy
RIY W ]| @— I I
B B B
Ly w | . I
[zl il I[ee] I [l ECM ®
INJ#1 INJ#3 INJ#5 DIHFR 025FR (ECCS J_
R = =
GIY
| Refer to last page {Foldout page).
ol fFaE (RERE CEEN™E (RER €
en Y AR Grr@ G/ ® G
<=L (F132) , (F132) ., (A
R
f——
101162 10314 ) | 105§ 106 | 107 | 108 8 . 3 2 m_
s o || [uz]ie]us e 7 10 O 27]28[20]30] I3 (GID),
7 |18 | 19 {120] {rer]veefran [ e mna E 1 GY
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

)
LEFT BANK (Cont’d)
BA . - - -
TTERY IGNITION SWITCH EC-FUELLH-01
| ON or START
30A Refer to EL-POWER. ¥ FUSE
Refer to
154 |BLOCK !
% (] % i) EL-POWER.
W/PL i mmm - Detectable line for DTG
| [1s] m : Non-detectable line for DTC
, <] |
W/PU R/B
STAHT IGNITION
SWITCH BB
ACC‘ [il E13
I_I%I_I T GD
R/B
B/R
|
B/R
|i| E1a R
Iﬂ—l Fa7 [3]
R FRONT HEATED
| (Bl_)i(YGEN SENSOR
® o
] A
L W
Ll Bl
L.
R R R T JOINT
l_l_I [_I_l '_I_I I | CONNECT OR-24
[2] INJECTOR [z] INJECTOR [2] INJECTOR ! ! i 1 €
NO.2 NO.4 NO.6 II : 1Ly Ll—IJ
Ll :
1 1 1 | |
LI—I_I |I_—‘IJ__I I_lTI_I | I 4 *
RIG B/OR PU/R o
(| @—
B B
RIG B/OR PU/R L w | |
05 1 [z [zl [1z7] Bl ecum L
INJ#2 INJ#4 NJ#6 OZHFL 025FL  |(ECCS J_
e = =
E®
Refer to last page (Foldout page)-
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)
Fuel Injection System Function (Lean side)

(P0171: Right bank), (P0174: Left bank)
(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START @l
l NG MA
CHECK EXHAUST AIR LEAK. o | Repair or replace.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst. o
SEF099P Bl
v OK
Right bank {-B1
e ,) I CHECK FOR INTAKE AIR LEAK. NG‘ Repair or replace. e
% Front heated oxygan 7 Start engine and run it at idle. Listen for an o L
intake air leak between the mass air flow
sensor and the intake manifold.
OK
B v
CHECK FRONT HEATED OXYGEN SEN- NG; Repair open circuit, short [ETE
SOR. O to ground or short to power =
1. Turn ignition switch “OFF". in harness or connectors.
2. Disconnect front heated oxygen sensor
harness connector and ECM harness ClL
SEFO62Y connector.
3. Check hamness continuity between ECM
Left bank (B2) __ and sensor terminals. Wi
/“W Terminals |
KOH filler cap P code =T oo Bank
@// © PO130 50 2 RH AT
Nt P0150 51 2 LH
Front heated oxygen . Continuity should exist. =
sensor LH harness - 4. Check harness continuity between ECM FA
@%nector and sensor or ground.
Terminals o
\ ® - RiA
o - P code S Bank
i SEF0S3Y ECM S?;:r:dor
DISCONNECT SCONNECT P0O130 50 2o0r ground RH a0
E E@ Gé:‘] PO150 51 2orground | LH BR
HS. 1.5,
I T Continuity should not exist.
|L_Ecm IOICONNECTOR” 11213 If OK, check harness for short to ground S
{RH) 50 51 {LH} and shaort to power.
i OK
Q] NG , RS
CHECK FUEL PRESSURE. o| Check the following.
e = 1. Belease fuel pressure to zero. Refer to | ® Fuel pump and circuit
= EC-29. Refer to EC-450.
x [Q] 2. Install fuel pressure gauge and check ¢ Fuel pressure regulator BT
@E@ ) tual pressure. Refer to EC-20.
* SEF064Y At idle: e Fuel lines
Approx. 235 kPa Refer to “ENGINE )
(2.4 kgicm?, 34 psi) MAINTENANCE” in MA [FA
A few seconds afler ignition switch is section.
turned OFF to ON: e Fuel filter for clogging
Approx. 294 kPa I NG, repair or replace. s
(3.0 kgicm?, 43 psi) =,
l oK
DX
® .

EC-223 391
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

B AacTivetest B [
* # %k POWER BALANCE * %%

Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

(Cont’d)
®

======== MONITOR ====z====
CKPS* RPM (POS)  B25rpm l
MAS AIR/FL SE 1.53v CHECK MASS AIR FLOW SENSOR. NG T Gheck connectors for
IACV-AACIV 20 step E Check “MASS AIR FLOW" in | rusted terminals or loose
w E:%AJQUI\:I?NITOR” mode with connections in the mass air
. flow sensor circuit or engine
I 2 ” 3 ” 4 ] TEST 2.0 - 6.0 g-m/sec: at idling grounds. Refer to EC-110.
12.9 - 25.3 g-misec: at 2,500 rpm
(56 ][] Ji smr OR
SEF6I0P @ Check “mass air flow” in MODE 1
with GST.
2.0 - 6.0 g-m/sec: al idling
7.0-200 g-n(;.’sec: at 2,500 rpm
R
Check mass air flow sensor output
voltage, refer to EC-110.
1.7 - 2.1V at 2,500 rpm
OK
v
NG

MEC703B|

CHECK FUNCTION OF INJECTORS.
1. Install all parts removed.
2, Start engine.

3. Perform “POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circuit pro-

speed drop.
CR

Listen to each injector operating
sound.

Clicking noise should be
heard.

duces a momentary engine
D

OK

A 4

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

SEF595Q)

Y

1. Turn ignition switch “OFF",

2. Disconnect injector harness connectors
on left bank {right bank).

3. Remove injector gallery assembly.
Refer to EG-30.
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connectors on right
{Left bank) bank should remain con-

nected.

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-443.
Repair harness or connec-
tors.

1. Disconnect all ignition coil hamess con-
nectors.

2. Place pan or saucer under each injector.
3. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.
Fuel should be sprayed evenly for each

cylinder.

NG

hd

OK
hd

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

Y

INSPECTION END

EC-224

Replace injectors from
which fuel does not spray
out,

Always replace O-ring with
new ane.




TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the g
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the A
ECM judges the condition as the fuel injection system maifunction and light up the MiL (2 trip detection logic).

ECM EM
. . =]
Density of oxygen in exhaust gas (ECCS .
Front heated oxygen sensors » »| Injectors
(Mixture ratio feedback signal) control
module) L@
Diagnostic Trouble N Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PO172 ® Fuel injection system does not 6perate properly. e Front heated oxygen sensor
0114 ¢ The amount of mixture ratio compensation is too large. (The | ® Injectors e
(Right bank) mixture rafio is too rich.) ¢ Exhaust gas leaks
PO175 . lncorrefl;t fuel pressure cL
0209 e Mass air flow sensor
{Left bank)
Vi
AT
[FA
RA
DIAGNOSTIC TROUBLE CODE CONFIRMATION BR
Wacrivetestl [ PROCEDURE
SELF-LEARN Bt :100%
CONTROL B2 : 100% NOTE: ST
zzzzzzzzss MONITOR =======22 If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPSRPM (POS) Orpm PROCEDURE” has been previously conducted, always turn
(FJSSZE‘S‘NEJ%“fP’S ey ignition switch “OFF " and wait at least 5 seconds before con- ¢
FR 02 SEN-B2 0.90V ducting the next test. ,
A/F ALPHA-B1 100% 1) Start engine and warm it up to normal operating tem-
A/F ALPHA-B2 [L",] 100% perature. Eh
CLEAR | 2) Turn ignition switch “OFF” and wait at least 5 seconds.
SEF330R 3) Turn ignition switch "ON" and select “SELF-LEARN

CONTROL” in “ACTIVE TEST” mode with CONSULT.  [4a
4) Clear the self-learning control coefficient by touching

¥ MONITOR ¥ NOFAIL [] “CLEAR"
CMPS<RPM (POS)  2000rpm 5) Select l‘DATA MONITOR” mode with CONSULT EL
FR O2 MNTR-B1 RiCH 6) Start engine again and let it idle for at least 10 minutes.
FR 02 MNTR-B2 RICH The 1st trip DTC P0172, P0175 should be detected at
this stage, if a malfunction exists. (04
7) If it is difficult to start engine at step B), the fuel injec-
tion system has a malfunction.

l RECORD

SEF855Q)

EC-225 393



TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)
(Cont’d)

8) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-229. If engine does not start, remove ignition piugs

and check for fouling, etc.
CR

Ssensor harness
P

= connecler
: 4)

SEFE49T)

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-

ness connector.
Select “MODE 7” with GST. Make sure 1st trip DTC

P0O100 is detected.
Select “MODE 4” with GST and erase the tst trip DTG

PO100.

Start engine again and run it for at least 10 minutes at
idle speed.

Select “MODE 7 with GST. The 1st trip DTC P0171,
P0175 should be detected at this stage, if a malfunction

exists.
If it is difficult to start engine at step 8, the fuel injection
system has a malfunction.

10) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-229. If engine does not start, remove ignition plugs

and check for fouling, etc.
OR

9)

Start engine and warm it up to normal operating tem-
perature.

Tumn ignition switch “"OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart engine and run it for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON?.

Perform “Diagnostic Test Mode N (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |.

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.

10) Start engine again and run it for at least 10 minutes at

idle speed.
The DTC 0114, 0209 should be detected at this stage,

if a malfunction exists.

11) If it is difficult to start engine at step 10, the fuel injec-

tion system also has a malfunction.

12) Crank engine while depressing accelerator pedal. If

394

engine starts, go to “"DIAGNOSTIC PROCEDURE",
EC-229. If engine does not start, remove ignition plugs
and check for fouling, etc.

EC-226



TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)
Fuel Injection System Function {(Rich side)
(P0172: Right bank), (P0175: Left bank)

]
RIGHT BANK (Cont’d)
BATTERY - - -
IGNITION SWITCH EC-FUELRH-01 Gl
| ON or START
a0A Refer to EL-POWER. 1 FUSE
154 | BLOCK |Referto VAN
- (/8] EL-POWER.
WrPU
N |
I_“L'_‘ I[——I_;S_I ] mmmm - Detectabls line for DTC EWM
R/B — Non-detectable line for DTC
0:‘/‘ START GNITION
SWITCH
LE
o 4 6
3 R/B
3] @ (SE
BR
: F36
I R/B
BR -
ED =
i) |
LR R/B
e CL
[2]
R FRONT HEATED
gﬁYGEN SENSOR MT
T
I ] =
® 4 T AT
1 1 I
R R R K’ ~-]
1 El =] T JOINT A
INJECTOR INJECTOR INJECTOR } : CONNECTOR-24
é NO.T NO.3 NO.5 | i
o o Fia3 I Fi34 ' B L) 2
1 1 1 | |
|_I_| I_,_| |—-,——| | ] '
RB R7Y Lw ! I I\ ¥
| i
FED I I o
[ N
O JF--==="__ [0 | 1
Colr-- &2 - Tan| |
R/B RY Lw ] @&— I I 8r
B B 3
)4 W | I
||_1_n']2_| rwlfﬂ m 119 l'sTII ECM @ RS
INJ#1 INJ#3 INJ#5 O2HFR O25FR {ECCS _L
o = =
Fe Bi
1 Refer to last page {Foldout page). HA
11315 Ems) F2 AlBINED ARBINGD B[ .
ozt & AED® (PSP G @ G @
S -t
|1|11111|1| B B B
—_— B
10 102 [ 1os0a] [10s] 106 Jror Jros 1]2]3 FEENE
w[ra[fne| [ms[wems]ns] Ledel7l8lo] O
7| ns o] 20] |12 fies 1z IIEI 19] : : HS.
15[16]17]1 59

MEC216C

EC-227 : 395
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TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)

]
LEFT BANK (Cont d)
BATTERY - - -
IGNITION SWITCH EC-FUELLH-01
T ON or START
30A Refer 1o EL-POWER. 1 FUSE
% 1sa  |BLOck |Roterte
T {J/B) .
WiPU ] £106 mmmm - Detectable line for DTC
l 18 — - Non-detectable line for DTC
WIPU RB
q‘/‘ START |iGNITION
SWITCH
Acc‘O- E105 E13
||iJ[ Fa6
B/R
|
B/R
R/B
e =1
R FRONT HEATED
| E):{(YGEN SENSOR
@ ®

-

R R R f"‘ "1 JOINT
1 | CONNECTOR-24
=1 1 =1 Py I
INJECTOR INJECTOR INJECTOR 1 1
“INo2 NO .4 NO.& : : 1L] LL-.J
F17 F20 (F21) | | B
L] L] Ll | |
KN} L] L oy y
R/G B/OR PUR R
| @—
B
R/G B/OR PU/R L W | I
(ios]) (il [FAl [GZ] F1 com @
INJ#2 INJ#4 INJ#6 O2HFL O2SFL | (ECCS _L
C(C))NTREL AL £
MODUL! =
’
= Refer to last page (Foldout page).
Sl CHED CRER
: . NBE
214 - N EIEVA i 54 A
Al BEIDN G <) {Fs)
Glef7le/ 5~ Ll S
101 [102 J1os [ voa ] [ 105 [ vo6 T 107 20m
oo [nef s refus o HS
GY 9.
T R I E B

MEC217C



TROUBLE DIAGNOSIS FOR DTC P0172 {-B1), P0175 (-B2)

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)

(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START : @l
A l
A , MA
CHECK FOR EXHAUST AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for an "
sEFoggp| | exhaust air leak before the three way cata- E
fyst.
Right bank (-B1)
174 ) \ \/ OK L@
% Front heated oxygen LB B
sansor AH harhess connectar & - —
/ CHECK FRONT HEATED OXYGEN SEN- | NG | Repair open circuit, short to
SOR. "1 ground or short to power in
1. Tumn ignition switch “OFF”. harness or connectors.
2. Disconnect front heated oxygen sensor
harmess connector and ECM harness FE
connector.
3. Check harness continuity betwean ECM
and sensor terminals. CL
SEFQ62V
Left bank (-B2 P code Toriinals Bank
:,ﬂ/’é/) - ECM Sensor MT
/q Oil filter cap PO130 %0 2 RH
‘// PO150 51 2 LH
' \J > Continuity should exist. AT
- 4. Check harness continuity between ECM
Front heated oxygen and sensor of ground.
senscr LH harness -~ FA
5 connector e oY Terminals
A P code Sensor or | Bank
\ N o 2N P ECM ground
L 7 : SEF0G3V| | P0130 50 2orground | RH
PO150 51 2 or ground ILH
E @ DISCONNEGT E o IF_I)I
s, &3] TS Gg:)] Continuity should not exist.
— — If OK, check harness for short to ground
f_Ecm o] CONNECTOR|I T12[3) and short to power. 8r
(RH)50 51 {LH) OK
Y
@ CHECK FUEL PRESSURE. NG‘ Check the following. B
| ! 1. Release fuel pressure to zero. Refer to | @ Fuel pump and circuit
- = L EC-29. Refer to EC-450.
Cl@ @ 2. Install fuel pressure gauge and check o Fuel pressure regulator By
fuel pressure. Refer to EC-29.
SEF0B4V At idle: li NG, repair or replace.
Approx. 235 kPa A

(2.4 kgiem?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON: EL
Approx. 294 kPa
(3.0 kgicm?, 43 psi)

lOK

®

EC-229 397
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TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

&

CKPS+» RPM (POS)
MAS AIR/FL SE
IACV-AACHN

B activetesT B [

* ¥k ¥k POWER BALANCE % %k
======== MONITOR ========

825rpm
1.53v
20 step

by

BRG] e

EE

| START

SEF630P|

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)

Suitabie tool

MEC703B

(Cont’d)
®
CHECK MASS AIR FLOW SENSOR. NG T Gheck connectors for
Check "MASS AIR FLOW" in 7| rusted terminals or loose
“DATA MONITOR” mode with connections in the mass air
CONSULT. flow sensor circuit or engine
2.0 - 6.0 g-m/sec: at idling grounds. Refer to EC-110.
7.0 - 20.0 g-m/sec: at 2,500 rpm
OR
Check “mass air flow” in MODE 1
with GST.
2.0 - 6.0 g'm/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm
OR
oy Check mass air flow sensor output
N voltage, refer to EC-110.
1.7 - 2.1V: at 2,500 rpm
OK
L 4
CHECK FUNCTION OF INJECTORS. NG T periorm TROUBLE DIAG-
1. Ingtall all parts removed. "] NOSIS FOR NON-DE-
2. Start engine. TECTABLE ITEMS,

3. Perform “POWER BALANCE” in “Injectors”, EG-443.
“ACTIVE TEST” mode with Repair harness or connec-
CONSULT. tors.

4. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

3. Listen to each injector operating

sound.
Clicking neise should be
heard.
OK
Y
Remove injector assembly. Refer to EC-30.
Keep fuel hose and all injectors connected
to injector gallery.
¥
Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.
1. Disconnect all injector hamess connec- | 2P| Replace the injectors from

tors.

2. Disconnect all ignition coil harness con-
neclors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

il Does not drip.

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

'

INSPECTION END

EC-230

A

which fuel is dripping.




TROUBLE DIAGNOSIS FOR DTC P0180

Under the rear seat ___
Tank fuel temperature sensor

N\

harness ¢onnector

Tank fuel temperature
SENSor

SEF248PA
20
18:
&
S 4T Acceplable
1.0¢
3 oaf
1%}
& 04f
0.2f
ol PR
20 0 20 40 80 BO 100
(-4) (32} {68)(104){14D) (176}{212)
Temperature °C (°F)
SEFQG12P)

ON BOARD DIAGNOSIS |LOGIC

Tank Fuel Temperature Sensor

COMPONENT DESCRIPTION

The tank fuel temperature sensor is used to detect the fuel tem-
perature inside the fuel tank. The sensor madifies a voltage signal
from the ECM. The mcdified 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.
<Retference data>
Fluid temperature Voltage™ Resistance
°C (°F) V) (k)
20 (68) 35 2.5
50 (122) 2.2 0.84

*: These data are reference values and are measured between ECM terminal
& (Tank fuel temperature sensor} and ECM terminal @ (ECCS ground).

Diagnastic Check llems
Trouble Code Malfunction is detected when ... .
No. (Possible Causes)
PO180 ® An excessively high or low voltage is entered to ECM. | @ Harness or connectors
0402 ¢ Rationally incorrect voltage is entered to ECM, com- (The sensor circuit is open or shorted.}
pared with the voltage signals from engine coolant ® Tank fuel temperature sensor
temperature sensor and intake air temperature sensor.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR % Noral [] PROGCEDURE
CKPS'RPM(POS) Orpm NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
igrition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1) Turn ignition switch “ON".
2) Select "DATA MONITOR” mode with CONSULT.
] RECORD 3) Wait at least 10 seconds.
SEF804U If the result is NG, go to “DIAGNOSTIC PROGEDURE",

EC-234.
If the result is OK, go to following step.

4} Cool engine down until “COOLAN TEMP/S” is less than
90°C (194°F). H “"COOLAN TEMP/S” is already less
than 90°C (194°F) before step 4), the result will be OK.

5) Wait at least 10 seconds.

OR

Turn ignition switch “ON” and wait at least 10 seconds.

Select “MODE 7” with GST.

If the result is NG, go to “DIAGNOSTIC PROCEDURE”,

EC-234.

If the result is OK, go to following step.

EC-231

(VI

EL

[BX

399



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont'd)

3) Select “MODE 1” with GST and check for the engine
coolant temperature.

4) GCool engine down until the engine coolant temperature
is less than 80°C (194°F). If the temperature is already
Igss than 90°C (194°F) before step 4), the result will be

K.
5) Wait at least 10 seconds.
6) Select “MODE 7” with GST.

CONNECT OR
ﬁz i} C@H - C_ff\ H @ 1) Turn ignition switch “ON” and wait at least 10 seconds.
- — 2) Turn ignition switch “OFF"”, wait at least 5 seconds and
[_ecm__[o[connecTor] then turn “ON”.
59 3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.
@@ géhe?:esult is NG, go to “DIAGNOSTIC PROCEDURE”,
-234,

A | ! If the result is OK, go to following step.

!ﬁ & 1 4) Cool engine down until the voltage between ECM ter-

- minal & (Engine coolant temperature) and ground

SEFOB6Y becomes more than 1.0V.

If the voltage is already more than 1.0V before step 4),
the result will be OK.

5) Wait at least 10 seconds.

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

7) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

400 EC-232



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont'd)

EC-TFTS-01
E%EIE,'EASSW I : Detectable ling for DTG @H
@ T e : Non-detectabie lins for DTC
SENSOR} NIA
| 2] |
PiL B o
LG
PiL
.mL-—'P!L
FE
GL
PIL T
=
P/L AT
4 =A
P/L I I
[EA -
TFUEL ECM
(ECCS .J l BR
CONTROL
MODULE} __l___ . B
Fo 87
RS
Refer 1o last page {Foldout page}.
= D, (BD) BT
1]2]3|c]4]s5]8]7
(2N E22)
8] oliof 11]12]13]14]15]18 oy \Gla) oy
| HA
[ EL
1011024103 104] | 105 ] 18] 07| 108 EEIEEI 20 EEE 24|25
7 27
109 o] | 2| | e e ] s | s [ 10] O 31|32
H K 2 B BN B B a 15| 1 42|43 ()4

MEC107C
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TROUBLE DIAGNOSIS FOR DTC P0180

Under the rear seat

Tank fuel temperature

sensor harness

connector
=

¥ S
Tank fuel temperature sensor /
is buiit into fuel tank. /

= IES NN S

——

SEF246PA

DiISGONNECT

)
o

@

SEFL30P
B]
GISCONNECT
D EA €
[Q]
) SEF531P

Hot water—

DISCONNECT

Tank fuel temperature
sensor connector

SEF379T]|

Tank Fuel Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:

CHECK POWER SUPPLY.

1. Disconnect tank fuel temperature sensor
harness connector.

2. Turn ignition switch “ON".

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

Voltage: Approximately 5V

NG

OK

Check the following.

"| ® Harness connectors

CDRCDY)

® Harness connectors
(#58),

® Harness for open or short
between ECM and tank
fuel temperature sensor

If NG, repair harness or

connector.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Check harness continuity between termi-
nal (@ and body ground.
Continuity should exist.
If OK, check harness for short to ground
and short to power.

NG

OK

Y

Repair open circuit, short to

"| ground or short to power in

harness or connectors.

CHECK COMPONENT
(Tank fuel temperature sensor).
Refer to “COMPONENT INSPECTION”

below.

NG

OK
¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

h 4

INSPECTION END

COMPONENT INSPECTION

Tank fuel temperature sensor
Check resistance as shown in the figure.

<Reference data>

Replace tank fuel tempera-

| ture sensor.

Temperature °C (°F)

Resistance k2

20 (68)

23-27

50 {122)

0.79 - 0.90

[f NG, replace tank fuel temperature sensor.

EC-234




TROUBLE DIAGNOSIS FOR DTG P0306 - P0300

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire
ON BOARD DIAGNOSIS LOGIC

If misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen- @

sor (POS), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Engine speed ECM

MIA

Crankshaft position sensor (POS)

Y

1. One Trip Detection Logic (Three Way Catalyst Damage) EM

When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL} will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 engine 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 misfire is detected that wili cause
three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration) EE
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the = =
malfunction indicator lamp will light up based on the second consecutive trip detection logic. In this

condition, ECM monitors the misfire for each 1,000 revolutions of the engine. e
Diagnostic Trouble N Check ltems
Code No. Malfunction is detected when ... (Possible Cause) -
PO306 (0603) e No. 6 cylinder misfires. * Improper spark plug
& Insufficient compression
PQ305 (0604) & No. 5 cylinder misfires. ® Incorrect fuel pressure AT
& EGR valve )
P304 (0605) ® No. 4 cylinder misfires, e The injector circuit is open or shorted.
® Injectors BA,
PQ303 (0606) & No. 3 cylinder misfires. ® [ntake air leaks
# The ignition secondary circuit is open or
P0302 (0607) & No. 2 cylinder misfires. shorted. RA
e |ack of fuel
P0O301 (0608) ® No. 1 cylinder misfires. ¢ Magnetized signal plate (flywheel or
_ _ i drive plate) BR
P0300 {0701) ® Multiple cylinders misfire. e Front heated oxygen sensors
ST
RS
BT
A
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR % NOFaLL [] PROCEDURE (Overall)
CKPSeRPM(POS) 2040rpm CAUTION: EL
COOLAN TEMP/S 82°C Always drive vehicle at a safe speed.
VHCL SPEED SE B82kmv/h
B/FUEL SCHDL 2.5ms NOTE: DX

i “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn

ignition switch “OFF” and wait at least 5 seconds before con-

ducting the next test.

| RECORD j 1) Turn ignition switch “ON”, and select “DATA
SEFB27U = MONITOR"” mode with CONSULT.

EC-235 403
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TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

2) Start engine and warm it up to normal operating tem-
perature.

3) Turn ignition switch “OFF” and wait at least 5 seconds.

4) Start engine again and drive at 1,500 to 3,000 rpm at
least 3 minutes.
Hold the accelerator pedal as steady as possible during
driving.

NOTE: Refer to the freeze frame data for the test driv-

ing condition.

OR
1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine again and drive at 1,500 to 3,000 rpm for
at least 3 minutes.
Hold the acceierator pedal as steady as possible during
driving.
NOTE: Rgfer to the freeze frame data for the test driv-
ing condition.
4) Select “MODE 7” with GST.
OR

1) Start engine and warm it up to normal operating tem-
perature.

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

3) Start engine again and drive at 1,500 to 3,000 rpm at
least 3 minutes.
Hold the accelerator pedal as steady as possibie during
driving.

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

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

EC-236



TROUBLE DIAGNOSIS FOR DTC P0306 - P0300
No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
] Gl
CHECK FOR INTAKE AIR LEAK. NG | piscover air leak location
Start engine and run it at idle speed. Listen | and repair. A
for the sound of the intake air leak.
VOK
SECH4TAl Y CHECK FOR EXHAUST SYSTEM CLOG- | NG | Repair or replace it W
— GING. >
B B AcTiveTEST B D Stop engine and visually check exhaust
tube, three way catalyst and muffler for [I:-@
% sk k POWER BALANCE % %% dent.
======== MONITOR ===z=z==z==Z OK
CKPSe RPM (POS) 825rpm l
MAS AIR/FL SE 1.53V
IACV-AACN 20 step CHECK EGR FUNCTION. NG | Repair EGR system.
m Perform DIAGNOSTIC TROUBLE CODE v FE i
CONFIRMATION PROCEDURE for EGR
ng—”—s—”i, TEST Funclion'
[5][6 | | | smrr (See page EC-254.) €L
SEF630P OK

) y " T

PERFORM POWER BALANCE TEST. Goto .

B Y >
OIS
(S 5\",‘3‘ 1. Perform “POWER BALANGE” in
. Injector hazness A “ACTIVE TEST” mode. AT
‘.‘ I Q: connector / 2. Is there any cylinder which does
=7 \o
- ‘ @

Y

A P not produce a momentary
o O // /’l, &,‘5\ engine speed drop? =
A /" 4 4 OR

" [ .'if;;". When disconnecting each injector
&

Throttle wire

drum I\\ ) harness connector one at a time, is
[ & \ there any cylinder which does not BA
A S
9,‘\"‘\-\_*"( preduce a momentary engine

speed drop?

% @/ )\\Oj \ ers BR
Intake manifold collecter @ No
s

CHECK INJECTOR. Check injector{s) and cir- ST
Daoes each injector make an operating cuit(s). (See page EC-443.)
sound at idle?

Y

Yes ST
m Y
se CHECK IGNITION SPARK. NG | Check ignition coil, power
'"Je°t°rtSUb'ha'”E?3 1. Disconnect ignition coil assembly from "1 transistor and their circuits. BT
connec °r1 ﬁ rocker cover. {See page EC-329.)
\ SEF286P| [ 2. Connect a known good spark plug to
the ignition coil assembly. HIA

. Place end of spark plug against a suit-

) 3
A G\ (% able ground and crank engine.
Qyﬁ' Vv //, 4. Check for spark. EL
At idle Click JOK .
{Go to (& on next page.)
Peg 15X

Suitable tool

MEC7038B

EC-237 405
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- Ignition coil
Yy
SEF575Q
SEF1561

@ I'-‘\re\ss\u:;‘g\aug:?—%
AN W

Fue! filter A

74

SEF253P

L LN

Mass air flow

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
®

|

CHECK SPARK PLUGS. NG_ Repair or replace spark
Remove the spark plugs and check for " | plug(s) with standard type.
fouling, etc. For spark plug type, refer to
“ENGINE MAINTENANCE™
OK in MA section.
4
CHECK FUEL PRESSURE. NG Check the following.
1. Release fue! pressure to zero. (Refer to "] & Fuel pump and circuit
page EC-29.) Refer to EC-450.
2. Install fuel pressure gauge and check ® Fuel pressure regulator
fuel pressure. Refer to EC-29.
At idle:
Approx. 235 kPa
(2.4 kgicm?, 34 psi)
OK
v
CHECK COMPRESSION PRESSURE. NG‘ Check pistons, piston rings,
¢ Check compression pressure. | valves, valve seats and cyl-
Standard: inder head gaskets.
KPa (kglcmz, psi)y300 rpm
1,275 (13.0, 185)
Minimum:
kPa {kg/cm?, psi)/300 rpm
981 (10.0, 142)
Difference between each cylinder:
#Pa (kg/cm?, psi)/300 rpm
98 (1.0, 14)
4 OK
y
CHECK IGNITICN TIMING. NG‘ Adjust ignition timing.
Perform BASIC INSPECTION,
EC-82.
l' OK
CHECK COMPONENT NG [ Replace corresponding
(Front heated oxygen sensor). "] frant heated oxygen sensor.
Refer to “COMPONENT INSPECTION”,
EC-176.
OK
v
NG

K MASS AIR FLOW SENSOR.

Y

Check “MASS AIR FLOW” in
“DATA MONITOR” made with
CONSULT.

2.0 - 6.0 g-m/sec: at idling

7.0 - 20.0 g-nc';.’Rsec: at 2,500 rpm

SEF850T

Check “Mass air flow” in MODE 1
with GST.

2.0 - 6.0 g-m/sec: at idling

7.0 - 20.0 g-nglgec: at 2,500 rpm

CHEC

Check voltage between terminal (I
and ground.

{Engine is warmed up to normal
operating temperature.)

1.0 - 1.7V: at idlin
1.5 - 2.1V: at 2,50

@

rpm

¥y OK
{Go to @ on next page.}

EC-238

Check connectors for
rusted terminals or loose
connections in the mass air
flaw sensor circuit or engine
grounds.

{See page EC-110.)

If NG, repalr or replace it.
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No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

)

CHECK SYMPTOM MATRIX CHART. NG‘ Repair or replace. @l
Check items on the rough idle symptom in
“Symptom Matrix Chart”, EC-87.

i OK MIA

L

Some tesis may cause a Diagnostic
Trouble Code 1o be set. EM
Erase the DTC from the ECM memory

after performing the tests. Refer to EC-52.

LG

¥
Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT", EC-104.

4

INSPECTION END

G-
M
AT
FA
(RA

BIR

RS

BT

FA

EC-239 407
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Terminal

L. PIEZO-ELEMENT

SEF598K]

Knock Sensor (KS)

COMPONENT DESCRIPTION

The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking vibration
from the cylinder block is sensed as vibrational pressure. This
pressure is converted into a voltage signal and sent to the ECM.

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

TER-
WIRE DATA
MINAL
o COLOR ITEM CONDITION (DG voltage)
[Engine is running.'
64 W Knock sensor 2.0-3.0Vv
ldle speed

ON BOARD DIAGNOSIS LOGIC

* Freeze frame data is not stored in the ECM for the knock sensor.
The MIL will not light for knock sensor malfunction. The knock sensor has one trip detection logic.

Diagnostic

Check tems

Troul?\fli .Code Malfuncticn is detected when ... (Possible Cause}
P0325 ® An excessively low or high voltage from the knock ® Harness or connectors
0304 sensor is entered to ECM. {The knock sensor circuit is open or shorted.)

¢ Knock sensor

¥ MONITOR  Yr NO FaL [
CKPS*RPM (POS) 672rpm

REGORD |

SEF588Q

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10V.
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it at least 5 seconds at idle speed.
OR
@ 1) Start engine and run it at least 5 seconds at idle speed.
= 2) Select “MODE 3” with GST.
OR
1) Start engine and run it at least 5 seconds at idle speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-240
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Knock Sensor (KS) (Cont’d)
EC-KS-01

mmman : Detectable line for DTC
s - Nor-dtectable lins for DTC @l

ECM
(ECCS CONTRCL MODULE)

MIA
KNK
LE4]]
w EM
~§®
I [
I [
| |
| !
| |
| |
! |
} }
1 _ 1
(‘- --._
v [Em]
Enl 2. T JOINT GL
L] EORNEGTOR 24
w
-} 1
r'-- .‘. [——IT]—J
| | B (T
I |
| l
| |
| | AT
| |
| |
[
B R FA
[ I
| |
- RA
2
r'jw I I BR
[2] B B B
KNOCK |
SENSOR ® : -
Fi2z
T 1 1
Fi8 F19
RS
BT
A - []
R 0 2, GzhED
B Gy B
(A
[——
101|102 105 ] s0a} | 105 1oe] 07 [10g 24]25 del4o]as]er]_{oafes]es s?
oo [ i [ ] [wa[7alns [e] [8181718T8] Py O 26[27]2829]30] 177755 | [eelas]selsisaloslesles]rol v EL
mnooloponiliEER 19| EISESEEH I e oy W EIESES 53 Ut lis [
s 1e]17] 1] [38[30]  [40f41] 59 eofetee[es] [7z[78]79
X

MEC218C
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coliector

Engine ground
67 |

I
K Intake manifold

¥ TKnock sensor
{ { sub-harness
& connector

Air duct
YW
SEF283Py

DISCONNELT & BISGONNECT
A€ HE

[Eom__dcowecror] G @
54
SEF544P
E
g DISCONNELT
||
Ts.
€iD
e o
SEFS45P

.
2]}
(2]

€ &

SEF546P

Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

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

4

NG [ NG, repair open circuit,

short to ground or short to
power in harness or can-
nectors.

CHECK INPUT SIGNAL CIRCUIT-1,

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector and
knock sensor sub-harness connector.

3. Check harness continuily between ter-
minal @ and ECM termina! 63 .
Continuity should exist.

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

Y

B |

oK

NG Check the following.

¢ Hamess for open or shoit
between knock sensor
sub-harness connector
and knock sensor

If NG, repair open circuit,

short to ground or short to

power in harness or con-

nectors.

CHECK INPUT SIGNAL CIRCUIT-2.
Check resistance between terminal ) and
engine ground.
Resistance:

Approximately 500 - 620 kQ
If OK, check harness for short.
It is necessary to use an ohmmeter
which can measure more than 10 MQ.

\ J

OK ® Knock sensor {Refer to

“"COMPONENT

INSPECTION” below:.)
If NG, replace knock sen-
sor.

A\ 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

Y

INSPECTION END

COMPONENT INSPECTION

Knock sensor

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal @ and ground.

Approximately 500 - 620 k< [at 25°C (77°F)]

¢ |t is necessary to use an chmmeter which can measure more
than 10 MQ.

CAUTION:

Do not use any knock sensors that have been dropped or

physically damaged. Use a new one.

EC-242
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Crankshaft Position Sensor (CKPS) (POS)

COMPONENT DESCRIPTION
i N The crankshaft position sensor (POS) is located on the oil pan
j ! < facing the gear teeth (cogs) of the signal plate (flywheel). it detects @l

the crankshaft position signal (1° signal).
The sensor consists of a permanent magnet, core and coil.

Coil

Core
= When engine is running, the gap between the sensor and the gear A
] teeth (cogs) will periodically change. Permeability near the sensor
Permanent magnet
also changes.
I~ Terminal Due to the permeability change, the magnetic flux near the core is EM

SEP%]  changed. Therefore, the voltage signal generated in the coil is

changed.
The ECM receives the voltage signal and detects the crankshaft &

-position signal {1° signal).

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

MONITOR {TEM CONDITICN
CKPS-RPM (POS)

SPECIFICATION

® Tachometer: Connect Almost the same speed as the CON-
“| ® Run engine and compare tachometer indication with the CONSULT value. SULT value. @L

CKPS-RPM (REF)

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values, and are measured between each terminal and @ (ECCS ground).  MT
TER-
WIRE DATA
M;E)AL COLOR ITEM CONDITION (DG voltage) AT
Approximately 2.5V EA
(VJ oo
[Engine is running] W
Idle speed 0=
49 W Crankshaft position sensor SEFOS7V
(POS) Approximately 2.4V 8T
W
|Engine is running. | A RS |
Engine speed is 2,000 rpm. 0 lﬂﬂfﬂﬂlﬂﬂﬂfﬂﬂmmw]ﬂﬂﬂ
SEF058Y
[Engine is running.] HA |
[Ignition switch “OFF"I
0-1v
For a few seconds after turning ignition switch EL
4 W/B ECCS relay (Self-shutoff) “OFF”
|Ignition switch "OFF”[ |
u BATTERY VOLTAGE To¢
A few saeconds passed after turning ignition (11 - 14V)
switch “OFF” |
67 R BATTERY VOLTAGE
p — e
79 R ower supply for EGM [Ignition switch ONJ 11 - 14V)

EC-243 411
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Crankshaft Position Sensor (CKPS) (POS)

- (Cont'd)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Trouble Code Malfunction is detected when .... Ch?CK ftems
No {Possible Causse)
P0335 & 1° signal is not entered to ECM for the first few sec- & Harness or connectors
0802 onds during engine cranking. (The crankshalft position sensor (POS) circuit is open
........................................................................................... or shorted.)

e 1° signal is not entered to ECM during engine running. | ® Crankshaft position sensor (POS)

e Starter motor {Refer to EL section.)

& Starting system circuit (Refer to EL section.)
#® Dead {Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF" and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.
1) Turnignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.
2) Crank engine at least 2 seconds.
OR
1) Crank engine at least 2 seconds.
2) Select “MODE 7” with GST.
OR
w0y 1) Crank engine at least 2 seconds.
2} Turn ignition switch “OFF”, wait at least & seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode 1l (Seli-diagnostic
results)” with ECM.

EC-244
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Crankshaft Position Sensor (CKPS) (POS)

(Cont’d)
2ATTERY EC-POS-O1
Refer to . @H
EL-POWER. S : Detectable line for DTC
7.5A ———  Ncn-detectable line for DTC
NIA
W/L
=1 .
— [con =
i CRANKSHAFT
2] 2] = SENSOR
WL wWiL

Se
£
£

L WiL £ ____ N __:__— -}
! |
= | JOINT
[2] EX - N L | CONNECTOR-25
é 6[| A - te— oL
& Bk ol | 3 [
L L 5w g 5 & .
wB A E - - 42 -- 4] |
R -2 -
R W B
—— p
i it A \/
wa R A I I
I I
€20 ! ! EA
I t
w/B i .
~__
—-
® ®
|
11 1 .
WiB A R W B B B
el o d| 7
vB VB ECM
(ECCS 4 A
CONTROL = = .
MODULE) Fa Fis RS
- B
n I 3] 52 el
HHED  EXTED ‘lvB AIE1EIEAY )
21212] "W 5 © \ele/ s \&lel7l8/ Em HA
O L]
NRINIDEEBEEE G EL
; [
o[ Jua] 0] [res] o6 ror rcs 112]3] [4] 67 DX
| wo]m 2| [welwelms |} Lolel7181S] [ 10] O 12
=@y HS
[ fre [ren] [1et]tee]ses]voa 19] E

MEC219C
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(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

6

Engine ground
11 l

Crankshaft Position Sensor (CKPS) (POS)
/ AR
’ Intake manifoeld
/ Kcollector
o | |

¥

1. Tumn ignition switch “OFF”.

2. Loosen and retighten engine ground
SCrews.

v

NG

Lower radiator

CHECK POWER SUPPLY-I.

1. Turn ignition switch “OFF”,

2. Disconnect crankshaft position sensor
(POS) sub-harness connector.

3. Turn ignition switch “ON>.

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

Check the following.

e Harness connectors
NGB,

e Harness for open or
short between crankshaft
position sensor (POS)
sub-harness connector

and ECCS relay
e Harness for open or
OK short between crankshaft
position sensor (POS}
sub-harness connector
and ECM
If NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.

Voltage: Battery voltage

NI ﬁ

"= Front engine mount
—{witn —
View with under cover removed% SEFB28U

B :

SCrews.

3. Check harness continuity between ter-
minal & and engine ground.
Continuity should exist.

[ If OK, check harness far short to

\_j sensor (POS% 5
/S"b-“af"%/ CHECK POWER SUPPLY-I. NG | Repair harness or connec-
CO"”e°t°r// Check voltage between terminal @ and tors.
V U ground with CONSULT or tester.
/ Voltage: Approximately 5V
Q\ .
o OK
-
S B\ SEF277P 4 NG _
CHECK GROUNB CIRCUIT-I »| Repair open circuit, short
DISCONNECT 1. Turn ignition switch “OFF”. to ground or shart to power
2. Loosen and retighten engine ground in harness or connectors.
A&

ground and short to power,

<

®
0

OK
| B |
= CHECK INSTALLATION.
SEF791P| | Check that crankshaft position sensor
{POS) and front heated oxygen sensor
{left bank} harness clamp are installed

DISCONKECT

Ty correcliy, as shown in figure.
A€ +
———]2
<, ®

<

®
@

0,
B
Y

SEF792P

414 EC-246
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DISCONNECT

€ &

SEF793P

Crankshaft Position Sensor (CKPS) (POS)

V\¥Z7\

‘(o 86 - 1.10 kg-m,
74.6 - 95.5 in-Ib) SEM222F
DiSDONNEET
()
oo e
T -
SEF643P

LJI

SEF644P

(Cont’d)
®
l
CHECK POWER SUPPLY-IIl. NG
1. Reconnect crankshaft position sensor "| Check the following.
(POS) sub-harness connector. e Harness connectors
2. Disconnect crankshaft position sensor G}
(POS) hamess connector., ® Harness for open or
3. Turn ignition switch “ON". short between crankshaft
4. Check voltage between terminal O and position sensor (POS}
ground with CONSULT or tester. and crankshaft position
Voltage: Battery voltage sensor (POS) sub-har-
ness connector
OK If NG, repair harness or
. NG | connectors.
CHECK POWER SUPPLY-IV. "
Check voltage between terminal & and
ground with CONSULT or tester.
Voltage: Approximalely 5V
OK
;
CHECK GROUND CIRCUIT-II. NG | Check the following.
1. Turn ignition switch “OFF". | ® Harness connectors
2. Check harness continuity between ter- GIDY
minal @ and engine ground. ® Harness for open or
Continuity should exist. short between crankshaft
If OK, check harness for short to position sensor (POS)
ground and short 10 power. and crankshaft position
sensor (POS) sub-har-
OK
ness connector
If NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
y
NG

CHECK COMPONENT

[Crankshaft position sensor (POS)].
Refer to “COMPONENT INSPECTION™,
EC-248.

Y

OK
Y

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT*, EC-104.

|

SEF645P

L4

INSPECTION END

EC-247

Replace crankshaft posi-
tion sensor (POS).

MA

El

LG

CL

AT

A

BR

ST

RS

HA

ElL

415
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TROUBLE DIAGNOSIS FOR DTC P0335

SEF587P|

I

Q

7

2

+

SEF801P

Crankshaft Position Sensor (CKPS) (POS)
(Cont’'d)

COMPONENT INSPECTION

Crankshaft position sensor (POS)

1.

Bow

Disconnect crankshaft position sensor (POS) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Reconnect crankshaft position sensor (POS) harness connec-
tor.

Turn ignition switch “ON”.

Check voltage between terminals @ and @ when bringing a
screwdriver into contact with, and quickly pulling away from the
Sensor core.

Terminal Condition Voltage
®. @ Contacted Approximately 5V
' Pulled away Approximately OV

There should be a steady 5V as the screwdriver is drawn away

slowly.
If NG, replace crankshaft position sensor (POS).

EC-248
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E Camshaft Position Sensor (CMPS) (PHASE)
O-ring COMPONENT DESCRIPTION
Terminal A Coi The camshaft position sensor (PHASE) is located on the engine
front cover facing the camshaft sprocket. It detects the cylinder No. &l
I = signal. . _
T 17 | The sensor consists of a permanent magnet, core and coil.
When engine is running, the gap between the sensor and the A
?’ camshaft sprocket will periodically change. Permeability near the
Pernf;fzm sensor also changes. . '
magnet SEF250P Due to the permeability change, the magnetic fiux near the core is EM
changed. Therefore, the voltage signal generated in the coil is
changed.
The ECM receives the voltage signal and detects the cylinder No. ;=
signal.

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

TER- EE
WIRE DATA
Mlill\(leL COLOR ITEM CONDITION (DC voltage)
Approximately 4.2V CL
(AC voltage)
M Vi
48 W Gamshaft position sensor |Engine is running.l {Warm-up condition} L R
47 W | (PHASE) L 1dle speed ol i AT
120 ms e
T sereaar  [FA
*: Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
TFOUbr\IIE Code Malfuncticn is detected when .... (ngs?g:; %Q&Sse) B8R
c.
P0340 ® The cylinder No. signal is not entered to ECM for the |® Harness or connectors ST
o101 first few seconds during engine cranking. (The camshaft position sensor (PHASE] circutt is
........................................................................................... open or shorted.)
i . . ) & Camshaft position sensor (PHASE)
& The cylinder No. signal is not entered to ECM during | ¢ Starter motor (Refer to EL section.) By
engine running. & Starting system circuit {Refer to EL section.}
e The cylinder No. signal is not in the normal pattern BT
during engine running.
HA
[EL
B4

EC-249 417
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Camshaft Position Sensor (CMPS) (PHASE)
(Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE: '
if both DTC P0340 (0101) and P1335 (0407), P0335 (0802)
or P1336 (0905) are displayed, perform TROUBLE DIAG-
NOSIS FOR DTC P1335, P0335 or P1336 first. (See EC-336,

243 or EC-341.)
If “DIAGNQSTIC TROUBLE CODE CONFIBMATION

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.

1)
2)

Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

Crank engine at least 2 seconds.
OR

@

Crank engine at least 2 seconds.
Select “MODE 77 with GST.

CR
Crank engine at least 2 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
Perform “Diagnostic Test Mode i (Self-diagnostic
results)” with ECM.

EC-250



TROUBLE DIAGNOSIS FOR DTC P0340 _
Camshaft Position Sensor (CMPS) (PHASE)

(Cont'd)
EC-PHASE-0O1
| al
CAMSHAFT MM : Detectable line for DTC
POSITION — . Nan-detectable line for DTC
SENSOR
(PHASE) MIA
[ [ =M
w B
I____I>
N i B LG
1 |
I H
[ I JOINT CONNEGTOR-25 EC
i | ED
' ' 2] [2]
I 1 2] 2]
! I H [FE
i |
! |
I |
I I CL
| I
| I
| i } \
1 I MT
1 |
I |
| |
A AT
§_._ Q@
4 BA
W W B8 B B
el o] o BR
PHASE  PHASE ECM
(ECCS B
CONTROL = = 8T
MODULE) F18 F19
RS
|
Bl
= S |
SR BE 2|2|2|2]2| (FIA,
EL
1 .
101 ]z [0z ] 0] {105 108f107] <08 1]2]8 eo]21]22 24
so [ [ [2] [e[ne[ns [ne| [E16171819] O [26[27128[29130] 5 DX
wfne ][] [o[efele] LR [ elelesleler @y HS.
19 [oeas] [aofat] L42

MECz20C
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Eng

ine ground
N

/

/o
Intake rnanifold
{c/ollect/or

Lower radiator
core support

“S=ZFront engine mount
—in ~
View with under cover removed% SEF828U

7

ol v
Ol filer ca’;?"

CINON

- Camshaft pasition
sensor (PHASE) \

r

harness connecto
\

SEF274P

HME

M€

= ﬁconnecmnﬂ a®

46 47

. [Q]

&)
SEF855P
[B]
DISCCNNECT
W (%)
R

[Q]

- SEF608P

Camshatit Position Sensor (CMPS) (PHASE)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

F

CHECK STARTING SYSTEM.
Does the engine turn over?
(Deoes the starter motor operate?)

No

l Yes

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

v

.| Check starting system.

(Refer to EL section.)

=
CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect camshaft position sensor

harness connector.

3. Check harness continuity between ter-
minal @ and ECM terminals @&, @D.
Continuity should exist.

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

NG

(PHASE) harness connector and ECM

CK

B h 4

Repair open circuit, short

"| to ground ar short to power

in harness or connectors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”,

2. Loosen and retighten engine ground
5CTaws.

3. Check harness continuity between ter-
minal & and engine ground.
Continuity should exist.

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

NG

OK

A

.| Repair open circuit, short
"| to ground or short to power

in harness or connectors.

CHECK COMPONENT
[Camshaft position sensor (PHASE)].
Refer to “COMPONENT INSPECTION",

NG

EC-253.
l OK

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT", EC-104.

;

.| Replace camshaft position

sensor (PHASE).

Visually check the surface of camshaft
sprocket for chipping.

NG

Y

OK

v

INSPECTION END

EC-252

Replace camshalft sprocket.




TROUBLE DIAGNOSIS FOR DTC P0340

SEF583P)

SEF584P|

Camshaft Position Sensor (CMPS) (PHASE)
(Cont'd)

COMPONENT INSPECTION

Camshaft position sensor (PHASE)

1.

2.
3.
4

Disconnect camshaft position sensor (PHASE) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance:
Approximately 1,440 - 1,760Q at 20°C (68°F)
(HITACHI make)
Approximately 2,090 - 2,550 at 20°C (68°F)
(MITSUBISHI make}

EC-253

@l

M

L !

FE
oL |
MIT
AT
FA |

BR

RS
BT
HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close)
SYSTEM DESCRIPTION

Engine speed

h 4

Crankshaft position sensor (POS)

EGR gas temperature

v

EGR temperature sensor

ECM

- Engine cooclant temperature {ECCS EGHCT
Engine coolant temperature sensor > » solenoid
> control |
module} vaive

" - Start signal
Ignition switch

Throttle position

A J

Throttle position sensor

Low engine coolant temperature

Engine starting

Engine stopped

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

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 foilowing conditions, current
flows through the solencid valve. This causes the
port vacuum to be discharged into the atmosphere.
The EGR valve remains closed.

EGR and vacuum — EGRC-solenoid valve

lgniticn swilch {power supply)
—~ECM

EGRC-BPT
valve

Collector Throttle
body

SEF317U

COMPONENT DESCRIPTION

§ § Exhaust gas recirculation (EGR) valve
o a The EGR valve controls the amount of exhaust gas routed to the
intake manifold. 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.

SEFT83K]

422 EC-254




TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

£ v ouet EGRC-solenoid valve

The EGRC-solencid valve responds to signals from the ECM.
When the ECM sends an ON {groundy) signal, the coil in the sole-
noid valve is energized. A plunger will then move to flow the
vacuum signal [from the intake manifoid collector to the EGR @l
valve ]
The vacuum signal passes through the solenoid valve. The signal
then reaches the EGR valve. When the ECM sends an OFF signal, [y,
the plunger is returned by the spring which cuts the vacuum sig-
nal.

EGRC-BPT valve

Intake manifold '
collecter SEF592PD EM
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. G
MONITOR ITEM CONDITION SPECIFICATION
EGR TEMP SEN ® Engine: After warming up Less than 4.5V
¢ Engine: After warming up Idle OFF
& Air conditioner switch: “OFF*” |
EGRC SOuv e Shift lever: “N” . . FE
e Nodoad Revving engine up to 3,000 rpm. ON
ECM TERMINALS AND REFERENCE VALUE GL
Specification data are reference values, and are measured between each terminal and @ (ECCS ground}.
TER- M
WIRE DATA
M;]%AL COLOR ITEM CONDITION (DC voitage)
— . — AT
LEnglne is runnlngj {Warm-up condition)
43 B Sensor's ground ov
Idle speed -
FA

LEngine is running.] {(Warm-up condition)
Less than 4.5V

|_ Idle speed

63 L/OR EGR temperature sensor

|Engine is running.| {Warm-up condition)

0-1.0V
EGR system is operating. BR
|Engine is running.| (Warm-up condition) ,
0-0.7v
Revving engine up te 3,000 rpm quickly.
103 L/8 EGRC-solenoid valve pengmetr ® s ST
{Engine is running.| (Warm-up condition) BATTERY VOLTAGE !
Idle speed (11 - 14V} RS
Bl
ON BOARD DIAGNOSIS LOGIC RA
EGR temperature If the absence of EGR flow is detected by EGR temperature sen- '
Sensor sor under the condition that calls for EGR, a low-flow malfunction g
is diagnosed. |
EGR If EGR temperature sensor detects EGR flow under the condition
lemperature that does not call for EGR, a high-flow malfunction is diagnosed. g
ECM !
SEFO73P |

EC-255 423 \
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)

Diagnostic Trouble L Check Items
Code No. Malfunction is detected when ... (Possibie Cause)
P0400 A} The exhaust gas recirculation (EGR) flow is exces- | ® EGR valve stuck closed
0302 sively low during the specified driving condition. ¢ EGRC-BPT valve leaks
e Vacuum hose
e EGRC-solenoid valve
» Tube leaking for EGR valve
e EGR temperature sensor
& Exhaust gas leak
DIAGNOSTIC TROUBLE CODE CONFIRMATION
M EGR SYSTEM Po40ol [ ] PROCEDURE
OUT OF CONDITION
CAUTION:
zz=======z MONITOR ===z=====: Always drive vehicle at a safe speed.
CMPS-RPM(POS) 2,175rpm NOTE:
EURL SN 2oV e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always

turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
e During the test, P0400 will not be stored in ECM even
EF584U though “NG” is displayed on the CONSULT screen.

TESTING CONDITION:

Always perform the test at a temperature of —-10°C (14°F) or

B £GR SYSTEM Po400l [ ]

higher.
[TESTING;
1) Turn ignition switch “ON”.
zzzmeemzzs MONITOR =========: 2) Check “COOLAN TEMP/S” in “DATA MONITOR” mode
CMPS-RPM{POS) 1200rpm witch CONSULT.
THRTL POS SEN 0.64V i fe with
BFUEL SGHDE . 3.1me ﬁ:sgggrgelgv?OLAN TEMP/S value is within the range

COOLAN TEMP/S: Less than 40°C (104°F)

If the value is out of range, park the vehicle in a cool
place and ailow the engine temperature to stabilize. Do
SEF585U not attempt to lower the coolant temperature with a fan

or means other than ambient air. Doing sc may produce

an inaccurate diagnostic result.

W EGR SYSTEM Po400ll [] 3) Start engine and let it idle monitoring the value of
“COOLAN TEMP/S”. When the engine coolant tem-
perature reaches 70°C (158°F), immediately go to the
next step. '

4) Select “EGR SYSTEM P0400” of "EGR SYSTEM” in
“DTC WORK SUPPORT” mode with CONSULT.

5) Touch “START".

6) Accelerate vehicle to a speed of 40 km/h (25 MPH)

L SELF-DIAG RESULTS | once and then stop vehicle.

S It “COMPLETED” with “OK” appears on CONSULT
screen, go to step 9).

GOMPLETED

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) Check the output voltage of “THRTL POS SEN” (at
closed throttle position} and note it.

8) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the

conditions until “TESTING” changes to
“COMPLETED”. (It will take approximately 30 seconds
or more.)

CKPS-RPM (POS): 1,500 - 2,300 rpm (A/T)
1,700 - 2,400 rpm (M/T)
Vehicle speed: 10 km/h (6 MPH) or more

EC-256



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont'd)
B/FUEL SCHDL: 2.5 - 4 ms (A/T)
2.3 - 3.7 ms {M/T)
THRTL POS SEN: (X + 0.37) - (X + 0.6) V (A/T)
(X + 0.30) - (X + 0.81) V (M/T)
X = Voltage value measured at
step 7) @l
Selector lever: Suitable position
Iif “TESTING” is not displayed after 5 minutes, retry
from step 2).
9) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-259. EM

MA

OR
OVERALL FUNCTION CHECK LG
Use this procedure to check the overall EGR function. During this ﬂ

check, a 1st trip DTC might not be confirmed.
@ 1)  Start engine and warm it up to normal operating tem-
perature.
2) Check the EGR valve lifting when revving engine up to EE
3,000 rpm quickly under no load.
EGR valve should lift up and down without sticking.
3) Check voltage between EGR temperature sensor har- €L
ness connector terminal @ and ground at idle speed.

Less than 4.5V should exist.

] 4)  Turn ignition switch “OFF”. MT
@i@ 5) Check harness continuity between EGR temperature
sensor harness connector terminal & and ECM termi-

nal @& . AT

Continuity should exist.
6) Perform “COMPONENT INSPECTION”, “EGR tem-

perature sensor”. (See page EC-267.) EA
cJRe;
]
SEF354Q
ﬁ GONNECT . @ CONNECT @
A € A€
ECM__ |O[CONNECTOR 21) sr
43
RS
[Q] a0
SEF611P
(FIA

Overall function check

Check the EGR valve =
lifting when rewing EiL
engine from 2,000 rpm
up to 4,000 rpm.

SEF356Q

EC-257 425
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TROUBLE DIAGNOSIS FOR DTC P0400

IGNITION SWITCH
ON or START

)i
10A

£

FUSE

EGR Function (Close) (Cont'd)

Refer to

BLOCK |EL-POWER.

{J/B)

EC-EGRC1-01

I : Detectable line for DTC
— : Non-detectable line for DTC

@ L AT models

RAY
EGR
TEMPERATURE
oy (GD)]
e & L) =
L/OR
RrY
=
Bl
-E: JOINT
CONNECTOR-25
F107
— O (@
A L
RIY B
=]
[2] EGRGC-
SOLENOID
g VALVE
D)
IC| Y
L/B
CAP
LB LOR B
[Fia]l &=l =] =]
EGH EGHTS GND-A ECM SENS TCM
(ECCS GND (TRANSMISSION
CONTROL CONTROL
MODULE) MODULE}
Fi01 103

AHE
T 5 )

[ > ]
G

[ENEREN KD E

-
M

e @

2526127

28129130]1

13[14]15 @ 2ale4
20[21]22 337

38]39]40

HEED

Refer to jast page (Foldout page).

1061107 | 08

4|15 | e

122]123 |124

{44f45146[a7] |64]65]68]

L | N9

59|60]61]62]63

W
48149|50]51)52{53| 68[69|70] 71 -

72
safsssels[esl7sFrele P HS.

77|78|7¢

EC-258

MEC221C



TROUBLE DIAGNOSIS FOR DTG P0400

EGR Function (Close) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF0Q99P

Vagcuum hose connected—//

to EGR valve ]

CHECK VACUUM SOURCE TC EGR

VALVE.
1. Start engine and warm il up to normal
operating temperature.

2. Disconnect vacuum hose to EGR valve,

3. Check for vacuum existence.
Vacuum should not exist at idle.

4. Check for vacuum existence
when revving up to 3,000 rpm
quickly.

¢ Seclect “EGRC SOLENOCID
VALVE” in “ACTIVE TEST"
mode with CONSULT and turn
the solencid valve “ON".
Vacuum should exist when rev-
ving engine.
OR

~ SEFS93P
B BactveTestE [
EGRC SOV ON
======= MONITOR ========z
CKPS*RPM{FPOS) Orpm
N[ OFF |
SEF594P)

o
Split

Clogging

—
j)% Improper connection

SEF108L

4. Stop engine.

5. Start engine and check for
vacuum existence when rewving
up o 3,000 rpm quickly.

Vacuum should exist when rev-

y

CHECK EXHAUST SYSTEM. NG | Repair or replace exhaust

Check exhaust pipes and mufiler for "1 system.

lgaks.

OK
=
A
QK

.| GHECK COMPONENT

(EGR valve).

Refer to "COMPONENT
INSPECTION”.

{See page EC-261.)

NG

r

Replace malfunctioning
component(s).

ving engine.
NG
:
CHECK VACUUM HOSE. NGL Repair, raplace, or correct
Check vacuum hose for clogging, cracks "] routing.

and improper connection.
Refer to “Vacuum Hose Drawing”, EC-16.

lOK
®

EC-259

LG

B

€L

T

AT

FA

BR

RS

Br

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont'd)
D) ®

BEGRC soLv circUIT Bl

DOES THE SCLENOID

D
VALVE MAKE NG
CHECK COMPONENT Repair or replace EGRC-
AN QPERATING SOUND (EGRC-solenoid valve). "| solenaid valve or repair
g 1. Turn ignition switch “ON". circuit.
EVERY 3 SECONDS? E) 2 Perform “EGRC SOLV
CIRCUIT” in “FUNCTION

[ ~next I NO ][ YES | TEST" mode with CONSULT.
OR
MEFS57D) 1. Turn ignition switch “ON",

2. Turn EGRC-solenoid valve “ON”

D and “OFF" in “ACTIVE TEST”
W acmveTEST M D mode with CONSULT and check
EGRC SOV ON operating sound.
======== MONITOR =====z=== 1. Turn ignition switch “OFF".
CKPS*RPM{POS) orpm 2. Disconnect ECM harness con-
nector.

3. Turn ignition switch “ON".
4. Gonnect a suitable jumper wire
between ECM terminal

: and engine ground.
ON/OFF IE_ 5. Check operating sound cf sole-
SEF594P . \ )
noid valve when disconnecting
and reconnecting the jumper

E‘j @ wire, _

[ Ecm lo[connecTon]| v
103 CHECK COMPONENT NG‘ Replace EGRGC-salenoid
Suitable jumper {EGRC-solenocid valve). | valve.
wire Refer to “COMPONENT INSPECTION”
on next page.
OK
i Y
= SEF491V| | CHECK COMPONENT NG | Replace EGRC-BPT valve.

{EGRC-BPT valve).
Refer to “COMPONENT INSFECTION",

EC-262.

OK

Y
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT*, EC-104.

A

Check resistance of EGR temperature
Sensor,
{See page EC-267.)

Y
INSPECTION END

428 EC-260



TROUBLE DIAGNOSIS FOR DTC P0400

EGR valve

BATTERY

MEC4888

SEF6430)

10,000

1,000

Resistance k1

10

g

)
!'.
Y
y
4
iy
)
Yy
Q
I'.
l"'.
|,
l...
N
N
.'||
"I
Iy
l....
I...'.
)

Acceptable range

EGR Function (Close) (Cont'd)
COMPONENT INSPECTION

EGR valve

o Apply vacuum to EGR valve vacuum port with a hand vacuum
pump.

EGR vaive spring should lift.

e (Check for sticking.

If NG, repair or replace EGR valve.
EGRC-solenoid valve
Check solenoid valve, following the table as shown below:
Air passage Air passage
Conditions continuity continuity

between & and between & and ©

12V direct current supply
between terminals @ and &

No supply No Yes
If NG, replace the solenoid valve.

Yes No

EGR temperature sensor
Check resistance change and resistance value.

<Reference data>
EGR temperature Voltage Resistance
°C (°F) ] (MQ)
0 (32) 4.81 7.9-97
50 (122) 2.2 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

If NG, replace EGR temperature sensor.

1 I
o 50 100 150

{32) (122) (212 (302}

Temperature °C (°F)

200
(392)

SEF5260)

EC-261
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TROUBLE DIAGNOSIS FOR DTC P0400

SEF083P

EGR Function (Close) (Cont'd)

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (100 mmH,QO, 3.94 inH,0)
from under EGRC-BPT valve.

3. I aleakage is noted, replace the valve.

EC-262



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

Ignition FGM
g. o A intake manifold
switch J
L
Air duct ___ Gl
EGRC-
solenoid valve™
To EGR MA
valve Vacuum source [
Air filter ‘
EM
. ECM
Air
bleed | | EGR valve EGR
Diaphragm G O temperature
SEensor
Exhaust pressure* EGRC-B8PT ik
valve |- NV Il ——-- manifold
Exhaust
&L T manifold =
SEFC91PH ©[|='
SYSTEM DESCRIPTION MT

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttie 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. AT

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will increase. FA
If the roughness is excessive, 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. e
Diagnostic Trouble L Check Items
Code No. Malfunction is detected when .., (Possible Cause)
P0402 ® The EGRC-BPT valve does not operate properly. |e EGRC-BPT valve BR
0306 ¢ EGR valve |
® Misconneacted rubber tube
¢ Blocked rubber tube SV
# Crankshaft position sensor {(POS)
* Blocked exhaust system _ ‘
e Qrifice RS 1
e Masgs air flow sensor
e EGRC-solenoid valve
[HA
EL
DX

EC-263 431
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TROUBLE DIAGNOSIS FOR DTC P0402

B EGRC-BPT vLv Po402ll [
QUT OF CONDITION

zzz======= MONITOR czzzzz===:
CMPS-RPM(REF) 2012rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 2.9ms

0 20 40 60 80100

SEF273U

M EGRC-BPT VLV Po402l [

zzzzzz==== MONITOR zzzzzzz==:
CMPS-RPM(REF) 1537rpm
THRTL POS SEN Q.74V
B/FUEL SCHDL 2.2ms

0 20 40 60 80 100

SEF274U

B EGRC-BPT VLV Po402ll []

COMPLETED

SELF-DIAG RESULTS

SEF275U

EGRC-BPT Valve Function (Cont’'d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE"” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

TESTING CONDITION:
Always perform the test at a temperature of —-10°C (14°F) or
higher,
1) Start engine and warm it up tc normal operating tem-
perature.

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON" and select “EGRC-BPT/V
P0402” of “EGR SYSTEM” in “DTC WORK
SUPPORT” mode with CONSULT.

4) Start engine and let it idle.

5) Touch “START".

6) Check the output voltage of “THRTL POS SEN” (at
closed throtife pasition) and note it.

7) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen and the bar chart
may increase. Maintain the conditions many times until
“COMPLETED” appears.

Selector lever: Suitable position
CKPS-RPM (POS): 2,400 - 2,800 rpm {A/T)
2,800 - 3,600 rpm (M/T)
Vehicle speed: 30 - 100 km/h (19 - 62 MPH)
B/FUEL SCHDL: 2.9 - 3.1 ms (A/T)
1.8-2.1 ms (MIT)
THRTL POS SEN: (X + 0.14) - (X + 0.30) V (A/T})
(X + 0.13) - (X + 0.48) V (M/T)
X = Voltage value measured at
step 6)

e The bar chart on CONSULT screen indicates the
status of this test. However, the test may be fin-
ished 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 [f “TESTING” does not appear on CONSULT screen,
retry from step 2).

8) If “OK” is displayed, carry out “OVERALL FUNCTION
CHECK" on next page. If “NG” is displayed, refer to
“DIAGNOSTIC PROCEDURE”, EC-266.

EC-264



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)

EGRC-BPT valve

Intake manifold

ir du OR
1 A duet OVERALL FUNCTION CHECK

WARNING:
Be careful not to burn yourself, as the engine may be hot.
Use this procedure to check the overall function of the EGRC-BPT @]
valve. During the check, a 1st trip DTC might not be confirmed.
1) Disconnect the rubber hose to the collector from the EGRC-
solenoid valve at the collector. (M
2) Disconnect the rubber hose to the EGRC-solenoid valve from
the EGRC-BPT valve at the vacuum gallery B (EGRC-solenoid
SEF592PD valve side). EM

3) Connect between the collector and the vacuum gallery B
(EGRC-solenoid valve side) using a suitable rubber hose
directly as shown figure. (The intake manifold vacuum will be LC
directly applied to the EGRC-BPT valve and the EGR valve.)

4) Start engine.
5} Check for the EGR valve lifting with engine at less than 1,500 3¢

rpm under no load. .
EGR valve should remain closed or slightly lift up.

6) Keep engine speed at about 2,000 rpm, then check the EGR e
valve lifting when revving engine up to 4,000 rpm under no
load. eL
EGR valve should lift up to the full position, and go down
without sticking when the engine is returned to idle.

7) Check rubber hose between the EGRC-solenoid valve and the [
collector for misconnection, cracks or obstruction.

Overall functi heck /S350 A7 .
unction chec T‘Flr]rgt_tffta/body’ (@% Icl_:f:i;k the EGR valve AT
] : e .
NSNS
N Bk A
: SN
ﬂl- K_ é)fgy 'QU%‘ & / /
= @ “ )szfilable rubber hose
] \
S ’" i:uelkpressure reguiator ER
b AV SEFOT3V
For vacuum hose location, refer to “Vacuum Hose Drawing’’,
EC-16. 8T
RS
BT
A
EN
)4
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

4
CHECK HOSE. NG | Repair or replace vacuum
Check vacuum hose for clogging and | hose.
improper connection.
Refer to “VYacuum Hose Drawing”, EC-16.

¢ OK
CHECK EXHAUST SYSTEM. NG | Repair or replace exhaust
Check exhaust system for collapse. 7| system.

oK

Y

CHEGK ORIFICE. NG | Replace vacuum hose.

Check if orifice is installed in vacuum hose
between EGRC-BPT valve and EGRC-so-
lenoid valve.

l oK

CHECK COMPONENT NG | Replace EGRC-BPT valve.

h 4

{(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION” on

next page.
OK
Y
CHECK COMPONENT NG | Replace camshaft position
[Crankshalft positicn sensor (POS)]. "| sensor.
Refer to “COMPONENT INSPECTION”,
EC-243.
l OK
CHECK COMPONENT NG_ Replace mass air flow sen-
(Mass air flow sensor). "1 sor.
Refer to “COMPONENT INSPECTION",
EC-110.
OK
v
CHECK COMPONENT NG | Replace EGRC-solenoid
(EGRC-solenoid valve). | vaive.

Refer to "COMPONENT INSPECTION”
on next page.

OK

b4

CHECK COMPONENT NG | Replace EGR valve.

(EGR valve).
Refer to “COMPONENT INSPECTION",
EC-261.

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

4
INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0402

X No pressure

SEF172P

BATTERY

MEC4888

SEFB43Q)

EGRC-BPT Valve Function (Cont’d)
COMPONENT INSPECTION

EGRC-BPT valve
1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check leakage without apply-

ing any pressure from under EGRC-BPT valve.

Leakage should exist.

EGRC-solenoid valve
Check solenoid valve, following the table as shown below:
Air passage Air passage
Conditions continuity continuity
between & and between @ and @©
12V direct current supply
between terminals @ and & Yas No
No supply No Yes
If NG, replace the solenoid valve.
EGR temperature sensor
Check resistance change and resistance value.
<Reference daia>
EGR temperature Voltage Resistance
°G (°F) V) (M)
0(32) 4.81 7.9-97
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

If NG, replace EGR temperature sensor.

EC-267
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TROUBLE DIAGNOSIS FOR DTC P0420

ON BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function

ECM (ECCS control module)

ECM monitors the switching frequency ratio of front
and rear heated oxygen sensors.

: A three way catalyst with high oxygen storage
capacity will indicate a low switching frequency of
rear heated oxygen sensor. As oxygen storage

Front Rear capacity decreases, the rear heated oxygen sensor
heated heated switching frequency will increase.
exygen axygen When the frequency ratio of front and rear heated
sensor sensor oxygen sensors approaches a specified limit value,
, the three way catalyst malfunction is diagnosed.
I_I Three |_|
way
Exhaust Ca{a|ys{
gas _— -
D|agg%sdt|: Jg_mble Malfunction is detected when ... . (ngs?grélgg&ze)
P0420 ® Three way catalyst does not operate properly. e Three way catalyst
0702 e Three way catalyst does not have enough oxygen storage e Exhaust tube
capacity. ® Intake air leaks

® Injectors

& Injector leaks

& Spark plug

& Improper igniticn timing

02 SEN HEATER CMPLT
EGR SYSTEM INCMP

% MONITOR % NO FaiL L]
CKPS-RPM (POS}  2187rpm
FR 02 SEN-B2 0.37v
FR C2 MNTR-B2 LEAN
FR 02 SEN-B1 0.37V
FR O2 MNTR-B1 LEAN
RR O2 SENSOR 1.30V
RR 02 MNTR RICH
")
[ RECORD ]
SEFG31FP
B ShTSTATUS B Il
CATALYST INCMP
EVAP SYSTEM  INCMP
02 SENSOR INCMP

PRINT

SEF803U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

“DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

e If

1)
2}

Start engine and warm it up to normal operating tem-
perature.

Set “MANU TRIG” and “HI SPEED”, then select “FR
02 SEN-B1”, “FR O2 SEN-B2”, “RR 02 SENSOR?”,
“FR 02 MNTR-B2”, “FR 02 MNTR-B1”, “RR 02
MNTR” in “DATA MONITOR” mode with GONSULT.
Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constant under no load.
Make sure that the switching frequency between
“RICH” and “LEAN" of “RR 02 SENSOR” is very less
than that of “FR O2 SEN-B1” or “FR 02 SEN-B2” as
shown below.

Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Front heated oxygen sensor switching frequency

This ratio should be less than 0.5.
If the ratio is greater than 0.5, the three way catalyst is
not operating propetrly.

EC-268



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)
If the “FR O2 MNTR” does not indicate “RICH"” and
“LEAN” periodically more than 5 times within 10 sec-
onds at step 3), perform TROUBLE DIAGNOSES FOR
DTC P0133 first.
If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-270.
If the result is OK, go to following step.

9)
6)

7}

Select “AUTO TRIG” in “DATA MONITOR” mode with
CONSULT.

Drive vehicle at a speed of approximately 84 to 96 km/h
(52 to 60 MPH) with the following for at least 10 con-
secutive minutes.

(Drive the vehicle in an area where vehicle speed and
accelerator pressure can be held steady and constant.)
M/T: 5th position

A/T: D position (“OD"” ON)

If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-270.

Select “SRT STATUS” in “DTC CONFIRMATION”
mode with CONSULT.

Verify that “CATALYST” is “CMPLT".

If not “CMPLT”, repeat the test from step 5).

OR

ﬂ ECM  |ojcoNNECTO catalyst.
50 51 25 BB 25 2 1L |.",} 1
Np | ®
il 2)
4
@ ® € ¢ &H
SEF632P

3)
4)

OVERALL FUNCTION CHECK

@ CONNECT A ;
. E} C‘ﬂ @ “; | Use this procedure to check the overall function of the three way
R
3

During this check, a 1st trip DTC might not be confirmed.

Start engine and warm it up to normal operating tem-
perature.

Set voltmeters probes between ECM terminals & [front
heated oxygen sensor (right bank) signal], & [front
heated oxygen sensor (left bank) signal] and @ (ECM
ground), and ECM terminals @ (rear heated oxygen
sensor signal) and @ (ECM ground).

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voitage switching frequency (high &
low) between ECM terminals 68 and @ is very less
than that of ECM terminals 6 and @3, or &) and @ .
Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-
gquency

Front heated oxygen sensor voltage switching fre-
quency

This ratio should be less than 0.5.
If the ratio is greater than 0.5, it means three way cata-
lyst does not operate properly.

Note: If the voltage at terminal ) or &) does not switch

periodically more than 5 times within 10 seconds
at step 3, perform TROUBLE DIAGNQSIS FOR
DTC P0130 or P0150 (0503 or 0303) first. (See
page EC-178.)

EC-269
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TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

4

CONNEST

€ &

O CONNECTOR
702,104.106,109.111,113

438

CHECK EXHAUST SYSTEM. NG_ Repair or replace it.
Visually check exhaust tubes and muifler T
for dent.
OK
v
seFgeor| | CHECK FOR EXHAUST AIR LEAK. NG_‘ Repair or replace.
Start engine and run it at idle. Listen for an -
exhaust air leak before the three way cata-
lyst.
OK
v
CHECK FOR INTAKE AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for an >
intake air leak after the mass air flow sen-
sot.
OK
1 = A
~ e CHECK INJECTORS. NG [ Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for Injec- * NOSIS FOR NON-DE-
tors. (Refer to EC-443.) TEGTABLE ITEMS,
2. Stop engine and then turn ignition “Injectors”. (See page
switch “ON". EC-443.)
3. Check voltage between each ECM ter- Repair harness or cornec-
minal Gz, (Gea) , (io6) , (308), (391) or tors.
(118) and ground with CONSULT or
tester.
Battery voltage should exist.
OK
SEF575Q) Y
CHECK IGNITION SPARK. NGk Check ignition coil with
1. Disconnect ignition ccil assembly from "I power transistors and their
rocker cover. circuits.
2. Connect a known good spark plug to Refer to EC-335.
the ignition coil assembly.
3. Place end of spark plug against a suit-
able ground and crank engine.
4. Check for spark.
CK
Y
NG | Adjust ignition timing.

Check for ignition timing.
Refer to “Basic Inspection”, EC-82,

Y

{OK

1. Turn ignition switch “"OFF".

2. Remove injector assembly.
{See page EC-30.)
Keep fuel hose and all injeciors con-
nected to injector gallery.

'

®

EC-270




TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

i
1. Turn ignition switch “OFF~, Drips | Repiace the injectors from
2. Disconnect camshaft position sensor "| which fuel is dripping.
(PHASE) harness connector. Gl

3. Turn ignition switch “ON",
Make sure fuel does not drip from injec-

tor. MA

*Does not drip. Trouble is not fixed.

Perform “TROUBLE DIAGNOSIS FOR Replace three way catalyst. =M
INTERMITTENT INCIDENT™, EC-104.

Trouble is fixed.
v e

INSPECTION END

FE

h 4

CL
T
AT

FA

BR
ST
RS |
BT
HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Smalil Leak) (Negative Pressure)

Note: If both DTC P0440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448 first.

(See EC-381.)

ON BOARD DIAGNOSIS LOGIC
This diagnosis detects leaks in the EVAP purge line using of engine intake manifold vacuum.

If pressure does not increase, the ECM will check for leaks in the line between the fuel tank and EVAP can-
ister purge volume control solenoid valve, under the following “Vacuum test” conditions.

The vacuum cut valve bypass valve is opened to clear the line between the fuel tank and the EVAP canister
purge volume control solencid valve, The EVAP canister vent control valve will then be closed to shut the EVAP
purge line off. The EVAP canister purge volume control solenoid valve is opened to depressurize the EVAP
purge line using intake manifold vacuum. After this occurs, the EVAP canister purge volume control solenoid

valve will be closed.

Vacuum cut valve bypass valve

EVAP canister One-way
purge control  valve

O

Fuel tank

EVAP control system pressure sensor.
EVAP selenoid valve
serwce
port

EVAP camster
purge control valve
Vacuum

EVAP canister
vent control \($

valve

EVAP

cut valve |canister

EVAP canister
purge volurne
control valve

SEF603U

Trouble Code

Diagnostic

No.

Maifunction is detected when ....

Check ltems
(Possible Cause)

P0440
0705

e EVAP control system has a leak.
e EVAP control system does not operate properly.

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.
Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAP
canister purge volume control valve.

Foreign matter caught in EVAP canister vent control
valve.

EVAP canister or fuel tank 'eaks

EVAP purge line (pipe and rubber tube) leaks

EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control system
pressure sensor

Loose or disconnected rubber tube

EVAP canister vent control valve and the circuit
EVAP canister purge volume control valve and the
circuit

EVAP canister purge control solenoid valve

EVAP canister purge control valve

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARQO switch solenoid valve and the circuit
Blocked or bent rubber tube to MAP/BARO switch
salenoid valve

O-ring of EVAP canister vent contral valve is missing
or damaged.

Water separator

EVAP canister is saturated with water.

& EVAP control system pressure sensor

so0e - [ N N N

CAUTION:
¢ Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the MIL

may come on.

e If the fuel filler cap is not tightened properiy, the MIL may come on.

¢ Use only a genuine rubber tube as a replacement.

EC-272



TROUBLE DIAGNOSIS FOR DTC P0440

M EVAP SML LEAK Po440 8 [ ]

1)PERFORM TEST AT A
LOCATION OF 5-30C
(41-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

| EXIT Il  START

SEF296U

B EVAP SML. LEAK Po440 il []

d ok ok ok ok (DK Aok skok kok

| _END | PRINT

SEF297U

M EVAP SML LEAK Po440 Bl []

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TCO
HIGH. RETEST AFTER FUEL
HAS COOLED.

| EXIT || PRINT

SEFG69U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

¢ |f both DTC P0440 and P1448 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. (See EC-393.)
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

Make sure that EVAP hoses are connected to EVAP canis-
ter purge volume control solenoid valve properly.

TESTING CONDITION:
o Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level surface.
Aiways perform test at a temperature of 5 to 30°C (41 to
86°F).
It is better that the fuel level is low.
Turn ignition switch “ON".
Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON".
Make sure that the following conditions are met.
COOLAN TEMP/S: 0 - 70°C (32 - 158°F)
INT/A TEMP SE: 5 - 60°C {41 - 140°F)
Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.
Follow the instruction displayed.
NOTE:
e If the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle tempera-
ture at a temperature of 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.)
This test for the engine idle portion will take
approximately 5 minutes.
Make sure that “OK” is displayed.
If “NG” is displayed, refer
PROCEDURE”, EC-275.

OR

RS

6)

to “DIAGNOSTIC

NOTE:

Be sure to read the explanation of “Driving pattern” on EC-45
befere driving vehicle.

1) Start engine.

ey
GET

2) Drive vehicle according to “Driving pattern”, EC-45.

3} Stop vehicle.

4) Select "MODE 1” with GST.

e [f SRT of EVAP system is not set yet, go to the follow-
ing step.

e If SRT of EVAP system is set, the result will be OK.

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

6) Start engine.

It is not necessary to cool engine down before driving.

7) Drive vehicle again according to the “Driving pattern”,
EC-45.

8) Stop vehicle.

9) Select "MODE 3" with GST.

EC-273

MIA
EM
LG
FE
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AT
FA
A
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a41



442

TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont'd)

If P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-389.

If P0O440 is displayed on the screen, go to “DIAGNOS-
TIC PROCEDURE”, EC-275.

if P1440 is displayed on the screen, go to "DIAGNOS-
TIC PROCEDURE” in “TROUBLE DIAGNCSIS FOR
DTC P1440”, EC-367.

If P0440, P1440 and P1447 are not displayed on the
screen, go to the following step.

10} Select “MODE 1” with GST.

If SRT of EVAP system is set, the result will be OK.
If SRT of EVAP system is not set, go to step 6).
OR

NOTE:
Be sure to read the explanation of “Driving pattern’ on

EC-45 before driving vehicle.
it is better that the fuel level is low.

1)
2)

Start engine.
Drive vehicle according to “Driving pattern”, EC-45.

Stop vehicle.

Turn ignition switch “OFF” and wait at least 5 seconds.
Perform the step 1) to 4) again.

Turn ignition switch “ON” and perform “Diagnostic Test
Mode il (Self-diagnostic results)” with ECM.

EC-274



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) {Negative Pressure) (Cont'd)
DIAGNOSTIC PROCEDURE

‘ INSPECTION START
o B ,
NG o .
If genuine filler cap is not

CHECK FUEL FILLER CAP. > )

1. Turn ignition switch “OFF”. used, replace with genuine M A
2. Check for genuine fuel filler cap design. fuel filler cap.

3. Make sure there are no foreign objects -

around the fuel filler cap so that the cap can
close properly.

SEF434q| | 4- Check for air releasing sound while opening EIM]
the fuel filler cap.

If the air releasing sound is heard, go 1o B.

Elr/l A~ NN JACV-AAC valve © If the air releasing sound is not heard, check
hrottle bodm) harmn nnect the following. LE
lel-—n@ N eSS CONNGEION3 = Was the cap tightened properly?

\ 9 If Yes, check fuel filler cap vacuum relief

4

valve. Refer to “EVAPORATIVE EMISSION
SYSTEM™ EC-23. If No, cpen fuel filler cap,
then clean cap and filler neck thread using air
blower. Retighten until ratching sound is

heard.
OK FEE

e ,
NG

CHECK FOR EVAP LEAK. Repair or replace.

J

} 7 To distinguish EVAP leak portion, proceed with GClL

SEF798U| | the following steps.

1. Install the EVAP service port adapter and the
pressure pump securely.

[& - Adapter for service port ~ 2. Turn ignition switch "ON". Select MT
“EVAP SYSTEM CLOSE” of
“WORK SUPPORT"” mode with

CONSULT.

. Touch "START” and apply vacuum AT
into the EVAP line,

Using EVAP leak detector, distin-

guish the leak portion. For the leak

detector, refer to instruction manual

for more details. F/A\

Refer to “EVAPORATIVE EMISSION

SYSTEM™, EC-23.

¢ Do nog exceed 4.12 kPa (0.042

kgicm?, 0.6 psi) of pressure in

EVAP system.

Never use compressed air or high

pressure pump.

Improper installation of service ﬁ

—
BLeak detector port may cause leaking.
OR

h A

S

View with fresh air hose removed

s~ oW

EVAP
sService
port

Pressure pumgp SEF462U

2. Turn ignition switch “OFF".
3. Apply 12 volts DC to EVAP canister ST
vant control valve. The valve will
close. (Continue to apply 12 volts
until the end of test.)

. Apply 12 valts DC to vacuum cut
valve bypass valve. The valve will IF’E@
open. (Continue to apply 12V until
the end of 1est.)

. Pressurize the EVAP line using pres-
sure pump with 1.3 to 2.7 kPa {10 fo T
20 mmHg, 0.39 to 0.79 inHg), then
remove pump and service port

SEF200U adapter.

Locate the leak using a leak detec- A
tor. Refer to the instruction manual HA
for more details about the leak
ﬁ }\ \ \ detector. Refer to “Evaporative

Emission Line Drawing”, EC-23.

Vacuum cut valve # Do not exceed 4.12 kPa (0.042 EL

IS

o

@®

bypass valve Ié%fgggy%g r[:‘si) of pressure in
/_ \ * Never use compressed air or a
Rear left tire 2 high pressure pump. [

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

,LOK
@®

TN
/

Battery SEF067V)

EC-275 443



TROUBLE DIAGNOSIS FOR DTC P0440

SEF068V|

DA VU NT
EVAP canister purge
volume control valve -

SEF381Q)
D RS
P . ;~ EVAP canister purge ————=
-1 =N control valve =—7

S0
]
/] Y

/\&:m'ke oA e

= R Y SEF392Q)

EVAP canister

EVAP control system pressure sensor

Vacuum cut valve

i
bypass valve
T A

Rear left tire

SR N

EVAP canister \ ’%/m\cm/v{a%\

vent control valve A\
e B

View with fresh ai
o esh air vent hose removed MEC251C

EVAP canister

& EVAP canister

Water
\‘ vent control valve gEFsggy

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

!

CHECK COMPONENT NG . | Replace EVAP canister
(EVAP canister purge volume control valve). *| purge volume control valve.
Refer to “COMPONENT INSPECTION”,
EC-278.
OK

B v
CHECK COMPONENT NG‘ Replace EVAP canister
(EVAP canister purge control valve). "] purge contral valve.
Refer to “COMPONENT INSPECTION”,
EC-371.

QK

]
CHECK COMPONENT AND CIRCUIT NG_ Repair or replace EVAP
(EVAP canister vent control valve, O-ring " canister vent control valve
and water separator). and C-ring or harness/
Refer to “TROUBLE DIAGNOSIS FOR connector.
P0446"” for circuit and component, EC-288
or “COMPONENT INSPECTION” for water
separator, EC-385.

il 0K
CHECK IF EVAP CANISTER SATURATED | NG Check the foliowing.

WITH WATER.

1. Remove EVAP canister with EVAP canis-
ter vent control valve attached.

2. Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canister
with the vent control valve attached.

If the weight is:
More than 1.8 kg {4.0 Ib) —> NG
Less than 1.8 kg (4.0 Ib} — OK

OK

EC-276

1. Visually check the EVAP
canister for damage.

2. Check hose connection
between EVAP canister
and water separator for
clogging and poor con-
nection.

3. Check water separator.
Refer to “COMPONENT
INSPECTION", EC-385.

If NG, repair hose or

replace EVAP canister or

water separator.




TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

EVAP canister purge
control solenoid valve
Resonator

7Y SEF5320A

CHECK COMPONENT.

Check EVAP purge line {pipe, rubber tube, fuel
tank and EVAP canister) for cracks or improper
connection,

Refer to "EVAPORATIVE EMISSION

Under the rear seat ——__ \\
\\

SYSTEM", EC-23.
J,OK

Tank fue! temperature
sensor harness

Clean EVAP purge line {pipe and rubber tube}

connector
B

using air blower,

Perform “TROUBLE DIAGNOSIS FOR INTER-
MITTENT INCIDENT”, EC-104.

v

Tank fue! temperature sensor O

INSPECTION END

is built into fuel tank.

R L N

SEF246PB

EC-277

hd

Repair or reconnect the hose.

WmacTveTESTR [
PURG CONT S/ OFF
(PURG CONT VAC) VG OFF )
=zrzz MONITOR ==c=seazas GHECK GOMPONENT (EVAP canister purge | @ _ [ Check the following.
PURG CI(D)I\ICIT(' S?\?) g:?Frpm control solenoid valve). ™| » EVAP canister purge control
. solenoid valve
EVAP SYS PRES 3.34V 1. Disconnect vacuum hose 1o EVAP Refer 10 "COMPONENTS
ABSOL PRES/SE 112V = canister purge control valve. INSPECTION”, EC-279.
2. Starl engine. * Vacuum hoses for clogging
3. Perform "PURG CONT 8/V” in or disconnection
4 SQ%ZLV%LE%;EC%?\?SEULT screen to Refer to "Vacuur Hose
ON_|[on/OFF | IR turn on “PURG GONT SV, Drawing, EG-16.
SEFTa5U 5. Check vacuum hase for vacuum
when rewving engine up to 2,000
rom.
Vacuum should exist,
OR
H 1. Start engine and warm it up to nor-
< mal operating temperature.
2. Stop engine.
) 3. Disconnect vacuum hose to EVAP
canister purge control valve.
Refer to “Vacuum Hose Drawing”,
EC-16.
4. Start engine.
5. Check vacuum hase for vacuum
when revving engine up to 2,000
rpm.
Vacuum should exist.
EVAP canister phrge control valve oK
N SEF344Q .
NG
CHECK COMPONENT »| Replace absolute pressure
_\ {Absolute pressure sensor). Sensor.
Y Refer to "COMPONENT INSPECTION”,
\ \ EC-280.
\ oK
. S n - NG
Absolute pressure 3~ | | GHECK COMPONENT AND CIRCUIT ». Repair or replace MAP/BARO
(MAP/BARC switch solenoid valve). switch solenoid valve or
Refer to "DIAGNOSTIC PROCEDURE”, harness/connector.
EC-281.
/
OK
y
NG
CHECK COMPQNENT »| Replace tank fuel temperature
MEC246C! | (Tank fuel temperature sensor). SENsor.
Refer to “COMPONENT INSPECTION”,
~ = T 77 /7 EC-281.
Fuel tube MAP/BARO switch .
) - e solenoid valve’ OK
- T?/p J LT ' NG
-.// X ﬁ]‘% CHECK COMPONENT p| Replace EVAP control system
', AN { / \“ Lo “d | (EVAP controf system pressure sensor}. pressure sensor.
¥ R LS Refer to “COMPONENT INSPECTION”,
-\ AP Zas\N EC-298.
LNA LA p
(MO =
N ' NG
5

WA

EM

.G

CL

M

AT

[FA

RS

HA

ElL

)
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TROUBLE DIAGNOSIS FOR DTC P0440

NYIRAY
EVAP canister p

)2

volume control valve -

SEF381Q)

urge

& DISCONNECT
\=. 24§
5|4

I
=0

BrEE

SEF353Q
B acrvetesT [

PURG VOL CONT/NV 205tep
—zz=z=zz=== MONITOR ===z===2

CKPSRPM{POS) Orpm

FR 02 MNTR-B2 LEAN

FR 02 MNTR-B1 LEAN

A/F ALPHA-B2 100%

A/F ALPHA-B1 100%

THARTL POS SEN 0.52V
[Qul| UP ] DWN ][Qd]

SEF4390

SEF7E3P|

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

2.

Disconnect EVAP canister purge volume control valve
harness connector.
Check resistance between the following terminals.
terminal @ and terminals @, @
terminal & and terminals @ , ®
Resistance:
Approximately 300 [At 25°C (77°F}]

Reconnect EVAP canister purge volume control valve
harness connector.
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 vol-
ume contro! valve harness connector should remain
connected.) _
Turn ignition switch “ON”.
Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT and ensure the EVAP canister
purge volume control valve shaft smoothly moves for-
ward and backward according to the valve opening.
If NG, replace the EVAP canister purge volume control
valve.

OR

Disconnect EVAP canister purge volume control valve
harness connector.

2. Check resistance between the following terminals.
terminal @ and terminais @, @
terminal ® and terminals @ , &

Resistance:
Approximately 30Q [At 25°C (77°F)]

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 vol-
ume control valve harness connector should remain
connected.)

5. Turn ignition switch “ON” and “OFF” and ensure the
EVAP canister purge volume control valve shaft
smoothly moves forward and backward according to the
ignition switch position.

If NG, replace the EVAP canister purge volume control
valve.

EC-278



TROUBLE DIAGNOSIS FOR DTC P0440

BAcTiVETESTE L[]
PURG CONT SV OFF
(PUAG CONT VAC)  VC OFF
====zzzz== MONITOR =========:
CKPSsRPM (POS) 737rpm
PURG CONT 5V OFF
EVAP SYS PRES 3.34V
ABSOL PRES/SE 1.12v
oN_|[onoFF | I
SEF795U

SEF313Q

EVAP canister purge
control valve

SEF285PA

macnivetestil [

VENT CONTROLY OFF

CKPS+RPM(POS)
FR 02 MNTR-B1
AJF ALPHA-B1
THRTL POS SEN

[oN

SEF083V

Opm

=cH
100%
0.52v

200
®

= 5.1 - 6.3 Nem

(0.52 - 0.64 kg-m,

45.1 - 55.5 In-Ib)
MEC249C

BATTERY

Evaporative Emission (EVAP)

Control System

(Small Leak) (Negative Pressure) (Cont'd)
EVAP canister purge control solenoid valve

Check air passage continuity.

Perform “PURG CONT S/V” in “ACTIVE TEST” mode.

Condition Air passage continuity
PURG CONT S/V valve between & and
ON Yes
OFF No
OR
Air passage Air passage
Condition continuity continuity

between @& and

between & and ©

12V direct cuirent supply

. Yes
between terminals

No

No supply No

Yes

If NG, replace solenoid valve.
EVAP canister purge control valve

Check EVAP canister purge control valve as follows:

1. Blow air in port &, and (©, then ensure that there is no

leakage.

2. Apply vacuum to port & . [Approximately —13.3 to -20.0 kPa

(=100 to -150 mmHg, -3.94 to -5.91 inHg}]
Blow air in port © and ensure free flow out of port (B.

EVAP canister vent control valve
Check air passage continuity.

1) Remove EVAP vent control valve from EVAP canister

with its harness connector connected.

2} Disconnect fresh air vent hose from EVAP vent control

valve,
3) Turn ignition switch “ON”,
4) Perform "“VENT CONTROL/V” in

mode with CONSULT.

“ACTIVE TEST”

Conditicn Air passage continuity
VENT CONTROL/V between & and
ON No
OFF Yes

If NG, check valve below.
CR

B

from EVAF vent control valve.

1} Remove EVAP vent control valve from EVAP canister.
2} Disconnect harness connector and fresh air vent hose

3) Check valve operation as shown in figure.

EC-279
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont'd)

P Air passage continuity
Condition between @ and
12V direct current supply between ter- Mo
minals ) and @
Ne supply Yes

if NG, clean valve using air blower or replace as necessary.
If the portion ® is rusted, replace EVAP canister vent control valve,

Make sure new O-ring is installed properly.

‘ [ s Absolute pressure sensor
E} 1. Turn ignition switch “ON” and check voitage between ECM

terminals @ and &3 .

61 25 The voitage should be more than 2.6V.

2. Start engine and wait at least 5 seconds and check voltage
between ECM terminals ) and @ .
The voltage should be less than the value measured at

step 1.

Absolute pressure
sensor

If NG, go to step 3; if OK, inspection end.
D O Turn ignition switch “OFF”.
SEFO7IV Remove absolute pressure sensor with its harness connector

connected.

Remove hose from absolute pressure sensor.

Turn ignition switch “ON” and check output voltage between

terminal @ and engine ground.

The voltage should be 3.2 to 4.8V.

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

The voitage should be 1.0 to 1.4V lower than the value
measured in step 6.

CAUTION:

e Always calibrate the vacuum pump gauge when using it.

e Do not apply below 93.3 kPa (-700 mmHg, -27.56 inHg) or

over 101.3 kPa (760 mmHg, 29.92 inHg) of pressure.

8. If NG, replace absolute pressure sensor.

R
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TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d)
MAP/BARO switch solenoid valve
1. Turn ignition switch “OFF” and remove MAP/BARC switch
solencid valve.
2. Check air passage continuity. @l
Air passage Air passage
BATTERY Condition continuity continuity WA
between (& and between ® and ©
12V direct current supply
MEC488B between terminals @ Yes No EM
and @
No supply Ne Yes LG

should be less than 1 second.

3. Check the time required for the solenoid valve to switch. It
It NG, replace solenoid valve.

FE
GL
Tank fuel temperature sensor T
Tank fuel temperatur \ . . i
sonsor somae U | Check resistance as shown in the figure.
K <Reference data> AT
s/ Temperature °C (°F) Resistance kQ
20 (68) 23-27 EA
(Q] 50 {122) 0.79 - 0.80
If NG, repiace tank fuel temperature sensor.
SEF379T,
BR
ST
RS
Efly
A
L
DX
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TROUBLE DIAGNOSIS FOR DTC P0443

SYSTEM DESCRIPTION

Camshaft position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit)

Engine speed

Y

Mass air flow sensor

Amount of intake air

h 4

Engine coolant temperature sen-
sOr

Engine coolant temperature

Y

Ignition switch

Throttle position sensor

Start signal ECM
* (ECCS EVAP canister
caontrol purge volume
module} "| control valve

Throitle position

Front heated oxygen sensor

¥

Density of oxygen in exhaust gas

Tank fuel temperature sensor

{Mixture ratic feedback signal)

Fuel temperature in fuel tank

h 4

Vehicle speed sensor

Vehicle speed

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass pas-
sage in the EVAP canister purge volume controt valve changes to control the flow rate. A built-in step motor
moves the valve in steps corresponding to the ECM output pulses. The opening of the valve varies for opti-
mum engine control. The optimum value stored in the ECM is determined by considering various engine con-
ditions. When the engine is operating, the flow rate of fuel vapor from the EVAP canister is regulated as the

air flow changes.

COMPONENT DESCRIPTION

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 issuec the pulse signal. A certain volt-
age signal is issued so that the valve remains at that particular
opening.

SEF249P
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITCR ITEM CONDITION SPECIFICATION @l
Enaine: Af ) idle 0 step
® Engine: After warming up - - .
PURGVOL GV | o air conditioner switch “OFF” Vehicle running — A
(Shift lever “17)
ECM TERMINALS AND REFERENCE VALUE EM
Specification data are reference values, and are measured between each terminal and @ (ECCS ground).
TER- L@
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NQO.
26 Y EVAP canister purge vol- [Engine is runninﬂ 0- 04V
o7 G ume control valve Idle speed ’
10 | G/B EVAP canister purge vol- | [ENgine is running. | BATTERY VOLTAGE
118 R ume control valve Idle speed {11 - 14V)
— . CL
|Engme is runnlng.J
|Igniti0n switch “OFF"|
0-1v MT
For a few seconds after turning ignition switch
4 W/B ECCS relay (Self-shutoff) “OFF”
[lgniticn switch "OFF” AT
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF” A
E
?Z 2 Power supply for ECM lignition switch "ON"| 2?”:54?; VOLTAG
ON BOARD DIAGNOSIS LOGIC
D Troub Check | -
iagnostic Trouble L heck ltems
Code No. Maifunction is detected when ..., {Possible Cause)
P0O443 * An improper voltage signal is sent to ECM ¢ Harness or connectors ST
1008 through the valve. (The valve circuit is open or shorted.)
® EVAP canister purge volume control valve
RS
Y
FA
EL
DX
EC-283 451
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CKPS+RPM (POS)

#r MONITOR ¥y NO FAIL ]

672pm

[ RECORD

7

SEF588Q

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 11V.
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
OR
@ 1) Turn ignition switch “ON" and wait at least 5 seconds.
2) Select “"MODE 7" with GST.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Perform “Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. '

EC-284



TROUBLE DIAGNOSIS FOR DTC P0443
Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

EC-PGC/V-01
Gl
. : Detectable line for DTC
BATTERY — : Non-detectable line for DTC
Refer to MA
EL-POWER.
7.5A
EM
wiL
EVAP CANISTER PURGE
WIJL VOLUME CONTROL VALVE LE
=1
+—|
-1 -
Az

£

5]
WI/L wI/L
o Ll o )
[2]l 3] y G R LR CL
é &n |Eccs
I] RELAY
0 4 MT
1 5
] o= —
wiB R
I | AT
= WB A
O
@ = )
wB R
1 -
|
wWB R R Y GB G LR
[ ITer) I7=]1 [zl [frotl [z [i7el ST
SSOFF VB VB EVP EVP EVP EvP
# 43 #2 #
RS
ECM (ECCS CONTROL MODULE)  (Fi0]
BT
AT g AN RRR
2 11(Es7 121 3\ (F5 121314\ (F36
o gpe dhe @he A
EL
108]107[108 EE]
114|115]118 Emﬂmﬂ 1B
122]123]124 119
[15]1617]13]

SEFS73T
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

EC-286

AL Ly B 7
 Evaporative emission (EVAP) canister purge )
w‘r}icontrol valve hamess connector DIAGNOSTIC PROCEDURE
INSPECTION START
,
fo CHECK POWER SUPPLY. NG._ Check the foliowing.
A 1. Turn ignition switch “OFF”. "| ® Harness or connectors
Intake manifold " 2. Disconnect EVAP canister purge vol- (&3,
/ collector \/ \ ume control valve harness connector. ® Harness for open or
’ SEF281PA| [ 3, Turn ignition switch “ON™. short between EVAP
4. Check voltage between terminals & , canister purge volume
® and engine ground with CONSULT control valve and ECM
@ or tester. # Harness for open or
N DISCONNECT Voltage: Battery voltage short between EVAP
iﬁ} C‘@ canister purge volume
T5. OK control valve and ECCS
|
a5 B relay
If NG, repair harness or
conneclors.
B ,
D © CHECK OQUTPUT SIGNAL CIRCUIT. NG_ Repair open circuit, short
= 1. Turn ignition switch “OFF”. "| to ground or short to power
SEF578Q) [ 2. Disconnect ECM harness connector. in harness connectors.
—— 3. Check harness continuity between
E] ECM terminal @ and terminal 3@ ,
ECM terminal @ and terminal @ ,
ECM terminal and terminal (@),
=) oy i ity ECM terminal and terminal @ .
HS. TS. Continuity should exist.
T If OK, check hamess for short to
iL_ECM _!°|EONNECTOH]I Tz [\ (Ed ground and shart to power.
2 27 110 118 \eisles
i i oK
y
CHECK COMPONENT NG | Replace EVAP control sys-
(EVAP control system pressure sensor). | tem pressure sensor.
@ (For malfunction 8) only.)
Refer to “COMPONENT INSPECTION” in
L “TROUBLE DIAGNOSIS FOR DTC
@ P0450", EC-298.
L ) CK
A
CHECK COMPONENT NG | Reptace EVAP canister
@ {EVAP canister purge volume contrgl g purge volume control
J valve). valve.
Refer to “COMPONENT INSPECTION”
C“t@ @ on next page.
J OK
y
sersraq| | Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.
y
INSPECTION END




TROUBLE DIAGNOSIS FOR DTC P0443

DDA VAN

EVAP canister purge
volurme controf valve

SEF381Q)

DISCONNECT

(2]

A€

3\2
6|5|4

(Q]

SEF353Q)

€&

[

B ACTIVETEST B

CKPS*RPM(POS) Orpm
A/F ALPHA-B2 100%
A/F ALPHA-B1 100%
THRTL POS SEN 0.52v

lQull UP | DWN ][Qd]

SEFB38Q)

SEF783P|

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

2.

Disconnect EVAP canister purge voiume control valve
harness connector.
Check resistance between the following terminals.
terminal @ and terminals @, @
terminal & and terminais @ , &
Resistance:

Approximately 300 [At 25°C (77°F)]
Reconnect EVAP canister purge volume control valve
harness connector.
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 vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON".
Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge
volume control valve shaft moves smoothly forward and
backward according to the valve opening.
If NG, replace the EVAP canister purge volume control

valve.
OR

Disconnect EVAP canister purge volume control valve
harness connector.
Check resistance between the following terminals.
terminal @ and terminals O, @
terminal & and terminals @, ®
Resistance:

Approximately 30Q [At 25°C (77°F)]
Reconnect EVAP canister purge volume control valve
harness connector.
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 vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON” and “OFF”. Check that EVAP
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni-
tion switch position.
If NG, replace the EVAP canister purge volume control
valve.

EC-287
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TROUBLE DIAGNOSIS FOR DTC P0446

side

Valve

Atmospheric pressure

Canister side

Terminal

e

Spring

SEF378Q

EVAP canister vent &~
control valve  SEF730T

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit)

COMPONENT DESCRIPTION

The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenoid (the EVAP canister vent control valve) responds to
signals frorn the ECM.

When the ECM sends an ON signal, the coil in the solencid valve
is energized.

A plunger will then move to seal the canister vent. The ability to seal
the vent is a necessary part of the diagnosis algorithms for other
evaporative [oss system components.

This sclenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the
evaporative loss system is depressurized allowing “EVAP Control
System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MCNITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V

& Ignition switch: ON

OFF

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
70 OR/L EVAP canister vent con- l Tgnition Switch = ON”[ BATTERY VOLTAGE
trol valve (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
TDia&nogtiré Malfunction i Check ltems
rou N?J ode alfunction is detected when .... (Possible Cause)
P0O446 e An improper voltage signal is entered into ECM e Harness or connectors
0903 through EVAP canister vent control valve. (EVAP canister vent control valve circuit is open or
shorted.)
o EVAP canister vent control valve

EC-288



TROUBLE DIAGNOSIS FOR DTC P0446

CKPS*RPM (POS) 672rpm

¥r MONITOR % NO FALL D

I RECORD

SEF588Q)

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
K “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm battery
voltage is more than 11V.
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 5 seconds.
OR

@ 1) Start engine and wait at least 5 seconds.
2} Select “MODE 7" with GST.

OR

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 (Seli-diagnostic
results)” with ECM.

EC-289
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TROUBLE DIAGNOSIS FOR DTC P0446
Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

EC-VENT/V-01

IGNITION SWITCH
ON or START
| |
1

FUSE Refer to
% 10A |BLOCK |EL-POWER. oy Petectable ling for DTC

17 JiB
7] 1) m  Non-detectable line for DTG

T

RrY
r|_,
@D
R/Y
H," Y

EVAP CANISTER
VENT CONTROL
VALVE

[l
a
LJ;-P

F102
CR/L

OR/L

ol

chCv ECM (ECCS
CONTROL
MODULE}

F101

Refer to last page {Foldout page).

T[22 +]5]6]7 = 3y (BD)
glig]11]12]13]14k15]18

h

101F102] 1031 104( 105§ 108 ( 107|108
gl uafaryiz| |34 nsfne
7| e | Ha[120] [121]122[123] 124

242 [44]as]4g]47] I6a]e5]66]
48]4g]50]51]52]53]68]6e70] 71 W
3132 [72] || Eiea
|5455]56]57] 58] 73] 74{75] 7] Bl ks HS.

2{483] Tedledlei]ez]ed] [77]7e[7d

MEG112C

458 EC-290



TROUBLE DIAGNOSIS FOR DTC P0446

AN

Rear left tire -

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

A

INSPECTION START

N

Go to CHECK POWER

N\ ! suppLY [ .
CHECK CIRCUIT. OK | Go to “CHECK
1. Perform “VENT CONTROL/” in "] COMPONENT” after pro-
' puaa M N “ACTIVE TEST” mode. cedure [@.
- canister vent = . .
/\//% control valva  SEF730T 2. Make sure that ratching sound is heard
from the vent control valve.
HACTVETESTE  [] B FNG
VENT CONTROLY O F F CHECK POWER SUPPLY. NG | Check the following.
=========x MONITOR ===z=z=z=z 1. Disconnect EVAP canister vent control "| e Harness connectors
CKPS'RPM(POS) Orpm valve harness connectar. ,
FR 02 MNTR-B2 RICH 2. Tum ignition switch “ON™, e 10A fuse
FR 02 MNTR-B1 RICH .
AE ALPHA-B2 100% 3. Check voltage between terminal @ and ® Harness for open or
A/F ALPHA-B1 100% ground with CONSULT or tester. shart between EVAP
THRTL POS SEN 0.44V Voltage: Battery voltage canister vent control
I ON HON/OFFI oK valve and fuse
MEC247C I NG, repair harness or
connectors.
B
DISCONNECT
i ES} @ CHECK OUTPUT SIGNAL CIRCUIT. NG | Gheck the following.
1. 1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect ECM harness conneclor. .
3. Check harness continuity between ECM ® Harness connectors
terminal @ and terminal @) . (wsg)
Continuity should exist. & Harness for open or
o If OK, check harness for short to short between EVAP
© ground and short to power. canister vent control
- oK valve and ECM
SEF385G If NG, repair open circuit,
short to ground or short to
DISCONNECT SCOANEGT power in harness connec-
Me M€
HS. TS. v
“_ ECM ﬁ CONNECTOFﬂJ @ CHECK RUBBER TUBE FOR CLOG-
70 GING.
Check obstructed rubber tube to EVAP
canister vent control valve and clean the
C‘i@ rubber tube using air blower.
i, oK
NG

SEF3860

CHECK COMPONENT

(EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION”.
{See page EC-282))

l’OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EG-104.

3y

INSPECTION END

EC-291

Replace EVAP canister

| vent control valve and

O-ring.

AT

FA

B

S

RS

A
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macveTesTE [

CONNECT Q-ring 8

VENT GONTROLY QFF

CKPSsHPM{POS) Orpm
i FR 02 MNTR-B1 RICH

J S A/F ALPHA-BA 100%
THRTL POS SEN .62V

SEF0OB3V

%60
8

5T - 5.3 Nem

(0.52 - 0.64 kg-m,

451 - 55.6 in-lb)
MEC249C

BATTERY

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continuity.
1) Remove EVAP vent control valve from EVAP canister
with its harness connector connected.
2} Disconnect fresh air vent hose from EVAP vent control
valve.
3) Turn ignition switch “ON”,
4) Perform “YENT CONTROL/WV” in “ACTIVE TEST”
mode with CONSULT.

Condition Air passage continuity
VENT CONTROL/ between @ and
ON No
OFF Yes

If NG, check valve below.
OR
1) Remove EVAP vent control valve from EVAP canister,
2) Disconnect harness connector and fresh air vent hose
from EVAP vent control valve.
3) Check valve operation as shown in figure.

s Air passage continuity
Condition between @ and
12V direct current supply between ter- No
minals (T and &
No supply Yes

If NG, 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.

EC-292
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EVAFP control sysiem
pressure sensor

SEFQ53Y]

5|
4.5
> 4t
o 3.5¢
s 3r
S 2.5}
Z et
2 1.5
3ol
0.5}
0 1 1 1
9.3 0 +4.0

(=70, -2.76, -1.35) (+30, +1.18, +0.58)
Pressure kPa {(mmHg, inHg, psi)
(Relative 10 atmospheric pressure) MEC2500

Evaporative Emission (EVAP) Control System
Pressure Sensor

COMPONENT DESCRIPTION

The EVAP control system pressure sensor is installed in the purge
line. The sensor detects the pressure inside the purge line and
modifies the voltage signal sent from the ECM. The modified sig-
nal will then be returned to the ECM as an input voltage signal. As
the pressure increases, the voltage rises. The EVAP control sys-
tem pressure sensor is not directly used to control the engine sys-
tem. It is used only for on board diagnosis.

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

MONITOR ITEM

CONDITION SPEGIFICATION

EVAP 8YS PRES

# Ignition switch: ON

Approx. 3.4V

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

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DG voltage)

NOC.

62 | W EVAP control system [1gntion switch "ON”| Approximately 3.4V

pressure sensor
42 R Sensor’'s power supply |ignition switch "ON"] Approximately 5V
[Engine is running.| (Warm-up condition}
43 B Sensor's ground ov
Idle speed

EC-293
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Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

ON BOARD DIAGNOSIS LOGIC
Diagnostic Check It
Trouble Code Malfunction is detected when .... ?C oms
No (Possible Cause)
P0O450 ® An improper voltage signal from EVAP control system | @ Harness or connectors
0704 pressure sensor is entered into ECM. {The EVAP control system pressure sensor circuit is

open or shorted.)

s EVAP confrol system pressure sensor

# EVAP canister vent control valve (The valve is stuck
open.)

& Rubber hose to EVAP control system pressure is
clogged, vent, kinked, disconnected or improper con-
nection.

s EVAP canister

e Rubber hose from EVAP canister vent control valve to
water separator

e EVAP canister purge volume cantrol valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:
“DIAGNOSTIC TROUBLE CODE CONFIRMATION

If

PROCEDURE"” has been previously conducted, always turn
ignition switch “OFF"” and wait at least 5 seconds before con-

ducting the next test.

TESTING CONDITION:
Always perform test at a temperature of 5°C (41°F) or more.

Start engine and warm it up to normal operating tem-
perature.
Check that tank fuel temperature is above 0°C (32°F).
Turn ignition switch “OFF" and wait at least 5 seconds.
Turn ignition switch “ON".
Select “DATA MONITOR"” mode with CONSULT.
Wait at least 10 seconds.

OR

Start engine and warm it up to normal operating tem-
perature.
Check that voltage between ECM terminal & (tank fuel
temperature} and ground is less than 4.2V.
Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON" and wait at least 10 seconds.
Select “MODE 77 with GST.

OR

NO
TOOLS,

Start engine and warm it up to normal operating tem-
perature.

Check that voltage between ECM terminal & (tank fuel
temperature) and ground is less than 4.2V.

Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON” and wait at ieast 10 seconds.
Turn ignition switch “OFF", wait at least 5 seconds and
then turn “ON”.

6) Perform “Diagnostic Test Mode Il {Self-diagnostic
results)” with ECM.
EC-294
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Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont'd)

EVAP - -

CONTROL EC-PRE/SE-01
SYSTEM

PRESSURE Gl
SENSOR m : Cetectable line for DTG .

222 s : Non-detectable line for DTC

o

E.[E_,g

~{]

JOINT

CONNECT(OR-25
| | ]
AT

B - - - : AT models MA
S Nl Ay =5 @
| I
I ! EM
| |
J-o- k- e
N . . LE
S - D
| W B
I jLe—
l I EE
| 1
| !
I I oL
| 1
| |
I I M
| |
! I
3 .
W B

[FA
RA
BR
8T
CM
(TRANSMISSION RS
CONTROL
MODULE)
BT
Refer to last page (Foldout page).
[ E E == AAE V= @), (BD
91011]1213141516@ N0 BHEE 2|2|2|2|2| ’
GY GY HA
Y
—l
BB IBEREBERIE @ 23[2a]25]26]27[28]28]30]31[32]38]34] 5] EL
617 [8] [t6[i7[i8[1s{eofz1]zz 3637|358 30]40[a1[a2[43]42]as |46 ]a7as)| HS
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TROUBLE DIAGNOSIS FOR DTC P0450

EVAP control systam pressure\sensor
A

1IN

EVAP canister

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’'d)
DIAGNOSTIC PROCEDURE

Vacuum cut valve

INSPECTION START

<
bypass valve
7 o

Rear left tire

4

RN

NSl o S

View with fresh ai t h
[ air vent hese removed MEGE51C

CHECK RUBBER TUBE CONNECTED
TO THE SENSOR.

Check rubber tube for clogging bending,
kinking, disconnection or improper can-
nection,

NG

OK

y

Engine gr
11

ound
L

Intake ménifold
Kc/ollect;r

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

. | Reconnect, repair or

replace.

464

EC-296

y
CHECK POWER SUPPLY. NG Repair harness or connec-
1. Turn ignition switch “OFF”. "1 tors.
2. Disconnect EVAP control system pres-
SEFS39P sure sensor harness connector.
3. Turn ignition switch “ON”.
4. Check voltage between terminal 3 and
=y engine ground with CONSULT or tester.
G L&D Eé} Voltage: Approximately 5V
OK
- B \d
@@ CHECK GROUND CIRCUIT. NG | Check the following.
D O 1. Turn ignition switch “OFF”. # Harness connectors
@ 2. Loosen and retighten engine ground )
= SCrews. e Harness connectors
sEF410q| | 3. Check harness continuity between ter- .
minal (O and engine ground. ¢ Joint connector-25
B] Continuity should exist. # Harness for open of
NSCORNECT _ if OK, check harness for shart to short between ECM and
10D, G@ ground and short to power. EVAP control system
- pressure sensor
OK
e Harness for open or
short between TCM
@ {Transmission Gontrol
Module) and EVAP con-
— tral system pressure
= sensor
SEF411Q If NG, repair open circuit,
short to ground or short to
power in harness connec-
tors,
4
®




TROUBLE DIAGNOSIS FOR DTC P0450

HE

vl

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)

I ecwm ﬁCONNEcTOHJ o
62

[Q]

G

SEF412Q)

E

Water

EVAF canister
™4 vent control valve ggrsggU

EVAP canister

®
l
CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Disconnect ECM hamness connector. ® Harness connectors
2, Check hamess continuity between ECM (ED),
terminal @ and terminal @ . » Harness connectors
Continuity should exist. (mse) , (Fin2)
If OK, check harness for short to « Harness tor open or
ground and short to power. short between ECM and
EVAP control system
CK pressure sensor .
If NG, repair open circuit,
short to ground or short to
power in harness connec-
tors.
4 NG
CHECK COMPONENT »| Replace EVAP canister
(EVAP canister purge volume control purge volume control
vaive). valve.
Refer to “COMPONENT INSPECTION",
EC-287.
lOK
CHECK COMPONENT
(EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION”,
EC-292.
lox
NG
CHECK COMPONENT » Replace EVAP control sys-
(EVAP control system pressure sensor). tem pressure sensor.
Refer to “COMPONENT INSPECTION”
on next page.
OK
: NG
CHECK RUBBER TUBE FOR CLOG- »| Ciean, repair or repiace
GING. rubber tube and/or water
Check obstructed water separator and separator.
rubber tube to EVAP canister vent control
valve and clean the rubber tube using air
blower. _
For water separator, refer to “COMPO-
NENT INSPECTION”, EC-385.
OK
D Y
NG

CHECK IF EVAP CANISTER IS SATU-

RATED WITH WATER.

1. Remove EVAP canister with EVAP can-
ister vent control valve attached.

2. Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canis-
ter with the vent control valve attached.
i the weight is:

More than 1.8 kg {4.0 ib) — NG
Less than 1.8 kg {4.0 Ib) — OK

A 4

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

|

INSPECTION END

EC-297

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 con-
nection.

3. Check water separator.
Refer to “COMPONENT
INSPECTION”, EC-385.

If NG, repair or replace

EVAP canister or water

separator.
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TROUBLE DIAGNOSIS FOR DTC P0450
Evaporative Emission (EVAP) Control System

T Pressure Sensor (Cont’d)
A€ ) COMPONENT INSPECTION
EVAP control system pressure sensor
EVAP control system 62 25
pressure sensor 1. Remove EVAP control system pressure sensor from bracket
with its harness connector connected.
2. Remove hose from EVAP control system pressure sensor.
3. Apply vacuum and pressure to EVAP control system pressure
@ & sensor with pump as shown in figure.
4, Check output voltage between terminal @ and @ (ECM
SEF082Y] ground).
Pressure {Relative to atmospheric pressure) Voltage (V)
+4.0 kPa (+30 mmHg, +1.18 inHg) Appraximately 4.6
0 kPa (0 mmHg, 0 inHg) Approximately 3.3
-9.3 kPa (-70 mmHg, -2.76 inHg) Approximately 0.5
CAUTION:

e Always calibrate the vacuum pump gauge when using it.
e Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or
over 20 kPa {150 mmHg, 5.91 inHg) of pressure.

5. If NG, replace EVAP control system pressure sensor.

466 EC-298



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle speed
Sensor

Vehicle Speed Sensor (VSS)
COMPONENT DESCRIPTION

The vehicle speed sensor is installed in the transaxle. It contains a
pulse generator which provides a vehicle speed signal to the

speedometer. The speedometer then sends a signal to the ECM.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

VYHCL SPEED SE

value

e Turn drive wheels and compare speedometer indication with the CONSULT

Almost the same speed as
the CONSULT value

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
Approximately 5.2V
|Engine is running.| (v} T
Lift up front wheels 1T
In “1st” gear position o E : _
10 km/h (6 MPH) e
200 ms: S
29 | PIL Vehicle speed sensor SEF0SSY
v
[Engine is running.f 6l
4
Lift up front wheels 2
In “1st” gear position i]
30 km/h (19 MPH) v
SEF056Y
*: Average voltage for pulse signal {(Actual pulse signal can be confirmed by oscilioscope.)
ON BOARD DIAGNOSIS LOGIC
Biagnostic
Trouble Code Malfunction is detected when _... Ch?Ck Items
No {Passible Cause)
P0O500 ® The aimost 0 km/h (0 MPH) signal from the vehicle e Harness or connector
0104 speed sensor is entered to ECM even when the (The vehicle speed sensor circuit is open or shorted.)
vehicle is driving. e Vehicle speed sensor

EC-299
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TROUBLE DIAGNOSIS FOR DTC P0500

@ VEHICLE SPEED SEN CKT R

AFTER TOUCH STAHT.
DRIVE VEHICLE
AT 10km/h {6mph) OR
MCQRE WITHIN 15 sec.

[ next ][ START |
MEF559D
% MONITOR % NoFalL []
CKPS*RPM(PQS) 2500rpm
COOLAN TEMFP/S 88°C
B/FUEL SCHDL 3.0ms
PW/ST SIGNAL OFF
[ RECORD
MEC253C
FUEL SYS #1 CLOSED
FUEL SYS #2 CLOSED
CALC LOAD 19%
COOLANT TEMP 93°C
SHORT FT #1 1%
LONG FT #1 0%
SHORT T #2 3%
LONG FT #2 0%
SPD 2037RPM
VEHICLE SPD 12MPH
IGN ADVANCE 38.0°
INTAKE AIR 43°C

SEFB68P)

o @ COHMNECT
[ ecm lo[connecTor]| E}

Gy

29
' [V]
(P&

B oA

MEC254C

Vehicle speed is

approximately 10 km/h (6 MPH)

V)

Oscilloscope screen

MEC252C]

Vehicle Speed Sensor (VSS) (Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

Steps 1 and 2 may be conducted with the drive wheels Ilﬂed

in the shop or by driving the vehicle. If a road test is expected

to be easier, it is unnecessary to lift the vehicle.
1) Start engine.
2) Perform “VEHICLE SPEED SEN CIRCUIT” in “FUNC-

TION TEST” mode with CONSULT.

OR

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.

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-302.
If OK, go to following step.

3) Select “DATA MONITOR” mode with CONSULT.

4) Warm engine up to normal operating temperature.

5) Maintain the following conditions for at least 10 con-
secutive seconds.

CKPS-RPM (POS): 1,600 - 2,400 rpm (A/T)
1,700 - 2,600 rpm (M/T)
COOLAN TEMP/S: More than 70°C (158°F}
B/FUEL SCHDL: 2 - 3.5 ms {(A/T)
1.8 - 4.2 ms (M/T)
Selector lever: Suitable position
PW/ST SIGNAL: OFF
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP can-
ister vent control valve circuit. During this check, a DTC might not
be confirmed.
@ 1) Lift up drive wheels.
2} Start engine.
3) Read vehicle speed sensor signal in “MODE 1” with
GST.
The vehicle speed sensor on GST shouid be able to
exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.
O

Lift up drive wheels.

Start engine.

3) Read the voltage signal between ECM terminal @
(Vehicle speed sensor signal) and ground with oscillo-
scope should exceed 10 km/h (6 MPH) when rotating
wheels with suitable gear position.

4) Verify that the oscilloscope screen shows the signal

wave as shown in figure.

EC-300



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH ]
ON or START
| |
! FUSE
10A |BLOck |Referto }
(4/B) EL-POWER. M : Detectable [ine for DTC
] s | No-detectable line for DTS
|LaL]] i
G
G
Eml
1
UNIFIED METER CONTROL UNIT TOMBINATION
(Speedomester and odo/trip meter) (SPEEDOMETER)
@83
F NNECTOR
P(i)) CONNEC ‘F
PIL LG/B BR/W B
P LG/B BRW
e @D I o
15 1 === 5
- Fioe
P/ LG/R BR/W
B B B B
I J
P LG/B BR/W l ®
I[ze]] ] = = =
VSP ECM VEHICLE ® @3 Mt
{ECCS SPEED
“Cn%gm_%- SENSOR
(F42)
Aefer to last page (Foldout page}.
123405673M50 123[4'456??\!158 - @
g |10]11]12]13[14]15] 8] t7] 18] 1920 AERHBEDREIEB &Y ‘@GY
gy o
s[4/ 3]z
L EEEBEEEE Mv?f

101402 | 103 ] 104] | 105] 106|107 | 108
109 Ho | o112 | 13] 114 {115 ] 156
H7 |18 [ ua | 120 |121] 122|123 |14

MEC225C
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TROUBLE DIAGNOSIS FOR DTC P0500

DISCONNECT

@
A€o

|[ ECM

@

[o|connecToR] [Tud
= 4 €
2 l 1 |

Ma3

SEFQ79V

Vehicle Speed Sensor (VSS) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

r

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF",

2. Disconnect ECM harness connector
and combination meter harness con-
nector.

3. Check harness continuity between ECM
terminal @ and terminal @ .

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

NG

Y

Check the following.

e Harness connectors
(GIB

& Harness far open or
short between ECM and
combination meter

If NG, repair open circuit,

short to ground or short to

power in harness connec-

tors.

OK

A

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

NG

¥

OK

h

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

h 4

INSPECTION END

EC-302

Check the following.

& Harness connectors
(GIDE

e Harness for open or
short between combina-
tion meter and vehicle
speed sensor

If NG, repair open circuit,

short to ground or short to

power in harness connec-

tors.

# Vehicle speed sensor
and its circuit
{Refer to EL section.}




TROUBLE DIAGNOSIS FOR DTC P0505

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

Crankshaft position sensor (POS) Engine speed

Y

Engine coolant temperature sen- Engine coolant temporature >
sor
Ignition switch Start signal >
Throttle position sensor Throttle position »
Inhibitor switch {A/T models)/ Pari/Neutral position >
:I(;;Jtral position switch (M/T mod- ECM
(ECCS

: " , control IACV-AAC valve

Air conditioner switch Air conditioner operation N module)

. . Power steering load signal
Power steering oil pressure

switch

\ 4

Battery voltage

Y

Battery

. hicl ed
Vehicle speed sensor Vehicle spe

Y

Cooling fan Cooling fan operation

Y

. i ignal
Electrical load Electrical load sig .

This system automatically controls engine idle speed to a specified level. Idle speed is controlled through fine
adjustment of the amount of air which by-passes the throttle valve via IACV-AAC vaive. The IACV-AAC valve
changes the opening of the air by-pass passage to control the amount of auxiliary air. This valve is actuated
by a step motor built into the valve, which moves the valve in the axial direction in steps corresponding to the
ECM output signals. One step of IACV-AAC valve movement causes the respective opening of the air by-pass
passage. (i.e. when the step advances, the opening is enlarged.) The opening of the valve is varied to aliow
for optimum control of the engine idling speed. The crankshaft position sensor (POS) detects the actual engine
speed and sends a signal to the ECM. The ECM then controls the step position of the IACV-AAC valve so
that engine speed coincides with the target value memorized in ECM. The target engine speed is the lowest
speed at which the engine can operate steadily. The optimum value stored in the ECM is determined by tak-
ing into consideration various engine conditions, such as during warm up, deceleration, and engine load {air
conditioner, power steering and cooling fan operation).

COMPONENT DESCRIPTION

From air cleaner The IACV-AAC valve is operated by a step motor for centralized
control of auxiliary air supply. This motor has four winding phases
and is actuated by the output signals of ECM which turns ON and
OFF two windings each in sequence. Each time the IACV-AAC
valve opens or closes to change the auxiliary air quantity, the ECM
sends a pulse signal to the step motor. When no change in the
auxiliary air quantity is needed, the ECM does not issue the pulse
signal. A certain voltage signal is issued so that the valve remains
at that particular opening.

To intake 7 .
manifold Valve SEF765P

EC-303
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TROUBLE DIAGNOSIS FOR DTC P0505

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve {Cont'd)

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

MOCNITOR ITEM CONDITION SPECIFICATION
¢ Engine: After warming up Idie 2-10 step
& Air conditioner switch: "OFF”
IACV-AACHV e Shilt lever: “N”
® No-load 2,000 rpm —_

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
101 PU/G
Engine is running.
o | SV | iacv-mAC vaive [ ' 0.1 - 14V
Idie speed
123 GY/L
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Ch?d{ lterms
No (Possible Cause}
P0O505 A) The IACV-AAC valve does not operate properly. ® Harness or connectors
0205 {The IACV-AAC valve circuit is open.)

B) The IACV-AAC valve does not operate properly. ® Harness or conneactors

& |IACV-AAC valve

(The IACV-AAC valve circuit is shorted.)
IACV-AAC valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE"” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

Note:

Perform “Procedure for malfunction A” first. If the DTC cannot
be confirmed, perform “Procedure for malfunction B”.

Procedure for malfunction A
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and let it idle.
4) Keep engine speed at 2,500 rpm for 3 seconds, then let
it idle for 3 seconds.
Do not rev engine up to speeds more than 3,000

rpm.
5) Perform step 4 once more.

OR
EC-304



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont'd)

@ 1) Start engine and let it idle.
2) Keep engine speed at 2,500 rpm for 3 seconds, then let
it idle for 3 seconds.
Do not rev engine up to speeds more than 3,000 g
rpm.
3) Perform step 2 once more. _
4) Select “"MODE 7" with GST. MA
OR
1) Start engine and let it idle.
2) Keep engine speed at 2,500 rpm for 3 seconds, then let  [Sjy
it idle for 3 seconds.
Do not rev engine up to speeds more than 3,000
rpm. LG
3) Perform step 2 once more.
4) Turn ignition switch “OFF". Wait at least 5 seconds and
then turn “ON”.
5) Perform “Diagnostic Test Mode Il (Seli-diagnostic
results)” with ECM.

IFIE
Procedure for malfunction B

1) Open engine hood. CL

2) Start engine and warm it up to normal operating tem-
perature.

3) Turn ignition switch “OFF” and wait at least 5 seconds. T

4) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.

5) Start engine and run it at least 1 minute at idle speed. AT
(Headlamp switch, rear defogger switch: OFF)

OR

@ 1) Open engine hood. EA
2) Start engine and warm it up to normal operating tem-
perature.
3) Turn ignition switch “OFF” and wait at least 5 seconds.
4) Start engine again and run it at least 1 minute at idle
speed. (Headlamp switch, rear defogger switch: OFF)
5) Select “MODE 7” with GST. BR
OR

1) Open engine hood.
2) Start engine and warm it up to normal operating tem- gy
perature.
3) Turn ignition switch “OFF” and wait at least 5 seconds.
4) Start engine again and run it at least 1 minute at idle 3§
speed. (Headlamp switch, rear defogger switch: OFF)
5) Turn ignition switch “OFF”, wait at least 5 seconds and

then turn “ON". BT !
8) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.
A
EL
1D

EC-305 473 |
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TROUBLE DIAGNOSIS FOR DTC P0505

BAITERY

7.5A

Refer to
EL-POWER,

JOI
CONNECTOR-1

ECCS
RELAY

Idle Air Gontrol Valve (IACV) — Auxiliary Air
Control (AAC) Valve {Cont’d)

EC-AAC/V-01

. : Detectable line for DTC
— - Non-detectable line for DTC

IACV-AAC VALVE

Q)
ik ik

GY/G R GY/L

-

W/B R R PU/G ¥ GY/G GY/L
=] el I7=] [ [l (s ]l 23]l
SSOFF VB B ISC ISC 15C Isc  |Ecwm
#1 # #2 w4 (ECCS
CONTROL
MODULE;}
r 3] - r
HME EXTED Ak  G2EMNEED
2zl w 5] L \4 vy \&lel7[8/ R

106 107 | 108

1415|118

1222|1237 124

EC-306

MEC342C



TROUBLE DIAGNOSIS FOR DTC P0505

;) IACV-AAC 4
\Lvalve harness
w cunnector

Brake booster .

SEF271P

Idle Air Control Valve (IACV)
Control (AAC) Valve (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

— Auxiliary Air

DISCONNECT

€5 &)

SEF3520)

CHECK POWER SUPPLY. NG

| Check the following.

1. Turn igniticn switch “OFF".

2. Disconnect IACV-AAC valve haress
connector.

3. Turn ignition switch “ON".

4. Check voltage between terminals @ , ®
and ground with GONSULT or tester.
Voltage: Battery vollage

OK

B v

e Harness connectors
 EB)

& Harness for open or short
betwsen IACV-AAC valve
and ECCS relay

e Hamess for open or short
between IACV-AAC valve
and ECM

If NG, repair harness or

connectors.

mscounscr
H S.

| O] CONNECTOR!

DISCDNNEC‘[
T S

101 115 122 123

I |

/i

—
21213y
1L

6/\

el |, B | ] |, B
C

K
&

SEF821PA

CHECK OUTPUT SIGNAL CIRCUIT. NG

Repair cpen circuit, short to

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness conneclor.

3. Check harmess continuity between
ECM terminal and terminal @ ,
ECM terminal (115) and terminal @ ,
ECM terminat and terminal @ ,
ECM terminal (123) and terminal @ .
Continuity should exist.
If OK, check harness for short to ground
and short to power.

OK

\J

h 4

ground or short to power in
harness cormnectors.

CHECK COMPONENT NG

h 4

Replace IACV-AAC valve.

(IACV-AAC valve).
Refer to “COMPONENT INSPECTION”,
EC-308.

OK

r

Perform “TROUBLE DIAGNOQOSIS FOR
INTERMITTENT INCIDENT", EC-104.

¥

INSPECTION END

EC-307
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TROUBLE DIAGNOSIS FOR DTC P0505

[a:]17%)
ore

| e

SEF353Q

SEF2681Q

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’'d)

COMPONENT INSPECTION
IACV-AAC valve

1.
2.

Disconnect IACV-AAC valve harness connector.
Check resistance between the following terminals.
terminal @ and terminals @, &
terminal & and terminals @, &
Resistance:
Approximately 30Q [at 20°C (68°F)]

Reconnect IACV-AAC valve harness connector.

Remove idle air adjusting unit assembly (IACV-AAC valve is
built-in) from engine.

(The IACV-AAC valve harness connector should remain con-
nected.)

Turn ignition switch “ON” and “OFF”, and ensure the IACV-
AAC valve shaft smoothly moves forward and backward,
according to the ignition switch position.

If NG, replace the IACV-AAC valve.

EC-308



TROUBLE DIAGNOSIS FOR DTC P0510

Throttle position switch
built into throttle
positicn sensor

Closed Throttle Position Switch

COMPONENT DESCRIPTION
The throttle position switch, buiit into the throttle position sensor

= | unit, consists of a closed throttle position switch and wide open
= }Cmed throttle position switch. The closed throttle position switch detects
B throttie | the throttie valve position, i.e. whether it is in the idle position or not.
position | The detected position will then be sent to the ECM as a voltage
- switch signal. The ECM uses this signal to open or close the EVAP can-
2= ister purge control valve when the throttle position sensor is mal-
functioning.
MEC255C
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Spegcification data are reference values.
MONITOR ITEM CONDITION SPECIFICATICN
CLSD THLP SW & Ignition switch: ON Throttle valve: Idle position ON
(Engine stopped) Throttle valve: Slightly open OFF

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

I\IIIEIT\_L WIRE TEM CONDITION DATA
COLCR ITE (DC voltage)
NO.

[Ignition switch “ON"[ {(Warm-up condition) BATTERY VOLTAGE
11 - 14V
» YL Throttle position switch Accelerator pedal refeased ( )
{Closed position) |Igniti0n switch "ON"I
Approximately OV
Accelerator pedal depressed

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Gode No. (Possible Cause)
P0510 » Battery voltage from the closed throttle position ® Harness or connectors
0203 switch is entered into ECM with the throttle valve (The closed throttle position switch circuit is

opened.

shorted.)
® Closed throttle position switch

EC-309
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TROUBLE DIAGNOSIS FOR DTC P0510

¥ MONITOR ¥ NO FAIL D

COOLAN TEMP/S 84°C
VHCL SPEED SE 45km/h
THRTL POS SEN 2.8V

RECCRD

SEF329U

[ ecm_|o]connecTon|| Cf&\H

a1
|i
oD e

SEF403Q)

Closed Throttle Position Switch (Cont’d)

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE" has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1) Start engine and warm it up to normal operating tem-
perature.
2) Check voltage between ECM terminal & and ground
under the following conditions.
At idle: Battery voltage
At 2,000 rpm: 0 - 1V
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-312.
If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT at the
start of the test.
4) Drive the vehicle for at least 5 consecutive seconds
under the following condition.
THRTL POS SEN: More than 2.5V
VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position
Driving pattern: Driving vehicle uphill (Increased
engine load) will help maintain the
driving conditions required for
this test.

OR
OVERALL FUNCTION CHECK
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.
@ 1) Start engine and warm it up to normal operating tem-

perature.
2) Check the voltage between ECM terminal @) and

ground under the following conditions.
At idle: Battery voltage
At 2,000 rpm: Approximately 0V

EC-310



TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch {Cont’d)

IGNITION SWITCH
ON or START @l
| |
1 FUSE Refer to
7.5A |BLOCK |EL-POWER.
(/B) memm : Detectable line for DTC MA
1 M m—— Non-detectabie line for DTC
]
G EM
| LG
G
I__l_| M50
F105
G
! GL
=1
THROTTLE :
POSITION M
SWITCH
{CLOSED THROTTLE POSITION
SWITCH AND WIDE OPEN
o THROTTLE POSITION SWITCH} AT
CLOSED OFF
[N
GYIL A
BIR
GYLL
=
IDLE ECM ST
(ECCS
MODULET
"
Refer to last page (Foldout page). ,
el
i]2{3]4{< —=]5]6]7[8 I5%)
G
236 0 P D 3 A D D 2 e (a]s]s) = HA
" ] EL
102] 03| 104] [105] 108 107 108
nof w2 |nagne] st e D)
g nafaz] [rer]2e]iosfioe DX
i

MEC116C
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TROUBLE DIAGNOSIS FOR DTC P0510

' Throttle position switch

{‘JL‘“ -harness conhnector
AN+

SEF4040Q)

oo SAE

«
R

SEF405Q)

]

A€

(2]

AE

u ECM ECONNECTORTI
3

G

SEF406Q)
m DISCONNECT =
M€
[ecum FTCONNECTOR”
a1

ﬂ
® 9 1

i SEF407Q

480

Closed Throttle Position Switch (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK FIC.
Perform “Fast Idle Cam (FIC) inspection
and Adjustment”, EC-31.

CHECK COMPONENT

(Closed throttle position switch},

Refer to “COMPONENT INSPECTION”,
EC-313.

OK

A

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-104.

A 4

INSPECTION END

EC-312

:
CHECK POWER SUPPLY. NG= Check the following.
1. Turn ignition switch “OFF". # Harness connectors
2. Disconnect throttle position switch har- i),
ness connector. e 7.5A fuse
3. Turn ignition switch “ON". ¢ Harness for open or
4. Check voltage between terminal (8 and short between throttle
engine ground with CONSULT or tester. position switch and fuse
Voltage: Battery voitage If NG, repair harness or
connectors.
OK
E :
CHECK INPUT SIGNAL CIRCUIT. NG= Repair open circuit, short
1. Turn ignition switch “OFF™. to ground or short to power
2. Disconnect ECM harness connector. in harmess connectors.
3. Check harness continuity between ECM
terminal @ and terminal & .
Continuity should exisl.
If OK, check harness for short to
ground and short to power.
CK
,
CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harness or connec-
1. Turn ignition switch “ON". tors.
2. Check voltage between ECM terminal
@) and engine ground,
Voltage: Approx. 0V
OK
y
ADJUST THROTTLE POSITION SWITCH.
Perform BASIC INSPECTION, EC-82.
OK
A
NG

Replace throttie position
switch,




TROUBLE DIAGNOSIS FOR DTC P0510
Closed Throttle Position Switch (Cont’d)
S Throttle poston S COMPONENT INSPECTION

jon =
@ Joscamecr Closed throttle position switch

& switch harness =

N et T

7y, connector
R

E@ 15 1. Start engine and warm it up to normal operating temperature.
(ﬂ@ 2. Turn ignition switch “OFF”. G
S13 3. Disconnect throttle position switch harness connector. I

4. Check continuity between terminals ® and & .
@ Accelerator pedal conditions Continuity VA
Completely released Yes
d -4
SEF408Q Partially released or completely depressed No EN

If NG, replace throttle position switch.

CL

AT
FA

BR

EC-313 481 |
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control

COMPONENT DESCRIPTION

These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/
deceleration. Voltage signals are exchanged hetween ECM and TCM (Transmission Control Module).

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

TER-
MI\I:\CI:_\L CV(\)III_F(;ER ITEM CONDITION (DCD\:?I—t};ge)
[lgnition switch “"ON” 6 - 8v
65 R/L AT signal No. 4 [Engine s running.| ov
idle speed
[Tgnition switch "ON”| v
66 Y/B A/T signal No. 5 |Engine is running_| 5 - 8V
ldle speed
[Ignition switch “ON”i 6 -8V
73 WL AT signal No. 1 Engine is running.| ov
|_ ldle speed
74 W/PU | A/T signai No. 2 [Ignition switch “ON”| 6-8v
|Ignilion switch “ON"i ov
77 AW AT signal No. 3 [Engine is running_| gy
Idle speed

ON BOARD DIAGNOSIS LOGIC
* Freeze frame data is not stored in the ECM for the “A/T control”. The MIL will not light for “A/T
control” malfunction.

Diagnostic
k ltemns
Trouble Malfunction is defected when .. Check lte
{Possible Cause)

Code No.
PQG00 * ECM receives incorrect voltage from TCM (Transmis- | e Harness or connectors (The circuit between ECM and
0504 sion Control Medule) continuously. TCM (Transmission Control Medule) is open or

shorted.)
& TCM (Transmission Control Module)

EC-314



TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE: @l

e [If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE"” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds MA
before conducting the next test.

e [f any diagnostic trouble code is displayed performing ,
self-diagnosis for A/T (Refer to AT section.), perform the &l
trouble diagnosis for the DTC first (Refer to AT section.).

1) Jack up drive wheels.
2) Make sure that selector lever is set in “P” or “N” position. LG
3) Turn ignition switch “ON”.
4) Select “DATA MONITOR” mode with CONSULT.
5) Start engine and raise engine speed to more than 1,000
rpm at once. :
6} Run engine at least 10 seconds at idle speed. 2

7) Run engine at least 10 seconds at 2,000 rpm.
8) Set selector lever in “D” position and run engine at least

10 seconds at idie speed (with vebhicle stopped). CL
9} Drive vehicle at 12 to 20 km/h (7 to 12 MPH) at least

10 seconds in “D” position.

OR M
@ 4) Start engine and raise engine speed to more than 1,000
= rpm at once.
5) Run engine at least 10 seconds at idle speed. AT

6) Run engine at least 10 seconds at 2,000 rpm.
7) Set selector lever in “D” position and run engine at least

10 seconds at idle speed (with vehicle stopped). EA
8) Drive vehicle at 12 to 20 km/h (7 to 12 MPH) for at least

10 seconds in “D"” position.

9) Select “Mode 3” with GST. RA
OR
@ 4) Start engine and raise engine speed to more than 1,000
rpm at once. 3R

5) Run engine at least 10 seconds at idle speed.

6) Run engine at least 10 seconds at 2,000 rpm.

7) Set selector lever in “D” position and run engine at least §7
10 seconds at idle speed (with vehicle stopped).

8) Drive vehicle at 12 to 20 km/h (7 to 12 MPH) at least
10 seconds in “D” position. RS

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

10) Perform “Diagnostic Test Mode 1l (Self-diagnostic BT
results)” with ECM,

EC-315 483



TROUBLE DIAGNOSIS FOR DTC P0600
A/T Control (Cont’d)

EC-AT/C-01
TCM
{TRANSMISSION
CONTROL
MODULE)
|
DT1 DT2 D13 DT4 DTS
[io] IS I2]] e EA
WL w/PU RV R/L Y/B
 : Detectable line for DTC
— Nor-getectable line for DTC
WL W/PU R RIL Y/B
[l [zl [zl =1 =1l
DT1 DT2 DT3 DT4 DTS5
EGM
{ECCS
CONTROL
MODULE)

—_
A
(Al
-
0

—
1011 12131415@ ) P2 P P B 2 ) 2D ) D | Py
5161 718] [1s]173e]10]20l21]22 %|37] 38 oo 40[41] 2] 3] a4 6] 7] - HS.

W1 102[103]104] [105]106)107] 108
neyne|mnay |13 4] s e
Hrneq e 120] |121)122]123]124

iy

MEC181C

484 EC-316



TROUBLE DIAGNOSIS FOR DTC P0600

Glove box/k

SEF268P|

harness connector

AR\

TCM

DISCONNECT

O CONNECTCR

AE

ECM ©| CONNECTOR

65

|

66737477

121110 38 47

[Q]

QIQ@

[Ql

SEF492V.

[E]

m DISCONNECT

HS.

(5

[ ecm [o[connecTor]

65,66,73,74,77

2l

SEF365Q

AT Control (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnact ECM harness connector
and TCM (Transmission Control Mod-
ule} harness conneclor.

3. Check harness continuity between
ECM terminal @ and terminal @,
ECM terminal @@ and terminal 8,
ECM terminal 3 and terminal (i@,
ECM termina! @ and terminal 41,
ECM terminal &3 and terminal (2.
Continuity should exist.

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

NG

OK

E h 4

Repair open circuit, short
to ground or short to power
in harness connectors.

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between

ECM terminal & and ground,

ECM terminal @ and ground,

ECM terminal @ and ground,

ECM terminal @ and ground,

ECM terminal @ and ground.
Continuity should not exist.

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

NG

OK
L 4

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-104.

r

INSPECTICN END

EC-317

Repair open circuit, short

"| to ground or short to power

in harness connectors.

EM

LG

GL

MT

AT

FA

RS

BY

A
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module

The ECM consists of a microcomputer, a diagnostic test mode
selector, and connectors for signal input and output and for power
supply. The unit controls the engine.

SEC220B
Diagnostic Trouble L Check Item
Gode No. Malfunction is detected when ... (Possible Cause)
POG0S ® ECM calculation function is malfunctioning. ® ECM
03 (ECCS control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON”,
2} Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 30 seconds.
OR
@ 1} Turn ignition switch “ON".
2)
3)

Start engine and wait at least 30 seconds.
Select “Mode 7" with GST.
OR
1) Turn ignition switch “ON".
2} Start engine and wait at least 30 seconds.
3) Turn ignition switch “OFF” and wait at least 5 seconds.
4} Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

HD
JOOLS,

EC-318



TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
‘Module (Cont'd)

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

DTC No.
CONSULT . Detected items Engine aperating condition in fail-safe mode
ECM™1
GST
Unable to Unable to ECM ECM fail-safe activating condition
access access Diag- The computing function of the ECM was judged to be malfunctioning.
ECCS nostic Test When the fail-safe system activates, i.e. if the ECM detects a malfunction
Mode I condition in the CPU of ECM, the MALFUNCTION INDIGATOR LAMP on

the instrument panel lights to warn the driver,

However, it is not possible to access ECCS and DTC cannot be confirmed.
Engine control with ECM fall-safe

When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump
operation, IACV-AAC valve operation and cooling fan operation are con-
trolled under certain limitations.

ECM fail-safe operation

Engine speed Engine speed will not rise more than 3,000 rpm.
Fuel injection Simutaneous multiport fuel injection system
Ignition timing Ignition timing is fixed at the preset valve.
Fuel pump relay is “ON” when engine is running and “QFF"

Fuel pump when engine stalls.
IACV-AAC valve Full open

) Cooling fan relay “ON” (High speed condition} when engine
Cooling fans is running, and “OFF” when engine stalls.

Replace ECM, if ECM fail-safe condition is confirmed.

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

DIAGNOSTIC PROCEDURE

INSPECTICN START

r

1) Turn ignition switch “ON".
2) Select “SELF-DIAG RESULTS”
mode with CONSULT.
3) Touch “ERASE”.
OR

@ 1) Turn ignition switch “ON".
= 2} Select MODE 4 with GST.
3} Touch “ERASE™.
OR
1) Turn ignition switch “ON”.
2) Erase the Diagnostic Test Mode
Il (Self-diagnostic results)
memory.

h

PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

A A

Yes

Is the DTC P0OB05 (0301) displayed Replace ECM.

again?

Y

No

r

INSPECTION END

EC-319
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

SYSTEM DESCRIPTION

Engine speed

Crankshaft position sensor {POS} ngine sp »

fgnition switch Start signal ECM

9 ™ (ECCS MAP/BARO

control »| switch solenoid
— Throttle position module) valve
Throttle pasition sensor »
Vehicl d

Vehicle speed sensor onicte spee >
This system provides the absolute pressure sensor Solenoid Conditions
with either ambient barometric pressure or intake « For 5 seconds after turming ignition switch
manifold pressure for monitoring. SL secon 919
The MAP/BARO switch solenoid valve switches or
between two passages (one is from the air duct, the e For 5 seconds after 5 minutes from starting
other is from the intake manifold) by ON-OFF opera- engine
tion. When the MAP/BARO switch solenoid valve is or
activated ON or OFF by the ECM, either ambient e More than § minutes after the solencid valve
barometric pressure or intake manifold pressure is ON shuts OFF.
applied to the absolute pressure sensor. and
The solenoid valve is almost always OFF under nor- e Throttle valve is shut or almost fully shut for
mal conditions. more than 5 seconds

and
® Vehicle speed is less than 100 km/h (62
MPH}).

COMPONENT DESCRIPTION

The MAP/BARO switch solenoid valve switches between ambient
barometric pressure and intake manifold pressure according to the
voltage signal sent from the ECM. When the MAP/BARO switch
L solenoid valve is supplied with a voltage by the ECM, it turns “ON”
Intake so that the MAP/BARO switch solenoid valve maonitors the ambi-
manifold ent barometric pressure. When the MAP/BARO switch solenoid
el valve is not supplied the voltage, it goes “OFF” and the sensor

monitors the intake manifold pressure.

Absolute pressure sensor

From air duct ‘

SEF417Q

EC-320



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)IBarometrlc
Pressure (BARO) Switch Solenoid Valve

(Cont’d)

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

MONITCR ITEM

CONDITION

SPECIFICATION

® For 5 minutes after starting engine

MAP

MAP/BARO SW/V

e 5 seconds after 5 minutes from starting engine

BARO

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
[Ignition switch “ON”
Engine is not running. (For 5 seconds after
- turnlng |gn:t|on switch “ON") N Approximately OV
|Eng|ne is running.| (Warm-up condition)
Idle speed (For 5 seconds after 5 minutes
; _ from starting engine}
16 OR/Y MAP/BARO switch sole

noid valve

[Ignition switch “ONj

Engine is not running. (More than 5 seconds
after turning ignition switch “ON")

BATTERY VOLTAGE

[Engine is running.| (Warm-up condition) (11 - 14V)
Idle speed (For 5 minutes after starting
engine)
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble
Code No.

Malfunction is detected when ....

(Possible Cause)

P1105
1302

¢ MAP/BARCO switch solenoid valve receives the
voltage supplied though ECM does not supply the
voltage to the valve,

® There is litlle difference between MAP/BARO
switch solenoid valve input voltage at ambient
barometric pressure and that at intake manifold
pressure.

e Harness or connectors
(MAP/BARQ switch solenoid valve circuit is open
or shorted.}

¢ Hoses
(Hoses are clogged or disconnected.)

& Absolute pressure sensor

o MAP/BARGC switch solenoid valve

EC-321
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EM

LG
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TROUBLE DIAGNOSIS FOR DTC P1105

CKPS*RPM(POS)
COOLAN TEMF/S

¥ MONITCR  + NOFAIL I:l

700rpm
85°C

1 RECORD

SEF805U

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
It “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 11V.
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and let it idle.
3} Wait at least 10 seconds.
OR
1) Start engine and let it idle.
2} Wait at least 10 seconds.
3) Select “MODE 77 Wigl GST.
R
1) Start engine and let it idle.
2) Wait at least 10 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds and

then turn “ON,
4} Perform “Diagnostic Test Mode Il (Seli-diagnostic

results)” with ECM.

EC-322



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)
EC-SW/V-01
IGNITION SWITCH
ON or START Gl
| N
L
FUSE Refer to
10A  1alock |EL-POWER. . : DTG
% ) T e o M
i D '
[Lokly
RIY EM
LG
RIY 75
(CaTl
FE
RY
CL
MT
AY
[T warmano ' AT
SWITCH
SOLENOID
é VALVE A
o &
OR/Y
BA
BR
ORY ST
[l
SOL ECM
(ECCS
CONTROL RS
MODULE)
BT
Refer to last page (Foldout page).
RA
T2[3le]<<. =|5]6]7]8 =]
S0z 13]14]15]18]17]18]13f20
EL
01 2] oa[ 0a] [ ] o7 e aa[os| _ [aafas[asfar] [eaTes[ee] [ev] JoX
wef o[ | wz] Foalwe]vs]ne 31| | L4gleg10UsT o2 =aIeBle9N 10l L] 7,
[5¢]55]56]57]58] 73] 74 75[ 78] H.S.
1] ue| no]seo] [120]122] 128 ]2 218§ Seledesleal s Gy

MEC118C
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TROUBLE DIAGNOSIS FOR DTC P1105

) ’ Fuef tube)\ MAP/BARO switch
N/

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

solenOId valve’
5 ),-

INSPECTION START

N
’J»

g@l

EC-324

EVAP canlster purge N Y
control solenoid valve \ CHECK VACUUM SOURCE AND CIR- OK= CHECK COMPONENT
,_ Resonator\ /\ CUIT TO MAP/BARO SWITCH SOLE- {Absolute pressure sen-
/ _ SEF5320A NOID VALVE. sor). . .
1. Start engine and warm it up to normal 1. Check for disconnection
operating temperaiure. of vacuum hose con-
Fram ‘Absnlme 2. Turn ignition switch “OFF". nected to the sensor.
air ductv" pressure Vacuum 3. Connect MAP/BARO switch solenoid 2. Disconnect sensor’s
rc ' sensor | gauge valve and absolute pressure sensor connector and check
Three-way —J_| with a rubber tube that has vacuum senser harness connec-
conneactor gauge. tors for water.
PR S ROy Water shoufd not exist.
=~ 4. Turn ignition switch “ON~, “
NN 5. Selact “MAP/BARO SWA" in Refer 1o COMPONENT
- “ACTIVE TEST” mode with ; v
a TROUBLE DIAGNOSIS
G@ Intake CONSULT. FOR DTC P0105"
! manifald 6. Start engine and let it idie. EC-125 :
vacuum 7. Touch "MAP” and “BARQ"” alter- Tev
i nately and check for vacuum.
i SEF676T Y OK NG
MAP/BARO SW/V Vacuum r
E - Repair {dis-
BARQ Should not exist connection)
MAP Should exist or replace
absolute
OR pressure
4. Turn ignition switch “ON". sensor or
5. Start engine and let it idle. harness
6. Check for vacuum. connectors.
For 5 seconds after 5 minutes
= from starting engine: ¥
Vacuum should not exist. .
b . Go to “TROUBLE DIAG-
R‘ Improper connection zggiﬁerpmutes after starting NOSIS FOR INTERMIT-
- SEF109L i ; TENT INCIDENT",
Vacuum should exist. EC-104.
_ DISCONNECT NG
A€ E ,
TS NG )
CHECK HOSE. | Clean, repair or reconnect
@2) 1. Turn ignition switch “OFF”. the hose.
2. Check hose for clogging, cracks, dis- If NG, check vacuum port
connection or improper connection. for clogging.
@ D O OK lOK
2 CHECK INTAKE SYSTEM.
((‘@ Check the intake system
= for air leaks.
SEF581QY
v
CHECK POWER SUPPLY. NG Check the following.
1. Turn ignition switch “OFF". ® Harness connectors
2. Disconnect MAP/BARO switch solencid ,
valve harness connector. ® 10A fuse
3. Turn ignition switch “ON". ® Harness for open or
4, Check voltage between terminal @ and short between MAP/
engine ground with CONSULT or tester. BARO switch solenoid
Voltage: Battery voltage valve and fuse
If OK, check harness for short. If NG, repair harness or
connectors.
¥y OK
®




TROUBLE DIAGNOSIS FOR DTC P1105

. DISCOMNECT

|

ECM O] CONNECTOR |

16

@ 0]

DISCOMNECT

SEF431Q

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARQ) Switch Solenoid Valve

{(Cont’d)
®

" l

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminal (& and terminal @ with CON-
SULT or tester.

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

OK

¥

Repair open circuit, short

to ground or short to power
in harness connectors.

CHECK COMPONENT

(MAP/BARO switch solenoid valve).
Refer to “COMPONENT INSPECTION”
on next page.

NG

OK

A 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104,

Y

INSPECTION END

EC-325

Replace MAP/BARO
switch solenoid valve.

MA

EM
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TROUBLE DIAGNOSIS FOR DTC P1105

B racrivetesTl [

MAP/BARO SW/V MAP
—======z= MONITOR ==z=z====|
CKPSsRPM(POS) 737rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3V

[CBARC | I

SEF440Q)

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve
(Cont’'d)

COMPONENT INSPECTION
MAP/BARO switch solenoid valve
= 1. Start engine and warm it up to normal operating tem-
perature.
2. Perform “MAP/BARO SW/V” in “ACTIVE TEST” mode
with CONSULT,
3. Check the following.
e Condition: At idle under no-load
o CONSULT display

8 acrvetesTH [

MAP/BARD SWNV Baro
==Z==ZZ== MONITOR ==s======
CKPSsRPM(POS) 737rpm
MAP/BARO SWHN BARO
ABSOL PRES/SE 4.3V

MAP

SEF441Q)

BATTERY

MEC488B

MAP/BARO ABSOL PRES/SE (Voitage)
BARO More than 2.6V
MAP Less than the voltage at BARC

o Time for voltage to change

MAP/BARO SW/S Time to switch
BARO to MAP
Less than 1 second
MAP to BARO
4, If NG, check solenoid valve as shown beiow.

OR _
@ 1. Turn ignition switch “OFF” and remove MAP/BARO
switch solenocid valve.
2. Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between & and between (& and ©
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes

3. Check the time required for the solenoid valve to switch.
It should be less than 1 second.

4. If NG, replace sclenoid valve.

5. It OK, check “Absolute pressure sensor”. Refer to
“COMPONENT INSPECTION”, EC-125.
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TROUBLE DIAGNOSIS FOR DTC P1148 (-B1), P1168 {-B2)

Closed Loop Control
% The closed loop control has the one trip detection logic.

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Troubie Maifunction is detected when ... Ch?Ck ftems
Code No. (Possible Cause)
P1148 * The closed loop control function for left bank does not | @ The front heated oxygen sensor circuit is open or
0307 operate even when vehicle is driving in the specified shorted.
{Left bank) condition. * Front heated oxygen sensor
¢ Front heated oxygen sensor heater
P1168 ® The closed loop control function for right bank does & The front heated oxygen sensor circuit is open or
0308 not operate even when vehicle is driving in the speci- shorted.
(Right bank) fied condition, # Front heated oxygen sensor
® Front heated oxygen sensor heater
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR % NOFAL L] PROCEDURE
CKPS*RPM{POS) 2000rpm CAUTION: '
';"F?SOZA'SRS;L ;E g-;ZVV ¢ Always drive vehicle at a safe speed.
FR O SEN.B2 P e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
FR 02 MNTR-B1 RICH PROCEDURE” has been previously conducted, always
FR 02 MNTR-B2 RIOH turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
mi e Never raise engine speed above 3,600 rpm (A/T), 4,000
’ RECORD rom (M/T) during the “DIAGNOSTIC TROUBLE CODE
MEC256C] CONFIRMATION PROCEDURE". If the engine speed limit

is exceeded, retry the procedure from step 2).
1) Start engine and warm it up to normal operating tem-
perature.
2) Select “DATA MONITOR™ mode with CONSULT.
3) Start engine and hold engine speed at 2,000 rpm.
4) Check the following.
e “FR 02 SENSOR” voltage should go above 0.61V at

least once.
OR
e “FR 02 SENSOR” voltage should go below 0.23V at
least cnce.

If the check result is NG, perform “DIAGNOSIS
PROCEDURE”, EC-174,
if the check result is OK, perform the following step.
5} Let engine idle at least 3 minutes.
6) Maintain the following condition at least 50 consecutive
seconds.
B/FUEL SCHDL: 2.5 ms or more
CKPS-RPM (POS): 2,000 - 3,000 rpm
Selector lever: Suitable position
VHCL SPEED SE: More than 70 km/h (43 MPH)
OR

EC-327
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TROUBLE DIAGNOSIS FOR DTC P1148 (-B1), P1168 (-B2)
Closed Loop Control (Cont’'d)

OVERALL FUNCTION CHECK
Dl g B Use this procedure to check the overall function of the closed loop
Hs. 2\ "'__5 control. During this check, a 1st trip DTC might not be confirmed.
= B ; 1) Start engine and warm it up to normal operating tem-
I ecwm lofconnecTor]| © 6 perature.
g0 st 82 2) Set voltmeter probes between ECM terminal LH, &9
RH, & (sensor) and @ (ECM ground).
(e 3) Check the following with engine speed held at 2,000
. ‘@\ 5 o rpm constant under no-load. |
" e The voltage should go above 0.61V at ieast once.
oy 35
MEC257C e The voltage should go below 0.23V at least once.

DIAGNOSTIC PROCEDURE

For left bank
Refer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-150.

For right bank
Refer to TROUBLE DIAGNOSIS FOR DTC P0150, EC-150.
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TROUBLE DIAGNOSIS FOR DTC P1320

" A N
Ignition coil (with power \GERE,
transistor) harness connector 43,
) %,
N "

Ignition Signal
COMPONENT DESCRIPTION
Ignition coil & power transistor

The ignition signal from the ECM is sent to and amplified_by_ t.he
power transistor. The power transistor turns on and off the ignition
coil primary circuit. This on-off operation induces the proper high

voltage in the coil secondary circuit.
SEF264P
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
IGNITION SW & Ignition switch: ON — OFF — ON ON — OFF > ON
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and @ (ECCS ground).
TER-
WIRE DATA
MINAL | .o ITEM CONDITION (DG voltage)
NC.
0-0.2Vk
(V) ool ool
[Engine is running.] {Warm-up condition) : llA JJ
e speed N
1 Y/R Ignition signal (No. 1) m ............
2 G/R Ignition signal {No. 2) M :
3 {LR Ignition signal (No. 3) SEF299T
7 GY Ignition signal {No. 4) 0.1-0.2V%x
8 PU/W Ignition signat {No. 5)
9 GY/R | Ignition signal (No. 6) My
[Engine is running.| -
Engine speed is 2,500 rpm.
00 ms - i
- E‘;EF.645T

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Malfunction is detected when ... -
(Possible Gause)
Code No.
P1320 ® The ignition signal in the primary circuit is not entered | ® Harness or connectors
0201 during engine cranking or running. {The ignition primary circuit is open or shorted.)

* Power transistor unit built into ignition coil

e Condenser

# Crankshaft position sensor (REF)
e Crankshaft position sensor (REF) circuit

EC-329
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TROUBLE DIAGNOSIS FOR DTC P1320

¥z MONITOR Yt NO FAIL ]

CKPSsRPM (POS)

672rpm

RECORD

MECS5428

Ignition Signal (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

NOTE:

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

e If both DTC P1320 (0201} and DTC P0340 (0101), P1335
(0407), P0335 (0802) or P1336 (0905) are displayed, per-
form TROUBLE DIAGNOSIS FOR DTC P0340, P1335,
P0335 or P1336 first. (See EC-249, 336, 243, or 341.)

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine. (If engine does not run, turn ignition switch
to “START” at least 5 seconds.)
OR

Turn ignition switch “ON”.

Start engine. (If engine does not run, turn ignition switch

to “START” at least 5 seconds.)

3) Select MODE 7 with GST.
OR

1) Turn ignition switch “ON".

2) Start engine. (If engine does not run, turn ignition switch
to “START” at least 5 seconds.)

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

4) Perform “Diagnostic Test Mode il (Seli-diagnostic
results)” with ECM.

&
—
=

o,
1
=

i
R

EC-330



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont'd)
- EC-IGN/SG-01

BATTERY
@l
% 30A
MA
WIPU
Refer t -
W/PU Ef-grOSVEH. Bl

[l

START | IGNITION

SWITCH.
OFF .- E105
acc | N
3
FUSE BLOCK (J/B) Ll-._l—l
{Refer to EL-POWER.) B/R J
= e —=
H
GL
mem— : Dotoctabis line for DTG MT
—  Non-detectable line for DTC
AT
— Next page FA
R<{2]|mR @ mumem 7 ext pag
R RA
[
1 |conpenser e
T B
3]
8 S1
e
; T
B ' EC-IGN/SG-03
RS
Refer to last page (Foldout page).
_—
! E10 Foy  U218INGE) ETiE
W [o] W \&]|8l7]e/ "B
_ A
fEL
(D

MECEB51B
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

EC-IGN/SG-02
ECM (ECCS
CONTROL
MODULE}
IGN# IGN#3 IGN#5
Ll ] Le]
Y/R L/R PUMW
Preceding —-
page @ R 1
- Next
I
@ mum— @ m—— @ = @ page
LOOP |
WIRE
H ¥/R R PU/W
IO = [Eml =1
IGNITION IGNITION
ICOIL No.1 COILNo.5
{WITH POWER (WITH POWER
] TRANSISTOR) ———— TRANSISTOR}
=]
B
ICGCI;HTION T
IL No.3 =
SPARK
WITH POWER
'(FHANSISTOR) PLUG
]
—— @=s @ Next page

W : Deiectable line for DTC
e Non-detectable ling for DTC

CED@E. (. @
Gy

F&
GY GY

105
114
122

107
115
123

102103
9] 1
8119

10
109

F1o1
o4

n
120

121

MEC120C
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

EC-IGN/SG-03
ECM
ECCS
ONTROL
MONULE)
IGN#2 IGiN#4 IGN#6 F101
L] L] L)
G/R GY GY/R
Preceding -
page @ R 1
R G/R R GY/R
/Kl [N Ml 1
IGNITION IGNITION
COIL NC.2 COIL NO.&
{WIiTH POWER {WITH POWER
oy TRANSISTOR) —_— TRANSISTOR)
g g ; ’ @D '

Lz

T2

i

'GNITION
= COIL NO.4 =
SPARK (WITH POWER SPARK
PLUG e TRANSISTOR) PLUG
F30

' -
Preceding page«@ c @

To
EC-IGN/SG-01 43 B

I : Detectable line for DTC
— . Non-detectable line for DTC

e o @
-
nlr-!:w—o

3
=)
m
iy
(=]

B . . @
GY Gy GY

10102103 104 [105] 106|107 | 108
fog| el {13] 45|16
AT 1§ | 118 126] 1121] 182 123|124

GY

EC-333
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TROUBLE DIAGNOSIS FOR DTC P1320

" 7T A AN
Ignition coil (with power \ER
transistor) harness connector ol
R

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

€l

SEF264P

W activetest 8 [

* %k POWER BALANCE % %%
MONITOR
CKPSs RPM (POS)
MAS AIR/FL SE
IACV-AAC/N

b

B2 (3[4 resr

Ly —

825rpm
1.53V
20 step

No

Does engine start?

@

ers

CIRCUIT.
1. Start engine.

2. Perform “POWER BALANCE” in

“ACTIVE TEST” mode with
CONSULT.

3. Search for circuit which does not

produce a momentary engine
speed drop.

SEARCH FOR MALFUNCTIONING

4

A4

SEARCH FOR MALFUNC-

TIONING CIRCUIT.

1. Turn ignition switch
“ON”.

2. Check voltage betwesn
ighition coil terminal &
and ground.

Voltage: 0.01 - 0.1V

%

LS el [ ]| sm&

CHECK POWER SUPPLY.

1. Disconnect each ignition harness con-
nectar and condenser harness connec-
tor.

2. Turn ignition switch “ON".

3. Check voltage between each ignition
coil harness connector terminal (I and
ground, condenser harness connector
terminal I and ground.

Voltage: Battery voliage

NG

SEFG30P]
E = CONNECT -
A€
GED_
Ignition ¢oil harness
connectors
0 &
= SEFG74P

E k J

OK

Check the following.

"| @ Harness connectors

Ew®) , (ETD)
@&, D

* Hamess for open or short
between ignition switch
and ignition coils or con-
denser

® Condenser
Refer to "COMPONENT
INSPECTION”. {(See
page EC-335.)

It NG, repair harness, con-

nectors or component.

DISCONNECT

A€

Condenser
harness
connector

& DISCONNECT
MME
1

Cﬁ@- Ignition coil
harness
connectors

®
0]

CHECK GROUND CIRCUIT.

1. Disconnect each ignition coil harness
connector.

2. Check harness continuity between each
ignition coil harness connector terminal
@ and engine ground.
Cantinuity should exist.

If OK, check hamess for short to ground

and short to power.

NG

!

iOK

.| Repair open circuit, short t0
"| ground or short to power in

harness connectors.

ERy

SEF630P

@

o]

i

B

SEF813T)|

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect each ignition coil harness
connector and ECM harness cannector.

2. Check harness continuity between each
ignition coil harness connector terminal
@ and each ECM harness connector
terminal.
Continuity should exist.

If OK, check harness for short to ground

and short to power.

NG

¢OK
@&

EC-334

. | Repair open circuit, short to
| ground or short to power in

harness connectors.




TROUBLE DIAGNOSIS FOR DTC P1320

DISCONNECT

&

ECM |0 CONNECTOR

1237889
e

[Q]

DISCONNECT

& ®

SEFG81P|

=S DISCONNECT

&

, B

SEF371Q)

b

/

Intake manifold ~

collector

SEF683P

Ignition Signal (Cont’d)
®

}

CHECK COMPONENT

(Ignition coil with power iransistor).
Refer to "COMPONENT INSPECTION",
EC-3365.

NG

CK

r

Perfarm “TRCOUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

Y

INSPECTION END

COMPONENT INSPECTION

Replace ignition coil assem-
bly.

Ignition coil with power transistor

1. Disconnect ignition coil with power transistor harness connec-

tor.

2. Check ignition coil with power transistor for resistance between

terminals @ and & .

Terminals Resistance Result
Not 0Q OK
@ and @
0Q NG

if NG, replace ignition coil with power transistor assembly.

Condenser

1. Disconnect condenser harness connector.
2. Check condenser continuity between terminals 1) and @ .
Resistance: Above 1 MQ at 25°C (77°F)

EC-335
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TROUBLE DIAGNOSIS FOR DTC P1335

Coil—

Terminal —

Core

Permanent
magnet

SEF253P|

Crankshaft Position Sensor (CKPS) (REF)

COMPONENT DESCRIPTION

The crankshaft position sensor (REF) is located on the oil pan
{upper) facing the crankshaft pulley. It detects the TDC (Top Dead
Center) signa! {120° signal).

The sensor consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the
crankshaft pulley will periodically change. Permeability near the
sensor also changes.

Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
changed.

The ECM receives the voltage signal and detects the TDC signal
(120° signal).

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

MONITOR ITEM

CONDITION SPECIFICATION

CKPS-RPM (POS)

CKPS-RPM (REF)

¢ Tachometer: Connect
| ® Run engine and compare tachometer indication with the CONSULT value. SULT value.

Almost the same speed as the CON-

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

TER- -
WIRE DATA
MI!JI\(I)AL COLOR ITEM CONDITION (DC voltage)
Approximately 2.3V
(AC voltage)
e
a4 W Crankshaft position sensor | [ENgine is running.] (Warm-up condition) 20{ Tt
10 Cime ema et t s e om ot aee s
48 W (REF) Idle speed o
“sEFa0CT

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malunction is detected when ..., .
No (Possible Cause)
P1335 e 120° signal is not entered to ECM for the first few sec-| ® Harness or connectors
0407 onds during engine cranking. (The crankshalft position sensor (REF) circuit is open

ning.

running.

e 120° signal is not entered to ECM during engine run- | e Crankshaft position sensor {REF)

# 120" signal cycle excessively changes during engine

or shorted.)

¢ Starter motor (Refer to EL section.}
¢ Starting system circuit (Refer to EL section.}

EC-336



TROUBLE DIAGNO

SIS FOR DTC P1335

Crankshaft Position Sensor (CKPS) (REF)

(Cont’d)
FAIL-SAFE MODE
When the ECM enters the fail-safe mode, the MIL illuminates.
DTC No.
CONSULT . Detected items Engine operating condition in fail-safe mode
GST ECM*1
P1335 0407 Crankshaft position sen- | Compression TDGC signal (120° signal) is controlled by camshaft position

sor (REF) circuit
tion timin

sensor (PHASE) signal and crankshaft position sensor (POS) signal. Igni-

g will be delayed 0° to 2°.

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn

ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.
Start engine and run it at least 2 seconds at idle speed.

OR
Start engine and run it at least 2 seconds at idle speed.
Select “MODE 7" with GST.

2)
® )
;

3)

OR
Start engine and run it at least 2 seconds at idle speed.
Turn ignition switch “OFF”, wait at [east 5 seconds and
then turn “ON”,
Perform “Diagnostic Test Mode Il (Seif-diagnostic
results)” with ECM.

EC-337
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TROUBLE DIAGNOSIS FOR DTC P1335
Crankshaft Position Sensor (CKPS) (REF)

(Cont’d)
EC-REF-01
CRANKSHAFT M : Deloctable line for DTC
POSITION — Non-detectable line for DTC
SENSOR
(REF}
F136

{
€

JOINT CONNECTOR-25

ATTTTTT TN

@ -

@

i I I

W w B B B
|44| 48] :
REF REF (EChé'IS _I_

ECH
LR & G
F1g

TT2]3]4 -
CGREPDT® AT EEEEEEm S

101]102 ) 103] 104 | 105] 106 [ 107 | 108
sfnalmnuz] 3| n4qns|ue
HIR08 | 1e]120] | 121122125 | 124

H.s.

MEC232C
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TROUBLE DIAGNOSIS FOR DTC P1335

Crankshaft Position Sensor (CKPS) (REF)
T (Cont’d)

/ {‘make manifold | DJAGNOSTIC PROCEDURE

collector

INSPECTION START
l @l
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground A
SCrews. .
SEF539P I EM
% (d / )\@ \ CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Turn ignition switch “QFF”. | e Harnass connectors LG
Intake manifald collector @/ 2. Disconnect crankshaft position sensor Fi),
/f \ (REF} sub-harness connector and ECM e Hamess for open or
‘ harness connector. short between crankshaft
> 3. Check harness continuity between ter- position sensor (REF)
minal @ and ECM terminals @&, @&. harness connector and
Continuity should exist. crankshaft position sen- [FlE
e If OK, check harness for short to sor (REF) sub-harness
giig!;“xb'h(iges.s ground and short to power. ]c:‘!onnectofr o
e Harness for open or =
\ \ SEF26EP OK shorl between crankshaft
osition sensor (REF)
Tl g Y Fs)ub-hamess connectar T
HS. TS. and ECM
[<] if NG, repair open circuit,
ECNL 2 CONNECTOR i short to ground or short to /A\T
power in harness connec-
tors.
FA
I 2 '
CHECK GROUND CIRCUIT. NG_ Check the following.
' 1. Turn ignition switch “QFF”. | @ Harness connectors
SEFB12TH | 2. Loosen and retighten engine ground ,
SCrews. e Harness for open or _
E’ 3. Check harness continuity between ter- shont between crankshaft BR
— minal @ and engine ground. position sensor {REF)
E} @ Continuity should exist. harness connector and .j
T.S‘..N If OK, check harness for short to crankshaft position sen- Sl
2 ground and short to power. sor {REF) sub-harness
connector
oK e Harness for open or RS
I—il short between crankshaft
— position sensor (REF) El
= sub-harness connector
SEF015R and engine ground
It NG, repair open circuit, 1 A
\ \\C\ra}nk‘sfﬁgﬂ pu"é; short th) ground or short to HA
/ power in hamness connec-
tors. E[L
a
/ CHECK COMPONENT NG_ Replace crankshaft posi-
[Crankshaft position sensor (REF)]. | tion sensor (REF). 744
( Refer to “COMPONENT INSPECTION",
S EC-340.
cansor (RED) namess vOK
connector T sEFsa1pa )]

EC-339 507
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TROUBLE DIAGNOSIS FOR DTC P1335

Crankshaft Position Sensor (CKPS) (REF)
(Cont’'d)

®

}

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EG-104.

A

Visually check crankshaft pulley for chip- NG Replace crankshaft puiley.

ping.

h 4

OK

L 4

INSPECTION END

SEFE85P

SEF586P,

COMPONENT INSPECTION
Crankshaft position sensor (REF)

1.

W

Disconnect crankshaft position sensor (REF) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 470 - 5700 [At 20°C (68°F}]

EC-340



TROUBLE DIAGNOSIS FOR DTC P1336

_ Crankshaft Position Sensor (CKPS) (POS)
Cail
- (COG)
L - COMPONENT DESCRIPTION
I 7 S The crankshaft position sensor (POS) is located on the oil pan @l
: facing the gear teeth (cogs) of the signal plate (flywheel). It detects
Core the crankshaft pesition signal (1° signai).
The sensor consists of a permanent magnet, core and coil. A
Permanent maanet When engine is running, the gap between the sensor and the gear
g teeth (cogs) will periodically change. Permeability near the sensor
Terminal serosap|  81SO changes. B
Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
changed. LE
The ECM receives the voltage signal and detects the crankshaft
position signal (1° signal).
CONSULT REFERENCE VALUE IN DATA MONITOR MODE .
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION FE
CKPS-RPM (POS) & Tachometer: Connect Almost the same speed as the CON-
CKPSHPM(REF) * Run engine and compare tachometer indication with the CONSULT value. SULT value. €L
ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values, and are measured between each terminal and @ (ECCS ground). MY
TER-
WIRE DATA

MILI\(I)AL COLOR ITEM CONDITION (G voltage) AT
Approximately 2.5V Ef

M —
IEnglne is running.| Py A

Idle speed ot
o B
49 W Crankshaft position sensor SEF057V

(POS) Approximately 2.4V % ST

M

Engine is running. Lo
| ' AT S

L Engine speed is 2,000 rpm.

GAms T TT 57

SEF058V

Engine is running.
FA

[Ignition switch "OFF”|

I— For a few seconds after turning ignition switch
4 W/B ECCS relay (Self-shutoff) “OFF* EL
|Ignition switch “OFF”]

BATTERY VOLTAGE

A few seconds passed after turning ignition (11 - 14v) [y
switch “OFF”

67 |R S BATTERY VOLTAGE

29 R Power supply for ECM [Ignition switch “ON?| (11 - 14V)

*: Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)

EC-341 509
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’'d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Cede Malfunction is detected when ... .
No. {Possible Cause)
P1336 # Chipping of the signal plate {on flywheel) gear testh ¢ Harness or connectors
0905 {cogs) is detected by the ECM. # Crankshaft position sensor (POS)
e Signal plate (Drive plate/Flywheel)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR % NO FaL [ PROCEDURE
CKPSRPM (POS)  672rpm NOTE:
e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE"” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
e Before performing the following procedure, confirm that
R battery voltage is more than 10.5V.
RECORD ! 1) Turn ignition switch “ON” and select “DATA MONITOR”
SEF585Q mode with CONSULT.
2) Start engine and run it at least 1 minute and 10 seconds
at idle speed.
OR
1) Start engine and run it at least 1 minute and 10 seconds
at idle speed.
2) Select "MODE 7” with GST.
CR
1) Start engine and run it at least 1 minute and 10 seconds
at idle speed.
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.
EC-342



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’d)

EC-POS-01

Refer to . @H
EL-POWER. m : Detectable line for DTC

e Non-detectable fine for DTC

BATTERY

N
o
b3

E
=
b

:
wiL ‘
l_lfﬂ R

JOINT

CONNECTOR-1 SHAFT
CRANK

POSITION

2 2 SENSOR
I—ITI—I I—lTI—I (POS) LG
wWiL WiL

-
-
£

WiL Wil £ -__ _: o Fig
=1 =1 I ' JOINT
Lo |Eccs ' ' CONNECTOR-25
RELAY P Ehdehe futalby ¥ , GL
y F---4+---1° 2 [ ES
] =] d 1 . I
B
w/a R M
---{L&]
‘ B ie L N
R w B
-=- AT
( J
I it B A \
wis R ) I |
SE [ I
-2 . | A
F3g 1 1
wia i » S
L ___ RA
—--
o @
|
w/B R R W B B B
£l B = d| 7
VE VB ECM
{ECCS A
CONTROL — = RS
MODULE} Fis)  (Fig
Fiol
BT
ul [ B8 W i |
ThED X A1HEIEN Gy T ED HA
& ERNE GH® GEER®® mmnherrrrmd?
EL
ir L
A C R L Y 1]2[3 [
wlm [ lne| [l |w] Blel71s]9] [10] O F101
H.S
i £ £ 2 R A R GY -

MEC233C
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TROUBLE DIAGNOSIS FOR DTC P1336

Engine ground
.

\

I
Intake manifold
collector

Qil filler cap
@// Crankshaft positi}
sensor (POS)
\J sub—harnes/

& connectol‘/ /—‘

SEF277P

DISCONNECT

A€

i

@

0]

!

SEF79tP

DISCGONNECT
€
\3[4/
‘
|
,
= SEFT92P,

(1| 2 eei——

\3[4/

!

Crankshaft Position Sensor (CKPS) (POS)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

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

SCIews.
v
CHECK POWER SUPPLY-I. NG‘ Check the following.
1. Turn ignition switch “OFF". "| ® Harness connectors
2. Disconnect crankshaft positicn sensor , ED
(POS} sub-harness connector. & Harness for open or
3. Turn ignition switch “ON”. short between crankshaft
4. Check voltage between terminal @ and position sensor (POS)
ground with CONSULT or tester. sub-harness connector
Voltage: Battery voltage and ECCS relay
¢ Harness for open or
oK short between crankshaft
position sensor (POS})
sub-harness connector
and ECM
If NG, repair harness or
connectors.
B :
CHECK POWER SUPPLY-II. NG | Repair hamess or connec-
Check voltage between terminal (O and 1 tors.
ground with CONSULT or tester.
Voltage: Approximately S5V
OK
,
CHECK GROUND CIRCUIT-L NG_'_ Repair cpen circuit, short
1. Tum ignition switch “OFF”. "1 to ground or short to power
2. Loosen and retighten engine ground in harness connectors.
SCrews.
3. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.
H OK, check harness for short to
ground and shert to power.

SEF793P)

¢0K
®

EC-344




TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS)

(COG) (Cont’d)

. Crankshaft positiocn-7
e

sensor (POS) ™ -
harness connector o >
¢ N 0l p‘an/ \Q\R

SEF367Q,

DISCONNECT

SEFE43P

SEFB44P)

SEF645P|

=~ | L =7
@rankshaft pos.’ition

“sensor {POS)

;&% {teft bank) harness clamp =

@84 - 10.8 Nem 2™ %
\ T (0.86 - 1.10 kg-m, A

74.6 - 95.5 in-Ib) SEM222F

@
B l
CHECK POWER SUPPLY-Il, NG i
1. Reconnect crankshaft position sensor Check the following.
(POS) sub-harness connector. ® Harness connectors
2. Disconnect crankshaft position sensor GIDY A
(POS} harness connector. & Harness for open or
3. Turn ignition switch “ON”. short between crankshaft
4. Check voltage between terminal @ and position sensar (POS}
ground with CONSULT or tester. and crankshaft position EM
Voltage: Battery voltage sensor (POS) sub-har-
ness connector
OK If NG, repair harness or c
v NG | connectors.
CHECK POWER SUPPLY-IV, -
Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V
- OK FE
F
- NG| check the foltowing.
CHECK GROUND CIRCUIT-II. ® Harness connectors cL
1. Turn ignition switch “OFF”, GG,
2. Check harness continuity between ter- e Harness for open or
minal (3 and engine ground. short between crankshaft
Continuity should exist. position sensor (POS) M7
If OK, check harness for short to and crankshaft position
ground and shaort to power. sensor {(POS) sub-har-
ness connector
OK If NG, repair open circuit, AT
short to ground or short to
power in harness connec-
tors. |54
v
CHECK INSTALLATION.
Check that crankshaft position sensor
(POS) and front heated oxygen sensor
(left bank) harness clamp are installed
correctly, as shown in figure, BR
¢0K
Loosen and retighiten the fixing bolt of the ST
crankshaft position sensor (POS). Then
retest.
. , RS
¢Trouble is not fixed.
CHECK COMPONENT NG.; Replace crankshaft posi-
[Crankshaft position sensor (POS)]. tion sensor {POS}. BT
Refer to “COMPONENT INSPECTION",
EC-346.
lOK HA
Perform “TROUBLE DIAGNQSI|S FOR
INTERMITTENT INCIDENT”, EC-104. [EL,
Visually check signal plate {Drive plate/ NG.; Replace signal plate (Drive DX
Flywheel) gear teeth {cogs) for chipping. plate/Flywheel}.
J,OK
INSPECTION END
EC-345 513
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TROUBLE DIAGNOSIS FOR DTC P1336

SEF&87P

GONNECT

SEF801P

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’d)
COMPONENT INSPECTION

Crankshait position sensor (POS)

1.

el S

Disconnect crankshaft position sensor (POS) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Reconnect crankshatft position sensor (POS) harness connec-
tor.

Turn ignition switch “ON™.

Check voltage between terminals @ and @ when bringing a
screwdriver into contact with, and quickly pulling away from the
Sensor core.

_ Terminal Condition Volage
®. 6 Contacted Approximately 5V
' Pulled away Approximately OV

There should be a steady 5V as the screwdriver is drawn away

slowly.
If NG, replace crankshaft position sensor (POS).

EC-346



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-BPT valve

Intake manifold
L

collector SEF592PD

EGRC-Solenoid Valve

COMPONENT DESCRIPTION

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON {ground) signal, the coil in the sole-
noid valve is energized. A plunger will then move to flow the
vacuum signal [from the intake manifold collector to the EGR
valve.]

The vacuum signal passes through the solencid valve. The signal
then reaches the EGR valve. When the ECM sends an OFF signal,
the plunger is returned by the spring which cuts the vacuum sig-
nal.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITICN SPECIFICATION
& Engine: After warming up Idie OFF
EGRC SOLV . AIF.CDHdItIOI"“IerSWItCh: OFF
@« Shift lever; “N" . ‘
e No-load Revving up 10 3,000 rpm quickly ON

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values, and are measured between each terminal and @ (ECCS ground).
TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
Engine is running.] (Warm-up condition)
0-0.7V
Revving engine up to 3,000 rpm quickly.
103 L/B EGRC-solenoid valve
{Engine is running.| (Warm-up condition) BATTERY VOLTAGE
Idle speed (11 -14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Ch?Ck ltems
{Possibie Cause)
No.
£1400 & The improper voltage signal is entered to ECM & Harness or connectors
1005 through EGRC-solenoid valve. {The EGRC-solenoid valve circuit is open or shorted.)
& EGRC-solenocid valve

EC-347

Gl
WA
EM
LC
FlE

CL

S
RS
BT
WA

EL

515



516

TROUBLE DIAGNOSIS FOR DTC P1400

COOLAN TEMP/S

3¢ MONITOR ¥ NO FAIL

30°C

B RECORD

|

SEF002P

EGRC-Solenoid Valve (Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicie at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn
ignition switch “OFF”’ and wait at least 5 seconds before con-
ducting the next test.

TESTING CONDITION:
Always perform the test at a temperature of —-10°C (14°F) or
higher.
1) Turn ignition switch “ON".
5 2) Select “DATA MONITOR” mode with CONSULT and
wait at least 5 seconds.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
= 2) Select “MODE 77 with GST.
OR
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 |1 (Self-diagnostic results)” with ECM.

EC-348



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont'd)

IGNITION SWITCH

EC-EGRC/V-01

I : Detectable ling for DTC
—— : Non-detectable line for DTC

Reter to last page {Foldout page).

e
2V 4T

ON or START
| |
: FUSE  |Referto
10A {BLOCK |EL-POWER.
(J/B)
, Q)
||9K ||
Y
r-j@
' E&®
RIY
|[ 2 ||
EGRG-
SOLENOID
VALVE
F24
L™=
b|13
LB
|]1os|l
EGR
ECM (ECCS
CONTROL MODULE)
1f2]ajal=_" =5|56}7]8 52
SN BEIEDEDEHDBEE vafo .9
01| 102|102 ] 10| |10
8] el | nz| |na
nz|ng{nafr| |z

EC-349

MEC124C

[FE

CL

MT

AT

RS

BY

HA

EL

X
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TROUBLE DIAGNOSIS FOR DTC P1400

BEGRC sOL/v CIRCUIT A
DOES THE SCLENQID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

[ wnixt i NO J[ YES ]

MEF957D)

EGRC-Solenoid Valve (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK COMPONENT
(EGRC-solenocid valve).
1. Turn ignition switch “ON”.

2. Perform “EGRG SOL/V
CIRCUIT"” in *FUNCTION
TEST” mode with CONSULT.

If this mode is not available, use
the “ACTIVE TEST” mode,
OR

NG

A J

Repair or replace EGRC-

solenoid valve or repair
circuit.

1. Turn ignition switch “ON”.

2. Turn EGRC-solenocid valve “ON”
and “OFF" in “ACTIVE TEST"
mode with CONSULT and check
operating sound.

CR

Bactvetest® [
ON

EGRC S0V

MONITOR
CKPS-RPM(POS)

] oo+ KT

EF594P

1. Start engine and rev engine up
to 3,000 rpm quickly.

2. When disconnecting and recon-
necting the solenoid valve har-
ness connector, make sure that
the solenoid valve makes oper-
ating sound. {The DTC or the
1st trip DTC for the solencid
valve will be displayed, however,
ignore it.)

OK

B v

CHECK POWER SUPPLY.

1. Turn ignition switch "OFF".

2. Disconnect EGRC-solenaid valve har-
ness connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal & and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

A oy
NS

SEF380Q

DISCONMECT E DISCONNECT
AE CAE

(EX _]?TCONNECTOF?”

G

103

Q]

&g

OK

v

Check the following.

# Harness connectors
,

e 10A fuse

® Harness for open or short
hetween EGRC-solenoid
valve and fuse

If NG, repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector,

2. Check harness continuity between ECM
terminal and terminal (@) .
Continuity should exist.

If OK, check hamess for short to ground
and short to power,

NG

Y

¢0K

Repair open circuit, short to
ground or short to power in
harness connectors.

CHECK COMPONENT
{EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION”,

NG

EC-351.
lOK

Periorm “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

'

INSPECTION END

h 4

Replace EGRC-solenoid
valve.

SEF730P

EC-350




TROUBLE DIAGNOSIS FOR DTC P1400

BATTERY

MECA4888

EGRC-Solenocid Valve (Cont’d)
COMPONENT INSPECTION

EGRC-solenoid valve
Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between & and between & and ©
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes

If NG, replace solenoid valve.

EC-351

&E
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TROUBLE DIAGNOSIS FOR DTC P1401

Gasket

; Sensor element

Tightening nut

COMPONENT D

Connector

EGR Temperature Sensor

ESCRIPTION

The EGR temperature sensor detects temperature changes in the
EGR passage way. When the EGR valve opens, hot exhaust gases
flow, and the temperature in the passage way changes. The EGR
temperature sensor is a thermistor that modifies a voltage signal
sent from the ECM. This modified signal then returns to the ECM
as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases.
This sensor is not directly used to controf the engine system. It is

SEF599K

10,000

g
o

8

Resistance kKQ

10

used only for the on board diagnosis.
<Reference data>

EGR temperature Voltage™ Resistance
°C (°F) (V) (M)
G (32) 4.81 7.9-97
50 (122) 2.82 057 -0.70
100 (212) 0.8 0.08 - 0.10

1
0 50

(32) (122} {212) {302) (392
Temperature °C (°F)
SEF5260

1 I t
100 150 200

*: These data are reference values and are measured between ECM terminal
® (EGR temperature sensor) and ECM terminal @ {ECCS ground).

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

MONITCOR ITEM

CONDITICN

SPECIFICATION

EGR TEMP SEN

® Engine: After warming up

Less than 4.5V

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ....

Check ltems

Code No. (Possible Cause)
P14 A} An excessively low voltage from the EGR tem- | ® Harness or connectors
0305 perature sensor is entered to ECM, even when (The EGR temperature sensor circuit is shorted.)

engine coolant temperature is low.

B} An excessively high valtage from the EGR
temperature senser is entered to ECM, even
when engine coolant temperature is high.

EGR temperature sensor
Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve

Harness or connectors

(The EGR temperature sensor circuit is open.)
EGR temperature sensor

Malfunction of EGR function, EGRC-BPT valve or
EGRC-sclencid valve

520
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

% MONITOR % NOFALL ] PROCEDURE

CKPSsRPM(POS) 1500rpm Perform “Procedure for malfunction A” first. If DTC cannot be
COOLAN TEMP/S 85°C confirmed, perform “Procedure for malfunction B™.

VHCL SPEED SEN  okmh Procedure for malfunction A @b
THRTL POS SEN 1.68V NOTE:

If “DIAGNOSTIC TROQUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn [MA

ignition switch “OFF" and wait at least 5 seconds before con-

ducting the next test. :

MEC256C 1) Turn ignition switch “ON". =
2) Select “DATA MONITOR” mode with CONSULT.

3) Verify that engine coolant temperature is less than 40°C L

—— COMMECT m (1 O4°F)_
Y L?CONNECTOH" Hs. If the engine coolant temperature is above the range,
cool the engine down. EC
4) Start engine and let it idie for at least 8 seconds.
OR 1
2 1) Turn ignition switch “ON".
—1 & 2) Select “MODE 1” with GST. =
@ © L 3} Verify that engine coolant temperature is less than 40°C
(104°F). el
SEF810U If the engine coolant temperature is above the range,
cool the engine down.
4) Start engine and let it idle for at least 8 seconds. MT
5) Select “MODE 7” with GST.
OR
1) Turn ignition switch “ON”. AT
2) Verify that voltage between ECM terminal 69 (engine
coolant temperature} is more 1.5V.
If the voltage is below the range, cool the engine down. A
3} Start engine and fet 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 B4
Mode Il (Sel-diagnostic results)” with ECM.
Procedure for malfunction B BR
% MONITOR % NOFAL [ CAUTION:
CKPSYRPM(POS) 1500rpm Always drive vehicle at a safe speed.
COOLANTEMP/S  B85°C NOTE: ST
VHCL SPEED SEN okmvh If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
THRTL POS SEN 1.68Y PROCEDURE” has been previously conducted, always turn

ignition switch “OFF”’ and wait at [east 5 seconds before con- RS
ucting the next test.

TESTING CONDITION: i
Always perform the test at a temperature of —10°C (14°F) or R

higher.
MEC259C, 1) Start engine and warm it up to normal operating tem-
perature. HA
_ 2} Run engine at idle for at least 2 minutes.
Lift up the 3) Confirm that EGR valve is not lifting.
PR vawe If the check result is NG, go to “TROUBLE DIAG- [,
y ane: NOSES FOR DTC P0400, P0402 and P1402". (See
pages EC-254, 263 and 357.)
4) Select “DATA MONITOR” mode with CONSULT. IDX

5) Read “EGR TEMP SEN” at about 1,500 rpm while hold-
ing the EGR valve in full open position by hand.
Voltage should decrease to less than 1.0V.

)i the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-356.
SEF360Q If the check result is OK, go to following step.

EC-353 521
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)
6) Turn ignition switch “OFF” and wait at least 5 seconds.
7} Turn ignition switch “ON”.
8) Check the output voltage of “THRTL POS SEN" (at
closed throttle position) and note it.
9) Start engine.
10} Maintain the following conditions for at least 5 consecu-
tive seconds.
CKPS-RPM (POS): 1,600 - 2,200 rpm (A/T)
1,800 - 2,400 rpm (M/T)
VHCL SPEED SE: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2.5 - 4.0 ms (A/T)
2.5 - 3.5 ms (M/T)
THRTL POS SEN: (X + 0.30) - (X + 0.59) V (A/T)
(X + 0.37) - {X + 0.76) V (M/T)
X = Voltage value measured at
step 8)
Selector lever: Suitable position

CONNECT \ OR
& @) .3\, | OVERALL FUNCTION GHECK
— Use this procedure to check the overall function of the EGR tem-
Il Ecm  |ojconnecTor|| perature sensor. During this check, a 1st trip DTG might not be

63 confirmed.

Procedure for malfunction B

@ 1) Start engine and warm it up to normal operating tem-
perature.

@ © < 2) Run engine at idle for at least 2 minutes.
MEC260C 3) Confirm that EGR valve is not lifting. If NG, go to

TROUBLE DIAGNOSES FOR DTG P0400 and P0402
{See pages EC-254 and 263).

4) Check voltage between ECM terminal @ 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.

5) If step 4 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0400, P0402 and P1400 (See pages EC-254,
263 and 357).

EC-354



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

EC-EGR/TS-01
m : Detectable jine for DTC @H
— : Non-detectable line for DTG
@: A/T models A
EgGPEnATunE
EMND SENSOR
i E
1] [L2J
L/OR B
LG
5E
+
oo
B{I Fio? CL
-
1]
I T
B
) \ \ AT
FA
LOR B B RA
[e5] ] =]l
EORTS GRD-A ECM (ECCS %Er\?‘[f’ e
CONTEOL [ raNsiSSION 3R
MODULE) MODULE)
8T
RS
- E1)
CELLnh Lz EEEEE ED
[ [HA
HABEI BB R EDE |§_| 23]24]25Y26]27] 28
51617 [&] [e[17]18[1e]20[z1]22 363738 30]a0[41
_— EL
101 102 [ 1 | oe | 105 ] 108 ] 107 T os 4
el e ] m | n2| |ma]ne]ns] e 10 W IBX
H EEER CA R FE R 19 a0] || &Y HS.

MEC182C
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

Brake booster
!
\\Q;

SEF270P)|

CHECK POWER SUPPLY. NG

1. Disconnect EGR temperature sensor
harness caonnector.

2. Turn ignition switch “ON”,

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

DISCONNECT
€

h

lOK

Repair harness or connec-
tors.

CHECK GROUND CIRCUIT. NG

1. Turn ignition switch “OFF”.

2. Check harness continuity between termi-
nal @ and engine ground.
Continuity should exist.
If OK, check harness for short to ground
and short to power.

KD Oy
) SEF547P
E DISCONNECT
Prl 2
[(Q]
—-—SEF548P

SEF643Q

OK

Y

Check the following.

™| & Joint connector-12

e Harness for open or short
between ECM and EGR
temperature sensor

e Harness for open or short
between TCM (Transmis-
sion Control Module) and
EGR temperature sensor

If NG, repair open circuit,

short to ground or short to

power in harness connec-
tors.

CHECK COMPONENT NG

{EGR temperature sensor).
Refer to “COMPONENT INSPECTION”
below.

CK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT"”, EC-104.

Y

INSPECTION END

GCOMPONENT INSPECTION
EGR temperature sensor

Replace EGR temperature

"| sensor.

Check resistance change and resistance value.

<Reference data>

EGR temperature Voltage Resistance
°C (R) {v) {MQ)
0 (32) 4.81 7.9-9.7
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

H NG, replace EGR temperature sensor.

EC-356




TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open)
SYSTEM DESCRIPTION

Engine speed

h 4

Camshaft position sensor

Amount of intake air

Mass air flow sensor b
ECM
: \ Engine cooclant temperature (ECCS .| EGRC-sole-
Engine coolant temperature sensor » control v noid valve
module)
" , Start signal
Ignition switch >
" Throttle position
Throettle position sensor »

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

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 solenoid valve. This causes the
port vacuum to.be discharged into the atmosphere.
The EGR valve remains closed.

EGR and vacuum

L

P
}R.LL A

E

____ EGRC-soienoid valve
| GR valve -, =
l L
Sl

ECM ﬂ
EGR temperaiure sensor

—

EGRC-BPT

valve
Collector Throtlle

body

SEF317U

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of a
taper valve connected to the vacuum diaphragm in the EGR valve.

SEF783K

EC-357

MA

El

GL

T

BR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P1402

EGRC-BPT valve

EGR Function (Open) (Cont’d)

EGRC-solenoid valve

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coi! in the sole-
noid valve is energized. A plunger will then move to flow the
vacuum signal (from the intake manifold collector to the EGR
valve). The vacuum signal passes through the solenoid valve. The
signal then reaches the EGR valve.

When the ECM sends an OFF signal, the plunger is returned by the
spring which cuts the vacuum signal.

Intake manifold’
collector L g SEFS92PD
ON BOARD DIAGNOSIS LOGIC
EGR temperature If EGR temperature sensor detects EGR flow under the condition
sensor that does not call for EGR, a high-flow malfunction is diagnosed.
EGR
lemperature
ECM
SEFQ73P
Diagnostic Trouble L Check Items
Code No. Malfunction is detected when ... (Possible Cause)
P1402 # The exhaust gas recirculation {EGR) flow is exces- | e EGRC-sclenoid valve
0514 sively high during the specified driving condition. # EGR valve leaking or stuck cpen
e EGR temperaiure sensor
o EGRC-BPT valve
DIAGNOSTIC TROUBLE CODE CONFIRMATION

% MONMOR % NoFAlL [] PROCEDURE

COOLAN TEMP/S 30°C NOTE:

EGR TEMP SEN 4.2V H “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

TESTING CONDITION:
e Always perform the test at a temperature of -10°C (14°F)
| RECORD | ot higher.

SEF347U

BEGRSYSTEMP1402l [ ]
OUT OF CONDITION

MONITOR
CMPS.-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

arpm
0.56V
0.0ms

SEF270U

e Engine coolant temperature and EGR temperature must
be verified in “DATA MONITOR” mode with CONSULT
before starting DTC WORK SUPPORT test. if it is out of
range below, the test cannot be conducted.

COOLAN TEMP/S: -10 to 40°C (14 to 104°F)

EGR TEMP SEN: Less than 4.8V

If the values are out of the ranges indicated above, park
the vehicle in a cool place and allow the engine tempera-
ture to stabilize. Do not attempt to reduce the coolant or
EGR temperature with a fan or means other than ambient
air. Doing so may produce an inaccurate diagnostic result.

EC-358



TROUBLE

DIAGNOSIS FOR DTC P1402

W EGR SYSTEM P1402l [ ]

MONITOR
CMPS-RPM(REF}
THRTL POS SEN
B/FUEL SCHDL

737rpm
0.56V
1.1ms

SEF271U

B eGRSYSTEMP1402 [

COMPLETED

l SELF-DIAG RESULTS

SEF272U

EGR temperature *
\sensor harness\

connegclor

fErake booster”
S
TN

SEF270P

_ ’ CONNECT
lo[connecToRl| . E}
63

LL Gy
o )

SEFO074V

[e

1)
2)

3)
4)

EGR Function (Open) (Cont’d)

Turn ignition switch “ON”.
Select “EGR SYSTEM P1402” of “EGR SYSTEM” in
“DTC WORK SUPPORT” mode with CONSULT.

Touch “START".
Start engine and let it idle until “TESTING” on CON-

SULT screen is turned to “COMPLETED?”. (it will take
70 seconds or more.)

If “TESTING” is not displayed after 5 minutes, turn igni-
tion “OFF” and cool the engine coolant temperature to
the range of -10 to 40°C (14 to 104°F). Retry from step

1).
5) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-361.
OR
ag 1) Turn ignition switch “ON” and select “MODE 1” with
& GST.
2) Check that engine coolant temperature is within the
range of -10 to 40°C (14 to 104°F).
3) Check that voltage between ECM terminal @ (EGR
temperature} and ground is less than 4.8V.
4) Start engine and let it idle for at least 70 seconds.
5) Stop engine.
6) Perform from step 1) to 4).
7) Select “MODE 3" with GST.
CR
1) Turn ignition switch “ON”.
2} Check the following voltages.
ECM terminal @ (engine coolant temperature) and
ground:
1.5-4.4V
ECM terminal @ (EGR temperature) and ground:
" Less than 4.8V
3) Start engine and let it idie for at least 70 seconds.
4) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
5} Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-359
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TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (Cont’'d)

IGNITION SWITCH EC'EG RC1 '01
ON or START
| |
! FUSE [Referto
10A BJI,TSCK EL-POWER.
(i‘d@) mmmm : Detectable line for DTG
@ e Non-detectable line for DTC
LI_| @:NT models
R/Y
'IE'ST\?PEHATURE
/—N—V‘-\ SENSOR
1y -
Ll L2]
Tl [N R ]
X L/OR B
=
B
E JOINT
CONNECTOR-25
— G @
} 1L
RfY B
I 2 I
I_l EGRC-
SQLENQID
% VALVE
..F24
ICT) \ \
LB
<@
/B L/OR B B
EGR EGRTS GND-A ECM SENS TCM
(ECCS GND {TRANSMISSION
CONTROL CONTROL
MODULE) MODULE)
F101 F103

Refer to last page (Foldout page).

1]2j3]4 =" —=5]&]7[8
9 [io)1]72[T3] 4] s]8] 7] 18| ro[20 | MSC

| [2<]
|1|1|1|1|1<|>

1[2] T4 [o o[ Tze[13[1a]15 @ 23le4] 252827 ]28]2a] 30
AERHBIDEEEEEE 2 £ 2 ) ) D ER

z

-
r

101102 F103 ] 104 | 105|106 107 | 108
109110 |11 n2| | 1afud| s e
A7 e e 0] |21]1e2 12 |1

MEC221C
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y NG Gl
CHECK VACUUM HOSE. »| Repair or replace vacuum
Check vacuum hose for clogging, cracks hose.
~ or improper connection. MIA
_—
jﬁ% Improper connection E OK
.- r
: SEF109L =N
CHECK COMPONENT NG., Repair or replace EGRC-
E-’ (EGRC-solenoic_i va!ve). _ spler_toid valve or repair
WEGRC SOLV CIRCUIT B 3 pard ignition switch O™ aircult 1C
CIRCUIT” in “FUNCTION
DOES THE SOLENOID TEST” mode with CONSULT.
If this mode is not available, use
VALVE MAKE the “ACTIVE TEST" mode.
OR
AN OPERATING SOUND 1. Turn ignition switch “ON".
2. Turn EGRC-solencid valve “ON” =
EVERY 3 SECONDS? and “OFF” in “AGTIVE TEST” =
mode with CONSULT and check
[ next 1 NO 1[ YES | operating sound. oL
OR !
MEFQ57D 1. Start engine and keep engine
revving up to 3,000 rpm quickly.
2. Check operating sound of the
El B acTiveTEST B ] solenoid valve when disconnect- e
ing and reconnecting EGRC-
EGRC SOLV ON solenoid valve harness connec-
{EGR) FLOW tor. (The DTC or the 1st trip M
zozzzzzzzzzzzzs MONITOR zoozzooooooozoz DTC for the EGRC-solencid
CMPS*RPM (POS) Orpm valve will be displayed, however,
THRTL POS SEN 0.58V ignore it.)
CLSD THLP SW ON ¢ OK FA
CHECK COMPONENT NG.; Replace EGRC-solenoid -
(EGRC-solenoid valve). vaive. o
mlo N/OFF” OFF JSEF63 Refer to “COMPONENT INSPECTION”
Y| on next page.
lOK BiR
CHECK COMPONENT NGL Replace EGR valve.
(EGR valve). ST
Refer to “"COMPONENT INSPECTION™
on the next page.
1K RS
CHECK COMPONENT NG._. Replace EGRC-BPT valve.
{EGRC-BPT valve).
Refer to “COMPONENT INSPECTION” Efll
on EC-363.
OK
l’ A
Perform “TROQUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.
l =
Check resistance of EGR temperature
SENSOr. DX
Refer to the next page.
INSPECTION END
529
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’'d)
COMPONENT INSPECTION

EGR valve
&  Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

o Check for sticking.
If NG, repair or replace EGR valve.

EGR valve

EGRC-solenoid valve
Check solenoid valve, following the table as shown below:
Air passage Air passage

Conditions continuity continuity
between & and between @ and ©

12V direct current supply _
between terminals @ and &

Na supply No Yas
If NG, replace EGRC-solenoid valve.

Yes No

AECO19

EGR temperature sensor
s Check resistance change and resistance value.

<Reference data>

EGR temperature Voltage Resistance
°C (°F} v MQ
0 (32} 4.61 0.68 - 1.11
@ 50 (122) 2.53 0.09-0.12
. o 100 (212) 0.87 0.017 - 0.024

sereaza| If NG, replace EGR temperature sensor.

10,000

1,000

100

Resistance kQ

10

0 50 100 150 200
(32) (122) (212) (302} (392)

Temperature

C R SEF320U

530 EC-362




TROUBLE DIAGNOSIS FOR DTC P1402

)
* Apply pressure

SEF083P|

EGR Function (Open) (Cont'd)
EGRC-BPT valve

1.
2.

Plug one of two ports of EGRC-BPT valve.

Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (100 mmH,Q, 3.94 inH,0)
from under EGRC-BPT valve.

If a leakage is noted, replace the valve.

EC-363

MA

[ERM

&G

FlE

CL

il

AT

ST

RS

A

EL

531



532

TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure)

Note: If both DTC P1440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448 first.
(See EC-393.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using of vapor pressure in the fuel tank.

The EVAP canister vent control valve is closed to shut the EVAP purge line. The vacuum cut valve bypass
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge volume con-
trol valve. The EVAP control system pressure sensor can now monitor the pressure inside the fuel tank.

If pressure increases, the ECM will check for leaks in the line between the vacuum cut valve and EVAP can-
ister purge volume control valve.

EVAP canister One-way

purge control  valve m

EVAP control system pressure sensor.
Vacuum cut valve bypass valve EVAP solenoid valve
serwce
port
~ ®\ [ Evap canlsier
purge control valve
Fuel tank Vacuuny EVﬁl\P
cut valve |canister
EVAP canister

EVAP canister

vent control \(%Q purge volume

valve control valve SEFG03U
ON BOARD DIAGNOSIS LOGIC

Diagnostic
_ Check ltems
Trouble Code Malfunction is detected when ... (Possible Cause)

No.

P1440 & EVAP control system has a leak.
0213 ® EVAP control system does not operate properly.

Incorrect fuel tank vacuum relief valve

incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.
Faoreign 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
pressure sensor

Loose or disconnected rubber tube

EVAP canister purge control valve

EVAP canister vent control valve and the circuit
EVAP canister purge volume control valve

EVAP canister purge control solenoid valve
Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARQO switch solencid valve

Blocked or bent rubber tube to MAP/BARQO switch
solenoid valve

O-ring of EVAP canister vent control valve is missing
or damaged.

Water separator

EVAP canister is saturated with water.

CAUTION: :
e Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the MIL

may come on.
o If the fuel filler cap is not tightened properly, the MIL may come on.
¢ Use only a genuine rubber tube as a replacement.

EC-364



DIAGNOSIS FOR DTC P1440

TROUBLE

B Evapr SMLLEAK P1440 0 []

1)PERFORM TEST AT A
LOCATION OF 5-30C
(41-86F)

2)STOP ENGINE AND TURN
IGN SW ON.

3)CLAMP EVAP HOSE
TIGHTLY. SEE SERVICE
MANUAL FOR LOCATION.

4)TOUCH START.

[ EXIT ||  START |

SEF294U

EVAF control system pressure sensor

B EVAP SMLLEAK P1440ll D

dokokokok ok (R ok ok ok ok ok

[ END || PRINT

SEF295U

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Never use compressed air or high pressure pump. Otherwise,

EVAP system may be damaged.
NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE"” has been previously conducted, always
turn ignition switch “OFF”’ and wait at least 5 seconds
before conducting the next test.

Always remove service port adapter from service port
when applying air up to 0.69 to 1.38 kPa (5.14 to 10.34
mmHg, 0.202 to 0.407 inHg).

During the test, clamp the EVAP hose tightly as shown at
left.

If both DTC P1440 and P1448 are displayed, perform
TROUBLE DIAGNOSIS FOR DTG P1448 first. (See EC-393.}

1) Turn ignition switch “ON".
2) Select “EVAP SML LEAK P1440” of “EVAPORATIVE

SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.
Follow the instruction displayed.
3} Make sure that “OK” is displayed.
If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-367.
OR

NOTE:
Be sure to read the explanation of “Driving pattern” on EC-45

before driving vehicle.

1) Start engine.

2) Drive vehicle according to “Driving pattern”, EC-45.

3) Stop vehicle.

4) Select “MODE 1” with GST.

e [f SRT of EVAP system is not set yet, go to the follow-
ing step.

e |f SRT of EVAP system is sel, the result will be OK.

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

6) Start engine.

It is not necessary to cool engine down before driving.

7} Drive vehicle again according to the “Driving pattern™.

8) Stop vehicle.

9) Select “MODE 3” with GST.

e [f P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-386.

e | P0440 is displayed on the screen, go to “DIAGNOS-
TIC PROCEDURE”, EC-275.

e |f P1440 is displayed on the screen, go to “DIAGNOS- |

TIC PROCEDURE” in “TROUBLE DIAGNOSIS FOR
DTC P1440”, EC-367.

e |f P0440, P1440 and P1447 are not displayed on the
screen, go to the following step.

10) Select “MODE 1” with GST.

e If SRT of EVAP system is set, the result will be CK.

e If SRT of EVAP system is not set, go to step 5).

OR

EC-365
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TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

NOTE:
e Be sure to read the explanation of “Driving pattern” on

EC-45 before driving vehicle.
e |t is better that the fuel level is low.

1} Start engine.
2) Drive vehicle according to “Driving pattern”, EC-45.
3) Stop vehicle.
4) Turn ignition switch “OFF” and wait at ieast 5 seconds.
5) Perform the step 1) to 4) again.
6) Turn ignition switch “ON” and perform “Diagnostic Test
Mode Il (Self-diagnostic resuilts)” with ECM.

534 EC-366



TROUBLE DIAGNOSIS FOR DTC P1440 _
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (CGont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

&l

CHECK FUEL FILLER CAP. If genuine filler cap is not

1. Tumn igniticn switch “OFF". used, replace with genuine MA

2. Check for genuine fuel filier cap design. fued filler cap.

3. Make sure there are no foreign objects
around the fuel filler cap so that the cap can
close properly. =

SEF434Q| [ 4. Check for air releasing sound while opening EM

the fuel filler cap.

. If the air releasing sound is hearc, go to B.

E Adapler for seivice port If the air releasing sound is not heard, check

the following. ﬂ;,@

Was the cap tightened properly?

If Yes, check fuel filler cap vacuum relief

valve. Refer o “EVAPORATIVE EMISSION

SYSTEM" EC-23. If No, open fuel filler cap,

then clean cap and filler neck thread using air

blower. Retighten until ratching sound is

A 4

heard.
EVAP =
service OK I E
port E] v
NG
CHECK FOR EVAP LEAK. »| Repair or replace. @“:.
Pressure pump SEF462U 1o distinguish EVAP leak portion securely, pro-

ceed with the follawing steps.
1. Install the EVAP service port adapter and the
prassure pump sscurgly. —
2. Turn ignition swilch “ON”. Select M
"EVAP SYSTEM CLOSE” of
“WORK SUPPORT" mode with
CONSULT. N

3. Touch “START” and apply vacuum AT
into the EVAP line.

4. Using EVAP leak detector, distin-
guish the leak portion. For the leak
detector, refer to instruction manual |§/n\
for more details. i
Reler to “EVAPORATIVE EMISSION
SYSTEM™", EC-361.

# Do not exceed 4.12 kPa (0.042 24
kg/cm?, 0.6 psi} of pressure in RA
EVAP system.

E'li_eak detector

SEF200U . .
& Never use compressed air or high
pressure pump,
® Improper installation of service BR
A port may cause leaking.
rRARR o
Vacuum cut valve @ 2. Turn ignitiDn switch “OFF". S‘E
= 3. Apply 12 volts DC to EVAP canister
L bypass valve vent control valve. The valve will
/ \ close. (Continue to apply 12 volts
Rear left tire 2 unlil the end of test.)
{ 4. Apply 12 volts DC to vacuum cut @S

open. (Continue to apply 12V until

' valve bypass valve, The valve will
the end of test.)

5. Pressurize the EVAP line using pres- =
= \ sure pump with 1.3 10 2.7 kPa (10 10 BT
' 20 mmHg. 0.39 to 0.79 inHg), then
SEFO67Y| remove pump and service port

adapter.

. Locate the leak using a leak detec- HIA
tor. Refer to the instruction manual
for more details about the leak
detector. Retar to “Evaporative
Emission Line Drawing”, EC-23. EL
Do not exceed 4.12 kPa (0.042 :
kgicm®, 0.6 psi) of pressure in
EVAP system.

Never use compressed air or a

high pressure pump. ﬁ@X
Improper installation of adapter to
the service port may cause a leak.

¢OK
®

=]

/

vent comtrol valve
Battery SEF068Y

EC-367 535



TROUBLE DIAGNOSIS FOR DTC P1440

SNA YV NT -
EVAP canister purge

volume control valve -

SEF381%)

T T

‘———/

/ EVAP canister purge
control valve

Evaporative Emission (EVAP) Control System
- (Small Leak) (Positive Pressure) (Cont’d)

o | = \\
/$Intake manifold collector

== TR T SEF392cy

EVAP control system pressure sensor

EVAP canister

Vacuum cut valve

x
bypass valve
/ S

Rear left liro

o) \
BTN

Vacuum cui valve

vent control valve}'

N =S

View with fresh air vent h
e ose removed MECZ51C

EVAP canister

s

®
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge volume control "] purge volume control
valve). valve.
Refer to “"COMPCONENT INSFECTION”,
EC-370.
OK
D]
4
CHECK COMPONENT NG | Replace EVAP canister
{EVAP canister purge conirol valve). ") purge cantrot valve.
Refer to “COMPONENT INSPECTION”,
EC-371.
OK
A
CHECK COMPONENT AND CIRCUIT NG | Repair or replace EVAP
(EVAFP canister vent control valve, O-ring "| canister vent control valve
and water separator). and O-ring or harness/
Refer to “TROUBLE DIAGNOSIS FOR connector.
P0446" for circuit and companent, EC-288
or “COMPONENT INSPECTION" for
water separator, EC-385.
OK
v
NG

CHECK IF EVAP CANISTER 1S SATU-
RATED WITH WATER.
1. Remove EVAP canister with EVAP can-
ister vent conlrol valve attached.
2. Check if water will drain from the EVAP
canister.
If it will, weigh the EVAP canister with
the vent control valve attached.
If the weight is:
More than 1.8 kg (4.0 Ib) — NG

Less than 1.8 kg (4.0 Ib) — OK

Y

EVAP canister

Water
\‘ vent control valve gpEpsgguU

oK

EC-368

Check the following.

1. Visually check the EVAP
canister for damage.

2. Check hose connection
between EVAP canister
and water separator for
clegging and poor con-
nection.

3. Check water separator.
Refer to "COMPONENT
INSPECTION”, EC-385.

If NG, repair hose or

replace EVAP canister or

water separator.




TROUBLE DIAGNOSIS FOR DTC P1440

EVAP canister purge control valve

N SEF344Q
B ACTIVETEST I} D
PURG CONT 5V OFF
(PURG CONT VAC) VC OFF
===zzzzz=s MONITOR =zz=z=====
CKPS*RPM (POS) 737rpm
PURG CONT S/V OFF
EVAP SYS PRES 3.34V
ABSOL PRES/SE 1.12v

YIRS OFF |

SEF795U

)
Absolute p

ressure -
.

-

N

EVAP canister purge
control sclencid valve
Resonator

_

Evaporative Emission (EVAP) Control System
(Small Leak) {Positive Pressure) (Cont’d)

@&
|
CHECK COMPONENT (EVAP canister NG‘ Check the following.
purge control solenoid valve). 7| e EVAP canister purge
1. Disconnect vacuum hose to contral solenoid valve
EVAP canister purge control Refer to “COMPO-
valve. NENTS INSPECTION”,
2. Start engine. EC-372.
3. Perform “PURG CONT SNV in & Vacuum hoses for clog-
“ACTIVE TEST” mode. ging or disconnection.
4. Select "ON” on CONSULT Refer to “Vacuum Hose
screen to turm on “PURG Drawing”, EC-186,
CONT S/v7.
5. Check vacuum hose for
vacuum when revving engine
up to 2,000 rpm.
Vacuum should exist.
OR
1. Start engine and warm it up to
normal operating temperature.
2. Stop engine.
3. Disconnect vacuum hose to
EVAP canister purge control
valve.
4. Start engine and let it idle for at
teast 80 seconds.
5. Check vacuum hose for
vacuum when revving engine
up to 2,000 rpm.
Vacuum should exist.
OK
:
CHEGK COMPONENT NG_ Replace absolute pressure
{Absolute pressure sensor). ~| sensor.
Refer to “COMPONENT INSPECTION”,
EC-372.
0 OK
r
CHECK COMPONENT NG‘ Replace MAP/BARO
{MAP/BARQC switch solenoid valve). "1 switch solenocid valve.
Refer to “"COMPONENT INSPECTION”,
EC-373.
OK
v
CHECK COMPONENT NG~ Replace tank fuel tempera-
{Tank fuel temperature sensor). "1 ture sensor.
Refer to "COMPCONENT INSPECTION™,
EC-373.
v OK
CHECK GOMPONENT. NG_ Repair or reconnect the
Check EVAP purge line (pipe, rubber tube, "l hose.

fuel tank and EVAP canister) for cracks or

improper connection.
Refer to “EVAPORATIVE EMISSION

Under the rear seat

/

Tank fuel temperature
sensor harness

Tarnk fuel temperature sensorO
is built into fuel tank.

SN

SYSTEM", EC-23.
yOK

Clean EVAP purge line {pipe and rubber
tube) using air blower.

y

Perform “"TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

¥

INSPECTION END

EC-369
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TROUBLE DIAGNOSIS FOR DTC P1440

SONA VY NT
EVAP canister purge

volume control valve

SEF381Q

e

e HE

SEF353Q

" W acTiveTesT B[]

PURG VOL CONT/V 205tep
—===zz=== MONITOR ====z=z===
CKPS=RPM{POS} Orpm
FR 02 MNTR-B2 LEAN

FR 02 MNTR-B1 LEAN

A/F ALPHA-B2 100%

A/F ALPHA-B1 100%
THRTL POS SEN 0.52V

|Qu|| UP || DWN ][Qd]

SEF4390Q

SEF763P)

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

2.

Disconnect EVAP canister purge volume control vaive
harness connector.
Check resistance between the following terminals.
terminal @ and terminals M, 3
terminal &) and terminals @ , ®
Resistance:

Approximately 30Q [At 25°C (77°F)]
Reconnect EVAP canister purge volume controf valve
harness connector.
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 vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON”.
Perform “PURG VOL CONT/N” in “ACTIVE TEST”
mode with CONSULT and ensure the EVAP canister
purge volume control valve shaft smoothly moves for-
ward and backward according to the vaive opening.
If NG, replace the EVAP canister purge volume control
valve.

OR
Disconnect EVAP canister purge volume control valve
harness connector.

2. Check resistance between the foliowing terminals.
terminal @ and terminals @), @
terminal ® and terminals @ , ®
Resistance:

Approximately 30Q [At 25°C (77°F)]

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 vol-
ume control valve harness connector should remain
connected.)

5. Turn ignition switch “ON” and “OFF” and ensure the
EVAP canister purge volume control valve shaft
smoothly moves forward and backward according to the
ignition switch position.

If NG, replace the EVAP canister purge volume contro!
valve.

EC-370



TROUBLE DIAGNOSIS FOR DTC P1440

EVAP canister purge
controi valve

SEF285PA

BacTveTesT @ [

VENT conTroLy QFF

———————— MONITOR =======:
CKPSHRPM(POS)  Orpm
FR 02 MNTR-B1 RICH
AfF ALPHA-B1 100%
THRTL POS SEN 0.52v

[Con_|[on/oFF eI

SEFQ83V|

080

{0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)
MEC249C

BATTERY

Blind plug

= (&) : Bottom hole (To atmosphere)
: Emergency tube {From EVAP canister)

©: Iniet port (To member) SEF829T

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont'd)

EVAP canister purge control vaive

Check EVAP canister purge control valve as follows:

1.