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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

DTG DTG
Items Referance ltems Reference
(CONSULT screen terms) ngiyzu ECM™ page {CONSULT screen terms) ng?’:’z” ECM*1 page
“COOLANT T SEN/CIRC | PO125 0908 EC-145 FRONT O2 SENSORB1 | P0131 0411 EC 157
ABSL PRES SEN/GIRC |  PO105 0803 EG117 FRONT 02 SENSOR-E1 | P0134 0412 EG-178
AT 1ST GR FNCTN PO731 1108 AT-96 FRONT O2 SENSOR-B2 |  P0153 0413 EC-168
AT 2ND GR FNCTN PO732 1104 AT-101 FRONT 02 SENSOR-B2 | P0152 0414 EC-163
AT 3RD GR FNCTN PO733 1108 AT 106 FRONT O2 SENSOR-B2 |  P0151 0415 EC-157
AT 4TH GR ENCTN | PO734 1106 AT-111 FRONT O2 SENSOR-82 | P015D 0303 EC-150
AT COMM LINE POGO0 0504 EC-314 FRONT O2 SENSORB2 | P0154 0509 EC-178
A/T DIAG COMM LINE P1605 0804 EC-422 FUEL SYS LEAN/BK1 PO171 0115 EC-219
AT TCC SIV ENGTN PO744 107 AT-123 FUEL SYS LEAN/BK2 PO174 0210 EC-219
AIR TEMP SEN/CIRC POT0 0401 EC-126 FUEL SYS RICH/BK1 PO172 0114 EC-225
ATF TEMP SEN/CIRC PO71C 1208 AT.86 FUEL SYS RICH/BK2 PO175 0209 EC-225
CAM POS SEN (PHASE) | P0340 0101 EC-240 FUEL TEMP SEN/CIRC | P0180 0402 EC-231
GLOSED LOOP-B1 P1148 0307 EC-327 IAGV/AAC VLVICIRC PO505 0205 EG-303
CLOSED LOOP-B2 P1168 0308 EC-327 (GN SIGNAL-PRIMARY P1320 0201 EC-329
CLOSED TP SW/CIRC POS10 0203 EC-309 INHIBITOR SW/CIRC PO705 101 AT-82
COOLANT T SEN/GIRC | PO115 0103 EG-132 KNOCK SEN/GIRCUIT PO325 0304 EC-240
?RREA'«!;J!; POS SEN p1335 o7 | rosss L/PRESS soucuncz PO745 1205 AT-130
MAF SEN/CIRCUIT*3 PO100 0102 EC-110
CRANK P/S (POS) COG | P1336 0905 EC-341 MAP/BAR SW SOLCIR | P1105 1302 EC-320
CRANK POS SEN (POS} | PO335 0802 EC243 MULTI CYL MISFIRE PO300 o701 EC-235
CYL 1 MISFIRE PO301 0808 EC-235 voseLromanostc | oot | e | cons
CYL 2 MISFIRE PO302 0507 EC-235 FAILURE INDICATED
GYL 3 MISFIRE PO303 0606 EG 235 OVERHEAT - 0208 EG-430
CYL 4 MISFIRE P0304 0505 EC-235 O/R CLTCH SOLCIRC P1760 1208. AT-148
CYL 5 MISFIRE PO305 0504 EG-235 P-N POS SW/CIRCUIT P1706 1003 EG-425
CYL 6 MISFIRE PO306 0803 EC-235 PURG CONT/V & SV P1493 0312 EC-400
ECM POGOS 0301 EC-318 PURG CONTAV SV P1492 0807 £C-415
EGR SYSTEM PO400 0302 EC-254 ggﬁi [\\IIOLUME o144 1214 coara
EGR SYSTEM P1402 0514 EC-357
EGR TEMP SEN/CIRC P1401 0305 EC-352 ggﬁ%gomm PO443 1008 EC-282
EGRC SOLENOIDNV P1400 1005 EC-347 REAR 02 SENSOR bo137 - G180
EGRG-BPT VALVE PO402 0306 EC-263 REAR 02 SENSOR po140 051 c0.008
ENGINE SPEED SIG4 PO725 1207 AT63 FEAR 02 SENSOR b0130 org7 Eo.008
EA?NP PURG FLOW/ P1447 0111 EC-386 REAR 02 SENSOR PO138 0510 EC-196
EVAPO SYS PRES SEN |  P0450 0704 EC-293 AR O2 SEN HEATER PO o902 EC-214
VAP SMALL LEAK oot0 6705 o7 SFT SOL AICIRG™3 PO750 1108 ATA34
VAP SMALL LEAK o1440 0213 Eo.364 SFT SOL BICIRG'3 PO755 1201 AT-138
£ 02 SE HEATER.ET 00135 6501 orae TCC SOLENOID/CIRC PO740 1204 AT-119
FR 02 SE HEATER-B82 PO155 1001 EC-184 (T;';*HRCTLS POS SEN/ PO120 0403 EC-137
FRONT 02 SENSOR-81 |  PC130 0503 EC-150 P SENGIRG AT b(705 1908 AT142
FRONT O2 SENSOR 31 |  P0133 0409 EG-169 W GATALYST SYS e0420 o700 Coo68
FRONT O2 SENSOR-81 |  PO132 0410 EC-163 VC CUTA BYPASS/V P1491 0311 EC-404




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

DTGC*6
Items - Reference
(CONSULT screen terms) | CONSULT ECHM* 1 page
GSsT*2
VGV BYPASS/V P1490 gaot £C-399 I]
VEH SPD SEN/CIR AT*4 PO720 1102 AT-90 @I
VEH SPEED SEN/CIRC POS00 0104 EC-299
- VENT CONTROL VALVE P1446 0215 EC-381 M@\
VENT CONTROL VALVE P1448 0309 EC-383
VENT CONTROL VALVE P0446 0903 EC-288 . EM

*1: In Diagnostic Test Mode H {Self-diagnostic results),
these numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012. LE
“3: When the tail-safe operation occurs, the MiL iluminates.
*4: The MIL illuminates after TCM (Transmission Control Mod-
ule) enters the fail-safe mode in two consecutive trips, if
both the “Revolution sensor” and the “Engine speed
signal” meet the fail-safe condition at the same time.
*5: When engine is running.
6. 1st trip DTC No. is the same as DTC No. EE
NOTE: Regarding A32 models, “-B1” indicaies 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
Items Reference ltems Reference

C(c);hsl?'UzLT EcM*1 | (CONSULT scraen terms) page Cg';?%'-'r Ecm* | {CONSULT screen terms) page
P000O 0505 :8 Ls:;gﬂ;g;?:;ic _ PO400 0302 | EGR SYSTEM EC-254
PO402 0306 | EGRG-BPT VALVE EGC-263
No DTG | Flashing's | Mo Soot 'IEJ'S%’:??; T Ecss P0420 0702 | TW CATALYST SYS EC-268
PO100 0102 MAF SEN/CIRCUIT*3 EG-110 PO440 0705 EVAP SMALL LEAK EC-272
PO105 0803 |ABSLPRES SENICIRG | EC-117 Po443 1008 | PURG CONT/V & SV EC-282
Po110 001 | AR TEMP SENGIRG EC-125 PO446 0903 | VENT CONTROL VALVE | EC-288
PO115 0103  |COOLANT TSEN/GIRC | EC-132 P0450 0704 |EVAP SYSPRESSEN | EC-203
i s |THATLROS sEN o POS00 0104  |VEH SPEED SEN/CIRC | EG-299
CIRC3 PO505 0205  |IACV/AAC VLVICIRC £C-303
PO125 0908  |*COOLANT T SEN/CIRC | EC-145 POS10 0203 | CLOSED TP SW/CIRC £C-200
PD130 0503 | FRONT O2 SENSOR-B1 | EC-150 PO0O 0504 | AT GOMM LINE EC-314
PO131 0411 |FRONT 02 SENSORB1 | EC-157 POG0S 0301 |ECM - EC-313
PO132 0410  |FRONT O2 SENSOR-B1 | EC-163 PO705 101 | INHIBITOR SW/CIRC AT-82
PO133 0408 | FRONT O2 SENSOR-BY | EC-169 PO710 1208 | ATF TEMP SEN/CIRC AT-86
PO134 0412 |FRONT 02 SENSOR-B1 | EC-178 PO720 102 | VEH SPD SEN/CIRAT'4 | AT-90
PO135 0801  |FR O2 SE HEATER-B1 EC-184 PO725 1207 | ENGINE SPEED SIG*4 AT-93
PO137 0511 | REAR 02 SENSOR EC-189 PO731 1103 | AT 1ST GR FNCTN AT-96
PO138 0510 |REAR 02 SENSOR EC-196 PO732 1104 | AT 2ND GR FNCTN AT-101
P0139 0707 | REAR 02 SENSOR EC-203 PO733 1106 | AT 3RD GR FNCTN AT-106
PO140 0512 | REAR O2 SENSOR EC-209 PO734 1106 | A/T 4TH GR ENCTN AT-111
PO141 0902 |RR 02 SEN HEATER EC-214 PO740 1204 | TCC SOLENOID/GIRG AT-119
PO150 0303 |FRONT O2 SENSORB2 | EC-150 PO744 107 | A/TTCG SV FNGTN AT-123
P0151 0415 FRONT O2 SENSOR-B2 EC-157 P0745 1205 L/PRESS SOL/CIRC AT-130
P0O152 0414 FRONT O2 SENSOR-B2 EC-163 PO750 1108 SFT SCL A/CIRGC*3 AT-134
P0153 0413 FRONT O2 SENSOR-B2 EC-169 PO755 1201 SFT SOL B/CIRG™3 AT-138
PO154 0508  |FRONT 02 SENSOR-B2 | EC-178 P1105 1302 |MAP/BAR SW SOLICIR | EC-320
PO155 1001  |FRO2 SE HEATER-B2 | EC-184 P1148 0307 | CLOSED LOOP-B1 EC-327
PO171 0115 | FUEL SYS LEAN/BKY EC-219 Pi168 0308 | CLOSED LOOP-82 EC-327
PO172 0114 | FUEL SYS RICH/BKI EC-225 P1320 0201  |IGN SIGNAL-PRIMARY | EC-329
PO174 0210 | FUEL SYS LEAN/BK? EC-219 o335 oao7 | CRANK POS SEN coa3

PO175 0209  |FUEL SYS RICHBK2 EC-225 (REF)3
PO180 0402 | FUEL TEMP SEN/CIRC | EC-231 P1336 0905 | CRANK P/S (POS) COG | FC-341
PO300 0701 | MULTI CYL MISFIRE EC-235 P1400 1005 | EGRC SOLENOID/V EC-347
Po301 0808 | CYL 1 MISFIRE £G 035 P1401 0305 | EGR TEMP SEN/CIRC EC-352
P0302 0607 | CYL2 MISFIRE EC-235 . P1402 0514 | EGR SYSTEM EC-357
P0303 0606 | YL 3 MISFIRE £C 035 P1440 0213 | EVAP SMALL LEAK EC-364
P0304 0605 | CYL 4 MISFIRE EG-235 P1444 0214 ggﬁﬁ:\\: OLUME EC-374
P30S 08D4 1 CYL S MISFIRE EC-23% P1446 0215 | VENT CONTROL VALVE | EC-381
PO306 0603 | CYL6 MISFIRE EC-235 o i [EvaepuRG FLOW e

PO325 0304 | KNOCK SEN/GIRCUIT EC 240 MON
PO335 0802 | CRANK POS SEN (POS) | EC-243 P1448 0309 |VENT CONTROL VALVE | EC-393
PO340 0101 | CAM POS SEN (PHASE) | EC-249 P1490 0801  |VCN BYPASSNV EC-399
EC-4



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

. DTC*6
Items Refarence
CCG”;?_%LT ECM™ (CONSULT screen terms) page

P14¢1 031% VC CUT/V BYPASSHY EC-404
P14g2 0807 PURG CONT/V S/V EC-409 @H
P14e3 0312 PURG CONT/V & SV EC-415
P1605 0804 AT DIAG COMM LINE EC-422 Mﬁ i
P1705 1206 TP SEN/CIRC A/T*3 AT-142
P1706 1003 | P-N POS SW/CIRCUIT EC-425 EMI
P1760 1203 O/R CLTCH SOL/CIRC AT-148

—_ 0208 OVERHEAT EC-430 ﬁ,,@

*1; In Diagnostic Test Mode |1l (Self-diagnostic results),
these numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation oceurs, the MIL illuminates.
*4: The MIL illuminates after TCM (Transmission Control Mod-
ule} enters the fail-safe mode in two consecutive trips, if FE
beth 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. CiL
NOTE: Regarding A32 models, “-B1” indicates right bank and
“B2" indicates left bank,
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PRECAUTIONS AND PREPARATION

Special Service Tool

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

Tool number
{Kent-Moore No.) Description
Tool name
(J36471-A) Loosening or tightening front and rear heated
Front heated oxygen sensor OXygen sensors
wranch
Rear heated oxygen sensor
wranch ‘X\‘\
NT379
Commercial Service Tools
Tool name Description
{Kent-Moore No.) P
Leak detector When distinguishing the EVAP leak portion.
{J41416)
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
hase between the fuel tank and EVAP canister
for DTG P1440 (EVAP small [eak positive pres-
surej.
NT720
Fuel filler cap adapter Checking fuel tank vacuum relief valve opening
pressure
NTG53
Socket wrench Removing and installing engine coolant tem-
perature sensor

NT705
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlIR
BAG”

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

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

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

ger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable.

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. VA

The suppiemental side air bag consists of air bag modules (located in the outer side of front seats), satellite

sensor, diagnosis sensor unit (which is one of compenents of supplemental air bags for a frontal collision), .

wiring harness, warning lamp (which is one of components of supplemental air bags for a frontal collision). EM

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

WARNING:

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

. lmproper 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 BB
Service Manual. SRS wiring harnesses can be identified with yellow insulation tape before the "
harness connectors.

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

The ECM (ECCS control module) has an on board diagnostic system. It will light up the malfunction indica-
tor lamp {MIL) to warn the driver of a malfunction causing emission deterioration.
- CAUTION: AT
® 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. EA
® 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.) BA
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 to the short circuit.
¢ Be sure to connect rubber tubes properly after the work. The misconnected or disconnected rub- 3
ber tube may cause the MiL to light up due to the malfunction of the EGR system or the fuel injec-
tion system, eic.
e Be sure to erase the unnecessary (already fixed) malfunction information in the ECM and TCM §y
(Transmission Control Module) before returning the vehicle to the customer.
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PRECAUTIONS AND PREPARATION

BATTERY

® Always use a 12 volt battery as power
source.

@ Do not attempt to disconnect battery
cables while angine 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 1ACV-AAC valve.

@ Even a stight leak in the air intake
system can cause serious problems.

® Do not shock or jar the camshaft
position sensor or crankshaft
position sensor.

Engine Fuel & Emission Control System

ECM

® Do not disassemble ECM (ECCS
cohtrol module}.

@ Do not turn diagnosis mode selector
forcibiy,

® If 2 battery terminal is disconnected,
the memory will return to the ECM
value. The ECM will now start to
self-conirol at its initial value. Engine
operation can vary slightly when the
terminal is disconnected. However, this
is not an indication of a problem, Do
not replace parts because of a slight
variation,

o

WHEN STARTING

® Do not depress accelerator pedal when
starting.

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

@ Do net 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
‘passible from the ECM.

2) Keep the antenna feeder line more than
20 cm {7.9 in) away from the harness
of electronic controis.

Do not let them run parallel for a long
distance.

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

Be sure to ground the radio to vehicle
bady.

1

3

4

FUEL PUMP

e 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 (3.9
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due 1o receiving external noise,
degraded operation of ICs, etc.

@ Keep ECCS parts and harnesses dry.
@ Before removing parts, turn off ignition
switch and then disconnect battery

ground cabte.

SEF526PA



PRECAUTIONS AND PREPARATION

SEF285H

Locsened

Tightened

SEF308Q)

SEF291H

— _‘-‘\

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

OLD ON¢
RS

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. Faliure 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. -

1 3.0-5.0Nm (0.3 - 0.5 kg-m, 26 - 43 in-Ib)

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

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

Before replacing ECM, perform ECM 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 completed.

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.

Sclengid valve

D

oK

Circult tester h'

SEF348N
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ircuit Diagram

ENGINE AND EMISSION CONTROL OVERALL SYSTEM
C

b
3
U
S
|
o
X

s = i = - = 57 B ) L =%
= = (&) A . 2 = = = c = G m Sy —
= [ECk} b iy
& iy = L & = & T ca) & @e, a0 a0 ] )
1 —  ——
[ rrrsireei s or, e e o
1) - HOSNIS
£k s Q.L‘uza_sal:w
@ wouws JETH [T G) 3N
w1 8Hn TG r 61 X el 1
i " or B L—r—{ ] =
. L &= ol Ei va | S, ) _ BOSH 5
& P 99 e HIONM
1 23 o 5y o 1
[Llz - | HOSNIS MO
il i e I
N3dO 30im Iz : Tk 1IS¥H) HOSNIS
g B0 fad T al HOLLISDJ si3paw LAw : (Fi}
[r————t 10 *M r._’_. \\\\\\\\\\\ Lomnsaes sip @
£ erp= Il . L8} HOSN IS 1IPaLL LAY
. S~ e L1 s
3O T08INGD OIS0 T r o i® 150d) MOEN3IS
HOSEIUAHBD L 4008 ro8 - . [ : - NOHEISOD
) gy ms _lmm [44 - LimSines
- - NOILSOd TYNIAN (= m Tvh TORLNG
HOENIS . 13 ® | Snnos oang
FHMLYEIdNIL LS ALSINGD o
3% WIS dvAd
—~ H HIY BrINI _
st HOSHIS | o_ﬂ e W
L= 3TvA N I INAL B 3]
QIONTNCS a0 LONDD
071 arv i o HOENIS S |
—ADYI A8NLVEIdMIAL @ B q .
LN¥1062 It BN I 6¢ m o i = =
] === 365530 110 ] uzsnonon o o om -
= HOSMIS w i i ONIE 3L HamOd 20l 9 (A
1IN JORINOD IWNES I WALSAS + } 73 € u 7-1ATen MYAE
3701 oncs v T i 2 QONT0S :

HOLIMS 0o -
umnmmuzmg Q31d=ATv]

# oM,
+ 11 !
~T1dI¥L Pl Stntontondd €21 INTYA
a1 g lm OLSISNYRL . .:1%
L {10 i i Gt ® o] PERINE L L
: 5 - T
31M0SEY 4 o - % s

Ll HOMHHDI
= n 161
BIa . : ]
HOSMIS w B H : PR
NOILISOd § epm— EZ 7
FILIOUHL .
2r = R
S N o g
= T o e £ ]
= t——1z 3 N : ) - -
vl 2 T S T
j W Bl ooz@ 5% 5 o £ Lon|
$ T L 2 Sk h g ipE 5w .
T =y Y HOSNIS NIDAXD 9 ' _mL
2 m= = g ME m -w L LERPe g onL 1 !
LY 3 CERES S R Rt ¥ ¥ 3
M W1 HOSN IS HIOARD 3 i Von HOUSISNYEL |
ZIYIH IN0d ot i mi Wi 1105 ..J._.-zlri\ b T,
[ Ean NOLL NG T
A S90S MIS NIDAND i
I3LY3 [MOH.
: o ol 1L |
[
Zat ToN AL
— 1 RL——y HOLTIFN)
) o @ T 4001
SATA TOEINDT
ylmm ININYILSING o¥A] o e _._ o
AATYA QION3T0S £033
T@ HOLIMS DMYE YN . €€
nzi
TNV SEVAE
INHA LN AONIYA e - a3
¥l N4
ﬁm TR QIONI 108 M WOLLIND)
GRNDD %0 o =9
m HIUSINVD uvAd 2 ot
b = el [ToTD g
ANTwA 01083705 - 2003 SO
i)
&
) WA BooIGN a )
= NOILINILSTYN 59 6 8L 8¢ ~1}
: WMIN.L
Lk T = = SN AN TEISNS
i et el |
N4 HHH
iG] 1INGNO? MO
HOIOINNOD OLJINNGD

FHITVLVG N YYD

181

MECO88C

EC-11



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

IACV-AAC valve

A,

EVAF canister purge control valve EVAP service port
EVAP canister purge volume control valve Throtlle position sensor El
EGR valve & EGRC-BPT valve IL@

Mass air flow sensor

Right bank (Bank-1}

Ignition coil (With power transistor)
and spark plug (No. 1 cylinder)

Camshaft position sensor

{PHASE) )
Power steering oil
pressurs switch

. A}

=

Intake air temperature
sSensor

Crankshaft position E}S
sehsor (REF) Crankshaft position

Left bank {Bank-2} sensor (POS)

Inject Engine ccolant temperature sensor 7

Ignition coil nisctor 1
(With power transistor) & spark plug/ . X

Khook sensor EVAP canister purge control solenocid valve
& MAP/BARO switch solenoid valve Hdm
b
Pressure regulator
EGRC-solenoid valve Fast idle cam EL

Absolute pressure sensocr

D%

SEFFI6U
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Throttle position
Sensor

IACV-FICD

solencid valve

{For P/S)

IACV-FICD
solengid valve
(For A/C)

EGR temperature
Sensor

[ACV-AAC valve

SEF300P

{

{¥;

collector W
7 )

EVAP canister purge control valve

)
2 . ‘_'v
Ja =

SEF3050Q8

SEF294F

Crankshaft

positicn sensor
(REF) \& \

SEF293P

View with under cover removed

U /N
Crankshaft position
@ sensor {(POS)¥A

SEF516PA

EC-14




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

View with center lower cover removed
SEF239QA

IACV-AAC valve
harness connector
=Y 4

S ko

R

% ?ﬁ@"o?ﬁ

Service port
~_ )
i

2

%7€

\o%

e

SEF799U

Intake air temperature
N
y W

View with intake air duct removed SEF3507

N \
o ESENPS Rear heated oxygen sensor
R . .

SEF393T

I/

EVAP canister
7 purge control \
)

solenoid va;/(

EVAP control system
pressure sensor

pN bypass valve
/

Rear left tire
;

9N

4
Vacuum cut valve
1

1
EVAP canister \
vent control va!veJ

s ;
View with fresh air vent hose removed

Vacuum cut valve

N\

SEF787U
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EVAP canister purge volume control valve

EVAP canister purge control valv

/

N\ MWacuum gallery A To

L}/ EvAP
/ Check valve ) canister

o ;
O; 3] }I/ Vacuum galiery B
\ (®
MAP/BARO switch (D ®

solencid valve

8 View A
SEFg75U

(@ EVAP canister purge volume con- MAP/BARO switch solenoid valve @@ EGRC-solenoid valve to Vacuum

trol vaive to Intake manifold collec- to Vacuum gallery B gallery B

tor . @ EVAP canister purge control sole- G EGRC-solenoid valve to Vacuum
@ EVAP canister purge control valve noid valve to Vacuum gallery B gallery B

to Vacuum gallery A @ MAP/BARO switch solenoid valve 4% EGRC-solenoid valve to Vacuum
@ ‘I‘?take rmanifeld collector to to Absolute pressure sensor gallery B
@ Vacuum ga:ilery ﬁt v | i EVAP canister purge control sole- @ Fuel pressure regulator to Vacuum

leacugjm gallery A 1o Vacuum gal- noid valve to Check valve gallery A ]
® Egﬂ valve to EGRC-BPT valve @ MAP/BARO switch solenoid valve (% Check valve to Vacuum gallery A
® Air duct to Vacuum gallery A to Vacuum gallery B
@ Intake manifold collector to (# EVAP canister purge control sole-

Vacuum gallery B noid valve to Vacuum gallery 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



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

| Camshalt position sensor (PHASE) | >

| Crankshaft position sensor (REF)

| Mass air flow sensor

| Engine coolant temperature sensor

| Front heated oxygen sensors

| Ignition switch

IR

| Throttle position sensor

*4
I Closed thrattle position switch

—
A

I Neutra! position/Inhibitor switch

| Air conditioner switch

| Knock sensor

1l

I Intake air temperature sensor

"1
& EGR temperature sensor
« EVAP control system pressure sen-

sor

| Absolute pressure sensor

| Battery voltagse

| Power steering oil pressure switch

| Electrical load

| Vehicle speed sensor

1
Tank fuel temperature sensor

| Crankshaft position sensor (PGS)

"3
Rear heated oxygen sensor

RN

2
TCM (Transmission Control Module) ’_>

ECM
(ECCS
control
module)

Fuel injection &
mixture ratio control

_,1 Injectors

Electronic ignition system

I___,| Power transistor

Idle air conirol system

IACV-AAC valve and |IACV-FICD

.

solenoid valve

Fuel pump conirol

Fuel pump relay and fuel pump

N

control module

Front heated oxygen sensor
monitor & on board diagnostic
system

Malfuncticn indicator iamp
{Cn the instrument panel)

¥

EGR cocntrol

H EGRG-solenoid valve

Front heated oxygen sensor
heater control

»| Front heated oxygen sensor
heater

Rear heated oxygen sensor
heater control

»| Aear heatad oxygen sensor
heater

Cooling fan controt

l_,| Cooling fan relay

Air conditioner cut control

]_,.| Air conditioner relay

Front engine mounting control

l_,| Front engine mounting

EVAP canister purge flow control I___,

e EVAP canister purge volume

control valve
e EVAP canister purge control
scalenoid valve

e VAP canister vent control

Y

valve

® Vacuum cut valve bypass
valve

® MAP/BARO switch solenoid
valve

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

*2: The DTC related to A/T will be sent 1o ECM.

=3: This sensor is not used to control the engine system under normal conditions.
*4: This switch will operate in place of the throttle position sensor to contral 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

Engine coolant temperature sensor

Engine coolani temperature

Front heated oxygen sensor

Dengity of oxygen in exhaust gas

Throttle position sensor

Throttle position

Y

Neutral position switch (M/T models)

Throttle valve idle position

Gear position

TCM (Transmission Control Module)

Park/Neutral position

hd

Vehicle speed sensor

Vehicle speed

Y

Ignition switch

Start signal

Crankshalit position sensor (REF_)

TDC positien™

Y

Camshaft position sensor (PHASE)

Piston position

Battery

Battery voltage

¥

Density of oxygen in exhaust gas

ECM
(ECCS
control
moduie)

h

Injector

Rear heated cxygen sensor2

*1: Top Dead Center

*2: This sensor is not used to contral 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 fuel 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

When starting the engine

During acceleration

Hot-engine operation

High-load, high-speed operation

<Fuel decrease>

& [uring deceleration

e During high speed operation

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

CLOSED LOOP MIXTURE RATIO FEEDBACK CONTROL
CONTROL ECM The mixture ratio feedback system provides the best air-fuel mix-
. ifﬁﬁf. Injection pulse ture ratio for driveability and emission control. The three way cata-
Feedback signal = module) 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 g
Eijgeeg 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-
\ Fuel injection mation about front heated oxygen sensor, refer to pages EC-150. i
Combustion This maintains the mixture ratio within the range of stoichiometric
(ideal air-fuel mixture}.
merozspa|  ear heated oxygen sensor is located downstream of the three [Ejy

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. LG
This stage is referred to as the closed ioop 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

maintain stabilized fuel combustion. HE
e Deceleration and acceleration

e High-load, high-speed operation

¢ Malfunction of front heated oxygen sensor or its circuit Gl
e Insufficient activation of front heated oxygen sensor at low

engine coolant temperature T

¢ High-engine coolant temperature

® During warm-up

e After shifting 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 RA
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 Manufacturing differences (i.e. mass &R
air flow sensor hot film) and characteristic changes during opera-

tion (i.e. injector clogging} directly affect mixture ratio. B
Accordingly, the difference between the basic and theoretical mix- 1
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. RS
“Fuel trim” refers to the feedback compensation value compared
against the basic injection duration. Fuel trim incfudes short-term

fuel trim and long-term fuel trim. BT
“Shart-term fuel trim” is the short-term fuel compensation used to
maintain the mixture ratio at its thecretical value. The signal from

the front heated oxygen sensor indicates whether the mixture ratio A
is RICH or LEAN compared to the theoretical value. The signal
then triggers a reduction in fue! volume if the mixture ratio is rich,
and an increase in fuel velume 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 B3¢
trim from the central value. Such deviation will occur due to indi-
vidual engine differences, wear over time and changes in the usage
environment.

EL

EC-19 189
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

# Simultaneous multiport fuel injection system

No. 1 ¢ylinder —ﬂ [l I
Na. 2 c_ylindér 1 1 j
No. 3 cylinder —n Il ﬂ_
No. 4 gylinder J-] ”_ n -
No. & cylinder —n — M. I
No. 6 cylin_dar—n I [l

‘ L—— 1 engine 'cycle-——l

& Sequential multiport fuel injection system

No. 1 cylinder ﬂ

No. 2 cylinder M

Ng. 3 cylinder _I
No. 4 ¢ylinder I

I

No. 5 eylinder

M.

No. 6 cyiinder ‘

-—— 1 engine cycle——i

SEG254B)

INPUT/OUTPUT SIGNAL LINE

Crankshaft position 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 inte each cylinder during each engine cycle accord-
ing to the firing order. This system is used when the engine is run-
ning.

Simuitaneous multiport fuei injection system

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

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

This system is used when the engine is being started and/or if the
fail-sate 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 temperature

Throttle position sensor

Throttle position

Vehicle speed sensor

Throttle valve idle position
Vehicle speed

Ignition switch

Knock sensor

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

Neutral position switch (M/T models}

Gear position

TCM (Transmission Control Module)

Park/Neutral position

¥

Battery

Battery voltage

Y

Crankshatt position sensor (REF)

TDC position*

Camshaft position sensor (PHASE)

Piston positicn

Y

*: Top Dead Center

EC-20



ENGINE AND EMISSION BASIC GONTROL SYSTEM DESCRIPTION

Electronic Ignition (EI) System (Cont’d)
Tp ' SYSTEM DESCRIPTION

175 ' The ignition timing is controlled by the ECM to maintain the best
A air-fuel ratio for every running condition of the engine.
The ignition timing data is stored in the ECM. This data forms the
1.25 ‘ 4 map shown below. _ al
' The ECM detects infokmation such as the injection pulse width and
1.00 ’ camshaft position sensor signal. Responding to this information,
078 ignition signals are transmitted to the power transistor. VA
' e.q. N: 1,800 rpm, Tp: 1.50 msec

. -N A °BTDC
500 E;;“:ﬂ S;'e?: -@’S,‘}“ 2'2°§EF742M During the following conditions, the ignition timing is revised by the 5y
: ECM according to the other data stored in the ECM.
1 At starting
2 During warm-up LG
3 Atidle
4  Hot engine operation
5 At acceleration
The knock sensar 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 [FE
system does not operate under normal driving conditions. _
If engine knooklng occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM (ECCS control module). The &L
ECM retards the ignition timing to eliminate the kriocking condition.

Air Conditioning Cut Control - L)

INPUT/OUTPUT SIGNAL LINE AT

Air conditioner “ON” signal
Air conditioner switch -
A
Throttle valve opening angle
Throttle position sensor : » ECM
(ECCS Air condi- R
Engine speed cantro! tioner "
- 1 [
Crankshaft position sensor (POS) p Mmodule) > relay
BR
Start signal
Ignition switch »
ST
SYSTEM DESCRIPTION RS
This system improves engine operation when the air
conditioner is used.
Under the following conditions, the air conditioner is
turned cff,
e When the accelerator pedal is fully depressed.
e When cranking the engine. A
® At high engine speeds.
EL
1oX
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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

A 4

Neutral position switch {M/T models})

Neutral position

TCM (Transmission Control Module}

Threttle position sensor

Park/Neutral position ECM
*| (ECCS
contro ‘
Throttle position module) » Injectors

Engine coolant iemperature sensor

Engine cooclant temperature

b4

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.

EC-22



EVAPORATIVE EMISSION SYSTEM

Description
intake manifold Throttle body
\ One-way valve &l

M
=M

EVAP canister purge EVAP canister purge l:M

volume control valve contrel solencid valve

Yacuum cut valve EVAFP canister purge ﬂ;@

—L._F

& —
f ] EVAFP canister
ji=] .
Sealing gas cap with o Air
pressure relief valve 4m: Fuel vapor

. = —_ I
and vacuum relief “;::‘\/ FE

valve =

T [ | ’ control valve

Fuel tank

sergars | G

The evaporative emission system is used to reduce hydrocarbons
emitted into the atmosphere from the fuel system. This reduction L
of hydrocarbons is accomplished by activaied charcoals in the
EVAP canister. 2
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. EA
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 controlied by engine 2
control module. When the engine operates, the flow rate of vapor ™™
controlied by EVAP canister purge volume control valve is propor-
tionally regulated as the air flow increases. BR
EVAP canister purge control valve shuts off the vapor purge line
during decelerating and idling, and under normal operating condi-

tions the valve is usually open. ST
RS
Br
Inspection HA

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 1%

®.

=l

Pinch SEF396T
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EVAPORATIVE EMISSION SYSTEM

_w 8.34 - 10.80
W 73.9 - 95.7)

O-ring @

B

{0.851 - 1.102,

<

5.1 -63

{0.520 - 0.650,
441 - 579 451 - 56.4)
(0.45 - 0.58,
39.1 - 51.2)
] : Nem (kg-m, in-ib) SEF397T]
2
[ & Valve 8
! Valve A

Fuel tank side

SEF427N

Vacuum/Pressure gauge

Fueg! filler

Vacuum/

Pressure

SEF843S8

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 assembily.
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.

EVAPQRATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOID VALVE

Refer to EC-409.

TANK FUEL TEMPERATURE SENSOR

Refer to EC-231.

EC-24



EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

Adapter for service port 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.

Gl
EVAP
service M,{ﬁ\
port
Fressure pump SEFag2U E[F\JJ
Leak detector HOW TO DETECT FUEL VAPOR LEAKAGE
CAUTION: LG

o Never use compressed air or a high J)ressure pump.
® Do not exceed 4.12 kPa (0.042 kg/cm~, 0.6 psi) of pressure
in EVAP system. EC

NOTE:

¢ Do not start engine. ) B

e |[mproper installation of adapter to the service port may
cause a leak.

1. Attach the adapter securely to the EVAP SERVICE port ¢
SEF200U securely. G

Also attach the pressure pump and hose.

Turn ignition switch “ON”. MT
Select the “EVAP SYSTEM CLOSE” of “WORK SUP-
PORT MODE” with CONSULT.
Touch “START”. A bar graph (Pressure indicating dis- A7
NEXT SCREEN. play) will appear on the screen. :
NEVER USE COMPRESSED Apply positive pressure to the EVAP system until the
AIR OR HIGH PRESSURE pressure indicator reaches the middie of the bar graph. [F4
Egh:lpc!w START ENGINE Remove adapter and hose with pressure pump.
TOUCH START ' Locate the leak using a leak detector. Refer to “Evapo-

' rative Emission Line Drawing”, EC-26. B2,
cance || START [S—

M EVAP 5YSTEM CLOSEN
APPLY PRESSURE TO EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT

e o pUON

o

OR . BR
@ 1. Attach the adapter securely to the EVAP service port
and pressure pump with pressure gauge to the EVAP

271 EVA; canister

-
service port. Sl]
\ 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. RE
3. Tolocate the leak, deliver positive pressure to the EVAP

i system until pressure gauge points reach 1.38 - 2.76
_ EVAP canister  { kPa (0.014 - 0.028 kg/cm?, 0.2 - 0.4 psi) BT

vent control valve 4. Remove adapter and hose with pressure pump.
SEFO68Y 5. Locate the leak using a leak detector. Refer to “Evapo-
rative Emission Line Drawing”, EC-26. A

7NN Y

Vacuum cut valve E&

AN
R left tire 2 o
ear left tire 1B

Battery SEFOB7V)
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

EVAP canister purge volume control valve

PO =

EVAP canister purge control valve — %‘ o ,{]%

EVAP service port

Vehicle
front

"LA

To

next page
\ pag

SEF801UL

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

196 EC-26



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

Refer to
previous

page.

k -
o ,’
: ] o ’
EVAP vapor purge line
Water separator

EVAP canister vent control valve

Vacuum cut valve

Vacuum cut valve bypass valve

EVAP control system pressure sensor ~ S
—

EC-27

A

ER]

ik

AT

FA

RS

[FA

EL

DX

SEFa02U
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POSITIVE CRANKCASE VENTILATION

- PCV valve

{2 : Fresh air
@ : Blow-by gas

SEF3720

Engine not running
or backfiring

==

Cruising

-

ldling or
decelerating

=

Acceleration
or high load

SEF244Q

ET277

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 operaticn of the engine, the intake manifold
sucks the blow-by gas through the PCV valve.

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

The ventilating air is then drawn from the air cleaner, through the
hose connecting air cleaner to rocker cover, into the crankcase.
Under full-throttle condition, the manifold vacuum is insufficient to
draw the blow-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 ali 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

B FUEL PRES RELEASE M ]

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

Fuel Pressure Release
Before disconnecting fuel line, release fuel pressure from fuel

line to eliminate dangetr.

;. Start engine.

Perform “FUEL PRESSURE RELEASE” in “WORK

SUPPORT” mode with CONSULT.

(Touch “START” and after engine stalils, crank it two or

SEF501P)

- VNN TN !
— . Pressure gaug%
R \jj\'

SEF718B

Start engine.

all fuel pressure.

oW~

Fuel Pressure Check

N— o @

SUERS

When reconnecting fuel line, always use new clamps.

Turn ignition switch off and reconnect fuel pump fuse.

o three times to release all fuel pressure.) [

I 3. Turn ignition switch off.
START | |
SEFB23K Eiv

OR
Remove fuse for fuel pump, LE

After engine stalls, crank it two or three times to release .
EC

FE

cL

T

Make sure that clamp screw does not contact adjacent

parts.
Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

Release fuel pressure to zero.

AT

FA

Disconnect fuel hose between ftuel filter and fuel tube (engine

side).

Install pressure gauge between fuel filter and fuel tube.

Start engine and check for fuel leakage.

Read the indication of fuel pressure gauge.

At idling:

Approximately 235 kPa (2.4 kgicm?, 34 psi)
A few seconds after ignition switch is turned OFF to

ON:

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

G
=20

Stop engine and disconnect fuel pressure regulator vacuum RS

hose from intake manifold.
Plug intake manifold with a rubber cap.

Connect variable vacuum source to fuel pressure regulator.

Start engine and read indication of fuel pressure gauge as HA

vacuum is changed.

Fuel pressure should decrease as vacuum increases. If results &l

are unsatisfactory, replace fuel pressure regulator.

EC-29
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BASIC SERVICE PROCEDURE

il leof Lol

Engine front

SEM406F

% % Insulator

ﬁ?

SEF755P)

E 29 -38 N-m
@E {0.30 - 0.39 kg-m,

Insulator —_ ! L ! 26.0 - 33.9 in-b)
L ™F—— Locate plate

on this side.
Q-ring aﬂ |

Fuel tube
assembly

Insulator

SEF245QD)

SEF754PA

‘Injector Removal and Installation

1. Release fuel pressure to zero.

2. Remove intake manifoid 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-Ib).

b) Then, tighten all bolts t¢ 21 to 26 N-m (2.1 to 2.7 kg-m, 15 to
20 ft-Ib).

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

Fast Idie Cam (FIC) Inspection and Adjustment
1. Turn ignition switch “ON".
2. See “COOLAN TEMP/S” in “DATA MONITOR” mode
with CONSULT.
3. Start engine and warm it up. @l
When engine temperature is 8015°C (17619°F), make
sure that the center of mark @& is aligned with mark

% MONITOR % NO FAILL L]
COOLANTEMP/S  80'C

as shown in the figure. A,
| RECORD .
SEF522P) [Eli
Cam follower lever
LG

. FE
Fast idle cam
SEF0EIV €L,
OR .
@ 1. Turn ignition switch “OFF”. BT
2. Disconnect engine temperature sensor harness con-

nector and check resistance as shown in the figure. |
3. Start engine and warm it up. At

When the resistance of engine temperature sensor is

0.26 to 0.39 kQ, make sure that the center of mark &

e : : . EA
is aligned with mark (8 as shown in the figure. ‘

e |f NG, adjust by turning adjusting screw.
Adjusting screw tightening torque: 2

0.98 - 1,96 N'm (10 - 20 kg-cm, 8.7 - 17.4 in-Ib)
SEF&36H

Throttle valve

: Sr
]\
\

Adjusting screw Bl
Y
SEF595P)
R 2
Cam follower lever 4. STOD engine. HIA

5. Turn ignition switch “ON” and see “COOLAN
TEMP/S” in “DATA MONITOR” mode with CONSULT.
| Mk ® . When engine temperature is 25+5°C (77£9°F), make EL
al/ sure that the center of mark & is aligned with mark ©
g as shown in the figure.

When the resistance of engine temperature sensor is
1.65 1o 2.40 kQ, make sure that the center of mark ®
is aligned with mark (€ as shown in the figure.

Mark(C) e If NG, replace thermo-element and perform the above inspec-
tion and adjustment again.

OR I3
Fast idle cam @ 5.

Tharmo-element SEFO70Y

EC-31
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BASIC SERVICE PROCEDURE

¥ MONITOR

YN

CKPSsRPM (POS)

o rai. [

672rpm

RECORD

MECS542B

TN

Suitable high-tension W|re 3
—_— m

BN

2\

AN -

No. 1 |gn|t|on cotl/‘

SEF284(3

Direct Ignition System — How to Check idle
Speed and Ignition Timing

IDLE SPEED

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

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.

2. Connect No. 1 ignition coil and No. 1 spark plug with suitable
high-tension wire as shown, and attach timing light clamp to
this wire.

3. Check ignition timing.
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BASIC SERVICE PROCEDURE

Direct Ignition System — How to Check Idle

Speed and Ignition Timing (Cont’d)

Cut
I-r
Pull al
Suitable Electrode .
h\gh tension wire MA
Insulating tape EM

\ — :
Approx. m, a2 (1.26) B
18 (o.55) PP .

Unit: mm (in)

SEF311Q

(i)

AT

=4

RS

BT

A

ELL
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BASIC SERVICE PROCEDURE

PREPARATION

® Make sure that the following parts are in

good order.
(1) Battery
(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
(9) Engine compression

Idle Speed/Ignition Tlmlnglldle Mixture Ratio
Adjustment

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

e  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

ipe.

[ 'FFUF:'n off headlamps, heater blower, rear

defogger.

Keep front wheels pointed straight ahead.

® Make the check after the cooling fan has

(10) EGR valve operation stopped.
(11) Throttle valve
(12) EVAP system
Overall inspection sequence
INSPECTION
4
Perform diagnostic test mode Il NG_ Repair or replace.
{Self-diagnostic results). "
OK
y
Check ignition timing.
Check & adjust idle speed.
A 4
Check function of front heated oxy- NGL Check harness for front heated NG_ Repair or replace harness.
gen sensors. "| oxygen sensors. " "
OK OK
) 4
Check CO%. OK‘ Replace front heated oxygen sen-
G "] sors.
A 4 Y
Check emission control parts and _NG Check function of front heated oxy- OK
repair or replace if necessary. B gen sensoers. g
h 4
INSPECTION END
EC-34
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont'd)
START
: — @l
Visually check the following:
e Air cleaner clogging
e Hoses and ducts for leaks
& EGR valve cperation WA
# Electrical connectors
& (Gasket
e Throttle valve and throtile position sensor operation
ARCE92 EM
B y
il Start engine and warm it up until water temperature indicator points fo
\\\\\“\\‘ | ””//// the middle of gauge. LG
A i/ -
\\\\ 4 5 //// Ensure engine stays below 1,000 rpm.
N 3 e
S 6 A
s A F '
E‘ 7 - Open engine hocd and run engine at abeut 2,000 rpm for about 2 min-
—_ a utes under no-load. EE
:ﬁ/ 5 o rls
P
3 r
SEF247F Perform diagnostic test mode Il {Self-diagnostic results) (Diagnostic @L
Test Mode I1).
I OK N6 MIT
\ / Repair or replace components as necessary. _
SERVICE oF , At
I —— Run engine at about 2,000 rpm for about 2 minutes under no-load.
Race engine two or three times under ne-load, then run engine for A
S o 0 N about 1 minute at idle speed. GA
/ \ v 2
' sgearzul | 1- Turn off engine and disconnect throtile position sensor hamess con-
nector.
2. Start engine,
D] T BR
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and then
run engine at idle speed. ST
RS
Check ignition timing with a timing light.*1 (Refer to EC-32.)
M/T: 15°12° BTDGC —
AIT: 15°£2° BTDC {in “N” position) BT
SEF248F ¢ OK _ ¢ NG
Wposmon ® @
ésensor harness *1: Only check ignition timing as the timing is not adjustable.
) o (o B8 = connector 7 E
(95 00 -
"Aﬂv" Py, q i
k o ) .
v SN D3¢
it S #] Fa S
< Air duct \\Vﬁ
N /X
Sl ,
— N SEF2938P|

EC-35 .
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BASIC SERVICE PROCEDURE

(B

\\@wfg e |

=)

Sl

Throttle position

= \%J A
/ 7.~ sensor harness
\ <% cannector /
N

¥ T

SEF298P)

N

.éiw"s;seéé\\\

adjustlng screw o

s
Brake{:}stis—""—_‘. ; @

\ -
SEF269P)

Idle Speed/Ignition Timing/Idie Mixture Ratio
Adjustment (Cont’d)

®

0]

b

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

'

Check camshaft position sensor (PHASE) harness, crank-
shaft position sensor (REF) harness and crankshafi posi-
tion sensor {POS) harness. Replace if necessary.

!

Check ECM functicn* by substituting another known good
ECM.

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

®
®
i

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

2. Start engine.
DTC P1705 (DTC 1206) is stored in ECM and TCM
{Transmission Control Module) in this step. Be sure
to erase DTC after completing the procedure,

® Check base idle speed. (Refer to EC-32.)
M/T: 575250 rpm
A/T: 650+50 rpm (in “N” position)

OK

¢ NG I

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

Adjust base idle speed by turnmg idle speed adjusting
SCrew.

M/T: 575250 rpm
AIT: 650250 rpm (in “N” position})

B
L

A 4

1. Turn off engine and connect throttle position sensor

harness connector.
2. Erase DTG 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.

A4
@
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BASIC SERVICE PROCEDURE _
| Idle Speed/Ignition Timing/idle Mixture Ratio

D Adjustment {Cont’'d
B [ wonmon % no raL L] ] (@ )
CKPS-RPM (POS}  672mpm o l
Check fargét idle speed. _ &l
E e Read idle speed in “DATA _ "
MONITOR':Drgode with CONSULT. [
@ e Check idle speed. &,
| RECORD ] M/T: 62550 rpm o
SEF5880 AlT: 700%50 rpm (in “N posnjno.r‘:) | =)
OK NG
Yt M O '
ONITOR 17 NO FALL Check IACV-AAC valve and replace if neces- LG
CKPSSRPM (POS)  2000rpm sary.
FROZMNTR-B1  RICH v
FR 02 MNTR-B2 [ ,
AICH Check |IACV-AAC valve harness and repair if
necessary.
1 FE
_ Check ECM function* by substituting another
I RECORD I known good ECM. clL
SEF589Q
" ECM may be the
cause of g
problem, but this is M'T
v rarely the case. :
Check front heated oxygen sensor signal
{right and lefi banks). AT
E 1. See “FR 02 MNTR-B1” and “FR
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.). RA
SEF957D Check that the menitor flucluates
between “LEAN" and “RICH” more
than 5 times during 10 seconds.
1 eycle: RICH — LEAN — RICH BR
2 cycles: RICH — LEAN — RICH |NG _
\ / —LEAN — RICH —————»D
OR .
1. Set “Front heated oxygen sensor . : ST
monitor” in the Diagnostic Test
Mode 1.
ey M (See page EC-55.)
. 2. Run engine at about 2,000 rpm for RS
about 2 minutes undar ne-load. :
SOON 3. Maintain engine at 2,000 rpm under
/ no-load. Check that the malfunction
\ indicator lamp comes ON more
than 5 times during 10 secends, for
SEF217U each bank.
J oK FA
END
EL
DX
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BASIC SERVICE PROCEDURE

Front heated oxygen sensor
harness connector

€

MEFO31DA

ot o] connEcToR]| .
50

DISCONNECT

&

SEF250P)

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

l

Check front heated oxygen sensor harnesses:

1. Turn off engine and disconnect battery ground
cable.

2. Disconnect ECM SMJ harness connector from ECM.

3. Disconnect front heated oxygen sensor harness
connecters. Then connect harness side terminals for
front heated oxygen sensor to ground with a jumper
wire,

4. Check for confinuity between terminal No. 50 of
ECM SMJ harness connector and body ground.

5. Check for continuity between terminal No. 51 of
ECM connector and body ground.

Contindity eXistS.....ccocevvecvvrmvem e OK
Continuity does not exist.......ccccumeeivciercsnienssernenn NG

OK NG

Repair or replace harness.

¥

Jof connecTOR]|

51 DISCONNECT

B

[Eon

ol
Be

.

SEF251P

Connect ECM SMJ harness connector to ECM.

O P| A 4

1. Connect battery ground cable.
. Select "ENG COOLANT TEMP” in “"ACTIVE
TEST” mode.
3. Set “COQLANT TEMP” to 5°C (41°F) by
touching “Qu” and “Qd” and “UP”, “DWN".
CR

[\

EactveTestm O
COOLANT TEMP 5C

CMPSeRPM (POS) 1175rpm

INJ PULSE-B2 2.7mseg
INJ PULSE-B1 2.7msec
ING TIMING 10BTDC

Iy
[Qull UP || DWN [lQd]

SEF4118

—_

@ . Disconnect engine coolant temperature sen-
sor harness connector.
2. Connect a resistor (4.4 kQ) between termi-
nals of engine coolant temperature sensor

harness connector.
3. Connect batiery ground cabie.

m h 4

Start engine and warm it up until water temperature
indicator points to middle of gauge.
(Be sure to start engine afler installing 4.4 kQ resistor.)

HE B

Engine coolant temperature
sensor harness connector

7T

4.4 k€ resistor SEF932QA

y

®
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BASIC SERVICE PROCEDURE

Idie Speed/lgnition Timing/ldle Mixture Ratio

IQ] Adjustment (Cont’'d)
®
R l
Race engine two or three times under no-load, then run 6l
engine at idle speed.
t':‘
[z,
Check “CO"%.
AECE92 =l
Idie GO: Less than 10% (with engine running
R] smoothly)
. LG
After checking CO%,
@ Touch “BACK".
=/
OR
@ 1. Disconnect the resistor from terminals of engine
coolant temperature sensor harness connector.
2. Connect engine coolant temperature sensor har-
ness connector to enging coolant temperature sen-
SOf. .
GL
SEF248F| NG 0K
X
Replace front heated oxygen sensar. T
= ' AT
BACK =N 1. See “FR O2 MNTR-B1” and “FR 02
Nl ﬁ @ MNTR-B2” in “Data monitor” mode.
MODE LIGSL LI%TF' T l ENTER 2. Maintain engline ‘at 2,000 rpm under E
no-load {engine is warmed up 10 nor-
mal operating temperature.). Check that
the monitor fluctuates between “LEAN” RA
and “RICH” more than 5 times during
SEF913J 10 seconds.
1 cycle: RICH — LEAN — RICH .
 MONITOR ¢ NO FAL L1 2 cycles: RICH —> LEAN > RICH BR
—LEAN — RICH
CKPSsRFM (POS)  2000rpm OR
FR 02 MNTR-B1 RICH 1. Set “Front heated oxygen sensor ST
FR 02 MNTR-B2 RICH monitor” in the Diagnostic Test Maode 1.
(See page EC-55))
2. Maintain engine at 2,000 rpm under Bg
no-load. Check that the maifunciion
indicator lamp comes ON more than 5
times during 10 seconds. BT
| RECORD o
BEF591Q NG
A
L 1A
Y
® ® :
EL
BX
SEF957D
EC-39
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Idle Mixture Ratio

N ‘ 7
SERVICE

nectors e front heated oxygen sensors.
— ENGINE —

 SOON

Adjustment (Cont’d)
®

!

Connect front heated oxygen sensor harness con-

Y

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

SEF217U

r
Check mass air flow sensor and its circuit.

Refer to TROUBLE DIAGNQSIS FOR DTC P0100.
(See page EC-110.)

L4
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 DIAGNOSIS 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
1o 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 resulting malfunction.

EC-40



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

e Diagnostic Trouble Code (DTC) ..ottt e Mode 3 of SAE J1979
® Freeze Frame Qa8 ..ottt eee et e e aneaa e enee Mode 2 of SAE J1979
e System Readiness Test (SRT) COUE v e a e Mode 1 of SAE J1979
e 1st Trip Diagnostic Trouble Code (15t THP DTC) uvieievmerreremrrnrnrercerrenee e seeseeemrmines Mode 7 of SAE J1979
¢ st Trip Freeze Frame data :
&  Test values and Test HMILS .....cuvicimeiinin s rsres e vsns e s ssasmssmsens Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below. -

DTC isttrip DTG | | (eeee Frame | istirp Freeze SRT code Test value

data Frame data

Diagnostic test
mode  {Seli- .
diagnostic C o
results)
CONSULT O O O O O
GST O o'2 C Q Q

*1: When DTC and 1st trip DTC simultaneously appear on the display, they cannot be clearly distinguished from each other.
*2: 1st trip DTCs for self-diagnoses concerning SRT items cannot be shown on the GST display.

The malfunction indicator lamp (MIL) on the instrument panel lights up when the same maHunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer to EC-86.).

Two Trip Detection Logic

When a malfunction is detected for the first time, 1st trip DTC and 1st irip 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 simultanecusly when the DTC is stored. <2nd
trip> The “trip” in the “Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed
during vehicle operation. Specific on board diagnostic items will cause the ECM to light up or blink the MIL

and store DTC and Freeze Frame data, even in the 1st trip, as shown below.
MIL DTC 1st trip DTC
ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking | Lighting up | lighting up | displaying | displaying [ displaying | displaying
Misfire (Possible three way catalyst
damage)
— DTC: PO300 - PO306 (0701, X X X
0603 - 0608} is being detected
Misfire (Possible three way catalyst
damage)
— DTC: PO300 - PO306 (0701, X X x
0603 - 0608} has been detected
Closed loop control — DTC: P1148 X X X
(0307), P1168 (0308)
Fail-safe items (Refer to EC-86.) X X*1 X*1
Except above X X X X
*1: Except “ECM”.
EC-41
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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 self-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not reoccur, the 1st trip
DTC will not be displayed. Iif a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MIL will not light up (two trip detection logic). If the same malfunction is not detected in the 2nd
trip (meeting the required driving pattern}, the 1st trip DTC is cleared from the ECM memory. If the same mal-
function is detected in the 2nd trip, both the 1st trip DTC and DTC are stored in the ECM memory and the
MIL lights up. In other words, the DTC is stored in the ECM memory and the MIL lights up when the same
malfunction occurs in two consecutive trips. If a 1st trip DTC is stored and a non-diagnostic operation is per-
formed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For 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 clearing the DTC and the 1st rip 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 to EC-49. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continuously
are also displayed on CONSLLT.

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

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow” procedure Step |l, refer to page EC-80. Then perform “DIAGNOSTIC
TROUBLE CODE CONFIRMATION PROCEDURE” or “OVERALL FUNCTION CHECK” to try to duplicate the
problem. If the maliunction 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 |l (Seli-Diagnos-
tic Resuits) 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 maifunctioning compeonent or system.)

e 1ist 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

W SELF-DIAG ResuLTs Il [ 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.
'AC[’:c'):g‘SC]’ VLVICIRG 0 If the DTC is being detected currently, the time data will be “07”.

[ERASE|[PRINT |[FFdata]

SEF225U
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
W SELF-DIAG REsULTSE [ if a 1st trip DTC is stored in the ECM, the time data will be “{11]”.
FAILURE DETECTED TIME
IAGV-AAC VLV/CIRC (1]
[P0505]

[ERASE!|PRINT |[FFdata)

SEF226U

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
speed 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 data,
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-

iowing priorities to update the data.
Priority items
Freeze frame data Misfirg — DTC: PO300 - PO306 {0701, 0603 - 0608)
1 Fuel Injection System Function — DTC: P0171 (0115), P0172 {0114}, PO174 (0210}, PO175
{0209}
2 Except the above items (Includes A/T related ilems)
3 15t 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 anocther trip, the freeze frame data will be updated
from the EGR maliunction to the misfire. The 1st trip freeze frame data is updated each time a different mai-
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 ECM
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. Untess 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 items
Catalyst monitoring « Three way catalyst function P0420 {0702)
e EVAP conirol system (Small leak — Negative pressure) P0440 (0705}
EVAP system moenitoring & EVAP control system (Small leak — Positive pressura) P1440 (0213)

+» EVAP control system purge flow monitoring P1447 (0111)

# Front heated oxygen sensor {Response monitoring) P0O133 (0409), P0153 (0413)
e Front heated oxygen sensor (Rich shifi monitoring) P0132 (0410), PO152 {0414)
+ Front heated oxygen sensor (Lean shift monitoring) P0131 (0411}, PO151 {0415)
e Front heated oxygen sensor (Circuit) PO130 (0503}, PO150 (0303)

Oxygen sensor monitoring # Front heated oxygen sensor (High voltage) PO134 (0412}, PG154 (0509)

® Rear heated oxygen sensor (Response monitoring) P0139 {0707)

e Rear heated oxygen sensor (Max. voliage manitoring) P0138 (0510)

e Rear heated oxygen sensor (Min. voltage monitoring) P0137 (0511)

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

® Front heated oxygen sensor heater PO135 (0901), PO155 (1001)

 Rear heated oxygen sensor heater PO141 (0202)

& EGR function (Close) P0400 (0302)

EGR system monitoring e EGR function (Open) P1402 (0514)

& EGRC-BPT valve function P0402 (G3086)

Oxygen sensor heater monitoring

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(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 CONFIRMATION” mode with CONSULT.
For items whose SRT codes are set, a "CMPLT” is displayed on the CONSULT screen; for items whose
SRHT 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.
M sSRTSTATUS W ] “INCMP” means the self-diagnosis is incomplete and SRT is not
set. “CMPLT” means the self-diagnosis is complete and SRT is set.

CATALYST INCMP
EVAP SYSTEM INCMP
02 SENSOR INCMP

02 SENHEATER CMPLT
EGR SYSTEM INCMP

| PRINT ]

SEF803U

How to set SRT code

To set all SRT cedes, 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
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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,
efc.

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
also be performed.

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

temperature of -10 to 35°C (14 to 95°F)
(where the voltage between the ECM termi-
nais & and @ is 3.0 - 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 terminals G8 and @ is
lower than 1.4V},

e The engine is started at the tank fuel tem-
perature of warmer than 0°C (32°F) (where
the voltage between the ECM terminal G2 and
ground is less than 4.1V).

Pattern 2:' ® When steady-state driving is performed again

even after it is interrupted, each diagnosis can
be conducted. In this case, the time required for
diagnosis may be extended.

Pattern 3: & 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: » Tests are performed after the engine has been

*1:

*2:

60 - BE KM/R--mmormeemeriveins
{30 - 35 MPH)

operated for at least 17 minutes.
e The accelerator pedal must be held very steady
during steady-state driving.
e [f the accelerator pedal is moved, the test must
be conducted all over again.
Depress the accelerator pedal until vehicle speed is 90
km/h (56 MPH), then release the accelerator pedal and
keep it released for more than 10 seconds. Depress the
accelerator pedal until vehicle speed is 90 kmvh (56 MPH)
again.
Operate the vehicle in the following driving pattern.
1} Decelerate vehicie to 0 km/h and iet 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.

SEF414S

*3:

*4:

*B:

*B:

*7:

EC-46

Checking the vehicle speed with CONSULT or GST is
advised.

The driving pattern may be omiited when “PURG FLOW
P1447" is performed using the “DTC WORK SUFPPORT"
mede with CONSULT.

The driving pattern may be omitted when “EVAP SML
LEAK P0440" is performed using the “DTC WORK
SUPPORT” moade with GONSULT,

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

¢ "EGR SYSTEM P0400”

e "EGR SYSTEM P1402"

The driving pattern may be omitted when all the followings
are performed using the “DTG WORK SUPPORT” mode
with CONSULT.



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 f)]:

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 aliitude areas and high

altitude areas [over 1,219 m (4,000 fi)]:

Gear change km/h (MPH)
1st to 2nd 24 {15)
2nd to 3rd 40 (25)
3rd to 4th 84 (40)
4th to 5th 72 {45)

Suggested maximum speed in each gear

Downshift to a lower gear if the enging is not running
smoothly, or if you need o 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 oniy — 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.

ftems 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 Compenent ID {(CID). These data can
be displayed on the GST screen.

. X: Applicable

—: Not applicable
SRT item Self-diagnostic test - .
(CONSULT display) item TID CID Test limit Display

01H O1H Max. X

CATALYST Three way' catalyst
function 02H 81H Min. X

EVAP control sys-
tem 05H 03H Max, X

(Small leak)
EVAP SYSTEM

EVAP control sys-

tern purge flow 06H 83H Min. X
monitoring

09H 04H Max. X
Front heated oxy- 0AH 84H Min. X
gen sensor {Right 0BH 04H Max. X
bank) OCH 04H Max. X
0DH 04H Max. X
11H O5H Max, X
02 SENSOR Front heated oxy- 12H 85H Min. X
gen sensor {Left 13H O5H Max. X
bank) 12H 05H Max. X
15H 0sH 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
Q2 SENSOR Front heated oxy- 2BH 09H Max. X

HEATER gen sengor heater
(Left bank) 2CH 89H Min. X
Rear heated oxygen 2DH 0AH Max. X
sensor heater 2EH 8AH Min. X
3tH 8CH Min. X
32H 8CH Min. X
EGR function 33H 8CH Min. X
EGR SYSTEM 34H 8CH Min. X
35H OCH Max. X
EGRC-BPT valve 36H 0CH Max. X
function 37H 8CH _ Min. X

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

X: Applicable
—: Not applicabie
ltems pro Test value/ ) @i”
(CONSULT screen terms) CONSULT ECM1 SRT code Test limit - 1st trip DTC Reference page
GST*2
NO SELF DIAGNOSTIC FAIL- PO00O 0505 N _ . . L
URE INDIGATED
MAF SEN/CIRGUIT P0O100 0102 — — X EC-110 EN)
ABSL PRES SEN/CIRC PO105 0803 - - X EC-117
AIR TEMP SEN/CIRC PO110 0401 — — X EG-126
COOLANT T SEN/CIRC PO115 0103 — — X EC-132 LC
THRTL POS SEN/CIRC P0120 0403 - — X EC-137
*COOLAN T SEN/CIRC PO125 0908 - — X EC-145
FRONT O2 SENSOR-B1 PO130 0503 X X X3 EC-150
FRONT 02 SENSOR-B1 PO131 0411 X X X'3 EC-157 BE
FRONT 02 SENSOR-B1 PO132 0410 X X X3 EC-183
FRONT 02 SENSOR-B1 P0133 0409 X X X*3 EC-169 CL
FRONT 02 SENSOR-B1 PO134 0412 X X X3 EC-178
FR O2 SE HEATER-B1 P0135 0901 X X X3 EC-184 T
FRONT 02 SENSOR-B2 PO150 0303 X X X3 EC-150
FRONT 02 SENSOR-B2 PO151 0415 X X X3 EC-157
FRONT Q2 SENSOR-B2 PO152 0414 X X X*3 EC-183 AT
FRONT 02 SENSOR-B2 P0153 0413 X X X3 EG-16%
FRONT Q2 SENSOR-B2 PO154 0509 X X X3 EC-178 =
FR 02 SE HEATER-B2 PO155 1001 X X X3 EG-184
REAR 02 SENSOR PO137 0511 X X X3 EC-18¢ RA
REAR 02 SENSOR P0O138 0510 X X X3 EC-196
REAR 02 SENSOR P0139 0707 X X X'3 EC-203 .
REAR 02 SENSOR P0140 0512 X X X*3 EC-209 BR
RR 02 SEN HEATER PO141 0902 X X X3 EC-214
FUEL SYS-LEAN/BK1 POt71 0115 - — X EC-219 ST
FUFL 8YS-RICH/BKT POi72 0114 — — X EC-225
FUEL SYS-LEAN/BK2 PO174 0210 — — X EC-219 RS
FUEL SYS-RICH/BK2 PO175 . 0209 — — X EC-225
FUEL TEMP SEN/CIRC P0180 0402 — — X EC-231 3T
MULTI CYL MISFIRE PO300 0701 — — X EC-235
CYL 1 MISFIRE PO301 0608 —_ — X EC-235
CYL 2 MISFIRE P0O302 0607 — — X EC-235 A
CYL 3 MISFIRE PO303 0606 - — X EC-235
CYL 4 MISFIRE PO304 0605 — — X FC-235 BL
CYL 5 MISFIRE P0305 0604 — — X EC-235
CYL 6 MISFIRE P0O306 0503 - — X EC-235 184
KNOCK SEN/CIRCUIT P0325 0304 — — X EC-240

*1: In Diagnostic Test Mode |l {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.

EC-49 219



220

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

"Emission-related Diagnostic Information

(Cont’'d)
X: Applicable
—: Not applicable
DTC 4
(CONSUL"IEesr::]rSeen terms) CONSULT CoM SRT code T.?;’;VE::;/ ist trip DTC Reference page
G812

GPS/GIRCUIT (POS) P0O335 0802 — — X EC-243
CAM PS/CIRC (PHS) PO340 0101 — — X EC-249
EGR SYSTEM PO400 0302 X X X3 EC-254
EGRC-BPT VALVE P0402 0306 X X X3 EC-263
TW CATALYST SYSTEM P0420 0702 X X X3 EC-268
EVAP SMALL LEAK PG440 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 PO450 0704 — —_ X EC-293
VEH SPEED SEN/CIRC P0O500 0104 — — X EC-29¢9
IACV/AAC VLV/CIRC PO505 0205 -— — X EC-303
GLOGED TP SW/CIRC PO510 0203 -— — X EC-30¢
AT COMM LINE . POG00 — — —_ - EC-314
ECM PO605 0301 —_ — X EC-318
INHIBITCR SW/CIRC PO705 1161 — — X AT-82

ATF TEMP SEN/CIRC P0O710 1208 — — X AT-86

VEH SPD SEN/CIR AT P0O720 1102 — —_ X AT-80

ENGINE SPEED SIG PO725 1207 — -— X AT-83

A/T 18T GR FNCTN PO731 1103 —_ — X AT-96

AT 2ND GR FNCTN P0O732 1104 — — X AT-101
A/T 3RD GR FNCTN PO733 1105 — — X AT-106
A/T 4TH GR FNCTN P0734 1106 — — X C AT

TCC SOLENCID/CIRC P0O740 1204 — — X AT-11¢
AT TCC S/V FNCTN PO744 1107 — — X AT-123
I/PRESS SOL/CIRC PO745 1206 — — X AT-130
SFT SOLA/CIRC PO750 1108 — — X AT-134
SFT SCL 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 LCOP-B2 P1168 0308 — e X EG-327
IGN SIGNAL-PRIMARY P1320 0201 — — X EC-329
CPS/CIRCUIT {REF) P1335 0407 — —_ X EC-336
CPS/CIRC (OBD) COG P1336 0905 — — X EC-341
EGRC SOLENOID/Y P1400 1005 — — X EG-347
EGR TEMP SEN/CIRC P1401 0305 — — X EC-352
EGR SYSTEM P1402 0514 X3 EC-357
EVAP SMALL LEAK P1440 0213 X3 EC-364
PURG VOLUME CONT/V P1444 0214 — — EC-374
VENT CONTROL VALVE P1446 0215 — —_ EC-381

*1: In Diagnostic Test Mede 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: st trip BTC 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 e
ltems Test value, .
{CONSULT screen tarms) CONSULT ECM*1 SRT code Test limit 1st trip BTC Reference page @]
GST2
EVAP PURG FLOW/MON P1447 o1 X X X3 EC-386 .
i

VENT CONTROL. VALVE P1448 0309 — — X EC-383 ML'

VC/V BYPASSN P1490 0801 — - X EC-389

VC CUT/ BYPASS/V P1491 0319 — — X EC-404 EW

PURG CONT/V S/V P1492 0807 — rn X EC-409

PURG CONT/V & S/V P1493 0312 —_ — X EC-415 ﬂ:@

A/T DIAG COMM LINE P1605 0804 — — X EC-422

TP SEN/CIRC AT P1705 1206 — — X AT-142 EC

P-N POS SW/CIRCUIT P1706 1003 — — X EC-425 _

O/R CLTCH SOL/CIRC P1760 1203 — — X AT-148 -
=

*1: In Diagnostic Test Mode Il (Seli-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. GL
AT
AT
FA
RA
BR
RS
=1
HA
EL
I3}

EC-51
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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)

(¥ Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode | by turning the mode selector
S~ on the ECM (Refer to EC-55.)

o If the battery terminal is disconnected, the emission-related diagnostic information will be lost
within 24 hours.

o 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.

1. 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 DTG, but
alt 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 AT 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 (Transmissicn Control Medule) 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).

~ D WM

oG B
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)

How to erase DTC (With CONSULT)
1. If the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF” once. Wait at least 5 seconds

and then turn it “ON" (engine stopped) again. @H
[lm  SELECT sYSTEM | I sELECT DIAG MODE [IJ B sELF-DIAG ResULTS Il [
| ENGINE ] SELF-DIAG RESULTS | FAILURE DETEGTED A,
| AT ] | [ DATA MONITOR | SHIFT SOLENOID/V A

Ty
[ o | |::> | bTC WORK SUPPORT | I::> EN
| | | ECU PART NUMBER |
| | | . e
[ | | l [ ERASE || PRINT |
2. Turn CONSULT “ON*, and tough 3. Touch “SELF-DIAG RESULTS". 4. Touch *ERASE”. (The DTC in fhe
AT TCM will be erased.}
Touch l Touch ’—|
| m SELECT SYSTEM | [ SELECT DIAG MODE |:|] B SELF-DIAG RESULTSH [ ] cL
| ENGINE | WORK SUPPORT | FAILURE DETECTED  TIME
[ AT ] | | SELF-DIAG RESULTS | SFT SOL A/CIRC 0 M7
[ [PO750]
[ | |:> | DATA MONITOR | |:>
| | | ACTIVE TEST | AT
[ ] LDTC CONFIRMATION | m
| | [ ECM PART NUMBER | [ERASE]|| PRINT |[ FFdata =4
5. Touch “ENGINE". 6. Touch “SELF-DIAG RESULTS". 7. Touch “ERASE™. (The DTC in the
ECM will be erased.)
SATO0D4l EEA

@

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. BR

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 ST
DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the diagno-
sis only to erase the DTC.) RS
3. Select Mode 4 with GST (Generic Scan Tool).
iy How to erase DTC (No Tools) o

Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip step 2.
1. I the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON” again. HA
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.) R

3. Change the diagnostic test mode from Mode If to Mode | by turning the mode selector on the ECM. (See
EC-55.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

N

l
SERVICE

SOON
!

s

Malfunction 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 lamp.

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

— ENGINE — (Or soc EC-465.

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
" 3 on board diagnostic system has the following four functions.

gnosti

¢ Test Mode |

BULB CHECK

2. MALFUNCTION
WARNING

Diagnosti

¢ Test Mode i

1. SELF-DIAGNOSTIC
RESULTS

2. FRONT HEATED OXY-

GEN 3
TOR

ENSOR MONI-

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

the malfunction indicator lamp.
o {f 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)”

e “Closed loop contro!”

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 II, 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 Iater.'(See

next page.)

. Diagnostic Diagnostic
Condition Test Mode | Test Mode |
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK
Ignition switch @ ' RESULTS
in “ON"" posi-
tion Engine
N . FRONT HEATED
Ciﬂ ' kil MAVI\‘,':;':]?J (IEON OXYGEN SENSOR
A ‘ 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
ﬁ (See EC-468.) »| Repair harness or connectors.
1, 1
Y .
B o @1
Diagnostic Test Mo‘(rje | — BULB i A,
| CHECK v Chg"" Wlhfgther. EEM t‘-;s‘ No | Repair or replace ECM test mode
MIL should come on. E8| mode Selector 1S urmne | selector. i
<+ ccunterclockwise. EM
OK -
Y D @ » Diagnostic Test Mode | LG
\ — MALFUNCTION WARNING
Start engine.
NG Check MIL circuit. NG
» (See EC-468.) » Repair harness or connectors.
(Turn diagnostic test mode selector on OK EE
ECM fully clockwise.) v OK
MIL should ff.
shouidgoo Check ECM fail-safe. CL
OK (See EC-86.) ’
OK
A T
Wait at least 2 seconds. -+ h J
y AT
[=
*1: If the selector is turned fully clockwise at this time, the emission-re- FA
lated diagnostic information will be erased from the backup memory
in the ECM. )
{Turn diagnostic test mode selector
fully counterclockwise.)
DIAGNOSTIC TEST MODE II C! D Diagnostic Test Mode I
— SELF-DIAGNOSTIC RESULTS > * — FRONT HEATED OXYGEN SEN-
Start engine. SOR MONITOR ST
v 1 The following emission-related diagnostic information is cleared BS
from the ECM memory in the mode obtained. :
1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes E
3. Freeze frame data =
4. 1st trip freeze frame data
5. System readiness test (SRT) codes A
6. Test values i
7. Others
¢ Switching the modes is not possible when the engine is g
runring.
® When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds. B
The diagnosis wili automatically return to Diagnostic Test
] Mode 1.
¢ Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use.

EC-55 -
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Maifunction 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 Condition
INDICATOR LAMP
CN When the malfunction is detected or the ECM's GPU is maifunctioning.
OFF No malfunction

¢ These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode 1l (SELF-DIAGNOSTIC
RESULTS).

DIAGNOSTIC TEST MODE 1I—SELF-DIAGNOSTIC RESULTS

In this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MALFUNCTION INDI-
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 |l (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

o

08 03 06 .3

s o ip
UL UL

i F

08 ' 03 2.1 08 Le 21
Unit: second
| : Diagnostic troub! . ,
Diagnostic trouble code No. 0102 iagnostic frouble code No. 0403 SEF298Q

Example: Diagnostic trouble code No. 1003

06 0.3
—-‘—-—
ON ( MWUM
OFF SI | J | | —Jl U LS
—t | e
06 09 05 2.1
Diagnostic trouble code No. 1003 Unit; second

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 biinks 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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Malfunction Indicator Lamp (MIL) (Cont’'d)
HOW TO ERASE DIAGNOSTIC TEST MODE Il (Self-diagnostic results)

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 Il to Diagnostic Test Mode |. {Refer to “HOW TO SWITCH DIAGNOS-

TIC TEST MODES”.)

o If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup
memory within 24 hours. '

e Be careful not to erase the stored memory before starting trouble diagnoses.

DIAGNOSTIC TEST MODE II—FRONT HEATED OXYGEN SENSOR MONITOR

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

MALFUNCTION INDICATOR LAMP | Fuel mixture condition in the exhaust gas Alr fuel 'atg)r']zszfc“ control LC
ON Lean
Closed loop system
OFF Rich
*Remains ON or OFF Any condition OCpen loop system

*: Maintains conditions just befare switching to apen loop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode H and warm it up cL
until engine coolant temperature indicator points to the middle of the gauge. i
Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Then make sure that the
MALFUNCTION INGICATOR LAMP comes ON more than 5 times within 10 seconds with engine running at MT
2.000 rpm under no-load.

How to switch monitored sensor from left bank to right bank or vice versa AT
¢ The foilowing 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. FA
3. Turn diagnostic test mode selector on ECM fully counterclockwise.

[Laft sida — Right side]
0.2 0.2
ON IET BR
ore —
~ — 0.6 3.0 ~ /
Left side l_v_d' - Right side
A ndication monitor
monitor of change . RS
Right sid Left sid
[Right side — Left side] 0.2
oN
&LJ q !
OFF
. ¢ A,
~ 0.2 26 N~ g
Right side m Left side
manitor of change monitor Unit: second E&
SEF134M H@}X
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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 malfunction is detected for the first time, the 1st frip DTC and the 1st trip freeze frame data are
stored in the ECM memory.

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

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 cccurs while counting,
the counter will reset. '

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 dispiayed 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 results in “OK” for the 2nd trip.

(clear)

SUMMARY CHART

ltems Fuel Injection System Misfire Except the lefts
MIL (goes off) 3 (pattern B) 3 (pattern B) 3 (pattern B)
D.TC' Freeze Frame Data (no 80 (pattern C) 80 (pattern C) 40 (pattern A)
display)
1st Trip DTC (clear) 1 (pattern C), *1 1 (pattern C}, *1 1 {pattern B} .
1st Trip Freeze Frame Data - % " 1 (pattern B)

Details about patterns “A”, “B™ and “C” are on EG-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.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

b,

OBD System Operation Chart (Cont’d)

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

This driving pattern satisfies with B and C patterns.

This driving pattern
satisfies with C but not B.

This driving patiern

NG

Detection NG

satisfies with B but not C.

Detection

Letection

Vehicle

cuisled Buaug>

lights up.

MIL
A ML

goes off.

=
=
\%

st trip

— 1

<Ble( wel{ 878314

dui 181} ® D1Q (di 181)>

SEF3925

LA

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

*1: When the same malfunction is detected in two consecutive

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

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

without any maifunctions.
*3: When the same malfunction is detecied in two consecutive

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

EL

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

trips, the DTC and the ireeze frame data will be stored in

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

12

1st trip freeze frame data will be cleared.

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

*8:

{pattern G} without the same malfunction after DTC is

stored in ECM.

any longer after vehicle is driven 80 fimes (paitern C) with-

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

229
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

Driving paitern B means the vehicle operation as follows:
Alt components and systems should be monitered at least once by the OBD system.
& The B counter will cleared when the malfunction is detected once regardless of the driving pattern.
¢ The B counter will be counted up when driving pattern B is satisfied without any malfunction.
® 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 should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) +375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1%0.1) [%]
Engine coolant temperature (T) condition: '
¢ When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
¢ When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than z 70°C (158°F)
The C counter will be cleared when the maliunction 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.
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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”

@i
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— This driving pattern

/

Detection

This driving pattern satisfies with A and B patterns.
NG

Detection

lights up.

<uwiened Buiaug> <BjeQg aweld azasld {dul 151} % 214 (du) 1s1)>

A
D)

2l
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SEF3935

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

(pattern B withoul the same malfunction.
*7: When the same malfunction is detected in the 2nd trip, the

*5: When a malfunction is detected for the first time, the 1st
1st trip freeze frame data will be cleared.

EC-61

any tonger after vehicle is driven 40 timss (pattern A} with-

cut the same malfunction.
(The DTC and the freeze frame data still remain in ECM.)

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

ECM.
*4: The DTG and the ireeze 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 wilt go off after vehicle is driven 3 times (pattern B)

*1: When the same malfunction is detected in two consecutive
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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 | .
coolant C {°F)
temperature

70 (158)

40 (104)

20 (58)

(2) Engine coolant temperature should change more than 20°C
(68°F) after starting engine.

T i time —a-
1GN ON IGN OFF
1
Engine i ;
speed : :/,—[3; Ignition switch should be changed from “ON" to “OFF".
rpm : |
f
|

| —(4) Engine speed should go over 400 rpm.
M
400 |- — el — e —— — — =
T
0

AECSE74

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

e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.
e The DTC will not be displayed after the A counter reaches 40.

<Driving pattern B>

Driving pattern B means the vehicle operation as follows:

All components and systems should be monitored at least once by the OBD system.

e The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
® The B counter will be counted up when driving pattern B is satisfied without any malfunctions.

¢ The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART").
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.
2. Connect “CONSULT” o data link connector for CONSULT, @l
(Data link connector for CONSULT is located bhehind the fuse

box cover.)
WA
wse box/ \— Data link
connector :
for CONSULT Ev
3. Turn on ignition switch.
MSSAN 4. Touch “START”. LG
CONSULT
iy FE
START -
I SUB MODE | GL
SBR455D
5. Touch "ENGINE”. _
[l seLectsysTEM | ! T
[ ENGINE |
[ | ,_
[ |
I I RA

SEF895K

)

6. Perform each diagnostic test mode according to each service Ff
lﬂ SELECT DIAG MODE [;]l procedure.

] WORK SUFPORT For further information, see the CONSULT Operation Manual.
This example shows the display when using the UEOBD98 &
program card. The screen differs according to the program

| SELF-DIAG RESULTS

[ DATA MONITOR card used.

RS
| ACTIVE TEST
| DTG CONFIRMATION

Bl
[ FuncTION TEST

SEF216U

A
I [n  SELECT DIAG MODE EI]
|ECM PART NUMBER il

|
J] D4
|

L
I
I
I
L |

SEF374Q)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE
SELF-DIAGNOSTIC DTG
RESULTS* CONFIRMATION
e i creeze | L DATA | ACTIVE P pTC
PORT ERAME MONITOR | TEST TEST SRT WORK
DATA*2 STATUS | SUP-
PORT
Crankshaft position sensor (POS) X X X
Crankshaft position sensor (REF) X X X
Mass air flow sensor X X
Engine coofant temperature sensor X X X X
Front heated oxygen sensor X X X X X
Rear heated oxygen sensor X X X X
Vehicle speed sensor X X X X
Throttle position sensor X X X X
Tank fuel temperature sensor X X X
EVAP control systéem pressure sensor X X
Absolute pressure sensor X X X
INPUT EGR temperature sensor X X
Intake air temperature sehsor X X
Knock sensor X
Start signal X X
» Ignition switch X
% Closed throttle position switch X
:' Cloe_;ed throttle position switch {throttle x X
E position sensor signal)
g Air conditioner switch X
3 Park/Neutral position switch X X X
3 Power steering oil pressure switch X X
8 Batiery voltage X
8 Injectors X X X
X
Power transistor {Ignition timing) {Ignition X X X
signal)
IACV-AAC valve X X X X X
\Ifa\la;'c: canister purge volume control X X X X
Air conditioner relay X
OUTPUT Fuel pump relay X X X X
EGRC-solencid vaive X X X X3
Front heated oxygen sensor heater X X X
Rear heated oxygen sensor heater X X X
Cocling fan X X X X
EVAP canister vent contral valve X X X
Vacuum cut valve bypass vaive X X X
MAP/BARO switch solenoid valve X X X
Calculated load value X X
X: Applicable

*1: This item includes 1st trip DTCs.

*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT screen in freeze frame data
mode only if a 1st trip DTC or DTC is detected. For details, refer to EC-43.

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

FUNCTION

CONSULT (Cont'd)

Diagnostic test mode

Function

Waork supponrt

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

Seli-diagnostic results

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

Data monitor

Input/Output data in the ECM can be read.

Active test

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

DTC confirmation

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

Function test

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

ECM part numbers

ECM part numbers can be read.

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

. Diagnostic trouble codes

. Freeze frame data
. 1st trip freeze frame data

. Test values
. Others

BN QIR =

WORK SUPPORT MODE

. 15t trip diagnostic trouble codes

. System readiness test (SRT) codes

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE PCSITION SENSOR SIGNAL. ADJUST
IT TO THE SPECIFIED VALUE BY ROTATING THE SENSOR
BODY UNDER THE FOLLOWING CONDITIONS.

® |[GN SW “ON”

® ENG NOT RUNNING

s ACC PEDAL NOT PRESSED

When adjusting throttle position sen-
sor initial position

IAGV-AAG VALVE ADJ

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

® ENGINE WARMED UP

® NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE

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

When releasing fuel pressure from
fuel line

EVAP SYSTEM GLOSE

OPEN THE VACUUM CUT VALVE BYPASS VALVE AND CLOSE
THE EVAP CANISTER VENT CONTROL VALVE IN CRDER TG
MAKE EVAP SYSTEM CLOSE UNDER THE FOLLOWING CON-
DITIONS.

& IGN SW “ON”

ENGINE NOT RUNNING

AMBIENT TEMPERATURE 1S ABOVE 0°C (32°F).

NO VACUUM AND NO HIGH PRESSURE IN EVAP SYSTEM
TANK FUEL TEMP. |3 MORE THAN 0°C (32°F).

WITHIN 10 MINUTES AFTER STARTING “EVAP SYSTEM
CLOSE"

When delecting EVAP vapor leak
point of EVAP system

EC-65
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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 o ECCS component part/control system has a trouble code, it is displayed as "PXXXX", [Refer to "Alpha-
[PXXXX] betical & P No. Index for DTC (EC-2)]
& “Fuel injection system slatus” at the moment a malfunction is detected is displayed.

FUEL SYS-B1*1

FUEL SYS-B2*1

o One mode in the following is displayed.

“MODE 2™ Open loop due to detected system malfunction

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

CAL/LD VALUE [%] e The calculated load value at the moment a malfunction is detected is displayed.
NT

?gﬁ]ﬁoﬂ TEMP * 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 detecled is displayed.

& The shori-term fuel trim indicates dynamic or instantanecus feedback compensation to the base fuel
S-FUEL TRM-B2 [%j . schedule.
L-FUEL TRM-B1 [%] |* “Long-term fue! 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
L-FUEL TRM-B2 [%] than short-term fuei trim.
ENGINE SPEED
[rpr?] SPE e The engine speed at the moment a malfunction is detected is displayed.
VEHICL SPEED

. ; . cn '
[km/h] or [mph] e The vehicle speed at the moment a malfunction is detected is displayed
ABSOL PRESS [kP o
[kPa e The absolute pressure at the moment a malfuncticn is detected is displayed.

or [kgicm?] or [psi]

“1: Regarding A32 model, “B1” indicates right bank and “B2" indicates left bank.
*2: This 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 (Cont’d)

Monitored item ECM Main
[Unit] input . Description Remarks
. signals
signals
CKPS-RPM Indicates the engine speed computed @l
(POS) [rpm] O O from the POS signal (1° signal) of the
crankshaft position sensor (PCS). A
CKPS-RPM Indicates the engine speed computed e The accuracy of detection becomes pocr
(REF} [rpm] from the REF signal (120° signal) of the if engine speed drops below the idle
crankshaft position sensor (REF). rpm. EM
O e if the signal is interrupted while the
engine is running, an abnormal value
may be indicated. LC
POS COUNT Indicates the number of signal plate (fly-
O O wheel) cogs {tooth) during engine 1 revo-
lution.
MAS AIR/FL SE [V] The signal vellage of the mass air flow * When the engine is stopped, a certain
O O sensor is displayed. value is indicated. Pl
COOLAN TEMP/S The engine coolant temperature (deter- | ® When the engine coolant temperature
[°C] or [°F] mined by the signal voltage of the engine sensor is open or shoert-circuited, ECM CL
O O coolant temperature sensor) is displayed. enters fail-safe mode. The engine cool-
ant temperature determined by the ECM
is displayed. M
FR O2 SEN-B2 [V] O O The signal voltage of the front heated
oxygen sensor is displayed.
FR 02 SEN-B1 [V] O AT
RR 02 SENSOR [V] The signal voltage of the rear heated EA
O O oxygen sensor is displayed.
FR O2 MNTR-B2 Display of front heated oxygen sensor e After turning ON the ignition switch,
[RICH/LEAN] signal during air-fuel ratio feedbaek con- “RICH” is displayed until air-fuel mixture W
O O trol: ratio feedback control begins.
RICH ... means the mixture became e When the air-fuel ratio feedback is
“rich”, and control is being affected clamped, the value just before the BR
FR O2 MNTR-B1 toward a leaner mixture. clamping is displayed continuously.
[RICH/LEAN] LEAN ... means the mixture became
O O “lean”, and control is being affected Sl
toward a rich mixture.
RR O2 MNTR Display of rear heated oxygen sensor e When the engine is stopped, a certain B
[RICH/LEAN] signal: value is indicated.
RICH ... means the amount of oxygen
O after three way catalyst is relatively BT
small.
LEAN ... means the amount of oxygen
after three way catalyst is relatively HA
large.
VHCI. SPEED SE The vehicle speed computed from the
[krm/h] or [mph] O O vehicle speed sensor signal is displayed. EL
NOTE:
Any menitored item that does not match the vehicle being diagnosed is deleted from the display automaticalty. 1B

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
[Unit]

input
signals

Main
signals

Description

Remarks

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 sensor signal volt-
age is displayed.

EGR TEMP SEN [V]

The signal voltage 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

Indicates [ON/OFF] condition from the

e After starting the engine, [OFF] is dis-

OGN GHON O] OlION G ION L@,

[ON/OFF] O starter signal. played regardless of the starter signal.
CLSD THL/P SW Indicates [ON/OFF] condition from the
[ON/QFF] O throttle position sensor signal.
AIR COND SIG Indicates [ON/OFF] condition of the air
[ON/OFF) O conditioner switch as determined by the
air conditioner signal.
P/N POSI SW Indicates [ON/OFF] condition from the
[ON/QOFF] O park/neutral position switch signal.
PW/ST SIGNAL [ON/OFF] condition of the power steering
[ON/OFF] oil pressure switch determined by the
O power steering oil pressure signal is indi-
cated. .
LOAD SIGNAL Indicates [ON/OFF] condition from the
{ON/GFF] electrical load signal and/or lighting
switch.
O O 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 Indicates [ON/QOFF] condition from igni-
[ON/OFF] tion switch.

INJ PULSE-B2 [msec]

INJ PULSE-B1 [msec]

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

e 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/HV [step]

OO |0

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

NOTE:

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

CONSULT (Contd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

PURG VOL C/V [step]

Indicates the EVAP canister purge vol-
ume control valve computed by the
engine control module according to the
input signals.

The cpening becomes larger as the
value increases.

ENGINE MOUNT
[IDLE/TRVL]

The control condition of the front engine
mounting {computed by the engine con-
trol module according to the input sig-
nals} is indicated.

¢ |DLE ... Idie condition
e TRVL ... Driving condition

A/F ALPHA-B2 [%%]

AJF ALPHA-B1 [%]

The mean value of the air-iuel ratio feed-
hack correction factor per ¢ycle is indi-
cated.

® When the engineg is stopped, a certain
vaiue is indicated.

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

EVAP SYS PRES [V]

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

AIR COND RLY
[ON/OFF]

The air conditioner refay control condition
{determined by ECM according to the
input signal} is indicated.

FUEL PUMP RLY
[ON/OFF]

Indicates the fuel pump relay contrel
condition determined by ECM according
to the input signals.

COOLING FAN The contral condition of the cooling fan
[HI/LOW/OFF] (determined by ECM according to the

input signal) is indicated.

Hl ... High speed operaticn

LOW ... Low speed operation

OFF ... Stop
EGRC S0L/V The control condition of the EGRC-sole-
[ON/OFF] noid valve (determined by ECM accord-

' ing to the input signal) is indicated.

ON ... EGR is operational

OFF ... EGR operation is cut-off
VENT CONT/NV The control condition of the EVAP canis-
[ON/OFF] ter vent control valve (determined by

ECM according to the input signal) is
indicated.

ON ... Closed

OFF ... Open

FR 02 SEN HTR-B1
[ON/OFF]

FR O2 SEN HTR-B2
[ON/CFF]

RR 02 SEN HEATER
[ON/OFF]

Indicates {ON/OFF] condition of heated
oxygen sensor's heater determined by
ECM according to the input signals.

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 item
[Unit]

ECM
input
sighals

Main
signals

Description

Remarks

VC/V BYPASS/V
[ON/OFF]

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

ON ... Open

OFF ... Closed

PURG CONT 8/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 operation is cut-
off

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%]

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

MASS AIRFLOW
lg'm/s]

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

MAP/BARO SW/V
[MAP/BARQO]

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

MAP ... Intake manifcld absolute pres-
sure

BARO ... Barometric pressure

ABSOL PRES/SE [V]

The signal veltage of the absolute pres-
sure sensor is displayed.

VOLTAGE Vcltage measured by the voltage probe.
vl
PULSE Pulse width, frequency or duty cycle e Only “#” is displayed if item is unable to

[msec] or [Hz] or [%0]

measured by the pulse probe.

be measured.

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

NQOTE:
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)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

e Engine: Return to the original
trouble condition

e Change the amount of fuel injec-
tion using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

e Hamess and connector
e Fuel injectors
e Front heated oxygen sensor

¢ Engine: After warming up, idle
IACV-AACN the engins. Engine speed changes according to | ® Harness and connector
OPENING & Change the IACV-AAC valve the opening step. o JAGV-AAC valve
opening step using CONSULT.
¢ Engine: Return to the original & Hammess and connector
ENG COOQLANT trouble condition If trouble symptom disappears, see |® Engine coolant temperature sen-
TEMP & Change the engine coolant tem- | CHECK ITEM. sor

perature using CONSULT.

e Fuel injectors

IGNITION TIMING

& Engine: Return to the original
trouble condition

e Timing light: Set

® Retard the ignition timing using
CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

e Camshaft position sensor
(PHASE)

# Crankshaft position sensor (REF)

Crankshaft position sensor

(POS)

® Engine: After warming up, idle # Hamess and connector
the engine. & Compression
POWER BAL- & A/C switch “OFF” Engine runs rough or dies & injectors
ANCE & Shift lever “N” ' # Power transistor
& Cut off each injector signal one e Spark plugs
at a time using CONSULT. * [gnition coils
¢ Ignition switch: ON e Harness and cennecior
COOLING FAN e Turn the cooling fan “ON” and Cooling fan moves and stops. « Cooling far motor
“QFF" using CONSULT.
& [gnifion swiich: ON (Engine
stopped)
FUEL PUMP T Fuel pump relay makes the operat- | ® Harness and connector
RELAY ® Turn the fuel pump relay "ON ing sound. « Fuel pump relay
and “OFF"” using CONSULT and
listen for operating sound.
& [gnition switch: ON
EGRC SOLE- e Turn sclencid valve “ON” and Solencid valve makes an operating | ® Harness and connector
NOID VALVE “OFF” with the CONSULT and sound. e Solenoid valve

listen for operating sound.

SELF-LEARNING
CONT

& |n this test, the coefficient of self-learning control mixture raiio returns to

“CLEAR” on the screen.

the original coeflicient by touching

ENGINE MOUNT-

& Engine: After warming up, run
engine at idle speed.

& (Gear position: “D” range (Vehicle
stopped)

Body vibration changes according
to the front engine mounting condi-

¢ Harness and cennector

ING Front i ti
& Turn front engine mounting tion. ¢ Frontengine mounting
“IDLE” and “TRAVEL" with the
CONSULT.
e Engine: After warming up, run
PURG VOL. L] (e)r:lgg:eea:hje‘fg\?ﬁ\rgr:énister urge Engine speed changes according to : :3:‘;9;3&;2?;01?9?3;'[] me
CONTN 9 PUI® | the apening step. purg

volume control valve opening
step using CONSULT.

control valve
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

~ CONSULT (Cont'd)

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e [gnition switch: ON
{Engine stopped)
VENT & Tum the EVAP canister vent con- | EVAP canister vent control valve Harness and connector
CONTROLYV trol valve “ON™ and “OFF” using | marks an operating sound. EVAP canister vent control valve

CONSULT and listen for operat-
ing sound.

VC/V BYPASS/V

e lgnition switch: ON
(Engine stepped)

e Turn the vacuum cut valve
bypass valve “ON” and “OFF”
using CONSULT and listen for
operating sound.

Vacuum cut valve hypass valve
marks an cperating sound.

Harness and connector

e Vacuum cut valve bypass valve

PURG CONT S/V

® Start engine.

e Turn the EVAP canister purge
control solenoid valve “ON™ and
“OFF” using CONSULT and lis-
fen for operating sound.

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

Check vacuum signal for EVAP
canister purge control valve.

VC ON ... Vacuum exists.

VC OFF ... Vacuum does not exist.

® Harness and connector

EVAP canister purge control
solenoid valve
Vactum hose

MAP/BAROC SW/V

e |gnition switch: ON
{Engine stopped)

& Turn the MAP/BARO switch sole-
noid valve between “MAP” and
“BARO" using CONSULT and
listen for operating sound.

MAP/BARQO switch solenoid valve
makes an cperating sound.

& Harness and connector
e MAP/BARO switch sclenoid

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 REFERENGE PAGE
PURGE FLOW P1447 EC-386
VG CUTAV BP/V P14¢H EC-404
EVAPORATIVE PURG CN/V & S/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 02 SEN-B1 PG131 EC-157
FR 02 SEN-BT P0132 EC-163
FR O2 SEN-Bt P0133 EG-169
FRO? SENSOR |1 92 SEN-B1 PO130 Refer to corresponding trouble diagnosis EC-150
FR 02 SEN-B2 P0O151 for DTC. EC-157
FR 02 SEN-B2 P0152 EGC-163
FR 02 SEN-B2 P0153 EC-169
FR 02 SEN-B2 P0150 EC-150
RR 02 SENSOR P0137 EC-189
AR 02 SENSOR RR O2 SENSOR P0138 EG-196
RR 02 SENSOR P0139 EC-203
EGR SYSTEM P0400 EC-254
EGR SYSTEM EGRC-BPT/VLY PD402 EC-263
EGR SYSTEM P1402 EG-357
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® [gnition switch: ON
SELF-DIAG (Engine stopped) i
— Objective syste
RESULTS # Displays the results of on board jeciive system
diagnostic system.
¢ I(%r:]'tlgls":'mh: ;Z))N ¢ Harness and connector
grie © OF-)F-)G P Throllle valve: OFF e Throttle position sensor {Closed
® Throttle position sensor gircuit is opened ihrottle position)
CLOSED THROTTLE | ‘'osted when throttle is opened e Thiottle position sensor (Closed
and closed fully. (“IDLE " .
POsI ) ‘ throttle position) adjustment
POSITION" is the test item name e Throttle linkage
for the vehicles in which idle is Thrattle valve: ON . 9
lected by throttle position closed ) ¢ Verify operation in DATA
o MONITOR mode.
sensor.)
. e Harness and connector
] iti itch: # Throttle position sens
l(?ETI;ne SsvtvtI)tChedc)) " Range (Throttle . Th:gttlg pos;t:on sensz:
THROTTLE POSI 9 PP | valve fully opened | More than rotiie p
* Throttle position sensor circuit is adjustment
SEN CKT ) — Throttie valve 3.0V i
tested when throttle is opaned fully closed) # Throttle linkage
and closed fully. y ® Verify operation in DATA
MONITOR mode.
. I(i;Enitign svtviich:;)N Qut of N/P oFF : I:arr:esls anfil conngtclﬁr -
PARK/NEUT POSI { n.g!ne stopped) N - positians e}l ral position switch or Inhibitor
SW CKT # Inhibitor/Neutrai position switch switch
circuit is tested when shift lever is / N oN e Linkage or Inhibitor switch
manipulated. In N/F positions adjustment
* Igmtlpn switch: ON ® Harness and conneclor
(Engine stapped)  Fuel pum
FUEL PUMP ® Fuel pump circult is tested by There is pressure pulsation on » Fuel pump rela
CIRCUIT checking the pulsation in fuel the fuel feed hose. p P y
. e Fuel filter clogging
prassure when fual tube is
. e Fuel level
pinched.
® |gnition switch: ON
EGRC SOLV {Enging stopp_ed) o The sqlenmd valve makes an e Harmess and conneclor
. & EGRC-solenoid valve circuit is operating sound every 3 .
CiRCUIT , ) ® EGRC-solenoid valve
tested by checking solenoid valve |seconds.
operating noise.
* Ignition swiich: ON e Harness and connector
COCLING FAN (Engine stopped) The cooling fan rotates and e Cooling far motor
CIRCUIT ® Cooling fan circuit is tested when | stops every 3 seconds. g

cooling fan is rotated.

& Cooling fan relay

START SIGNAL
CIRCUIT

Ignition switch: ON — START
Start signal circuit is tested when
engine is started by operating the
starter. Battery voltage and water
temperature before cranking, and
average battery voltage, mass air
flow sensor ouiput veltage and
cranking speed during cranking
are displayed.

Start signal: OFF — ON

® Harness and connector
® Ignition switch

*: 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

CONDITION

JUDGEMENT

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 paosition.

Locked position ON

Neutral position OFF

# Harness and connector
& Power steering oil pressure switch
# Power steering oil pump

VEHICLE SPEED

® Vehicle speed sensor circuit is
tested when vehicle is running at

Vehicle speed sensor input
signal is greater than 4 km/h

# Harness and connector
& Vehicle speed sensor

SEN CKT a‘speed of 10 km/h (6 MPH) or 2 MPH) « Electric speedometer
higher.
o e Camenat o s
) iming light indi PHASE
IGN TIMING ADJ ing ignition timing with a timing The fiming light indicates the ( SE)

light and checking whether it
agrees with specifications.

same value on the screen.

e Crankshaft position sensor (REF)
¢ Crankshaft position sensor (POS)

MIXTURE RATIO
TEST

e Air-fuel ratio feedback circuit
{injection system, ignition system,
vacuum system, efc.} is tesled by
examining the front heated oxy-
gen sensor output at 2,000 rpm
under non-loaded state.

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

* [INJECTION SYS {(Injector, fuel
pressure regulator, harness or
connector)

& |[GNITION SYS (Spark plug,
power transistor, ignition ccil, har-
ness or connector)

e VACUUM 8YS (Intake air leaks})

¢ Front heated oxygen sensor gir-
cuit

& Front heated axygen sensor
operation

¢ Fuel pressure high or low

* Mass air flow sensor

POWER BALANCE

After warming up, idle the engine.
Injector operation of each cylinder
is stopped one after another, and
resultant change in engine rota-
tion is examined to svaluate com-
bustion of each cyiinder. {This is
only displayed for models where a
sequential multiport fuel injection
system is used.)

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

& Injector circuit (Injector, hamess or
connectar)

e Ignition circuit (Spark plug, power
transistor, ignition ¢oil, harness or
connector)

o Compression

« Valve timing

IACV-AAC/V
SYSTEM

After warming up, idle the engine.
IACV-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

o |ACV-AAC valve

e Air passage restriction between
air inlet and |ACV-AAC valve

e |AS (ldle adjusting screw) adjust-
ment

EC-74



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
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 malfunction will be identified on the CONSULT screen in real time.

In other words, DTC/1st trip DTC and malfunction item will be displayed at the moment the maliunc-
tion is detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA MONI-
TOR cannot continue any longer after the malfunction detection.

2. “MANU TRIG” {Manual trigger):

e DTC/1st trip DTC and malfunction item will not be displayed automatically on CONSULT screen even
though a malfunction is detected by ECM.

DATA MONITOR can be perfarmed continuously even though a malfunction is detected.
Use these triggers as follows:
1. “AUTO TRIG”

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

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

When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, compo-
nents and harness in the “DTC CONFIRMATION PRCCEDURE”, 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 condition.

|l seLecy moniror mem | [ seT recomoinacono | | I seT mecoromng cono |

ECM INPUT SIGNALS auto TR | B I RGE |  vanu TRiG
MAIN_SIGNALS IEEERI one Tive HI SPEED LONG TIME

|

SELECTION FROM MENU | ]
| |
I I
| I

T | B ) R | -

I
I
I
SETTING |} START [

“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 it detected. automatically even if

detacted.
SEF529Q
EC-75
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Toot (GST): Sample

SEF139P|

/ e
Data link

connector for GST

SEF302Q)

VTX GENERIC OBD ||
PROGRAM CARD

Press [ENTER]

Sample screen” SEF3985

OBD |l FUNCTIONS

FO: DATA LIST

F1: FREEZE DATA

F2; DTCs

F3: SNAPSHOT

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

Sample screen* SEF416S)

‘Generic Scan Tool (GST)

DESCRIPTION

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

ISC9141 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.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont'd)

FUNCTION

Diagnostic test mode Function
MODE 1 READINESS TESTS Th|s mode gains acc_egs tq current emission-related data values, ]ncludlng'; analog
inputs and cutputs, digital inputs and outputs, and system status information. @l
This mode gains access to emission-related data value which were stored by ECM
MODE 2 FREEZE DATA ) .
( ) during the freeze frame. [For details, refer to “Freeze Frame Data"” (EC-66).]
This mode gains access to emission-related power train trouble codes which were A, -
MODE 3 DTCs
: stored by ECM.
This mede can clear all emission-related diagnostic information. This includes: EM
& Clear number of diagnostic trouble codes (MODE 1) i
e Clear diagnostic trouble codes (MODE 3)
MODE 4 CLEAR DIAG INFO + Clear trouble code for freeze frame data (MODE 1) Le
e Clear freeze frame data (MODE 2) -
¢ Reset status of system monitoring test (MODE 1)
& Clear on board monitoring test results {MQODE 6 and 7)
MODE & (ON BOARD TESTS) This mode accesses the results of on poard d|agno§t1c monitoring tests of specitic
: components/systems that are not continuously monitored. ]
This mode enables the off board test drive to obtain test results for emission-related FE
MOQDE 7 {ON BOARD TESTS) powsrtrain components/systems that are continuously monitored during normal driv-
ing conditions. Gl
This mode can close EVAP system in ignition switch “ON” position (Engine stopped).
When this mode is performed, following paris can be opened or closed.
& EVAP canister vent control open MT
® Vacuum cut valve bypass valve closed
In the following canditions, this mode cannot function.
MCDE 8 — & Low ambient temperature AT
& Low battery voltage
# Engine running
e Ignition switch “OFF” FA
e Low fuel temperature
¢ Too much pressure is applied to EVAP system
R
3R
ST
RS
BI
[FI&,
1,
DX

EC-77 247



248

TROUBLE DIAGNOSIS — General Description

Sensors

R e
e G

Actuators

MEFQ36D)]

SEF234G

WHAT
WHEN

KEY POINTS

..... Vehicle & enging model

..... Date, Frequencies

..... Road conditions

..... Operating conditions,
Weather conditions,
Symptoms

SEF907L

Introduction

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

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

A visual check only may not find the cause of the problems. A road
test with CONSULT (or GST) or a circuit tester connected should

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

Before undertaking actual checks, take just a few minutes 1o talk
witht 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 frouble-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 compiaint.

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

order to organize all the information for troubleshooting.

Some conditions may cause the malfunction indicator famp to

come on steady or blink and DTC to be detected.

Examples:

& 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) diagnosis].

EC-78



TROUBLE DIAGNOSIS — General Description
Diagnostic Worksheet (Cont'd)

WORKSHEET SAMPLE

Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
incident Date Manui. Date In Service Date @
1 Impossible to start 1 No combustion = [ Partial combustion
- 3 Partial combustion aflected by throttle position
St
[ Startability [1 Partial combustion NOT affected by throttle position M
J Possible but hard to start O Others [ 1
. O No fast idle 1 Unstable O High idle [ Low idle v
Idlin o
= 9 1 Cthers [ 1 it
Symptoms
] Stumble 3 Surge O Knock O Lack of power
{1 Driveability O Intake backfire C1 Exhaust backfire
[ Others [ 1
O At the time of start O While idling
{1 Engine stall O While accelerating [1 While decelerating
O Just after stopping O While loading

Incident cocurrence O Just after delivery O Recentty e
O In the morning [ At night 0O In the daytime
Frequency {J All the time 0O Under certain conditions O Sometimes cl
Gl
Weather conditions 0 Not affected B
Weather [ Fine Z Raining O Snowing 1 Others [ ] B
Temperature [ Hot 1 Warm O Cool O Cold 0 Humid °F Lig
O Cold O During warm-up [ After warm-up
Engine conditions Engine speed | . i . I , | | |
0 2,000 4,000 6,000 8,000 rpm )
()
Road conditions [ In town 1 In suburbs O Highway [ Off road (up/down)
O Not affected B4
[ At starting 0 While idling 1 At racing i
[0 While accelerating [ While cruising
Driving conditions ] While decelerating {1 While turning {RH/LH} ER
Vehiclespeed L 1+ 4 v 1 o b 4 1
10 20 30 40 50 60 MPH _
g
Malfunction indicator lamp O Turned on O Not turned on
RS
ER
[FI
1o
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TROUBLE DIAGNOSIS — General Description

Work Flow

CHECK IN

b4

CHECK INCGIDENT CORDITIONS e e s GTEP §
Listen 1o customer complaints. (Get sympioms.}

.1 o
CHECK DTC AND FREEZE FRAME DATA STEP
Chack and PRINT QUT (write down) (st trip) Diagnoesic Trouble Code (OTC) and
Freeze Frame Dala (Pre-check), Then clear. Attach in repalr order sheel If DTC 38
not available even if ML lights up, check ECM iad-safe. (See EC-86,

Symptoms collected Mo symptoms, except MiL
lights up or Malfunchion
Code exists al STEP 4,

h 4

Verify the sympltom by driving in the COndition the CUS- | s oot A STEPR il
tomer describad. -
Nermai Code - [Mailunction Cede
fat STER 1) (&t STEP
»r . . . . .. . ¥ -
INCIDENT CONFIRMATION | | [ STEP IV
Verify the OTC by performing the “DTC CONFIRMATION PROCEDURE™.
¥
» Chaose the appropriate sction. L STERY
Malfunotion Code (at STEP I or 1V} Nofmal Code (8t both STEP I and V)
v
BASIC INSPECTION
SYMPTOM BASIS (at STEP | or Y
.............................................................. 8
¥ J—
Parform inspections
according to Symplom
Matrix Chan.
A b
STEP Vi
TROUBLE DIAGNOSIS FOR DTC PXXXX. "4
L
REPAIR/REPLACE
NG h:d
FINAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTION and ... e e s STER Vi

DTC CONFIRMATION PROCEDURE {or OVEBALL FUNCTION CHECK).
Then, erase the unnecessary {already fixed) DTCs in ECM and TOM (Transmission
Control Moduie).

OK
¥

CHECK QUT
i completion of SRY is needed, drive the vehicie
under the specific pattarn. Refer to EC-45.

*1: If the incident cannot be duplicated, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-104.

*2: If the on board diaghostic sysiem cannot be performed, check main power supply and ground circuit {See TROUBLE
DIAGNOSIS FOR POWER SUPPLY, EC-105).

Y3l time data of "SELF-DIAG RESULTS” is other than “07 or "1, refer to “TROUBLE DIAGNOSIS FOR
INTERMITTENT", EC-104.

*4. I the malfunction part cannot be found, refer 1o *“TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-104.
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TROUBLE DIAGNOSIS — General Description

Description for Work Flow

STEP

DESCRIPTION

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.

STEP I

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

Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the customer.
{The “Symptom Matrix Chant” will be useful. See page EC-87.)

STEP il

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

The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CONSULT
to the vehicle in DATA MONITOR {AUTOQ TRIG) mode and check real time diagnosis resuits.

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.

STEP IV

Try to detect the Diagnostic Trouble Code (DTC) by driving in {(or perferming) the “DTC CONFIRMATION
PROCEDURE". Check and read the (1st trip) DTC and (1st trip} freeze frame data by using CONSULT or Generic
Scan Tool.

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

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

in case the “DTC CONFIRMATION PROCEDURE” is not available, perform the “OVERALL FUNCTION CHECK”
instead. The (1st trip) DTC cannet be displayed by this check, however, this simplified “check” is an effective alter-
native.

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

STEP V

Take the appropriate action based on the results of STEP | through IV.

If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX.

If the normal code is indicated, proceed to the BASIC INSPECTION. (Refer 1 EC-82.) Then perform inspections
according to the Symptom Matrix Chart. {Refer to EC-87.)

STEP Vi

Identify where to begin diagnosis based on the relationship siudy between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using {tracing) "Harness Layouts”.

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

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-30.

The “DIAGNOSTIC PROCEDURE" in EC section contains a description based on open circuit inspection. A short
circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gl
section ("HOW TC PERFORM EFFICIENT DIAGNQSIS FOR AN ELECTRICAL INCIDENT”, “Gircuit Inspection”}.
Repair or replace the malfunction parts.

STEP VII

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

Perform the “DTC CONFIRMATION PROCEDURE™ and confirm the normal code (Dlagnosuc frouble code No.
PCO0Q ¢r 0505) is detected. If the incident is still detected in the final check, perform STEP VI by using a different
methed from the previous one.

Befare 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.)

EC-81
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- TROUBLE DIAGNOSIS — General Description

Basic Inspection
=N\ Precaution:
P Perform Basic Inspection without electrical or mechanical
! //’i\ loads applied;

o Headlamp switch is OFF,
Air conditioner switch is OFF,
Rear window defogger swiich is OFF,

— Steering wheel is In the straight-ahead position, etc.
, =
S .

seri4zl | BEFORE STARTING

1. Check service records for recent

E] - . : repairs of related problems, or the cur-

’ rent need for scheduled maintenance.

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

® Harness connectors for proper connec-
tions

® Vacuum hoses for splits, kinks, and
proper connections

& Wiring for proper connections, pinches,
or cuts

seFat7k| [E]

L 4

) CONNECT CONSULT TO THE VEHICLE
< Throttle position C " 1 i
7> sensor hamess _onnect CONSULT” to the data link con-
\ _ nector for CONSULT and select

i 840 <= connector /
b ,_{_(.,l\- &S U & "ENGINE” from the menu. (Refer to page
_ A PR EC-63.)
\p“v "\ o Sy
' P 2R
N

‘.\ © (’ﬁ _
Air duct \y Warm up engine to normal operating tem-
\ perature.

Ny W
SESON S SEF298P,

r

Y

CHECK IGNITION TIMING. NG | check camshaft position
1. Warm up engine to normal operating | 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. {PCS) (EC-243).

4, Check ignition timing at idle using tim-
ing light. (Refer to EC-32.)
ignition timing*2:
15°t2° BTDC

OK
SEF25%

{BTDC®)

“1 DTC P1705 {DTC 12086) is
stored in ECM and TCM
(Transmission Control
Module) in this step. Be
sure to erase DTC after
compieting the proce-
dure.

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

v able.

(Go to (& on next page.)

o5 EC-82



TROUBLE DIAGNOSIS — General Description

B IGN TIMING ADJ B [:l

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOCING SO. ARJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

| START ]

SEF555N

Basic Inspection (Cont’d)
®

® v

CHECK BASE IDLE SPEED.
1. Select “IGN TIMING ADJ" in
“WORK SUPPORT” mode.
2. When touching "START”, does
- engine speed fall to
M/T: 575450 rpm
AIT: 650150 rpm
{in “N” position)?
OR

NG

[

ENGINE

AT

SELECT SYSTEM j
|
|
|
|
I
|

L
I
I
I
I
L

SAT974H

Does engine run at
M/T: 575150 rpm
AT: 650450 rpm
{in “N” position)?

B

OK

Adjust base idle speed by
turning idle speed adjust-
ing screw.

7 MONITOR ¥ NOFAIL EI

THRTL POS SEN 1.2v
ENGINE SPEED 800rpm
CLOSED THL/SW ON

| RECORD |

SEF7277

CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION (A/T models
only).
1. Select “A/T", then "DATA
MONITOR” mode with CON-
SULT.

2. Select "ENGINE SPEED” and
“CLOSED THL/SW” from the
menu.

3. Read “CLOSED THL/SW" sig-
nal under the following condi-
tion:

e Raise engine speed to 2,000
rpm.
e Gradually lower engine
speed.
“CLOSED THL/SW” signal should
turn “ON” at 8002150 rpm with
transaxle in “N* position.
OR

NG

R CISCONNECT ape
i Throttle position

18. switch connector

615

[Q]

SEF436Q)

1. Disconnect throttle position sen-
sor harness connector and
throttle position switch hamess
connector.

2. Check continuity between
closed throttle position swiich
terminals @ and & under the
following condition.
® Raise engine speed to 2,000 rpm,

e Gradually lower engine spead.
Engine speed at the point throtHe posi-
tion switch switches from OFF (No con-
tinuity)

— ON {continuity exists): 800£150 rpm

®

+ OK

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

¥

(Go to next page.)

EC-83

.| Adjust continuity signal by

rotating throttle position
sensor body. Then, go to

©.
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TROUBLE DIAGNOSIS — General Description

Basic Inspection (Cont’'d)

: ©
N THRTL POS SEN ADJE [ il
%%k %k ADJ MONITOR sk # % CHECK THROTTLE POSITION SENSOR NG-; Adjust output voltage 10
IDLE POSITION. THRTL POS SEN, 0.5\/t by rotating bth&ottle-
. =y 1. Perform © position sensor body.
THRTL POS SEN 0.52v E ADJ.” in “WORK SUPPORT" Then, go to ©.
mzzzzz=z=z MONITOR ==z=z=zz==: mode.
. ; 2. Check that output voltage of
grggTRwP(HEF} Orpm throttle position sensor is ®
HL/P SW ON dpprox. 0,35 to 0.65V (Threttle
valve fully closes.) and “CLSD ¢
THL/P SW" stays “ON". -
oR RESETIDLE POSITION
SEF441R .I',. Measure output voltage of throttle MEMORY, _
position sensor using voltmeter, 1. Warm up engine o nor-
f and check that it is approx. 0.35 to mal operating tempera-
iy commEcT 0.65V. (Throtile valve fully closed.) ture and stop.
= . E Select “CLSD
| rottle position sensor oK THL/P SW” in
£ harness ccnnector . db “DATA MONITOR™
23 mode {Manual trig-
«'. : gor) with CONSULT
‘/’ ) before stopping
Pt~ engine.
{l ‘ 2. Reconnect throttle posi-
' . ticn sensor hgrntess g
connector and close
'ﬂ ' Alr duct _Il throttle position switch
r' e e : q_arness connecton;:1
= 3. Turn ignition switel
N / / SEF726T aON D
+ 4. Turn ignition switch
"OFF” and wait at {east
5 seconds.
5. Repeat steps 3.
E and 4. until
“CLSD THL/P
SW” in “DATA
MONITOR”
mode with CON-
SULT changes
to “ON™.

Repeat steps 3.
and 4, 20 times.

A 4

NG

CHECK TARGET IDLE SPEED
E Read the engine idle speed in
' “DATA MONITOR” mode with

Y

Adjust idle speed. Refer to
EC-34.

CONSULT.
MI/T: 62550 rpm
AIT: 700250 rpm
{in “N” position)
OR

Check idle speed.
M/T: 825350 rpm
A/T: 700+50 rpm

{in “N” position)

$ OK

ERASE DTC MEMORY.

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

Erase the stored memary in ECM and
TCM (Transmission Control Module).
Refer to EC-52 and AT section (“Seli-
diagnosis”, “TROUBLE DIAGNOSES”).

¢OK
INSPECTION END

EC-84
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Inspection
Priority Chart
If some DTCs are displayed at the same time, perform inspections one by one based on the following prior-
ity chart,

— _ . @l
Priority Detected items (DTC)
1 & ECM (P0805, 0301) e Camshaft position sensor ® Engine coolant temperature sensor
(PHASE) circuit (P0340, 0101) (PO115, 0103) (PO125, 0908) VA,
® Mass air flow sensor & Vehicle speed sensor e Igniticn signal (P1320, 0201)
(PO100, 0102} {P0500, 0104) EM
e Throttle positfon sensor ¢ Intake ait temperatura sensor ® Park/Neutral position switch )
(PO120, 0403} (P0110, 0401) (P1706, 1003}
¢ EGRC-solenoid valve e Knock sensor (P0325, 0304} L@
(P1400, 1005}
& AT diagnosis communication line e Crankshait posiﬁon sensor (REF)
(P1605, 0804) {P1335, 0407)
# Tank fuel temperature sensor o Crankshali position sensor (POS)
{P0180, 0402) {P0335, 0802) {P1336, 0905) FE
2 # EGR temperature sensor e Front heated oxygen sensar & Front heated oxygen sensor
(P1401, 0305) heater {P0135, 0901) {P0130, 0503) {PC150, 0303} clL
(PO155, 1001) (P0131, 0411) {PO151, 0415}
(P0132, 0410) {P0O152, 0414)
(P0133, 0409) (PO153, 0413) T
‘ (P0134, 0412) (P0154, 0509) ‘
¢ Absolute pressure sensor e EVAP control system pressure s Rear heated oxygen sensor
{P0105, 0803) sensor (P0450, 0704) (PO137, 0511} (P0138, 0510) AT
(P0139, 0707) {P0140, 0312)
» MAP/BARO switch solenoid valve e EVAP canister vent control valve o EVAP canister purge volume con- EA
(P1105, 1302) (P0448, 0903) (P1446, 0215) trol valve (P1444, 0214)
{P1448, 0309) (PD443, 1008)
& EVAP canister purge control valve/ e Closed throltle position switch ¢ EVAP control system purge flow
solenoid valve (P1493, 0312) (P0510, 0203) manitoring {P1447, 0111)
(P1492, 0807)
* Vacuum cut valve bypass valve e Rear heated oxygen sensor heater BR
(P1421, 0311) {(P1490, 0801) (P0141, 0302)
& A/T related sensors, solenoid _ S‘F
valves and switches (PO705 -
PO755, 1101 - 1201) (P1705,
1206) (P1760, 1203) RS
3 ¢ EGR function (P1402, 0514) ¢ Misfire (PO306 - PO300, 0603 - e Fuel injection system function
{P0400, 0302) 0701) (PO172, 0114), (PO171, 0115),
(PO175, 0209), (PO174, 0210) BT
& EGRC-BPT valve function e Closed loop control e Three way catalyst function
(PO402, 0306) {PD130, 0307) {PO150, 0308) (P0420, 0702) A
& |ACV-AAC valve o Improper shifting (P0731 - PO734, e Signal circuit from TCM (Transmis-
(PO505, 0205) 1103 - 1106) sion Control Module) to ECM ~
(POBOO, 0504) [BL
® EVAP control system (smalil leak)
(P0440, 0705) (P1440, 0213) DY
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

DTC No.

CONSULT
GST

PO100

Detected items Engine operating condilion in fail-safe mode

ECM*1

0102 Mass air flow sensor 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 caclant temperature decided

Gondition (CONSULT display)

Just as ignition switch is turned ON or

Stort 40°C {104°F)

Mare than 4 minutes after ignition ON

N 80°G (176°F)

40 - BO°C (104 - 176°F)

Excepl as shown above (Depends on the time)

PO120 0403 Throttle position sensor

circuit

Throtile position will be determined based on the amount of mass air flow
and the engine speed.
Therefore, acceleration will be paor.

Drving condition

When engine is idling Nermal

Poor acceleration

When accelerating

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. 1gni-
tion timing will be delayed (0° to 2°.

Unable to Unableto |[ECM ECM fail-safe activating condition

256

access
ECCS

access Diag-
nostic Test
Mode Il

The computing function of the ECM was judged to be malfunctioning.
When the fail-safe system activates, i.e. if the ECM detects 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
operation, |ACV-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.

Fusl injection Simultaneous muttiport fuel injection system

Ignition timing Ignition timing is fixed at the preset valve.

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

Fuel pump when engine stalls.

JACV-AAC valve Full open

Coaling fan refay “ON" (High speed condition} when engine

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

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

*1: In Diagnostic Test Mode |l (Self-diagncstic results)
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T
4 9
g 2 T
= . = i o @l
& o o 215> |o
= 5 o S El1dl¢s
= z | © =
= 219 1|% wigi{z|ald LA
SYSTEM < ol B 21 2la|3le
— Basic engine control system s 0] % 8 w g 9 ~ % % % Reference page
1] Z |l =& (3]|&E =l 5lo|lgl= -
= |2(8|g|2(3|8|8|Ei2|S)2 i
[i _ ) 2 L = T [ ,2 5 =] = 2
< | J|lw |6 -4 ol & < W s [e]
el [ I I I I & u
olE 132 |s|g|ale|lS|zl¥|¥}o
clolelg|u|2|2]512|8|5]|53]x
2 lwik =) = @@ | x LG
< < v | Q@ = N RS T 1) Wl m -
2iGig|E|5(a|2|2(8|E18|8]¢
|z |W|& % 2lo |2 SRR AR AR
T {W|{xT|w T | |8 wn|C|W|W]|a
Warranty symptom code AA{ AB | AC | AD | AE | AF [ AG | AH | AJ | AK | AL [ AM | HA
Fuel Fuel pump circuit 1 1 2 3 2 2 2 3 2 EC-450
Fuel pressure regulator system 3 3 4 4 4 4 4 4 4 4 EC-29 -
Injectar circuit 1 1 ? 3 2 2| 2 ? EC-443 EE
Evaporative emission system 3 3 4 4 4 4 4 4 4 4 EC-23
Air Positive crankcase ventilation system 3 3 4 4 4 4 4 4 4 4 1 EC-28
incorrect idle speed adjustment 3 3 1 1 1 1 1 EC-34 @ﬂ:,
IACV-AAC valve circuit 1 1 2 3 3 2 2 2 2 2 2 EC-303
IACV-FICD solenoid valve gircuit 2 2 3 3 3 3 3 3 3 3 EC-462
Ignition | Incorrect ignition timing adjustment 3 3 1 1 1 1 1 1 EC-34 W
Ignition circuit 1 1 2 2 2 2 2 2 EC-329
EGR EGRC-solencid valve circuit 2 2 3 3 3 EC-347
EGR syslem 211237313 |2]2]73 3 EC-254 AT
Main power supply and ground circuit 2 2 3 3 3 3 3 2 3 2 EC-105
Air conditioner circuit 2 2 3 3 3 3 3 3 3 3 2 HA section
e
1 - 6: The numbers refer to the probability of the cause, 1 being the most likely. i (continued on next page} HQ
R
BR
sr
RS
BT
2L
DX
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’'d)

SYMPTOM
T
z o
— T
T L
T rd w
: b v i
S 0 w cl&l=z|o0
P [0 ) <L = O a0y
o) @1 2|6 clz |22
— = Q Q u g = E x
<L = b4 | o 5 o
SYSTEM % T3 | Q1223 |
— ECCS system U'JJ) 9 5 8 w g e E 3 a B | Reference page
= ~ i - i 5] ol =
o e = = w o]
= glg|le|S)13|8le|zjz|CI=
(S R =T (= T I~ I == = S| 218
< J 1] o = &) —= < ) E T Q <L
S22l |2ty 2! @] w| w8
= g |5 m = =
ol@wi(8|Z2|s|gla|Zig|glz]z!s
zlwiz|c|olelz|al2 518318315
gl Z|eElg|x|Tle|l2|2le|w|w|d
o L] [} < O o = 5 e} [ o Q =
< | =Z | L] & 3|z olaglalz|x]|x|=
T |wjxT | w I |lc|2)n | CjU|w]|ad
Warranty symptom code AA | AB | AC|AD | AE| AF|AG | AH | AJ | AK | AL | AM | HA
ECCS | Crankshaft position sensor (REF} circuit 2 2 EC-336
Crankshaft position sensor (POS) circuit 2 2 EC-243, 341
Camshaft position sensor (PHASE) circuit | 3 EC-249
Mass air flow sensor circuit 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
Incarrect throttle position sensor adjust- 3 1 1 1 1 1 1 1 EC-82
ment
Vehicle speed sensor circuit 2 3 3 3 EC-298
Knock sensor circuit 2 ' 3 EC-240
ECM 2 2 3 3 3 3 3 3 3 3 3 EC-318, 86
Start signal circuit 2 EC-448
Park/Neutral posttion switch circuit 3 3 3 3 3 EC-425
Power stearing oit pressure switch circuit 2 3 3 EC-457
Front engine mounting control circuit 3 3 EC-454
Electrical load signal circuit 3 3 EC-485

1 - 6: The numbers refer to the probability of the cause, 1 being the most likely.

EC-88
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’'d)

SYSTEM

— Engine mechanical & other

SYMPTOM

IDLING VIBRATION

Warranty symptom code

i HARD/NC START/RESTART {(EXCP. HA)

& ENGINE STALL

5| HESITATION/SURGING/FLAT SPOT
&1 SPARK KNOCK/DETONATION

& LACK OF POWER/POOR ACCELERATION

| HIGH IDLE/LOW IDLE

& ROUGH IDLE/HUNTING

#| SLOW/NO RETURN TO IDLE

£ OVERHEATS/WATER TEMPERATURE HIGH
21 EXCESSIVE FUEL CONSUMPTION

=
T

Z | EXCESSIVE Ol CGNSUMPTION

% BATTERY DEAD (UNDER CHARGE)

Reference page

Fuel

Fuel tank

Fuel piping

o

w

o

Vapor lock

Valve deposit

Poor fuel (Heavy weight gasoline, Low
oclane)

Air

Air duct

Air cleaner

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

Throttle body, Throttle wire

Air leakage from intake manifold/
Collector/Gasket

FE section

FE section

Cranking

Battery

Alternator circuit

—_

Starter circuit

Flywheel/Crive plate

Inhibitor switch

EL section

EM section
AT section

Engine

Cylinder head

Cylinder head gasket

LS B - e ) o)

Cylinder block

Piston

Piston ring

Connecting rod

Bearing

Crankshait

Valve
mechanism

Timing chain

Camshaft

Intake vaive

Exhaust valve

EM secticn

Exhaust

Exhaust manifold/Tube/Muffler/Gasket

Three way catalyst

FE section

Lubrication

il pan/Oil strainer/Qil pump/Qil filter/Qil
gallery

Qil level (Low)/Filthy oil

Couling

Radiator/Hose/Radiator filler cap

Thennostat

Water pump

Waler gallery

Cooling fan

Coolant leve! {low)/Contaminated coolant

MA, EM, LC
section

LC section

EC section
MA seclion

1 - 6: The numbers rafer to the probability of the cause, 1 being the most likely.

EC-89
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

¢ Specificalion data are reference values.
e Specification data are output/inpul values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations.

i.e. Adjust ignition timing with a timing light before monitaring IGN TIMING, because the monitor may show the specification data
in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING manitors the data calculated by the
ECM according io the signals input from the crankshaft position sensor (POS) and other ignition timing related sensors,
¢ If the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow
sensar, first check to see if the fuel pump control circuit is normal.

MONITOR ITEM

CONDITION

SPECIFICATION

CKPS-RPM (POS)

CKPS-RPM (REF)

Tachometer; Connect

« Run engine and compare tachometer indication with the CONSULT value.

Almost the same speed as the GON-
SULT value.

POS COUNT ¢ Engire: Running 179 - 181
# Engire: After warming up Idle 10-17V
MAS AIR/FL SE L) Alr.condltl?ri\‘er"swnch: OFF”
o Shift lever: “N
® MNo-load 2,500 rpm 1.5-2.1V
COOLAN TEMP/S # Engine: After warming up More than 70°C (158°F)}
FR Q2 SEN-B2
0 - 0.3V ¢ Approx. 0.6 - 1.0V
FR 02 SEN-B1

FR O2 MNTR-B2

FR 02 MNTR-B1

Engine: After warming up

Maintaining engine speed at 2,000 rpm

LEAN & RICH
Changes more than 5 timas
during 10 seconds.

RR Q2 SENSOR

RR 02 MNTR

Engine: After warming up

Maintaining engine speed at 2,000 rpm

0 <> Approx. 1.0V

LEAN « RICH

VHCE SPEED SE

Turn drive wheels and compare speedemeter indication with the CONSULT

Aimaost the same speed as

value the CONSULT value
BATTERY VOLT ® |gnition switch: ON (Engine stopped) 11 - 14Y
® Engine: Alter warming up Throttle valve: fully closed 0.35 - 0.65V
THRTL POS SEN ® Ignition switch: ON
{Engine stopped) Throttle valve: fully opened Approx. 4.0V

EGR TEMP SEN

Engine: After warming up

Less than 4.5V

START SIGNAL

Ignition switch: ON — START — ON

OFF — ON — OFF

e Engine: After warming up Throitle valve: Idle position ON
CLSD THL/P SW ® |gnition switch: ON
(Engine stopped) Throttle valve: Slightly open OFF
e AR Air conditioner switch: “OFF” OFF
® Engine: After warming up, idle the
AR COND 3IG engine Air conditioner switch: “ON" on
(Compressor operales.)
Shift lever: “P" or "N” ON
P/N POSI SW & |gnition switch: ON
Except above OFF
i i . Steering wheel in neutral position OFF
PWIST SIGNAL . eE;gi?:: 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 OFF
IGNITION SW e [gnition switch: ON - QFF ON — OFF
I * Engine: After warming up Idle 2.4 .32 msec
INJ PULSE-B2 ® Air conditioner switch: “OFF” ) ' '
.................................. o Shift lever: “N”
INJ PULSE-B1 e Nodoad 2,000 mm 1.9 - 2.8 msec.



TROUBLE DIAGNOSIS — General Description

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

MONITOR ITEM CONDITION SPECIFICATION
& Engine: After warming up Idle 1.0 - 1.6 msec )
B/FUEL SCHDL ® Air conditioner swich: “OFF - G.
@ Shift lever: “N
e No-load 2,000 rpm 0.7 - 1.3 msec
idle 15° BTDC L2
IGN TIMING ditto
2,000 rpm More than 25° BTDC
Idie 2 -10 step =
IACV-AACHV ditto i
2,000 pm —
Idle “IDLE”
ENGINE MOUNT ¢ Engine: Running [L.@
2,000 rpm “TRVL”
Vehicle stopped 0 step
PURG VOL C/V ditto
Vehicle running —
A/F ALPHAB2
.................................. ¢ Engine: After warming up Maintaining engine speed at 2,000 rpm |54 - 155% FE_
A/F ALPHA-B1 =
EVAP 8YS PRES & Ignition switch: ON Approx. 3.4V
AIR COND RLY e Ajr conditioner switch: OFF — ON QFF — ON @ﬂ
& [gnition switch is turned to ON (Operates for 1 second) oN
FUEL PUMP RLY ® Engine running and cranking _
Except as shown above CFF M I
Engine coolant temperature is 94°C
GFF
{201°F) or less L@ﬂr
& After warming up engine, idle the Engine coolant temperature is between
COOLING FAN engine. P 203D and orec P16°F) LOW
& Ajr conditioner switch: “OFF” .
Engine coolant temperature is 105°C HIGH F@\
{221°F) or more
& Engine: Afier warming up Idla OFF Fﬁﬁ\
EGRC SOV . Alr.COI'IdltIOE"!el: swilch: “OFF M
« 5hift lever, "N ) . ;
¢ No-load Revving engine up to 3,000 rpm quickly | ON
VENT CONT/V ® [gnition switch: ON OFF BR
FR 02 SEN HTR-B1 | @ Engine speed: Idie N
FR023ENHTR-BZ e Engine speed: Ahove 3,600 rpom (A/T models) or 4,000 rpm (M/T models) OFF ST
® Engine speed: idle ON
RR ©2 HEATER
* Engine speed: Above 3,600 rpm OFF F&S
VIC/V BYPASS/V & Ignition switch: ON OFF
idte OFF :
PURG CONT 8/ & Engine: After warming up BT
2,000 pm ON
& Engine: After warming up Ldie 14.0 - 33.0%
f P . Vo " A
CALLD VALUE ® Air conditioner switch: “OFF HA
* Shift fever: “N” N
* No-load 2,500 em 12.0 - 25.0%
® Engine: After warming up Throtile valve: fuily closed 0.0% 2L
ABSOL TH-P/S e Ignition switch: ON
{Engine stopped) Throtile valve: fully opened Approx. 88%
] E!'lgine:d f’:.ﬂe’ warr!:ir:]g ":ISFF Idle 2.0- 6.0 gmis U@X
e Ajr conditionar switch: »
MASS AIRFLOW & Shift lever: “N”
¢ No-load 2,500 mpm 7.0 - 20.0 g-mis
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

CONDITION

MONITOR ITEM SPEGIFICATION
® For 5 seconds after & miriutes from starting engine BARO
MAP/BARD SWiV
® For b minutes after starting engine MAP
For 5 secon_ds 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

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

rise after "CLSD THL/P SW” is changed from “ON” to “OFF". EN
CLSD THL/P SW -00"09  ABSOL THeP/S -00"09 THRTL POS SEN -00"09
10:22 +02'69  10:22 % +0269 10:22 x0.1V +02"69
OFF ON . 0 25 &0 75 100 0 13 26 38 51 LC
Full > i i "o
Release ~ ] ¢ | Tt o

b1

Full !
Depress i
;

4
Pt —————

SEFQ58P

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

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

up engine sufficiently. AT
Each value is for reference, the exact value may vary.
853" EA
o
o0
T F
© -
2 ]
g ; . = “CKPS«RPM (POS) " should increase gradually
& g o S while depressing the acceierator pedal and -
E = . should decrease gradually after releasing BR‘
E . the pedal without any intermittent drop or nse.
o © -
S - - ST
o g
x 5o
o 3 ry
RS
855 BT
o
T2
® 7 .
IFIA
> 4
sa- - « “MAS AIR/FL SE” should increase when =
w = ; depressing the accelerator pedal and should S
T 4 T e decrease at the moment “THRTL POS SEN" is
T = closed (accelerator pedal is released). B
< i)
2y
=3° Y
SEFHO8P

EC-93 063
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TROUBLE DIAGNOSIS — General Description

-00"08
+04"67

THRTL POS SEN

-00"06
+04'67

-00"06 RR 02 SEN-B1

+04"67

FR C2 SEN-B1

09:25

-00"C6
+04"67

iN¢ PULSE-B1

09:25

x0.1V

09:25

X0.01V

128

09:25

*x0.01V
128

MSEC
10

256

192

256

192

&4

20

i5

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.

T s, 5 «RRA 02 SEN-B1” may increase immediately after
: depressing the accelerator pedel and may
decrease after releasing the pedal.

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

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

«“|NJ PULSE-B{" should increase when depressing
the accelerator pedal and shouid decrease
when the pedal is refeased.

SEF936Q

EC-94



TROUBLE DIAGNOSIS — General Description

View with center lower cover removed
\\

A
Glove box /

— ————ECM harness

connector
SEF268PA

ECM harness protector

MEF140D

= o
/Thm

SEF3671

ECM Terminals and Reference Value

PREPARATION
ECM is located behind the center console panel. For this

1.

2.

inspection, remove the center console under cover.

Remove ECM harness protector.

Perform all voltage measurements with the connectors con- W
nected. Extend tester probe as shown to perform tests easily. |

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

ECM HARNESS CONNECTOR TERMINAL LAYOUT

101|102[{103(104] |105(106|107}108
109{110] 11| 112] [113{114]115[116
17[11811191120) (1211221123124

{44[45]46{47] |64]65]86]

24| 2
O 26]27]28]29]30f [ 5175 [45]49[50[51]52|53[68[69]70|T1|
33134350 3637 [54]55]56] 57| 58[ 73] 74] 75 76]
o4 (212 ] Teoleoleiledlsa] 7787l

o

na

SEF533P

EC-95
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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
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
0-02vVk
(v} —
[Engine is runningj {Warm-up condition) z
Idle speed o
1 Y/R Ign?l?on s?gnal {No. 1) 100 ms
2 G/R Ignition signal (No. 2} R S
3 LR Ignition signal {No. 3) SEF399T
7 GY Ignition signal {No. 4} 0.1 - 0.2V
8 PU/MW Ignition signal {No. 5}
9 GY/R ignition signal (No. 6} (v}
|Engine is running.| ; '
Engine speed is 2,500 rpm. 0
100 ms oo :
- SEFB45T
[Engine is running. |
|!gnition switch “OFF"|
0-1v
For a few seconds after turning ignition switch
4 W/B ECCS relay (Seli-shutoff} “OFF"
[lgnition switch “OFF"
BATTERY VOLTAGE
A few seconds passed after turning ignition {11 - 14V)
switch “OFF"
52-54V*
|Engine is runnirm
5 W/G Tachometer
Idle speed
0 ms
SEF054V
i o |Igmtiors switch “ON"I
6 R AT diagnosis signal 05-3.0v
|Engine is running.|
[Engine is runningj
10 B ECCS ground Engine ground
Idie speed
[Ignition switch "ON"]
For 1 second after turning ignition switch “ON” 0-15v
11 B/P Fuel pump relay |Engine is running. |

|Ignition switch “ON”[

I_ 1 second after turning ignition switch “ON”

BATTERY VOLTAGE
(11 - 14V)

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

266
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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.
Both air conditioner switch and blower switch 0-1v
12 | B/R Air conditioner refay are "ON™.*
[Engine is running.| BATTERY VOLTAGE
Air conditioner switch is “OFF". (17 - 14V}
IEngine is running.] BATTERY VOLTAGE
: : N 11 - 14V
13 LG Cooling fan relay (High) Cooling fan is not operating. ( }
14 LG/R Codling fan relay (Low} Engine is running J
0-1V
Cooling fan is operating.
llgnilion switch “ON”|
'— Engine is not running. {For 5 seconds after
turning ignition switch “ON") .
A tely OV
|Engine is running.| {(Warm-up condition) pproximately
Idle speed (For 5 seconds after 5 minutes
MAP/BARO switch sole- from starting engine}
16 OR/Y .
noid valve fignition switch “ON"|
Engine is not running. (Mere than 5 seconds
after turning ignition switch “ON") BATTERY VOLTAGE
Engine is running.| {Warm-up condition} (11 - 14V)
I_ Idle speed {(For 5 minutes after starting
engine)
[lgnition switch “ON”] Approximately 0.1V
18 LG/B Malfunction indicator lamp |Engine is running.| BATTERY VOLTAGE
Idle speed (11 - 14V)
[Engine is running.|
19 B ECCS ground L Engine ground
Idle speed
|lgni1ion switch “ON"| Approximately OV
20 BR/W | Start signal BATTERY VOLTAGE
[Ignition switch "START"| (11 - 14V)
|Engine is running.[
l— Both air conditioner switch and blower switch | APproximately OV
21 G/B Air conditioner switch are “ON”. (Compressor operates.}

|Engine is running.{

Air conditioner switch is “OFF".

BATTERY VOLTAGE
(11 - 14V)

*: Any mode except “OFF”, ambient air temperature above 10°C (50°F)

EC-97
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont'd)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
MNO.
Ignition switch "ON”
G/W
T Meutral position switch Gear position is “Neutral position™ (M/T mod- Approximately OV
9o | Models) | (M/T models) elsh. 4
G/OR Inhibitor switch (AT mod- Gear position is “N™ or “P" (A/T models).
(AT | els) [ignition switch "ON'|
models) Approximately 5V
Except the above gear position
llgni!ion switch "ONj (Warm-up condition)
0.35 - 0.65V
Accelerator pedal fully released
23 W Throttle position sensor
{Ignition switch “ON”I
Approximately 4V
Accelerator pedal fully depressed
[Ignition switch "OFF"| ov
24 R Ignition 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- @gine is runningj ' 0- 0.4V
27 G ume control valve I_ dle speed '
Approximately 5.2V &
[Engine is running | ¥
6 o
Jack up frant wheels 41
In “ist” gear position 3 '
10 km/h (6 MPH) -—————
200 me
29 P/L Vehicle speed sensor SEF0S5V
My—
[Engine is running. | gl
4 it ;
Jack up front wheels 2 !
In “1st” gear position g PEuULHLULULLULRL
30 km/h (19 MPH) 200 ms; T
T sEFOS6V
{lgnition switch “ON"[ (Warm-up condition) BATTERY VOLTAGE
11 - 14V
o aviL Throttle position swilch Accelerator pedal released ( )
{Closed position) [Tgnition switch “ON"|
Approximately OV
Accelerator pedal depressed
[Engine is running. |
32 B ECCS ground Engine ground
Idle speed

*: 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)
NOQ,
|Engine is running.
For 2 seconds after engine speed changes U-04v
33 WL Front engine mounting from 2,000 rpm to idle Speed
34 W/R Front engine mounting
]Englne 1sT1u nnlng.| BATTERY VOLTAGE
Except the above (11-14V)
[Ignition switch "ON”‘ (Warm-up condition)
Approximately 0.4V
. Acceleraior pedal released
37 LW T_hrottle position sensor
signal |Ignition switch "ON”I
Approximately 3V
Acceleraior pedal fully depressed
|Engine is running.|
0-1.8vV
- 5 Power steering oil pres- Sieering whee! is being turned.
sure switch — -
|Engine is running. | BATTERY VOLTAGE
Steering wheel is not being turned. (11 -14V)
42 R Sensor's power supply |Ignitiun swilch “ON” Approximately 5V
Engine is running.l (Warm-up condition)
43 B Sensor's ground ov
Idle speed
Approximately 2.3V
{AC voltage)
(Vh—
44 W Crankshaft position sensor [Engine is running. | (Warm-up condition) 201
48 w (REF) Idle speed 0
T SEFaQOT
Approximately 4.2V
(AC voltage)
V) ——— -
46 | W Camshaft position sensor | [ENgine is running. | (Warm-up condition) 201

Idle speed

o

" GEFGAAT

J: Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)

EC-99
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE . DATA
MINAL COLOR ITEM CONDITICN (DC voltage)
NQ.
Approximately 2.5V
(V) — -
_ : _ 10
{Englne is runmng.J p
Idie speed 0r S
49 " Crankshatft position sensor SEFCS7V
{POS) Approximately 2.4V
v
— : 100
1Engme is running. 5
L Engine speed is 2,000 rpm. 0
" SEFC58V
0 - Approximately 1.0V
(periodically change)
Front heated oxygen sen- [Engine is running.| W) T
50 W sor {Right bank) L Ll P
51 W Front heated oxygen sen- After warming up to normal operating tempera- | ©.5
sor {Left bank) ture and engine speed is 2,000 rpm. 0 .
T SEFC59V
Approximately 0 - 4.8V
52 P/L :i::(::]el temperature jEngine 5 ru nning.] Output voltage varies with
fuel tamperature.
IEngine is runningj {Warm-up condition)
1.0-1.7V
ldle speed
54 W Mass air flow sensor
IEngine is running.| {Warm-up condition)
I_ 1.5-2.1V
Engine speed is 2,500 rpm.
; Engine is running.| {(Warm-up condition}
55 B Mass air flow sensor ! | Approximately OV
ground idie speed
|Engine is runnEng.|
Rear heated oxygen sen- .
56 w sor After warming up to normal operating tempera- | Y - Approximately 1.0V
ture and engine speed is 2,000 rpm.
. Approximately 0 - 4.8V
t
58 SB lgl?:gralr temperature [Engine is running.J Output voltage varigs with
intake air temperature.
Approximately 0 - 4.8V
89 v Engine coolant tempera- Output voltage varies with

ture sensor

|Engine is running.

engine coolant tempera-
ture,

270
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE N DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Ignition switch "ON”| Q[
Engine is nat running. (For 5 seconds after
turning ignition switch *ON")
: " Approximately 4.4V ]
{Engine is running.| (Warm-up condition) PP Y ME.
idle speed {For 5 seconds after 5 minutes
from starting engine) EM
61 w Absolute pressure senscr -
fignition switch "ON”|
Engine is not running. (More than 5 seconds L@
after turning ignition switch “ON") )
; by 1.
[Englne is runmng {Warm-up condition) Approximatsly 1.2V
|_ idle speed (For 5 minutes after starting
engine)
EVAP control system - FE
62 W - ' |Ignition switch "ON"I Approximately 3.4V
pressure senscr
[Engine is running.] (Warm-up condition) _ GL
Less than 4.5V
fdle speed
63 LYOR EGR temperature sensor MIT
: LEngme is running. | (Warm-up condition)
0-1.0v
|_ EGR system is operating.
— : AT
[Engine is running. |
64 W Knock senscr 20-3.0v
Idle speed
A
|Igniti0n switch "ON”] 6 -8V
65 RiL. A/T signal No. 4 [Engine is running. | A
ov Uy
Idle speed
[lgnition switch “ON”] ov ' BR
66 Y/B AT signal No. 5 |Engine is running.l .
6 -8V
l_ Idle speed Sr
67 |R - S— BATTERY VOLTAGE
- R Power supply for ECM [Ignition switch “ON"| (1 - 14V) a8
Data link connector tor [lgnition switch “ON"}
69 G/B GST l_ G- 10V
GST is disconnected. B
EVAP canister vent con- — R — BATTERY VOLTAGE
70 OR/L. 1ol valve llgnltlon switch “ON ] (11 - 14V) HA
[fgnition switch "ON"] 6 - 8V
73 WIL AT signal No. 1 [Engine is running.| L
ov
Idle speed
74 | W/PU | AT signal No. 2 [Tgnition switch "ON'| 6- 8V i)

“: 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)
NQ.
75 BR/Y tEngine is running. | Approximately 0.1V
Data link connector for .
76 P ldle speed Approximately 4 - 9V
CONSULT Connect CONSULT and select DATA MONI-
78 LG TOR mode. Approximately 3.5V
[Ignition switch “ON”| v
77 RAW AT signal No. 3 [Engine is running.|
6 - BV
Idle speed
UEngine is running.|
ov
tdle speed (Electrical load: “OFF")
79 R/W Electrical load signal [Engine S running.l
BATTERY VOLTAGE
Idle speed {11 - 14V}
{Rear window defogger: “ON")
BATTERY VOLTAGE
80 w Power supply (Back-up) | [lgnition switch “OFF”| G
(11 - 14V)
101 PU/G — -
1 Engine is running.
11 22 \C(EY/G IACV-AAC valve l I_ J 0.1-14v
Idie speed
123 GY/L
102 R/B Injector No. 1 BATTERY VOLTAGE
(11 - 14V)
104 RfY Injector No. 3
M
106 L/w Injector No. 5 |Engine is running,| 5[ |
109 | RIG Injector No. 2 Idle speed of ot
111 | BIOR | Injector No. 4 '
113 | PUR | Injector No. 6 T SEFOBOV
|Engine is running.| {(Warm-up condition)
|_ 0-07V
Rewving engine up to 3,000 rpm quickly.
103 L/B EGRC-solencid valve
[Engine i running.l (Warm-up condition) BATTERY VOLTAGE
Idle speed {11 -14v)
[Engine is running.|
i _ 0-1.0v
107 . Rear heated oxygen sen- Engine speed is below 3,600 rpm.
sor heat — -
r heater |Eng|ne is runnlng.| BATTERY VOLTAGE
Engine speed is above 3,600 rpm, (11 -14V)
|Engine is runn'mg.]
108 B ECGS ground Engine ground
Idle speed
10 | G/B EVAP canister purge vol- | [Engine is running.| BATTERY VOLTAGE
118 | um ume control valve Idle speed {11 -14v)
s | Uy EVAP canister purge con- | [ENGine is running.| BATTERY VOLTAGE
trol solenoid valve ldle speed (11 - 14V)
EC-102



TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
M'LI\(J)AL COLOR ITEM CONDITION (DC voltage)
[TEngine is running.]
116 B ECCS ground Engine ground @l
Idle speed
Engine is running. .
k 9] L
Front heated oxygen sen- L Engine speed is beiow 3,600 rpm (AT mod- | 0~ 10
19 | Ly sor heater (right bank) els) or 4,000 rpm (M/T modeis). -
121 L Front heated oxygen sen- [Engine s running.| Sl
sor heater (left bank) BATTERY VOLTAGE
Engine speed is above 3,60C rpm (AT mod- (11 - 14V)
els) or 4,000 rpm (M/T models). LG
120 OR/G Vacuum cut valve bypass |Ignition P “ON”} BATTERY VOLTAGE
valve (11 - 14vV) EC
|Engine is running.] :
124 B ECCS ground Engine ground
ldle speed FE
GL
M1
AT
A
RA
BR
ST
RS
BT
biA
EL
X

EC-103
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Intermittent incidents (I/1) may occur. In many cases, the problem resolves itself (the part or circuit function
returns to normal without intervention). It is important to realize that the symptoms described in the customer’s
complaint often do not recur on DTG (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
Il The CONSULT is used. The SELF-DIAG RESULTS screen shows time data other than “0” or “1t”.

i The symptom described by the customer does not recur.
' {(1st trip) DTC data does not appear during the DTC CONFIRMATION PROCEDURE.

\'i! The TROUBLE DIAGNOSIS for PXXXX does not indicate the problem area.

Diagnostic Procedure

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

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

Perform “Incident Simulation Tests” (Gl section).

4
Check connector 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 ] @
|
Ref i
? ? { ELPOWER, L
30A 104 7.5A
[h] E
: _ '
wWiPU W WiL
Gl [l LE
+—' é%m.acmm ]
START [IGNITION i
SWITCH ERTED £
OFF LrJ |_1_|
o
WL WL
) ]
FUSE BLOCK (/B) F&
B/R {Refer to EL-POWER )
| D) @
wh Jfam 25| WL WL €L
=1 =
ECCS .
é 6|] AELAY )]
?
1 5
EREN] .
wWEB A
A
R W W8 R
RA
............
l_I_I (L= == L2k 4]
R W w/B i‘
i
| *—
I zetec:atblz Iigle f‘(.Jl’ DrfTCDTC R W Wi5 '! A ST
——  NON-Q2Iectable Ine Tor
el Iee]l 1 el 521
[GNSW BATT SSOFF  vB VB ECM
(ECCS BS
CONTROL
MODULE)
]
BI
Refer to last page (Foldout page).
N g
PUES RAJED L3S IERE (A
AP RN =
\&l61718/ Br~  \&l6l7]8/ 8
(B4

1611021103 | 194 | 105] 106 | 107 [ 108
a0 || 2| | H3| nd 11516
drfug|ne || [er]12 123|124

W
Gv H.S.

MECG089C
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

(Cont’'d)
EC-MAIN-02

ECM
{ECCS
CONTROL
MODULE)

[}
=
o

_E.E‘

GND-C_ GND-C GND-E  GND-E_ GND-E GND-I
o) ezl (e [ (e O
lez) | Lo L] | ; Y

B B =]

i i
I *o—0 ®
JOINT

CONNECTOR-11

[Fe—=

e

| |
i 11
o Le
L L
Fi8 F1g

W : Dctectable fine for DTC
— : Non-detectable line for DTC

=
B 111|

ey

25
R
43

WP [ m 2] s pus s

MEC080C
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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

® |gniticn switch: ON (Engine stopped)

i1 - 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 CGONDITION (DC voltage)
NO.
(Engme i running.|
[Ignition switch “OFF”J
0-1v
For a few seconds after turning ignition switch
4 Ww/B ECCS relay (Self-shutoff) “OFF”
[Ignition switch “OFF"J
l_ BATTERY VOLTAGE
A few seconds passed aiter turning ignition (11 - 14V)
switch “OFF”
[ignition switch “OFF”| ov
24 R |gniﬁ0n switch T T BATTERY VOLTAGE
['g { (11 - 14V)
67 |R _ R BATTERY VOLTAGE
79 R Power supply for ECM |fgmtlon switch “ON (11 - 14v)
80 w Power supply {Back-up} |Ignition switch “0FF”| ﬁ?ﬁffv\; VOLTAGE
[Engine s running. | _
10 B ECCS ground Engine ground
idle speed
[Engine is running. |
19 B ECCS ground Engine ground
ldle speed
lEngine is running. |
25 B ECCS ground Engine ground
dle speed
|Engine s running.]
32 B ECCS ground Engine ground
Idle speed
[Engine is running. |
108 B ECCS ground Engine ground
Idle speed
[Engine is running.|
116 B ECCS ground Engine ground
Idle speed
{Engine is running. |
124 B ECCS ground Engine ground
Idle speed
EC-107
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A

EL

277



TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

]
T L (Cont'd)
is. INSPECTION START
ECM  [C|CONNECTOR
24 v N
o i
Start engine. ' »| CHECK POWER SUP-
Is engine running? PLY-l.
@ © 1. Tumn ignition switch
Yes “"ON”.
3 2. Check voltage between
ECM terminal @ and
4 = ground with CONSULT
SEFGO0OP) or tester.
Voltage: Battery volt-
B CONNECT age
& i NG, check the following.
HS. e Harness connectors
u ECM —|0 CONNECTOR]' ® Harness connectors

@ [arness ior open or

short between ECM and
ignition switch

If NG, repair harness or

@@ o 91 connectors. -

Go to "CHECK GROUND

MEC6983 CIRCUIT" an next page.
m CONNECT E
HS - NG -
e CHECK POWER SUPPLY-II. »| Chack the following.
Tt : 1. Stop engine. & Harness connectors
“ ECM IOICONNECTOHﬂ 2. Check voliage between ECM terminal (@
67,72 ® and ground with CONSLULT or tester. ¢ 10A fuse
—_ Voltage: Battery voltage ® Harness for open or
short between ECM and
OK battery
E{b It NG, repair harness cr
D O connectors,
() i ! y
L sersoer! | CHECK POWER SUPPLY-IIL »| Go to “CHECK GROUND
= 1. Turn igniticn 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 turning ignition switch “OFF”, nof exist.
battery voltage will exist for a few Case-2: Battery voitage exists
seconds, then drop 1o approximately for more than a few
ov. seconds.
NG
Case-2
Cased o2 o Go to “CHECK EGCS
RELAY" on next page.
Y
®
EC-108
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

D]

DISCONNECT ? DISCONNECT
i€ L€
T WOICONNECTOHJI T

6772

|

=

[Q]

SEFB03P

Main Power Supply and Ground Circuit

DISCONNECT

B O

!

&

SEF604P

m DISCONNECT DISCONNECT
L1
A€ TAE

H ECM [oicoNNEcmﬂ]] G ]
2 5]

SEF605P)

SEFOO0M
o DISGONNEST
Ws.
oM [o[connEcTon]|
10,18,25 32,1 08,116,124
10.15,25.32 168 16,124
& Q
. SEFB0O6P

(Cont’d)
®
B !
NG )

CHECK HARNESS CONTINUITY »{ Check the following.

BETWEEN ECCS RELAY AND ECM. * Harness for open or

1. Disconnect ECM harness connector. short between ECCS

2. Disconnect ECCS realay. relay and ECM

3. Check harness continuity between ECM ® Harness connectors
terminals @, @ and terminal & . (F36) ,

- Continuity should exist. I , Tepair open circuit,
If OK, check harness for short to shert to ground or short to
ground and short to power, power in harness or con-
nectors.
OK
h 4 NG

CHECK VOLTAGE BETWEEN ECCS p| Check the following.

RELAY AND GROUND. ® 7.5A fuse

1. Check voltage between terminals @ , ¢ Joint connector-1
@ and ground with CONSULT or ® Harness for open or
tester. short between ECCS
Volage: Battery voltage relay and battery

If NG, repair harness or
OK connectors.
¥ NG

CHECK OUTPUT SIGNAL CIRCUIT. »| Check the following.

1. Check harness continuity between ECM # Harness for open or
terminal @ and terminal (7} . short between ECCS
Continuity should exist. relay and ECM
If OK, check harness for short to ® Harness connectors
ground and short to power. ,

I , repair open circuit,
OK short to ground or short to
power in hamess or con-
nectors.
h 4 NG

CHECK ECCS RELAY. »| Replace ECCS relay.

1. Apply 12V direct current between relay
terminals (O and @ . )

2. Check continuity between relay termi-
nals @ and & .
12V (1 - @) applied:

Continuity exists,
No voltage applied:
No continuity
OK
h 4
NG

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Loosen and retighten engine ground
SCIEWS.

3. Disconnect ECM harness connector.

4. Check harness continuity between ECM
terminals @, ®, @, @, (), (41D,
(124) and engine ground.

ontinuity should exist.

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

A 4

¢OK

Check ECM pin terminals for damage or
the connection of ECM harness connector.

!

INSPECTION END

EC-109

Check the following.

& Joint connector-11

e Harness for open or
short between ECM ter-
minal @& and engine
ground

" NG, repair open circuit,

shert to greund or short to

power in harness or con-

nectors.

G
[
ERi
LE
FE
Gl

[T

BT
A
=L

D3
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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 fiow. It consists of a hot film that is supplied with electric
current from the ECM. The temperature of the hot film is controlled
by the ECM a certain amount. The heat generated by the hot wire
is reduced as the intake air flows around it. The more air, the

greater the heat loss.

Therefore, the ECM must supply more electric current to 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 1dle $0-17V
MAS AIR/FL SE L) A|r.condmor‘1‘er"3wutch: OFF”
& Shift lever; “N
® 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.
lEngine is running.J (Warm-up condition)
L 1.0-1.7V
Idle speed
54 W Mass air flow sensor
|Engine is running.| (Warm-up condition)
15-21V
Engine speed is 2,500 rpm.
i Engine is running.| (Warm-up condition)
55 B Mass air flow sensor | I Approximately OV
ground Idle speed
|Engine is running.|
[Ignition switch "OFF”]
0-1V
For a few seconds after turning ignition switch
4 w/B ECCS relay (Self-shutoff) “OFF™
|ignition switch “OFF”]
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF"
67 R — — BATTERY VOLTAGE
72 R Power supply for ECM Ignition 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 ECM*1 Detected items Engine operating condition in fail-safe mode
GST @l
PO100 0102 Mass air flow sensor cir- | Engine speed will not rise more than 2,400 rpm due 1o the fuel cut.
cuit N
*1: In Diagnostic Test Made |l (Self-diagnostic results}, these numbers are controlled by NISSAN. Wik
ON BOARD DIAGNOSIS LOGIC Eiy
Diagnostic i
Trouble Malfuncticn is detected when ... Check ltems
Cade No {Possible Cause) .
: e
P0O100 A) An excessively high voitage from the sensor is sent & Harness or connectors =
0102 to ECM when engine is not running. {The sensor circuit is open or shorted.}
........................................................................................... & Mass air flow sensor
C} A high voltage from the sensor is sent to ECM under EC
light load driving condition. ;
B) An excessively low voltage from the sensor is sent to | @ Harness or connectors
ECM* when engine is running. {The sensor circuit is open or shorted.) FE
........................................................................................... ® [ntake air leaks )
D) A fow voltage from the sensor is sent to ECM under | e Mass air flow sensor
heavy load driving condition,

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

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 s
malfunction D',

(VN

CAUTION:
Always drive vehicle at a safe speed. I
NOTE:
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” has been previously conducted, 2
always turn ignition switch “OFF” and wait at least 5 seconds before conducting the next test.
Procedure for malfunction A BE
# MONITOR 3 NoFaL [] 1) Turn ignition switch “ON”.
CKPS'RPM(POS) Orpin 2) Select “DATA MONITOR” mode with CONSULT. .
3) Wait at least 6 seconds. Yl
OR
1} Turn ignition switch “ON”, and wait at least 6 seconds.
2) Select “MODE 7" with GST. RS
OR
AT 1) Turn ignition switch “ON”, and wait at least 6 seconds. __.
[ RECORD 2) Turn ignition switch “OFF”, wait at least 5 seconds and Bi
SEF804U then turn “ON”.
3) Perform “Diagnostic Test Mode |l (Self-diagnostic HA
results)” with ECM.
EL
9%

EC-111 281



282

TROUBLE DIAGNOSIS FOR DTC P0100

#r MONITOR %% NO FalL []

CKPS*RPM (POS)

672rpm

l

RECORD

|

SEF588Q)

Y MONITOR  + NOFAL L]

CKPS*RPM{POS)
COOLAN TEMP/S

70Crpm
B85°C

RECORD

!

SEF805U),

Mass Air Flow Sensor (MAFS) (Cont’d)
Procedure for malfunction B

1) Turn igniticn switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait for 5 seconds at most.
OR
& 1) Turn ignition switch “ON”.
2) Start engine and wait for 5 seconds at maost.
3) Select “MODE 7” 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 (Self-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
5
3)

4)

Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.

Start engine and warm it up to normal operating tem-
perature. '

Run engine for at least 10 seconds at idle speed.

@
2)
3)

OR
Start engine and warm it up to normal operating tem-
perature. :
Run engine for at least 10 seconds at idle speed.
Select “MODE 7" with GST.

OR

Start engine and warm it up to normal operating tem-
perature.

Run engine for at least 10 seconds at idle speed.
Turn ignition switch “OFF"”, wait at least 5 seconds and
then turn “ON”.

Perform “Diagnostic Test Mode |l ({Seli-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0100

Engine speed

Mass air flow
sensor voltage

NG

AA/J\,-_;‘-../-._/-../--__,’

!

64 48 32 16 0
X100rpm
CMPSRPM(POS)

f
51

MAS AIR/FL SE

T
38 26 1l3 4]
X0V

l
|

i
i
3

< \ |
< A !
\ \
|
[ T T T I T T :
64 48 32 16 0 | 51 38 26 13 ©
X100rpm X0V
CMPS*RPM{POS) MAS AIR/FL SE
SEFGG7T]
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 2637RFM
VEHICLE SPD OMPH
IGN ADVANCE 41.0°
INTAKE AIR 41°C
MAF 14.1gm/sec
THROTTLE POS 3%
SEF534P

— m CONMECT
[ Ecm ]OICONNECTOR”G}
54

)

SEF535P

Mass Air Flow Sensor (MAFS) (Cont’d)
Procedure for malfunction D

1) Turn ignition switch “ON".
2) Start engine and warm it up to normal operating tem-

perature.

If engine cannot be started, go to “DIAGNOSTIC
PROCEDURE”, EC-115.

3)
4)

o)
6)

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.

If 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

Turn ignition switch “ON”.
Start engine and warm it up tc normal operating tem-
perature. '
Select “MODE 1” with GST.
Check the mass air flow with “MODE 1.
Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.
OR

& J
3)

4)

Turn ignition switch “ON”.

Start engine and warm it up to normal operating tem-
perature.

Check the voltage between ECM terminal & and
ground.

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

EC-113

£
LG

FE

CL

T
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’'d)

BATTERY
Refer to
7.5A EL-POWER. e - Detectabie line for DTC
% — Non-detectable line for DTC
]
WL

JOINT
CONNECTOR-1

ey

WL Wil

ECCS
RELAY

L] ]

Jj
rg
Ly
W/B

P pacy 4 '
F36
w/B
| = s
— Ru3] SENSOR

{-
[

s
:DJ
AN A
ieb——
[
|
[
1
O R —
@ -~

W/B W ii B B
Il Terll (el Gl [s]l .J
SSOFF VB VB QA+ QA- ECM s ,_J_
ECCi
(CONTROL = -
MODULE) F18 19
F101
TH® I Eh® dihe K
222 a T =~ Gle]7[8/ ey LN Ie]el2[2[2[2]2]

101 |12 {1aa ] 1] §105] w06 | 167 | 08
oyt nizl {3 us|ms
nrjngina|ag 121

MEC021C

EC-114
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TROUBLE DIAGNOSIS FOR DTC P0100

Engine ground
[
S &

caollector

!
Klntake manifold

Mass air flow
<sensor harness

>
= cormector w

SEF648T

Mass Air Fiow Sensor (MAFS) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

HS
b=

SEF536P)

DISGONNEGT DISCONNECT

W
KS.

55

[_ecm_[of comecton]| ?

&5

m DISCONNECT s DISCONNECT
]
CA€ TAE

|i ECM IETCONNECTOFL]'
54

(&

SEF538P

CHECK INTAKE SYSTEM. NG,. Reconnect the parts.
Check the followings for connection.
® Ajr duct
® Vacuum hoses
® Inlake air passage between air duct to
coltector :
It disconnected, reconnect the paris.
oK
) A
1. Turn ignition switch “OFF",
2. Loosen and retighten engine ground
SCrews.
- NG
GCHECK POWER SUPPLY. »| Check the foliowing.
1. Turn ignition switch “OFF”. # Harness for open or
2. Disconnact mass air flow sensor har- short between mass air
ness connector. flow senscor and ECM
3. Turn ignition switch “ON™. ® Harness for open or
4. Check voltage between terminal @ and short between mass air
ground with CONSULT or tester, flow sensor and harness
Voltage: Baltery positive voltage connector
If NG, repair harness or
OK connector.
o : NG
CHECK GROUND CIRCUIT. »| Repair open circuit, short
1. Turn ignition switch “OFE™. to ground or short to power
2. Disconnect ECM harness connactor. in harness or connectors.
3. Loosen and retighten engine ground
SCiews,
4. Check harness continuity between ter-
minal & and ECM terminal & .
Continuity should exist.
If OK, check harnass for short to
ground and short to power.
OK
A 4 NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair open circuit, short
1. Check harness cantinuity betwean ter- to ground or short to power
minal @ and ECM terminal &3 . in harness or connectors.
Continuity should exist.
If CK, check hamess for short to
ground and short to power.
OK
h 4
NG

CHECK COMPONENT

(Mass air flow sensor}.

Refer to “COMPONENT INSPECTION”,
EC-116.

OK
Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

h 4

INSPECTION END

EC-115

b4

Replace mass air flow sen-
SOr.

285



TROUBLE DIAGNOSIS FOR DTC P0100

' Mass Air Flow Sensor (MAFS) (Cont'd)
. s COMPONENT INSPECTION
{_ecm__Jo[connecton]] & ) | Mass air flow sensor

1. Turn ignition switch “ON”.
2. Start engine and warm it up to narmal operating temperature.
3. Check voltage between ECM terminal 6@ and ECM terminal

M ground).
AR @ (ECMg _
¢ & " GConditiens Voltage V

@E\i >y~ D O — - :
@ 3’ Ignition switch “ON’" (Engine stopped.} Less than 1.0

Idle {Engine is warmed up to normat operating tem-

SEFQ72YV 10-17
perature.)
2,500 rpm 165-21
ldie to about 4,000 rpm~ 1.0-1.7 to Approx. 4.0

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

4. 1T the voltage is out of specification, disconnect mass air flow
sensor harness connector and connect it again. Repeat above
check.

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

SEF609P)

086 EC-116



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute pressure
sensor

Absolute Pressure Sensor
COMPONENT DESCRIPTION

The absolute pressure sensor is connected to the MAP/BARO
switch solenoid valve by a hose. The sensor detects ambient baro- ¢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,

. N
the voltage rises. A
SEF052V M
5k i
450 ' LC
> 4L
$35¢ } Ambient
g 3r i barometic
gast ;8
>3l ! pressure
g15r !
5 1t '
Opsh ! b FE
¢33 106.6
{100, 3.94) {800, 31.50)
Pressure kPa (mmHg, inHg} @L
{Absolute pressure) SEF9468
CONSULT REFERENCE VALUE IN DATA MONITOR MODE o
Specification data are reference values. _
MONITOR ITEM . CONDITION SPECIFICATION o
i
® For 5 seconds after 5 minutes from AJ
. ‘ Approx, 4.4V
ABSOL PRES/SE | e Engine: After warming up siarting engine
e For 5 minutes after starting enging Approx. 1.2V F/A
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and @ (ECCS ground).
TER-
WIRE DATA
Mrllr\loAL COLOR ITEM CONDITION (DG voltage) BR
[\gnition switch "ON"| 7
Engine is not running. (For 5 seconds after
turning ignition switch “ON"} .
[Engine is running.] (Warm-up condition) Approximately 4.4V ES
Idle speed (For 5 seconds after 5 minutes
from starling engine) BT
61 W Absolute pressure sensor .
(Ignition switch “"ON”|
E;tlgine is not running. (M;reg;n; 5 seconds HA
after turning ignition switch “ON" .
|Engine is running.| (Warm-up condition) Approximately 1.2V
Idle speed (For 5 minutes after starting EL
engine)
a2 R Sensor's powsr supply [lgnition switch "ON"] Approximately 5V (D)
|Engine is running.| (Warm-up condition}
43 B Sensor's ground ov
ldle speed
EC-117
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont'd)
ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble _ Check ltems
Malfunction tected when .... .
Cade No. ion is detected whe (Possible Gause)
PO105 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 of
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

o MAP/BARQ switch solenoid valve

e Absolute pressure sensor

C) Aow voltage from the sensor is sent to ECM e 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 maifunction B”.
if the 1st trip DTC is not confirmed on “Procedure for malfunc-
tion B”, perform “Procedure for malfunction C”.

Procedure for malfunction A
7 MONITCR W NO FAIL NOTE:

COOLAN TEMP/S 30°C 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.

1} Turn ignition switch “ON".
2} Select “DATA MONITOR"” mode with CONSULT.
3) Wait at least 10 sec%ads.
R
I RECORD J =) Turn ignition switch “ON” and wait at least 10 seconds.
SEFOO2P] R Select “MODE 7” wig;RGST.

Turn ignition switch “ON” and wait at least 10 seconds.
Turn ignition switch “OFF", wait at least  seconds and
then turn “ON".

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

L =2z

Procedure for malfunction B
¥ MONITOR % NO FalL [] NOTE:

CKPS*RPM (POS)  672mpm 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.
L RECORD ] 3) Turn ignition switch “ON” and select “DATA MONITOR”
SEF586Q) mode with CONSULT.
EC-118



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

4) Start engine and let it idle.
5) Wait at least 15 seconds.
OR
@ 1) Start engine and warm it up to normal operating tem-
perature. A
Turn ignition switch “OFF” and wait at ieast 5 seconds. &l
Start engine.
Let engine idle and wait at least 15 seconds.
Select “MODE 7” with GST. MA
OR
Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine. 16
Let engine idie and wait at least 15 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”. _
Perform “Diagnostic Test Mode i {Seli-diagnostic
results}” with ECM.,

ear

®

R AR

=2

FE
(&
Procedure for malfunction C o
% MONITOR 4 NOFAIL L] CAUTION: M
CKPS*RPM(POS) 4000rpm Always drive vehicle at a safe speed.
VHCL SPEED SE 70krmvh NOTE: AT
B/FUEL SCHDL 5.4ms 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.

1) Turn ignition switch “ON",

RECORD | 2) Select “DATA MONITOR” mode with CONSULT. RA
SEF807U The voltage of “ABSOL PRES/SE” should be more than

1.74 [V). -

v MONITOR ¥ NO EAIL If the check result is NG, go to “DIAGNOSTIC BR

PROCEDURE", EC-122.

If the check result is OK, go to following step. -
3) Start engine and warm it up to normal operating tem- Sl
perature.

Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and let it idle for at least 15 seconds.
Select “DATA MONITOR” mode with CONSULT.

ABSOL PRES/SE 4.4V

Jegs

Drive the vehicle at least 3 consecutive seconds under R
RECORD the following conditions, §

REF577Q) B/FUEL SCHDL: More than 5.2 ms

CKPS:-RPM (POS)' 3,000 - 4,800 rpm MA

Selector lever: Suitable position i

Driving pattern: Driving vehicle uphill (Increased
engine load) will help maintain the =
driving conditions required for
this test.

EC-119
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TROUBLE DIAGNOSIS FOR DTC P0105

ENGINE SPD .......ccccoe. ORPM
COOLANT TEMP ............... 69°C
VEHICLE SPD .................. OMPH

IGN ADVAI\E)CE

MAF . 0.

THROTTLE POS ...
INTAKE AIR .......
FUCL SYS#1 i OL

FUEL SYS #2 ... UNUSED
SHORT FT #1 ... ...0.0%
LONG FT #1...... o 0.0%
Q25B1 81 ... . 8.000V
O2FTB1 ST e 0.0%
O285B1S2 .., 0.000V

SEF518R

Absolute Pressure Sensor (Cont’d)
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.

Procedure for malfunction G
] 1} Turn ignition switch “ON”.
= 2) Select “MAP” in “MODE 1” with GST.

3) Make sure that the pressure of “MAP” is more than 46
kPa (0.47 kgicm®, 6.7 psi).
OR

& CONNEET
AE

ate

[_Ecm__o[connEcTor]|
61

| =
e |

T SEF432Q

@I 1} Turn ignition switch *ON”.
2) Make sure that the voltage between ECM terminal
and engine ground is more than 1.74 [V].

EC-120



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’'d)

EC-AP/SEN-01

N  Dotactable line for DTG @ﬁ
— Non-detectable line for DTC
@ : AT models M ﬂ":\

ABSOLUTE
PRESSURE

l—‘/YV‘—‘ SENSOR
B

W B
o Ncone
2 g .
-1 LI
| | e
i |
[ |
l I =
1 I L"E
i |
i |
I j
i i ¥
i I
I i
I {
i |
i |
, | AT
I i
I 1
Y re— FA
O |
| ] I I
R W B B B B B B
[ 1 fe || =]
(EECC%S ® GND (TRANSMISSION BR
CONTROL 4 CONTROL
MODULE) = = MODULE)
§r
RS
@@ =
oy, OO [12]2[2[2]2]2] LO
== A
1 2[a[4] 2 fo[1hzfa]ia]1s @ PR P20 P P P D ) I e S 8 T
216 712l (e[| ae e[z a6(ar]o8 [ae 441 [42 |45 ]4a 4546 a7 48] HS.
. E

10141024103 [ 104( {105 106 | 107 { 108
1o 2| piudpnd|ns e
W7 {HB I MG 20| F] 122 |1ea 1

3] o
oY HS. s34

MEC092C

EC-121
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TROUBLE DIAGNOSIS FOR DTC P0105

| ;
'{ Absolute pressure>~\-

MEC246C

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 malfunction G, perform “Procedure B”.

Procedure A

INSPECTION START

h 4

Engine ground
T
E’k_/
~

/o
Intake manifold
Kc;)llect;r

L

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

T TSEFS39P
N CISCONNECT
A€
)
o oo
- SEF410Q)

m h 4

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.
I 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 CONSLULT or tester.
Voltage: Approximately 5V

NG

Repair harness or connec-
tors.

T A€

Q]

SEF411Q)

W DISCONNECT ‘& DISCONMEC™
HS. T.S. EEDJ

|| ECM rirgljcorqhuzmoaﬂ ariB

61

e L2

SEF433Q

OK
B ¥
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”, | & Joint connector-12
2. Leosen and retighten ground screw. # Harness for open or
3. Check haress continuity between ter- short between ECM and
minal I and engine ground. absolute pressure sen-
Continuity shouid exist. sor
It OK, check harness for short to & Harness for open or
ground and short to power, short between TCM
OK (Transmission Control
Module) and absolute
pressure sensor
if NG, repair open circuit,
short to ground or short te
power in hamess or con-
nectors,
Y
NG

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminat G and terminal @ .
Continuity should exist.

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

Y

v OK
®

EC-122

Repair open circuit, short
to ground or short to power
in hamess or connectors.




TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’'d)
®

!

CHECK COMPONENT NG> Replace absolute pressure
{Absolute pressure sensor). Sensor.
Reter to “COMPONENT INSPECTION”, &l
EC-125.
OK ‘
l' - (A

CHECK SHIELD CIRCUIT.
1. Turn ignition switch “OFF".
2. Remove joint connector. BM
3. Check the following.
e Continuity between joint connector
terminal and ground
e Joint connector L@
(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.

lVOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT™, EC-104. CL

:

INSPECTION END T

EC-123 203



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute pressure
sensor

Vacuum gauge

i
-

Absolute Pressure Sensor (Cont’d)
Procedure B

INSPECTION START

——
DR Improper connection

3-way cennactor  SEF385U
W acTivetesT B [
MAP/BARO SW/NV Baro
——====z=z= MONITQOR ==z==z====
CKPS«RPM(FPOS) 737rpm
MAP/BARO SW/N BARC
ABSOL PRES/SE 4.3V
BARO MAP
SEF4410)
R activerestm [
MAP/BARO SW/V MAP
===zz=== MONITOR =======z
CKPSsRPM(POS) 737rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3V
BARO | L
SEF4400)

SEF109L

294

CHECK COMPONENT

(Absolute pressure sensor).

Refer to “COMPONENT INSPECTION",
EC-125.

OK
y

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

A 4

INSPECTION END

EC-124

Y

v
CHECK VACUUM SOURCE TO ABSO- | NG | CHECK VACUUM HOSE.
LUTE PRESSURE SENSOR. | Check vacuum hose for
1. Start engine and warm it up to nermal clogging, cracks, discon-
operating temperature., nection or improper con-
2. Turn ignition switch “OFF". nection.
3. Connect MAP/BARQ switch sclengid i NG, repair or replace the
valve and absolute pressure sensor hose.
with a rubber tube that has vacuum
gauge. ! OK
E 4. Turn ignition switch “ON".
5. Select “MAP/BARO SW/V” in Check vacuum port for
“ACTIVE TEST” mode with clogging.
CONSULT. If NG, clean it.
6. Start engine and let it idle. OK
7. Touch "MAP™ and “BARQ™ alter- Y
nately and check for vacuum. CHECK COMPONENT
MAP/BARO SWAV Vacuum (MAP/BARO swilch sole-
noid vaive).
BARO Should not exist Refer to “COMPONENT
MAP Should exist INSPECTICN” on next
page.
OR
4, Turn ignition switch “ON”, OK i NG
42/ 5, Start engine and let it idle, Reol
6. Check for vacuum. eplace
For 5 seconds after 5 minutes MA.P/BAHO
. S switch sole-
from starting engine: noid valve
Vacuum should not exist. ;
For 5 minutes after starting h 4
engine: CHECK INTAKE SYSTEM.
Vacuum should exist. Check intake system for air
oK leaks.
B] v
CHECK HOSE BETWEEN ABSOLUTE | NG | Repair or reconnect hose.
PRESSURE SENSOR AND MAP/BARO o
SWITCH SOLENOID VALVE.
1. Turn ignition switch “OFF".
2. Check hose for clogging, cracks or
improper connection.
OK
h 4
NG

Replace absolute pressure
SEensor.




TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’'d)

AT Fad COMPONENT INSPECTION
@ ﬂ Absolute pressure sensor

1. Remove absolute pressure sensor from bracket with its har-

Absolute pressure o 2 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.
B O 5. Check output voltage between ECM terminal ) and @ (ECM
round}.
SEF071V g ) EM
Pressure {Absolute pressure} Voltage (V)
Ambient barometric pressure 3.2-48v e
=)
-26.7 kPa (-200 mmHg, -7.87 inHg) 1.0- 1.4V
CAUTION:

¢ Always calibrate the vacuum pump gauge when using it.
e Do not apply pressure below -93.3 kPa (-700 mmHg, __
-27.56 inHg) and over 101.3 kPa (760 mmHg, 29.92 inHg). FE

6. If NG, replace absolute pressure sensor.

GL
MAP/BARO switch solenoid valve -
1. Remove MAP/BARO switch solenoid valve.
2. Check air passage continuity.
: - AT
Air passage Alr passage
Condition continuity continuity
between &) and petween (& and © ER
BATTERY 12V direct current supply
between terminals @ Yes . No
and @ RA
MEC4883 No supply No Yes
) _ ' B
3. Check the time required for the solenoid valve to switch. It
should be less than 1 second.
4. [f NG, replace MAP/BARO switch solenoid valve. ]
RS
BT
A
EL
D3

EC-125
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TROUBLE DIAGNOSIS FOR DTC P0110

View with air

“Intake air temparalure ,-

S 4

. e Intake Air Temperature Sensor
o A \\{/X’
T Mass ai ﬂo‘lw Sensor ] COMPONENT DESCRIPTION

The intake air temperature sensor is mounted to the air duct,

\\ B 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 rise.
harness connector Intake air

This sensor is not directly used o control the engine system. It is
temperature ' -
sensor used only for the on board diagnosis.
duct remaoved
SEF382TA

="
(=1
T

Resistance k2
LR md N Aomo

oo o o=

<Reference data>

Intake air temperature Voltage™ Resistance
Acceptable CCh ) (k2)
-10{14) : 44 7.0-114
20 (68) 3.5 21-29
80 (176) 1.23 0.27 - 0.38

*: These data are reference values and are measured between ECM terminal &

20 0 20 40 65 BC 100
(4) (32) (68) (104)(440) (178} (212)

{Intake &ir temperature sensor) and ECM terminal @ (Sensor's ground).

Temperature °C (°F} QEFO{2P

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
No (Possible Cause)
POMG A) An excessively low or high voltage from the sensor is | # Harness or connectors
0401 entered to ECM. {The sensor circuit is open or shorted.)

et artreeeresaeabantsne s aasa s nntnenreaes e nen e rmsnseans e e neneees | @ JH@KE @ir temperature sensor
B) Rationally incorrect voltage from the sensor is

entered to ECM, compared with the voltage signal
from engine coolant temperature sensor.

EC-126



TROUBLE DIAGNOSIS FOR DTC P0110

T MONITOR ¥ NO FalL
COOLAN TEMP/S 30°C
RECORD
SEFOG2P

¢ MONITOR ¥ NO FAIL
CGOOLAN TEMP/S 30°C

VHCL SPEED SE 75kmvh

| RECORD ]
SEF233U

FUEL SYS #1 OPEN
FUEL 5YS #2 OPEN
CALC LOAD 0%
COQLANT TEMP 31°C
SHORT FT #1 0%
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD ORPM
VEHICLE SPD OMPH
IGN ADVANCE 1.0°
INTAKE AiR 25°C

SEF549P

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for matfunction A" first. If DTC cannot be
confirmed, perform “Procedure for malfunction B”.

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.
Procedure for malfunction A
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

kon 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
results)” with ECM.
Procedure for malfunction B

CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:

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

1) Wait until engine coolant temperature is less than 80°C

(194°F).

(a} Turn ignition switch “ON".

(b) Select “DATA MONITOR” mode with CONSULT.

(c) Check the engine coolant temperature.

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

Perform the following steps befare engine coolant tem-

perature is above 90°C (194°F).

Turn ignition switch “ON”.

Select “DATA MONITOR" mode with CONSULT.

Start engine.

Hold vehicle speed more than 70 km/h (43 MPH) for

100 consecutive seconds.

OR

Mode Il (Self-diagnostic

ROECACAL

(=
GEF

—_
——r

Wait until engine coolant temperature is less than 90°C

(194°F).

a} Turn ignition switch “ON"”.

b} Select MODE 1 with GST.

¢) Check the engine coolant temperature.

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

e Perform the foliowing steps before engine coolant tem-

perature is above 90°C (194°F).

Start engine.

Hold vehicle speed more than 70 km/h (43 MPH} for

100 consecutive seconds.

Select MODE 7 with GST.

EC-127

(
(
(
(

RS

57
BT

HA
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TROUBLE DIAGNOSIS FOR DTC P0110

AE

=

[[_Ecu__1o[ connecron]|

&9

D O

SEF397Q

Intake Air Temperature Sensor (Cont’d)

OR

JooLs,

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

(b) Check voltage between ECM terminal & and

ground.
Voltage: More than 1.0 (V)

{c} I 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.
2) Start engine.

3) Hold vehicle speed more than 70 km/h (43 MPH) for

100 consecutive seconds.

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

then turn “ON”.

5) Perform “Diagnostic Test Mode 1l (Self-diagnostic

results)” with ECM.

EC-128

NO 1}  Wait until engine coolant temperature is {ess than 90°C



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

e  Detectable line for DTC GII
—— : Non-detectable line for DTC
®:A!'T models MA
INTAKE AIR
_@_ TEMPERATURE
SENSOR
EW
) X
sB B N
LG
= ]
oo
JOINT
- CONNECTOR-12 )
\ o1 7
(]
3 GL,
M
AT
[FA
S8 3 B A
[E3] [ES3 [ES]
TAMB GND-A ECM SENS oM
(ECCS GND TRANSMISSION BR
CONTROL ONTROL
MODULE) MODULE}
F101 0
8T
RS
EN
= S
AR D
[Fl &
= I r\\
11z 3]a] [e[ro]n[2[3[14]5 @ 23]2a]25]26
5{al7]8] [1sl17]18l19]z0l21]22 36]37138]38
010102 {103 w4 {105] 106 107 ] 106
wg{nolmlnz| {n3]na{ns]me o
HIg 194120 | 128 122{1230124

MECQ33C

EC-129
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TROUBLE DIAGNOSIS FOR DTC P0110

:I'hrottle body =

sehsor harness connector

View with intake air duct removed

E [ N
‘Intake air temperature -

SEF3NT

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

AE €

|’
Gl

SEF014R
B]
DISCONNECT E
at
L-‘ o-J t
) SEFO15R

CHECK COMPONENT

(Intake air temperature sensor).

Reter to “COMPONENT INSPECTION",
EC-131.

hd

oK
¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

L

INSPECTION END

EC-130

Y
CHECK POWER SUPPLY. NG_‘ Check the following.
1. Turn ignition switch “OFF”, | ® Hamess for open or
2. Disconnect intake air temperature sen- short between ECM and
sor harness connector. intake air temperature
3. Turn ignition switch “ON™. sensor
4. Check voltage between terminal ) If NG, repair harness or
and ground. connectors.
Voltage:
Approximately 5V
OK
E_ Y
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch "OFF". | ® Joint connector-12
2. Check harness continuity between ter- ® Harness for open or
minal & and engine ground. short between ECM and
Continuity should exist. intake air temperature
If OK, check harness for short to sensor
ground and short to power, ® Harness for open or
OK short between TCM
(Transmission Cantrol
Module} and intake air
temperature sensor
If NG, repair open circuit,
shori to ground or short to
power in harness or con-
nectors.
A 4
NG

Replace intake air tem-
perature sensor.




TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

COMPONENT INSPECTION
Intake air temperature sensor
TS. Check resistance as shown in the figure.
aID el
h |
A
SEF3470Q EM
20t <Reference data>
s Intake air temperature . LG
sF °G (°F) Resistance k(G
g a7 Acceptable
o 2f 20 (68) 21-29
58 80 (176) 0.27 - 0.38
£ sl FE
o2k It NG, replace intake air temperature sensor. 5
O 6346 60 80 100
{-4) 32) (58)(104)(1048) (1?;_6)(212) CL
Temparature °C {°F) SEFO19P

BR

S|

RS

EC-131
301



TROUBLE DIAGNOSIS FOR DTG P0115

Sensor

(.

Terminal

Gasket /

SEFG84K

-

Resistance k0

e o o e~

o)
=1
T

o R Do N OO
—T T

L i |

Acceptable

20 020 40 60 80 100
(-4} (32} (68}{104) (140) {176) {212}
Temperatura °C {°F)

SEFC12P

Engine Coolant Temperature Sensor (ECTS)

COMPONENT DESCRIPTIO

N

The engine coolant temperature sensor is used to detect the
engine coclant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor
which is sensitive t0 the change in temperature. The electrical
resistance of the thermistor decreases as temperature increases.

<Retference data>

Engine CO?LE:: tempera- Voltage™ Resistance
"G (F) V) (k)
10 (14) 4.4 7.0-11.4
20 (68) 3.5 21-29
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 ccolant temperature sensor) and ECM terminal @ (Sensor's

ground).

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

MONITOR ITEM

CONBITION

SPECIFICATION

COOLAN TEMP/S

® Engine: After warming up

More than 70°C (158°F)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Trouble Code

Check ltems

No.

Malfunction is detected when ...

{Possible Cause)

PO115
0103

® An excessively high or low voltage from the sensor is
entered to ECM.

& Harness ¢r connectors
(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 flluminates.

DTC No.
CONSULT Detected items Engine operating condition in fail-safe mode
ECM*1
GST
POt15 G103 Engine coolant tempera- | Engine coolant temperature will be determined by ECM based on the time

ture sensor circuit

after turning ignition switch “ON” or “START".
CONSULT displays the engine coolant temperature decided by ECM.

Engine coolant temperature decided

Condition (CONSULT display)

Start

Just as ignition switch is turned ON or

40°C (104°F)

or Start

More than 4 minutes after ignition ON

80°C (176°F)

Except as shown above

40 - B0°C [104 - 176°F)
{Depends on the time})

*1: In Diagnostic Test Mode 1l (Self-diagnostic resulis), these numbers are controlled by NISSAN.

302
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TROUBLE DIAGNOSIS FOR DTC P0115

W MONITOR % NO FAIL

COOLAN TEMP/S

30°C

RECORD

|

SEF002P

Engine Coolant Temperature Sensor (ECTS)
(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.

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.

@

CR
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} 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-133

Gl
WA
EM
LG
[FE
oL

T

EL

12X

303



TROUBLE DIAGNOSIS FOR DTC P0115
'Engine Coolant Temperature Sensor (ECTS)

(Cont’d) .
EC-ECTS-01
 : Detectable line for DTC
—— Non-cetectable line for DTG
CE> AT models
ENGINE
COOLANT
—@—— TEMPERATURE
SENSOHR

<!
f

CONNECTOR-12

BEJ JOINT

Y )
[E =1 [35]
W GND-A oM SENS ToM
(ECCS (TRANSMISSION
CONTROL CONTROL
MODULE) MOBULF)
Fi0d
L]
AT e 2 2 2 2] €D
aY L
r
(RSB R DR ERE |§| PR P P PR F R 5 R T R R B
| BREBICEEEEEE 36(37 | 384 39]2c] 1[4z [as] sa] 5| 4] 43 Hs
'—I
T B Y R S E G 4 [olzT2e] [25] [2a]es]  [whee]er] feales]oo
; NN
e from el [ns]nafrs]re 10 O 26[27]28129]30] '35, | [48149450]51|52]53) 886 72
= BREEREAEGE vl HS.
w|ne|ne ] [12]iz)rzsf1m ] Tof] L2l TeoTeoleilselsy] [7rlrelre El
MEC094C
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TROUBLE DIAGNOSIS FOR DTC P0115

AT 8

)
Engine coctant
itemperature f
sensar harness

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

SEF279P
& DISCONNECT
TS.
G12)
o)
C-@ D
TSEFSAHP
E % DISCONNECT ™
€
D)
Q]
—;SEF542P

y
CHECK POWER SUPPLY. NG‘ Check the following.
1. Turn ignition switch “OFF". | ® Hamess for open or
2. Disconnect engine ceolant temperature short between ECM and
sensor harness connector. engine coolant 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.
Voltage:
Approximately 5V
OK
B| Y
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF". "} e Joint connector-12
2. Check harness continuity between ter- ¢ Harness for open or
minal () and engine ground. short between ECM and
Continuity should exist. engine cecolant tempera-
If OK, check harness for short to ture sensor
ground and short to power. & Harness for open or
OK short between TCM
(Transmission Contro!
Maodule) and engine
coolant temperature sen-
sar
If NG, repair cpen circuit,
short to ground or short to
power in harness or con-
nectors.
Y |
NG

CHECK COMPONENT

{Engine coolant temperature senser).
Refer to “COMPONENT INSPECTION”,
EC-136.

OK

Y

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT™, EC-104,

A 4

INSPECTION END

EC-135

hd

Replace engine coolant
temperature sensor.

[MIA

ERM

S
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)
S (Cont’d)

COMPONENT INSPECTION

Engine coolant temperature sensor
Check resistance as shown in the figure,

SEF152P
20r <Reference data>
1 -
§: Temperature °C (°F) Resistance kQ
g : Accepiable 20 (68) 21-29
| 50 (122) 0.68 - 1.00
w 08
2 o4t 90 (194) 0.236 - 0.260
0.2r .
0.1 L If NG, replace engine cooiant temperature sensor.
20 0 20 40 60 80 100
(4] (32) (68)(104)(140)(176)(212)
emperature °C (°F) SEF012P

- EC-136



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor

NOTE: If both DTC P0120 (0403) and DTC P0510 {0203) are displayed, perform TROUBLE DIAGNOSIS
FOR DTC P0510 first {See EC-309.).

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal movement. This sensor is a kind of potentiom-
eter which transforms the throttie position into output voltage, and emits the voltage signal to the ECM. In
addition, the sensor detects the opening and closing speed of the throttle valve and feeds the voltage signal
to the ECM.

|dle 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.

On the other hand, the “Wide open and closed throttle position switch”, which is built into the throttie position
sensor unit, is not used for engine control.

Supply voltage: 5V
[Applied between terminal

A

EM

LC

=
; No. 1 and 3)
Wide open o 6.0
throtile S
position o
i ; Qutput voltage between
() (3) ;94 switeh s terminal No. 2 and 3
= vl Closed T 40
= 5 5| throttle £ % GL
5| position g
15 switch ;
Throttle 3
o] 2 ? position % 20 / T
@ = 3| sensor o /
@
. @ -
3 AT
.3‘3- oIIZD 45 20 135
p |
© Throtite valve opening angle (deg) FA
O] /8
MECE33BA HA
CONSULT REFERENCE VALUE IN DATA MONITOR MODE e
Specification data are reference values.
MONITOR ITEM CONCGITION SPECIFICATION ST
e Engine: After warming up Throttle valve: fully closed 0.35 - 0.65v
THRTL POS SEN ® Ignition switch: ON
(Engine stopped) Throttle valve: fully opened Approx, 4.0V EE{{S
e Engine: After warming up Throttie vaive: fully closed C.0%
ABSOL TH-P/S = ignition switch: ON
{Engine stopped) Throttle vatve: fully opened Approx. 88% EJ]':‘
o) |
HA
EL
(2

EC-137
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’'d)
ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR O (DC voltage)
NO.
llgnition switch “ON’j {(Warm-up condition})
L 0.35 - 0.65V
Accelerator pedal fully released
23 w Throttle position sensor
[lgnition switch * M
Approximately 4V
Accelerator pedal fuily depressed
42 R Sensor's power supply [Ignition switch “ON“] Approximately 5V
(Engine is running.| (Warm-up condition)
43 B Sensor's ground ov
ldle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detecled when ... ChQCk ftems
{Possible Cause)
Code No.
PQO120 A} An excessively low or high voltage from the sensor is | ® Harness or connectors
0403 sent to ECM.> {The throttle position sensor circuit is open or

shorted.}
& Throttle position sensor

B} A high voltage from the sensor is sent to ECM under |  Harness or connectors

light load driving condition.

{The throttle positicn sensor circuit is open or
shorted.)

e Throtile position sensor

e Fuel injector

e Camshaft position sensor

® Mass air flow sensar

C) A low veltage from the sensor is sent to ECM under | e Harness or connectors

heavy load driving condition.

(The throttle position sensor circuit is open or shorted.)
® Intake air leaks
# Throttie 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 iliuminates.

DTC No.
CONSULT Deatected items Engine operating condition in faii-safe mede
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.
Theretore, acceleration will be poor.

Driving condition

When engine is idling Normal

When accelerating Poor acceleration

*1: In Diagnostic Test Mode Il {Self-diagnostic results), these numbers are controlled by NISSAN.

EC-138



TROUBLE DIAGNOSIS FOR DTC P0120

v MONITOR  v¢ NOFAIL

VHCL SPEED SE

20km/h

l

RECORD

SEF651U

s MONITOR  # NOFalL []

CKPSsRPM{POS)
COOLAN TEMP/S

700rpm
85°C

RECORD

]

SEF805U

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

- PROCEDURE

Procedure for malfunction A

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.

CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:

e Before performing the following procedure, confirm that
battery voltage is more than 10V at idle.

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

1} Turn ignition switch “ON” and select “DATA MONITOR?”
mode with CONSULT.
2) Start engine and maintain the foliowing conditions for at
least 5 consecutive seconds.
VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P" or “N”
position
OR

@ 1) Start engine and maintain the following conditions for at
least 5 consecutive seconds. :
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or “N”
position
2) Select “MODE 77 with GST.
OR

1) Start engine and maintain the following conditions for at
least 5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or “N”
position

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

3) Turn ignition switch “ON” and perform “DIAGNOSTIC
TEST MODE (Self-diagnostic resuits)” with ECM.

Procedure for malfunction B

NOTE:

¥ “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/ 2} Select “DATA MONITOR” mode with CONSULT.
3) Start engine and let it idle for at least 10 seconds.

EC-139

MA

EM

LG

FE

CL

M

AT

FA

Sl

RS

BY

EL
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TROUBLE DIAGNOSIS FOR DTC P0120

¥ MONITOR % NO FAL [J
THRTL POS SEN 0.48vV
ABSOL TH+P/S 0.0%

| RECORD |
] SEFQ24P
NG data OK data
THRTL POS SEN 00"00 THRTL POS SEN 00"00
15:38 x0.1¥  +03"'54  15:38 X011V +03"54
R B L B I
ABSOL THeP/S co"00  ABSOL THeP/S 0000
1538 % +03*54 1538 % +03'54
6 35 80 Y5100 0 25 50 75 100

»

»

..

THRTL ABSOL

THRTL AB3OL
0S8  THPO

, POS THPQ .. P
15:38  gEN  SEN 998 SEN SEN
()] (%} (v} (%)
00°36 2.14  30.9 00"48 288 57.4
00'37 220 413 00"47 3.00 605
00"38 226 427 00'48 312 633
00°33 232 444 00"49 324  66.1
0041 226 427 0050 334 684
00"42 220 413 0051 346 714
00°43 258 504 00'52 356 742
00°44 286 525 00'53 368 77.0
00"45 276 549 00'54 380 79.8
SEFD21P

% MONITOR ¢ NOFAL [

CKPS-RPM(POS) 2137rpm

MAS AIR/FL SE 3.07V

COOLAN TEMP/S 84°C

lu]
[ RECORD
SEF808U

Throttle Position Sensor (Cont"d)

OR
@ 1} Start engine and let it idle for at least 10 seconds.
2) Select “MODE 7” with GST.
OR
oy 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 (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.
e 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



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

OR
— comnecy = 1) Maintain the following conditions for at least 10 con-
[ Ecm jo{connecTon]| e & secutive seconds.
a4 = Gear position: Suitable position
Engine speed: More than 2,000 rpm .
Voltage between ECM terminal 6 and ground: @
More than 3V
Voltage between ECM terminal & and ground: ,
/_} Less than 1.5V WA

D6 = T
¢ 1) Maintain the following conditions for at least 10 con- 5,

SEF80SY secutive seconds.

Gear position: Suitable position

Engine speed: Mcre than 2,000 rpm L
Gy Voltage between ECM terminal & and ground:
=CM_\CONNECTOR G} HS. More than 3V

Voltage between ECM terminatl & and ground:
Less than 1.5V

2) Stop the vehicle, turn ignition switch “OFF”, wait at least
. 5 seconds and then turn “ON™. o
@@\ _J—l 3) Perform “DIAGNOSTIC TEST MODE (SeH-diagnostic R

L results)” with ECM.
2 Gl

SEF810U

A
=L

10X

EC-141 311



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor {Cont’d)

EC-TPS-01

N : Detectable line for DTC
— NOD-gletectable ling for DTC

@:NT models
THROTTLE
POSITION
I—\/\{V‘——‘ SENSOR
R w i
- JOINT
Oﬂ_a{z——l CONNECTOR-12
L]
~R= LI—I
! I 8
! !
] I
I i
! |
I 1
1 1 JOINT
| | CONNECTOR-12
(@)
1 1 v
i [L2_]) IL2])
1 | B
1 I
' 1
I I
| 1
| |
| i
I I ) \
I |
I I
“Jeo- -
R W B B B B B
Fel s [l | | &l
AVCC VO GNDA |gom ® SENS oM
(ECCS GND (TRANSMISSION
Coue: 1 2 T
F18§ F19 F103

.
(%]

o
AT 2]2]’2|2‘]§]

__IF—i
1121347 ]8])10]11]12]13[14)15 . 23|24]25]26] 2712812330131 32[33)34 38 -@
5[6]7]8 1617181920212235373839404142434445464748 L H.S.

1911102 | 103 ] 104 [ 105] $06 107 | 108

17 |8 ns [ 120] [121]22f123|124

312 EC-142

MECD95C



TROUBLE DIAGNOSIS FOR DTG P0120
Throttle Position Sensor (Cont’d)

L e DIAGNOSTIC PROCEDURE
Throtile posifion sensor If the trouble is duplicated after “Procedure for malfunction
t} harness connector A", perform “Procedure A" below. If the trouble is duplicated
Ve, Vil after “Procedure for maifunction B, perform “Procedure A”

below. If the trouble is duplicated after “Procedure for mal-

2. Disconnect throttle position sensor har-
ness connector.

3. Turn ignition switch “ON",

4.

[Ql

&3

SEFS66P

EC-143

function C”, perform “Procedure B” on next page. @l
Procedure A
A
INSPECTION START bl
SEF528F — - ¢ EM
1. Turn ignition switch “OFF”. < ®
2. Loosen and ratighten engine ground
Engine ground / ; SCrews.
L [ Intake manifold LG
i Kcolleclor
/ A 4 NG
by CHECK POWER SUPPLY. »| Repair harness or connec-
& 1. Turn ignition switch “OFF”. tors.,

BE
Check valtage bstween terminal (I and )
ground with CONSULT or tester.
Voltage: Approximately 5V
GL
SEF539P E OK
\ 4 NG . 7
: CHECK GROUND CIRCUIT. »{ Check the following. MIT
DISCONNECT 1. Turn ignition switch “OFF”, & Joint connecter-12
G 9 ki 2. Loosen and retighten ground screw. e Harness for open or
TS. 3. Check harness continuity between ter- short between throttle
minal 3 and engine ground. position sensor and AT
Continuity should exist. ECM
If OK, check harness for short to ® Harness for open or
2 ground and short to power. short between throttle
@ position sensor and TCM | B4
OK {Transmission Control
—tD O Module)
If NG, repair open circuit,
A = short to ground or short to A
power in harness or con-
SEFS64P) nectors.
B v NG B3R
DISCONKEDT GHECK INPUT SIGNAL CIRCUIT. » Repair open circuit, short
L f 1. Disconnect EGM harness connector. to ground or short t0 power
Gl TS. Eé} '@ 2. Check harness continuity between ECM in harness or connectors, S
terminal @ and terminal @ .
Continuity should exist.
If OK, check harness for short to
ground and short to power. RIS
] ¢OK NG
= CHECK COMPONENT »| Replace throtile position Efl
{Throttle position sensor}. sensor. To adjust &, per-
sersesp| | Befer to "COMPONENT INSPECTION”, form BASIC INSPECTION,
EC-144. EC-82.
m DISCONNECT %h DISCONNECT ¢ OK
. EEBJ . Gé}l Perform “TROUBLE DIAGNOSIS FOR )
— == INTERMITTENT INCIDENT”, EC-104. [EL
[_Eeom__|o[ cownecron]]
23 ¢
INSPECTION END Dy
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TROUBLE DIAGNOSIS FOR DTC P0120
' Throtile Position Sensor (Cont'd)

Procedure B

INSPECTION START

T

ABJUST THROTTLE POSITION SEN-
SOR.
Perform “Basic Inspection”, EC-82.

¢0K

CHECK INTAKE SYSTEM.

Check the followings for connection,

& Air duct

& Vacuum hoses

& [ntake air passage between air duct to
collector

If disconnected, reconnect the parts.

NG
Reconnect the parts.

r

SEFG21P

Y OK

®
(Procedure A)

COMPONENT INSPECTION
Throttle position sensor

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

Turn ignition switch “OFF".

2.

3. Disconnect throtile position sensor harness connector.

4. Make sure that resistance between terminals @ and @
changes when opening throttle valve manually.

Throtle valve conditions

Resistance at 25°C (77°F)

Completely closed

Approximately 0.5 k€

Partially open

0.5-40ka

Compiletely open

Approximately 4.0 ka2

If NG, replace throttle position sensor,

To adjust throttle position

sensor, perform “BASIC

INSPECTION”. (See page EC-82.)

EC-144



TROUBLE DIAGNOSIS FOR DTC P0125

] Terminal 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 al
” - 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 electrical MIA
/ resistance of the thermistor decreases as temperature increases.
Gasket
SEF504K =M
o0 <Reference data>
o Engine coolant . , LG
6f femperature Vcltage Resistance
g 4= Acceptable °C (°F) (V) (k)
2_
@
é iy -10 (14) 4.4 7.0-11.4
8 o4l 20 (68) 3.5 21-29 o
0.2} 50 (122) 2.2 0.88 - 1.00 s
O 628 40 86 86 100 90 (194) 1.0 0.236 - 0.260
{-4) (32) (SB)(104)(1§01(175)(212] @IL.
Temperature °C (°F) seroizel  *: These data are reference values and are measured between ECM terminal
& (Engine coolant temperature sensor) and ECM terminal @ (Sensor's
ground).
M
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
AT
MONITOR ITEM CONDITION SPECIFICATION Al
COOLAN TEMP/S e Engine; After warming up More than 70°C (158°F)
FA
ON BOARD DIAGNOSIS LOGIC
Diagnostic BA
Trouble Malfunction is detected when ... Ch?Ck ems
{Possible Cause)
Code No.
POt125 ® Voltage sent o ECM from the sensor is not practical, ' F'ﬁ
R . ® Harnaess cor connectars
0908 even when some fime has passed after starting the . . . L
engine (High resistance in the circuit)
e Engine coolant temperature is insufficient for closed * Engine coolant temperature sensor 8T
e Thermostat
loop fuel control.

b

B

IBX

EC-145 315
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TROUBLE DIAGNOSIS FOR DTC P0125

W MONITOR Y7 NO FAIL

COOLAN TEMP/S

30°C

RECORD

|

SEF0Q2P

Engine Coolant Temperature Sensor (ECTS)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Be careful not to overheat engine.

NOTE:

if both DTC P0115 (0103) and P0125 {0908) are displayed,
first perform “TROUBLE DIAGNOSIS FOR DTC P0115".
Refer to EC-132.

“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) 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 OK.

OR
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 QK.

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 |l (Self-diagnostic
results)” with ECM.

If “COOLAN TEMP/S” increases to more than 25°C

(77°F) within 15 minutes, stop engine because the test

result will be OK.

EC-146



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
EC-ECTS-01
@l
I  Detectabie iing for DTC
e : NoN-tetactable ling for DTC MIA
@: AT models
S
EAR :
EMND %;SEATUHE EM
(£28)
L (B LG
Y B
— FE
B{I JOINT
- CONNEGTOR-12
o] cL
+ | ]
3 (VI3
AT
\ \
EA
A
Y B B
&l ] =] BR
W GND-A ECM SENS TCM
{(ECCS GND (TRANSMISSION
CONTROL CONTROL
MODULE) MODULE) ST
E10]
RS
Bl
<] <>
T E107)
O®@  [EAAIEEEREEED "

24125)26]27)28] 29,

|
M BEAID LR REDE @
37|38|38]40]41]42

516]7]8] [18]17]18]19]20]21]22

|80

A1
[
HIR3
&Hl&
5|e
&l
jom =
e
—

1 Jioz]roafree] o] ros]vor [r0e 5 .EE EE.....@EH@..@. (4
E[6]7 I BEE R E B
[ o [ we] [a] mafris [ e 72| [|EeD
[s4]es]sels7]es[r3]r¢ 7576} 2 @y Hs.
o 51 £ EE O R R e 5 T R [ e0]
MEC096C
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TROUBLE DIAGNOSIS FOR DTC P0125

SEF279P

E DISCONNECT
€

D)
=1

SEF541P)

E
HE
G2
Ql

Engine Coolant Temperature Sensor (ECTS)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

318

v
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
sensor hamess connector. engine coolant 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.
Voitage:
Approximately 5V
OK
B v
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”, "1 @ Joint connsctor-12
2. Check hamess continuity between ter- * Hamess for open or
minal I} and engine ground. short between ECM and
Continuity should exist. engine coclant tempera-
If OK, check harness for short to ture sensor
ground and short 1o power. * Harness for open or
short between TCM
OK {Transmission Ccndrol
Module) and engine
coolant temperature sen-
sor
tf NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
h 4
CHECK COMPONENT NG‘ Replace engine coolant
(Engine coolant temperature sensor}. " -temperature sensor.
Refer to “COMPONENT INSPECTION",
EC-149.
OK
r
NG

CHECK THERMOSTAT OPERATION.
When the engine is cold [lower than 70°C
(158°F)], grasp lower radiator hose and
confirm the engine coolant does not flow.

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

y

INSPECTION END

EC-148

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
J MA
SEF152P =M
- <Refererice data>
18- g ) L@
&t Temperature °C {°F) Resistance
g :' Acceptable _ 20 (68) 2.1 -2.9kQ
g 1.0} 50 (122) 0.68 - 1.0 k2
c.8r —
2 90 (194) 0.236 - 0.260 kO
a 0.4f =
| — — . _ EE
a1 . . If NG, replace engine coolant temperature sensor.

20 0 20 40 60 80 100
(-4} (32) (63)(134](158] (1?_5](2'12) @IL
Temperature °C (°F} SEF012P .

Vi

AT

EC-149 w10
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Louver

Heater pad Holder

_\\\\\\\ \\\_\gyh‘i{\\ N\ ‘\\‘\
:I!.I/L//,é"'z"//l‘”ﬂﬂﬂ

T,

Zirconia tube

SEF463R

Qutput voltage V. [v]

0 i
Rich —=— Ideal ratio ——= Lean

Mixture ratio
SEFZ88D

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 O2 SEN-B2 0-03Ve06-1.0V

s Engine: After warming up

FR 02 MNTR-B1
FR O2 MNTR-B2

Maintaining engine speed at 2,000 rpm

LEAN < RICH
Changes more than & 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
(pericdically change)
Front heated oxygen sen- |Engine s running.| M :
51 W Front heated oxygen sen- Alfter warming up to normal operating tempera- | 08111},
sor (Left bank) ture and engine speed is 2,000 rpm. 0 .................
-
[ 1877 S
SEFJ59V

EC-150



TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)
Front Heated Oxygen Sensors (Front HO2S)

(P0130: Right bank) (P01 50 Left bank) (Circuit)
oK NG (Cont'd)
w ON BOARD DIAGNOSIS LOGIC
Under the condition in which the front heated oxygen sensor sig- €l
nal is not input, the ECM circuits will read a continuous approxi-
wa _________ mately 0.3V. Therefore, for this diagnosis, the time that output
o.2v --Y__V__ T T voltage is within 200 to 400 mV range is monitored, and the diag- A
ov nosis checks that this time is not inordinately long.
SEF237U EM
Dlagg?)sc,jt;cl;l'gc.)uble Malfunction is detected when ... (Pg:s?g::?;;sse) LG
P0130, 0503 ¢ The voltage from the sensor is constantly approx. 0.3V. ® Harness or conneclors
{Right bank) (The sensor circuit is open or shorted.)
P0150, 0303 e Front heated oxygen sensor
{Left bank)
FE
GL
DIAGNOSTIC TROUBLE CODE CONFIRMATION M
PROCEDURE
W Fr o2 senB1 PorsolE [ MFR 02 sen-B2 PSell [:] CAUTION,
OUT OF CanErTioN OUT OF CoNBITION Always drive vehicle at a safe speed. AT
====== MONITOR ======||======MONITOR =====c

CMPSRPMPOS)  1300mm || CMPSRPMIPOS)  1300r0m NOTE:

SREGaGL  dam || errson. g If “DIAGNOSTIC TROUBLE CODE CONFIRMATION g4
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test. =7
TESTING CONDITION:

SEFS24Y] ¢ Never raise engine speed above 3,600 rpm (A/T), 4,000
rpm (M/T) during the “DIAGNOSTIC TROUBLE CODE 3R
CONFIRMATION PROCEDURE". If the engine speed limit
is exceeded, retry the procedure from step 2).
lmo ro1zol LJ||  WFR oepuwol 0 e Always drive vehicle at a temperature of more than -10°C S
(14°F).
T e | pe e Before performing the following procedure, confirm that
SR sopL sam || BRURsomr asve battery voltage is more than 11V at idle. RS
= 1} Start engine and warm it up to normal operating tem-
perature i
. . =7
2) Stop engine and wait at least 5 seconds. :
3) Turn ignition switch "ON” and select “FR 02 SEN-B1
SEFS25U (-B2) P0130 (P0150)” of “FRONT O2 SENSOR” in HA
“DTC WORK SUPPORT" mode with CONSULT.
4) Touch “START".
5) Start engine, =
Wrrozsens Pl [J|]  WFRo2sen82 Poisol [ 6) When the foliowing conditions are met, “TESTING” will ——
be displayed on the CONSULT screen. Maintain the
COMPLETER COMPLETES conditions continuously until “TESTING” changes 10y
“COMPLETED”. (it will take approximately 10 to 60
seconds.)
SELF-DIAG RESULTS SELF-DIAG RESULTS CKPS-RPM (POS,- 1,600 - 2,400 rpm
Vehicle speed: 70 - 100 km/h (43 - 62 MPH)
B/FUEL SCHDL: 1 -5 ms
SEF526) Selector lever: Suitable position

EC-151 1



TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

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
Tl 3 OVERALL FUNCTION CHECK
HS. E} 2\4 . Use this procedure to check the overall function of the front heated
T Y Z- oxygen sensor circuit. During this check, a 1st trip DTC might not
EcM__ [o[connecTor]] o %

be confirmed.

(RH)S0orST(LH) 25 @ 1) Start engine and warm it up to normal operating tem-
’ t ) perature,

2) Set voltmeter probes between ECM terminal 68 RH, &
o o LH (sensocr signal) and @ (ECM ground).

3} Check the following with engine speed held at 2,000
SEFOB1V rpm constant under no load.

¢ The voltage does not remain in the range of 0.2 - 0.4V.

58
;.)\1

N
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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)
LEFT BANK
@l
EC-FRO2LH-01
IGNITION SWITCH LA
ON or START
jl el : Detectable fine for DTG
15A EESEK EEEEBSVER m—: Non-detectable line for DTC EM
(/B =
s E10
L2 LG
R/B
FRONT
HEATED
OXYGEN
E,ENSOH
F28 _ FE
[HE [ R A
R/B L W €L
[
I |
JOINT .
y | I CONNECTOR-11 T
1
R/B | I 1 1
I_J_‘ l | L:l! Ll:r-J_I AT
@5 Dl :
R/B ] I .
1k &
4 I .
| |
] y v A
| I
i H
i i
1 .
i 1
g
L W I 1 Sl
B B B
o _ ol | l
O2HL  OZ5FL |eem 3
e * *
MODULE) —L -
Fig Fig BT
. Refer to last page (Foldout page;. H]A
=
[ —1
=0 Al B EAYGR = F106
\§syy ]1]‘11|11|1] EL
(>4

1017102 [ 103] 104 | 1051106107 | 108
1W0efu0m |l {nagndjuajus
rng g a2 )res |

F
@ 7

MEC101C
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TROUBLE DIAGNOSIS FOR DTG P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)
(P0130: Right bank) (P0150: Left bank) (Circuit)

(Cont’d)
RIGHT BANK
EC-FRO2RH-01
IGNITION SWITGH
ON or START
X . : Detectable fine for OTC
Ref . \
15a |EUSE R, e ; Non-detectable ine for DTC
(/B
R/B
FRONT
HEATED
OXYGEN
SENSCR
RH
1 0
R/B Ly W
A P
| 1
i | | JOINT
I I CONNECTOR-11
o @D,
R/B ! ' K ]
E = =
oo | B
I I
R/B | [
| 1
+ | |
| !
| I
I I
i l
| |
| |
H |
| I
l’-" -. h
uy W B B B
el [[so] I
OZHR  OZSFR  |ecm ®
(ECCS
CONTROL J_
MODULE) = =
F19
Refer to last page (Foldout pags).
<
B 121310 Fag F106
EDP Gerp®® EEEnmE

101102 J 1037 104 | 105] 108|107 | 108
oozl | n3] n4|ns| e
e ng 9| 120] | et] 122212

F
= H.S.

MEGO87C
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)
T (P0130: Right bank} (P0150: Left bank) (Circuit)
/ / Klntake manifold (cont’d)

collector

DIAGNOSTIC PROCEDURE

N INSPECTION START Gl
N"ﬁ—

¥ MA

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

SEF539P| | Screws. - EM
Right bank (-B1)
e } \ A\ ﬂ;.@
Front heated oxygen \ |
h 4

CHECK INPUT SIGNAL CIRCUIT. NG_‘ Repair harness or connec-

1. Turn ignition switch “OFF”. "1 tors,

2. Disconnect corresponding front heated
oxygen sensor harness connector and
ECM harness connector. FE

3. Check harness continuity between ECM

X/ and sensor terminals. oL
SEF062V/ Terminals

P code Bank
Left bank (-B2) __- ECM Sensor MT
AL y PO130 50 2 RH
/w@p P0O150 51 2 LH
\J Continuity should exist. AT
4. Check harness continuity between ECM
and sensor or ground.
C sensor LH harness :/ 9 FA
G connector  AD) Terminais
P code Bank
- ECM Sensor or . A
- ground 0
. SEF063V
S PO130 50 2 or ground RH

QISCONNEET % P0O150 51 2 or ground LH R
Hs. Eé :] T.8.

cort 10| CoNNEGTOR - Continuity should not exist. : ]
L—% 1z If OK, check harness for short. Sﬁf

(RH) 580 51 (LH)
OK
[@] ; R
CHECK COMPONENT NG‘ Replace corresponding
= 1 (Front heated oxygen sensor). "| front heated oxygen sen-
(f Q] y Refer to “COMPONENT INSPECTION” sor. BT
E@ J on next page.
SEF064V
OK
‘ A
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104. : =1
4
DX

INSPECTION END

EC-155 a5
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)

~ vomon Ao o L &P:gL :;:.’Od)nght bank) (P0150: Left bank) (Circuit)
CKPS+RPM (POS)  2137rpm
MAS AIR/FL SE 1.98v COMPONENT INSPECTION
SF?(;:ASNELE;P/S 0&;:"’\5: Front heated oxygen sensor
R 02 MNT'H_B1 L:EAN @ 1) FS);&:; Ljerrégine and warm it up to normal operating tem-
N PULSE 26msec " 2) Select “MANU TRIG” and “HI SPEED” in “DATA
by MONITOR" mode with CONSULT, ang select “FR 02
RECORD SEN-B1 (-B2)” and “FR 02 MNTR-B1 {-B2)".
SEF614P 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 1112131415
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.
¢ “FR Q2 SEN-B1 (-B2)” voltage goes below 0.35V at
least once.
e “FR O2 SEN-B1 (-B2)” voltage never exceeds 1.0V.
3D -
o\ I FR 02 Had
1751 BEM SEN e
(POS) -Bi
{rpm) V . Maximum
0913 2050 019 2 X T A « Maxi
or1i 2050 018 N PR SN Should be over 0.6V
09"09 2050 0.18 o2 3 ' o Vs at least one time.
09'07 2037 0.8 Z% . :
0705 2000 022 A SR + Minimum voliage
CEi S-S VS S A VR .
L GRAPH J ,rio Minimurm SEFG16P
OR
comeer (E) 1) Start engine and warm it up to normal operating tem-
ﬁy e B perature.
HS. 2\ 2) Set voltmeter probes between ECM terminal 6 RH, &
3 ):5 LM (sensor signal) and @& (ECM ground).
ECM__[O| CONNECTORI) 6 3) Check the following with engine speed held at 2,000
(RH) 8Corst {LH) 29 rpm constant under no load.
o Malfunction indicator lamp goes on more than 5 times
@@ within 10 seconds in Diagnostic Test Mode Il (FRONT
o o HEATED OXYGEN SENSOR MONITOR).
A AR e The maximum voltage is over 0.6V at least one time.
ofds\—H SEFOBIV 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), PO151 (-B2)

e
N P o

Zirconia, tube

SEF463R

Qutput voltage V. {v]

Front Heated Oxygen Sensor {Lean shift
monitoring) (Front HO2S) (P0131: Right bank),

(P0151: Left bank)
COMPONENT DESCRIPTION

(6]

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 ciosed-

=
=

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..

=5
0 i
Rich —«—— Ideal ratio —= Lean
Mixture ratio @&
SEF288D
CONSULT REFERENGCE VALUE IN DATA MONITOR MODE T
Specification data are reference values. e
MONITOR ITEM CONDITION SPECIFICATION Ar"
L
T o e 0-03V &5 0.6-1.0V
e Engine: After warming up Maintaining engine speed at 2,000 rpm EA
FR 02 MNTR-B1 LEAN e+ RICH .
FR 02 MNTR-B? Changes more than 5 times
during 10 seconds. @A
A
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference vaiues, and are measured between each terminal and @ (ECCS ground). BR
TER-
WIRE DATA
M{LI\(;AL COLOR ITEM CONDITION {DC voitage) 8T
0 - Approximately 1.0V
(periodically change) R%
Front heated oxygen sen- [Engine /s runiing.| V)
50 w sor (Right bank) T
51 W Front healed oxygen sen- After warming up to normal operating tempera-
sor (Left bank) ture and engire speed is 2,000 rpm.
HA
SEF059V
Sl
i
EC-157 327
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TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

CK

NG

SEF257V

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Right bank),
(P0151: 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 sui-
ficiently high and whether the “lean” output is sufficiently low. When
both the outputs are shifting to the lean side, the maliunction will
be detected.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause)
PO131 e The maximum voltage from the sensor is not reached to the | ® Front heated oxygen sensor
0411 specified voltage. « Front heated oxygen sensor heater
~ {Right bank) o Fuel pressure
PO151 # Injectors
0415 » Intake air leaks
{Left bank;

HFRO2 SEN-B1 Po1atll [T
OUT OF CONDITION

M FRc2sen-a2Porsil ]
OUT OF CONDITION

j======x=: MONITOR

CMPS.APM{POS) 1300rpm
THHTL FOS SEN 0.72v
BFUEL SCHDL 2.8ms

CMPS-BPM(POS) 1300rpm
THRTL FOS SEN 072
B/FUCL SCHOL 2.9ms

SEF527L

8 FR 02 SEN-BT Poiat B[]

WFR oz sene2 Fnis1 il [

TESTING
======: MONITOR =2=====|j=ss== MONITOR ======
GMPS.RPMPOS) 1862rpm CMPS-RPMPOS) 1882rpm
THRTL POS SEN 0.9V THATL POS SEN 2.90v
BFUEL SCHOL 35ms B/FUEL SCHDL 3.5ms,
SEF528U

B FR 02 sEN-B1 P13t I [

COMFLETED

BrFrozsenazroisi ]

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.

¢ 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) P0131 (P0151)” of “FRONT Q2 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)

[uggp (]

EC-158



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)

Vehicle speed: 78 - 100 km/h (48 - 62 MPH)
B/FUEL SCHDL: 2.4 - 4.5 ms )
Selector lever: Suitable position Gi
If “TESTING” is not displayed after 5 minutes, retry
from step 2).
7) Make sure that “OK” is displayed after touching “SELF- A
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-160.

B
OR
=Y e 5 OVERALL FUNCTION CHECK LG
wiiie, 4
HS. 2\ 2:5 Use this procedure to check the averall function of the front heated
=T " < oxygen sensor circuit. During this check, a ist trip DTC might not
| _Ecm |o[connEcToR]| 9 6 bgygonfirmed. reutt. Luring stinp g
(RH) S0orSTLH) 25 @ 1) Start engine and warm it up to normal operating tem-
perature. : _
(‘qﬂ 2) Set voltmeter probes between ECM terminal &3 LH, & FE
. & o RH (sensor signaly and @ (ECM ground).

\ 3) Check the foilowing with engine speed held at 2,000

o4 CB\H SEFO61V rpm constant under no load. GL

¢ The maximum voltage is over 0.6V at least one time.
e The minimum voltage is below 0.1V at least one time.

RS
Br
()

EL

EC-159 20
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TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

BactvetesT [
SELF-LEARN B1; 100%
CONTROL B2 : 100%

zz=c=zzz=z MONITOR ===z==zzz=:
CMPS+RPM (POS) Orpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 0.90V
FR 02 SEN-B2 0.80V
A/F ALPHA-B1 100%
AF ALPHA-B2 [ 100%
L CLEAR |
SEF324R

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Right bank),
(P0151: Left bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

Loosen and retighten front heated oxygen
Sensor.
Tightening torque:

40 - 50 N-m

{41 - 5.1 kg-m, 30 - 37 ft-Ib})

< sensor harness
2

Air cleaner AN
\ - 5 connector ’

SEF649T

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 contral
cosfficient by touching “CLEAR".

4. Run engine for at least 10 min-
utes at idle speed.

Are the 1st frip DTCs PO171,
P0174 detected? Is it difficult

Yes

A4

to start engine?
OR

2. 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.

4. Siop engine and reconnect mass
air flow sensor harness connec-
tor.

5. Make sure diagnostic trouble
code MNo. G102 is displayed in
Diagnestic Test Mode 11,

6. Erase the diagnostic test mode |l
(Self-diagnostic results) memory.
Make sure diagnostic trouble
code No. 0505 is displayed in
Diagnostic Test Mode I

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?

v No

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO171,
P0O174”, EC-219.

CHECK COMPONENT
{Front heated oxygen senscr heaters).
Refer to “COMPONENT INSPECTION™ on

NG

hd

next page.
¥ OK

Replace corresponding front
heated oxygen sensor.

CHECK COMPONENT
{Front heated oxygen sensors).
Refer to “"COMPONENT INSPECTION” on

NG

next page.
¥ OK

Perform “TROUBILE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.
Refer to “TROUBLE DIAGNQSIS FOR DTC
P0130 (-B1), PD150 (-B2)" for circuit,

EC-150.
v

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 @
Check resistance between terminals @ and ) .

CISCONNECT

€

Resistance: 2.3 - 4.3Q at 25°C (77°F)
. Check continuity between terminals @ and @, @ and @ . (M4
Cﬁﬂ Continuity should not exist.
if NG, replace .the front heated oxygen sensor.
sersgecl  CAUTION: =0

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

Gl
0 Front heated oxygen sensor M
7 MONITOR 4 NO FAIL = 1) Start engine and warm it up to normal operating tem-
CMPS'RPM (PGS)  2137rpm perature _
b A
O i AN 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-B LEAN SEN-B1 (-B2)” and “FR 02 MNTR-B1 (-B2)”. BA
LN;# i‘ﬂ.kﬁﬁ:@l ?@ﬁ'&f“’“ 3) Hold engine speed at 2,000 rpm under ne load during
O2SEN HTR-B1 ON the following steps.
4} Touch “RECORD” on CONSULT screen. A
RECORD ] 5) Check the following.
SEF700T e “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 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R a8

R = “FR 02 MNTR-B1 (-B2)”, “RICH”
L = “FR 02 MNTR-B1 {(-B2)”, “LEAN” -
¢ 'FR Q2 SEN-B1 (-B2)” voltage goes above 0.6V at 8T
least once.
¢ “FR 02 SEN-B1 (-B2)” voltage goes below 0.35V at HA
least once.
e The voltage never exceeds 1.0V.

DX

EC-161 -
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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)
BB
L hew B 8§+
17:51 (POS) -B1
(rpm) V o Maximum
0913 2050  0.19 O O A B « Maxi
TN T S-S O AN WA T e 7Y
09"09 2050 0.18 @S 3 ' - e at least one time.
0907 2087  0.18 =S : _
09'05 2037 0.8 o g ' L L -
09'03 2080 0.23 § g’ v R . h?:mr:;ug \éoi:ageo a5y
09 L . v W . should be below Q.
01 2012049 e ~ ~ "M" ~ : at least one time.
| GRAPH S snimum SEFG16P
OR
Gy I s @ 1} Start engine and warm it up to normal operating tem-
HS. 2 perature,
— \ 25 2) Setvoltmeter probes between ECM terminal 8 RH, 63
ECM__ |ojconnecTor|[ ©° 6 LH {sensor signal) and @ (ECM ground).
(RH)50or 51 (LH} 25 3) Check the following with engine speed held at 2,000
rpm constant under no load.
" v ¢ Malfunction indicator lamp goes on more than 5 times
(&) within 10 seconds in Diagnostic Test Mode Il (FRONT
. @ S HEATED OXYGEN SENSOR MONITOR),
Cfc‘b\H ¢ The maximum voliage is over 0.6V at least one time.
SEFOBTV 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)

Reater pad

R = s 1/

Louver
Holder

Zirconia tube

SEF463R

Qutput voltage Vv, [v]

0

Rich ==— [deal ratipc ——= Lean

Mixture ratic
SEF288D

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 leaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.
The ECM adiusts 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 O2 SEN-B1

FR O2 SEN-B2 0-03V«06-1.0v
e Engine: After warming up Maintaining engine speed at 2,600 rpm

FR O2 MNTR-B1 LEAN « RICH

FR O2 MNTR-B2

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 (DG voltage)
NO.
0 - Approximately 1.0V
(pericdically change)
Front heated oxygen sen- | (Enging s running.| V)
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.
" SEF059V

EC-163

WA

Bl

LG
_

FiE

ClL,

I
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TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

SEF209U

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” ouiput is sufficiently low. When both the
outputs are shifting to the rich side, the malfunction will be
detected.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Possible Cause)
PO132 ¢ The maximum and minimum voltgges from the sensor are not | ® Front heated oxygen sensor
0410 around the specified voltages. ® Front heated oxygen sensor heater
(Right bank) « Fuel pressure
P0O152 ® Injectars
0414
(Left bank)

W Fr oz sen-B1roizzll [ #Fro2sENB2 Po1s2l []
OUT OF CONDITION OUT OF CONDITION
======: MONITOR z==== | |====== MCNITOR =====%
CMPS.RPMIPOS) 1300rem CMPS.RPMPOS) 130Crpm
THATL POS SEN 072V THRTL POS SEN 0Ty
BIFUEL SGHOL 29ms BFUEL SCHDL 2.9ms
SEF530U

W Fr 02 sen-e1 Forazll [

Brroz2sen-82 ronszll [

TESTING TESTING
| MONITOR MONITOR
CMPS.RPMPOS} 1882rpm CMPS-RPM{POS) 1862rpm
THATL POS SEN .80V THHIL POS SEN 0.50v
HIFLEL SCHDL 3.5ms B/FUEL SCHDL asms

SEF331U

W R 2 sen-81 Po1az IR [

COMPLETED

W Fr 02 SEN-B2 Po152 D

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF&32U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROCUBLE 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 operaling 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 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)
Vehicle speed: 78 - 100 km/h {48 - 62 MPH)
B/FUEL SCHDL: 2.4 - 4.5 ms

EC-164

®



TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

HS.

——

m GONNECT

ECM _ [O| CONNECTOR
(RH) 50 or51 (LH) 25

&
§ AN,

P Sy

g

SEFOE1V

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).

73 Make sure thai “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-166.

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 0 RH, &)
LH (sensor signal) and & (engine ground).
3) Check the following with engine speed held at 2,000
rpm constant under no toad.
# The maximum voltage is over 0.8V at least one time.
e The minimum voltage is below 0.35V at least one time.

EC-165

(&

MA -
R

LC

Fe

cL

W

AT
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TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

BactveTesTl [

SELF-LEARN B1:100%

CONTROL B2:100%
sozmszo==s MONITOR z=====zzz=:

CMPS«RPM (POS} Orpm

COOLAN TEMP/S 93°C

FR 02 SEN-B1 0.80v

FR 02 SEN-B2 0.80V

AF ALPHA-B1 100%

A/F ALPHA-BZ h_u] 100%

CLEAR l

SEF324R

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Right bank),
(P0152: Left bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

Mass air

N sensor harness
3~ connector f )

D)

flow

SEF848T

Loosen and retighten front heated oxygen

$ensor.

Tightening torque:
40 - 50 Nm {4.1 - 5.1 kg-m, 30 - 37

ft-1b)

b A

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up o normal
operaling temperature.

2.

. Clear the self-learning control

Select "SELF-LEARNING
CONT” in “ACTIVE TEST"
mode with CONSULT.

coefficient by touching
“CLEAR",

. Run engine for at least 10 min-

utes at idle speed.

Are the 1st trip DTCs P0172,
P0175 detected? Is it difficult
to start engine?

Yes

OR

. 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 reconnect

mass air flow sensor harness
connector.

. Make sure diagnostic trouble

code Ne. 0102 is displayed in
Diagnostic Test Mode 1.

. Erase the diagnostic test mode

Il (Self-diagnostic results)
memary. Make sure diagnostic
frouble code No. 0505 is dis-
played in Diagnostic Test Mode
I

. 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 P0172,
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

CHECK COMPONENT NG‘ Replace corresponding
(Front heated oxygen sensor heaters). "] front heated oxygen sensor.
Refer to “COMPONENT INSPECTION”
below.

l oK
CHECK COMPONENT NG

(Front heated oxygen sensors).

1. Turn ignition switch “OFF”.

2. Disconnect sensor harness connector
and check for water,
Water should not exist.
i OK, go to step 3.

3. Check front heated oxygen sensor-B1
{-B2).

Refer to “COMPONENT INSPECTION”

i below.

Y

CK
A

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT™, EC-104.
Refer to “TROUBLE DIAGNOSIS FOR
DTC PO130 (-B1), PO150 (-B2)” for circuit,
EC-150.

INSPECTION END

=
TS.

DISCONNECY

/’ b
N

32|

(%‘g) (e o
SEFS5860
Yr MONITOR  ¥¢ NOFAIL L]
CMPS«RPM (POS) 2137rpm
MAS AIR/FL SE 1.96V
COOLAN TEMP/S 84°C
FR O2 SEN-B1 037V
FR 02 MNTR-B1 LEAN
INJ PULSE-B1 2 Gmsec
A/F ALPHA-BT 101%
02SEN HTR-B1 ON
] RECORD
SEF700T]

COMPONENT INSPECTION

Repair or replace harness
and/or connectors or
replace corresponding
heated oxygen sensor.

Front heated oxygen sensor heater

Check resistance between terminals @ and d@) .
Resistance: 2.3 - 4.3Q at 25°C (77°F)

Check continuity between terminais @ and M, @ and @ .
Continuity should not exist.

It NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygenh sensor which has been dropped
from a height of more than 0.5 m {18.7 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) Select “MANU TRIG”

and “Hi SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FR 02

SEN-B1 (-B2)” and “FR O2 MNTR-B1 (-B2)".

3) Hold engine speed at 2,000 rpm under no load during

the following steps.

4) Touch “RECORD” on CONSULT screen.

EC-167

Sl

LG

€L

[l

FA

RA
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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 Q2 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 O2 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR-B1 (-B2)", “RICH”
L =“FR Q02 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.
e The voltage never exceeds 1.0V.
f=230) ]
9% @
e B ER 1B
: (F’OS) -B1
{rpm) v Maximum
0913 2050  0.19 A + Maxi
0911 2050 018 > PR R P should b6 over 5.6V
05709 2050 0.18 mo 3 ! e L, s at least one time.
0907 2037 0.18 =% .
09"05 2037  0.18 H ' T -
09"03 2060 0.23 o . L * Minimum voltage
09'01 2012 0.43 o] 2 . or L T should be below .35V
rn v ~ VM' . at least one time.
L GRAPH | o mum SEF616P
OR
Sl s 3 @ 1) Start engine and warm it up to normal operating tem-
is. 2 perature.
i : 2) Set voltmeter probes between ECM terminal 6 RH, &)
ECM |0|CONNECTOR" o* 6 LH (sensor signal) and @5 (ECM ground).
(RH)}50or51(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
® O HEATED OXYGEN SENSOR MONITOR).
cf(!)\ y e The maximum voltage is over 0.6V at least one time.
SEFOBTY e 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)

Heater pad

N e A

Louver
Holder

AR

LVAELANY %M: ‘. Y

\\\\\\-\\ %

Zirconia tube

SEF463R]

Qutput voltage V. [v]

0

]
- -

Rich —— Ideal ratioc ——= lLean

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),

(P0153: Left bank)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
foid. it detects the amount of oxygen in the exhaust gas compared

to the outside air. The front heated oxygen sensor has a closed-

MIA

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.

EM

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.

LG

Mixture ratio @LL
SEF288D

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

MONITOR ITEM CONDITION SPECIFICATION -
FR 02 SEN-B1 A
FR 02 SEN-B2 0-03vVe06-10V

® Engine: After warming up Maintaining engine speed at 2,000 rpm || EAN s RICH i
FR 02 MNTR-B1 ' ' Changes more than & times
FR 02 MNTR-B2 during 10 seconds. Bf\
B
ECM TERMINALS AND REFERENCE VALUE B8R
Specification data are reference values, and are measured between each terminal and @ (ECCS ground).
TER-
WIRE DATA ST
ITE
MINAL COLOR M CONDITION (DC voltage)

NO.

0 - Approximately 1.0V BiS]
(periodically change)
Front heated oxygen sen- | [Engine is running.| S BT

50 w sor (Right bank) Ll PR

51 W Front heated oxygen sen- After warming up to normal operating tempera- | D-5j(}1: : 11

sor (Left bank) ture and engine speed is 2,000 rpm. L It A
T SEF05OV gl
IoX

EC-169
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TROUBLE DIAGNOSIS FOR DTC P0133 {-B1), P0153 (-B2)

CK

NG

v

ov

SEFROV

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 Troubla

Maifunction is detected when ...

Check ltems

Code No. {Possible Cause)
P0133 e The cycle of the voltage signal from the sensor is more than | @ Harness or connectors
0409 the specified time. {The sensor circuit is open or shorted.)

(Right bank)

PO153
0413
{Left bank)

e Front heated oxygen sensor

e Front heated oxygen sensor heater
® Fuel pressure

e |njectors

e Intake air leaks

& Exhaust gas leaks

e PCY

e Mass air flow sensor

W rr o2 SEN-B1 Potzzll [ W FRO2 SEN-B2 PO [
QUT QF CONDITION GUT OF CONDITION
masz=z MONITOR = MONITOR ======
CMPS-RPMPOS) 3o0pm || cvPsRPMPOS) 1300¢pm
THRTL POS SEN 0.72v THATL POS SEN 072V
BAFLEL SCHOL 25ms B/FUEL SCHDL 29ms
SEF533U

W FR 02 SEN-B1 Po1aall []

====== MONITOR

—————— : MONFTOR ======

W FR 02 3En-B2 Pe153 D

TESTING

CMPS-RPM(POS) 1862ipm
THRTL POS SEN 0.80V
E/FUEL SCHDL J.5ms

CMPS-RPMIPOS) 1862rpm
THRTL POS SEN 0.90V
B/FUEL SCHDE 3.5ms

SEF534U

W FR G2 5EN-B1 Po133ll D

COMPLETED

W Fr oz sEN-B2 Pot1s3ll [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF435U

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).

¢ 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) P0133 (P0153)” of “FRONT Q2 SENSOR” in
“DTC WORK SUPPORT” mode with CONSULT.
4) Touch “START™.
5) Start engine and let it idle for at least 3.5 minutes.
€) When the following conditions are met, “TESTING” will
be 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)

EC-170



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

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- NiA
NOSTIC PROCEDURE”, EC-174.

&M
OR
Dl s OVERALL FUNCTION CHECK LC
HS. f{;‘is Use this procedure to check the overall function of the front heated
M eom Hco o] % ‘E oxygen sensor circuit. During this check, a 1st trip DTC might not |
L_E NNECT be confirmed.
(RH) S0erdi (LH) 25 @ 1) Start engine and warm it up to normal operating tem-
perature, -
@w 2) Set voltmeter probes between ECM terminal 6 RH, i
‘ 5 o LLH {sensor signal} and @ (ECM ground).
\ 3) Check the following with engine speed heid at 2,000
e CB\H SEFOE1V rpm constant under no load. GL

¢ Malfunction indicater lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode Il (FRONT T
HEATED OXYGEN SENSOR MONITOR).

EC-171 "



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
1 m  Detectable line for DTC
1sa  |BSE, |Eefertoen e : Non-detectable line for DTC
=)
! (GED,
LT
RB
FRONT
HEATED
OXYGEN
SENSOR
LH
[T T 0 [ R
R/B L W
'
) ' ' JOINT
' ' CONNECTOR-11
BN
a/8 I | 1 1
I | l_lz-J LiT|_|
| t B
E13 I !
I |
| |
A | |
i [
| [
| | 4 \
| [
| [
| |
| |
| |
| |
1@
L W
- B B
] G l
0z2AL 025FC  Jeom ®
(cEgr?TSHOL
MODULE) J:— ___
Feter to last page (Foldout page}.
=
1
2 Jal B NG =
Qe
I
01 10e [ 03] 10a] | 105 106 107 f 108 1]2]3
g o [ o] | s fnafns] e mﬁﬂﬂ 0S
g || oo] [2tff@f4] HEmelihs =
MEC101C

342




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
IGNITIONSSWITCH
ON or START o
= . : Detoectable fine for DTC
Refer te St .
154 ELLISCE;K EL-POWER. e : Non-detectable line for DTC
(/)
(ES]
R/B
FRONT .
HEATED
OXYGEN
SENSOR
[RH
R/B Y w
A P
| l
4 I | JOINT
| I CONNECTOR-11
I I GID);
R/B | ! ] J
36 | i (L] |_l_|
| | B
E13 I |
I |
| |
+ | |
| |
| |
N B ) \
| |
| |
| |
| |
| |
| |
b:‘. -. ﬁ
Ly w B B B
119] !E50|| |
OzHR  025FR  |eom ®o— ,|
{ECCS
CONTROL J_
MODULE) — =
Fi01 E® ED
Refer to last page (Foldout page).
(Fz) (1213140 (F3d) (F106)
D@ Frp )
———
10t | 102 11104 | {105} 106 L 107 | 108 ..Eﬂ 20f21122 24 (25 44[451461470 [64(65|66 57
s5]6]7 O 26]27{28]29]30 48] as]50]51]52]safeafsal70] 11
s fua ] wr |1 | e s |4 3132 72
1 e 122 e 2HIe m |33|34|35 36|37 54 55]56]57[58173]74] 75 76
g g0 123124 m mm 42 (43 .m..@ ... MECO87G

EC-173

CLL

T

AT

FA

BR

DX
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-82)

Engine ground / p
Intake manifold
‘ Kc/ollec!])r

SEFD98P

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Right bank),
(P0153: Left bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

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

Mactvetestl [
SELF-LEARN B1:100%
CONTROL B2 : 100%

—===zz====zx MOMNITOR ===z===zzz=:
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%

AF ALPHA-B2 11 100%
| CLEAR |

SEF324R

SCrews.
‘
CHECK EXHAUST AIR LEAK. NG‘ Repair or replace.
Start engine and run it at idie. Listen for an "
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 ieak between the mass air flow
sensor and the intake manifold.
OK
B h 4 v
CLEAR THE SELF-LEARNING DATA eS, Go to “TROUBLE DIAG-
1. Start engine and warm it up tc normal NOSIS FOR DTC PO171,
operating temperature. P0O174 or PO172, PO175",
@ 2. Select “SELF-LEARNING EC-219, 225.
CONT” in “ACTIVE TEST”

mode withh CONSULT.

3. Clear the selff-learning control
coeflicient by touching
“CLEAR”,

4. Run engine for at least 10 min-
utes at idle speed.

Are the 1st trip DTCs P0171,
P0O174 or PO172, PO175
detected? Is it difficult to start
engine?

3. Disconnect mass air flow sensor
harness connecter, 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 I1.

6. Erase the diagnostic test mode
Il {Self-diagnostic results)
memory. Make sure diagnostic
frouble code No. 0505 is dis-
played in Diagnostic Test Mode
1.

OR
@ 2. Tum ignitian switch “QFF".

7. Bun 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
®

EC-174



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 (-B1)

i ’ \ f?
Front heated oxygen L
Sensor RH harness connector #

@&
l @l
CHECK INPUT SIGNAL CIRCUIT. NGg Repair hamess or connec-
1. Turn ignition switch “OFF". tors, A
2. Disconnect corresponding front heated M
oxygen sensor harness connector and
ECM harness connector.
seroeav! | 3- Check harmness continuity between ECM =M
and sensor terminals,
Left bank (-B2
eft bank (B2) - Terminals
W P code Bank ”:.@
/quI filler cap ECM Sensor
@/ & P0133 50 2 RH
P0O153 51 2 LH

Front heated oxygen
sensor LH harness -

connecior
G\ =
e
— LY

Continuity should exist.
4. Check harness continuity betwesn ECM FE
and sensor or ground. -

Terminals
SerFosav| | P ovde Sensoror | Bank CL
ECM
ground

. m DISCONNEGT 5 DISCONNECT PO133 50 2 or ground RH M‘-l_r
Hs Ts I

POt153 51 2 or ground LH
1]
" ECM IO! CONNECTOR" Continuity should not exist. AT
(RH) 50 51 (LH) If OK, check harness for short.
OK

Y

@ M :
CHECK COMPONENT NG Replace corresponding A

- {Front heated oxygen sensor heaters). front heated oxygen sensor.

@ = Refer to “COMPONENT INSPECTION” on

G:E@ ) next page. RA
SEF0B4Y ¢ OK
CHECK COMPONENT NG [ Replace mass air flow sen- | BR
{Mass air flow sensor). 7| sor.
Refer 1o “COMPONENT INSPECTION”,
EC-110. ST
lOK
CHECK COMPONENT NG | Repair or replace PCV RS
{PCV valve). 7| valve.
Refer to “COMPONENT INSPECTION”,
EC-28.

lOK

CHECK COMPONENT NG [ Replace corresponding m
{Front heated oxygen sensors). heated oxygen sensor. T
Refer to “COMPONENT INSPECTION" on

Y

next page.
‘Li\
iOK EL
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104. DS
r
INSPECTION END
EC-175
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

SEF586Q0

¥ MONITOR v NOFAIL [ ]

CMPS«RPM (POS) 2137rpm
MAS AIR/FL SE 1.96V
COOQLAN TEMP/S 84°C

FR O2 SEN-B1 0.37v
FR 02 MNTR-B1 LEAN
INJ PULSE-B1 2.6msec
AJF ALPHA-B1 101%
{O2SEN HTR-B1 ON

lu]
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) Select “MANU TRIG” and “HI SPEED” in “DATA
MONITOR" mode with CONSULT, and select “FR O2
SEN-B1 {-B2)” and “FR Q2 MNTR-B1 {-B2)".
3) Hold engine speed at 2,000 rpm under no load during
the following steps.
4) Touch “RECCRD” 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|45 |
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR-B1 (-B2)”, “RICH”
L = “FR ©2 MNTR-B1 {-B2)", “LEAN”

¢ “FR O2 SEN-B1 {-B2)” voltage goes above 0.6V at
least ance.

¢ “FR 02 SEN-B1 (-B2)” voltage goes below 0.35V at
least ance.

e 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)

S 8B -
ckps  [FRIeA Byl
1751 phy A Gl
{(rpm} v . Maximum
09"13 2050  0.19 LS 200N EAREA « Maxi
091 2050 018 I A S A SR shoud 5o over 0.6V WA
09'07 507 018 g)g(. ©] ; . ' at least one time.
09'05 203 X w oy
n .1 P . a L . ! “ u ow 0.
== Lle n43 T v ~ ~ "Minimu% : at least one time.
GRAPH o SEF616P | L
Pl
GL
OR e
Bl s 5 @ 1} Start engine and warm it up to normal operating tem- W
HS. 2t perature.
— 15_\ Eﬁ 2} Set voltmeter probes between ECM terminal @ RH, & AT
[ ecm [o[connecTor| ¢ 5 LH {sensor signaly and @ (ECM ground). I
(RH)800r81(LH} 25 3) Check the following with engine speed held at 2,000
rpm constant under no load. FA
A e Malfunction indicator lamp goes on more than 5 times
(&) within 10 seconds in Diagnostic Test Mode Il (FRONT
. @ O HEATED OXYGEN SENSOR MONITOR). a8
Cf&\H e The maximum voltage is over 0.6V at least one time. ™"
’ SEFCeTY e The minimum voltage is below 0.35V at least one time.
e The voltage never exceeds 1.0V.
BR
ST
El
A
EL
[OR
EC-177
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Louver

Heater pac - /Hmder

NN

SN

| AAT ST IS T T,

SEF463R

Output voltage V., [v]

0 1
Rich -=—— [deal ratic ——= Lean

Mixiure ratio
SEF288D

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Right bank), (P0154: 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 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
Specification data are reference values.

DATA MONITOR MODE

MONITOR ITEM

CONDITICON SPECIFICATION

FR O2 SEN-B1
FR 02 SEN-B2

& Engine: After warming up

FR 02 MNTR-B1
FR 02 MNTR-B2

0-03V e 06-1.0V

Maintaining engine speed at 2,000 rpm

LEAN & RICH
Changes more than 5 times
curing 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 ITEM CONDITION
COLOR (DC vohage)
NO.
0 - Approximately 1.0V
{periodically change)
Front heated oxygen sen- |Engine S running.|
a0 W sor (Right bank)
51 W Front heated oxygen sen- After warming up to narmal operating tempera-
sor (Left bank) ture and engine speed is 2,000 rpm.
SEF050V

EC-178



TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voltage)

(Front HO2S) (P0134: Right bank), (P0154: Left
oK NG bank) (Cont’d)
- NS T ON BOARD DIAGNOSIS LOGIC
____________________ To judge the maifunction, the diagnosis checks that the front €l
v heated oxygen sensor output is not inordinately high.
N\ WA
ov
SEF301U [EhY]
Di tic Troubl o Check It
Iagg?)Sd‘IECN;(‘Ju © Malfunction is detected when ... (PossEi,the g;:JSse) LG
P0134 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0142 {The sensor circuit is open or shorted.)
{Right bank) e Front heated oxygen sensor
PO154
0509 =
{Left bank) FE
GL
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR Y7 NO FAL PROCEDURE T
COOLAN TEMP/S 30°C NOTE:
i “DIAGNOSTIC TROUBLE CODE CONFIRMATION ai
PROCEDURE"” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test. EA
@ 1) Turn ignition switch “ON".
= 2} Sefect “DATA MONITOR” mode with CONSULT and
[ RECORD ] wait at least 5 seconds. A
SEF002P OR
@ 1} Turn ignition switch “ON” and wait at least 5 seconds.
= 2} Select "MODE 3" with GST. BR
OR

@ 1} Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF” and wait at least 5 seconds. ST
3} Perform “Diagnostic Test Mode I (Self-diagnostic
results) with ECM.

EC-179
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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)

LEFT BANK
IGNITION SWITCH
OM or START
.L N - Detectable line for DTC
15A |EeEe 1Rl n s : Non-detectatle fine for DTC
(J/B)
'
L
RiB
FRONT
HEATED
OXYGEN
SENSOR
LH
A/s L W
(A P
) I ' JOINT
i ' CONNECTOR- 11
1k
R/B | ' 1 1
B
Ei3 ! |
| |
I |
A I |
I |
I |
| |
| |
I I
| |
I I
| I
P'q ﬂ.
s w B B
el [l I
O2ZHC  O25FL  |ecm ®
(ECCS
CONTROL
MODULE) J:‘ L
Refer to last page (Foldout page).
-
1
ED Al B El EAY G Fio6
DR (@@ mrrm

$01(102 | 103|104 | 105] 108 [107 | 108
0910 | | 2| |13 14| 18] 116
e R el R il R R

1]2]3
BLel7s0] [y
[1z]:374]
BRmEE R

=

7 H.s.

MEC1Q1C




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
Gl
EC-FRO2RH-01
v
IGNITION SWITGH MR
or
X TN : Detectable line for DTC
15A EES(E:K EETSB&EH. . — : Non-detectable line for DTG EM
(8}
1 E10B )
1] 16
R/B
FRONT
HEATED
OXYGEN
EENSOH
e
L3l ) el
R/B LY W @L
]
| |
4 JOINT : Wi
: : CONNECTCR-11 [MW
I [
R/B I | 1 T
F36 : : [__I |_ITI_| AT
B
| 1
GEMA | !
| I FA
‘ | |
| |
| |
| I } \
| |
| |
| |
| I BR
| 1
| I_
Ly W B B B
[l [0l |
(ECCS
e 1 1
Fig Efl
A
Refer to last page (Foldout page). ﬂm
& IEEENGo R
& Glelrs)ee  EOLDIT G oL
B9

1011102 | 103 ] 104] | 105] 106|107 | 108
10|16 |t fr2) (13| e[ s | ne
fr|us g2 [121[122 123 ] 14

MEC097C
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Right bank {-B1)
iri }
Front heated

,

sensor RH harness connector

\

oxygen 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 torqgue:
40 - 50 N-m {4.1 - 5,1 kg-m, 30 - 37
ft-1b})

CHECK COMPONENT
(Front heated oxygen sensor}.
1. Turn ignition switch “OFF”.
2. Disconnect sensor hamess connector
and check for water.
Water should not exist.
i OK, go to step 3.
3. Check front heated oxygen sensor.
Refer to “COMPONENT INSPECTION™ on
next page.

Left bank ( B2) s
A
NG .
CHECK INPUT SIGNAL CIRCUIT. » Repair harmess or connec-
1. Turn igniticn switch “OFF". tors.
2. Disconnect correspending front heated
oxygen sensor harness connector and
g ECM harness connector.
3. Check harness continuity between ECM
me heated oxygen and sensor terminals.
sensor LH harness -,
connector Tetminals
P code Bank
ECM Sensor
—\ A\ P
LY 7 A acrosav | P0133 50 2 RH
PO153 51 2 LH
DISCONNECT t& T
Hs \A Gﬁ:}] Continuity should exist.
4, Check harness continuity between ECM
" Y IOICONNECTOR” @EIB and sensor or ground.
(RH) 50 51 (LH) Terminals
P code Bank
£ECM Sensor or
@ ground
- J ] PO133 50 2 or ground RH
@ = PO153 51 2 or ground LH
(C“@ Continuity should not exist.
SEF064V If OK, check harness for short.
l, oK
NG

h 4

v OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INGIBENT”, EG-104.

v

INSPECTION END

EC-182

Repair or replace harness
and/or connectors or
replace corresponding front
heated oxygen sensor.




TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Y MONITOR ¥r NO FAIL D
CMPS«RPM (POS) 2137rpm
MAS AIR/FL SE 1.96V
COOLAN TEMP/S g4°C
FR O2 SEN-B1 0.37V
FR 02 MNTR-B1 LEAN
INJ PULSE-B1 2.6msec
A/F ALPHA-B1 101%
025EN HTR-B1 ON

M
[ RECORD

SEF700T,

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Right bank), (P0154: Left
bank) (Cont’d)

COMPONENT INSPECTION

Front heated oxygen sensor @l
1) Start engine and warm it up to normal operating tem-
perature.

2) Select “MANU TRIG” and “HI SPEED” in “DATA MA
MONITOR” mode with CONSULT, and seiect “FR O2
SEN-B1 (-B2)” and “FR 02 MNTR-B1 (-B2)".

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. G

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| 123|445 B
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-B-L-R

R = "FR 02 MNTR-B1 (-B2)", “RICH" €L
L = “FR 02 MNTR-B1 (-B2)”, “LEAN”
e “FR O2 SEN-B1 (-B2)” voltage goes above 0.6V at

least once. by
s “FR 02 SEN-B1 (-B2)” voltage goes below 0.35V at
least once. AT
¢ The voltage never exceeds 1.0V.
&
Sl FR O2 S|
vl SEN e P&
17:51  (pOS) -B1
(rpm} \/ . Maximum
0913 2050  0.19 N D " i
. M A -t T - * Maximum voltage 2L
09"11 2050 0.18 > T o should be over 0.6V HA
09"09 2050 c.18 o= 3 e at least one time.
09'07 2037  0.18 5‘& )
0905 2037 018 ol ‘ P : i BR
09"03 2060 0.23 o~ : . - PN * Minimum voltage
" O . . v M A should be below 0.35V
S 2002 043 [t v hd dM' L . at least one time.
GRAPH ~o nimum sers1ep | S
RS
B
OR
.'I.?. 1} Start engine and warm it up to normal operating tem- [FA
T R &= perature.
AE a e 2) Set voltmeter probes between ECM terminal & RH, &
AN LH (sensor signal) and @ (ECM ground). Bl

[Zcw_ [olcomnector]
(RH) 500 51 (LH) 25

uLL

cfe)\ "

SEFOB1V]

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 [DX
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-183
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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-
contral "1 gen sensor

Mass air flow sensor Amount of intake air module) neaters

The ECM performs ON/OFF control of the front OPERATION

heated oxygen sensor heaters corresponding to the
. , Front heated oxygen sensor
engine speed. Engine speed rpm heaters
Above 3,600 (A/T medels), OFF
4,000 {(M/T madeis)
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 spead: Idle ON
02 SEN HTR-B2 ¢ Engine speed: Above 3,600 rpm {(A/T models), 4,000 rpm (M/T modeis) OFF

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

TER-
WIRE DATA
ITEM DI
MINAL COLOR CONDITION (DC voitage)
NO.
|Engine is running.|
Front heated oxygen sen- Engine speed is below 3,600 rpm (A/T mod- 0-1.0v
19 | LY sor heater (right bank) eis) or 4,000 rpm (M/T models). .
121 L Front heated oxygen sen- {Engine is running.|
sor heater (left bank) BATTERY VOLTAGE
Engine speed is above 3,600 rpm (A/T mod- (11 - 14V)
els) or 4,000 rpm {M/T models).
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble N Check Items
Code No. Malfunction is detected when .... (Possible Cause}
P0135 ® The current amperage in the front heated oxygen Harness or conneclors
0901 sensor heater circuit is out of the normal range. {The front 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.} Front heated oxygen sensor heater
1001
{Left bank)

EC-184



TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

# MONITOR ¢ NOFAIL []

CMES«RPM (POS) 650rpm
MAS AIR/FL SE 1.28V
COOLANT TEMP/S a90°C
FR 02 SEN-B1 0.04v
FR 02 SEN-B2 0.04v
FR 02 MNTR-B1 LEAN
FR 02 MNTR-B2 LEAN
FR 02 HTR-B1 ON

FR 02 HTR-B2 ON

| RECORD

SEF&630U

Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank) (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 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
G@ 1) Start engine and run it for at least 6 seconds at idle
speed.
2) Select “MODE 3" with GST.
OR
@ 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 (Self-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 Il) 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)

LEFT BANK

IGNITION SWITCH
ON or START

1 FUSE
BLOCK

§ 5A B0
[34]
%)

Refer to
EL-POWER.

Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank) (Cont'd)

EC-FO2H-L-01

s : Detectable line for DTC
e - Non-detectable line for DTC

100 (102 |1 d | 5] 106

et ] nz) |34

17| 1g | a0 |22

24

25

3

32

42

e ]4efsafs fs2lss{sefoalzo[ 1]

GY

EC-186

FRONT
HEATED
OXYGEN
SENSOR
LH
R
L W
-
| 1
| I
| |
1 !
| |
| i
I | JOINT
| i ‘._—_l CONNECTOR-11
] LI L
| |
b |
l |
t 1
| 1
t |
| |
f |
B 4 \
} |
| |
P"--_. . I I
L w B B B
OZHL — 028FL  |gpp ®
(ECCS
CONTROL _L
MODULE) = —
Refer ta last page {Foldout page).
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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
@Gl
IGNITION SWITCH
ON or START
1 Fuse | Refer o mm : Detectable line for DTC Vi,
154 |p ock |EL-POWER, s - Non-detectable line for DTG
3] |uB
EM
LG
FRONT
HEATED
OXYGEN
SENSOR
RH
(F2)
B
CL
JOINT
CONNECTOR-11
| | T
LI LJ
B
AT
PA
A \j
BR
LY w ] B
il | I ST
O2FR  OZSFA  |gom ®
ool J_
MODULE} = = AS
BT
Refer 1o last page {Foldout page).
(A
= A HENEN S
i 3
\5678}';3: [1|11|11|1|th,6 EL
DX

24|25
il 4
42143

8 e 120 |12 1832 15R6H7I8

e[ iod] [tesTios]ior s [1]2]3]
g [0 | [ | [wa[we|ws[ 6] [BLEL7LEIS)]

MEC098C

357



358

TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0O155 (-B2)

Right bank (-B1)
174 /7
Front heated oxyge

Front Heated Oxygen Sensor Heater (P0135:
Right bank), (P0155: Left bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

i
CHECK POWER SUPPLY. NG,‘ Check the following.
1. Turn ignition switch “OFF”, "] @ Harness connectars
2. Disconnect corresponding front heated C(E

oXygen sensor hamess connector. * 15A fuse

Left bank (-B2) __ -
/{1)//@/ /
§i| fill/eL cap

€

/
Front heated oxygen
scnsor LH harness /

%nector

=

P
SEFO63V

3. Turn ignition switch “ON”.
4. Check voltage between terminal @ and

® Harness for open or short
between front heated

ground. oxygen sensor and fuse
Voltage: Battery voltage If NG, repair harness or
oK connectors.
B pd
CHECK GROUND CIRCUIT. NG_ Repair harness or connec-
1. Turn ignition switch “OFF”, 7 tors.

2. Disconnect ECM harness connector.
3. Check harness continuity between termi-
nal and sensor.

DSCONNECT

1B
4=
e

S

Terminals
P code Bank
ECM Sensor
PO135 114 1 RH
PO185 121 1 LH

Continuity should exist.
If OK, check harness for short.

lOK

CHECK COMPONENT NG
(Front heated oxygen sensor heater),
Refer to “COMPONENT INSPECTION"

Replace corresponding
"| front heated oxygen sensor.

SEF646P
. DISCONNECT I . DISCOMNECT
| 19l CONNECTOHI ! -
(RH) 1190r121 (LH)
SEFDE5V

below.
LOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

hd

INSPECTION END

=
'_QE‘

QISCONNECT

S

SEFS86Q)

COMPONENT INSPECTION

Front heated oxygen sensor heater

Check resistance between terminals @ and @ .
Resistance: 2.3 - 4.3Q at 25°C (TTOI(?)
Check continuity between terminals @ and @), @ and @ .
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION:
Discard any heated oxngn 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-188



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way Gl
catalyst, monitors the oxygen level in the exhaust gas.

et Even if switching characteristics of the front heated oxygen sensor
, - I——— ,J,\\‘\\r‘, . . L. . . - :
are shifted, the air fuel ratio is controlled to stoichiometric, by the A
Zirconia tube signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
serso7rl  voltage from approximately 1V in richer conditions to OV in leaner 2
conditions.

Under normal conditions the rear heated oxygen sensor is not used

for engine control operation. LS

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

~ MONITOR ITEM CONDITION ' SPECIFICATION
RR 02 SENSOR 0 < Approx. 1.0V R
® Engine: After warming up Maintaining engine speed at 2,000 rpm -
RR 02 MNTR LEAN ¢ RICH
Gl
ECM TERMINALS AND REFERENGE VALUE
Specification data are reference values, and are measured between each terminal and @ (ECCS ground).
n\/:l_,’:J
TER- | wire ) DATA e
M
Ml\llT)AL COLOR ITE CONDITION (DC voltage) |
; AT

|Engine is running.|

Rear heated oxygen sen- ]
5% W sor L After warming up to normal operating tempera- | O - Approximately 1.0V EA

ture and engine speed is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC BR

The rear heated oxygen sensor has a much longer switching time
between rich and lean than the front heated oxygen sensor. The
oxygen storage capacity before the three way catalyst causes the Sr
longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the minimum voltage of the
sensor is sufficiently low during the various driving condition such RS

as fuel-cut.
ov B
SEF258Y
A
Diagnostic Trouble o Check Items
Malfunct tect hen ... .
Code No. al gnc ion is detected when (Possible Cause)
PO137 ® The minimum voltage from the sensor is not reached to the ® Harness or connectors Ei
0511 specified voltage. (The sensor circuit is open or sherted.)
& Rear heated oxygen sensor ”
® Fuel pressure X
® Injectors

EC-189
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TROUBLE DIAGNOSIS FOR DTC P0137

B RROzsenroiz7 B[]
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

z===zzzz=r MONITOR ===z=====-
CKPS=RPM(POS) 700rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0ms

SEF811U

M Rroz2senpPo137 B []
COND1: IENE
COND2: tINCOMPLETE
COND3: INCOMPLETE

zz===zz==: MONITOR zz=czz-zz-=
CKPS*RPM(FOS) 2000rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6ms

EFB12U

B RRO2sENPo137 B []

CONDt: COMPLETED

COND2: INCOMPLETE

COND3: INCOMPLETE
zzz======= MONITOR =========:

CKPS*RPM(FOS) 2000rpm

THRTL POS SEN 0.94V

B/FUEL SCHDL 3.6ms

SEF813U

M RRO2SENPO137 W []
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

CKPS*RPM(POS) 700rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0ms

SEF814U

B RR 02 SENSOR Pe137M [

COMPLETED

| sEurpiAG RESULTS

SEF281U

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

¢ “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3" are completed.

¢ 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 al a temperature of more than -10°C
(14°F).

Procedure for CONIH
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
P0137” of “REAR 02 SENSOCR" 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 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:

e [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 onily) 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:

o [f “TESTING” is not displayed after 5 minutes, retry
from step 2).

o |f “COMPLETED” already appears at “COND3” on
CONSULT screen before “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 & minutes.)

NOTE:

If “TESTING” is not displayed after 5 minutes, retry VIR

from step 2).

10) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG- gy
NOSTIC PROCEDURE”, EC-193.

GL
OR
s,}y & OVERALL FUNCTION CHECK L
G} Use this procedure to check the overall function of the rear heated
e 'ﬁcowscroa” oxygen sensor circuit. During this check, a 1st trip DTC might not 4
= — be confirmed.
g s .ﬁ'. 1) Start engine and warm it up to normal operating tem-
s % &> perature.
_’ 10"—. / %5 2) Set voltmeter probes between ECM terminals & {sen- o
A ® O ~ sor signal) and @ (ECM ground).
¥ Y Cf@ 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.) BE

The voltage should be below 0.54V at least once
during this procedure.

If the voltage can be confirmed in step 3, step 4is §T
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). BT
The voltage should be below 0.54V at least once
during this procedure.

EC-191
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TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

IGNITION SWITCH

EC-RRO2-01

ON or START
. .
I FUSE Refer to e : Detectable line for DTC
18A  |BLOCK |EL-POWER. —  Non-detectable line for OTC
{J/B)
f
3P
II—TJ—I REAR
R/B HEATED
OXYGEN
SENSOR
(I W Ry N
B R w B
bl
|<"" JEE— |
| -
t,_ o—
R w B
(8
BTl |t - - - 25T - - - {20
Creat -G
W B
J-__Jo
| E—— N
k ®
R W B
M58
7 B =lIGsr---1=]
mr e T
R W B
IC-.._ .—
8 N
L |
R w i
B B B
Gl el |
02HRRA O28RR  |gcum
(e ™
MODULE) JT_ A
Refer to last page (Fotdout page}.
:
=
2 5[6]7[8 1]213jf4]s]6]7 1R
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TROUBLE DIAGNOSIS FOR DTC P0137

I
Intake manifold
K c/ollect;r /

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

r

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

Y

SEF538P
BacTiveTesTE [
SE F-LEARN B1 - 100%
CONTROL B2 : 100%
zzz==z==== MONITOR z===z=z==zz=:
CMPS*RPM (POS) Orpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 0.90v
FR 02 SEN-B2 0.90V
NF ALPHA-B1 100%
A/F ALPHA-B2 El 100%
| CLEAR
SEF324R
h

SEF649T

CLEAR THE SELF-LEARNING DATA

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

. Select “SELF-LEARNING

CONT” in “ACTIVE TEST”
mede 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 PO171,
P0174 detected? Is it difficult
to start engine?

Yag

OR

. 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 reconnect

mass air flow sensor harness
connector.

. Make sure diagnostic trouble

code No. 0102 is displayed in
Diagnostic Test Mode II.

. Erase the diagnostic test mode

Il (Seli-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
Il.

. 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
®

EC-193

| Go to “"TROUBLE DIAG-
NOS!IS FOR DTC PO171,

PO174”, EC-279.

@

=

LG

RIS

IFIA

=

iB):4
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TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

— -~
Rear heated oxygen ®
sensor harness

= connector l
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Tuin ignition switch “OFF”. e Harness connectors
2. Disconnect rear heated oxygen sensor .
harness connector and ECM harmess ® Harness connectors
- ET - \ Rear heated oxygen sensor conneactor. .
2 ™ 3. Check harness continuity between ECM ® Harness for open or short

View with grommet removed SEFS16U terminal & and terminal @ . between rear heated oxy-
B ECOREST pr—— Continuity should exist. gen sensor and ECM
. @ . 4. Check harness conlinuity between ECM If NG, repair open circuit,
terminal @& (or terminal & ) and ground. short to ground or short to
ECM ]O] CONNECTOR” Continuity should not exist. power in harness or con-
1 If OK, check harness for short to ground nectors.
‘ and short to power.
] q oK
- ¥
[Q] = CHECK GROUND CIRCUIT. NG | Check the foliowing.
1. Turn ignition switch “OFF™. "] ® Harness connectors
SEF709R] | 2. Disconnect ECM harness connector. .
3. Check harness continuity between termi- ¢ Harness connectors
nal @ and engine ground. ,

#» Harness for open or short
between rear heated oxy-
gen sensor and ECM

If NG, repair open circuit,

Continuity should exist.
If OK, check harness for shoit to ground

. DISCOHNECT '
and short to power.
short to ground or short to

R
oK
power in harness or con-

@ nectors.
.l -
NG

= CHECK COMPONENT Replace rear heated oxy-
SEFTICR| | (Rear heated oxygen sensar). gen sensor.

Refer to “COMPONENT INSPECTION” on
next page.

CK
A J
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

A
INSPECTION END

EC-194
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TROUBLE DIAGNOSIS FOR DTC P0137

B acniveTesT B [

FUEL INJECTION 25%

“Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’d)

COMPONENT INSPECTION
Rear heated oxygen sensor

——=z===== MONITOR =======c= @[j
gg%sz-lgl;l\bq_gos) Jﬁym 1) Start engine and warm it up tc normal operatmg tem
RR 02 SENSOR 1,89V perature.
2) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SENSOR” as the monitor item with WA
CONSULT.
ml | DWN j[Qd] 3) Check “RR 02 SENSOR?” at idle speed when adjustmg
SEF6350 “FUEL INJECTION” to +25%. =
“RR 02 SENSOR” should be above 0.48V at least
CORNEGT once when the “FUEL INJECTION” is +25%. LG
&) Ej] @qﬂ “RR 02 SENSOR” should be below 0.43V at least
|-|.s. once when the “FUEL INJECTION" is —-25%.
[_ECM__[o] connecTor]| OR
58 = . @ 1) Start engine and warm it up to normal operating tem-
2.0 perature.
Q ’ g / &5 2) Set voltmeter probes between ECM terminals & (sen- o5
® © o ; sor signal} and @& (ECM ground). -
i f@_ 3) Check the voltage when racing up to 4,000 rpm under
C H no load at least 10 times. el
SEF635P) {Depress and release accelerator pedal as soon as pos-
sible.)
The voitage should be above 0.48V at least once. 7
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 AT
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
9 o
8-
o z
85 g & BR
w2 e oC* -
% © o % - S The veltage should pe above
Z ¥a E - ! ] } 0.48V at least one time. ST
a5 o ! ! The voltage should be below
% '<D_c § g 8 __________ -" \ } 0.43V at EI;'laasl one time.
= © + sEFaziRa| RS

EC-195
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TROUBLE DIAGNOSIS FOR DTC P0138

Heater pad

/ Hoider
T \\\\ ..
T -

VW—_“T'——, 7
y N
s NN

SEF327R

Rear Heated Oxygen Sensor (Max. Voltage
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 control 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 02 MNTR

Revving engine from idie to 2,000 | Y - 0-3V ¢ Approx. 0.6 - 1.0V

fpm 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 | .5 o ITEM CONDITION (DC Voltage)
NO.
|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 to 2,000 rpm
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much fonger switching time
0K NG between rich and lean than the front heated oxygen sensor. The
1V oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the malfunctions of rear heated
048V -\ ---f-%--f oo oxygen sensor, ECM monitors whether the maximum voltage of the
sensor is sufficiently high during the various driving condition such
as fuel-cut.
ov
SEF259V

Diagnostic Trouble

Malfunction is detected when ..,

Chsack Items

Code No. {Possible Cause)
P0138 * The maximum voltage from the sensor is not reached to the | ® Harness or connectors
0510  specified voltage. (The sensor circuit is open or shorted.}

® Rear heated oxygen sensor
* Fuel pressure

& Injectors

¢ |ntake air leaks

EC-196



TROUBLE DIAGNOSIS FOR DTC P0138

B RR 02 SENSOR Pot13sll [[]
COND1: QUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

==z=zz==== MONITOR =z==z===c=
CKPS3sRPM(POS) 700rpm
THRTL POS SEN 051V
B/FUEL SCHDL 1.0ms

SEF817U

W RR 02 SENSOR Po13sll [
CONDT:
COND2: INCOMPLETE
COND3: INCOMPLETE
MONITOR
CKPS-RPM(POS)
THRTL POS SEN
B/FUEL SCHOL

2000rpm
.94V
3.6ms

EF818U

B AR 02 SENSCR Po13sll [

GCOND1: COMPLETED
COND2: INCOMPLETE
GOND3: INCOMPLETE
MONITOR
CKPS*RPM(POS)
THRTL POS SEN
B/FUEL SCHDL

2000rpm
0.94v
3.6ms

EF818U

M BR 02 SENSOR Po138l [
COND1: COMPLETED
COND2: GOMPLETED
COND3: INCOMPLETE
MONITOR

r———a— —

CKPS*RPM(POS) 700rpm
THRTL PQS SEN 051V
B/FUEL SCHDL 1.0ms

SEF820U

B RR 02 SENSOR Po13sHl [

COMPLETED

SELF-DIAG RESULTS

SEF287U

Rear

Heated Oxygen Sensor (Max. Voltage

Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTI

ON:

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:

e 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 i 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

P0138” 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 guickiy 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” will

be displayed at “COND1"” on the CONSULT screen.

Maintain the conditions continuously uniil “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 |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 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:

o If “TESTING” is not displayed after 5 minutes, retry
from step 2).

o 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

O CONNECTOR

il

J

SEF635P)

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 to
“COMPLETED". (It will take a maximum of approxi-
mately 6 minutes.)

NOTE:
If “TESTING” is not displayed after 5 minutes, retry
from step 2).

10) Make sure that “OK" is displayed after touching “SELF-

DIAG RESULTS".
If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE", EC-200.

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 DTC might not
be confirmed.

®

Start engine and warm it up to normal operating tem-
perature.

2) Set voltimeter probes between ECM terminals G (sen-
sor signal) and @ (ECM ground).

3) Check the voltage when revving engine up to 4,000 rpm
under ne load at least 10 times.

{Depress and release accelerator pedal as soon as pos-
sible.)

The voitage 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



TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont'd)

IGNITION SWITCH
ON or START
| B .
| FUSE Refer to B : Detectable line for DTC
15A  |BLoCK | EL-POWER. wramer - Nor-tietectable line for DTC
{J/B)
o
3P
I-I"‘I REAR
R/B HEATED
OXYGEN
SENSOR
13 [ N
RB R W B
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TROUBLE DIAGNOSIS FOR DTC P0138

r
Intake manifoid
Kcollector

SEFB39P

MactivetestT B [
SELF-LEARN B1:100%
CONTROL B2 : 100%

szzz====== MONITOR =======zz=:
CMPS«RPM (POS) Orpm
COOLAN TEMP/S a3°C
FR 02 SEN-B1 0.90V
FR 02 SEN-B2 0.90V
A/F ALPHA-B1 100%
A/F ALPHA-R2 |”_1l| 100%
CLEAR i

SEF324R

7

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

1. Turn ignition switch “OFF™.
2. Loosen and retighten engine ground
SCrews.

h 4

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal
operating temperature.

2.

. Clear the self-leaming control

Select “SELF-LEARNING
CONT” in "ACTIVE TEST”
mode with CONSULT.

coefficient by touching
“CLEAR".

. Run engine for at least 10 min-

utes at idle speed.
Is the 1st trip DTC P0172,
P0175 detected? Is it difficult
to start engine?

OR

Yes

. 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 reconnect

mass air flow sensor harness
connector,

. Make sure diagnostic trouble

code No. 0102 is displayed in
Diagnostic Test Mode il.

. Erase the diagnostic test made

Il (Self-diagnostic results)
memary. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
1.

. Run engine for at least 10 min-

utes at idle speed.

Is the 1st trip DTC 0114, 0209
detected? Is it difficult to start
engine?

¢No
®

EC-200

Go to “TROUBLE DIAG-
NOSIS FOR DTC P0172,
PO175", EC-225.




TROUBLE DIAGNOSIS FOR DTC P0138

— ~
Rear heated cxygen
senhsor harness
“ connector

Rear heated oxygen sensor

2
< R ]
= e e

View with grommet removed SEF816U

Rear Heated Oxygen Sensor (Max. Vol'tage
Monitoring) (Rear HO2S) (Cont’d)

®

s |

E . DISCONNECT E . DASCONNECT
|0| CONNECTOR]] gj}

ILL.@J]

ECM

(@] -~

CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Disconnect rear heated oxygen sensor # Harness connectors
harness connector and ECM harness ,
connector. ® Harmess connectors
2. Check harness continuity between ECM {NT),
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
terminal G§ (or terminal @ ) and ground. If NG, repair open circuit,
Continuity should not exist. short to ground or short to
If OK, check harness for short to ground power in harness or con-
and short to power. nectors.
OK
Y
CHECK GROUND CIRCUIT. NG_‘ Check the following.
Check harness continuity between terminal " | ® Hamess connectors
@ and engine ground. GIHY
Continuity should exist. ¢ Harness connectors
If OK, check hamess for short to ground (vd),
and short to power. ¢ Harness for open or short
oK between rear heated oxy-
gen sensor and ECM
If NG, repair open circuit,
short to ground or short to
power in hamess or con-
nectors.
NG

SEF709R
@
. DISCONNECT E
&b
3]s/
. u-J !
SEF71CR

CHECK COMPONENT

(Rear heated oxygen sensor).

Refer to “COMPONENT INSPECTION™ on
next page.

OK

A J

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

'

INSPECTION END

EC-201

Y

Replace rear heated oxy-
gen sensor.

MIA

EM

LG

CL
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TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage

W AacTiveTeEsT B [

FUEL INJECTION 25%
======== MONI|TOR =======
CKPSRPM (POS) 725mm
FR O2 SEN-B+ 0.94V
RR 02 SENSOR 1.89V

i

[FM[_UP ][ DWN |[Qd]

SEF633Q

D)

[_Ecm__[ofconnecTon]|
56 25

e

zort
i
B o °

/8y

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 SENSQOR?” 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

SEFB35P)

® 7

3)

4)

Start engine and warm it up to normal operating tem-
perature.

Set voltmeter probes between ECM terminals 68 {(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 voitage 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.

+00"66
]

i

192 256

x0.01V  +04"20

28
1

ENGINE
i

1 23710-5E510
64

DATE: 04,18 1995

P/#
AR 02 SENSOR

SYST:
10:00

The voltage should be above
0.48v &t least one time.

The wvoltage should be below
0.43V at least one time.
SEF431RA

EC-202



TROUBLE DIAGNOSIS FOR DTC P0139

Zirconia tut&

SEF327R

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor {(Rear HO2S), after three way
catalyst, maonitors 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 QV in leaner
conditions.

Under normal conditions the rear heated oxygen sensor is not used

for engine control operation.
CONSULT REFERENCE VALUE IN DATA MONITOR MQODE
Specification data are reference values.
MONITOR ITEM CONDITION SPEGIFICATION
AR O2 SENSCR . . Rewing engine from idle to 2,000 0-0.3V & Approx. 0.6 - 1.0V
.............................. ® Engine: After warming up
RR 02 MNTR Tpm LEAN « RICH
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @& (ECCS ground).
TER- |
WIRE DATA
Ml\llNOAL COLOR ITEM CONDITION (DC 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 idie 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
1V oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the switching response of
the sensor's voltage is faster than specified during the various
driving condition such as fuel-cut.
ov

SEF302U

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause)
PC139 ¢ It takes more time for the sensor to respond between rich and | ® Harness or connectors
0707 tean than the specified time. {The sensor circuit is open or shorted.)

¢ Rear heated oxygen sensor
& Fuel pressure

® |njectors

e |ntake air leaks

EC-203
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TROUBLE DIAGNOSIS FOR DTC P0139

M RR 02 SENSOR o132l [_]
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

========== MONITOR z==zz====:
CKPSsRPM(POS) 700rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL t.0ms

SEF822U

B RR 02 SENSOR Po13ell [ ]
COND1: [N
COND2: INCOMPLETE
COND3: INCOMPLETE

mrrrorm=zz MONITOR =zzzzsz===
CKPS*BPM(POS) 2000rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6ms

SEF823U

8 RR 02 SENSCR Po1398 [
CONDt: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

zzzozoz=== MONITOR ====z====z=:
CKPS*RPM(POS) 2000rpm
THRTL POS SEN 0.94Y
B/FUEL SCHDL 3.6ms

SEF824U

B RR 02 SENSOR Po139l [ ]
COND1: COMPLETED
COND2: COMPLETED
CONDa: INCOMPLETE

========== MONITOR zzzzzzz-=:
CKPSSRPM(POS)  700rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0ms

SEF8251

B RR 02 SENSOR Po139l []

CCMPLETED

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:

¢ “COMPLETED” will appear on CONSULT screen when ali
tests “COND1”, “COND2” and “COND3” are completed.

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previocusly conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:
e Never stop engine during this test. If the engine is
stopped, reperform this test from step 2).
e Always perform at a temperature of more than -10°C
(14°F).
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
P0139” 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 - 45 ms

Selector lever: Suitable position

NOTE:

s |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 “INCOMPLETE” 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).

e 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 untif “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 A

from step 2).

10) Make sure that “OK?” is displayed after touching “SELF- _
DIAG RESULTS". (B
f “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-207.

OR

CONECT C OVERALL FUNCTION CHECK
HS. E} Use this procedure to check the overall function of the rear heated

“ ECM iOICONNECTOH_H oxygen sensor circuit. During this check, a 1st trip DTC might not a7
=3 = be confirmed.

gt g @ 1) Start engine and warm it up to normal operating tem-
’ ’ : /g perature. FA

2) Set voltmeter probes between ECM terminals & (sen-

, =~ sor signaly and @ (ECM ground).

b Cf H 3) Check the voltage when racing up to 4,000 rpm under R4
SEFG35P no load at least 10 times.
(Depress and release accelerator pedal as soon as pos-
sibie.) BR

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 §T
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 )
(AT). 31
The voltage should change at more than 0.06V for
1 second during this procedure.

EC-205
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’'d)

EC-RRO2-01
IGNITION SWITCH
ON or START
1 FUSE | Referto M : Detectable line for DTG
154 |BlocK | EL-POWER, —; Non-tetectable fine for DTC
(B)
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GO 2 3T
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TROUBLE DIAGNOSIS FOR DTC P0139

/.
Intake manifold
KG{OHEC?F

SEF539P

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

r

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

— ~
Rear heated oxygen
sensor harness

= connector

e2s]

Rear heated oxygen sensor
~ o~
View wnh grommet removed

<

SEF816U

. DISCONNECT | . DISCONNECT

e ol CONNEC‘@l g})

)

ol -

E SEF703R
nlsooNNEcr
L@ﬂ

SCrews.
A 4
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Disconnect rear heated oxygen sensor | @ Harness connectors
RH hamess connector and ECM har- .
ness connector. ® Harness connectors
2. Check harness continuity between ECM (i),
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
terminal G (or terminal & } and ground. If NG, repair open circuit,
Continuity should not exist. short to ground or short to
If OK, check harness for short to ground power in harmess or con-
and short to power. nectors.
OK
B
CHECK GROUND CIRCUIT. NG; Check the following.
Check harness continuity between terminal | ® Harness connectors
@ and engine ground. .
GContinuity should exist. ® Harness connectors
If OK, check harness for short to ground ,
and short to power. & Harness for open or short
OK between rear heated oxy-
gen sensor and ECM
1t NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
NG

CHECK COMPONENT

(Rear heated oxygen sensor),

Refer tc “COMPONENT INSPECTION” on
next page.

OK
A

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INGIDENT”, EC-104.

!

INSPECTION END

EC-207

¥

Replace rear heated oxy-
gen sensor. )

AT

FA

RS

A

(=

1D

377



378

TROUBLE DIAGNOSIS FOR DTC P0139

FUEL INJECTION 25%
—======= MONITOR ==z====-=c
CKPSRPM (POS) 725mpm
FR O2 SEN-B1 0.94V
RR 02 SENSOR 1.89V

B AcTiveTesT B [

[EM_uP | DWN J[Qd]

SEFB33Q

[Ecv_Jo[comnecTor]
56 25

3
2ottt
@) %
® O o

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

COMPONENT INSPECTION

<

1)
2)

3)

Rear heated oxygen sensor

Start engine and warm it up to normal operating tem-
perature.
Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “BR 02 SENSOR” as the monitor item with
CONSULT.
Check “RR 02 SENSCR?” 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

1)
2)

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 voitage when racing up to 4,000 rpm under
no load at least 10 times.

(Depress and release accelerator pedai 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.

Check the voltage 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 krn/h (50 MPH) in 3rd gear position.

The voltage should be below 0.43V at least once.
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The voltage should be above
0.48V at least one time.

The wvoltage should be below
0.43V at least one time.

SEF431RA

EC-208



TROUBLE DIAGNOSIS FOR DTC P0140

Zirconia tube

SEF327R

CONSULT REFERENCE VALUE IN
Specification data are reference values.

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.

DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSOR

RR 02 MNTR

& Engine: After warming up

Rewving 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 | . o ITEM CONDITION (DG Vohtage)
NO.
[Engine is running. |
Rear heated oxygen sen- .
5 | W sor After warming up 1o normal operating tempera- | O - APProximately 1.0V
ture and revving engine from icle 10 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 senscr. The
—_———— . oxygen storage capacity before the three way catalyst causes the
&Y --mrsemmomoos mmmoom oo longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM maonitors whether or not the voltage is too
1 high during the various driving condition such as fuel-cut.
ov
SEF305U

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause)
P0O140 & An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0512 (The sensor circuit is open or shorted.}

e Rear heated oxygen sensor

EC-209

A
=)
LG
FE
CL

0

A

RA

RS
BT
WA

EL

379



380

TROUBLE DIAGNOSIS FOR DTC P0140

¥r MONITOR ¥y NO FAIL D
CKPS«RPM(POS) 2040rpm
COOLAN TEMP/S 82°C
VHCL SPEED SE 82km/h
B/FUEL SCHDL 2.5ms

l RECORD ]

SEF827U

. € “

[[ ECM ':

|o[ coNNEGTOR |]

—
o]
—

c /BN

SEF635P

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.
CR
OVERALL FUNCTION CHECK

Use this procedure 10 check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
(E} 1) Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminals @& (sen-
sor signal) and @ (engine ground}.
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
| .
- FUSE Refer 1o I Detectable line f?r DTG
154 (BLOCK | EL-POWER. e Non-dlgtectable line for CTC A
(7R} _
i
3P
LITI—I REAR EM
R/B HEATED
CXYGEN
SENSOR
LG
ety Ll Lal)
RB R W B
J__F
-—- I
-4 RE
r.‘- .—
hod, & o
T - - - - - - 4T
R W B -
ol o —
- ]
| —_——— | -
o @ — A1
R W B
|| Gt - FA
F102
R
A
® .| BR
R n I I
B B B T
[k I
OHRR 028AR  |geom ®
o "
MODULE) JT_ : 1
Fiet Fig Fi9
-
Refer to last page {Foldout page). BF
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TROUBLE DIAGNOSIS FOR DTC P0140

i
Intake manifold
Kc/ollect/or

SEF539P|

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

1. Turn ignition switch “OFF".
2. Loosen and refighten engine greund
SCrews.

" connector

o~ '?')f;o -
= . s
View with grommet removed

— -
Rear heated oxygen
sensor harness

Rear heated oxygen sensor

SEF816U

l

(I CONNECTOHH

56

. . DISCONNECT l - DISCONNECT

@ -

2

SEF709R
ﬁ DISCONNECT ﬁ
ﬂ
3
L-t —-J l
SEF710R

382

CHECK COMPONENT
(Rear heated oxygen sensor).
1. Turn ignition switch “CFF".
2. Disconnect sensor harness connector
and check for water.
Water should not exist.
If OK, go to step 3,
3. Check rear heated oxygen sensor.
Refer to “COMPONENT INSPECTION" an

next page.
lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

A 4

INSPECTION END

EC-212

CHECK INPUT SIGNAL CIRCUIT. NGk Check the following.
1. Disconnect rear heated oxygen sensor | @ Harmess connectors
RH harness connector and ECM har- GIHY
ness connector. e Harness ccnnectors
2. Check harness continuity between ECM ,
terminal @& and terminal @ . ® Harness for cpen or short
Continuity should exist. between rear heated oxy-
3. Check harness continuity between ECM gen sensor and ECM
terminal & (or terminal & ) and ground. if NG, repair open circuit,
Continuity should not exist. short to ground or short o
If OK, check harness for short to ground power in hamess or con-
and short to power. nectors.
OK
E
CHECK GROUND CIRCUIT. NG__ Check the following.
Check harness continuity between terminal | ® Harness connectors
@ and engine ground. .
Continuity should exist. e Harness connectors
If OK, check harmess for short to ground ,
and short to power. # Harness for open or short
oK between rear heated oxy-
gen sensor and ECM
If NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
\d
NG

Replace rear heated oxy-
gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (Hig'h'VoItage)'

(Rear HO2S) (Cont'd)

T ' _
W acvetest @ L] COMPONENT INSPECTION
FUELINJECTION as% Rear heated oxygen sensor
:=c=|<=P=sz=§MM(gglsT)OH z;—";;:;‘ 1) Start engine and warm it up to normal operating tem- @)
FR 02 SEN-B1 0.94V perature. |
RR 02 SENSOR 1.89V 2} Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR O2 SENSOR” as the monitor item with [z
CONSULT.
MI UP |[ DWN |[Qd] 3) Check “RR O2 SENSOR” at idle speed when adjusting

“RR 02 SENSOR” should be above 0.48V at least

once when the “FUEL INJECTION” is +25%.
R CONNECT “RR 02 SENSOR” shouid be below 0.43V at least [
t‘@ once when the “FUEL INJECTION” is -25%.

HS.
e OR
[L_Ecm o] connEcTor] 1) Start engine and warm it up to normal operating tem-
T & s perature.
o / 2) Set voltmeter probes between ECM terminals 6 (sen-
5 %5 sor signal) and @& (ECM ground). IF=
; & O 3} Check the voltage when racing up to 4,000 rpm under
DA o 7R\, no load at least 10 times.
SEFs35P (Depress and release accelerator pedal as scon as pos- GL
i 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 MT
necessary.
4) Check the voltage when racing up to 6,000 rpm under
no load. Or keep vehicle at idling for 10 minutes, then AT
check the voltage. Or check the voltage when coasting
from 80 km/h (20 MPH) in 3rd gear position.
The voltage should be below 0.43V at least once. FA
E8 8- RA
oy o
7 g
o = T FB
Lug % I% @‘
Zoe 2 | e, The voltage should be above ST
% ok = < ; ' 0.48V at least one time.
""'f < o % @ ‘r 1
=T o K Y The voltage should be below .
% g g 2 - I— ! ‘} 0.43V at least one time. RS
re o < SEF431RA
E
A
2L
[y

EC-213
383



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater
SYSTEM DESCRIPTION

ECM Rear
: (ECCS heated oxy-
w Engine speed > ¥
Camshaft position sensor gine sp | control gen sensor
module) heater
The ECM performs ON/OFF control of the rear OPERATION
heated oxygen sensor heaters corresponding to the
. ) Rear heated oxygen sensor
engine speed. Engine speed rpm 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: Idie ON
RR O2 HEATER
¢ Engine speed: Above 3,600 rpm OFF

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

TER-
WIRE DATA
T NDITION
MINAL COLOR ITEM co O (DG voltage)
NO.
[Engine is running. |
‘ ‘ 0-05v
‘07 A Rear heated oxygen sen- Engine speed is below 3,600 rpm.
heat ey :
sor heater [Engine is running.] BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11-14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o ' Check ltems
hen ....
Code No. Maifunction is detected when (Possible Cause)
PO141 ® The current amperage in the rear heated oxygen e Harness or connectors
0902 sensor heater circuit is out of the normal range. (The rear heated oxygen sensor healter circuit is
{An improper voltage drop signal is sent to ECM open or shorted.)
through the rear heated oxygen sensor heater.) e Rear heated oxygen sensor heater
EC-214

384



TROUBLE DIAGNQOSIS FOR DTC P0141

¥r MONITOR  ¥¢ NO FAIL D

CKPS+RPM (POS)

672rpm

RECORD

|

SEF588Q

Rear Heated Oxygen Sensor Heater (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 in between 10.5V and 16V.

® "

Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.
Start engine and run it at least 5 seconds at idle speed.
CR

@

(WA

@ )

Start engine and run it at least 5 seconds at idle speed.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and run it at least 5 seconds at idle speed.
Select “Mode 37 with GST.

OR

NO ‘])

JOQLS,

3)

Start engine and run it at ieast 5 seconds at idle speed.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.

Perform “Diagnostic Test Mode 1i (Self-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 [l) 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-215

385
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TROUBLE DIAGNOSIS FOR DTC P0141

IGNITION SWITCH
ON or START

FUSE Refer to
BLOCK |EL-POWER.
(J/B)

Rear Heated Oxygen Sensor Heater (Cont’d)

EC-RRO2/H-01

I : Detectable line for DTC
—  Non-detectable line for DTG

REAR
HEATED
OXYGEN
SENSOR
1N 3 N/
R W B
- - T~
S I B
! - -=- -‘I
t-.. » —
e e g
Y | P31 [ | T
L._I-I_'_[* {LEeT]]
5l W B
1<: o —
T e
t.__ K B
M58 a v M50 :
Fi2 105
R W B
¢ X )
0 I
k
R

|

]

o—:-0
L.

B
O2HRR O2SRR |gom
{ECCS
MODULE)
i
Fis
Retfer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0141

— -
Rear heated oxygen
sensor harness

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

™~
- o Rear heated oxygen sensor
2 ~
View with grommet removed SEF816U
& LISCONNECT
T.S.
|
o of ,-fﬁ
SEF376T)
W HSCONWNECT E DISCONNECT
H.S. 1.8.
e [l
[ Ecm |0|CONNECTOR|| 1
107
SEF655T

Y al

CHECK POWER SUFPLY. NG | Check the following.

1. Turn ignition switch “OFF". 7| & 15A fuse

2. Disconnect rear heated oxygen sensor e Harness for open or short A
harness connector. between rear heated oxy-

3. Turn ignition switch “ON”. gen sensor and fuse

4. Check voltage between terminal @ and 1 NG, repair harness or =l
ground. connectors.

Voltage: Batlery voltage
B8] Y

CHECK GROUND CIRCUIT. NG | Check the following.

1. Turn ignition switch “OFF”. "| ® Harness connectors

2. Disconnect ECM harness connector. (&),

3. Check harness continuity between termi- ® Harness connectors [EE
nal O and ECM terminal (1a7) . (M58) , '
Continuity should exist. e Harness for open or short
If OK, check harness for short to ground between ECM and rear CL
and short to power. heated oxygen sensor

OK I NG, repair open circuit, _
short to ground or short to M
power in harness or con-
nectors. i

4 AT

CHECK COMPONENT NG | Replace rear heated oxy-

(Rear heated oxygen sensor heater). | gen sensor. 2

Refer to “COMPONENT INSPECTION” on [FA

next page.

oK
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104. BR
¥
INSPECTION END ST
RS
BT
A
EL
DK

EC-217

387



TROUBLE DIAGNOSIS FOR DTC P0141
Rear Heated Oxygen Sensor Heater (Cont’d)

DISCONNECT COMPONENT INSPECTION
IS Eé} @ Rear heated oxygen sensor heater
@ Check the following.
& 1. Check resistance between terminals @ and (@) .
Q] Resistance: 2.3 - 4.3Q at 25°C (77°F)
2. Check continuity.
) Terminal No. Continuity
@and®.3@, @&
1[5 em—— No
4 @ and CD 3 @ ’ @
\ If NG, replace the rear heated oxygen sensor.
CAUTION:
(2]

Discard any heated oxygen sensor which has been dropped
’ from a height of more than 0.5 m (18.7 in) onto a hard surface
such as a concrete floor; use a new one.

SEF3787

EC-218
388



TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratioc can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.), the
ECM judges the condition as the fuel injection system malfunction and iight up the MIL {2 trip detection logic).

Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

ECM
Front heated oxygen sensors Density of oxygen in exhaust gas > (ECCS Injectors
(Mixture ratio feedback signal) control
maodule)
Diagnostic Trouble L Check [tems
Code No. Malfunction is detected when ... (Possible Cause)
PO171 e Fuel injection system does not operate properly. & Intake air leaks
0115 & The amount of mixture ratio compensaticn is too large. (The | ® Front heated oxygen sensor
(Right bank) mixture ratio is tco lean.) ® njectors
® Exhaust gas leaks
PG174 & Incorrect fuel pressure
0210 o Lack of fuel
(Left bank} & Mass air flow sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
WMacTveTesTH [ PROCEDURE
SELF-LEARN B1:100%
CONTROL B2: 100% NOTE:
====z=22=2 MONITOR =====z=222 If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPS*RPM (POS) Orpm PROCEDURE” has been previously conducted, always turn
Egg;‘g“E;E‘P’S og?:? ignition switch “OFF” and wait at least 5 seconds before con-
FR 02 SEN-B2 0i01V ducting the next test.
A/F ALPHA-B1 100% = 1) Start engine and warm it up to normal operating tem-
AF ALPHA-B2 100% perature.
CLEAR | 2) Turn ignition switch “OFF” and wait at least 5 seconds.
SEF329R 3) Turn ignition switch “ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CONSULT.
X MONITOR % NOFAL L] 4) Ccl)tla_aEr Atge self-learning control coefficient by touching
CMPS'RPM (POS)  2000rpm B) Select “D_ATA MQNITOR” .m.ode with CONSULT._
FR 02 MNTR-B1 RICH 6) Start engine agai and let it idle for at least 10 minutes.
FR O2 MNTR-B2 RICH The 1st trip DTC P0171, P0174 should be detected at
this stage, it a malfunction exists.
7) If it is difficult to start engine at step 6}, the fuel injec-
. tion system has a malfunction.
RECORD
SEF885Q
EC-219

A

LG

"

GL

M

AT

FA

389
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

Mass air flow
<sensor harness
connector

SEFG49T)

Fuel Injection System Function (Lean side)
(PO171: 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

Start engine and warm it up to normal operating tem-

perature.

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

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

4) Stop engine and reconnect mass air flow sensor har-
ness connector.

5) Select “MODE 7” with GST. Make sure 1st trip DTC
P0100 is detected.

6) Select “MODE 4” with GST and erase the 1st trip DTC
P0100.

7) Start engine again and run it for at least 10 minutes at
idle speed.

8) Select "MODE 77 with GST. The 1st trip DTC P0171,
P0174 should be detected at this stage, if a matfunction
exists.

9) If it is difficult to start engine at slep 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 stari, visually check for exhaust
and intake air leak.
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) Disconnect mass air flow sensor harness connector.
Then restart engine and run it at least 3 seconds at idle

: speed.

4) Siop engine and reconnect mass air flow sensor har-
ness connector.

5) Turn ignition switch “ON”.

6) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.

7) Erase the DTC 0102 by changing from Diagnostic Test
Mode |l to Diagnostic Test Mode |.

8) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.

9) Start engine again and run it for at least 10 minutes at
idle speed.

The 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)

H
RIGHT BANK (Cont’d)
BATTERY - -
IGNITION SWITCH EC-FUELRH-01
| ON or START
304 Heler to EL-POWER. 1 FUSE
18A |BLOCK Eﬁfgr(;stR.
(J/B)
WiPU : FE3
UL'EI_I .y - Detoctable line for DTC
RB —  Non-detectable line for DTG
STAHT IGNITION
SWITCH £13
(E105)
Acc‘.- [LE ]
(Fas)
L@J R/B
BR
ED
@_I- R/B
(F37)
R =1l
FRONT HEATED
I_-—|- %YGEN SENSOR
(GED;
) [1] (2]
® ° ' ] 8]
] 1 LY W
R R A N
=1 [ 2] o} JonT
INJECTOR INJECTOR INJECTOR
é Ng.1 No.3 No.5 I I E?NNECTOH
S ] ‘
| Co ) ILL])
|_|1T|_| I_LlIJI Ll‘Ti_I i I v
R/B RAY LW l' :
\ | 4 \
N
V) -y n] | o—
RIB & RAY LW l I
B B B
LY w | I
Tee]l [l [Trce] [mml [Em ®
INJ#1 iNJ#3 INJ#5 02HR O25FR | gom (ECCS J_
CONTROL £ L
=5
Refer to last page (Foldout page).
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e S CEDR Grrp P G SR GG

<
1]

KR

—

€D €. G
1|1IGY B B B

1%
113
121

1
109
7

107 {108
15 [ 118
123 24

MEC103C

[E
LG
FE

GL
AY
ER

8T

RS

391



392

TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

»
LEFT BANK (Cont’d)
BATTERY - -
IGNITION SWITGH EC-FUELLH-01
I ON or START
30A Refer to EL-PQWER. f FUSE
% % ﬁ (BJIES)CK EETESSVER.
WiPU .
L
R/B BN : Dctectable lne for DTC
— - Non-detactable line for DTC
/ START |IGNITION
SWITCH
Aco‘.- E13
Iil
|—|—'B’R F36
B/R
(E14) RB
[/ & =1
[5]
FRONT HEATED
OXYGEN SENSOR
LH
. 1 7
® ® 1L A
| I L W
K. P JOINT
A A R : : c1c1:>NNECTOR
el 21 [l C | L | lew
INJEGTOR INJECTOR INJECTOR | | |
No.2 Nc.4 No.6 | 1
| I B
L] L) [ ' !
L—r—l | 1 *
RG R PUR |( 1

A
(9]

| o—
(6}

B B
R/G B/CR PLI/R L w £ I
|109|I 11 I | 113 I I 121 | I 51| ECM (ECGS J_
INJ#2 IN#4 INJ#6 O2HL O2aFL | SOMIECE L . .
MODULE}) =y =y
= Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

SEF099P)

Fuel Injection System Function (Lean side)
(P0171: Right bank), (P0174: Left bank)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

MA

Right bank (-B1)
e

\ T

Intake manifold collector

S

/
C Front heated oxygen
sensor LH harness :/
©

connector ¢
\ A
-
\——Jl—’\\

Left bank (-B2) -
/W /

IL_cemlo[connector]|
(RH) 50 57 (LA}

@

E m BISCONNECT DISCONNECT
CAE [CAE

]
i

SEF064V

)
CHECK EXHAUST AIR LEAK. NG Repair or replace.
Start engine and run it at idle. Listen for an "
exhaust air leak before three way catalyst.
OK
A 4
CHECK FOR INTAKE AIR LEAK. NG_ Repair or replace.
Start engine and run it at idle. Listen for an o
intake air leak between the mass air flow
sensor and the intake manifold.
OK
E v
CHECK FRONT HEATED OXYGEN SEN- NG; Repair harness or connec-
SOR. | tors.
1. Turn ignition switch “OFF”.
2. Disconnect front heated oxygen sensor
harness connector and ECM harness
connector.
3. Check harness continuity hetween ECM
and sensor terminals.
Terminals
=]
code ECM Sensor Bank
P0130 50 2 RH
PO150 51 2 LH
Continuity should exist.
4. Check harness continuity between ECM
and sensor or ground.
Terminals
P
code ECM Sensor or Bank
ground
P0O130 a0 2 or ground RH
P0O150 51 2 or ground LH
Continuity should not exist.
If OK, check harness for short to ground
and short to power.
OK
y
NG

CHECK FUEL PRESSURE.
1. Ee!eaése tuel pressure to zero. Refer to

2. Install fusl pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kgiem?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa

(3.0 kgfem?, 43 psi)

lOK

®

EC-223

Y

Check the following.

® Fuel pump and circuit
Refer to EC-450.

® Fuel pressure regulator
Refer 1o EC-29.

® Fuel lines
Refer to "ENGINE
MAINTENANCE” in MA
section.

& Fuel filter for clogging

If NG, repair or replace.

EM

LG

[Fles

CL

AT

FA
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

W actvetesT® O
* %k POWER BALANCE % %%

—zzz==== MONITOR ========
CKPSe RPM (POS) 825rpm
MAS AIR/FL SE 1.53V
JIACV-AACHN 20 step

—l
BB 21[3][4] resr
HR

SEF630P|

Suitable tool

MEGC703B

SEF595Q

Fuel Injection System Function (Lean side)
(PO171: Right bank), (P0174: Left bank)

(Cont'd)
&

.

CHECK MASS AIR FLOW SENSOR.
@ Check “MASS AIR FLOW” in

CONSULT.
2.0 - 6.0 gm/sec: at idling

NG

g “DATA MONITOR” made with
12.9 - 25.3 g-m/sec: at 2,500 rpm
OR
2

Check “mass air flaw” in MODE 1
with GST.

2.0 - 6.0 gm/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm
OR

Check mass air flow sensor output
voltage, refer to EC-110.
1.7 - 2.1V: at 2,500 rpm

QK
C b4

O

Y

Check connectars for
rusted terminais or loose
connections in the mass air
flow sensor circuit or engine
grounds. Refer to EC-110.

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-
duces a momentary engine

NG

speed drop.
OR

@ 3. Listen to each injector operating
sound.
Clicking noise should be
heard.

OK

4

Confirm that the engine is cooled down
and there are no fire hazards near the

vehicle.

1. Turn ignition switch “OFF™.

2. Disconnect injector harmess connectors
on left bank (right bank).

3. Remove injector gallery assembly.
Refer to EC-30.
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connectors on right
{Left bank) bank shculd remain con-
nected.

@ l

A 4

Perfarm TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-443.
Repair harness or connec-
tors.

1. Disconnect all ignition ceil 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 ke sprayed evenly for each

NG

cylinder,
l OK

Parform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

!

INSPECTION END

EC-224

Replace injectors from
which fuel does nct spray
out.

Always replace O-ring with
new one.




TROUBLE DIAGNOSIS FOR DTC P0172 {-B1), P0175 (-B2)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Selt-Learning Control, the actual mixture ratio can be brought ciosely to the @
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the oifset between the actual and the thecretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the |ya
ECM judges the condition as the fuel injection system malfunction and light up the MIL {2 trip detecticn logic).

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)

. | ECM =0
Front heated oxygen sensors Density of oxygen in exhaust gas > (ECCS » Injectors
{Mixture ratio feedback signal) control
module) L@
Diagnostic Trouble _ Check Items
Code No. Malfunction is detected when ... (Possible Cause) -
PO172 ® Fuel injeclion system does nol operate properly. e Front heated oxygen sensor
0114 # The amount of mixture ratio compensation is too large. {The | @ Injectors HE
(Right bank) mixture ratio is too rich.} ® Exhaust gas leaks
PO175 ® Incorrect fuel pressure
0209 & Mass air flow sensor GL
(Left bank])
(VI
AT
RA
DIAGNOSTIC TROUBLE CODE CONFIRMATION 3R
EWecTiveTesT B [ PROCEDURE
SELF-LEARN B : 100%
CONTROL B2:100% NOTE: s
=zzzzz2221 MONITOR =zz2zzz22 If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPSsRPM (POS) Orpm PROCEDURE” has been previously conducted, always turn
EggzL‘;’éth_EB“;"”S Doy ignition switch “OFF” and wait at least 5 seconds before con- s
FR 02 SEN-B2 0:90\/ ducting the next test.
A/F ALPHA-BT 100% 1) Start engine and warm it up to normal operating tem-
AF ALPHA-B2 m 100% perature. o
CLEAR | 2) Turn ignition switch “OFF” and wait at least 5 seconds. -
SEF330R 3) Turn ignition switch “ON” and select “SELF-LEARN

FR 02 MNTR-B1 RICH
FR 02 MNTR-B2 RICH

¥ MONITOR  ¥¢ NOFAIL []

CMPSSRPM (POS)  2000rpm

| RECORD

SEF855Q

CONTROL" in “ACTIVE TEST” mode with CONSULT.
4) Clear the self-learning control coefficient by touching

“CLEAR”.
5 Select “DATA MONITOR” mode with CONSULT. =i
6) Start engine again and let it idle for at least 10 minutes.

The 1st trip DTC P0172, PO175 should be detected at

this stage, if a malfunction exists. 1B
7) IFit is difficult to start engine at step 6), the fuel injec-

tion system has a malfunction.

EC-225
395



TROUBLE DIAGNOSIS FOR DTC P0172 {(-B1), P0175 (-B2)

8)

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)
{Cont’d)

Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-229. If engine dces not start, remove ignition plugs
and check for fouling, etc.

: OR

<sensor harness
3

= connector

SEF649T)|

396

1)
2)
3)
4)
5)
6)
7
8)

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
P0100.

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
systern has a malfunction,

10) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-229. If engine does not start, remave ignition plugs
and check for fouling, etc.

OR

Start engine and warm it up to normal cperating 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 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 Mocde 1l (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode |l to Diagnostic Test Mcde |,

Perform “Diagnostic Test Mode Il (Seli-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.

1) 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

engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-229. If engine does not start, remove ignition plugs
and check for fouting, 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 SWITGH EC-FUELRH-01 @l
| ON or START
30A Refer to EL-POWER. 1 FUSE :
% ' 154 [BLOCK |EC-POWER.
' (J/B) (A
w/PU ]
l_Tl_I—SI_‘ I  Detectable line for DTC EM
R/B —  Non-detectable line for DTC
START [IGNITION
q‘) SWITCH EEI = LG
ACC‘ G 6
lliJI LI‘JWB
B/R
FE
! E14
L R/B
T I_LI|T] CL
FRONT HEATED
r._.l OXYGEN SENSOR -
Eij Ti3i Ad Y
R
] 7 2
] ] LY W
R R R .
[2] [2] [2] |K" L’:: JOINT EA
INJECTOR INJECTOR INJECTOR
é No.1 No.3 No.5 i I ] C1?NNECTOH
'GED) | I y
i I |IEH]
L|1T_|.| LU‘—_" LL|1—|_| | I T B
R/B RiY LW : :
| | 4 * @
I | 5
e T .
B |p-- e 2 beeee o 1 .
R/B RAY UwW I I _
B B B ST
LY W | I
izl I oe] Lol IF5c] o s
INJ#1 INJ#3 INJ#5 O2HR 025FR | ecm (eces _I_
o S S
BT
Refer to last page {Foldout page).
~ HA
il EIH GRS B 23[NED AlBEINGs ARREINGEGD
HE (@ DD G @
EL
O [=C)
AT (o € 6
B B B DX

o

101|102 103 | 14{ | 105] 1064107 | 168
a0 qna] |3 n4yns e
nriuglug 120 prethizges 1

2 [efasacTar] [ealesTee]
5| [Felafals 1 sa[salealeal7ol 7] =
| || G HS.

4 RGP ERERE

MEC103C
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TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

Fuel Injection System Function (Rich side)

(P0172: Right bank),

(PO175: Left bank)

F L)
LEFT BANK (Cont’d)
BATTERY - -
IGNITION SWITCH EC-FUELLH-01
1 ON gr START
30A Refer to EL-POWER. 1 FUSE | Referto
I 158 |BLOCK |EL-POWER.
% % (B
W/PU 2
]
’-J—’ RB EWA - Detectable line for DTC
——  Non-detectable line for DTC
q‘/‘ START [IGNITION
SWITGH
ACC‘ 13
3
I—ITI—I F36
B/R
B/R
4 GD) RB
Y /N
FRONT HEATED
(Bi_)i(YGEN SENSOR
] ]
* * = =
I ‘ 1:
C_L. JOINT
R A R | | CONNECTOR
I—l—I I—I—I | | 1
=1 [2] [=] I I
INJECTOR INJECTOR INJECTOR (1] L]
No.2 No.4 No.6 : : L'J |_I_'|
! ! 3
1 1 5
(L] (L) (L) | | ) ¥
RG B/OR PUA P TN ‘
\ -
| ‘ | B B B
RIG B/OR PUR L W ‘ I
ITieTl Il [ricl [ 2 ECM [ECCS J_
INJ#2 INJ#4 INJ#6 O2HL GagrL | EMIEST = =
MODULE)
Rafer to last page (Foldout page).
Rk FNET = KIBEENGR E)
e doee e

GY |

MEC105C

1B EIYGD) Fig)
slel78/ 5 L[5
i | et | [ros]os]107) e 24 (25 44]as]+6]47] [64]65] 8]
1| no] |z | Jra]ua]ns]ne 31|32 | Lelaslsolslselsalaeesf 70l 101
54[56]56]57 [58] 73174 75 78 HS.
17| s [ o] ) fret] 2] s 4 2] eefsilelel Fapere) 12



TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

SEFD29P,

Right bank {-B1})

(e r ) \ \/
% Front heated oxygen (W
se?sor RH hamess connector &

Oil filler cap ~

Z

Left bank {(-B2) -
Y- /

B DISCONNECT
A€

[Ecm_|ofconnecTor]|
TRH) 50 51 (LH)

L=

AHE

SEF064V

Fuel Injection System Function (Rich side)
(P0172: Right bank), (P0175: Left bank)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

4
| 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
E L J
CHECK FRONT HEATED OXYGEN SEN- |NG | Repair hamess or connec-
SOR. 7| tors.
1. Turn ignition switch “OFF".
2. Disconnect front heated oxygen sensor
harness connector and ECM harness
connector.
3. Check harness continuity between ECM
and sensor terminals.
Terminals
P code Bank
ECM Sensor
PO130 50 2 RH
PO150 51 2 H
Continuity should exist.
4. Check harness continuity between ECM
and sensor or ground.
Terminals
P
code ECM Sensor or Bank
ground
P0D130 50 2 ar ground RH
PO150 51 2 or ground LH
Continuity should not exist.
{f OK, check harness for short to ground
and short to power.
l OK
CHECK FUEL PRESSURE. NG | Check the following.

1. Release fuel pressure to zero. Reler to
EC-29.
2. Instadl fuel pressure gauge and check
fusl pressure.
At idle:
Approx. 235 kPa
{2.4 kgfcm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/iem?, 43 psi)

lOK

®

EC-229

| @ Fuel pump and circuit

Refer to EC-450.

# Fuel pressure regulator
Refer to EC-29.

If NG, repair or replace.

T

AY

R

[RA

RS

BT

AA

399



TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

MONITOR
CKPS+ RPM (POS)

MAS AIR/FL SE
IACV-AACHN

B acTvetestH O
% % %k POWER BALANCE % %%

e e o s e |
|

B25rpm
1.53V
20 step

1 AR
BIell I |

b

TESY
START

SEFG30P|

Fuel Injection System Function {(Rich side)
(P0172: Right bank), (P0175: Left bank)

(Cont’d)
®

v

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.
2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 gm/sec: at 2,500 rpm
CR

NG Check connectors for

Su

Click
c/"e/r

itable tool

MEC7Y038

{0\  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
CR

Check mass air flow sensor cutput
voltage, refer to EC-110.
1.7 - 2.1V: at 2,500 rpm

OK

Y

rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds. Refer to EC-110.

400

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.
OR

NG [ parform TROUBLE DIAG-

Y

Listen to each injector operating
scund.

Clicking noise should be
heard.

duces a momentary engine
R

OK

y

Remove injector assembly. Refer to EC-30.

Keep fuel hose and all injectors connected

to injector gallery.

Canfirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

A4

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-443.
Repair harness or connec-
tors.

1. Disconnect all injector harness connec-
tors.

2. Disconnect ali ignition coil harness con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

Dripf Replace the injectors from

Deces not drip.
Y P

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104,

'

INSPECTION END

EC-230

| which fuel is dripping.




TROUBLE DIAGNOSIS FOR DTC P0180

\\ Tank Fuel Temperature Sensor

COMPONENT DESCRIPTICN

The tank fuel temperature sensor is used to detect the fuel tem-

perature inside the fuel tank. The sensor modifies a voltage signal al

// from the ECM. The modified signal returns ta the ECM as the fuel
temperature input. The sensor uses a thermistor which is sensitive

Under the rear seat ___
Tank fuel temperature sensor

harness connecior

Tank fuel temperature to the change in temperature. The electrical resistance of the ther- WA
sensor mistor decreases as temperature increases. -
SEF248PA EM

<Reterence data>

™
Q
T

(&
o Fluid temperature Voltage* Resistance LG
Bl o, 0
g 4r Acceptable crn V) (hes2)
o 2F 20 (68) 3.5 2.5
Q
g 8 50 {122) 2.2 0.84
g 04r *: These data are reference values and are measured between ECM terminal =B
ozl @ (Tank fuel temperature sensor} and ECM terminal @ (ECCS ground}. !
O 20 40 80 83 100
{4) (32) (68)(104)(140} (176} (212) ¢l
Temperature °C (°F) SEFQ12P il
ON BOARD DIAGNOSIS LOGIC T
Diagnostic l
Trouble Code Malfunction is detected when ... Chgck ttems
{Possible Causes) =
No. A
P0O180 ® 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 s open or shorted.) .
pared with the voltage signals from engine coclant e Tank fuel temperature sensor A
temperature sensor and intake air temperature sensor.
RA
DIAGNOSTIC TROUBLE CODE CONFIRMATION BR
% MONITOR ¥ NoraL [] PROCEDURE
CKPS*RPM(POS) Orpm NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION ST
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF"’ and wait at least 5 seconds before con-

ducting the next test. RS
1) Turn ignition switch “ON”,
2) Select “DATA MONITOR” mode with CONSULT. BT
RECORD 3) Wait at feast 10 seconds.
SEF804U If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-234. HA

If the result is OK, go to following step.

4) Cool engine down until “COOLAN TEMP/S” is less than
90°C (194°F). If “COOLAN TEMP/S” is already less g
than 20°C (194°F) before step 4), the result will be OK.

by Wait at least 10 seconds.

——————— OR _ X
& 1} Turn ignition switch “ON" and wait at least 10 seconds.

2} Select “MODE 7" with GST.

If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-234.
If the result is OK, go to following step.

EC-231

401
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TROUBLE DIAGNOSIS FOR DTC P0180

)

HS.

CM___|O] CONNECTOR]|

=

® |
e U

ﬁ C@-H - Cf6\H

SEFO66Y

Tank Fuel Temperature Sensor (Cont’d)

3) Select “MODE 1" with GST and check for the engine
coolant temperature.

4) Cool engine down until the engine coolant temperature
is less than 90°C (194°F). If the temperature is already
less than 20°C (194°F) before step 4}, the result will be
OK.

5) Wait at least 10 seconds.

6) Select “MODE 7” with GST.

OR
1) Turn ignition switch “ON” and wait at least 10 seconds.
2y Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON™.

3) Perform “Diagnostic Test Mode Hl (Self-diagnostic
results)” with ECM.
if the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-234.

If the result is OK, go to following step.

4) Cool engine down until the voltage between ECM ter-
minal & (Engine coolant temperature) and ground
becomes more than 1.0V,

If the voltage is already more than 1.0V before step 4),
the result will be OK.

5) Wait at least 10 seconds.

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

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

EC-232



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

EC-TFTS-01
FUELTANK _ ‘ @l
GAUGE UNIT I : Detactable line for OTC
@ (AN UL e e : Non-detectable line: for DTC
SBENSOH) MA
[N} = &
PIL B
EM
LG
Y EC
2]
PiL
[FIE
GL
PiL M1
&
. AT
4 A
PiL
=1 e 2 3
TFUEL ECM I i}
ECCS ) l EE
CONTROL
MODULE} __l__ ) |
Fial 15 5
B Sy
RS
Refer 1o last page (Foldout page).
_ . Eji
_123:4567 .ﬂﬂ
gl aliol11]12]13f14]15]i6 =y oy
A
=L

101|102 | 103 14 | 105 106] 107 108
gl opne e s a4]nsine
N g 0| [121[12]123¢ 124

24125
il

MECIC7C
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TROUBLE DIAGNOSIS FOR DTC P0180

Under the rear seat e )

Tank Fuel Temperature Sensor (Contd)

DIAGNOSTIC PROCEDURE

_-\\
Tank fuel termperature 5,
sensor harness \
RN
/ con;eclor 3

—
Tank fuel temperature sensor - /
is built into fuel tank. /

e T TS SEF246PA

DISCONNECT
D M€

@ G

E
{20

S
P

SEFS30P

DISCONNECT

D 24 €

2 |

i
l

SEF531P)

INSPECTION START

Y

CHECK POWER SUPPLY. NGL Check the following.
1. Disconnect tank fuel temperature sensor "| @ Harness connectors
harness connector. (D),
2. Turn ignition switch “ON". ® Harness connectors
3. Check voltage between terminal (O and (s},
ground with CONSULT or tester. & Hamess for open or short
Voltage: Approximately 5V between ECM and tank
oK fuel temperature sensor
If NG, repair harness or
connector,
B v
CHECK GROUND CIRCUIT. NGL Repair open circuit, short to
1. Turn ignition switch “OFF”. | ground or short to power in
2. Check harness continuity between termi- harness ar connectors.
nal @ and body ground.
Continuity should exist.
If OK, check harness for short to ground
and short to power.
l oK
CHECK COMPONENT NG | Replace tank fuel tempera-
(Tank fuel temperature sensor). | ture sensor.
Refer to “COMPONENT INSPECTION”
below.
l OK
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT"”, EC-104,

!

INSPECTION END

Tank fuel temperature

sensor connector
DISCONNECT

Hot wate r—Ir

SEF379T

COMPONENT INSPECTION
Tank fuel temperature sensor

Check resistance as shown in the figure.

<Reference data>

Temperature °C {°F}

Resistance kQ

20 (68)

23-27

50 (122)

0.79-0.90

If NG, replace tank fuel temperature sensor.

EC-234




TROUBLE DIAGNOSIS FOR DTC 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 condlitions.

Crankshaft position sensor (POS) Engine speed .| ECM Wi
1. One Trip Detection Logic (Three Way Catalyst Damage) S

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 fight up from engine starting. If a misfire is detected that will cause EC
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. cL
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause) iy
P0306 (0603) ® No. 6 cylinder misfires. ¢ Improper spark ptug
# Insufficient compression
PO305 (0604) e No. 5 cylinder misfires. ® Incorrect fuel pressure AT
e EGR valve
P0304 (0605) ¢ No. 4 cylinder misfires. # The injector circuit is open or shorted.
# Injectors BA
PQO303 (0606) ¢ No. 3 cylinder misfires. ® [niake air leaks
» The ignition secondary circuit is open or
P0302 (0607) ® No. 2 cylinder misfires. shorted. i FLA
. — ¢ Lack of fuel
P0301 (0608) ¢ No. 1 cylinder misfires. e Magnetized signal plate (flywheel or
_ _ . drive plate) B3
P0O300 (0701) ¢ Multiple cylinders misfire. e Front heated oxygen sensors
8T
RS
BT
A
DIAGNOSTIC TROUBLE CODE CONFIRMATION
%2 MONITOR % NoFalL [] PROCEDURE (Overall)
CKPS*RPM(POS) 2040rpm CAUTION: EL
COOLAN TEMP/S 82°C Always drive vehicle at a safe speed.
VHCL SPEED SE 82km/h
B/FUEL SCHDL 2.5ms NOTE:

=]

If  “DIAGNOSTIC TROUBLE CODE CONFIRMATION X

PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

| RECORD 1) Turn ignition switch “ON”, and select “DATA
SEF827U MONITOR” mode with CONSULT.
EC-235

405



406

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. _
Hoid 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 accelerator pedal as steady as possible during
driving.
NOTE: Refer 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 possible 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

SECB4TA

B activetestm [

* %% POWER BALANCE % %%
MONITOR
CKPS» RPM (POS)
MAS AIR/FL SE
IACV-AACH

m

BB[2 [[3][4] resr

[5 (6] [ | S™AT
SEFG30P|

825rpm
1.53V
20 step

B

v
O N
£ cohhector ~ X
“\. ; 17

\S

P o y /‘l_?
% 'ghrotﬂe wire //%% ‘
ST\ BN
' ‘\* N /> SEF581P

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed. Listen
for the sound of the intake air leak.

NG

Y

OK
Y

Discover air leak location
and repair.

CHECK FOR EXHAUST SYSTEM CLOG-
GING.

Stop engine and visually check exhaust
tube, three way catalyst and muffter for

NG

dent,
OK

Y

Repair or replace it.

CHECK EGR FUNCTION.

Perform DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE for EGR
Function.

{See page EC-254.)

NG

h 4

OK

E Ad

Repair EGR system.

PERFORM POWER BALANCE TEST.
= 1. Perform “POWER BALANCE” in
5 “ACTIVE TEST" mode.

2. Is there any cylinder which does
not produce a momentary
engine speed drop?

OR

No

When disconnecting each injecter
harmess connector one at a time, is
there any cylinder which does not
produce a momentary enging
speed drop?

97 (B

injector sub-harness

connectori m {

Yes

Y

b4

Goto & .

CHECK INJECTOR.
Does each injector make an operating
sound al idle?

No

Yes

E A

h 4

Check injector(s) and cir-
cuit(s). (See page EC-443.)

CHECK IGNITION SPARK.

1. Disconnect igniticn coil assembly from
rocker cover.

2. Connect a known goed spark plug to
the ignition coil assembly.

3. Place end of spark plug against a suit-
able ground and crank engine.

4. Check for spark.

NG

SEF266P
7
™y (2
(@) “@ /,@,
At idle Click
C/,‘c "
=g Suitable tcal
71 Click
C/;c A
MEC703B

J,OK
{Go to @& on next page.)

EC-237

Check ignition coil, power
transistor and their circuits.
(See page £EC-329.)

407

FE

CL

AT

FA

RS

A
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TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

; y Ignition cail
5

No. 6 - 1 Cylinder Misfire, Muitiple Cylinder

Misfire (Cont’d)

SEFS75Q
SEF156!
- NN TN !
l_j/ Pressure gaug?éﬁ:)\d—”’
b g “\}ﬁ \;)

SEF263P

CONNECT

-
»/\ sensor harness

L LN

Mass air flow

l

Check "MASS AIR FLOW” in

“DATA MONITOR™ mode with

CONSULT.

2.0 - 6.0 g-m/sec: at idling

7.0 - 20.0 g-m/sec: at 2,500 rpm
COR

Check “Mass air flow” in MODE 1
with GST.
2.0 - 6.0 g-m/sec: at idling

EC
@

@

7.0 - 20.0 g-m/sec: at 2,500 rpm
OR

Check voltage between terminal (T
and ground.

{Engine is warmed up tc normal
operating temperature.}

1.0 - 1.7V: at idlin
1.5-2.1V: at 2,50

&

rpm

¥ OK
{Go to (B on next page.)

EC-238

¥

@
l
CHECK SPARK PLUGS. NGA Repair or replace spark
Remove the spark plugs and check for | plug(s) with standard type.
fouling, etc. For spark plug type, refer lo
i “ENGINE MAINTENANCE"
_ OK in MA section.
CHECK FUEL PRESSURE. NG_ Check the following.
1. Release fuel 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 kg/cm?®, 34 psi)
lOK
CHECK COMPRESSION PRESSURE. NG.‘ Check pistons, piston rings,
¢ Check compression pressure. 7| valves, valve seats and ¢yl
Standard: inder head gaskets.
kPa (kglcmz, psi)f300 rpm
1,275 (13.0, 185)
Minimum:
kPa (kg/em?, psi)/300 rpm
981 (10.0, 142)
Difference between each cylinder:
kPa (kg/cm?, psi)/300 rpm
98 (1.0, 14)
OK
A 4
CHECK IGNITION TIMING, NG “adjust ignition timing.
Perform BASIC INSPECTION, ”
EC-82.
l OK
CHECK COMPONENT NG._ Replace corresponding
{Front heated oxygen sensor). | front heated oxygen sensor.
Refer to “COMPONENT INSPECTION”,
EC-176.
OK
¥
C K MASS AIR FLOW SENSOR. | NG Check connectors for

rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

{See page EC-110.}

If NG, repair or replace it.




TROUBLE DIAGNOSIS FOR DTC P0306 - P0300

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

|

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace. el
Check items on the rough idle symptom in )
“Symptom Matrix Chart”, EC-87.

Y

Jox WA
Some tests may cause a Diagnostic
Trouble Code to be set. [Eh

Erase the DTC from the ECM memory
after performing the tests. Refer to EC-52.

| LG

Perform “TROUBLE CIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

!

INSPECTION END [HE

CL

W

AT

EC-239 400
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TROUBLE DIAGNOSIS FOR DTC P0325

£ PIEZO-ELEMENT
Terminal

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 COLOR ITEM CONDITION (DC voltage)
NO.
Engine is running.|
64 W Knock sensor L 2.0-3.0v
idie 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 A Check ltems
Troubr\lg Code Malfunction is detected when ... (Possivle Cause)
P0325 e 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

CKPSsRPM (POS)  672pm

W MONITOR ¢ NO FAIL D

| RECORD

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
Start engine and run it at least 5 seconds at idle speed.
2) Select “MODE 3” with GST.
OR
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 1l (Seli-diagnostic
results)” with ECM.

)

fol
Wt

=
=
co
—
e

=
in

EC-240



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) {Cont’d)

EC-KS-01
m : Detectable line for DTC
— Non-detectable line for DTC @ﬂ
ECM (ECCS
CONTROL MODULE)
WA
KNK
Lol
W EM
<1 @
I I
I I LG
| |
| I
| I
I |
| I
| i
| - _ []
- ___._ FE
w Ll ﬁ:ﬂ
r'j@_ =/ JOINT
r@ CONNECTOR-11 GlL
W
-§- ]
r‘- _-._I u
I : 8 wnr
i |
| 1
I | .
| | A%
I |
I |
I | :
L~ A
r'jw RA
[2] E B B
KNOGK, I
SENSOR _I
Fi22 ® 3R
L 4 L
F18 £19
ST
RS
B
W [ ]
AR E® 4A
I -
101 {122 [ 103|184 105 106 | 107 | 108 ‘EL
wafno| e[| ] s [ee O 3T W
nr) s nelam| frz]iez[es] e GY 3.
D4

MEC180C

EC-241
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TROUBLE DIAGNOSIS FOR DTC P0325

Engine gr
iy

und

.

s

2
intake manifold
collector

Aot

& knack sensor
{ ‘{sub-harness

Air duct
W
SEF283P

DISCONNECT

o A€

A€

CISCONMECT

-

[_eom ﬁcowecmuﬂl G @
&
e L L
SEF544P)
E ;& DISCONNECT
Ts.
i)
3 .
':SEF545P

Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

1. Turn ignition switch *OFF”.
2. Loosen and retighten engine ground
SCIews,

l

CHECK INPUT SIGNAL CIRCUIT-1. NG

Y

1. Turn ignition switch "OFF”.

2. Disconnect ECM harness connector and
knock sensor sub-harness connector.

3. Check harness continuity between ter-
minal O and ECM terminal G§ .
Continuity should exist.
if OK, check harness for shaort to ground
and short to power.

oK

E v

K NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT-2. NG

Check resistance between terminal (I and
engine ground.
Resistance:

Approximately 500 - 620 kQ
If OK, check harness for short.
It is necessary to use an ochmmeter
which ¢can measure more than 10 MQ,

CK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

;

INSPECTION END

SEFS546P

COMPONENT INSPECTION
Knock sensor

Y

Check the following.

® Harnass for open or short
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-

nactors.

® Knock sensor {Refer 1o
"COMPONENT
INSPECTION” below.)

If NG, replace knock sen-

SOr.

1. Disconnect knock sensor harness connector.
2. Check resistance between terminal & and ground.

Approximately 500 - 620 kQ [at 25°C (77°F)]
e i is necessary to use an chmmeter which can measure more

than 10 MC.
CAUTION:

Do not use any knock sensors that have been dropped or
physically damaged. Use a new one.

EC-242



TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor {CKPS) (POS)

COMPONENT DESCRIPTION

The crankshaft position sensor (POS) is located on the oil pan
facing the gear teeth (cogs) of the signal plate (flywheel). If detects &l
the crankshaft position signal (1° signal).

Core The sensor consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the gear WA

Coil

I

Permanent magnet ;eig(t)hc(ﬁgr?sé ;mlf periodically change. Permeability near the sensor
M Tormina SEFI54P Due to the permeability change, the magnetic flux near the core is EN
changed. Therefore, the voltage signal generated in the coil is
changed.

The ECM receives the voltage signal and detects the crankshaft 1C
position signal (1° signal).

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

MONITOR ITEM CONDITION SPECIFICATION B
fal=

CKPSRPM (POS) & Tachometer: Connect Almost the same speed as the CON-
CKPSRPM (REF) & Run engine and compare tachometer indication with the CONSULT value, SULT value. @{

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and @ (ECCS ground).  MT

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage) AT
NO.
Approximately 2.5V
A
IEngine is running.[ BA
|_ Idie speed
” SEFQ57V
49 W Crankshaft position sensor
(POS) Approximately 2.4V 4 g
M
— - AGp e
[Engine is running.| Sl RIS
Engine speed is 2,000 rpm. 0 M[””””]m ”UHU””” IJlIIJHl
Tawme o] B
SEFQ58Y
|Engine is running.| FA
lﬁaition switch “OFF”|
0-1v
For a few seconds after turning ignition switch EL
4 W/B ECCS relay {Self-shutoff) “OFF"
Ignition switch “OFF” |
| B | BATTERY VOLTAGE DX
A few seconds passed after turning ignition (11 - 14v)
switch “OFF”
67 R — s BATTERY VOLTAGE
25 R Power supply for ECM [Ignition switch "ON J (1 - 14V)
EC-243

413
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TROUBLE DIAGNOSIS FOR DTC P0335

ON BOARD DIAGNOSIS LOGIC

Crankshaft Position Sensor (CKPS) (POS)
(Cont’d)

Ciagnostic

Trouble Code Malfunction is detected when .... Ch?Ck Iterns
- {Possible Cause)
Na.
P0335 e 1° signal is not entered to ECM for the first few sec- | ® Harness or connectors
0802 onds during engine cranking. {The crankshaft position sensor (POS) circuit is open

* 1° signal is not entered to ECM during engine running.

or shorted.)
& Crankshaft positicn sensor (POS)
& 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) Turn ignition 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
Crank engine at least 2 seconds.
2) Turn ignition switch “OFF", wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode Il (Seif-diagnostic
results)” with ECM.

EC-244



TROUBLE DIAGNOSIS FOR DTC P0335

BATTERY

Refer to
EL-PCWER.

JOINT
CONNECTOR-1

ECCS
RELAY

Crankshaft Position Sensor (CKPS) '(POS)"

(Cont’d)

EC-POS-01
I : Dstectable line for DTC
= : Mon-detectable line for DTC
CRANKSHAFT
POSITION
SENSOR
{POS)
GIRY;
)y
B
B
TR JOINT
i (%%)NNECTOR
i N
1 o— _
e e

WiB R W 8 B
r2] Ie] =] ]l
SSOFF VB VB POS  |ECM -
(ECCS
CONTROL =
MODULE) GDINGE
Fioi
AT g T2 TR =
THE EXU@ ERINGD
21212 = QG5 GlEe & [OONLE e (lelas
I
§01p102 [ 103] 104 | |I05| 10611071108 24125
WeEnof i ne 13 15| 16 31132 W
17|16 | o[ 2| [rer] 20| vaaT e 42|43 ] || & H.S.

EC-245
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TROUBLE DIAGNOSIS FOR DTC P0335

“Crankshaft Position Sensor (CKPS) (POS)
(Cont'd)

DIAGNOSTIC PROCEDURE

collector

f
K Intake manifold

INSPECTION START

Y

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

SEFS39P
Y

NG

CHECK POWER SUPPLY-l. Check the following.

¥

Lower radiator

1. Turn igniticn switch “OFF".

2. Disconnect crankshatft position sensor
{POS) sub-harness connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal @ and
ground with GONSULT or tester.
Voltage: Battery voltage

» Harness connectors

oo
® Harness 10r open or

short between crankshaft
position sensor (POS)
sub-harness connecter
and ECCS relay

e Harness for open or

OK short between crankshaft
position sensor (POS)
sub-harness connector
and ECM

H NG, repair open circuit,

short to ground or short to

power in harness or can-

nectors.

= Front engine maount
famtamen SV A 34 a
View with under cover removed% SEF828U

Qil filler cap L 2
iti NG
// S;ir;l;?r\(z;fgg;aw CHECK POWER SUPPLY-H. »| Repair harness or connec-
\—j I / Check voltage between terminal @ and tors.
it / ground with CONSULT or tester.
conneg °r///\ Voltage: Approximately 5V
7 r oK
O\ h 4
NG
O-\ = / CHECK GROUND CIRCUIT-I. ». Repair open circuit, short
2 1. Turn ignition switch “OFF". te ground or short to power

¢ L SEF277P

in harness or connectors.

2. Loosen and retighten engine ground
SCrews.

3. Check harness continuity between ter-
minal & and engine ground.
Continuity should exist.

If OK, check harness for short 10
ground and short to power.

BISCONN
€

OK

<

E h 4

CHECK INSTALLATION.

Check that crankshaft position sensor

{POS) and front heated oxygen sensor
(left bank) harness clamp are installed
correctly, as shown in figure.

v

DISCONNECT
:
A€
T2 _
\2[4/

5 m
(2 l

—L

®
®

1| |———

K

o

EF/91P

o

SEF792P)

EC-246

416



TROUBLE DIAGNOSIS FOR DTC P0335

. DISCONNECT
M

EIB

SEF793P)

Crankshaft Position Sensor (CKPS) (POS)

(Cont’'d)

|

X .
Front heated oxygen sensor

ARS

Ny Yleft bank) harness clamp/

\\@84-108N-m9\' \@
\ (0.6 - 1.10 kg-m, YA

74.6 - 95.5 En-lb) SEM222F
DISCONNECT
lll
(&3
D G
D =
o
SEFG43P
= DISCONNEST

=

i«

d/ q
W) =

SEF644P

CHECK POWER SUPPLY-III. NG
1. Reconnect crankshaft position sensor | Check the fellowing.
{POS) sub-harness connector. ® Harness connectors
2. Disconnect crankshaft position sensor .
(POS) harness connector. ® Harness for open cr
3. Turn ignition switch “ON”, shert between crankshaft
4. Check voltage between terminal (I} and position sensor (POS)
ground with CONSULT or tester. and crankshaft position
Voltage: Battery voitage sensor (POS) sub-har-
oK ness connector
If NG, repair harness or
1 NG | connectors.
CHECK POWER SUPPLY-IV. "
Check vcltage between terminal & and
ground with CONSLUILT or tester.
Voltage: Approximately 5V
OK
v
CHECK GROUND CIRCUIT-II. NG_ Check the following.
1. Turn ignition switch “OFF". "] ® Hamess connectors
2. Check hamess continuity between ter- GIDY
minal @ and engine ground. ® Harness for open or
Continuity should exist. short between crankshaft
If QK, check harness for short to position sensor (POS)
ground and short to power. and crankshalft position
sensor (POS) sub-har-
OK
ness connector
It NG, repair open circuit,
shoert to ground or short to
power in harness or con-
nectors.
h 4
NG

CHECK COMPONENT

[Crankshatft position sensar (POS)].
Refer to “COMPONENT INSPECTION?”,
EC-248.

hd

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

DISCONNECT

A€
oo

|

[Q]

]

SEFG45P|

I

INSPECTICN END

EC-247

Replace crankshaft posi-
tion sensor (POS).

417
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TROUBLE DIAGNOSIS FOR DTC P0335

SEF587P)

& €

<]

2 @

SEF801P

Crankshaft Position Sensor (CKPS) (POS)
(Cont’'d)

COMPONENT INSPECTION

Crankshaft position sensor (POS)

1.

N

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
o @ Contacted Approximately 5V
’ Pulled away Approximately OV

There should be a steady 5V as the screwdriver is drawn away
slowly.
If NG, replace crankshatit position sensor {(POS).

EC-248



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (PHASE)
COMPONENT DESCRIPTION

: Coil The camshaft position sensor (PHASE) is located on the engine
Terminal . b i .
=T front cover facing the camshaft sprocket. It detects the cylinder No. el
signal. ‘
1 - The sensor consists of a permanent magnet, core and coil.
— g When engine is running, the gap between the sensor and the A
camshaft sprocket will periodically change. Permeability near the
. Core sensor also changes.
ngﬂae?e”t sirosop| DU 10 the permeability change, the magnetic flux near the core is g
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 i
Mllll\é)AL COLOR ITEM CONDITION (DC voltage]
. €
Approximately 4.2V =
(AC voltage)
W — —— (7
46 w Camshalt position sensor |Engine is running.| (Warm-up condition) 20| roror et
L 1) A R A
47 | w (PHASE) L e speed ’ -
“eereiar  EA

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

RA
ON BOARD DIAGNOSIS LOGIC
Diagnostic R
. Check ltems BR
Trouble Code Malfunction is detected when ... -
No. (Possible Cause)
P0340 ¢ The cylinder No. signal is not entered to ECM for the | ® Harness or connectors ST
o1 first few seconds during engine ¢ranking. {The camshaft position sensor (PHASE) circuit is
........................................................................................... apen or shorted.)
. ) . . # Camnshaft position sensor (PHASE)
e The cylinder No. signal is not entered to ECM during | e Starter motor {Refer to EL section.) as
engine running. + Starting system circuit (Refer to EL secticon.)
o The cylinder No. signal is not in the normal pattern Bf|
during engine running. ‘
FA
EL
(DX

EC-249

419
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TROUBLE DIAGNOSIS FOR DTC P0340

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 “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:

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.

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.

OR

Crank engine at least 2 seconds.

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

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

EC-250



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (PHASE)

(Cont’d)
@l
CAMSHAFT I : Detoctable fine for DTC
POSITION m—— : Non-detectable line for DTC
SENSOR
{PHASE) M2
EM
LG
JOINT
CONNECTOR-12
FIE
CL
M
AT
FA
W W B B B
Fal o H o
PHASE  PHASE  |ECM
(ECCS a i
CONTROL = = ST
MODULE) F18 F19
RS
BT
< G i
GO 2 2212 2 ]
ElL
0t{ 102f 03[ 104 | | 105] 106] 107] 108 IEIEE o425 _{44l4sfaelar] [eales[ee]
518]7 a8[4a]sofe1[eeleafesfee] el 71 ,
03 o] 1 [ 2] [via] o5 ] 1 7
) i 2 Y 3 D i ol o Tl W DX
wfm[ne[wof []e]wsle| SefeiTsl L) 2]4| TesTeorerteeleal Trohatosl L2 || G S

MEC108C

EC-251
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TROUBLE DIAGNOSIS FOR DTC P0340

Engine ground / / p
£ Intake manifold
‘ Kcollectm
5L

Lower radiator
core support

N

A T
View with under cover removed

L Aiﬂ"'? &
—

TR Front engine mount

7

“F

){%— SEFg28U

Cam

shaft position
™ sensar (PHASE) \
r

harness connecto ~

§

SEF274P

Camshaft Position Sensor (CMPS) (PHA?E)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK STARTING SYSTEM.
Does the engine turn over?
{Does the starter motor operate?)

No

Yes
L

1. Turn ignition switch “OFF™,
2. Loosen and retighten engine ground
SCrews.

y

.| Check starting system.

{Refer to EL section.)

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect camshaft position sensor
(PHASE) hamess connector and ECM
harness connector.

3. Check harness continuity between ter-
minal @ and ECM terminals @, @.
Continuity should exist.

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

NG

DISCONNECT
AE

E DISCOMNECT
A€

L ECM [Bi CONNEGTOR |

e

46 47

&

SEF855P
B8]
= DISCONNECT
A€
o
SEFGO8P

OK

B v

.| Repair open circuit, short

to ground or short o power
in harness or connectors.

CHECK GROUND CIRCUIT.

1. Tum ignition switch “OFF”.

2. Loosen and retighten engine ground
screws,

3. Check harness continuity between ter-
minal & and engine ground.
Continuity should exist.

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

NG

OK

A

Repair open circuit, short

7 to ground or short to power

in harness or connectors.

CHECK COMPONENT

[Camshaft position sensor (PHASE)].
Refer to "COMPONENT INSPECTION",
EC-253.

NG

OK

Y

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

;

.| Replace camshaft position

senscr (PHASE).

Visually check the surface of camshaft
sprocket for chipping.

NG

lOK

INSPECTION END

EC-252

Replace camshaft sprocket.




TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (PHASE)

(Cont’d)
COMPONENT INSPECTION

Camshaft position sensor (PHASE)
1. Disconnect camshaft position sensor (PHASE) harness con- @]
nector.

2. Loosen the fixing bolt of the sensor.

3. Remove the sensor. A
4

Visually check the sensor for chipping.

SEF583P EM

5. Check resistance as shown in the figure.
Resistance: LC
Approximately 1,440 - 1,760Q at 20°C (68°F)
(HITACHI make)
Approximately 2,090 - 2,550Q at 20°C (68°F)
(MITSUBISHI make)

SEF584P|

EC-253
423
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close)

SYSTEM DESCRIPTION

Crankshaft position sensor (POS)

Engine speed

EGR temperature sensor

EGR gas temperature

h 4

Engine coolant temperature senscr

ECM
Engine coolant temperature (ECCS - EGRC-
* control ™ sclenoid
module} valve

Ignition switch

Start signal

¥

Throttle position sansor

Throttle position

Y

This system cuts and controis 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

Low engine coolant temperature

Engine starting

Engine stopped

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

port vacuum to be discharged into the atmosphere.
The EGR valve remains closed.

EGR and vacuum

_ EGRGC-solenoid valve

EGRC-BPT
valve

Collector Throttle
body

SEF317U

COMPONENT DESCRIPTION
Exhaust gas recirculation (EGR) vaive

The EGR valve controls the amount of exhaust gas routed to the
intake manifoid. Vacuum is applied to the EGR valve in response

to throttle valve opening. The vacuum controls the movement of a
taper valve connected to the vacuum diaphragm in the EGR valve.

SEF783K|

EC-254



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)
1 A duct EGRC-solenoid valve

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-

noid valve is energized. A ptunger will then move to flow the
vacuum signal [from the intake manifold 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, A
the plunger is returned by the spring which cuts the vacuum sig-

EGRC-BPT valve

Intake manifoid nal.
collector SEF592PD EM
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. LG
MONITOR ITEM CONDITION SPECIFICATION
EGR TEMP SEN e Engine: After warming up Less than 4.5V
@ Engine: After warming up \dle OFF
® Air conditioner switch; “OFF” .
EGRC SOLV o Shift lever: “N" A . FE
* No-load 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- : MT
WIRE DATA
MILI\(I)AL COLOR ITEM CONDITION (DC voltage)
[Engine is running.| (Warm-up condition) AT
43 B Sensor’s ground ov
Idle speed
[Engine is running. | (Warm-up condition)
Less than 4.5V
Idle speed -
63 L/OR EGR temperature sensor Ry
: |Engine is running.| (Warm-up condition)
0-t1.0v
EGR system is operating. ER
|Engine is running.J (Warrm-up condition) '
0-07Vv
|_ Revving engine up to 3,000 rpm quickly. S
103 L/B EGRC-solenoid valve s
|Engine is running.| (Warm-up condition) BATTERY VOLTAGE
Idle speed (11 - 14v) [B1S]
BT
ON BOARD DIAGNOSIS LOGIC A
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
sor under the condition that calls for EGR, a low-flow malfunction g
sensor . R oIt
is diagnosed.
EGR If EGR temperature sensor detects EGR flow under the condition
temperature that does not call for EGR, a high-flow malfunction is diagnosed. gy
ECM
SEFO73P
EC-255
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont'd)

Diagnastic Trouble

Malfunction is detected when ...

Check lteams

Code No. (Possible Cause)
PO400 A) The exhaust gas recirculation {(EGR]) flow is exces- | ® EGR valve stuck closed
0302 sively low during the specified driving conditian. # EGRC-BPT valve leaks

& Vacuum hose

o EGRC-solenoid valve

« Tube legking for EGR valve
® EGR temperature sensor

@ Exhaust gas leak

B EGR SYSTEM PodocM [ ]
OUT OF GONDITION

==—rz===x MONITOR ==z=zzz-z:
CMPS-RPM(POS) 2,175rpm
THRTL POS SEN 2.0V
B/FUEL SCHDL 3.6ms

SEF584U

B EGR SYSTEM Po400 Il [ ]

========= MONITOR =========-

CMPS-RPM(POS) 1200rpm
THRTL POS SEN 0.64V
B/FUEL SCHDL 3.1ms

SEF585U

B EGR sYSTEMPo40ol []

COMPLETED

SELF-DIAG RESULTS

SEF2634

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

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 During the test, P0400 will not be stored in ECM even
though “NG” is displayed on the CONSULT screen.

TESTING CONDITION:
Always perform the test at a temperature of -10°C (14°F) or
higher.
1) Turn ignition switch “ON".

2} Check “COOLAN TEMP/S” in “DATA MONITCR” mode
witch CONSULT.
Confirm COOLAN TEMP/S value is within the range

listed below.
COOLAN TEMPIS: Less than 40°C (104°F)

If the value is out of range, park the vehicle in a cool
place and allow the engine temperature to stabilize. Do
not attempt to lower the coolant temperature with a fan
or means other than ambient air. Doing so0 may produce
an inaccurate diagnostic resuft.

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".

8) Accelerate vehicle to a speed of 40 km/h (25 MPH)
once and then stop vehicle,

If “COMPLETED” with “OK" appears on CONSULT
screen, go to step 9).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) Check the output voltage of “THRTL POS SEN” (at
closed throttle position) and note it.

8) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions until “TESTING” changes to
“COMPLETED”. (It will take approximately 30 seconds
OF more.)

CKPS-RPM (POS): 1,500 - 2,300 rpm (A/T)
1,700 - 2,400 rpm (MIT)
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)
23 - 3.7 ms (MIT)
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
If “TESTING” is not displayed after 5 minutes, retry
from step 2). WA
9) Make sure that “OK?” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE", EC-259. E

OVERALL FUNCTION CHECK

Use this procedure to check the overall EGR function. During this LG

check, a 1st trip DTC might not be confirmed.

@ 1) Start engine and warm it up to normal operating tem-
2)

perature.
Check the EGR valve lifting when revving engine up to
3,000 rpm quickly under no load.
EGR valve should lift up and down without sticking. FE
3) Check voltage between EGR temperature sensor har-
ness connector terminal (D and ground at idle speed.
Less than 4.5V should exist. CcL
4} Turn ignition switch “OFF".
5) Check harness continuity between EGR temperature

- & w““mf,}i - sensor harness connector terminal @ and ECM termi- M7
alyr.| SLOMIES .

Continuity should exist. AT
6) Perform “COMPONENT INSPECTION”, "EGR tem- I
perature sensor”. (See page EC-267.)

FA
D &
) Al
SEF3I540)
@ CONNECT m CONNECT l—P‘}
Ade QHAE
[[Ecm_ [o[connecTor] ST
23
RS
.
SEF811P
A

Overall function check

Check the EGR valve E[L
lifting when revving =
engine from 2,000 rpm
up tc 4,000 rpm.

x100Cr/min

SEF358Q

EC-257
427



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont'd)

IGNITION SWITCH
ON or START
] FUSE Refer to .  Detectable line for DTG
% a&g}CK EL-POWER. - Non-deleclable line for DTC
17 )
. @NT models
1EQ]
RIY
EGR
TEMPERATURE
—EAMO— [senson
L] 12|
I—J—I LOR B
Fi08
Y = s {1
JOINT
CONNECTOR-12
3'['-1—— F107
-l
i I
B
RIY
[2] EGRC-
é SOLENOID
VALVE
Fod ¥ ¥
]
B
€Y
LB L/OR B B
(i3 [Fe=]l ]l Eal
EGR EGRTS GND-A 1ecom SENS TCM
(ECCS GND {TRANSMISSION
CONTROL CONTROL
MODULE) MODULE}
61

Refer to last page (Foldout page).

TTz[3[d =" —5|6}7]8& — 52 - e | G
AR EDEBEE 1920 S E D0 E 2|2|2|2|2J’

5

==
1HE AR RS ERE @ 23242526 ]27[28[29] 303132 [ 3] 3435 | F7o03
51617 ]8] [18]7[18[92021]22 w6]a7] 8 se[#0[41]42] 3] 4afss 28] L HS.

101102103 104 F105 108 107 {108
e nofnrftia] Jus{nd|s|ns
7| fig | 1e 0| |121]122] 123 ) 124

O

@ A

MEC116C

EC-258
428



TROUBLE DIAGNOSIS FOR DTC P0400

SEFO99P)

EGR Function (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK EXHAUST SYSTEM.
Check exhaust pipes and muffler for
leaks.

NG

\l/

Vacuum hose connected //.

to EGR valve 1

OK

B
h 4

Repair or replace exhaust
system.

CHECK VACUUM SOURCE TO EGR

VALVE.

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

2. Disconnect vacuum hose to EGR valve.

3. Check for vacuurn existence,
Vacuum should not exist at idle.
4. Check for vacuum existence
when revving up to 3,000 rpm
quickly.

e Select "EGRC SOLENOQID
VALVE" in "ACTIVE TEST"
mode with CONSULT and turn
the solenoid valve “ON".

Vacuum should exist when rev-

ving engine.

CK

OR

4. Stop engine.

5. Start engine and check for
vacuum exisience when revving
up to 3,000 rpm quickly.

Vacuum should exist when rev-

ving engine.

-~ SEF593P
B mactvetestl [
EGRC SOV ON
======== MONITOR ========
CKPS-RPM{PQS) Orpm
el [ OFF
SEF594P,

=
Split

Clogging

=~
R Improper connection
SEFTO9L

NG

v

Y

CHECK COMPONENT
{EGR valve).

Refer to “COMPONENT
INSPECTION”,

{See page EC-261))

NG

4

Replace malfunctioning
component(s).

CHECK VACUUM HOSE.

Check vacuum hose for clogging, cracks
and improper connection.

Refer to “Vacuum Hose Drawing”, EC-16.

NG

lOK
@&

EC-259

Repair, replace, or correct
routing.

Go)
=u

3

429



TROUBLE DIAGNOSIS FOR DTC P0400

BcGRC soLv CIRCUT
DOES THE SOLENOID
VALVE MAKE
AN OPERATING $OUND

EVERY 3 SECONDS?

[ next J[ NO | YES

MEFS57D)

- EGR Function (Close) (Cont’'d)

®

CHECK COMPONENT
(EGRC-solenoid valve).
1. Tum ignitiqn switch “ON™.
2. Perform “EGRC SOLNV
CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.
OR

NG

Bmacrvetestl O

EGRC SOV ON
—=z====zZ= MONITOR =====z=c==
CKPS'RPM(POS)  Orpm

[(ON_] ICIGA[ OFF |
S

EF594P

1. Turn ignition switch “ON".

2. Turn EGRC-solenoid valve “ON”
and “"OFF” in “ACTIVE TEST”
mode with CONSULT and check
operating sound.

OR

. Btart engine and revving 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 solenoid
valve will be displayed, howevaer,
ignere it.)

OK

¥

Repair or replace EGRC-
solenoid valve or repair
circuit.

CHECK COMPONENT
(EGRC-solenoid valve).

Refer to “"COMPONENT INSPECTION”
on next page.

NG

CK

h 4

Replace EGRC-solenoid
valve.

CHECK COMPONENT

{EGRC-BPT valve).

Refer to “COMPONENT INSPECTION”,
EC-282.

NG

OK
L 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

h 4

Check resistance of EGR temperature
sensor. '
(See page EC-267.)

b

INSPECTION END

EC-260

Replace EGRC-BPT valve.




TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Contd)
COMPONENT INSPECTION

EGR valve

EGR valve
¢ Apply vacuum to EGR valve vacuum port with a hand vacuum
pump. _ al

EGR valve spring should lift.

¢ Check for sticking.

If NG, repair or replace EGR valve. MA
=M

EGRC-solenoid valve

Check solenoid valve, following the table as shown below: LG

' Air passage ' Air passage

Condifions continuity continuity
between ® and between &) and ©

12V direct current supply

BATTERY between terminals @ and @ ves No RE
No supply No Yes
If NG, replace the solenoid valve. ' CL
MEC488B
EGR temperature sensor Wit
CZED Check resistance change and resistarice value.
<Reterence data> AT
EGR temperature Vollage Resistance
°C {°F} (V) (M)
0 (32) 4.81 7.9-9.7 FA
(@] 50 (122) 2.82 0.57 - 0.70
L 100 (212) 0.8 0.08 - 0.10
sere430!  |f NG, replace EGR temperature sensor.
10,000
ST
1,000
RS
¢
3 El
8100
@
E AA
10 EIN
o
1 1 1 | i ]
0 50 100 150 200
(32} (1220 (212)  (302) (392}

Temperature °C (°F)

SEF5260C

EC-261
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TROUBLE DIAGNOSIS FOR DTC P0400

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,0, 3.94 inH,0)
from under EGRC-BPT valve.

3. M aleaékage is noted, replace the valve.

* Apply pressure

SEFO083P

EC-262
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

Ignition ECM
) A  Intake manitold
switch ]
Air duct 77 Gl
EGRC-
solenoid valve® )
To EGR A
valve Vacuum soutce [
Air filter ‘ EM
Air
blead | | EGR valve EGR [5@
Diaphragm temperature
sensor
Exhaust .pressure f EGRGC-BPT o intake
valve —==* manifold
Exhaust =
ﬁ —_~~ manilold s
SEF091PH ©H‘J

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body vacuum
applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to positioning of
the EGR vaive or to engine operation. AT

ON BOARD DIAGNOSIS LOGIC

T

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness wili 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 maifunction is indicated. aA
B
Diagnostic Trouble o Check ltems
Code No. Malfunction is detected when ... (Possible Gause)

P0O402 e The EGRC-BPT valve does not operate properly. | ® EGRC-BPT valve B3
0306 ¢ EGR valve

& Misconnected rubber tube

& Blocked rubber tube SIT

& Crankshaft position sensor (POS)

® Blocked exhaust system

e Orifice F&S
« Mass air flow sensor

¢ EGRC-solencid valve

@T‘

[FA

EL

e

EC-263
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TROUBLE DIAGNOSIS FOR DTC P0402

B EGRC-BPT VLV PO402 D
CUT OF CONDITION

===z=====z MONITOR z=zz=zzz===
CMPS-RPM(REF) 201 2rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 2.9ms

0 20 40 80 80100

SEF273U

B EGRC-BPT vLv Po402ll [

TESTING|
======——== MONITOR —=zzzz===-
CMPS.RPM{REF) 1537rpm
THRTL POS SEN 074V
B/FUEL SCHDL 2.2ms

0 20 40 80 B0 100

SEF274U

W EGRC-8PT vLv P00zl [

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 to normal operating tem-
NP 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 throttle position) and ncote 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 (M/T)
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) '

¢ 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 If 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)

4 Air duct OR
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 tst trip DTC might not be confirmed.

1) Disconnect the rubber hose to the collector from the EGRC-
solenoid valve at the collector. A,

2) Disconnect the rubber hose to the EGRC-solenoid valve from

Intake manifold the EGRC-BPT valve at the vacuum gallery B (EGRC-solenoid

collector SEF592PD valve side). =¥

EGRC-BPT valve

3) Connect between the collector and the vacuum gallery B
{EGRC-solencid valve side) using a suitable rubber hose
directly as shown figure. (The intake manifold vacuum will be LG
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
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
valve lifting when revving engine up to 4,000 rpm under no
load. @'L
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 [N
collector for misconnection, cracks or obstruction.

Check the EGR valve A‘U‘
lifting.

v% = @ = ijﬁuitable rubbe/r hose . 35/
=z
~¥" Fuel pressure regulator e
g b AV SEFO73V BR

For vacuum hose location, refer to “Vacuum Hose Drawing”,
EC-16. ST

EC-265
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK HOSE.

Check vacuum hose for clogging and
improper connection,.

Refer to “Vacuum Hose Drawing”, EC-16.

NG

¢OK

¥

Repair or replace vacuum
hose.

CHECK EXHAUST SYSTEM.
Check exhaust system for collapse.

NG

Repair or replace exhaust
system.

OK

A4

CHECK ORIFICE.
Check if orifice is installed in vacuum hose
between EGRC-BPT valve and EGRC-so0-

NG

h

lenoid valve.
l OK

Replace vacuum hose.

CHECK COMPONENT
(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION" on

NG

next page.
lOK

Replace EGRC-BPT valve.

CHECK COMPONENT

[Crankshaft position sensor (POS)].
Refer to "COMPONENT INSPECTION",
EC-243.

NG

OK

Y

h 4

Replace camshatt position
Sensor.

CHECK COMPONENT

(Mass air flow senscr).

Refer to “COMPONENT INSPECTION",
EC-110.

NG

OK
v

Replace mass air flow sen-
SOr.

CHECK COMPONENT
{(EGRC-solenoid valve).

Refer to “COMPONENT INSPECTION”
on next page.

NG

OK
h 4

Replace EGRC-solenoid
valve.

CHECK COMPONENT

(EGR valve).

Refer to “COMPONENT INSPECTION”,
EC-261.

NG

OK

h 4

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT™, EC-104.

y

INSPECTION END

EC-266

Y

Replace EGR valve.




TROUBLE DIAGNOSIS FOR DTC P0402

X No pressure
SEF172P|

BATTERY

MEC4886B;

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. Gl
Leakage should exist.
WA
=M
EGRC-solenoid valve
Check solenoid valve, following the table as shown below: LG
Air passage Air passage
Conditions continuity continuity EC
between @& and between ® and ©
12V direct current supply
between terminals @ and & Yes No re
No supply No Yes
If NG, replace the solenoid valve. €l
EGR temperature sensor T
Check resistance change and resistance value.
<Reference data> AT
EGR temperature Volfage Resistance
°C (°F) \J) (MQ) :
0 (32) 4.81 7.9-9.7 FA
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10 RA
If NG, replace EGR temperature sensor.
BR
ST
RS
Efl
FA
&L
10X

EC-267
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TROUBLE DIAGNOSIS FOR DTC P0420

ON BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function

ECM (ECCS control moduls)

ECM monitors the switching frequency ratio of front
and rear heated oxygen sensors,

3 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.
oxygen oxygen 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.
|__| Three I_I
way
Exhaust catalyst
gas » >
Diagnostic Trouble I Check ltems
Code No. Maliunction is detected when ... {Possible Cause)
PD420 & Three way catalyst does not operate properly. * Three way catalyst
0702 » Three way catalyst does not have enough oxygen storage # Exhaust tube
capacity. ® |ntake air leaks
® |njectors
® Injector leaks
e Spark plug

® |[mproper ignitien iming

Y¢ MONITOR 72 NO FalL L]

CKPS+RPM (POS)  2137rpm
FR 02 SEN-B2 0.37V
FR 02 MNTR-B2 LEAN
FR 02 SEN-B1 0.37v
FR 02 MNTR-B1 LEAN
RR 02 SENSOR 1.30V
RR 02 MNTR RICH

N
[ RECORD

SEF631P|

B sRTsTATUS I ]

CATALYST INCMP
EVAP SYSTEM INCMP
02 SENSOR INCMP
02 SEN HEATER  CMPLT
EGR SYSTEM 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 02 SEN-B2”, “RR 02 SENSOR”,
“FR 02 MNTR-B2”, “FR 02 MNTR-B1”, “RR 02
MNTR” in “DATA MONITOR” mode with CONSULT.
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 Q2 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 properly.

EC-268



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

If the “FR 02 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.
H the result is NG, go to “DIAGNOSTIC PROCEDURE”, ﬂ
EG-270. &l
t the result is OK, go to following step.
5) Select “AUTO TRIG” in “DATA MONITOR” mode with VIR
CONSULT. -
6) Drive vehicle at a speed of approximately 84 to 96 km/h
(52 to 60 MPH) with the following for at least 10 con- El
secutive minutes. =
(Drive the vehicle in an area where vehicle speed and
accelerator pressure can be held steady and ¢onstant.) C
M/T: 5th position
A/T: D position (“OD” ON)
If the resultis NG, go to "DIAGNOSTIC PROCEDURE”,
EC-270.
7) Select “SRT STATUS” in “DTC CONFIRMATION”
mode with CONSULT. FE
8) Verify that “CATALYST” is “CMPLT".
If not “CMPLT”, repeat the test from step 5).

CL

OR -

7 G OVERALL FUNCTION CHECK ol
Gjl C@ @; A | Uselthls praocedure to check the overall function of the three way

= catalyst. AT

%ECM_'OICONNECTOR_” 1 During this check, a 1st trip DTC might not be confirmed. Al

@ 1) Start engine and warm it up to normal operating tem-
‘\& perature. A
. 2) Set voltmeters probes between ECM terminals & [front
f@ _ healed oxygen sensor {right bank) signal], & [front
o O ¢

heated oxygen sensor (left bank) signalf] and @ (ECM gpa
SEF632P ground), and ECM terminals @ (rear heated oxygen

sensor signal) and @ (ECM ground}.

3) Keep engine speed at 2,000 rpm constant under no R
load.

4} Make sure that the voltage switching frequency (high &
low) between ECM terminals 68 and @ is very less §T
than that of ECM terminals & and @, or § and @.
Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-
quency

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. =L

Note: If the voltage at terminal &) or &) does not switch

periodically more than 5 times within 10 seconds
at step 3, perform TROUBLE DIAGNOSIS FOR [0}
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

I

SEFQ99P|
E @ CONNECT (c@
WS,
_Il ECM _ [©] CONNECTOR|
102104,106,109,111,113
l
ko O
= SEF633P|

SEF575Q

440

CHECK EXHAUST SYSTEM. NGL Repair or replace it.
Visually check exhaust tubes and muffler v
for dent.
l oK
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 cala-
lyst.
lOK
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-
S0
lOK
B
CHECK INJECTORS. NG | Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for Injec- > NOSIS FOR NON-DE-
tors. {Refer to EC-443.) TECTAELE 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 connec-
minal (02) , (04 , (386, (G08) , (Fi1) or tors.
and ground with CONSULT or
tester.
Battery voltage should exist.
OK
A4
CHECK IGNITION SPARK. NG | Check ignition coil with
1. Disconnect ignition coil assembly from > 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
A
NG

Check for ignition timing.
Refer to “Basic Inspection”, EC-82.

Y

CK
v

1. Turn ignition switch “OFF”.

2. Remove injector assembly.
(See page EC-30.}
Keep fuel hose and all injectors con-
nected to injector gallery.

!

®

EC-270

Adjust ignition timing.




TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont'd)

(f
1. Turn ignition switch “OFF”. Dr-ipsL Replace the injectors fram
2. Disconnect camshalt position sensor | which fuel is dripping.
(PHASE) harmness connector, Gl

3. Turn ignition switch “ON”.
Make sure fuel does not drip from injec- |

tar. MA

*Does nct drip. Trouble is not fixed.

Perform “TROUBLE DIAGNGSIS FOR
INTERMITTENT INCIDENT™, EC-104.

J, Trouble is fixed.
INSPECTION END

3

Replace three way eatalyst. |  EV

M

AT

EC-271
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure)

Note: If both DTC P044O 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 solenoid valve. The EVAP canister vent control valve will then be closed to shut the EVAP
purge line off. The EVAP canister purge volume control solencid valve is opened to depressurize the EVAP
purge line using intake manifold vacuum. After this occurs, the EVAP canister purge volume control solenoid
valve will be closed.

EVAP canister One-way

purge control valve m

EVAP control system pressure sensar.
Vacuum cut valve bypass vaive (‘/ EVAP solencid valve

service
port
EVAP canlster
purge centrol valve
Vacuum

Fuel tank EVAP
cut valve |canister

EVAP canister EVAP canister
vent control \%@ purge voiume
valve control valve SEFE03U

Diagnostic o Check ftems
Trouble Code Malfunction is detected when ... (Possible Cause)

No.

P0440 ¢ EVAP control system has a ieak.
0705 ® 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 tc 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 leaks

EVAP purge line (pipe and rubber tube} leaks
EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control system
pressure sensor

Loose or disconnected rubber tube

EVAP canister vent control valve 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/BARO switch solencid valve and the circuit
Blocked or bent rubber tube o MAP/BARQ switch
solenoid vaive

e O-ring of EVAP canister vent control valve is missing
or damaged.

Water separator

EVAP canister is saturated with water.

EVAP control system pressure sensor

CAUTION:

e Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filter cap is used, the MIL
may come on.

® |f the fuel filler cap is not tightened properly, the MIL may come on.

e Use only a genuine rubber tube as a replacement.

EC-272



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d)

W EvaP suL LEAK Poss0 B [ ] DIAGNOSTIC TROUBLE CODE CONFIRMATION

T GCATION OF 590G PROCEDURE

(41-86F) NOTE:

g;g?f;é%%ﬁ,iﬁ?& e If both DTC P0440 and P1448 are displayed, perform Gl
VEHICLE STOPPED. TROUBLE DIAGNOSIS FOR DTC P1448 first. (See EC-393.)

IF ENG IS ON, STOP FOR e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

5 SEC. THEN RESTART.
4)TOUCH START.

PROCEDURE” has been previously conducted, always A
turn ignition switch “OFF’ and wait at least 5 seconds

| EXIT || START | before conducting the next test. =
sr2050) @ Make sure that EVAP hoses are connected to EVAP canis- 2

ter purge volume control solenoid valve properly.

B EvAP SMLLEAK Pod40ll [] TESTING CONDITION: e
® Perform “DTC WORK SUPPORT" when the fuel level is

less than 3/4 full and vehicle is placed on flat level surface.
e Always perform test at a temperature of 5 to 30°C (41 to

kokokok kok QR Kk kok ok ok 86°F).
¢ |t is better that the fuel level is low.
1) Turn ignition switch “ON”. =
2/ 2) Turn ignition switch “OFF” and wait at least 5 seconds.
3} Turn ignition switch “ON.
| END ” PRINT | 4) Make sure that the following conditions are met. GL
SEF297U COOLAN TEMP/S: 0 - 70°C (32 - 158°F)
INT/A TEMP SE: 5 - 60°C (41 - 140°F) )
W EVAP SMLLEAK Po440 I [ 5) Select “EVAP SML LEAK P0440” of “EVAPORATIVE T
SYSTEM” in “DTC WORK SUPPORT” mode with
CAN NOT BE CONSULT. _
DIAGNOSED Follow the instruction displayed. AT
NOTE:
FUEL TEMPERATURE IS TOO e If the CONSULT screen shown at left is displayed,
e o ATTERFUEL stop the engine and stabilize the vehicle tempera- A
) ture at a temperature of 25°C {77°F} or cooler. After
“TANK F/TMP SE” becomes less than 30°C (86°F), N
[ EXIT ][ PRINT | retest. A
SEF669U {Use a fan to reduce the stabilization time.)
e This test for the engine idle portion will take __
approximately 5 minutes. BR

6) Make sure that “OK” is displayed.
If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE", EC-275. S
OR
Be sure to read the explanation of “Driving pattern” on EC-45
before driving vehicle.
=) 1) Start engine. BT
= 2) Drive vehicie according to “Driving pattern”, EC-45.
3) Stop vehicle.
4)
L

Select “MODE 1" with GST. HA
If SRT of EVAP system is not set yet, go to the follow-
ing step.

e |f SRT of EVAP system is set, the result will be OK. EL

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

6) Start engine.

It is not necessary to cool engine down before driving, [DX

7) Drive vehicie again according to the “Driving pattern”,
EC-45. '

8) Stop vehicle.

9) Select “MODE 3” with GST.

EC-273



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small L.eak) {Negative Pressure) (Cont'd)

If P1447 is displayed on the screen, go o “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-389.

If P0440 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 DIAGNOSIS 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.

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) 1o 4) again.

Turn ignition switch “ON” and perform “Diagnostic Test
Mode (Self-diagnostic results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

— | a
=/ -

CHECK FUEL FILLER CAP. If genuine fililer cap is not

1. Turn ignition swilch “OFF". used, replace with genuine

2. Check for genuine {uel filler cap design. fue! filler cap. Wflﬁ

3. Make sure there are no foreign objects
around the fuel filler cap so that the cap can
close properly.

5EF4340| | 4. Check for air releasing sound while opening EM

the fuel filler cap.

If the air releasing sound is heard, go to B.
If the air releasing sound is not heard, check
the following. LC
Was the cap tightened properly?

If Yes, check fuel filler cap vacuum relief
valve. Refer 1o “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
heard.

£
(;ﬁ B ' oK FE

S
Service port Y NG
N ?' CHECK FCR EVAP LEAK. Repair or replace.

=™ To distinguish EVAP leak portion, pro- L
=5 SEF798U ceed with 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.

3. Touch “START” and apply vacuum
intg the EVAP line. AT

4. Using EVAP leak detector, distin-
guish the leak portion. For the leak
detector, refer to instruction manual
for more detalls. F&
Refer to "EVAPORATIVE EMISSION

ElTa ~ NN E IACV-AAC valve

hrottle bady harness connectolr

_Fs—-a-

Y

View with fresh air hose removed

EVAP

service SYSTEM", EC-23.
port * Do not exceed 4.12 kPa (0.042
kgicm?, 0.6 psi} of pressure in IEVA
EVAP system. n
Pressure pump SEF462U e Never use compressed air or high
pressure pump.
¢ Improper installation of service -
E]Leak detector port may c(a)t;‘se leaking. [-D]P?J

2. Turn ignition switch “OFF".
3. Apply 12 volts DC to EVAP canister
veni control valve. The valve wilt Sﬂ
close. (Continue to apply 12 volis
until the end of test.)
Apply 12 volts DG to vacuum cut
valve bypass valve. The valve will @S
apen. {Continue to apply 12V until
the end of tast.)
5. Pressurize the EVAP line using pres-
sure pump with 1.3 to 2.7 kPa {10 to
20 mmHg, 0.38 10 0.79 inHg), then BT
remave pump and service port

>

SEF200U adapter.
6. Locate the leak using a leak detec-
tor. Refer to the instruction manual THIA,
for mare details about the leak
\\\ detector. Refer to “Evaporative
ﬁ }\ \ Emission Line Drawing”, EC-23.

Vacuum cut valve
bypass valve

Do not exceed 4.12 kPa {0.042 L
kg/em?, 0.6 psi) of pressure in

. EVAP system.

/ \ Never use compressed air or a

Rear left tire 2 high pressure pump.

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

¢OK
®

TN
-

Battery SEFO67V

EC-275
445
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TROUBLE DIAGNOSIS FOR DTC P0440

o

EVAP canister !
vent contrel valve
SEFDB8VS

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

!

CHECK COMPONENT

(EVAP canister purge volume control valve).
Refer to "COMPONENT INSPECTION",
EC-278.

NG

OK

E] h 4

h 4

Replace EVAP canister
purge volume control valva.

CHECK COMPONENT

(EVAP canister purge control valve).
Refer to “COMPONENT INSPECTION",
EC-371.

NG

ShA VA AT
EVAP canister purge

volume control valve .

SEF381Q)

=

I

R~

contral valve

[ /:i‘ <
NS
~i\\

‘ 4
\":. | )\
§\Intake manifold collector

AL SEF3920Q

E\{AP control

vent control Valve?
=

3

system pressure sensor
1 1) N

‘ \\C

\Vacuum cut valve
[\ bypass valvs
y;

TN

Vacuum cut valve

SUN

View with fresh air vent hose removed

MEC251C

Water,\i

EVAP canister

EVAP canister
vent control valve sgfsgsU

"OK

Replace EVAP canister
purge control valve.

CHECK COMPONENT AND CIRCUIT
(EVAP canister vent control valve, O-ring
and water separator).

Refer to “TROUBLE DIAGNOSIS FOR
P0448"” for circuit and compenent, EC-288
or “COMPONENT INSPECTION” for water
separator, EC-385.

NG

VOK

Repair or replace EVAP
canister vent conirol valve
and O-ring or harness/
connector.

CHECK IF EVAP CANISTER SATURATED

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 tb) -> OK

NG

h 4

oK

EC-276

Check the following.

1. Visually check the EVAP
canister for damage.

2. Check hese 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

WAcTvETESTH [
PURGCONTSY  OFF

(PURG CONT VAC) VC OFF
—zzzz==zz=r MONITOR zo==zz-====
CKPS*RPM (POS) 737rpm
PURG CONT S/ OFF
EVAP SYS PRES 3.34V
ABSOL PRES/SE 12y

[ oN_|[onorr IR

SEF795U

AN .
EVAP canister purge control valve

N SEF344Q

Evaporative Emission (EVAP) Control System
{Small Leak) (Negative Pressure) (Cont’d)

X

Y
[+ LEVAP canister purge
control solenoid valve

Resonator/\

- SEF53204

FE

CL

WIT

BR

.
'
CHECK COMPONENT (EVAP canister purge NG o] Check the foflowing.
conrol salencid vaive). “| ® EVAP canister purge contral
= 1. Disconnect vacuum hose to EVAP solenoid valve
canister purge control valve. Refer to “COMPONENTS
2. Start engine. INSPECTION”, EC-279.
3. Perform "PURG CONT S/ in ¢ Vacuum hoses for clogging
“ACTIVE TEST" mode, or disconnection
4, Select "ON” on CONSULT screen to Refer to “VYacuum Hose
turn oh "PURG CONT S/AV”. Drawing”, EC-186.
5, Check vacuum hose for vacuum
when revving engine up to 2,000
rpm.
Vacuum shguld exisl.
1. Start engine and warm it up to nor-
mal operating temperature.
2. Stop engine.
3. Disconnect vacuum hose to EVAP
canister purge control vaive.
Refer to "Vacuum Hose Drawing”,
EC-16.
4. Start engine.
5. Check vacuum hose for vacuum
whan revving engine up to 2,000
rpm.
Vacuum should exist.
OK
y
NG
CHECK COMPONENT »| Replace absolute pressure
(Absolute gressure SENsory. SeNsor.
Retfer to “COMPONENT INSPECTION™,
EC-280.
OK
“ A J NG
CHECK COMPONENT AND CIRCUIT »| Repair or replace MAP/BARO
{MAP/BARC switch sclenoid valve). switch solenoid valve or
Refer to “DIAGNOQSTIC PROCEDURE™, harness/connecior.
EC-281.
OK
h J NG
CHECK COMPONENT »| Replace tank fuel temperature
{Tank fuel temperalure sensor). SEnsor.
Refer to "COMPONENT INSPECTION",
EC-281.
OK
) 4 NG
CHECK COMPONENT »| Replace EVAP control system
{EVAP control system pressure senscor). pressure Sensor.
Refer to "COMPONENT INSPECTION",
EC-298.
¢0K
NG

CHECK COMPONENT.

Check EVAP purge line (pipe, rubber tube, fuel
tank and EVAP canister) for cracks or improper
connection.

Refer to “EVAPORATIVE EMISSION

Repair or reconnect the hose.

Y

Under the rear seat “‘\____;\-\
‘\__“_

Tank fuel temperature
Sensor harness

&

=

connecior

Tank fuel temperature sensor -
is built into fuel tank.

7 TN T SEF246P5

SYSTEM", EC-23.
J,OK

Clean EVAP purge line (pipe and rubber tube)

using air blower.

Perform “TROUBLE DIAGNOSIS FOR INTER-
MITTENT INCIDENT”, EC-104.

v

INSPECTION END

EC-277

L

)4

447



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
& SV VT (Small Leak) (Negative Pressure) (Cont’d)

EVAP canister purge
COMPONENT INSPECTION

volume contral valve
EVAP canister purge volume control valve

1. Disconnect EVAP canister purge volume conirol valve
harness connector.
2. Check resistance between the following terminals.
terminal @ and terminals @, @
terminal & and terminals @ , ®
Resistance:

SEF3B1Q Approximately 30Q [At 25°C (77°F)]

3. Reconnect EVAP canister purge volume control valve
harness connector.

DISCORNECT 4. Remove EVAP canister purge volume control valve
EECJ 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”.

6. Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT and ensure the EVAP canister
purge velume 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
@ 1. Disconnect EVAP canister purge volume control valve
harness connector.
2. Check resistance between the following terminais.
terminal @ and terminals @, @
terminal ® and terminals @ , ®
Resistance:
Approximately 30Q [At 25°C (77°F)]
SEF353Q 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

B actvetesT B (O

PURG VOL CONTA  20Step from the valve. .
{Plug the purge hoses. The EVAP canister purge vol-

=5;P=S=;P=;(yggmﬂ ===;}—'==== ume control valve harness connector should remain

; Pm connected.)

FR 02 MNTR-B2 LEAN ey .

FR 02 MNTR-B1 LEAN. 5. Turn ignition switch “ON” and “OFF” and ensure the

A ALEaB2 1o0% EVAP canister purge volume control valve shaft

THRTL POS SEN 0.52v smoothly moves forward and backward according to the
igniticn switch position.

IQU]L up ][ DWN |[QdS]EF439Q It NG, replace the EVAP canister purge volume control
valve.

SEF763P|

EC-278



TROUBLE DIAGNOSIS FOR DTC P0440

WacTveTesTEH [

PURG CONT SV OFF
{PURG CONT VAC) VC OFF
=zz==z=zzz MONITOR z=zzozooss

CKPS*RPM (F(CS) 737rpm

PURG CONT 3/V OFF

EVAP SYS PRES 3.54V

ABSQOL PRES/SE 112V

[_on_JfonorF | el

SEF795U

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 continuily continuity

between & and

hetween (& and ©

12V direct current supply

between terminals Yes No FE
No supply No Yes
_ €L
SEF313Q] I NG, replace solenoid valve.
EVAP canister purge EVAP canister purge control valve T
control valve Check EVAP canister purge control valve as follows: '
1. Blow air in port (®, and (©, then ensure that there is no
leakage. AT
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 ®. EA
®
SEF285PA
0-ring €73 EVAP canister vent control valve BRE
BACTVETESTH [ Check air passage continuity.
VENT GONTROY OFF 1) Remove EVAP vent conirol valve from EVAP canister
with its harness connector connected. S

zzzzz=z==: MONITCOR =z====z=: H H

eog o 2} Disconnect fresh air vent hose from EVAP vent control

FR 02 MNTR-B1 ch:« valve.

THTLPOSSEN 82y 3) Turn ignition switch “ON". RS
I 4) Perform “VENT CONTROL/V” in “ACTIVE TEST”
[onJ[onorr KT mode with CONSULT. o7

2
SEF083V Condition Air passage continuity
VENT CONTROLNV between (& and ua
ON No ’
O S O OFF Yes Q.
L,
B If NG, check valve below, i

OR
1) Remove EVAP vent control valve from EVAP canister. 4
2) Disconnect harness connector and fresh air vent hose
from EVAP vent control valve.
3) Check valve operation as shown in figure.

Iy ®
> 5.1 - 6.3 N-m
W {0.52 - 0.64 kg-m,

451 - 5556 in-Ib)

MEG249C

BATTERY

EC-279 249
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

Air passage continuity

Condition between (& and
12V direct current supply between ter- No
minals @) and &
No supply Yes

AT
6 A€

Absolute pressure 61
sensor

25

(e

SEFO71V

If NG, clean valve using air blower or replace as necessary.
It the portion B is rusted, replace EVAP canister vent control valve.

Make sure new O-ring is installed properly.

Absolute pressure sensor

1.

Turn ignition switch “ON” and check voltage between ECM
terminals &) and @ .
The voltage should be more than 2.6V.

2. GStart engine and wait at least 5 seconds and check voltage
between ECM terminals 69 and & .

The voltage should be less than the value measured at
step 1.
If NG, go to step 3; if OK, inspection end,

3. Turn ignition switch “OFF”,

4. Remove absolite pressure sensor with its harness connector
connected.

5. Remove hose from absolute pressure sensor.

6. Turn ignition switch “ON’" and check output voltage between
terminal @ and engine ground.

The voltage should be 3.2 to 4.8 V.

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

The voltage should be 1.0 to 1.4 V lower than the value
measured in step 6.

CAUTION:

e Always calibrate the vacuum pump gauge when using it.

¢ Do not apply below 93.3 kPa (-700 mmHg, -27.56 inHg) or
over 101.3 kPa (760 mmHg, 29.92 inHg) of pressure.

8. If NG, replace absolute pressure sensor.

EC-280



TROUBLE DIAGNOSIS FOR DTC P0440

BATTERY

MEC4888

Tank fuel temperature

sensar connector
DHSEONNECT

SEF379T]

Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d)

MAP/BARQO switch solenoid valve

1. Turn ignition switch “OFF” and remove MAP/BARQ switch

solenoid valve,

2. Check air passage continuity. @l
Air passage Air passage
Condition continuity continuity (WA
between @& and & between @& and @
12V direct current supply EM
between terminals @ Yes No
and &
No supply No Yes LG

should be less than 1 second.

3. Check the time required for the solencid valve to switch. It

If NG, replace solenoid valve.

FE
Gl
Tank fuel temperature sensor MIT
Check resistance as shown in the figure.
<Reterence data> AT
Temperature °C (°F) Resistance kQ
20 (68) 2.3-27 BA
50 (122) 0.79-0.90
RA
If NG, replace tank fuel temperature sensor.
3R
Sff
RS
BT
A
EL
DX

EC-281

451



452

TROUBLE DIAGNOSIS FOR DTC P0443

SYSTEM DESCRIPTION

Camshafl position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit)

Engine speed

Mass air flow sensor

Y

Amount of intake air

Engine coolant temperature sen-
sor

¥

Engine coolant temperature

Y

Ignition switch

Throttle position sensor

Start signal ECM
™ (ECCS EVAP canister
control | PUrge volume
module) control valve
Throttle position

Front heated oxygen sensor

Y

Density of oxygen in exhaust gas

Tank fuel temperature sensor

A4

(Mixture ratio feedback signal)

Fuel temperature in fuel tank

h 4

Vehicle speed sensor

Vehicle speed

Y

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 control valve changes to control the flow rate. A built-in step motor
moves the valve in steps corresponding to the ECM outpit pulses. The opening of the valve varies for opii-
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 issue the pulse signal. A certain volt-
age signal is issued so that the valve remains at that particular
opening.

SEF249P

EC-282



TROUBLE

DIAGNOSIS FOR DTC P0443

Specification data are reference values.

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION el
Enqine: Aft ) ldle 0 step
‘e Engine: After warming up . -
PURG VOL Cv e Ajr conditioner switch “QFF” Vehicle running — LA
(Shift lever “17)
ECM TERMINALS AND REFERENCE VALUE E)
Specification data are reference values, and are measured between each terminal and @ (ECCS ground).
TER- Le
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
26 Y EVAP canister purge vol- !Engine is ru-nn'mg.l 0. 04V
07 G ume control valve Idle speed '
ne | Gm EVAP canister purge vol- | [EAgine is running.| BATTERY VOLTAGE
118 LR ume control valve Idle speed (11 - 14V}
e — GL
[TEngme is running.|
(Ignition switch “OFF”|
0-1v MT
Far a few seconds after turning ignition switch ’
4 Ww/B ECCS relay {Self-shutoff) “OFF”
[ignftion switch "OFF] AT
BATTERY VOLTAGE
|_ A few seconds passed after turning ignition (11 - 14V)
switch “OFF” FA
?Z 2 Power supply for ECM {lgnition switch "ON”| (Bﬁtrfﬁ;; VOLTAGE
ON BOARD DIAGNOSIS LOGIC
D Troubl Check | -
iagnostic Trouble N eck ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0443 & An improper voltage signal is sent to ECM e Harness or connectors ST
1008 through the valve. {The valve circuit is open or sharted.)
® EVAP canister purge volume control valve
RS
3T
[FIA
EL
13X

EC-283
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TROUBLE DIAGNOSIS FOR DTC P0443

3r MONITOR 3¢ NO FAIL D

CKPS=RPM {POS}

672pm

I

RECORD

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
Turn ignition switch *ON" and wait at least 5 seconds.
2) Select “MODE 7” with GST.
OR
Turn ignition switch “ON" and wait at least 5 seconds.
2) Perform “Diagnostic Test Mode It (Self-diagnostic
results) with ECM,

7B,
T
—h

=
3
—
——

=
<
=

‘&
in

EC-284



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont'd)

EC-PGC/V-01

I  Dotectable line for DTC

BATTERY m— . Nor-detectable line for DTG
Reter to
EL-POWER,
7.5A
| |
WiL
| EVAP CANISTER PURGE D)
WIL VOLUME CONTROL VALVE
=1 :
JOINT
CONNECTOR-1 =
(&) HE
]
T cmal 1] /TTWOTY
b Lol e i
IER RN - G R LR
&n [ECCS
I] RELAY
9 4
1 5 -
W/ i
Wwis R
i
F36 I—l—H—I—|
wig i
i
@
|
.ﬂ
|
wB R H ¥ G /R
I [ 7211 [EAL =1l [fie]l
SSOFF vB  vB EVP EVP EVP
#1 #2 #4
ECM (ECCS CONTROL MODULE)
[l I ? ]
i HED EMOED C2EED NED
2[z2]2] W 5] L \a]5{6/ Gy 8/ B8R
101[102]03f104] [+0s[ro8[ 107108
wdtol1|i12| [ralna|nshis
w7[naf11afizof [121f122]123]124

EC-285

SEF238T

WA
LG
FE
CL

MT

BT

A
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TROUBLE DIAGNOSIS FOR DTG P0443

Lol

/

Evaporative emission (EVAF) canister purge )
N, volume control valve harness connectorg/
- AN fa

~7

SEF578Q)

Evaporative Emission {(EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

DISCONNECT

I "Eca o] connecTor]|
26 ?7

119 118

/ :

Bl |, B |, Bl | [

SEF579Q) |

. NG )
CHECK POWER SUPPLY. »| Check the tollowing.
1. Turn ignition switch “OFF". ® Harness or connectors
2. Disconnect EVAP canister purge vol- (&3,
ume control valve harness connector. e Harness for open or
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, e Harness for open or
Voltage: Battery voltlage short between EVAP
canister purge volume
OK conirol valve and ECCS
relay
If NG, repair harness or
connectors.
| B i
CHECK OUTPUT SIGNAL CIRCUIT. NG, Repair open circuit, short
1. Turn ignition switch “OFF”. to ground or short to power
2. Disconnect ECM harness connectar. in harness connectors.
3. Check harness continuity between
ECM ternsinal @ and terminal &,
ECM terminal @ and terminal & ,
ECM terminal (110) and terminal (),
ECM terminal {118) and terminal @ .
Comtinuity should exist.
11 OK, check harness for short to
ground and short to power.
oK
Y
CHECK COMPONENT NG} Replace EVAP control sys-
{EVAP control system pressure sensor). tem pressure sensor.
(Fer malfunction B) only.)
Refer to “COMPONENT INSPECTION” in
“TROUBLE DIAGNOSIS FOR DTC
P0450”, EC-298.
OK
L4
NG

CHECK COMPONENT

(EVAP canister purge volume control
valve).

Refer to “COMPONENT INSPECTION”
on next page.

OK
4

456

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104,

i 4

INSPECTION END

EC-286

Replace EVAP canister
purge volume control
valve.




TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister F’urge
SN2 vv v -1 Volume Control Valve (Circuit) (Cont’d)

R EVAP canister purge

3y volume control valve} COMPONENT INSPECTION

EVAP canister purge volume control valve

1. Disconnect EVAP canister purge volume control valve g
= harness connector.
2. Check resistance between the following terminals.

terminal @ and terminals @, @ ifas
terminal & and terminals @ , ®
Resistance:

SEF3810 Approximately 30Q [At 25°C (77°F)] =M

3. Reconnect EVAP canister purge volume control valve
harness connector.

— 4. Remove EVAP canister purge volume control valve [

Eé} @@ from intake manifold coliector and disconnect hoses

from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume corttrol valve harness connector should remain
connected.)
5. Tum ignition switch “ON”. FE
6. Perform “PURG VOL CONT/N” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge
volume controf valve shaft moves smoothly forward and GL
backward according to the valve opening.
If NG, replace the EVAP canister purge volume control

DISGONNECT alve. Mrﬁ‘
PE;; € - or

@ 1. Disconnect EVAP canister purge volume control valve
harness connector. _ AY
2. Check resistance between the following terminals.

terminal @ and terminals O, @
terminal & and terminals @ , ® FA
@ , _ Resistance:

Approximately 30Q [At 25°C (77°F}] .
3. Reconnect EVAP canister purge volume control valve A

SEF353Q harness connector.
4. Remove EVAP canister purge volume coatrol valve B
BACTVETESTE [ from intake manifold collector and disconnect hoses
from the valve.
PURG VOL CONT/N 20Step (Plug the purge hoses. The EVAP canister purge vol- ST
====z==2== MONITOR ====z=22=2 ume coniral valve harness connector shouid remain
CKPS'RPM(POS) Orpm connected.)
AF ALPHA-B2 100% 5. Turn ignition switch “ON” and “OFF". Check that EVAP
?’HFH’-}LLP;SQBQEN é%%{, canister purge volume control valve shaft moves S
smoothly forward and backward according to the igni-
tion switch position. =1l
Qull UP || DWN |iQd] If NG, replace the EVAP canister purge volume control
SEF638Q) valve.
HA
EL
DX

SEF763P)

EC-287 pu
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Atmospheric pressure Cail Terminal
side
Valve
— 0

SEF378Q)

R IZAN \
Rear left tire -

EVAP canister vent .

control valve  SEF730T)

CONSULT REFERENCE VALUE IN
Specification data are reference values.

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 from the ECM.

When the ECM sends an ON signal, the ¢ail in the solencid valve
is energized.

A plunger will then move to seai the canister vent. The ability to seal
the vent is a necessary part of the diagnasis algorithms for other
evaporative 10ss system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditicns, the
evaporative loss system is depressurized allowing “EVAP Control
System {Small Leak)” diagnosis.

DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONTHV ® 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 ORIL EVAP canister vent con- |Igniti0n Sen “ON”| BATTERY VOLTAGE
trot valve {11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
. Check Items
Troub'\lle&Code Mallunction is detected when ... (Possible Cause)
P0446 A} An improper voltage signal is entered into ECM & Harness or connectors )
0903 through EVAP canister vent control valve, (EVAP canister vent control valve circuit is open or
shorted.)
¢ EVAP canister vent control valve

EC-288



TROUBLE DIAGNOSIS FOR DTC P0446

#r MONITOR % NO FalL [

CKPS+*RPM (POS)

6721pm

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:
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 battery
voltage is more than 11V.

1} Turn ignition switch “ON".

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

3) Start engine and wait at [east 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 (Self-diagnostic
results)” with ECM,

EC-289

MA
EM
LG
EE
cL
T
AT
FA
RA
BR
§T
RS
B
HA
[EL,

[0)
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TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

IGNITION SWITCH
ON or START

EC-VENT/V-01

EC-290

| |
} FUSE Refer ta
10A - 1BLOCK | EL-POWER. s : Detectatie line for DTC
(J/B) .
@ e Non-cletectable line for DTC
1
]
RAY
(B1)
FiY
Y
|| 2 ||
EVAP CANISTER
VENT CONTROL
VALVE
(]
ORIL
B1
u
OR/L
OR/L
T2
OR/L
ORIL
7ol
COCY  |ecm (ECCS
CONTROL
MOBULE)
Refer to last page (Foldout page).
= (M2
1= RE0EH = a3,
8 91011]1213141516
GY B
It 1l
10 [ 0e} [ros] o] 107] e o
1[0l m e} [nafmaf s Fon)|
e R R A ey H.S.

MEC112C



TROUBLE DIAGNOSIS FOR DTC P0446

N

Rear feft tire -

A

EVAP canister vent -
control valve  SEF730T

mAcTveTESTE [
VENT conTrROLY QO F F
zzzzoze== MONITOR zzzz==z==:
CKPS*RPM(POS) orpm
FR 02 MNTR-B2 RiCH
FR 02 MNTR-B1 RICH
A/F ALPHA-B2 100%
A/F ALPHA-B1 100%
THRTL POS SEN 0.44V
[ oN_JonvorF | I
MEC247C
. DISCONNEET I f
LIS
SEF385Q
A€ [CAE
Ts
I[ ECM__|0] coNnECTeR | Gﬁ)
70
SEF386Q

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

N

Go to CHECK POWER

v suppLY B .
CHECK CIRCUIT. OK | Go to “CHECK
1. Perform “VENT CONTROLA™ in | COMPONENT" after pro-
“ACTIVE TEST” mode. cedure [@.
2. Make sure that ratching sound is hsard
from the vent control valve.
B NG
¥
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EVAP canister vent control | @ Harness connectors
valve harness connector. vy,
2. Turn ignition switch “ON”. + 10A fuse
3. Check voltage between terminal & and ® Harness for open ar
ground with CONSULT or tester. short between EVAP
Voltage: Battery voltage canister vent contirol
valve and fuse
OK If NG, repair harness or
conneciors.
v
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
t. Turn ignition switch “OFF”. | ® Harness connectors
2. Disconnect ECM harness connector. .
3. Check harness continuity between ECM & Harness connectors
terminal @ and terminal @ . (M58) ,
Continuity should exist. e Harness for open or
If OK, check harness for short to short between EVAP
ground and short to power. canister vent control
valve and ECM
OK If NG, repair apen circuit,
short to ground or short to
powsr in harness connec-
tors.
A 4
CHECK RUBBER TUBE FOR CLOG-
GING.
Check obstructed rubber tube to EVAP
canister vent control valve and clean the
rubber tube using air blower.
+OK
NG

CHECK COMPONENT

(EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION".
{See page EC-292.}

¢OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT?”, EC-104.

'

INSPECTICN END

EC-291

.| Replace EVAP canister
| vent control valve and

O-ring.

MIA

El]

LC

FlE

ClL.

T

AT

FA

BR
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TROUBLE DIAGNOSIS FOR DTC P0446

BacrveTesTE [
VENT CONTROLY OFF
T====z==: MONITOR =====z==z=:
CKPS=RPM{(POS} Orpm
FR Q2 MNTR-B1 RICH

A/F ALPHA-B1 100%
THRTL POS SEN 0.52v

[_on_[fonorr /i

SEF083V|

ey

. .‘“
o 51-6.3 Nem
W {0.52 - 0.64 kg-m,
45.1 - 55.6 in-ib)

MEC248C]

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 “VENT CONTROL/V” in "ACTIVE TEST”
mode with CONSULT.

Condition Air passage continuity
VENT CONTROL/Y between &) and
ON No
OFF ves

If NG, check valve below.
CR
1) Remove EVAP vent confrof 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.

Air passage continuity

Condition between & and
12V direct current supply between ter- No
minals @ and @
No supply Yas

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



TROUBLE DIAGNOSIS FOR DTC P0450

Evar convral sytem | EVAPOTative Emission (EVAP) Control System
pressure sensor Pressure Sensor
COMPONENT DESCRIPTION
(X The EVAP control system pressure sensor is installed in the purge g
\@‘\ 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 A
J , the pressure increases, the voltage rises. The EVAP control sys-
% tem pressure sensor is not directly used to control the engine sys-
serassy]  tem. it is used only for on board diagnosis. EM
5
4.5 L@
> a
o 3.5
E 3
g 25
Z 2
2 1.5
5 1
O 0.5 FE
0——53 0 +4.0
(-70, -2.76, -1.35)  (+30, +1.18, +0.58)
Pressure kPa (mmHg, inHg, psi} @L
(Relative to atmospheric pressure) MEC250C
CONSULT REFERENCE VALUE IN DATA MONITOR MODE NT
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
EVAP SYS PRES | Ignition switch: ON Approx. 3.4V AT
ECM TERMINALS AND REFERENCE VALUE =
Specification data are reference values, and are measured between each terminal and € (ECCS ground).
TER-
WIRE DATA RA
MI::\(J)AL COLOR ITEM CONDITION (DG voltage)
62 | w EVAP control system [Tgriion switch "ON") Approximately 3.4V R
pressure senscr
42 R Sensor's power supply [Ignition switch "ON”| Approximately 5V 8T
[Engine is running.{ (Warm-up condition)
43 B Sensor's ground ov
Idle speed RS
B
i
(8
1D
EC-293
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont'd)

ON BOARD DIAGNOSIS LOGIC

Diagnostic

It
Troubte Code Malfunction is detected when .... Ch?Ck ems

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 control system pressure sensor

o EVAP canister vent control vaive (The valve is stuck
open.)

« Rubber hose o EVAP control system pressure is
clogged, vent, kinked, disconnected or improper con-
nection.

o EVAP canister

o Rubber hose from EVAF canister vent control valve to
water separator

& EVAP canister purge volume control 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 Ieast 5 seconds hefore con-
ducting the next test.

TESTING CONDITION:

Always perform test at a temperature of 5°C (41°F) or more,

1)

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.

@),
2.

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 7” with GST.

OR

NO
10018/

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

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 EC"PRE/SE'O1
CONTROL
Y @
SENSOR m— : Detectable line for DTG
I_I%I_I I_ii..l_l |_I1_|_-__| m— : Nor-detectable line for DTC

R W B @ 1 AT models iMLA

T—————————
i ]
I 0
| |
| i
| |
| '
I ']
x y
.____._____\

= m
©d =

R W B
B &
R w B FE
r'-- _—____— ~._
I i oL
I I
- ___—__- @— I—l %%“ﬁecmn—se
B

o ] o

>

E-E]}mé|
-
.

FA

O! l' p !
¢--——-¢o
i |
] L
=]
%-_
2 =

|
R w B &
||42 || I[e2 If [a3 || oM oM
AVCC FTPRS GND-A (ECCS (TRANSMISSION
CONTROL CONTROL aS
MODULE) MODULE)
BT
Refer to last page (Foldout page).
112 —|4]|516 @ l
i B I EE RS g KNI HA
—i
1 9101112131415@232425262728293031 EL
Tg[17[18[19[20}z1]22 36[a7|38]a9[40]a1 [42]43[44 =
' L o)
4] 105 [ 1063 107 ] 108 4
n2| [wafn4]ns| e 10 O
1| |21 [z 1] e 19

MEC113C
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TROUBLE DIAGNOSIS FOR DTC P0450

E\{‘AP control system pressure sensar

v AN

\Vacuum cut valve
hypass valve
.S FANY

Rear left tire

SN

Vacuum cut valve
vent control valve” AR

T )

View with fresh air vent hose removed

MEG251C]

/o
Intake manifold
Kc/ollecl/or

G

Engine ground
il &

SEF410Q

SEF411Q

466

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK RUBBER TUBE CONNECTED
TO THE SENSOR.

Check rubber tube for clogging bending,
kinking, disconnection or improper con-
nection.

NG

OK

¥

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

v

Reconnect, repair or
replace.

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”,

2. Disconnect EVAP control system pres-
sure sensor hamess connector.

3. Turn ignition switch “ON”.

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

NG

OK

E y

Repair harness or connec-

"1 tors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”,

2. Loosen and retighten engine ground
SCrews.

3. Check harness continuity between ter-
minal I} and engine ground.
Continuity should exist.

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

NG

OK

EC-296

Check the following.
& Harness connectors

e Harness connectors
(sg) ,

¢ Joint connector-12

® Harness for open or
short between ECM and
EVAP control system
pressure sensor

® Harness for open or
short between TCM
{Transmission Control
Moduie) and EVAP con-
trol system pressure
sensor

I NG, repair open circuit,

short to ground or short to

power in harness connec-

tors.




TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont'd)

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

DISCONNECT D\Q:DNNECT
A€
I Ecwm o CONNECTOHJ Gﬁ@
Gf
SEF412Q
D

EVAP canister

b%

& EVAP canister

Water
¢ vent control valve gepsgel

@
|
NG | al
CHECK INPUT SIGNAL CIRCUIT. » Check the following. :
; . gihscolgr;ect ECM harness cormector.C e Harness connectors
. Check harness continuity between ECM P NCD)
terminal @ and terminal & # Harness connectors A
Continuity should exist. (Ms8) , (F102) (VA

arness for open or
short between ECM and
EVAP centrol system

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.
If the weight is:

More than 1.8 kg (4.0 Ib} — NG
Less than 1.8 kg (4.0 Ib) — OK

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

|

INSPECTION END

EC-297

OK pressure sensor EM
If NG, repair open circuit,
short to ground or short 1o
power in harngss connec- L@
tors.
" NG
CHECK COMPONENT ». Replace EVAP canister
(EVAP canister purge volume control purge volume control
valve). valve.
Refer to “COMPONENT INSPECTION”,
EC-287. EE
l OK
CHECK COMPONENT GL
(EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION”,
EC-292. -
M7
lOK
NG
CHECK COMPONENT »| Replace EVAP control sys- AT
(EVAP control system pressure sensor). tem pressure Sensor.
Refer to “COMPONENT INSPECTION”
on next page.
l oK EA
NG )
CHECK RUBBER TUBE FCR CLOG- » Clean, repair or replace
GING. rubber tube andfor water RA
Check obstructed water separator and separator.
rubber tube to EVAP canister vent controf
valve and clean the rubber tube using air
blower. BR
For water separator, refer to “COMPQ-
NENT INSPECTION”, EC-385.
OK ST
D)
CHECK IF EVAP CANISTER IS SATU- NG_ Check the following.
RATED WITH WATER. > RS

1. Visually check the EVAP
canister for damage.

2. Check hose connection
between EVAP canister Bl
and water separator for =
clogging and poor con-
nection.

3. Check water separator. A
Refer to “COMPONENT iy
INSPECTION”, EC-385.

I NG, repair or replace

EVAP canister or water =l

separator. ==

1DX
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A€
HAE

62

EVAP control system
pressure sensor

25

=

®
@

SEF082V

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)
COMPONENT INSPECTION

EVAP control system pressure sensor

1. Remove EVAP contrcl 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

sensar with pump as shown in figure.

4. Check output voltage between terminal @ and @ (ECM

ground).

Pressure (Relative to atmospheric pressure)

Voltage (V)

+4.0 kPa (+30 mmHg, +1.18 inHg)

Approximately 4.6

0 kPa (0 mmHg, O 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. I NG, replace EVAP control system pressure sensor.

EC-298



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS)
COMPONENT DESCRIPTION
Vehicle speed The vehicle speed sensor is installed in the transaxle. It contains a
sensor pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the ECM. €l
WA
AEC110 =]
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. LG
MONITOR ITEM CONDITION SPECIFICATION
VHCL SPEED SE L] I:lr:edrive wheels and compare speedometer indication with the CONSULT mg‘gs(;r:hsusgmvzi Zeed as
=
ECM TERMINALS AND REFERENCE VALUE o
Specification data are reference values, and are measured between each terminal and @ (ECCS ground). cL
TER- -
WIRE DATA
MINAL ITEM CGONDITION
NO. COLOR (DC voltage) Mt
Approximately 5.2V
[Engine is running.| (V) AT
Lift up front wheels 4f:
In “1st” gear position (2) =

10 km/h {6 MPH)

Tserossv RA

29 P/L Vehicle speed sensor
. _ (V) .
[Engine is running. | &l B8
4
Lift up front wheels 2
In “{st” gear position 0 0
30 km/h {19 MPH)
RS
% Average voltage for pulse signal (Actual pulse signal can be cenfirmed by oscilloscope.}
ON BOARD DIAGNOSIS LOGIC 1)
Diagnostic
Trouble Code Malfunction is detected when .... Check tems
No . (Possible Cause) A
P0500 ¢ The almost 0 km/h (0 MPH) signa! from the vehicle & Harness or connactor
0104 speed sensor is entered to ECM even when the (The vehicle speed sensor circuit is open or shorted.) El,
vehicle is driving. ¢ Vehicle speed sensor
[y

EC-299 460
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B VEHICLE SPEED SEN CKT I

AFTER TOUCH START
DRIVL VEHICLE
AT 1Ckm/h {6mph) OR
MORE WITHIN 15 sec

nexm || START |

MEFS559D)

4 MONITOR  +# NoFaiL L]
CKPSsRPM(POS) 2500rpm
CODLAN TEMP/S 86°C
B/FUEL SCHDI. 3.0ms
PW/ST SIGNAL OFF

1 RECORD
MEC253C

FUEL S¥YS #1 CLOSED
FUEL 5YS #2 CLOSED
CALC LOAD 19%
COCLANT TEMP 93°C
SHORT FT #1 1%
LONG FT #1 0%
SHORT FT #2 3%
LONG FT #2 0%
ENGINE SPD 2037RPM
1GN ADVANCE 38.0°
INTAKE AIR 43°C

SEF568P

I_ecm HCONNECTOR" %Ejr]
29
&)
=
KD S

wea |

MEC254C

Vehicle speed is
approximately 10 km/h (6 MPH)

%

[= (I ) ]

Oscilioscope 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:
Step 1 and 2 may be conducted with the drive wheels lifted in
the shop or by driving the vehicle. If a road test is expected
to be easier, it is unnecessary to lift the vehicie.
1) Start engine. _
2) Perform “VEHICLE SPEED SEN CIRCUIT” in “FUNC-
TION TEST” mode with CONSULT.
OR

—_
~——r

Start engine.

2) Read vehicle speed sensor signal in “DATA MONITOR”
made 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.
Warm engine up to normal operating temperature.
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 (W/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 posiiion
PW/ST SIGNAL: OFF

of

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.
@D 2) Start engine.
3) Read vehicle speed sensor signal in “MODE 17 with
GST.
The vehicle speed sensor on GST should be able to
exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.

@ 1) Lift up drive wheels.
2) 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 EC-VSS-01
ON or START
| |
| FUSE  |Refe
10A o
BLOCK | EL-POWER. !
% (/B) s Detectable ling for DTC €l
i — Non-gigtectable ing for DTC
L WA
G
| B
G
gl ©
UNIFIED METER CONTROL UNIT
{With speedometer and odi/trip meter} (ggggé%ﬂé?EQ;ETEH
) P M29) , (Msg) (Ms9) _
— — FPC CONNECTOR- — FE
? ?
] I | =] E
PiL LG/B BRAW B el
WM
AT
PiL LG/B BR/W -
e O I—ljl—l—l A
15 =5
[
PiL LG/B BR/W
IR
®
=)
P/L LG/B BR/W QE}
el [l =1 ! ! ! :
veP (EE%"E':S |VEHICLE ] I 8T
CONTROL ggﬁ%gﬂ 9
MODLILE} L
M73
Refer to last page (Foldout page). _
e e e e e e e e BT
| [ETsT4VENR]E fa)
NEEREMREEEE 124|2a|22121|20|19|1a|1?|1e!15|
L (A
1[2]3]4 5]6]7]8 1]2
9 [ie i T12[18]14]15]18]1 7] 18] o[ 20 v EIE B
101] 2] 108|104 | {105 me]107]0m
oaf nofmfuzf | 3] us|us] e D)4
7| telwaszo| [12r] 12 12a 2 GY HS.

MEC114C
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@ DISCOI;INECT
A€

[T T T Vo
LLET 1 die]

B

|| ECM HCONNECTOR”

&

29

Q]

DISCONNECT

SEF543P)

Vehicle Speed Sensor (VSS) (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

L 4
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". | ® Hamess connectors
2. Disconnect ECM harness connector GO}
and combination meter harness con- & Harness for open or
nector. short between ECM and
3. Check harness continuity between ECM combination meter
terminal @ and terminal (3. If NG, repair open circuit,
Continuity should exist. short to ground or short to
If OK, check harness for short to power in harness connec-
ground and short fe power. tors.
oK
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions
properly.

Y

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

h 4

INSPECTION END

EC-302

Check the following.

e Harness connectors
(D) , (Wise)

# 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

ldlé Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

Engine speed

Crankshaft position sensar (POS}

Y

. Engine coolant temperature
Engine coolani temperature sen-

sor

A

e . tart si |
Ignition switch Start signa

Y

Throttle position sensor Throttte position

hd

Inhibitar switch (A/T models) Park/Neutral position

Neutral position switch {M/T mod-

hd

ECM
els) (ECCS
: it - control IACV-AAC valve
t t »
Air conditioner switch Air conditioner operation moduig)

. . Power steering load signal
Power steering oil pressure

switch

Y

Battery Battery voltage

Vehicle speed

Vehicle speed sensar

hd

Cooling fan Cooling fan operation

¥

Eloctrical load Electrical ioad signal

Y

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 valve. 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 allow
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 auxitiary 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
vaive 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
B signal. A certain voltage signal is issued so that the valve remainsg
To intake ¥ / : at that particular opening.
manifold Valve Coil SEF7B5P

EC-303

VA

EM

BU

AA
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TROUBLE DIAGNOSIS FOR DTC P0505
Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

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

MONITOR ITEM CONDITION SPECIFICATION
. ‘Eﬂgine:d{?t\ﬁer warrrt!ir:? ‘l..l(ﬁ))FF” Idle 2 - 10 step
IACV-AACHY ] Ir_con I IOTJBI:'SWI ch:
o Shift 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)

NG.

101 PU/G e i

ngine is running.

115 GY/G IACV-AAC valve | | 0.1 -14V

122 Y Idle speed

123 GY/L

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... -
{Possible Cause)
Ne.
P0505 A} The IACV-AAC valve does not cperate properly. & Harness or connectors
0205 {The IACV-AAC valve circuit is cpen.}

e |AGV-AAC valve

B) The IACV-AAC valve does not operate properly. & Harness or connectors
{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 idie.

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

S S St

rpm.
5} Perform step 4 once more.

OR
EC-304
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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 ¢
rpm.
3) Perform step 2 once more.
4) Select “MODE 77 with GST. MA
OR
@ 1) Start engine and let it idle.
2) Keep engine speed at 2,500 rpm for 3 seconds, then let 5
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.

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. 0
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.
{Headlamp switch, rear defogger switch: OFF) o
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. g
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. B8R
OR

1) Open engine hood.

2) Start engine and warm it up to normal operating tem- g
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 J§
speed. (Headlamp switch, rear defogger switch: OFF)

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

6) Perform “Diagnostic Test Mode [l (Self-diagnostic
results)” with ECM.

EC-305
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TROUBLE DIAGNOSIS FOR DTC P0505
idie Air Control Valve (IACV) — Auxiliary Air
Controi (AAC) Valve (Cont’'d)

EC-AAC/V-01
I : Detectable line for DTC
BATTERY —  Non-detectable line for DTC
Refer to
EL-POWER.
7.5A
57 §
wiL
| IACV-AAC VALVE

£
=

JOINT
CONNECTOR-1

]-EI-
g

LI W
waL WI/L Y{I [/WT(UU\.I
o e Sl
on |REE
9” A
Lo s >
Ivvigl T I
wB R
wB R
1 .
®
°—
i
WB R A GY/G GYL
SSOFF VB VB |§g 1323

L ] 3 .
TTED EED (e dRBEIMNGD
HEE 5] . \alble/ Gy \elsl7I8/ R

_ m GY HS.

[1]121314

147|118 1194120} [121]122)123]124 Em

101]102|1034104] |105{r086}107]108 i]2]3] f4]
ool o[ m{riz] [malmafnalrie| L5Lel71819)]

SEF224T

EC-306
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Y

JAGV-AAC -
w( Valve harress
N connecto

Brake
i

N

AN

booster .,

<\

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

[_ecm [0} connecton]
161 115 122 123

o

N

[l |, dll |, [0

i

SEF271P
& DISCONNECT -
. 1S é} t@)
S1FIEY
GED o
‘
® o
) SEF352Q)
B]
@ DISCOMNECT R.‘V DISCONNECT
s A&

]
dAE
46/\

SEFB21PA

el
Y

CHECK POWER SUPPLY. NG | Gheck the following. MA

1. Turn ignition switch "OFF". "1 @ Harness connectors

2. Disconnect IACV-AAC valve hamess .
connector, * Harness for open or short ‘

3. Turn ignition switch “ON”. between IACV-AAC valve [

4. Check voltage between terminals @& , & and ECCS relay
and ground with CONSULT cr tester. & Harness for open or short
Voltage: Battery voltage between |IACV-AAC valve LG

oK and ECM b
If NG, repair harness or
connectors.
E] Y

CHECK QUTPUT SIGNAL CIRCUIT. NG__ Repair open circuit, short to EE

1. Turn ignition switch “OFF”, | ground or short to power in =

2. Disconnect ECM harness connector, harness connectors.

3. Check hamess continuity between '
ECM terminal and terminal 3 , GL
ECM terminal (115} and terminal ® ,

ECM terminal (122} and terminal @),

ECM terminal (123} and terrminal @ . T

Continuity should exist.

If OK, check harness for shori to ground

and short to power. AT
l OK

CHECK COMPONENT NG | Replace IACV-AAC vaive. EA

(IACV-AAC valve). v

Refer to “COMPONENT INSPECTION”,

EC-308. B

OK
A4
Perform “TROUBLE DIAGNCOSIS FOR BR
INTERMITTENT INCIDENT”, EC-104.
¢ .
INSPECTION END
RS
BT
A
12X

EC-307
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fj

. ia 2 1;
nE[ 5[4/

DISCONNECT

€& ®

[Q]

N

_ @ ]

)

SEF353Q

CONNECT

G (@& €

SEF261Q

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont'd)
COMPONENT INSPECTION

IACV-AAC valve

1. Disconnect IACV-AAC valve harness connector.
2. Check resistance hetween the following terminals.
terminal @ and {erminals @), @
termindl & and terminals @, ®
Resistance:
Approximately 30Q [at 20°C (68°F)]

3. Reconnect IACV-AAC valve harness connector.

4. Remove idle air adjusting unit assembly (IACV-AAC valve is
built-in} from engine.

(The 1ACV-AAC valve harness connector shoulid remain con-
nected.)

5. Turn ignition switch “ON” and “OFF”, and ensure the |ACV-
AAC valve shaft smoothly moves forward and backward,
according to the ignition switch position.

If NG, replace the 1ACV-AAC valve,

EC-308
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Throttle position switch Closed Throttle Position Switch
built into throttle
postion sensor COMPONENT DESCRIPTION
) : The throttle position switch, built into the throttle position sensor

] (4) unit, consists of a closed throttte position switch and wide open

= }C,osed throtile position switch. The closed throttle position switch detects &
mrottle | the throttle valve position, i.e. whether it is in the idle position or not.

posiion |  The detected position will then be sent to the ECM as a voltage

o N switch signal. The ECM uses this signal to open or close the EVAP can- (A

= ister purge control valve when the throttle position sensor is mal-
3 e
(@») functioning. y
MEC255C ElM
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. LG
MONITCR ITEM CONDITION . SPECIFICATION
CLSD THLP SW e ignition switch: ON Throttle valve: idle position ON
(Engine stopped) Throttie valve: Siightly apen OFF
o
ECM TERMINALS AND REFERENCE VALUE PE
Specification data are reference values, and are measured between each terminal and @ (ECCS ground).
TER- WIRE DATA -
M;E)AL COLOR ITEM CONDITION (DC voltage) ,
: I
[Ig nition switch “ON”| {Warm-up condition) BATTERY VOLTAGE
» YL Throttle position switch L Accelerator pedal released (11 - 14V) i AT
{Closed position} [ignition switch ON_|
Appraximately 0V
Accelerator pedal depressed SA
ON BOARD DIAGNOSIS LOGIC
D* i
Diagnostic Trouble Malfuncticn is detected when ... CthCk ftems
Code No. . (Possible Gause} BR
PG510 * Battery voltage from the closed throttle position e Harness or connectors -
0203 switch is entered info ECM with the throlile valve (The closed throttle position switch circuit is
opened. shorted.) ST
® Closed throttle position switch
BS
Ex
[
L
X

EC-309
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TROUBLE DIAGNOSIS FOR DTC P0510

% MONITOR % Nofan L]

COOLAN TEMP/S B4°C
VHCL SPEED SE 45km/h
THRTL POS SEN 2.6V

[ RECORD

SEF329U

WGONNECTOR]I WIS

a1

F e ¥
s A4

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.

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 @p and
ground under the following conditions.
At idle: Battery voltage
At 2,000 rpm: Approximately OV

EC-310
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Closed Throttle Position Switch (Cont’d)

EC-TP/SW-01
IGNITION SWITCH
ON or START @[I
| |
! FUSE Refer to
7.5A |BLOCK |EL-POWER.
% (/) . : Detectable ling for DTG MIA

T — : Non-detectable line for OTC

LG

FE
CL
THROTTLE =
POSITION IV
SWITCH
(CLOSED THROTTLE POSITION
SWITCH AND WIDE OPEN
°- THROTTLE POSITION SWITCH) AT
CLOSED OFF . A
]
GYIL FA
RA
BR
GY/L
[l ST
IDLE ECM
(ECCS
i
0,
RS
Refer to last page {Foldout page). -
8
2|3la]|<=<T ">[5]8]7]8 (=]
M50 4[5
o[t [reTafts [ie} [18] o 20] 7 (4]8]8) S HA
o
. . EL
1ot ] 1az |1oaj10a) o5 | 106 ] 107 ] 10e 24|25 44|45]46/47] |64]6586
waj o m 2] Tua]ne]ns]ns e Eﬂ Eh; W By
R EREEEE 2| [oo] || GY Ll

MEC116C
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TROUBLE DIAGNOSIS FOR DTC P0510

— §-Throttle position switch
U‘ -harness connaglor

SEF404Q

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK FIC.
Perform “Fast Idie Cam (FIC) Inspection
and Adjustment”, EC-31.

E DISCONNECT
o AE

v

CHECK COMPONENT
{Closed throttle pasition switch).
Reter to “COMPONENT INSPECTION",

EC-313.
J,OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

v

&
I
- SEF405Q
E m CISCONNECT & DISCONNECT
A€ A€
[L_eom__|of comnector]]
31
— [Q]
B -
SEF408Q
DISCONNECT
€ B>
[Ecm__|ofconniector]
31
ﬂ
® & I
7 serenidl

INSPECTION END

EC-312

A 4

NG
CHECK POWER SUPPLY. »| Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Disconnect throttle position switch har- (Figs) ,
ness connector. e 7.5A fuse
3. Turn ignition switch “ON”. ® Harness for cpen or
4. Check voltage between terminal & and short between throttle
engine ground with CONSULT or tester. position switch and fuse
Voltage: Battery voltage If NG, repair harness or
connectors.
OK
B - NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair open circuit, short
1. Turn ignition switch “OFF”. to ground or short to power
2. Disconnect ECM harness connector. in harness connectors.
3. Check harness continuity between ECM
terminal Gi and terminal @) .
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
v NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or connec-
1. Turn ignition switch “ON". tors.
2. Check voltage between ECM terminal
@) and engine ground.
Voltage: Approx. 0V
l, oK
ADJUST THROTTLE POSITICN SWITCH.
Perform BASIC INSPECTION, EC-82.
¢ OK
NG

Replace throttle position
switch.




TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)
COMPONENT INSPECTION

Closed throttle position switch

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

2. Turn ignition switch “OFF”, "
3. Disconnect throttle position switch harness connector. e
4. Check continuity between terminals & and ® .

Accelerator pedal conditions Gantinuity VA
Compietely released Yes
SEF408Q Partially released or completely depressed No =l

If NG, replace throttle position switch.

LG

=)

=i

cL
M7

AT

BR
8T

RS

Es

I

EC-313 483
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TROUBLE DIAGNOSIS FOR DTC P0600

COMPONENT DESCRIPTION

A/T Control

These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/
deceleration. Voltage signals are exchanged between ECM and TCM (Transmissicn Control Module).

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

TER-
Ml:ﬁ"‘ CVC\)I;_I?) ER ITEM CONDITION (DCD\::ItAage)
[ignition switch “ON"| 6 -8V
65 R/L A/T signal No. 4 [Engine is running_J ov
Idle speed
[Ignition switch “"ON”| ov
66 Y/B AT sigral No. 5 |Engine i5 running.| 5. 8v
Idle speed
[Ignition switch “ON”| 6 -8V
73 WL AT signal No. 1 IEngine is running.1 ov
Idle speed
74 | W/PU | AT signal No. 2 [lgnition switch “ON” 6-8v
[lgnition switch “ON”| ov
77 R/W AT signal No. 3 [Engine is running. ] 58y
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
L heck it
Trouble Malfunction is detected when ... © e?c oms
{Possible Cause)

Code No.
POBCO ¢ ECM receives incorrect voltage from TCM (Transmis- | ® Harness or connectors (The circuit betwean ECM and
0504 sion Conirol Module) continuously. TCM (Transmission Gontrol Module) 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:
it “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.

If any diagnostic trouble code is displayed performing

self-diagnosis for A/T (Refer to AT section.), perform the S

trouble diagnosis for the DTC first (Refer to AT section.).
Jack up drive wheels.

Make sure that selector lever is set in “P” or “N” position.
Turn ignition switch “ON™.

4)
3)

Select “DATA MONITOR"” mode with CONSULT.
Start engine and raise engine speed to more than 1,000
rom at once. .
Run engine at least 10 seconds at idle speed.
Run engine at least 10 seconds at 2,000 rpm.
Set selector lever in “D” position and run engine at least
10 seconds at idle speed (with vehicle stopped).
Drive vehicle at 12 to 20 km/h (7 to 12 MPH) at least
10 seconds in “D” position.

OR

Start engine and raise engine speed tc more than 1,000
rpm at once.

Run engine at least 10 seconds at idle speed.

Run engine at least 10 seconds at 2,000 rpm.

Set selector lever in “D” position and run engine at least
10 seconds at idle speed (with vehicle stopped).

Drive vehicle at 12 to 20 km/h {7 to 12 MPH) for at least
10 seconds in “D” position.

Select “Mode 3” with GST.

OR
Start engine and raise engine speed to more than 1,000
rpm at once.
Run engine at least 10 seconds at idle speed.
Run engine at least 10 seconds at 2,000 rpm.
Set selector lever in “D” position and run engine at least
10 seconds at idle speed (with vehicle stopped).
Crive vehicle at 12 to 20 km/h (7 to 12 MPH) at least
10 seconds in *D” position.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".

10} Perform “Diagnostic Test Mode |l {Self-diagnostic

results)” with ECM.

EC-315

B
GL

MT

RA
BR
ST

RS

{[D)
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TROUBLE DIAGNOSIS FOR DTC P0600
A/T Control (Cont’d)

EC-AT/C-01
TCM
(TRANSMISSION
CONTROL
MODULE)
D11 nT2 DT3 NT4 DT5
Lo ] 3 | 5 R |
WiL W/PU RAWY R/L Y/B
W : Detectable line for DTC
e Non-detectable line for DTG
4 }
W/L WiPU AW R/ Y/B
Al kAl 71 (== Ifes1l
bT1 P12 DT3 D74 DT5
ECM
(ECCS
CONTROL
MODULE)

I——1
HHABE mmnmwuﬂjzmmwmmmmm&wmxﬂm
51617181 [16]17[18]13f20]21]22 36]a7|38[30] 40} 41424344 [45] 464748 HS.

g ug) [ ns| 4 nsfng
7| nef | o] J121) 1212314

-
Ay H.S.

15[ 16 17]8]

MEC181C

486 EC-316



TROUBLE DIAGNOSIS FOR DTC P0600

N

- N
Glove' beox /\

connector

A/T Control {(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Selector lever

AT control
unit harness
connector

SEF527Q)

h 4

CHECK INPUT SIGNAL CIRCUIT.

1, Turn ignition switch “OFF”.

2. Disconnect ECM harness connector
and TCM (Transmission Centrol Mod-
ule) harmess connector.

3. Check harness continuity between
ECM terminal @ and terminal @3,
ECM terminal ® and terminal G3,
ECM terminal @ and terminal (g,
ECM terminal @ and terminal (i,
ECM terminal & and terminal (3.
Continuity should exist.

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

NG

OK

B ’

. | Repair open circuit, shor
"1 to ground or short to power

in harness connectors.

FiE

HS.

DISCONWECT

2 (]

AT C/UNIT |C] CONNECTOR l

12

m DISCONNECT

[ ecwm 'ITD_]'IEONNECTOHH

65 66 73 74 77

[Q]

[Q]

11 10 38 47

1]

= B

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between

ECM terminal & and ground,

ECM terminal & and ground,

ECM terminal 33 and ground,

ECM terminal @ and ground,

ECM terminal @ and ground.
Continuity should not exist.

If OK, check harmess for short to ground
and short t0 power.

NG

OK

A 4

Pertorm “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

h 4

INSPECTION END

SEFB54P
E DISCONNECT A
A€
[ Ecm [o[connecton]]
65,66,73, 7477
=l L
" seraesa

EC-317

Repair open circuit, short

"] to ground or short 1o power

in harness connectors.

GL

T

AT

FA

A

E

487



488

TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module
The ECM consists of a micrecomputer, a diagnostic test mode

selector, and connectors for signal input and output and for power
supply. The unit controls the engine.

SEG220B
Diagnostic Trouble - Check ltem
1 tect:
Code No. Malfunction is detected when (Possible Cause)
POB0S * ECM calculation function is malfuncticning. ¢ ECM
0301 (ECCS contrel medule)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON”.
./ 2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and wait at feast 30 seconds.
OR

1) Turn ignition switch “ON”.
2) Start engine and wait at least 30 seconds.
3)

Select “Mode 7" with GST.
OR
) Turn ignition switch “ON”.
) Start engine and wait at least 30 seconds.
3) Turn ignition switch “OFF” and wait at least 5 seconds.
4} Perform “Diagnostic Test Mode [l (Self-diagnostic
results)” with ECM.

EC-318



TROUBLE DIAGNOSIS FOR DTC P0605

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

Engine Control Module (ECM)-ECCS Control

Module (Cont'd)

DTC No. @H
CONSULT . Detected items Engine operating condition in fail-safe mode
ECM*1
GST
Unable 1o Unable to |[ECM ECM fail-safe activating condition VA
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 INDICATOR LAMP on =M

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
operation, IACV-AAC valve cperation and coocling 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 Simultaneous multiport fuel injection system FE
Ignition timing Ignition timing is fixed at the preset valve.
Fuel pump relay is “ON” when engine is running and “OFF”
Fuel pump when engine stalls. GL
JAGV-AAC valve Full open
. Cooling fan relay “ON" (High speed condition) when engine [VLl§
Cooling fans is running, and “OFF" when engine stalls.
Replace ECM, if ECM fail-safe condition is confirmed. AT
*1: In Diagnostic Test Mode |l {Self-diagnostic results), these numbers are controlled by NISSAN.
DIAGNOSTIC PROCEDURE B
INSPECTION START
ST
Y
1) Turn ignition switch “ON".
@ 2) Select “SELF-DIAG RESULTS” B
mode with CONSULT.
3) Touch “ERASE".
on ST
G&E 1} Turn ignition switch “"ON”.
2} Setect MODE 4 with GST.
3} Touch “ERASE”.
on B
@ 1) Turn ignition switch “ON™,
2) Erase the Diagnostic Test Mode
I (Self-diagnostic results)
memory. BT
A
PERFORM DIAGNOSTIC TROUBLE [
CODE CONFIRMATION PROCEDURE.
See previous page.
=
Y '
) Yes
Is the DTC POG05 (0301) displayed »| Replace ECM.
again? [0
No
A 2
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

Y

Crankshaft position senscr {POS)

i i Start signal
Ignition switch

Throttle position
Throtile position sensor P

Vehicle speed
Vehicle speed sensor P

This system provides the absolute pressure sensor
with either ambient barometric pressure or intake
manifold pressure for menitoring.

The MAP/BARO switch solenoid valve switches
between two passages (one is from the air duct, the
other is from the intake manifold) by ON-OFF opera-
tion. When the MAP/BAROQ switch solenoid valve is
activated ON or OFF by the ECM, either ambient
barometric pressure or intake manifold pressure is
applied to the absoluie pressure sensor.

The solenoid valve is almost always OFF under nor-
mal conditions.

Absolute pressure sensor

From air duct ‘

SEF417Q)

.| ECM
"] (ECCS MAP/BARO
control »| Switch solenoid
meodule) valve
Solencid Conditions
# For 5 seconds after turning ignition switch
“ON”
or
# For 5 seconds after 5 minutes from starting
engine
or
ON & More than 5 minutes after the solenoid valve

shuts OFF,

and

# Throttle valve is shut or almost fully shut for
more than 5 seconds

and

» Vehicle speed is less than 100 kmvh (62

MPHj).

EC-320

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/BARQO switch

monitors the intake manifold pressure.

- solenoid valve is supplied with a voltage by the ECM, it turns “ON”
Intake so that the MAP/BARO switch solenoid valve monitors the ambi-
manifold ent barometric pressure. When the MAP/BARQ switch solenoid
vacuum . : . “ i’
signal valve is not supplied the voltage, it goes “OFF” and the sensor



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure TMAP)IBarometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)

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

MONITOR 1ITEM

MAP/BARO SW/V

CONDITION SPECIFICATION
« For & minutes after starting engine MAP
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-
M,lg,“' C\g:_]?)ER ITEM CONDITION (DCD\,ggge)
[Ignition switch “ON”]
I_ Engine is not running. (For & seconds after
[ Enginteuir:s1 Tugngzg{c]n(]vi::r:—hupciﬁn)dition) Approximately OV
ldle speed (For 5 seconds after 5 minutes
16 ORMY MAP/BARQO switch sole- from starting engine)

noid valve

[Ignition switch "ON"|

I_ Engine is not running. (Mcre than 5 seconds

after turning ignition switch “ON") BATTERY VOLTAGE
[Engine is running.\ (Warm-up condition) {11 - 14V)
L Idle speed (For 5 minutes after starting
engine)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check ltems

Code No.

Malfunction is detected when ....

{Possible Cause)

P1105
1302

& MAP/BARO switch solenoid valve receives the
voltage supplied though ECM does not supply the
voltage to the valve.

e There is little difference between MAP/BARO
switch solencid valve input voltage at ambient
barometric pressure and that at intake manifcld
pressure.

Harness or connectors

{MAP/BARO switch solenocid valve circuit is open
or shorted.)

Hoses

(Hoses are clogged or disconnectad.)

Absolule pressure sensor

MAP/BARO switch solenoid valve

EC-321

EL

DX
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TROUBLE DIAGNOSIS FOR DTC P1105

¥ MONITOR ¥ NOFAIL I:I

CKPS*RPM(POS)
COOLAN TEMP/S

700rpm
85°C

RECORD

SEFB05U

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

It “DIAGNOSTIC TROUBLE COBE 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 7 with GST.
OR
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 (Self-diagnostic
results)” with ECM.

o,
L)
n

EC-322



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve
(Cont’'d)

EC-SW/V-01
{GNITION SWITCH

ON or START _ Gl

FUSE Refer to
% 10A 1BLOCK |EL-POWER. mmm : Detectable fine for DTG

(J/B) M2,
: Non-detectable line for DTC
’ @ — on-gdetectaole line 1or
]
R/Y EM
LG
l_l_l M50
14
FE
RrY
CL
BT
RIY
l[T|| MAP/BARO AT
SWITGH
g SOLENGID
VALVE
L E® FA
OR/Y
(R4
BR
ORY ST
[Fell
SoL ECM
ECCS
(CONTHOL RS
MODULE)
F101
BT
Refer to last page (Foldout page).
1[e]sTa]="_">>]5]6]7[8] rmr A
11]12]13]14]15]18]17[18] 15[20
W BR
=L
we| ]| [ros[ee]or[ o6 [B)4

s fste] U3 e ns|neg

nguafiao] 12]apa

MEC118C
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TROUBLE DIAGNOSIS FOR DTC P1105

“Fuel tuhe)\ MAF/BARO switch

. r? ) solenond valve’
WA%”

“(‘3

._( ‘@’W

EVAP canister purge
control solensid valve

‘ Resonator -\\‘
/

/\

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont'd)
DIAGNOSTIC PROCEDLURE

INSPECTION START

SEFSSQOA
Absolute
Frorg " pressure Vacuum
air duct - sensor gauge
Three-way —
connector
IEN,
m Intake
manifold
vacuum
f
. SEF676T|

—_—
ﬂ Improper connection
SEF108L

v

DISCORNECT
Lis
TS.

2

N

SEF581Q

CHECK VACUUM SOURCE AND CIR- OK.; CHECK COMPONENT
CUIT TO MAP/BARO SWITCH SOLE- {Absolute pressure sen-
NOID VALVE. s0r}.

1. Start engine and warm it up to normal 1. Check for disconnection
operating temperature. of vacuum hose con-

2. Turn ignition switch “OFF”, nected to the sensor.

3. Conrnect MAP/BARO switch sclenoid 2. Disconnect sensor’s
valve and absolute pressure sensor connector and check
with a rubber tube that has vacuum sensor harness connec-
gauge. tors for water.

4, Turn ignition switch “ON". Water should not exist.
E 5. Select “"MAP/BARO SW/V” in Referto “"COMPONENT
“ACTIVE TEST” mode with INSPECTION" of
CONSULT. “TROUBLE DIAGNOSIS
6. Start engine and Ist it idle. FOR DTC PO1057,
7. Touch “MAP” and “BARQC" alter- EC-125.
nately and check for vacuum.
OK NG
MAPF/BARQ SWV Vacuurm A 4
: Repair (dis-
BARO Should not exist connection)
MAP Shaould 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
{;om starting engine: A
acuum should not exist.

; : Go 1o “TROUBLE DIAG-
Zﬁ;iier:'unutes after starting #‘gﬁﬁﬁggé’;’ﬁw”
Vacuum should exist. EC-104.

NG
B y
NG -

CHECK HOSE. »| Clean, repair or recennect

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.

OK ¢ oK
CHECK INTAKE SYSTEM.
Check the intake system
for air leaks.
A A
NG

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect MAP/BARO switch solenoid
valve hainess connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal & and
engine ground with CONSULT or tester.
Voltage: Battery voltage
If OK, check harness for short.

YOK
®

EC-324

A4

Check the following.

® Harness connectors
(F105

OA fuse

® Harness for open or
short between MAF/
BARO switch solenoid
valve and fuse

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR DTC P1105

m DISCONNECT ev_’v DISCONNECT
’ 'll

[_Eom_ [o] connecron] GID

€

SEF431Q)

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BAROQO) Switch Solenoid Valve

(Gont’d)
®

" i

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness cannector.

3. Check harness continuity between ECM
terminal G§ and terminal () with CON-
SULT or tester.

Continuity should exist.
if OK, check harness for short to
ground and short to power.

CK

h 2

A4

Repair open circuit, short
to ground or short to power
in harness connectors.

LA

=]

LG

CHECK COMPONENT

(MAP/BARQ switch solenoid valve).
Refer to “COMPONENT INSPECTION"
on next page.

NG

OK

4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104,

Y

INSPECTION END

EC-325

Y

Replace MAF/BARO
switch solenoid valve.

MIT

AT

FA

A

EL
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TROUBLE DIAGNOSIS FOR DTC P1105

B acTiveTesT B [

Manifol

d Absolute Pressure (MAP)/Barometric

Pressure (BARO) Switch Solenoid Valve
(Cont’d)

mapBARO SWNV  MAP COMPONENT INSPECTION
======== MON|TOR ===z==== MAP/BARQ switch solenoid valve
CKPS«RPM(POS) 737rpm = 1. Start engine and warm it up to normal operating tem-
WERATOSHY perature.
' 2. Perform “MAP/BARO SW/V” in “ACTIVE TEST"” mode
with CONSULT.
3. Check the following.
i BARO msmm e Condition: At idle under no-load
e CONSULT display
BARO More than 2.6V
MAP/BARO SWA Baro
MAP Less than the voltage at BARO
—======Z MONITOR ======== -
CKPS-RPM(POS) 737r0m ¢ Time for voltage to change
xg.SP(/)B'._AEF?E%\g/’\E/ BAF‘ §’V MAP/BARO SW/S Time to switch
BARO to MAP
AP 1o BARG Less than 1 second
o
BARO MAP :
SEF441Q 4. If NG, check solenoid valve as shown below.
OR
@. 1. Turn ignition switch “OFF” and remove MAP/BARO
switch solencid valve.
2. Check air passage continuity.
Air passage Air passage
Condition continuity continuity

BATTERY

MEC488B

betweaen @& and between B 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 solenocid valve.
5. It OK, check “Absolute pressure sensor”. Refer to
“COMPONENT INSPECTION”, EC-125.
EC-326



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

iagnosti [
Diagnostic - Check ltems @
Troubfe Malfuncticon is detected when ... .
i (Possible Cause)
Code No.
— MA
P1148 * The closed loop control function for left bank does not | ® The front heated oxygen sensor circuit is open or ol
0307 operate even when vehicle is driving in the spacified shorted.
{Left bank) condition. & Front heated oxygen sensor =M
e Front heated oxygen sensor heater -
P1168 @ The closed leop control function for right bank does e The front heated oxygen sensor circuit is open or
0308 not operate even when vehicle is driving in the speci- shorted. LG
{Right bank) fied condition. # [ront heated oxygen sensor
& Front heated oxygen sensor heater

Fe

oL

DIAGNOSTIC TROUBLE CODE CONFIRMATION T

% MONITOR % NoraL [ PROCEDURE war

CKPS*RPM(POS) 2000rpm CAUTION:

MAS AIR/FL SE 247V e Always drive vehicle at a safe speed. AT
T e o e I “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 [543

before conducting the next test.

) ® Never raise engine speed above 3,600 rpm (A/T), 4,000

[ RECORD rpm (M/T) during the “DIAGNOSTIC TROUBLE CODE [R4
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- BR

perature.

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and hold engine speed at 2,000 rpm. ST

4) Check the following.

e “FR 02 SENSOR” voltage should go above 0.61V at
least once. RS

OR

e “FR O2? SENSOR” voltage should go below 0.23V at _

least once. BT

If the check result is NG, perform “DIAGNOSIS
PROCEDURE”, EC-174,
If the check result is OK, perform the following step. A
5) Let engine idle at least 3 minutes.
6) Maintain the following condition at least 50 consecutive

seconds. EL
B/FUEL SCHDL: 2.5 ms or more
CKPS-RPM (POS): 2,000 - 3,000 rpm 1B

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)

[ Ecm |0]CONNECTOH|| o

50 51

BN,

MEC257C

Closed Loop Control (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed loop
control. 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 LH, &)
RH, 6 (sensor) and @@ (ECM ground).
3) Check the following with engine speed held at 2,000
rem constant under no-load.
e The voltage should go above 0.61V at least once.
OR

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.

EC-328



TROUBLE DIAGNOSIS FOR DTC P1320

/

Ignition Signal
COMPONENT DESCRIPTION

Ignition coil & power transistor

The ignition signal from the ECM is sent to and amplified by the Gl
power transistor. The power transistor turns on and off the ignition
coil primary circuit. This on-off operation induces the proper high

ZI
Ignition c0|l (wath power N 5y
tranmstor) harness connector

voltage in the coil secondary circuit. WA
SEF264P EM
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. LG
MONITOR ITEM CONDITION SPECIFICATION
IGNITION SW & [gnition switch: ON -» OFF — ON ON — OFF — ON
ECM TERMINALS AND REFERENCE VALUE B
Specification data are reference values, and are measured between each terminal and @ (ECCS ground). )
TER-
WIRE DATA CL
MINAL COLOR {ITEM CONDITION (DC voltage)
NO. .
0-0.2Vk T
[Engine is running.| (Warm-up condition) AT
Idle speed —
1 | VR lgnition signal (No. 1) premn ISR A
2 G/R Ignition signal (No. 2) e L
3 /R Ignition signal {No. 3) SEF399T
7 GY. Ignition signal (No. 4) 0.1-02Vk
8 PUMW lgnition signal (No. 5)
9 GY/R Ignition signal (No. 6) V= o
[Engine s unning STUIRTET e
L Engine speed is 2,500 rpm. L
100 ms-- bbb ST
' “SEFe4sT
*: Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.) RS
ON BOARD DIAGNOSIS LOGIC BT
Diagnostic
Trouble Malfunction is detected when ... PCh‘?;:‘ It(c;ams
Code No. {Possible Cause) MA
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.} =L

& Power transistor unit built into ignition coil

e Condenser

# Crankshafi pesition sensor (REF) [
® Crankshaft position sensor (REF) circuit

EC-329 499
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TROUBLE DIAGNOSIS FOR DTC P1320

CKPSRPM (POS)

¥c MONITOR  ¥r NO FAIL L]

672rpm

[ RECORD

MEC542B

Ignition Signal (Cont’d) |
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

e |f “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 |f 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
=) 1) Turn ignition switch “ON”.
= 2) 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 11 (Self-diagnostic
results)” with ECM.

EC-330



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
EC-IGN/SG-01

BATTERY
@l
30A
(MR
WflPU
' Refer to N/
W/PU EL-POWER. el
[l
LG
START [ IGNITION
SWITCH
. €@®
acc | ON
3]
FUSE BLOCK (J/B)
{Reter to EL-POWER.) B/R FE

- - -

GL
R Dotectable fine for DTC MT
—  Non-delectable line for DTC

AT

.
—— R ._ R 4> Next page FA
R RA
[ml
_L CONDENSER sE’:R
T
]
B ST
=
B E> E%-IGN!SG-OS
RS
Refer to last page (Feldout page).
E106 @?
! e (REHE
8 W W ~&le[7]e/ g
A
EL
DX

MECE51B

EC-331 oL



TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

EC-IGN/SG-02

EGM (ECCS
CONTROL
MODULE)
IGN1 IGN#3 IGN#5 F101
L) L2 [La )
Y/A LR PUAY
Preceding -
page @ R 1
——
@ muummm ¢ umeem— @ s | = R Next
page
LOGCP
WIRE
PUMW

IGNITION IGNITION
ICOLL No.1 COILNo.5
{WITH POWER {WITH POWER
—_— TRANSISTOR) S TRANSISTOR)
LR

IGNITION T
SPARK (WITH POWER  SPARK
PLUG Ao/ PLUG
== TRANSISTOR)

B
SPARK
PLUG
. s

@ns @ Next page

N : Detectabie line for DTC
m—: Non-detectabie line for DTC

b:!
. .@.®

F6
GY GY GY

24126
31|32
42143

101]102| 1031 104] 1105] 106 107 108
o) | r4ens|ie
wF e g 2e) {12:] 122 128 124

MEC120C

502 EC-332



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

EC-IGN/SG-03

ECM (ECCS
CONTROL
MODULE;}
IGN#2 IGN#4 IGN#6
R Gy GY/R
Preceding @ A -
page 1
R G/R R GY/R
Il =1 il I
IGNITION IGNITION
COIL No.2 COILNo.6
(WITH POWER (WTH POWER
—_— TRANSISTOR) ] TRANSISTOR)
Fai .

t1_rh o

B B
IGNITION
. ?% NOSWEH o
SPARK oo HP SPARK
BLUG TRANSISTOR) PLLG
F30 .
=]
8
SPARK
PLUG
s
Preceding page @B e @ @
To )
ECIGN/SG-01 B @ I
. : Detectable line for DTC B B i
e Non-detectable line for DTC l I .
L .
GE

EHE®. @ @
aY GY GY

o] e os]roe] [os] 6] 00 ] 1es 24f2s[ _ [a4fas]a6]47] [e4fes]ee]
aaag]s0ls 1152 a[es[6a 7ol 7

o[ o]t 2] [raf ] s [ e HE 72

w7 | [ re] [1er]iz2]ros]ree ) Gasslselslsalralulzs E
[s0]6c]s1]e2]63]

EC-333

MEC121C

A
EM
LG

FE

CL

T

AT

FA
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TROUBLE DIAGNOSIS FOR DTC P1320

A j
Ignition coil {with power | GERm
tran5|stor) harness connector S

SEF264P|

ignition Signal (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

Does engine start?

No

SEARCH FOR MALFUNC-

Yes .:i‘_:’z‘

TIONING CIRCUIT.
1. Turn ignition switch

-

W acrvetest 8 [

* k¥ POWER BALANCE % % %
m=m=m=mns MONITOR =s=====2
CKPS+ RPM (POS) 825rpm
MAS AIR/FL SE 153V
|ACV-AACHN 20 step

B

siedl il |

SEF630P

SEARCH FOR MALFUNCTIONING

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

“ON”.

2. Check voltage between
ignition ceil terminal &
and ground.

Voltage: 0.01 - 0.1V

START
E! CONNECT
I G

'1

321

&

lgnitian coil harness
connectors

V]

B O

SEF679P

. DISCONNECT . DISCONNECT

Condenser .
Thame-ss Q—b* lgnlhon coil

cennector . harness
connectors

@
@

!

SEF680P

(@t

& ®

[5<]
(1123

SEF813T|

| 2.

CHECK OUTPUT SIGNAL CIRCUIT.
1.

Disconnect each ignition coil harmess
connector and ECM harness connector.
Check harness continuity between sach
ignition goil ‘harness connector terminal
@ and each £ECM harmess connector
terminal.

Continuity should exist.

if OK, check harhess for short fo greund
and short to power.

speed drop.
Y
CHECK POWER SUPPLY. NGk Check the following.
1. Disconnect each ignition harness con- ¢ Harness connectors
nector and condenser harness connec- .
tor. ,
2. Turn ignition switch “ON". ® Harness for open or short
{ 3. Check voltage between each ignition between ignition switch
coil harness connactor terminal (1) and and ignition coils or con-
ground, condenser harness connector denser
terminal @) and ground. o Condenser
Voltage: Battery voltage Refer to “COMPONENT
INSPECTION". (See
OK page EC-335.)
if NG, repair harness, con-
nactors or component.
E Y
CHECK GROUND CIRCUIT. NG‘ Repair open cirguit, short to
1. Disconnect each ignition ¢oil harness "1 ground or short to power in
connector. | harness connectors.
2. Check harness continuity between each
ignition coil harness connector terminal
@& and engine ground.
Continuity should exist.
If CK, check hamess for short to ground
and short to power.
OK
v
NG

. | Repair open circuit, short to |

¥ OK

@®

EC-334

ground or short o power in
harness connectors.




TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

DSICOI:"":ECT DISCONNECT ®
[ Eom fc;ICONNECTonﬂ CHECK COMPONENT NG [ Replace ignition coil assem-
’ 1,2,37.8.9 (lgnition coil with power transistor}. | biy. @ﬂ
———— i
Refer to “COMPONENT INSPECTION”,
EC-335.
OK MA
- A 4
Perform “TROUBLE DIAGNQSIS FOR
sEFes1p] | INTERMITTENT INCIDENT™, EC-104. [ERd
Y
INSPECTION END LG

CL
oisconyEsT COMPONENT INSPECTION T
g, =, Eé) Ignition coil with power transistor
(:12 1 1. Disconnect ignition coil with power transistor harness connec- AT
tor.
_ 2. Check ignition coil with power transistor for resistance between
terminals M and @ . =h
TJerminats Resistance Resuht
@ and @ Not 02 OK m
SEF371Q) 0Q NG
If NG, replace ignition coil with power transistor assembly. ER
ST
RS
BT
B = Condenser HA
\% 1. Disconnect condenser harness connector.
2 2. Check condenser continuity between terminals @ and @ .
? : éc""de"@,\ Resistance: Above 1 MQ at 25°C (77°F) -
:
o /% 5 oK
\ 4&9 mﬁol'd(\
coltector 2
= - \
©
SEFG83P

EC-335
505
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TROUBLE DIAGNOSIS FOR DTC P1335

Crankshaft Position Sensor (CKPS) (REF)

COMPONENT DESCRIPTION

The crankshaft position sensor (REF) is located on the oil pan
Permanent {upper) facing the crankshatft pulley. It detects the TDC (Top Dead
magnet Center) signal {120° signal).

Coil — Core

] The sensor consists of a permanent magnet, core and coil.

a When engine is running, the gap between the sensor and the

L crankshaft puiley will periodically change. Permeability near the
Terminal = | sensor also changes.

SEFss3P 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) & Tachometer: Connect Almost the same speed as the CON-
CKPS-RPM (REF) * Run engine and compare tachometer indication with the CONSULT value. SULT value.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and & {ECCS ground).

TER-
WIRE . DATA
M;.T(I)AL COLOR ITEM CONDITION (DG voltage)
Approximately 2.3V
{AC voltage)
(V) ——— -
44 W Crankshaft position sensor ‘Engine is running.| {(Warm-up condition) 20ttt
10 - s e
48 w (REF) |_ Idle speed . Teanemeerees :

T SEF400T

+*: Average voftage for pulse signal {Actual pulse signal can be confirmed by cscilloscope.)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Cht?Ck ltems
{Possible Cause)
No.
P1335 « 120° signal is not entered to ECM for the first few sec- | # Harness or connectors
0407 onds during engine cranking. (The crankshaft position sensor (REF) circuit is cpen

or shorted.)
# 120° signal is not entered to ECM during engine run- | ® Crankshaft position sensor (REF)
ning. Starter motor {Refer to EL section.}
Starting system circuit (Refer to EL section.)

& 120° signal cycle excessively changes during engine
running.

EC-336



TROUBLE DIAGNOSIS FOR DTC P1335

FAIL-SAFE MODE

Crankshaft Position Sensor (CKPS) (REF)

(Cont’d)

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
GS8T
P1335 0407 Crankshaft position sen- | Compression TDC signal (120° signal) is controlled by camshaft position

sor {REF) circuit

sensar (PHASE) signal and crankshaft position sensor (POS) signal. Igni-
tion timing will be delayed 0° to 2°.

*1: In Diagnostic Test Mode It (Self-diagnostic results), these numbers are controlled 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.

B "

2)

Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.

Start engine and run it at least 2 seconds at idle speed.
OR

@ 3

Start engine and run it at least 2 seconds at idle speed.
Select “MODE 77 with GST.

@ )

OR
Start engine and run it at least 2 seconds at idle speed.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”,

3} Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM,
EC-337

WA
EM
LG
[Fle
€L
T
AT
FA

507



TROUBLE DIAGNOSIS FOR DTC P1335
Crankshaft Position Sensor (CKPS) (REF)

(Cont’d)
EC-REF-01

CRANKSHAFT . Deteclable line for DTG
POSITION m———: Non-detectable line for 0TC
SENSOR
(REF}
F136

0 L

W B

KR____R>

| !

| A

| I

| 1

: : JOINT CONNECTOR-12

| I

< ®

w W B B B
||44 || ]}45” :
REF REF  JECM
(ECCS |
CONTROL = =
MQDULE) F15 F19
F101
o @ B@
GG g RN 2I2I2L212I’ g
01| 152|103 104] | 105] 106} 07 | 108 o4 |25 J44|45]45]47] [s4]8s]es]
28]ao]s0]5:[52]53]es]eel70] 71
o]0 ] mu2| {uafne|ns]ue N ES (F1o7)
w7 [e |18 2| {ver[122[reaes ] ezl rel e Fc;(\)r1 i H.S.
soeo[e1]e2]es] [rri7a]7o

MEG122C

EC-338
508



TROUBLE DIAGNOSIS FOR DTC P1335
Crankshaft Position Sensor (CKPS) (REF)

)
Engine ground / , (Cont d)
l / / / intske manifold | DIAGNOSTIC PROCEDURE
Kcollector /
INSPECTION START
l @Gl
1. Turn ignition switch “OFF",
2. Loosen and retighten engine ground A
screws.
SEF539P ﬂ ! E)
“~___| | CHECK INPUT SIGNAL CIRCUIT. NG | Gheck the following.
% (G / w 1. Turn ignition switch “OFF”. | @ Harness connactors LG
intake manifold coliector 2. Disconnect crankshaft position sensor N GED)
. / \ (REF) sub-harness connector and ECM & Harness for open or
harmness 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- EE
If OK, check harness for short to sor (REF) sub-harmess
injector sub-harness ground and short to power. connector
connector @L
l m SEFo66P OK # Harness for open or
et short between crankshaft
R R position sensor (REF)
&) 0 sub-hamess connector (V]
HS. 1.8 and ECM
T ecm HCONNE oror| 1 If NG, repair open circuit,
short to ground or short to AT
44 48 power in harness connec-
ors.
A,
B y
[Q] CHECK GROUND CIRCUIT. NG | Gheck tha following.
1. Turn ignition switch “OFF". "] ® Harness connectors
SEF812T| | 2. Loosen and retighten engine ground NG
SCrews. e Harness for open or _
E‘] 3. Check harness continuity between ter- short between crankshaft 3R
DISCONNECT minal @ and engine ground. positicn sensor (REF)
GED Continuity should exist. harness connector and
1S, - H OK, check harness for short to crankshaft position sen- 8T
Cﬁ) ground and short to power. sor (REF) sub-harness
- connector
OK # Harness for open or RS
@ short between crankshaft
T position sensor {REF) BT
= sub-harness connector
SEFD15R and engine ground
If NG, repair open circuit, A
MY short to ground cr short 1o
Crankshaft putley )
s power in harness connec-
/ tors. EE
¥
CHECK COMPONENT NG | Replace crankshait posi-
[Crankshaft position sensor (REF)]. " tion sensor (REF). IBX
Refer to “COMPONENT INSPECTION”,
EC-340.
Crankshaft pasition 27 &OK
sensor {REF) harnmess
connector I SEF501PA ®

EC-339 509



TROUBLE DIAGNOSIS FOR DTC P1335

Crankshaft Position Sensor (CKPS) (REF)
(Cont’'d)

@&

)

Perform "TROUBLE DIAGNGOSIS FOR
INTERMITTENT INCGIDENT”, EGC-104,

Y

Visually check crankshaft pulley far chip- NG Repiace crankshaft pulley.
ping.

OK

A4
INSPECTION END

COMPONENT INSPECTION

Crankshaft position sensor (REF)

1. Disconnect crankshaft position sensor (REF) harness connec-
tor.

2. Leosen the fixing bolt of the sensor.

3. Remove the sensor.

4. Visually check the sensor for chipping.

SEF585P

5. Check resistance as shown in the figure.
Resistance: Approximately 470 - 570Q [At 20°C (68°F)]

SEFS586P)

EC-340
510



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS)

Coil

e (COG)
| . COMPONENT DESCRIPTION
lr S The crankshatt position sensor (POS) is located on the oil pan @l
JHJ facing the gear teeth (cogs) of the signal plate {fiywheel}. It detects ™
7 Core the crankshaft position signal (1° signal).

When engine is running, the gap between the sensor and the gear
teeth (cogs) will periodically change. Permeability near the sensor

\ -
Terminal SEFosAP also changes. EM

i
r‘ Permanent magnat

Pr. The sensor consists of a permanent magnet, core and coil. MIA

Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
changed. Lo
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 IFE
CKPSRPM (POS) |, Tachometer: Connect Almost the same speed as the CON-
CKPSRPM (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). v
TER-
WIRE DATA
MINAL | o o ITEM CONDITION . AT
NO.
Approximately 2.5V EA
(V}——r
[Engine is running.| A0z
B Idle speed of = =
PRt IR
‘0.4 ms; SR
Crankshatft position sensor SEF057V
49 w .
{POS) Approximately 2.4V .
8T
V)
- 3 = 10
Engine is running. R
e | TG e
Engine speed is 2,000 rpm, L
IR
04 ms T BT
SEFO58Y
IEngine is running.l
|Igniti0n switch “OFF”| HA
0-1v
L For a few seconds after turning ignilion switch
4 W/B ECCS relay (Self-shutofi) “OFF” =
[Ignition switch "OFF”|
L BATTERY VOLTAGE
A few seconds passed afler turning ignition (11 - 14V) oz
switch “OFF”
67 R o e BATTERY VOLTAGE
7 R Power supply for ECM Ilgmtlon switch “ON l (1 - 14V)

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

EC-341
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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 Code Malfunction is detected when .... .
No (Possible Cause)
P1336 e Chipping of the signal plate (on flywheel) gear teeth ® Harness or connectors
Q905 {cogs) is detected by the ECM. ® Crarkshaft position sensor {(POS)
e Signal plate (Drive plate/Flywheel)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¢ MONITOR 3 NO FAIL D PROCEDURE
CKPS'RPM (POS}  672pm NOTE:

L

e |f “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.

o Before performing the following procedure, confirm that
battery voltage is more than 10.5V.

RECORD | 1) Turn ignition switch “ON” and select “DATA MONITOR”

SEF588Q

2)

mode with CONSULT.
Start engine and run it at ieast 1 minute and 10 seconds
at idle speed.

OR

@

Start engine and run it at least 1 minute and 10 seconds
at idle speed.
Select “MODE 7” with GST.

OR

CAN

Start engine and run it at least 1 minute and 10 seconds
at idle speed.

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

Perform “Diagnostic Test Mcde I (Seli-diagnostic
resuits)” with ECM.

EC-342



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’d)

BATTERY EC' POS'O1

Heler to
EL-POWER.

7.5A )
I : Detectable line for DTG

: Non-detectable line for DTC

WiL .
&l MA

JOINT
+—‘ ECTOFM -
9 =
Ll%l—' Ll%!—l CRANKSHAFT
o 25
(POS) LG
e = = 5
& s, F--- -1 =
i I
é 9” B L I Jo%mECTon
| - ——-__1" -
L ¢ *— 6L
-7 [2] 2]
- N
T
T e— AT
o I A \
: FA
___1
- ® >
- n
®
In -
i B B
4 ST
i od |
POS  |ECM JT— e
CoNTROL Fie) (i RS
MODULE)
fg‘[‘
N o a 52 1 [FA
Tl EAE e dRERDE < E
2212w 50 Gl s \&lel7[8/ R OO T2 2[5 22 2] Gl

B EL

1102103104 |205] 106 107 108
191G M2 {34 1518
firj g g |12 ]12) 123t 124

(D)4

MEC123C

EC-343
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TROUBLE DIAGNOSIS FOR DTC P1336

!
Intake manifold

collector

Crankshaft Position Sensor (CKPS) (POS)

(COG) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

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

Qil filter cap

//’ Crankshaft position
% sensor (POS} /
sub-harnes%

& connector //

SEF277P

!

SEF791P

DISCONNECT

L=
TS.

W

SIE
3[4/

® ©

!

SEF792P|

v
CHECK POWER SUPPLY-I, NG | Gheck the following.
1. Turn ignition switch “QFF"". | ® Hamess connectors
2. Disconnect crankshaft position sensor ,
(POS} sub-harness connector. * Harness for open or
3. Turn ignition switch “ON”. short between crankshaft
4, Check voltage between terminal @ and position senscr {POS)
ground with CONSULT or tester. sub-hamess connector
Voltage: Battery voitage and ECCS retay
OK * Harness for cpen or
short between crankshaft
position sensor {POS)
sub-hamess connector
and ECM
It NG, repair harness or
connectors.
B v
CHECK POWER SUPPLY-I. NG_ Repair harness or connec-
Check voltage between terminal @) and "1 tors.
ground with CONSULT or tester,
Voltage: Approximately 5V
OK
I
NG

CHECK GROUND CIRCUIT-1.

1. Turn ignition switch “OFF™.

2. Logsen and retighten engine ground
SCrews.

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.

¥

BISCONNECT

'
t@

“7]

!

SEF793P|

514

iOK
@&

EC-344

Repair open circuit, short
to ground or shott to power
in harness conneclors.




TROUBLE DIAGNOSIS FOR DTC P1336

, ; > 14\‘#
A ey
e & 2>
D)
W &
[ Crankshaft position

sensor (POS) Yy

harness connactor fe r’/\
\ \g Z\@

N
/]
L

\/ &

Ny —

R

&

i

= N

S

@

ot

SEF3670Q)

g_.‘vv DISCONNEDT

Inn|

&
1 -IB

Lﬂ

SEFB43P|

=

@
O]

@ g

SEFG44P

Crankshaft Position Sensor (CKPS) (POS)

(COG) (Cont'd)
®

B l

SEFG45P

\
Front heated oxygen sensor
‘{ieft bank) harness clamp~—"

@isd - 108 N-m’,c:"“y %
~(0.86 - 1.10 kg-m, 7V |

NG .

CHECK POWER SUPPLY-IIN. >

1. Reconnect crankshaft position sensor Check the following.
{POS) sub-harness connector. e Harmness connectors

2. Disconnect crankshaft position sensor @,

{POS) harness connector. o Harness for cpen or

3. Turn ignition switch “ON”. short between crankshaft

4. Check voltage between terminal @ and position sensor (POS)
ground with CONSULT or tester. and crankshaft position
Voltage: Battery voltage sensar (POS) sub-har-

ness connectar
OK If NG, repair harness or
il NG | connectors.

CHECK POWER SUPPLY-IV. 4

Check voltage between terminal @ and

ground with CONSULT or tester.

Voltage: Approximately 5V

. OK
F NG
: »| Check the following.

CHECK GROUND CIRCUIT-II. e Harness connectors

1. Turn ignition switch “OFF™. @D ,

2. Check harness continuity between ter- o Harness for open or
minal @ and engine ground. shont between crankshaft
Continuity should exist. position sensor (POS)
If OK, check harness for short to and crankshaft position
ground and short to power. sensor (POS) sub-har-

ness connector
CK If NG, repair open circuit,
short to ground or short to
power in harness connec-
fors.
v

CHECK INSTALLATION.

Check that crankshatft position sensor

{POS) and front heated oxygen sensor

{left bank) harness clamp are installed

correctly, as shown in figure,

¢ OK

Loosen and retighten the fixing bolt of the

crankshaft positicn senscr (POS). Then

retest.

‘L Troubls is not fixed.
NG .

CHECK COMPONENT » Replace crankshaft posi-

[Crankshatft position sensor (POS)]. tion sensor (POS}).

Refer to “COMPONENT INSPECTION”,

EC-346.

i OK

Perform “TROUBLE DIAGNOSIS FOR

INTERMITTENT INCIDENT”, EC-104.

NG

Visually check signal plate (Drive plate/
Fiywheel) gear teeth (cogs} for chipping.

Replace signal plate (Drive

plate/Flywheel).

¥ OK

INSPECTION END

74.6 - 95.5 in-Ib) SEMZ229F

EC-345

€l

WA

EM

LG
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TROUBLE DIAGNOSIS FOR DTC P1336

SEFS87P)

W&

2 &

SEFB01P

Crankshaft Position Sensor (CKPS) (POS)
(COG) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (POS)

1.

AN

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
SEensor core.,

Terminal Condition Voltage
- Contacted Approximately SV
@.@ ,
Pulled away Approximately 0V

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

4 A duct 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- &l
noid valve is energized. A plunger will then move {o flow the
vacuum signal [from the intake manifold coliector to the EGR
valve.] MA
The vacuum signal passes through the solenoid valve. The signal ™
then reaches the EGR valve. When the ECM sends an OFF signal,

EGRC-BPT valve

Intake manifeld'
|

collector SEFS35PD Lr;e! plunger is returned by the spring which cuts the vacuum sig- M
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. LG
MONITOR ITEM CONDITION SPECIFICATION
& Engine: After warming up Idie OFF
& Air conditioner switch: “OFF”
FGRC SOLV & Shift lever: “N” . _
¢ No-load Revving up to 3,000 rom quickly ON _E
) -

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and @ (ECCS ground). GL

TER-
WIRE DATA
MI,L'\Cl)AL COLOR ITEM CONDITION (DC voltage) (V1T
Engine is running.| {Warm-up condition}
& | 0-0.7V AT
Revving engine up to 3,000 rpm,quickty.
103 L/B EGRC-solencid valve
IEngine is running. | {Warm-up condition) BATTERY VOLTAGE EA
Idle speed (11 - 14v)
[RA
ON BOARD DIAGNOSIS LOGIC
Diagnostic Check Items B
Trouble Code Malfunction is detected when .... j =l
{Possibie Cause)
No.
P1400 ¢ The improper voltage signal is entered to ECM e Harness or connectors ST
1005 through EGRC-solenoid valve. (The EGRC-solenoid valve circuit is open or shorted.)
: ¢ EGRC-solenoid valve
RS
57
A
L)
EC-347
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TROUBLE DIAGNOSIS FOR DTC P1400

Y& MONITOR 77 NO FAIL

COOLAN TEMP/S

3c°C

RECORD

SEFQ02P

EGRC-Solenoid Valve (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} Turn ignition switch “ON".
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 7" with GST.
OR
oy 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 (Self-diagnostic results)” with ECM.

EC-348



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Vaive (Cont’d)

IGNITKON SWITCH EC'EGRC/V‘O1
ON or START
N |
) FUSE Refer 1o
1A |BLOCK |EL-POWER.
% t/B) , Gl
! SN : Detectable line fc.)r DTC
ll_g_}ill — . Nor-detectable line for DTC
RY A
LG
R/Y
[J‘I
F105
R/Y
G
CL
o T
[Z]
EGRC-
SOLENQID
é VALVE AT
1] F24
L/B
FA
RA
BR
LB
[l
EGR g7
ECM [ECCS
CONTROL MCDULE)
RS
Refer to last page (Foldout page).
(V1) BT
1{2]3]4 5 .
G EBEDBEE IrlA
AL
102 103] 104 | 105] 108 24125 44]45146{47 64]65] 66 E
49| 49150(51]52)5368]89] 70|71
W00 ne | nignzy (13 31|32 72
i AL : 54[s5]s8]57]=8] 73] 74[ 7] 78 7] H.S. [B)
n7|ns|maft20] |12t |12 42143 zalecletlezleal T77178I7s m

MEC124C

EC-349 1o



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK COMPONENT NG Repair or replace EGRC-
{EGRC-solenocid valve). solenoid valve or repair
@ 1. Turn ignition switch “ON". CirGuUit.
2. Perform “EGRC SOL/V

4

CIRCUIT” in “FUNCTION

TEST” mode with CONSULT.
If this mode is not available, use
the “ACTIVE TEST” mode.

OR
= 1. Turn ignition switch “ON".

2. Turn EGRG-solenoid valve “ON”
MEGRC SOL/V CIRCUIT and “OFF” in “ACTIVE TEST”

DOES THE SOLENOID g&drgtﬁghsgﬁgsu LT and check
OR

VALVE MAKE @ 1. Start engine and rev engine up

o 3,000 rpm quickly.

AN OPERATING SOUND 2. When disconnecting and recon-

necting the solenoid valve har-

EVERY 3 SECONDS? ness connector, make sure that

the solencid valve makes oper-
ating scund. (The DTC or the

| NEXT 1( NO H YE_ S_, 1st ?rip DTC f(or the solenoid

valve will be displayed, however,

MEF9570 ignore it.)

OK

macrveresTl [ B v
NG

ON CHECK POWER SUPPLY. Check the following.
; . gurn ignitionEsG\gtéh “IOFF”. " “| ® Harness connectors
. Disconnect -solenoid valve har- (Ms0) , (Fits)
—======= MONITOR ========| ness _cor_ujector._ # 10A fuse
CKPS*RPM{POS Orpm 3. Turn ignition switch “ON™. # Harness for open ar short
{ ) P 4. Chack voltage between terminal (& and between EGRC-solenoid
ground with CONSULT or tester. valve and fuse
Voltage: Battery voltage If NG, repair hamess or

EGRC SCLV

connectors,
CK
W] ovor [T 1 -

EFso4p| | CHECK OUTPUT SIGNAL CIRCUIT. Repair open circuit, short to
1. Disconnect ECM harness connector. ground or short to power in
2. Check harness continuity between ECM harness conneclors,

A4

g DISCoNNECT ‘ terminal and terminal (1) .

ié} C! @ Continuily should exist.
TS. It OK, check harness for short to ground
G

and short to power.

v OK

CHECK COMPONENT NG [ Replace EGRC-solenoid
& o (EGRC-solencid valve). valve,
Refer to “COMPONENT INSPECTION”,

h 4

EC-351.

1 ¢OK

SEF380Q[ | Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

o DISCONNECT = DISCONNEST ¢
. ié}l . Eé} INSPECTION END

[ Ecm  [o|commector] Gi2
03

@)

SEF730P

EC-350
520



TROUBLE DIAGNQOSIS FOR DTG P1400

EGRC-Solenoid Valve (Cont’d)

COMPONENT INSPECTION
EGRC-solenoid valve
Check air passage continuity.
Air passage Air passage @B
Condition continuity continuity
BATTERY between ® and between @& and © WA
12V direct current supply
between terminals @} Yes No
MEC4888 and @ EM
No supply No Yes
If NG, replace solenoid valve. LC

€L

Wi

AT

FA

BR

ST

RS

Ef)

A

EL

EC-351
521
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TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element

Tightening nut

Connector

SEF598K]

10,000

1,000

Resistance k2
2

10

1 1 1 ]
0 50 100 150 200
(32) (122) (212 (302) {392)
Temperature °C (°F)

SEF526Q)

EGR Temperature Sensor

COMPONENT DESCRIPTION

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 control the engine system. it is
used only for the on board diagnosis.

<Reference data>

EGR temperature Voltage™ Resistance
°C (°F} {v) (MG
0 (32) 4.81 7.9-97
50 (122) 2.82 0.57 - 0.70
100 (212} 0.8 0.08-0.10

*: These data are reference values and are measured between ECM terminal
& (EGR temperature senscr) and ECM terminal @ (ECCS ground).

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

EGR TEMP SEN ® Engine: After warming up

Less than 4.5

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ....

Check ltems

Code No. {Possible Cause)
P1401 A} An excessively low voliage from the EGR tem- | # Harness or connectors
0305 peraiure sensor is entered to ECM, even when (The EGR temperature sensor circuit is shorted.)

engine coolant temperature is low. ¢ EGR temperature sensor

& Mailfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve

B) An excessively high voltage from the EGR
temperature sensor is entered to ECM, aven
when engine coolant temperature is high.

Harness or connectors

(The EGR temperature sensor circuit is open.)
EGR temperature sensor

Malfunction of EGR funciion, EGRC-BPT valve or
EGRC-solenoid valve

EC-352



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

* MONITOR % NoralL [ PROCEDURE

CKPSRPM(POS)  1500rpm Perform “Procedure for malfunction A” first. If DTC cannot be
GOOLAN TEMP/S 85°C confirmed, perform “Procedure for malfunction B”.

VHCL SPEED SEN  Okmvh Procedure for malfunction A Gi
THRTL POS SEN 1.68V NOTE:

If “DIAGNOSTIC TROUBLE 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. i}

_ MEC258C 1) Turn ignition switch “ON”. o

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

3) Verify that engine coolant temperature is less than 40°C

[ Ecm HCONNECTOHJI &= (104°F). H
E} HS. 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.

OR
A - 1) Turn ignition switch “ON”. =
@@\ _ﬂ @ 2) Select “MODE 1" with GST. FE
@ < 3) Verify that engine coolant temperature is less than 40°C
’ﬁ {104°F). CiL
SEF810U If the engine coolant temperature is above the range,
c¢ool the engine down.,
4) Start engine and let it idle for at least 8 seconds. M
5) Select “MODE 7” with GST.
OR
@ 1) Turn ignition switch “ON". AT
2) Verify that voltage between ECM terminal &9 (engine
coolant temperature) is more 1.5V.
If the voltage is below the range, cool the engine down. [Ej
3) Start engine and let it idle for at least 8 seconds.
4y Turn ignition switch “OFF” and wait at least 5 seconds.
5) Turn ignition switch “ON” and perform “Diagnostic Test RA
. Mode (Self-diagnostic results)” with ECM.

Procedure for malfunction B B3
* MONITOR 4 NOFAL [ CAUTION:
CKPS*RPM(POS) 1500rpm Always drive vehicle at a safe speed.
COOLANTEMP/S  85°C NOTE: ST
VHOL SPEED SEN  Gkimh f “DIAGNOSTIC TROUBLE CODE CONFIRMATION
THRTL POS SEN 1.68Y PROCEDURE” has been previously conducted, always turn

ignition switch “OFF” and wait at least 5 seconds before con- RS
ducting the next test.
TESTING CONDITION:
Always perform the test at a temperature of —10°C (14°F) or BT
higher.

E 1) Start engine and warm it up to normal operating tem-

S perature. A

MEC259C;

. 2) Run engine at idle for at least 2 minutes.

Hift up the 3) Confirm that EGR valve is not lifting.

PR vave If the check result is NG, go to “TROUBLE DIAG- 5|

y nans. NOSES FOR DTC P0400, P0402 and P1402”. (See
pages EC-254, 263 and 357.)

4) Select “DATA MONITOR” mode with CONSULT. O

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.
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE", EC-356.

SEF3600) If the check result is OK, go to following step.

EC-353
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TROUBLE DIAGNOSIS FOR DTC P1401

—

%Ej:]{?f5\r-l
|

ECM _ [O[CONNECTOR]j
B3

® &

MEC260C

EGR Temperature Sensor (Cont’d)

6)
)
8)

9)

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

Check the output voltage of “THRTL POS SEN” (at
closed throttle position) and note it.

Start engine.

10) Maintain the foliowing 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

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR tem-
perature sensor. During this check, a 1st trip DTC might not be

confirmed.

Procedure for malfunction B

® "

D

Start engine and warm it up to normal operating tem-
perature.

2) Run engine at idle for at least 2 minutes.

3) Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400 and P0402
(See pages EC-254 and 263).

4) Check voltage between ECM terminal 6 and ground at
about 1,500 rom 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 DTG P1401

EGR Temperature Sensor (Cont’d)
EC-EGR/TS-01

N : Deiectable line for DTC ©ﬂ
m——— : Non-detectable line for DTC
T AT modebs
. @ i
TEMPERATURE
@ SENSOR
EM
Ll ||
L/OR B
LG

FE
=~
e[
{: JOINT
CONNECTOR-12 CL
su[1
- [
(L)
T
B
A \ ¥ AT
FA
L/OR B B B2
I[es] 3] 3
EGATS GND-A Cou (Eeos TSNS TCM
ND =]
CONT(HOL g‘gﬁyggﬂsswow BRE
F101
8T
RS
o= a
g\; BIRNNNABBARAN
— A

AR EIRE EEDE @ PR P 3 Pl P PR B
718 {16[7[18[78|20(21 |22 35|77 |[36]zsacfe1 [ae|az

ry
[22] Eys]

[

100|102 103 104 | 105] 1063 1071 108
109116 e | i3] 4 1s] 16
nijng | nsay [121] 22 123] 124

oG

MEC182C

EC-355
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TROUBLE DIAGNOSIS FOR DTC P1401

Brake booster
;
\\Q‘

SEF270P)

DISCONMECT -
€

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

® O
SEFB47P)
E & DISCONNECT .
1S. 53] Cia
i)
[Q]
SEF548P]

INSPECTION START
I
CHECK POWER SUPPLY. NG | Repair harness ar connec-
1. Disconnect EGR temperature sensor 7| tors.
hamess connector.
2. Turn ignition switch “ON".
3. Check voltage between terminal O and
ground with CONSULT or tester.
Voltage: Approximately 5V
B] +
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn igniticn switch “OFF™. "1 & Joint connector-12
2. Check harness continuity hetween termi- e Harnass for open or short
nal @& and engine ground. between ECM and EGR
Continuity should exist. temperature sensor
If OK, check harness for short to ground * Harness for open or short
and short to power. between TCM (Transmis-
OK sion Control Module) and
EGR temperature sensor
i NG, repair open circuit,
short to ground or short to
power in harness connec-
tors.
A
CHECK COMPONENT NG | Repiace EGR temperature

Y

(EGR temperature sensor).
Refer to “COMPONENT INSPECTION"
below.

OK

) 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

!

INSPECTION END

1

SEFE43Q)

COMPONENT INSPECTION
EGR temperature sensor

Sensor.

Check resistance change and resistance value.

<Reference data>

EGR temperature Voltage Resistance
°C (°F) v) (MQ)
0(32) 4.81 79-9.7

50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 .08 -0.10

If NG, replace EGR temperature sensor.

EC-356




TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open)
SYSTEM DESCRIPTION

Engine speed .

Camshaft position sensor

) Amount of intake air
Mass air flow sensor

ECM
: Engine coolant temperature (ECCS .| EGRC-sole-
Engine coolant temperature sensor » control g noid valve
module)

Start signal

ignition switch

¥

- Throttle position
Throfttle position sensor

Y

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 {o be discharged into the atmosphere.
The EGR valve remains closed.

- EGRC-solgnoid valve
EGR valve - =
I Ignition switch {power supply}
L e —eECM
T ==

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

EGR and vacuum

—ECM Al
.EGR ternperature sensor
=1

]
B AL H

Al

EGRC-BPT
valve

Coliector Throttle
body

SEF317U

COMPONENT BESCRIPTION

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

= A

12X
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TROUBLE DIAGNOSIS FOR DTC P1402

EGRC-BFT valve

Intake manifold
! o

collector

S

EF582FD

sensor

EGR temperature

EGR

temperature

ECM

SEF0Q73P)

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 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 signat passes through the solenoid vaive. 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.

ON BOARD DIAGNOSIS LOGIC

If EGR temperature sensor detects EGR flow under the condition
that does not call for EGR, a high-flow malfunction is diagnosed.

Diagnostic Trouble

Malifunciion is detected when ...

Check ltems

Code No. (Possible Cause)
P1402 ® The exhaust gas recirculation (EGR) flow is exces- | ® EGRC-sclenoid valve
0514 sively high during the specified driving conditicn. o EGR valve leaking or stuck open

® EGR temperature sensor
e EGRC-BPT valve

¥ MONITOR ¥ NOFAIL ||

COOLAN TEMP/S 30°C
EGR TEMP SEN 4.2V
i RECORD |

SEF347U

B EGR SYSTEM P1402l [ ]

QUT OF CONDITION

CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

Orpm
0.56V
0.0ms

SEF270U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

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.

TESTING CONDITION:

e Always perform the test at a temperature of -10°C (14°F)
or higher.

s 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 1o 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

EGR Function {Open) (Cont’d)

1) Turn ignition switch “ON”.
2) Select “EGR SYSTEM P1402” of “EGR SYSTEM” in

B EGR SYSTEM P14020 []

“DTC WORK SUPPORT” mode with CONSULT.
__________ MONITOR <=mzmmmeec] 3) Touch “START".
_Ez_ﬁﬁgﬁﬁﬂ(ﬂgﬂ o Tamom 4) Start engine and let it idle until “TESTING” on CON-
THRTL POS SEN 0.56V SULT screen is turned to “COMPLETED”. (it will take &l
B/FUEL SCHDL 1.1ms 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 o 104°F). Retry from step
1). ;
SEF271 5) Make sure that “OK” is displayed after touching “SELF- M
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-

B ecRsysTEMPI402 B [] NOSTIC PROCEDURE”, EC-361. 16

OR

K@ 1) Turn ignition switch “ON” and select “MODE 17 with
COMPLETED e GST.

2) Check that engine coofant temperature is within the

range of —10 to 40°C (14 to 104°F).

3) Check that voltage between ECM terminal 6@ (EGR ER
temperature) and ground is less than 4.8V.
Start engine and let it idle for at [east 70 seconds.

Stop engine. CL
Perform from step 1) to 4). a
Select “MODE 3" with GST.

\(\CJ\?;%\\ \ Turn ignition switch “%RN”. oy

I SELF-DIAG RESULTS

SEF272U

Jegs

=)
=
2o
-
Ny —
—

EGR temperature ™ 12 Check the following voltages.
2?;2?12;12?”855\ ECM terminal 8 (engine coolant temperature) and A7
ground:
1.5-4.4V
: ECM terminal @ (EGR temperature) and ground: [/,
JBrake bOOSTET\ Less thal‘l 4.8V
3) Start engine and let it idle for at least 70 seconds.
7 \ 4) Turn ignition switch “OFF”, wait at least 5 seconds and R®A
SEF270P) then turn “ON”.
5) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. BR

[ ecm HCONNECT@] %Ej] -
63 !
t f &
&S
=

SEF074V)

EC-359 £2
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)

IGNITION SWITCH
ON or START
¥ FUSE Refer to N : Detectable line for DTC
10A %'}EC,’)CK EL-POWER. —: Non-detectable line for DTC
E@) @:A:’Tmodels
1
I|9K l
RIY
EGR
TEMPERATURE
WD SENSOR
1 2
iy ] ]
'—l—l L/OR B
T = g
JOINT
CONNECTOR-12
F107
— B'“Z (F107)
! =)
B
RY
|| 2 I|
EGRC-
SOLENOID
VALVE
Fa4 L ¥
L
]
{a>
L6 LOR B B
|103|| ||63|| |]43]| [a5 |
EGR EGRTS GNDA | EcM SGaEr\TDS ToM
(ECCS : (TRANSMISSION
CONTROL CONTROL
MODULE) MODULE}
Refer to last page (Foldout page).
1121314 518]7|8 ] [5<] -
OB ER I EDEERE 0N N0E 2|2|2|2I2I D
_[——
1[2[3 AR RRE |§|23242525272329303132333455 G@W
5[6]7 16]17] 18 [19]20{21 363?3&39404142434445464748’ HS.
——
10t 102§ 106 | 104 | | 105 [ 106 107 | 108
al o boe| vz Voafnagusf e O
T R R A b S

EC-360

MEC110C



TROUBLE DIAGNOSIS FOR DTC P1402

—_—
R Improper connection

SEF109L

BEGRC SOLV CIRCUIT
DOES THE SCLENGID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

[next |[_NO ]i YES |

MEF957D)

BAacTveTesT [

EGRC SOL/V
(EGR)

MONITOR
CMPSsHPM (POS)
THATL POS SEN
CLSD THLP SW

X" o niorFF|[ OFF ]

SEF633U

EGR Function (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK VACUUM HOSE.
Check vacuum hose for clogging, cracks
or improper connection.

NG

OK

B Y

Repair or replace vacuum
hose.

h 4

CHEGK COMPONENT
{(EGRC-solenoid valve).
1. Turn ignition switch “ON".
2. Perform “EGRC SOLV
CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.
If this mode is not available, use
the “ACTIVE TEST” mode.

EM

NG Repair or replace EGRC-

Y

OR

1. Turn ignition switch “ON".

2. Turn EGRC-golenoid valve “ON”
and “OFF” in "ACTIVE TEST"
mode with CONSULT and check
operating sound.

OR

1. Start engine and keep engine
revving up to 3,000 rpm quickly.
2. Check operating sound of the
solencid valve when disconnect-
ing and reconnecting EGRC-
solenocid valve harness connec-
tor. {The DTC or the 1st trip
DTC for the EGRC-solenaid
valve will be displayed, howaver,

ignore it.)
¢OK

solenoid valve or repair
circuit.

FA

CHECK COMPONENT
(EGRC-solenoid valve).
Refer to "COMPONENT INSPECTION”

NG Replace EGRC-solenaid

Y

on next page.
lOK

vafve.

CHECK COMPONENT
(EGR valve).
Refer to “COMPONENT INSPECTION"

NG Replace EGR valve.

on the next page.
lOK

CHECK COMPONENT

(EGRC-BPT valve).

Refer to “COMPONENT INSPECTION™
on EC-363.

N
G Replace EGRC-BPT valve.

Y

LOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

!

Check resistance of EGR temperature
sansor.
Refer to the next page.

:

INSPECTION END

EC-361

DX

531



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function {Open) (Cont’d)
COMPONENT INSPECTION

EGR valve

e Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring shouid lift.

& Check for sticking.

If NG, repair or replace EGR valve.

EGA vafve

o

MEF137D)

EGRC-solenoid valve
Check solenoid valve, following the table as shown below:

Air passage Air passage
Conditicns continuity continuity
between (&) and between ® and ©

12V direct current supply

BATTERY between terminals @ and & ves Mo
No supply No Yes
If NG, replace EGRC-solencid valve.
AECH19
EGR temperature sensor
I Check resistance change and resistance vaiue.
<Reference data>
FGR temperature Voltage Resistance
°G (°F) Vv MCQ
0 {32 4,61 0.68 - 1.11
Q] 50 (122) 2.53 0.09 - 0.12
N 100 (212) 0.87 0.017 - 0.024

sersasq IF NG, replace EGR temperature sensor.

10,000

1,000

100

Resistance k{2

10

0 50 100 150 200
(32) (122) (212) (302) (392)

Temperature °C (°F)

SEF320U

EC-362
532



TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (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,0, 3.94 inH,0)
from under EGRC-BPT valve. @l
3. If a leakage is noted, replace the valve.

7
f Apply pressure

SEF083P FEM

A

BR

Sr

RS

BT

EC-363 £33
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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

EVAP conlrol system pressure seg:so/r purge control valve m

EVAP solenoid valve

Vacuum cut valve bypass valv
service .
port
l EVAP camster
purge control valve
acuum

Fuel tank v EVA_P
cutl valve |canister

EVAF canister

EVAP canister
vent control \X%i) purge volume
valve cantrol valve SEF603U

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Trouble Cede Malfuncticn is detected when ...
Nao.

Check ltems
{Possible Cause)

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.
Fcreign matter caught in fuel filler cap.

Leak is in fine between intake manifold and EVAP
canister purge control valve.

Foreign matter caught in EVAP canister vent conirol
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 controf valve and the circuit
EVAP canister purge volume control valve

EVAP canister purge control solenoid valve
Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARO switch solenoid valve

Blocked or bent rubber tube to MAR/BARO switch
solenoid valve

O-ring of EVAP canister vent control valve is missing
or damaged.

Water separator

EVAP canister is salurated with waler.

P1440 & EVAP control system has a leak.
0213 ® EVAP control system does not operate properly.

CAUTION:

e Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the MIL
may come on.

e If the fuei filler cap is not tightened properly, the MIL may come on.

¢ Use only a genuine rubber tube as a replacement.

EC-364



TROUBLE DIAGNOSIS FOR DTC P1440

B EVAP SML LEAK P1440 0 [

1)PERFCRM TEST AT A
LOCATICN OF 5-30C
(41-86F)

2)STOP ENGINE AND TURN
IGN 5W ON.

3)CLAMP EVAP BOSE
TIGHTLY. SEE SERVICE
MANUAL FOR LCCATION.

4)TOUCH START.

| EXIT || START |

SEF294U

EVAP control system pressure sensor

ﬁ\ Rearieft tirg \ic'
o \BUE
EVAF canister \ SEF051V

B EVAP SML LEAK P1440 D

*ook ko ok (DK Rk Rk kK

[T 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 DTC 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.

i “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.

Start engine.

Drive vehicle according to “Driving pattern”, EG-45.

Stop vehicle.

Select “MODE 1" with GST.

If SRT of EVAP system is not set yet, go to the follow-

ing step. -

e |f SRT of EVAP system is set, the result will be OK.

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

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 |f 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 fcilowing step.

10) Select “MODE 1” with GST.

e |f SRT of EVAP system is set, the result will be OK.

LSRR R

e |I SRT of EVAP system is not set, go to step 5).
OR —

EC-365

Gl

T

ALMJ

A

DX
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont'd)

NOTE:
¢ 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.
wos 1) Start engine.
2) Drive vehicle according to “Driving pattern”, EC-45.
3) Stop vehicle.
4) Turn ignition switch “OFF” and wait at least 5 seconds.
5) Perform the step 1) to 4} again.
6) Turn ignition switch “ON” and perform “Diagnostic Test
Mode (Self-diagnostic results)” with ECM.

536 EC-366



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

@l

CHECK FUEL FILLER GCAP. It genuine filler cap is not
1. Turn ignition switch "OFF". used, replace with genuine [M]A
2. Check for genuine fuel! filler cap dasign. fuel filler cap.
3. Make sure there are no foreign objects
around the fuel filler cap so that the cap can
close properly. = M
SEF434Q| | 4. Check for air releasing sound while opening
the fuei filler cap.
E] Adapter | - t I the air releasing sound is heard, go 1o B.
apler for seqvice par If the air releasing sound is not heard, check
the following. L@
Was the cap tightened properly?
It Yes, check fuel filler cap vacuum relief
valve. Refer to "EVAPORATIVE EMISSION
SYSTEM" EC-23. 1 No, open fuel filler cap,
then clean cap and filler neck thread using air
blower. Retighten until ratching sound is

heard.
oK FE

A 4

EVAP

service
port E y
NG .
CHECK FOR EVAP LEAK. »| Repair or replace. @ﬂ_
Pressure pump SEF462U Te distinguish EVAP leak porion securely, pro- =

ceed with the following steps.
1. Install the EVAP service port adapter and the
pressure pump securely.

E 2. Turn ignition switch "ON". Select M'U

ElLeak detecior

“EVAP SYSTEM CLOSE” of
“WORK SUPPORT" mode with
CONSULT.

3. Touch "START” and apply vacuum AT
intg the EVAP line,

4. Using EVAP leak detector, distin-
guish the leak portion. For the leak
detector, refer to instruction manual FA
for more details.

Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-361.

# Do not exceed 4.12 kPa (0.042 A

kg/em?, 0.6 psi) of pressure in RA
EVAP system.
SEF200U e Never use comprassed air or high

pressure pump.
« Improper installation of service R

% }\ \ \ port may cglquse leaking.

Vacuum cul valve @ 2. Turn ignition switch “OFF”, or
3. Apply 12 volts DC to EVAP canister

bypass vaive vent control valve, The valve will

/ close. (Continue to apply 12 volts

Rear left tire 2 until the end of test.)
3

@ 4. Apply 12 volts DC to vacuum cut Rg
)(,

<

valve bypass valve. The valve will
open. (Continue to apply 12V until
the end of test.)

5. Pressurize the EVAP line using pres- .
sure pump with 1.3 t0 2.7 kPa (10 to
20 mmHg, 0.39 to 0.79 inHg}, then

SEFOBTV remave pump and service port
adapter.

6. Locate the leak using a leak detec- HA
tor. Refer to the instruction manual
for more details about the leak
detector. Refer to "Evaporative

N Emigsion Line Drawing”, EC-23. E|L

\

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

Never use compressed air or g

high pressure pump. H@X
Improper installation of adapter to
the service port may cause a leak.

Ly - OK
EVAP canister | L
vent control vailve ®
Battery SEF068Y

EC-367 c37



TROUBLE DIAGNOSIS FOR DTC P1440

SNA ST NT o
EVAP canister purge

volume control valve -

SEF3810Q

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

S
EVAP canister purge ———=

<
‘ control valve?’

S

o iy
%Inmke manifold collector

/ AL LA

e~ T SEF392Q)

EVAP (:ontrc:li system pressure, sensor

EVAP canislgf_// & @\\\Q\\C

/
!
\ ’F A é\o’acuum cut valve

\/ bypass valve
R AN \
- K\k Rear left tire

ey
& k) — hY IIV/
TN €
I.) \ {
5 Vacuum cut valve
vent control valve®  |¥ \\\
T TN
View with fresh air vent hose removed MEC251C

EVAP canister

EVAP canister
vent control valve ggrsg6y

Water\i

ey
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge volume control "| purge volume control
valve). vaive,
Refer to “"COMPONENT INSPECTION",
EC-370.
OK
D]
A4
CHECK COMPONENT NG | Repiace EVAP canister
{(EVAP canister purge control valve). " purge control valve.
Refer to "COMPONENT INSPECTION",
EC-371.
CK
h 4
CHECK COMPONENT AND CIRCUIT NG | Repair or replace EVAP
{EVAP 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 compenent, EC-288
or “COMPONENT INSPECTION" for
water separator, EC-385.
OK
v
CHECK IF EVAP CANISTER IS SATU- NG

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 canister with
the vent control valve attached.
If the weight is:
More than 1.8 kg (4.0 1b) — NG
Less than 1.8 kg (4.0 Ib) — OK

¥

OK

®

EC-368

Check the following.

1.

2.

Visually check the EVAP
canister for damage.
Check hose connection
between EVAP canister
and water separator for
clogging and poor con-
nection.

. 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 pl:rge cantrol valve

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’'d)

N SEF244Q
BAcTveTESTE O
PURG GONT S/V OFF
(PURG CONT VAC) VC OFF
—zzzzz===z MONITOR z=zzzz=z=-
CKPS*RPM {POS) 737rpm
PURG CONT S/V OFF
EVAP SYS PRES 3.34V
ABSOL PRES/SE 112V
[_oN_][onoFF | IE
SEFT795U
o
\ \
A
/\

MEC246C

~ T Pl [N
Fuel tube)\ MAP/BARO switch

f—«\ / “ %Jh”""
‘@ £

EVAP canister purge

%(4
El control solenoid valve

Resonator
ol '\

/\

_.~ SEF5320A

@®
}
CHECK COMPONENT (EVAP canister NG | Check the folicwing.
purge control solenoid valve). T1 ® EVAP canister purge
E 1. Disconnect vacuum hose to cortrol solenoid valve
EVAP canister purge control Refer to “COMPO-
valve. NENTS INSPECTION”,
2. Start engine. EC-372.
3. Perform “PURG CONT S/ in ® Vacuum hoses for clog-
“ACTIVE TEST” mode. ging or disconnection.
4, Select “ON” on CONSULT Refer tc “VYacuum Hose
screen to turn on “PURG Drawing”, EC-16.
CONT S/v”.
5. Check vacuum hose for
vacuum when revving engine
up i 2,000 rpm.
Vacuum should exist.
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
leasi 80 seconds,
5. Check vacuum hose for
vacuum when revving engine
up to 2,000 rpm.
Vacuum should exist.
OK
‘r
CHECK COMPONENT NG Replace absclute pressure
(Absoclute pressure senscr). *| sensor.
Refer to “COMPONENT INSPECTION”,
EC-372.
OK
n Y
CHECK COMPONENT _ NG_ Replace MAP/BARO
(MAP/BARQ switch solenoid valve). "1 switch solenoid valve,
Retfer 1o “COMPONENT INSPECTION",
EC-373.
OK
!
CHECK COMPONENT NG‘ Replace tank fuel tempera-
(Tank fuel temperature sensor). "1 ture sensor.
Refer to “COMPONENT INSPECTION”,
EG-373.
JOK
NG

CHECK COMPONENT.

Check EVAP purge line (pipe, rubber tube,

fuel tank and EVAP canister} for cracks or
improper connection.

Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-23.

. Under the rear seat
Tank iuvel temperature
SENSOr harness \\
connector )

Tank fuel temperature sensor (L
is built into fuel tank.

T AT

e}

/ SEF246PC

JOK

Clean EVAP purge line (pipe and rubber
tube) using air blower,

v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

v

INSPECTION END

EC-369

Repair or reconnect the
hose.

T

AT

A

IR

=L

DY

539



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
NIRRT (Small Leak) (Positive Pressure) (Cont’d)

EVAP canister purge
COMPONENT INSPECTION

volume control valve
EVAP canister purge volume control valve

1. Disconnect EVAP canister purge volume control valve
harness connector.
2. Check resistance between the following terminals.
terminal @ and terminals @, @
terminal & and terminals @, ®
Resistance:
SEFIBIQ Approximately 30Q [At 25°C (77°F)]
3. Reconnect EVAP canister purge volume control valve
harness connector.

T ‘e 4. Remove EVAP canister purge volume control valve
‘ . iﬁ_j] @Eﬂ 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”.
6. 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

/_\ DISCONNECT valve
%EEB 15. Eé} ) OR

L @ 1. Disconnect EVAP canister purge volume control valve

harness connector.
2. Check resistance between the following terminals.

terminal @ and terminais 1), @
Q] terminal & and terminals @ , ®
e o Resistance:

Approximately 30Q [At 25°C (77°F)]
SEF353Q) 3. Reconnect EVAP canister purge volume control valve
harness connector.

4. Remove EVAP canister purge volume control valve
B actveTest B L] from intake manifold collector and disconnect hoses
PURG VOL CONT/V  20Step from the valve. .
{Plug the purge hoses. The EVAP canister purge vol-
:c::;S:;;;(I\PAgSN)ITOR :::;:::: ume control valve harness connector should remain
. rpm
FR 02 MNTR-B2 LEAN connected.) . S
FR 02 MNTR-B1 LEAN 5. Turn ignition switch “ON” and “OFF"” and ensure the
E puEnA-B2 1o EVAP canister purge volume control valve shait
THRTL POS SEN 0.52v smoothly moves forward and backward according to the
igniti itch position.
WN d |gnlt|0n switc p )
|Qu|[ i ” D JIQ SIEF439G if NG, replace the EVAP canister purge volume control
valve.

SEF783P

EC-370



TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System

EVAP canister purge (Small Leak) (Positive Pressure) (Cont’d)

control 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 make sure air flows freely out of port MA

B
SEF285PA ' B
comeer 0-ring §73 EVAP canister vent control valve
m~weestm [0 | Check air passage continuity. LG
VENT GonTroLY OFF Perform “VENT CONTROLA” in “ACTIVE TEST” mode.
=======: MONITOR =======:
gg%sém\ﬂrgg?) R Condition Air passage continuity
e Pt ok VENT CONTROL/V between (& and -
| ON No EE
[_ON__][ON/OFF OFF Yes
SEFD83V OR G

= E T
Oz z@ Condition Air passage continuity
between & and
f 12V direct current supply between ter- No &
/%\ minals 1 and &
O—ringg
— No supply Yes N
il
5.1 - 6.3 N.m If NG, clean valve using air blower or replace as necessary.
g‘;-iz '5”5-:4_"9&:;" If the portion B is rusted, replace EVAP canister vent control valve. A
.1 = .0 In- - . .
veceaee] Make sure new O-ring is installed properly.
Water separator B

Check visually for insect nests in the water separator air inlet.
Check visually for cracks or flaws in the appearance.

Check visually for cracks or flaws in the hose. St
Check that (® and © are not clogged by blowing air into

with &, and then © plugged.

o
SN
PO

5. In case of NG in items 2 - 4, replace the parts. RS
« @ Bottom hole (To atmosphere) ¢ Do not disassemble water separator.
: Emergency tube {Frem EVAP canister) @T
©: inlet port (To member) SEF829T]
A
=
=
DA

EC-371
541
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TROUBLE DIAGNOSIS FOR DTC P1440

Absolute pressure 61 25

ECM

D O

SEFO7T1V

BATTERY

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

Absolute pressure sensor

1.

Turn ignition switch “ON” and check output voltage between
ECM terminals ¢} and &5 .
The voltage should be more than 2.6V.

2. Start engine and wait at least 5 seconds. Check voltage
between ECM terminals ¢ and €.

" The voltage should be less than the voliage measured at
step 2.
If NG, go to step 4; if OK, inspection end.

3. Turn ignition switch “OFF”.

4. Remove absolute pressure sensor with its harness connector
connected.

5. Remove hose from absolute pressure sensor.

6. Turn ignition switch “ON” and check output voltage between
terminal @ and engine ground.

The voltage should be 3.2 to 4.8 V.

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 voltage should be 1.0 to 1.4 V lower than the value
measured in step 7.

CAUTION:

e Always calibrate the vacuum pump gauge when using it.

¢ Do not apply below 93.3 kPa (-700 mmHg, —27.56 inHg) or
over 101.3 kPa {760 mmHg, 29.92 inHg) of pressure.

8. If NG, replace absolute pressure sensor.

EVAP canister purge control solenoid valve
Check air passage continuity.

SEF313Q

Air passage Afr passage
Condition continuity continuity
between (& and & between (& and &
12V diract cur.rent supply Yes No
between terminals
No supply No Yes

If NG, replace solenoid valve.

EC-372



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)
MAP/BARO switch solenoid valve
1. Remove MAP/BARO switch solenoid valve.
@ 2. Check air passage continuity. o
Air passage Air passage
Condition continuity continuity
betwesn (&) and between & and © (A
12V direct current supply
SEFS63U batween terminals I Yes No EN
and @
No supply No Yes
LG

3. Check the time required for the solenoid valve to switch. It
should be less than 1 secend.
4, If NG, replace solenoid valve.

Tank fuel temperature sensor
Tank fuel temperature

sensor connector _Check resistance by heating with hot water or heat gun as shown
DISCOMNECT m the flgUTe.

o
Temperature °C (°F) Resistance k2

20 (68) 23-27
50 (122) 0.79 - .90
If NG, replace tank fuel temperature sensor.

Hot water.
g

SEF314U

A

L

EC-373 51



TROUBLE DIAGNOSIS FOR DTC P1444

SYSTEM DESCRIPTION

Crankshaft position sensor (POS)

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve

Engine speed

Mass air flow sensor

Y

Amount of intake air

Y

Engine coolant temperature sen-
sor

Engine coolant temperature

A4

Ignition switch

Throttle position sensor

Start signal ECM
™ (ECCS EVAP canister
control »| pUrge valume
module} control valve
Throttle position

Y

Front heated oxygen sensors

Density of oxygen in exhaust gas

Y

Tank fuel temperature sensor

{Mixture ratio feedback signal}

Fuel temperature in fuel tank

Y

Vehicle speed sensor

Vehicle speed

Y

This system automatically controls flow rate of fuel vapor from EVAP canister. The EVAP canister purge vol-
ume control valve changes the opening of the vapor by-pass passage to control the flow rate. This valve is
actuated by a step motor buiilt into the valve, which moves the valve in the axial direction in steps correspond-
ing to the ECM output pulses, the opening of the valve is varied to allow for optimum engine conirol. The opti-
mum value stored in the ECM is determined by taking into consideration various engine conditions. When the
engine cperates, the flow rate is proportionally regulated as the air flow increases.

COMPONENT DESCRIPTION

The EVAP canister purge volume control valve is operated by a
step motor for control of flow rate of fuel vapor from EVAP canis-
ter. This motor has four winding phases and is actuated by the
output pulse signal of ECM which turns ON and OFF two windings
each in sequence. Each time the valve opens or closes to change
the flow rate, an ON pulse is issued. When no change in the flow
rate is needed, the valve remains at a certain opening, hence no
pulse signal output is issued.

SEF249P

EC-374



TROUBLE DIAGNOSIS FOR DTC P1444

Specification data are reference values.

Evaporative Emission (EVAP) Canister Purge
_ Volume Control Vaive (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM

CONDITION

SPECIFICATION

PURG VOL C/v e Engine: Running

Vehicle stopped

0 step

Vehicle running

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,
26 Y EVAP canister purge vol- | |[ENgine is running. | 0 - 0.4V
07 G ume control valve Idle spead )
10 | G/B EVAP canister purge vol- | [ENgine is running | BATTERY VOLTAGE
18 UR ume control valve Idle speed {1t - 14V}
|Engine is running.|
IIgnition switch “OFF”I
0-1V
L For a few seconds after turning igniticn switch
4 W/B ECCS relay (Self-shutoff) “OFF”
[ignition switch "OFF”|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14v)
switch “OFF”
67 R - e BATTERY VOLTAGE
79 R Pawer supply for ECM [lgnltlon switch “ON (11 - 14v)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check ltems

Malfunction is detected when ....

Code No. {Possible Cause)
P1444 ® The canister purge flow is detected curing the EVAFP control system pressure sensor
1008 specified driving conditions, even when EVAP EVAP canister purge volums control valve (The

canister purge volume control valve is complstely
closed.

valve is stuck open.)

EVAP canister purge contral valve
Hoses

(Hoses are connected incorrectly.)
EVAP canister vent control valve

EC-375
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TROUBLE DIAGNOSIS FOR DTC P1444

M PURG CNVESN P14938 []

THIS SUPPORT FUNCTION
ISFOR

DTC P1483.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT || smmr

SEF610U

B PURG CNVRS/V P1493 1 D

exxexr OK wxxrxx

B SELF-DIAG RESULTSH

* %% x NO FAILURE % * % %

END ” PRINT

SEF611U

B PURG VOL CNA P1444 8 ]

THIS SUPPORT FUNCTION
IS FOR

DTC P1447.

SEE THE SERVICE MANUAL
ABCUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT ||7 START

SEF612U

B PURG VOL CN/V P1444 1 []

rxrxx OK sxexx

M SELE-DIAG RESULTSH

* % ko NO FAILURE * % % %

END || PRINT

SEF613U

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e |f “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.

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

TESTING CONDITION:

Always perform test at a temperature of 5°C {(41°F) or more.
@ 1) Start engine and warm it up to normal operating tem-
N perature.

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

3) Turn ignition switch *ON”.

4) Seiact "PURG CN/V & S/V P1493" of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

5) Touch “START”.

6) Start engine and let it idle for at least 50 seconds.

7) 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 for at least 30 seconds.)
Selector lever: Suitable position
Vehicle speed: 30 - 100 km/h (19 - 62 MPH)
CKPS-RPM (POS): 1,000 - 3,000 rpm
B/FUEL SCHDL: 1.0- 4.5 ms

8) Stop vehicle with engine running.

9) Select "PURG VOL C/V P1444” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

10) Touch “START”,

If “COMPLETED"” is displayed, go to step 12).

11) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED”. {It will take for at least 10 seconds.)
Selector lever: Suitable position
Vehicle speed: 30 - 100 km/h (19 - 62 MPH)
CKPS-RPM (POS): 1,000 - 3,000 rpm
B/FUEL SCHDL: 1.0 - 4.5 ms

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

12) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS™. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-378.

EC-376



TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge

NONE ST s Volume Control Valve (gF?nt d)

A — 50" & 1) Lift up vehicle.

CALCLOAD ....oveevovcree 28.2% = 2) Start engine and warm it up to normal operating tem-

MAF A perature. al
THROTTLE POS e 0.0% 3) Select “MODE 17 with GST.

N TAKE AR s ZEC 4) Check coolant temperature.

gggl-ﬂgﬁ 121 TR uwuggg/) Coolant temperature: 40 - 100°C (104 - 212°F) MA
LONG ET#1 T 6o Be sure that water temperature does not exceed 100°C.
85%%18;1---.---»-----~---------0-2003},5 if it becomes higher than 100°C, cool down the engine

Q28 B1 82 TRV | sersien and perform the procedure again from the beginning. gy

5} Turn ignition switch “OFF” and wait at least 5 seconds.
6) Turn ignition switch “ON” and wait at least 15 seconds.
7} Restart engine and let it idle for at least 50 seconds. ic
8) Mainiain the following conditions for at least 10 sec-
onds.
Gear position: Suitable gear position
Vehicle speed: 30 - 100 km/h (19 - 62 MPH)
Engine speed: 1,000 - 3,000 rpm
Coolant temperature: 40 - 100°C (104 - 212°F) =
9) Select “MODE 7" with GST,
NOTE:
e Hold the accelerator pedal as steady as possible during CL
driving in steps 8.

comeer e If the driving conditions are not satisfied in steps 8, restart
& C- ) the procedure. _ T
HS. e @ ¢ e |t is better that the fuel level is low,
Toh ' OR
° T
[_Ecw [o]comEcToR] 1) Lift up vehicle. AT
l 2) Start engine and warm it up to normal cperating tem-
perature, B4
D O 3} Check voltage between ECM terminal @ and engine °“
ground.
Voltage: 0.8 - 1.5V B
= sersara Perform the following procedure before the voltage
drops below 0.8V. If the voltage drops below 0.8V, cool

down the engine and perform the entire procedure all BR
over again.

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

5) Turnignition switch “ON” and wait at least 15 seconds. g

6) Restart engine and let it idle for at least 50 seconds.

7) Maintain the following conditions for at least 10 sec-
onds. B!
Gear position: Suitable gear position
Vehicle speed: 30 - 100 km/h (19 - 62 MPH)

Engine speed: 1,000 - 3,000 rpm =10
Check voltage between ECM terminal &3 and engine
ground: 0.8 - 1.5V

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

9) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM. EL
NOTE:
e Hold the accelerator pedal as steady as possible during
driving in steps 7. DX

e If the driving conditions are not satisfied in steps 7, restart
the procedure.
& |t is better that the fuel level is low.

EC-377
547



TROUBLE DIAGNOSIS FOR DTC P1444

NI AN
EVAP canister purge

volume control valve -

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:

CHECK COMPONENT

(EVAP canister purge volume control
valve).

Refer to “COMPONENT INSPECTION”
on next page.

NG

Y

NS

*EVAP control system

pressure sensor \
harness connector

AT F N \\

Rear left tire

J/ /
SEFTIIT

O]

Water

EVAP canister

L

& EVAP canister
¢ vent control vaive gprsggy

OK

E :

Replace EVAP canister
purge voiume control
valve.

CHECK COMPONENT

{EVAP control system pressure sensor).

1. Check disconnection of hose connected
to the senscr.

2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to siep 3.

3. Check EVAP control system pressure
sensor.

Refer to “COMPONENT INSPECTION",

NG

h 4

EC-380.
l OK

Replace EVAP contrcl sys-
tem pressure sensor and
repair or replace harness
and connector.

CHECK COMPONENT
(EVAP canister vent cantrol valve).
Refer to "COMPONENT INSPECTION”,

NG

EC-380.
L OK

Y

Replace EVAP canister
vent control valve,

g:}l\lEé}K RUBBER TUBE FOR CLOG-
Check obstructed water separator,
improper connection of hose and rubber
tube to EVAP canister vent control valve
and clean the rubber tube using air
biower.

For water separator, refer to “COMPO-
NENT INSPECTION", EC-385.

NG

OK

v

Clean, repair or replace
rubber tube and/or water
separator.

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.
If the weight is:

More than 1.8 kg (4.0 Ib} — NG
Less than 1.8 kg (4.0 Ib) — OK

NG

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EG-104.

'

INSPECTION END

EC-378

Y

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.

i NG, repair hose or

replace EVAP canister or

water separator.




TROUBLE DIAGNOSIS FOR DTC P1444

SNA VAV NT
EVAF canister purge
volume control valve -

SEF381Q

4EE

[Q]

E BISCONNECT
\=. 4 E>
6|54

i
&)

SEF353Q
W ActiveTesT B [

PURG VOL CONT/NV 20Step
===z===== MONITOR ========
CKPS*RPM(POS} Drpm

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

[Qu[_UP_J[ DWN J[ad

SEF439Q

SEFTE3P

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (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 terminats,
terminal @ and terminals @), @
terminal & and terminals &, ®
Resistance:

Approximately 302 [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/” in “ACTIVE TEST”
mode with CONSULT and ensure the EVAP canister
purge volume control valve shaft smoothly moves for-
ward and backward accerding 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 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 discennect 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 shaift
smoothly moves forward and backward according to the
ignition switch position.

I NG, replace the EVAP canister purge volume control
valve.

EC-379
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TROUBLE DIAGNOSIS FOR DTC P1444

A€

62 25

EVAP control system
pressure sensor

<]

®
0

SEF082V|

macnivetesTl [
VENT conTrROLY QFF
==o=mz= JAONITOR =======:
CKPS*RPM(POS) Orpm
FR O2 MNTR-B1 RICH

AJF ALPHA-B1 100%
THRTL POS SEN 0.52v

[on_Jfonvorri el

SEF083V

51 - 6.3 N-m
(0.52 - 0.64 kg-m,
451 - 55.6 in-lb)

BATTERY

MEC249C)

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

COMPONENT INSPECTION

EVAP control system pressure sensor
1. Remove EVAP control system pressure sensor with its har-

ness connector connected.

Remove hose from EVAP control system pressure sensor.

system pressure sensor as shown in figure.

2.
3. Use pump to apply vacuum and pressure to EVAP control
4

Check output voltage between ECM terminal & and @ (ECM

ground).

Pressure {Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 3.0-386
-9.3 kPa (-70 mmHg, -2.76 inHg) 04-06

CAUTION:

e Always calibrate the vacuum pump gauge when using it.
¢ Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or
over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

5. I NG, replace EVAP control system

EVAP canister vent control valve
Check air passage continuity.

pressure sensor.

E Perform “VENT CONTROL/V” in “ACTIVE TEST” mode with

CONSULT.
Condition Air passage continuity
VENT CONTROW/Y between @& and
ON No
QFF Yes
OR
Condition Air passage continsity

between @ and

12V direct current supply between ter-
minals A and @&

No

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-380



TROUBLE DIAGNOSIS FOR DTC P1446

Atmospheric prossure O emra | Evaporative Emission (EVAP) Canister Vent
side Control Valve (Close)

COMPONENT DESCRIPTION

The EVAP canister vent controt valve is located on the EVAP can- ¢
ister and is used to seal the canister vent.
This solenoid (the EVAP canister vent control valve) responds to
signals from the ECM. MA
When the ECM sends an ON signal, the coil in the solenoid valve
Plunger Spring 15 energrzed. .

serazan| A plunger wilt then move to seal the canister vent. The ability to seal |Sjl
the vent is necessary for the on board diagnosis of other evapora-

Canister side

EVAP control system pressure sensor tive emission control system components.
Y T A \ y p
! ' This sclenoid valve is used only for diagnosis, and usually remains G
EVAP canister L A Opened
‘ i h ' . .
\ I . £ Vacuum cut ?,ah,e When th_e vent is closed, under nqrmal purge conditions, the
g ' bypass valVe evaporative emission control system is depressurized and allows
s b Reas left t.,e “EVAP Control System (Small Leak)” diagnosis.

R ot cL,

View with fresh air vent hose removed MEC251C

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

EVA:ﬁst—erK ! {u/u/n}cut Vacg \ FE

Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION AT
VENT CONTHN ® [gnition switch: ON OFF
ECM TERMINALS AND REFERENCE VALUE A
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER- [RA
WIRE DATA
M[:]I\é)AL COLOR ITEM CONDITION (DC Voltage)
108 PU EVAP canister vent con- o Tich "ON"| BATTERY VOLTAGE B8R
trol valve | gmion switc ! (11 - 14V)
SI
ON BOARD DIAGNOSIS LOGIC
Diagnostic ‘ RS
_ Check ltems
Troubl\I!% Code Malfunction is detected when ... (Possible Cause}
P1446 ® EVAP canister vent contral valve remains closed & EVAP canister vent control valve BT
0215 under specified driving conditions. ® EVAP control system pressure sensar and the circuit
¢ Blocked rubber tube to EVAP canister vent control
valve
o Water separator A
& EVAP canister is saturated with water.
L
DX

EC-381 51
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Yz MONITOR  # NOFAIL []
CKPS*RPM(POS) 650rpm
MAS AIR/FL SE 1.31V
COOLAN TEMP/S 84°C
VHCL SPEED SE Bkm/h
THRTL POS SEN 0.50V
B/FUEL SCHDL 1.0msec

| RECORD |

SEF084V

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (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",
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine.

4

Drive vehicle at a speed of approximately 80 km/h {50
MPH) for a maximum of 15 minutes.

e et et

NOTE:
If a malfunction exists, NG result may reveal soon.

OR
@ 1) Start engine.
2) Drive vehicle at a speed of approximately 80 km/h (50
MPH} for 15 minutes.
3) Select “MODE 7" with GST.
OR

1) Start engine.
2) Drive vehicle at a speed of approximately 80 km/h (50
MPH) for 15 minutes.
3) Turn ignition switch “OFF” and wait at least 5 seconds.
4) Turn ignition switch “ON” and perform “DIAGNOSTIC
TEST MODE (Self-diagnostic results)” with ECM.

EC-382
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EVAP controi system pressure\sensor
EVAP car}ﬁtgr_% { L
N Vacuum cut valve
/\ ﬂ!{/ bypass valve
N 7 A
o \ "-&\\ Rear left tire
o\

EVAP canister v Vacuum cut valve
vent control valve

oo uier 7

View with fresh air vent hose removed

ol N

MEC251C

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

~ N
/ EVAP canister
Water & EVAP canister
¢ vent control valve sgrsggy
EVAP control system pressure sensor
\
EVAP camstcr ' ]
] NNV
“Vaguum cut valve
\ e
\/ </ | " bypass valve
Y 4 I FANS
s Rear left tire

ﬁ//\ /

v Vacuum cut va\lve
vent control valve

A
SRS
View with fresh air vent hose removed MECI51G

I @l
NG .
CHECK RUBBER TUBE FOR CLOG- »| Clean, repair or replace .
GING. rubber tube and/or water MIA
Check obstructed water separator and separator.
rubber tube to EVAP canister vent control
valve and clean the rubber tube using air ,
blower. [EV]
For water separator, refer to “COMPO-
NENT INSPECTION", EC-385.
OK LG
A 4 NG
CHECK COMPONENT »| Replace EVAP canister
(EVAP canister vent control valve and vent control valve and
Q-ring). O-ring.
Refer to “COMPONENT INSPECTION”
on next page. -
= K=
8] v NG
CHECK IF EVAP CANISTER IS SATU- p| Check the following. GiL
RATED WITH WATER. 1. Visually check the EVAP
1. Remove EVAP canister with the EVAP canister for damage.
canister vent control valve attached. 2. Check hose connection
2. Check if water will drain from the EVAP between EVAP canister M
canister. and water separator for
If it will, weigh the EVAP canister with clogging and poor con-
the vent control valve attached. nection.
If the weight is: 3. Check water separator, AT
More than 1.8 kg (4.0 Ib) — NG Refer to “COMPONENT
Less than 1.8 kg (4.0 ib) — OK INSPECTION", EC-385.
If NG, repair hose or
OK replace EVAP canister or B4
water separalor.
v NG BTN
CHECK COMPONENT AND CIRCUIT »| Repair or replace harness
(EVAP control system pressure sensor). and/or connectors of
1. Check for disconnection of hose con- replace EVAP control sys-
nected to the sensor. tem pressure sensor. ElE
2. Check sensor harness connector for
watar.
Water should not exist.
If OK, go to step 3. 8T
3. Check EVAP control system pressure
Sensor.
Refer to “DIAGNOSTIC PROCEDURE?,
EC-296. RS
J,OK
Disconnect and reconnect harness con- ETH
nectors in the circuit. Then retest.
Trouble is not fixed.
! A
Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest. EL
INSPECTION END DX

EC-383
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TROUBLE DIAGNOSIS FOR DTC P1446

CONNECT

BRAcrveTesTR [

Q-ring (»:9
g

VENT coNTROLY QOFF

====z=z=z==: MONITOR =======:
CKPSsRPM(PQOS) Orpr
FR 02 MNTR-B1 RICH
AF ALPHA-B1 100%
THRTL POS SEN 052V

IRTWIGNGEE| OFF |

SEFD83V

BATTERY

P \_’
S 51-63 N-m
W (0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)

MEC249C

MAEDE
.@

EVAP control

pressure sensor

system 62 5

D S

SEF082V

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)
COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continuity.
Perform “VENT CONTROL/A” in “ACTIVE TEST” mode.

Condition Air passage continuity
VENT CONTROL/V between (& and
ON No
OFF Yes
OCR
B

12V direct current supply between ter- No
minals O 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 vaive.

Make sure new O-ring is installed properly.

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor with its har-
ness connector connected.

2. Remove hose from EVAP control system pressure sensor.

3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.

4. Check output voltage between ECM terminal 62 and @ (ECM
groundy).

Pressure {Relative to atmospheric pressurg) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 3.0-36
-9.3 kPa {(-70 mmHg, -2.76 inHg) 0.4 -0.6
CAUTION:

o Always calibrate the vacuum pump gauge when using it.
¢ Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or
over 20 kPa {150 mmHg, 5.91 inHg) of pressure.

5. f NG, replace EVAP control system pressure sensor.

EC-384



TROUBLE DIAGNOSIS FOR DTC P1446

Evaporative Emission (EVAP) Canister Vent

Control Valve (Close) (Cont’d)

Blind plug
/ Water separator
9) 1. Check visually for insect nests in the water separator air inlet.
s 2. Check visually for cracks or flaws in the appearance.
=P (_ 3. Check visually for cracks or flaws in the hose. @l
‘\/—¢ 4. Check that ® and © are not clogged by blowing air into ®

with &, and then © plugged.

* @ Bottnm hole (To almosphere) 5. In case of NG in items 2 - 4, replace the parts. WA
(B Emergency tube (From EVAP canister) e Do not disassemble water separator.
©: Inlet port (To member) SEF820T EIM]

LG

FE

EC-385
555



TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring

NOTE:
If both DTC P0510 and P1447 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P0510 first. (See
EC-309.)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP canister One-way

EVAP control system pressure sensor. purge control  valve m
EVAP solenoid valve

Vacuum cut valve bypass valhn
service
port
I ‘®\ I I EVAP canister
urge control valve
Vacuum EVAP purg

cut valve |canister

Fuel tank

EVAP canister EVAP canisler

vent control \$ purge volume
valve control valve SEFG03U
SYSTEM DESCRIPTION

In this evaporative emission (EVAP) control system, purge volume
is related to air intake volume and occurs during non-closed throttle
conditions. In normal purge conditions (non-closed throitle), the
EVAP canister purge volume control valve and EVAP canister
purge control valve are open to admit purge flow. Purge flow
exposes the EVAP control system pressure sensor to intake mani-
fold vacuum.

ON BOARD DIAGNOSIS LOGIC

In normal conditions {non-closed throttle), if the sensor output does
not show the appropriate pressure drop in the EVAP purge line,
lack of purge flow is indicated, and a fault is determined.

Diagnuostic
A Check Items
Troul:tv\tli Code Malfunction is detected when ... (Possible Cause)
P1447 & EVAP control system does not operate propersly. o EVAP canister purge volume control valve stuck
0111 e EVAP control system has a leak in line between closed

intake manifold and EVAP conirol system pressure ® EVAF canister purge control valve stuck closed

sensor. EVAP control system pressure sensor and the circuit

e Loose or disconnected or improper connection of rub-
ber tube

e Blocked rubber tube

EVAP canister purge control solenoid valve

Blocked or bent rubber tube to MAP/BARQ switch

solenoid valve

Cracked EVAP canister

EVAP canister purge volume control valve

Closed throttle position switch

Improper connection of one-way valve

Blocked purge port

EVAF canister vent control vaive

EC-386
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TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)
WPURG cnvesy Pléssl ] DIAGNOSTIC TROUBLE CODE CONFIRMATION
;FSH'I:SO SHUPPORT FUNCTION PROCEDURE
DTC P1483. CAUTION:
SEE THE SERVICE MANUAL Always drive vehicle at a safe speed. Gl
CONDITION FOR THIS NOTE:
DIAGNOSIS. If “DIAGNOSTIC TROUBLE CODE CONFIRMATION ./,
PROCEDURE” has been previously conducted, always turn =
ExiT ]L START | ignitien switch “OFF”’ and wait at least 5 seconds before con-
L E=610U ducting the next test. B
TESTING CONDITION: '
¢ This test may be conducted with the drive wheels lifted in
W PURG CNVaSHY P14g3ll ] the shop or by driving the vehicle. If a road test is LG
exxxx OK sxxxx expected to be easier, it is unnecessary to lift the vehicle.
o Always perform test at a temperature of 5°C (41°F) or
more.
WSELF-DIAG RESULTSH 1) Start engine and warm it up to normal operating tem-
perature. .
sk 4ok NO FAILURE 4 % % 2) Turn ignition switch “OFF” and wait at least 5 seconds. FE
3) Start engine and let it idie for at least 50 seconds.
B || AT 4) Select “PURG CN/V & S/V P1493” of “EVAPORATIVE
SEF611U g\c()?\ITSEUhI{T in “DTC WORK SUPPORT” mode with Cl-
5} Touch “START”. y
W PURG FLOW P14470 [] 6) When the following conditions are met, “TESTING” will MU
CUT OF CONDITION be displayed on the CONSULT screen. Mainiain the
conditions continuously until “TESTING” changes to A
=Z=;;;=§;;n ('\ggg)'TOR =1=1=;;=::== “COMPLETED”. {It will take at least 30 seconds.) ?
’ et CKPS-RPM (POS}): 1,000 - 3,000 rpm
L e o Vehicle speed: 30 - 100 km/h (19 - 62 MPH) -
B/FUEL SCHDL: 1 - 4.5 ms
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry BA
from step 2). h
SEF08SY 7} Make sure that “OK" is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG- BR
B PURG FLOW P12478 ] NOSTIC PROCEDURE”, EC-389.
8) Select "PURG VOL C/V P1444” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with &F
=zz======= MONITOR =zzzz=zz==- CONSULT.
TR % Jouch START:
: If “COMPLETED” is displayed, go to 11). &)
BFUEL SCHDL 35ms 10) When the following conditions are met, “TESTING” will S
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to [T
“COMPLETED”. (It will take at least 20 seconds.)
SEFOBBV CKPS-RPM {POS): 1,000 - 3,000 rpm
Vehicle ssp(t?ed: 30 - 100 km/h (19 - 62 MPH) A
B/FUEL SCHDL: 1 - 4.5 ms
WPURG FLOW P17 [ ] Selector lever: Suitable position
If “TESTING"” is not displayed after 5 minutes, retry £
COMPLETED from step 2).
11) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS". If “NG” is displayed, refer to “DIAG- [DX
NOSTIC PROCEDURE” of “TROUBLE DIAGNOSIS
FOR DTC P1444”, EC-374.
12) Select "PURG FLOW P1447” of "EVAPORATIVE
SELF-DIAG RESULTS ] SYSTEM” in “DTC CONFIRMATION” mode with CON-
SEFG18U SULT.
EC-387
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

13) Touch “START".
14) When the following conditicns are met, “TESTING” will

be displayed on the CONSULT screen. Maintain the

conditions continuously until “TESTING” changes to

“COMPLETED?". (it will take at least 35 seconds.)

CKPS-RPM (POS): 1,000 - 3,000 rpm

Vehicle speed: 30 - 100 km/h (19 - 62 MPH)

Selector lever: Suitable position

Engine coolant temperature: 70 - 100°C (158 -
212°F)

It “TESTING” is not displayed after 5 minutes, retry
from step 2).
15) Make sure that “OK” is displayed after touching “SELF-

DIAG RESULTS™. if “NG” is dispiayed, refer to “DIAG-
NOSTIC PROCEDURE” on next page.

WIS OVERALL FUNCTION CHECK

= CONKNECT
[ Ecm  lofconnecTor]f ﬁ
62 43 -

&
i

@ 3

OR

Use this procedure fo check the overall monitoring function of the
EVAP control system purge flow. During this check, a 1st trip DTC
might not be confirmed.

Lift up drive wheels.
Start engine and warm it up to normal operating tem-
perature.

3} Turn ignition switch “OFF”, wait at least 5 seconds.
4} Start engine and wait at least 70 seconds.

SEFOB7Y 5} Set voltmeter probes to ECM terminals 6 (EVAP con-
trol system pressure sensor signal) and @ (ECM
ground).

8) Check EVAP control system pressure sensor value at
idle speed.
7) Establish and maintain the following conditions for at
least 1 minute.
Air conditioner switch: ON
Steering wheel: Fully turned
Headlamp switch: ON
Rear window defogger switch: ON
Engine speed: Approx. 3,000 rpm
Gear position:
Any position other than “P”, “N” or “R”
Verify that EVAP control system pressure sensor value
stays 0.1V less than the value at idie speed for at least
1 second.
EC-388
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&

Vacuum gauge

3-way connector
EVAP canister
purge control

Vacuum hesc
(originally connected
to the EVAP canister

Evaporative Emission (EVAP) Control §¥stem
Purge Flow Monitoring (Cont’d)

DIAGNOSTIC PROGEDURE

INSPECTION START

purge control valve) SEFB22U
WMAcTvETESTEH []
PURG CONT S/V ON
{(PURG CONT VAC) VC ON
—zz======= MONITOR zzzz=zzz:=:
CMPS*RPM(POS) 2000rpm
CLSD THL/P W OFF
PURG CONT SV ON
eIl [ON/OFF][_OFF |
SEF620U
B One-way

EVAP canister purge valve
control solenoid valve

o
@

ZE\:‘.»C!\P canisteri

s

¥®

©

purge control

valve EVAP canister

purge volume
cantrol valve

SEF621U

/NN
e

Intake manifold

SEF368U

)5 S\ N WA U R,
EVAP canister purge

volume control valve

SEF381G

6]
Y
CHECK EVAP CANISTER. NG_ Replace EVAP canister.
Check EVAP canister for cracks. N2
OK
, E EM
CHECK PURGE FLOW. NG= CHECK EVAP PURGE
1. Discennect vacuumn hose from LINE. _
EVAP canister purge correl Check EVAP purge line for LG
valve and install vacuum gauge. improper connection, dis-
2. Start engine and let it idle. connection and tlocked
3. Perform “PURG VOL CONT/V” purge port.
in “ACTIVE TEST” mode. 1. Turn ignition switch
4. Rev engine up to 2,000 rpm. “OFF™.
5. Select “ON™ and “OFF" on 2. Disconnect purge hoses
CONSULT screen to turn cn connected to EVAP can- EE
“PURG CONT/V S/V™. ister purge control valve =
ON: Vacuum should exist. {®) and EVAP canister
OFF: Vacuum should not purge volume control ‘
exist. valve (@). GL
OR 3. Blow air into each hose
1. Start engine and warm it up to and make sure air flows
normal operating temperature. freely, (al
2. Step engine. 4. Gheck EVAP purge port
3. Disconnect vacuum hose from .
EVAP canister purge control 5. Check for improper con-
valve and install vacuum gauge. nection of ohe-way AT
4. Start engine and let it idle for at vaive.
least BO seconds. If NG, reconnect one-way
5. Check vacuum hose for vacuum valve properly or repair or BA
when revving engine up to clean hoses and/or purge
2,000 rpm. part.
While operating solenoid
valve, vacuum should exist. OK EA
6. Release the accelerator pedal h 4
and let idle. CHECK ONE-WAY VALVE.
Vacuum should not exist. 1. Check for improper con- o
nection. BR
OK 2. Check component.
Refer to EC-392.
OK ST
A 4
CHECK COMPONENTS
{EVAP canister purge vol- =S
ume control solenocid
valve).
Refer to “COMPONENT BT
INSPECTION”, EC-392.
' A
CHECK COMPONENT NG' Replace EVAP canister
(EVAP canister purge volume control purge volume control
valve). valve. EN
Refer to “COMPONENT INSPECTION®, =
EC-392.
YOK 15X
®
EC-389
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“EVAP canister purge
control sclenaid valve
NN, AASN

SEF435Q)

S

3

\-‘ ig\\ h
‘\I take nifold coliector

N R Y

EVAP canister purge —.——"

]
control valve =

SEF392Q)

A7
f//

2

AR

N

<EVAP control system
pressure Sensor s \
harness connector

Rear left tire \\

g

SEF731T]

EVAP canistgL//
\ r

e
EVAP canister
vent control valve? ;

Nl /f>/\

}Vacuum cul v

Rear lek tirs

YRTRN

alve

AN

View with fresh air vent hose removed

E\QAP conlrol“syslem pressure sensor

\\\ e
iGN \\\\/
4 bg/l/\lacuum cut valve

</ | hypass valve
’ I

MEG2510)

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

®

s |

CHECK COMPONENT NG_‘ Replace EVAP canister
(EVAP canister purge control salenoid " purge centrol solenoid
valve}. valve,
Refer to “COMPONENT INSPECTION”,
EC-392.
oK
A 4
CHECK COMPONENT NG Replace EVAP canister
(EVAP canister purge control vaive). | purge contral valve.
Refer to “COMPONENT INSPECTION”,
EC-392.
QK
CHECK COMPONENT AND CIRCUIT NG | Replace EVAP controf sys-
(EVAP control system pressure sensor). 7| tem pressure sensor and
1. Check disconnection of hose connected repair or replace harness
to the sensor. and connector.
2. Check sensar hamess connector for
water.
Water should not exist.
If OK, go to step 3.
3. Check EVAP control system pressure
Sensor.
Refer to “P0450 EVAP control system
pressure sensor”, EC-293.
OK
v
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister vent control valve and "1 vent control valve and
O-ring). O-ring.
Refer to “COMPONENT INSPECTION”,
EC-397.
OK
Y
NG

CHECK EVAP PURGE LINE.
Inspect EVAP purge line (pipe and rubber
tube). Check for evidence of leaks.

OK
r

Clean EVAP purge line {pipe and rubber
tube) using air blower.

Y

Perform “TRCUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT"”, EC-104.

h 4

INSPECTION END

EC-390

A4

Replace it.




TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

: DCONNECT COMPONENT INSPECTION
€ G
1S, '@) EVAP canister purge volume control valve
q-H; 1. Disconnect EVAP canister purge volume control valve gy

[¢/ harness connector.
2. Check resistance between the following terminals.

terminal @ and terminals @), @ A
"@ terminal & and terminals @ , &

Resistance:
mlilea Approximately 30Q [At 25°C (77°F)] EM

3. Reconnect EVAP canister purge volume control valve

harness connector.
= 4. Remove EVAP canister purge volume control valve LG
3\2 Gé} from intake manifold collector and disconnect hoses
el from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain

connected.)
Q] 5. Turn ignition switch “ON”. S
6. Perform “PURG VOL CONT/V” in “ACTIVE TEST"
mode with CONSULT and ensure the EVAP canister
purge volume control valve shaft smoothly moves for- GL

SEFS53Q ward and backward according to the valve opening.
if NG, replace the EVAP canister purge volume conirol
W AcTveTesT B [ valve, M
OR
PURG VOL CONT/V. 20Step @ 1. Disconnect EVAP canister purge volume control valve
—o===z=== MONITOR ======== harness connector. /}Mf
CKPS*RPM(POS} Orpm 2. Check resistance between the following terminals.
R Qe MNTR B2 tgm terminal @ and terminals @, @ ”
g; ﬁt[gm-% :880? terminal & and terminals & , ® o
- % Resisiance:
THRTL POS SEN 0.52V A
Approximately 30Q [At 25°C (77°F)] o
|QU” upr “ DWN ”le 3. Reconnect EVAP canister purge volume control valve RA
SEF439Q) harness connector.

4. Remove EVAP canister purge volume control valve __
from intake manifold collector and disconnect hoses BR
from the valve.

(Plug the purge hoses. The EVAP canister purge vol- g7
ume control valve harness connector should remain
connected.)

5. Turn ignition switch “ON” and “OFF” and ensure the RS
EVAP canister purge volume control valve shaft "
smoothly moves forward and backward according to the

ignition switch position. Bl
If NG, replace the EVAP canister purge volume control
SEF763P valve.
THSSNA VL VT (1A
EVAP canister purge
: volume conirol valve .
EL
DX
SEF381Q
EC-391
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EVAP canister purge
control valve

SEF285PA

SEF313Q)

Ared side

AEC140A

62 25

EVAP controf system
pressure sensor

D

SEF082V

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

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 ®.

EVAP canister purge control solenoid valve
Check air passage continuity.

Air passage
continuity
between @ and

Alr passage
continuity
between (® and ©

Condition

12V direct current supply

R Yes No
between terminals

No supply Nao Yes

If NG, replace solenoid valve.

One-way valve
Check one-way valve air passage continuity.

Condition Air passage continuity
Blow air from side B to A Yes
Blow air from side Ato B No

If NG, replace one-way valve.

EVAP control system 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

ground).

Pressure {Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg, 0 psi) 3.0-36
-9.3 kPa {-70 mmHg, -2.76 inHg) 04-06

CAUTION:

¢ Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or

over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

e Always calibrate the vacuum pump gauge when using it.

5. If NG, replace EVAP control system pressure sensor.

EC-392



TROUBLE DIAGNOSIS FOR DTC P1448

side

Control Valve (Open)

valve | COMPONENT DESCRIPTION

NOTE: @
If both DTC P0440 or P1440 and P1448 are displayed, perform
TROUBLE DIAGNOQOSIS FOR DTC P1448 first.

The EVAP canister vent control valve is located on the EVAP can- A
ister and is used 1o seal the canister vent.

Almospheric prossure c:oi7 Terminal Evaporative Emission (EVAP) Canister Vent

Canister side b)) nger>  L-Spring ~ This solenoid (the EVAP canister vent control valve) responds to
seFa7sq|  signals from the ECM. =
When the ECM sends an ON signal, the coil in the solenoid valve
EVAFP (:()nli’(.‘dIr S}’S'[e Pressure sensor s energized_
EVAP canistor el 7| A plunger will then move to seal the canister vent. The ability to seal LG
v T8 N\ the vent is necessary for the on board diagnosis of other evapora-
: £ Vacuum cut valve tive emission control system components.
\/ __‘ ° A bypass valve N This solenoid valve is used only for diagnosis, and usually remains
/\ § L\ Flear Ieft tire \ opened.
>_,\ o\ )j/ g @ When the vent is closed, under normal purge conditions, the
EVAP cammstar iy u/m R | evaporative emission control system is depressurized and allows BE
vent control valve? || _ “\ A ¢ “EVAP Control System (Small Leak)” diagnosis.

N - ;
View with iresh air vent hose removed MEC2510 ) ©L
CONSULT REFERENCE VALUE IN DATA MONITOR MODE T
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFIGATION AT
i
VENT CONTHN e |gnition switch; ON OFF
ECM TERMINALS AND REFERENCE VALUE G4
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER- RA
WIRE DATA
MILI\(J)AL COLOR ITEM CONDITION (DG Voliage)
108 PU EVAP canister vent con- Tan O BATTERY VOLTAGE BR
trol valve |'gnition switc | (11 - 14V)
S
ON BOARD DIAGNOSIS LOGIC
Diagnostic E}S
Trouble Code Malfunction is detected when ... (ngs?gglgg\ie)
No.
P1448 o EVAP canister vent control valve remains opened e EVAP canister vent control valve EN
0309 under specified driving conditions. s EVAP control system pressure sensor
e Blocked rubber tube to EVAP canister vent control
valve il
s Water separator HA
e EVAP canister is saturated with water.
& Vacuum cut valve
EL
DX

EC-393 563
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W Evar s LEAK Po440 Bl [

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 || START |

SEF296U

B EVAP SML LEAK Po440 il D

xxkkkk (K kkkkkx

[ END || PRINT

SEF297U

B EVAP SML LEAK Po440 1K []

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL
HAS COOLED.

[ EXIT_|[ PRINT |

SEF663U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

NOTE:

e |f both DTC P0440 or P1440 and P1448 are displayed, per-
form TROUBLE DIAGNOSIS FOR DTC P1448 first.

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.

¢ Make sure that EVAP hoses are connecled to EVAP canis-

ter purge volume control solenocid valve properly.

TESTING CONDITION: :

Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full. If not, inspect fuel filter cap and fuel tank
separately. Refer to EC-24.

Always perform test at a temperature of 5 to 30°C (41 to
86°F).

It is better that the fuel level is low.

= 1} Turn ignition switch “ON”.
2)

Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.
Follow the instruction displayed.
3) Make sure that “OK” is displayed.
i “NG” is displayed, go to following step.
If the CONSULT screen shown at left is displayed, stop
the engine and stabilize the vehicle temperature at 25°C
(77°F) or cooler. After “TANK F/TMP SE’ becomes less
than 30°C (B6°F), retest.
(Use a fan to reduce the stabilization time.)
4) Disconnect hose from water separator.
5) Select “VENT CONTROL/N” of “ACTIVE TEST” mode
with CONSULT.
6) Touch “ON" and “OFF” alternately.
7) Make sure the following.

CONNECT O-ring 8
Condition Air passage continuity
i} moceesT @ [ VENT CONTROLWV between @ and
VENT conNTROwv OFF
ON No
=zz===z=: MONITOR ======z=:
CKPSRPMPOS) Oipm OFF Yes
- FR Q2 MNTR-B1 RICH
A Jyas If the result is NG, go to “DIAGNOSTIC PROCEDURE",
@ ] EC-396.
If the result is OK, go to “DIAGNOSTIC PROCEDURE”
OZ = §O for “TROUBLE DIAGNQSIS FOR DTC P0440”,
B SEF083V EC_)-275. ,
¢ |t is better that the fuel level is low,

EC-394



TROUBLE DIAGNOSIS FOR DTC P1448

BATTERY

TOD

5.1-63 Nm

(0.52 - 0.64 kg-m,

45.1 - 55.6 in-1b)
MEC249C

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont'd)

OVERALL FUNCTION GHECK

Use this procedure to check the overall funciion of the EVAP can-
ister vent control valve circuit. During this check, a DTC might not
be confirmed.
1) Disconnect hose from water separator.
2) Disconnect EVAP canister vent control valve harness
connector.
3) Verify the following,

Condition Air passage continuity

12V direct current supply between

terminals () and @ No
No supply Yes
it the result is NG, go to “DIAGNOSTIC PROCEDURE?”,

EC-396.
If the resuit is OK, go to “TROUBLE DIAGNOSIS FOR
DTC P0440”, EC-272. :

EC-395

MIA
ER
LG
FE
CL
M
AT
(A
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EVAP controlfsystern pressure sensar

Vacuum cut valve
bypass valve

\ ; d / 3
Y Rear felt tlre \
EVA;-:E\nister \:I/jgéfn\cut/v{i;@e\

vent control vaive \ A
f

View with fresh air vent hose removed MEGZ51C

Evaporative Emission (EVAP) Canister Vent

Control Valve (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

.

CHECK RUBBER TUBE FOR DISCON-
NECTION.

Check disconnection of rubber tube to
EVAP canister vent control valve and
clean the rubber hose and/or vent control
valve then install properly.

e
/ EVAP canister

Water & EVAP canister
"¢ vent control valve gEersgeu

EVAP controllsystem pressure senser
L}

nea\u’ Ieft fire \\\
I ﬁ

> Vacuum cut valve
vent control valve \

Nl

View with fresh air vent hose removed

\
\

MEC251C|

OK
) h 4
CHEGK COMPONENT NG | Replace EVAP canister
{EVAP canister vent control valve and vent conirol valve and
Cring). _ O-ring.
Refer to “COMPONENT INSPECTION"
on next page.
i OK
NG
CHECK COMPONENT » Replace vacuum cut valve.
(Vacuum cut valve).
Refer to “COMPONENT INSPECTION”,
EC-408.
CK
B ! .
CHECK IF EVAP CANISTER IS SATU- N »| Check the following.
RATED WITH WATER. 1. Visually check the EVAP
1. Remove EVAP canister with the EVAP canister for damage.
canister vent control valve altached. 2. Check hose connection
2. Check if water will drain from the EVAP between EVAP canister
canister. and water separator for

If it will, weigh the EVAP canister with clogging and poor con-

the vent control valve attached. nection.

If the weight is: 3. Check water separator.
More than 1.8 kg (4.0 Ib) — NG Refer to “COMPONENT
Less than 1.8 kg (4.6 Ib) — OK INSPECTION”, EC-398.

If NG, repair hose or
OK replace EVAP canister cr
water separator.
hd
NG

CHECK COMPONENT

{EVAP control system pressure sensor).

1. Gheck for disconnection of hose con-
nected to the sensar.

2. Check harness connactor for water in
the sensor connecters.

3. Check EVAP control system pressure
sSensor.

Refer to “COMPONENT INSPECTION” on

hd

Repair or replace harness
and/or connectors or
replace EVAP cantrol sys-
temn pressure sensor.

next page.
lOK

Perform “TRQUBLE DIAGNQSIS FCR
INTERMITTENT INCIDENT”, EC-104.

I

INSPECTION END

EC-396
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BacnvetesTl [

VENT coNTRowy (QFF

=======: MONITOR =======:
CKPS*RPM{POS) Cripm
FR 02 MNTR-B1 RICH
A/F ALPHA-B1 100%
THRTL POS SEN 0.52V

ITBReEE| OFF |

SEF083V

a8y

51 -6.3 Nom

{0.52 - 0.64 kg-m,

45.1 - 55.6 in-ib)
MEC249C

BATTERY

VI &
A .

EVAP control system €2 25

prassulre sensor

SEF082V)

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

COMPONENT INSPECTION
EVAP canister vent control valve

Check air passage continuity.
Perform “YENT CONTROL/V” in “ACTIVE TEST” mode.
Condition Air passage continuity
VENT CONTROL/V between & and
ON No
OFF Yes
OR
Condition Air passage continuity

between & and

12V direct current supply between ter-
minals @ and @

No

Na 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.

EVAP control system pressure sensor
1. Remove EVAP control system pressure sensor with its har-

ness connector connected.

2. BRemove hose from EVAP control system pressure sensor.

3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.

4. Check output voltage between terminal € and @& (ECM

ground).

Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa {0 mmHg, 0 inHg) 3.0-36
-9.3 kPa (-70 mmHg, -2.76 inHg) 0.4-0.6

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 mmHMg, 5.91 inHg) of pressure.

5. If NG, replace EVAP control system

EC-397

pressure sensor.

E

LG

FEE

Gl

A

RA
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Bllnd plug

e g

* (@ Bcttum hole {To atmosphere)

-

@®) : Emergency tube (From EVAP canister)

©: Inlet part (To member)

SEF829T

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont'd)

Water separator

Check visually for insect nests in water separator air inlet.
Check visually for cracks or flaws in the appearance.

Check visually for cracks or flaws in the hose.

Check that ® and (© are not clogged by blowing air into
with &, and then © plugged.

In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

¢ PP

EC-398
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EVAP control system pressure sensor

Rear left tire

d‘ 3
N ///§

EVAP canisler S Vacuum cut valve
vent control valve \ WA
\(/ >’

View with fresh air vent hose removed MEC2510

Vacuum Cut Valve Bypass Valve (Circuit)

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.

The vacuum cut valve bypass valve is a solencid type valve and
generally remams closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from the
ECM. When the ECM sends an ON (ground) signal, the valve is
opened. The vacuum cut valve is then bypassed to apply intake
manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP control system pressure sensor.

Vacuum cut valve bypass valvel:

EVAP canister One-way
purge controf  valve
solenoid valve

s

EVAP
service
port

EVAP canister
vent control \$)
valve

EVAP canister
purge control valve

J&\ |
Vacuum EVAP

cut valve [canister

EVAP canister
purge volume
conhtrol valve

SEF603U

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
VC/V BYPASS/V [ & Ignition switch: ON OFF
ECM TERMINALS AND REFERENGCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER-
WIRE DATA
MINAL | 0 p ITEM CONDITION (DG Voitage)
NO. -
17 PUIR Vacuum cut valve bypass |Ignition o “ON"| BATTERY VOLTAGE
valve {11 - 14v)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check Iltems

Code No.

Malfunction is detected when ....

{Possible Cause)

P1490
0801

# An improper voltage signal is sent to ECM
through vacuum cut valve bypass vaive.

Harness or connectors

(The vacuum cut valve bypass valve circult is
open or shorted.)

Vacuum cut valve bypass valve

EC-399 569

GL
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TROUBLE DIAGNOSIS FOR DTC P1490

CKPSeRPM (POS)

¥r MONITOR  ¥e NO FAL [ ]

672rpm

r RECORD

|

SEFB880)

Vacuum Cut Valve Bypass Valve (Circuit)
(Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

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.

1) Turn ignition switch “ON".
2} Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 5 seconds.
OR
g@, 1} Start engine and wait ai least 5 seconds.
2) Select “MODE 7” with GST.
OR
(o 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 [l (Self-diagnostic
results)” with ECM.

-Q
—

EC-400



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)
EC-BYPS/V-01
IGNITION SWITCH
ON or START @j

|

J FUSE Refer to

EJIFI%CK EL-POWER. M : Detectatle fine for DTC

' e - Norvdetectabl line for DTC A

2
i
=

ee
=

VAGUUM CUT
VALVE BYPASS @ﬂ
VALVE =

e

]
X
oW

AT

M4
om @ "
W58 ' AR
OR/G Gl
ST
[1z0]
CVBY
ECM (ECCS
CONTROL RS
MODULE}
BY
Refer to last page (Foldout page).
S— @ . ED HA
o] 11]12[13f14]15] 16
ElL,
[ 1
2[1eafi04] 108108107 | 1ca 24|25 o
U il KA W Ried R Rl a1y 32
ng|mapre| fizi|iziies]ie 42143 GY HS.

MEC125C

EC-401
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TROUBLE DIAGNOSIS FOR DTC P1490

ve

-
EVAFP canister

View with fresh air vent hose removed

EVAF centrol systern pressure sensor

NN

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

bypass valve

) Rear left 1ire
TRTEN

Vacuum cut val\.rﬂ

With CONSULT

—» Without CONSULT

Go to CHECK POWER sUPPLY [E).

nt control valve? | | WA
S \

MEG251C

|

B AcTIVETEST B

OFF

sozzz====z MONITOR ==zz===z=:z
CKPSsRPM(POS)
FR 02 MNTR-B1
AF ALPHA-B1
THRTL POS SEN

[ oN_][onoFF | I

VC/V BYPASS/V

SEF088V|

é}

ﬂ
e o

SEF87TT

. DISCONNECT . DSCONNECT

[ Eem o CONNECTOFﬂ‘ il

120

(8]

&

SEF350Q)

Y
CHECK CIRCUIT. OK | Go to “CHECK
1. Perform “VGC/V BYPASS/V" in “ACTIVE "| COMPONENT” after proce-
TEST” mode. dure [&.
2. Make sure that clicking sound is heard
from the vacuum cut bypass valve,
NG
B
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. "] & 10A fuse
2. Disconnect vacuum cut valve bypass ® Harness connectors
valve harness connector. .
3. Turn ignition switch “ON". & Harmess for open or short
4. Check voltage between terminal @& and between vacuum cut
ground with CONSULT or tester. valve bypass valve and
Voltage: Battery voltage 10A fuse
OK If NG, repair harness or
cannectors.
CHECK OUTPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Turn ignition switch “QFF”. | ® Hamess connectors
2. Disconnect ECM harness connector. ,
3. Check harness continuity between ECM e Harness connectors
terminal and terminal @ . (DR
Continuity should exist. *® Harness for cpen or short
If OK, check harness for short to ground between vacuum cut
and short to power. valve bypass valve and
OK ECM
If NG, repair open circuit or
short to greund or short to
power in harmess or con-
nectors.
¥
CHECK COMPONENT NG_; Heplace vacuum cut valve
{Vacuumn cut valve bypass valve). | bypass valve.

Refer to “COMPONENT INSPECTION™ on

next page.
J'OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

!

INSPECTION END

EC-402



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’'d)
COMPONENT INSPECTION

Vacuum cut valve bypass valve
Check air passage continuity. @]

Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

macrvetesTl [

VC/V BYPASSY OFF
====== MONITOR ======

CKPE-RPM(POS) trpm

FR O2 MNTR-B1 RAICH

AF ALPHA-BY 100%
THATL POS SEN 52w

| A
[on [loworr| el Condition Air passage continuity

VC/N BYPASS/V between & and
ON No [l

SEF089V

CFF Yes

OR LG
®

Air passage continuity
between (& and

12V direct current supply between terminals Yes Fo
No supply No

Condition

If NG, replace vacuum cut valve bypass valve. CL

SEF351Q)

(A

Bl

B4

EC-403
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EVAP control system pressure sensor

| NS

EVAP canister

e 7 I R
\ /_"Reg\r left[ tire \
y f
Uf)/// A / @\
Vacuum cut vafve
vent control valve? f\ AN

N =

View with fresh air vent hose removed

MEC251C

Vacuum Cut Valve Bypass Valve

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from the
ECM. When the ECM sends an ON (ground} signal, the valve is
opened. The vacuum cut valve is then bypassed to apply intake
manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

Vacuum cut valve bypass valv

EVAP control system pressure sensor

EVAP canister One-way
purge control  valve
sclenoid valve

s

EVAP
service
port

Fuel tank

@\ H
Vacuum EVAP

EVAP canister
vent control \éi)

valve |

EVAP canister
purge control valve

cut valve |canister

EVAP canister
purge volume
conirol valve

SEF603U

CONSULT REFERENCE VALUE IN
Specification data are reference values.

DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

VC/V BYPASS/V | e Ignition switch: ON

OFF

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

TER-
WIRE DATA
MINAL | 0% ITEM CONDITION (00 votge)
NO.
io0 | pum | lacuum cutvaive bypass [ignitian swiich “ON" BATTERY VOLTAGE
valve (11 - 1aV)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Code No. {Possible Cause)
P1491 ® Vacuum cut valve bypass valve does not operate Vacuum cut valve bypass valve
0311 properly. Vacuum cut valve

EVAP control system pressure sensor
EVAP canister vent control valve
Hose between fuel tank and vacuum cut valve
clogged

¢ Hose between vacuum cut valve and EVAP canis-
ter clogged

& EVAP canister

®
[ ]
® Bypass heses for clegging
[ ]
a
-

EC-404



TROUBLE DIAGNOSIS FOR DTC P1491

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

BVC CUTV BRV P1491ll [ ] PROCEDURE
OUT OF CONDITION
CAUTION:
sm————==== MONITOR ========== Always drive vehicle at a safe speed.
CKPSsRPM(POS) 1600rpm NOTE: @il
THRTL POS SEN 0.7V 2
BFUEL SCHDL 5 8ms If DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con- MA
ducting the next test.

TESTING CONDITION:

SEF0S0V e This test may be conducted with the drive wheels lifted in =
the shop or by driving the vehicle. If a road test is
Bvccutverv P41l [ expected to be easier, it is unnecessary to lift the vehicle. LG
TESTING| ] ;\éw'?)ys perform test at a temperature of 5 to 30°C (41 to -
=E=;;;=§;;¢ l\ggfs\"TO =1=:======= 1) Turn ignition switch “ON".
iy POS( SEN) 0_77\?9"‘ 2) Start engine and warm it up to normal operating tem-
B/FUEL SCHOL 2.6ms perature.. , _
3) Turn ignition switch “OFF” and wait at least 5 seconds. [H[=
4) Start engine and let it idle for at least 50 seconds.
5) Select "PURG CN/V & S/V P1493” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with ¢
SEFDS1V CONSULT.
6) Touch “START".
WVC CUTV BPV P1ag1l [ 7) When the following conditions are met, “TESTING” will [T

be displayed on the CONSULT screen. Maintain the

. conditions continuously until “TESTING” changes to

COMPLETED “COMPLETED". (It will take at least 30 seconds.) AT
CKPS-RPM (POS): 1,000 - 2,200 rpm
Vehicle speed: 30 - 100 km/h (19 - 62 MPH) ]
B/FUEL SCHDL: 1 - 4.5 ms [P
Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry

SELF-DIAG RESULTS | from step 3). RIA

MECO087C 8) Make sure that “OK” is displayed after touching “SELF-

DIAG RESULTS”. If “NG” is displayed, refer to
“TROUBLE DIAGNOSIS FOR DTC P1493”, EC-409. BR

9) Select "PURG VOL C/V P1444” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT. ST

10) Touch “START".

If “COMPLETED"” is displayed, go to step 12).

11) When the following conditions are met, “TESTING” will RS
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to ..
“COMPLETED”. (It will take at least 20 seconds.) B
CKPS-RPM {POS): 1,000 - 3,000 rpm
Vehicle speed: 30 - 100 km/h (19 - 62 MPH)

B/FUEL SCHDL: 1 - 4.5 ms g
Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry El

from step 3).

12) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to 19
“TROUBLE DIAGNOSIS FOR DTC P1444”, EC-374. *~

13) Select “VC CUT/V BP/V P1491” of “EVAPORATIVE
SYSTEM” in *DTC WORK SUPPORT” mode with
CONSULT.

14} Touch “START”.

15} When the following conditions are met, “TESTING” will

EC-405
575
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TROUBLE DIAGNOSIS FOR DTC P1491

BATTERY

Fuel tank side EVAP canister

SEF530Q

Vacuum Cut Valve Bypass Valve (Cont'd)

be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED?”. (It will take at least 30 seconds.)
CKPS-RPM (POS): 1,000 - 3,000 rpm
Vehicle speed: 30 - 100 km/h (19 - 62 MPH)
B/FUEL SCHDL: 1.0 - 4.5 ms
Selector lever: Suitabie position

If “TESTING” is not displayed after 5 minutes, retry

from step 3). .

16) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE” on next page.

OR
OVERALL FUNCTION CHECK

@ 1) Remove vacuum cut valve and vacuum cut valve
bypass valve as an assembly.

2) Apply vacuum to port & and check that there is no
suction from port ®.

3) Apply vacuum to port 8 and check that there is suction
from port (&.

4) Blow air in port (B and check that there is a resistance
to flow out of port ®.

5) Supply battery voltage to the terminal.

6) Blow air in port (& and check that air flows freely out of
port (B.

7) Blow air in port & and check that air flows freely out of
port @ .

EC-406



TROUBLE DIAGNOSIS FOR DTC P1491

CONHECT

W ACTIVE TEST il D

OFF

MONITOR —==== =
CKPSRPMIPOS) arpm
FA 02 MNTR-B1 RICH ,

VOV BYPASS/Y

AF ALPHA-D1 100%
.52V

THATL POS SEN

[CoN_J[onoFT]

SEF089YV

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

BATTERY

EVAP canister

SEF5300Q)

EVAP controf{system pressure sensor

(8]
\

EVAI? canister

Vacuum cut valve
bypass valve

A ‘ ﬂear left tire X
AN JVIN @§

> Vacuum cut valve \
vent control valve J£ \\\
&
MEC251C

View with fresh air vent hose removed

¥ &l
CHECK COMPONENT. OK  Check the following.
1. Remove vacuum cut valve and vacuum "| ® EVAP purge line between X
cut valve bypass valve as an assembly. EVAP canister and fuel A
2. Apply vacuum to port (& and check that tank for clogging or dis-
there is no suction from port (&. connection
3. Apply vacuum 1o port & and check that ® EVAP canister, refer io |
there is suction from port &), EC-23.
4. Blow air in port (8 and check that there & EVAP purge port of fuel
is a resistance to flow out of part @. tank for clogging LG
5. Select “VC/NV BYPASS/A” in If NG, repair or repiace.
“ACTIVE TEST" mode with oK
CONSULT and touch “ON".
OR
5. Supply battery voliage to the ter-
‘mipal. Go to [B] “CHECK COM- &
6. Blow air in port (&) and check that air PONENT (EVAP control e
flows fr_ecla[y out of port ®. system pressure sensor)”
7. Blow air in port 8 and check that air below.
flows freely out of port (&. Gl
NG
\d v
Check bypass hoses for clogging. NG_ Repair or replace hoses. :
OK
B AT
CHECK COMPONENT NG | Replace malfuncticning
{(Vacuum cut valve, vacuum cut vaive " | parts. 58,
bypass valve). !
Refer to “COMPONENT INSPECTION",
EC-408.
RA
OK
E Y @ )
CHECK COMPONENT NG Repair or replace harness,
(EVAP control system pressure sensor). “| connectors and/or replace
1. Check for disconnecticn of hose con- EVAP coentrol system pres- S
nected to the sensor. sure sensor.
2. Check sensor harness connector for
waler.
Water should not exist. RS
If OK, go to the following step.
3. Check EVAP controd system pressure _
Sensor. Bl
Refer to “COMPONENT INSPECTION”,
EC-2986.
OK FIA
A
CHECK COMPONENT NG‘ Repair or replace EVAP
(EVAP canister vent control valve}. "1 canister vent control valve. =L
Refer to “COMPONENT INSPECTION",
EC-397.
DX

OK
Y

INSPECTION END

EC-407
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TROUBLE DIAGNOSIS FOR DTC P1491

Vacuum Cut Valve Bypass Valve (Cont’d)
COMPONENT INSPECTION

Vacuum cut valve bypass valve

Check air passage continuity.

Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

CONNECT

WacTveTESTH [

VCA BYPASSA OFF

[====== MONITOR ======
CKPE=-HPM{POSE) drpm
FR 02 MNTR-B1 AICH

# | AF ALPHA-B1 10%
THRILPOSSEN - 0.2v Condition Air passage continuity
_O_E__I VGV BYPASSHN between & and
ON Yes
OFF No
SEF085V
OR
o Air passage continuity
Condition between &) and &)
12V direct current supply between terminals Yes
No supply No

If NG, replace vacuum cut valve bypass valve.

SEF3510Q)

Vacuum cut valve Vacuum cut valve

Check vacuum cut valve as follows:

Plug port (© and @ with fingers.

Apply vacuum to port & and check that there is no suction
from port ®.

Apply(r@vacuum to port ® and check that there is suction from
port & .

Blow air in port (B and check that there is a resistance to flow
out of port (8.

Open port © and @.

Blow air in port (& check that air flows freely out of port @©.
Blow air in port (B check that air flows freely out of port @ .

EVAP canister
side

®

Fuel tank side

Noon o~ W o=

SEF379Q)

EC-408
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TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

SYSTEM DESCRIPTION

Crankshaft position sensar {POS) Engine spesd Gl
Engine coolant temperature sensar Engine cooiant temperalure EVAP canister WA

| ECM »| purge control sole- ’
Closed throttle position switch Closed throttle position {ECCS noid valve

g con{;rc:f vacuum 120
Vehicle speed sensor Vehicle speed module) signal

v LG

Ignition switch Start signal EVAP canister

" purge control valve

This system controls the vacuum signal applied to e Start switch “ON” [FE
the EVAP canister purge control valve. ¢ Closed throttle position
When the ECM detects any of the following e Low or high engine coolant temperature .
conditions, current does not flow through the EVAP ¢ During deceleration Gl
canister purge control sclenoid valve. : e Engine stopped
The solenoid valve cuts the vacuum signal so tha _
the EVAP canister purge control valve remains T
closed.
AT
(A
RA
To EVAP canister purge control valve COMPONENT DESCRIPT'ON BR
K "’ To intake EVAP canister purge control solenoid vaive
vacuum : air duet The EVAP canister purge control solenoid valve responds to sig- §T
signal o nals from the ECM. When the ECM sends an OFF signal, the
vacuum signal (from the intake manifold to the EVAP canister
purge control valve) is cut. RS

When the ECM sends an ON {ground) signal, the vacuum signal
passes through the EVAP canister purge control solenoid valve.
The signal then reaches the EVAP canister purge control valve, BT

SEFG73PA

EVAP canister purge control valve

i | fi . . . .
;3;‘;,”’0";;591’;? p[fr;”e EVAP canister purge When the vacuum signal is cut by EVAP canister purge control
control valve solenoid valve, EVAP canister purge control valve shuts off the [g],

trol solenagid - .
valve P EVAP purge line.
To EVAP
‘ canister ”@X

purge volume
From control valve
EVAP

canister

SEF343QA

EC-409 579
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TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit) (Cont’d)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP canister One-way
purge control  valve

EVAP contral system pressure sensor.
Vacuum cut valve bypass valv Evap — S¢lencid valve
servrce
port
~ ®\ EVAP camster
Vacuum EVAP purge control valve
cut vaive |canister

EVAFP canister EVAP canister

vent control \($ purge volume

valve control valve

O

SEF603U

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

MONITOR ITEM CONDITION SPECGIFICATION

Idie OFF

PURG CONT S/ ® Engine: After warming up

2,000 rpm 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.| BATTERY VOLTAGE
11 - 14V
14 LY EVAP canister purge con- \dle speed ( :
trol solenoid valve |Engine is running_—l
Approximately 0V
Engine speed is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malfunction is detected when .... -
{Possible Cause)
No.
P0443 e The improper voltage signal is entered to ECM # Harness or connectors
0807 through EVAP canister purge control solenoid valve. {The EVAP canister purge controi sclenoid valve cir-

cuit is open or shorted.)

¢ EVAP canister purge control salenoid valve

EC-410




TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve {Circuit) (Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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- |j/lA
ducting the next test.

Procedure for malfunction A B

1) Turn ignition switch “ON",
2) Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 5 seconds. G
OR
) 1} Turn ignition switch “ON” and wait at least 5 seconds.
- 2}y Select “MODE 7” with GST. EC
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 Mode Il (Self-diagnostic
results)” with ECM. cl.

EC-411
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TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Vaive/Solenoid Valve (Circuit) (Cont’d)

EC-CANI/V-01

IGNITION SWITCH
ON or START

FUSE Refer to . : .
% 10 |EUSE  |EfROWER, W Detectable line for DTG

(J/B) e : Non-detectable ling for DTC
i
li oK ||

RY
TJ_I
—
F105
RY

[2 ) Evar

CANISTER

m VALVE
Y AGD

CPC
ECM (ECCS
CONTROL MODULE)
F101
Refer to last page (Foldout page).
i{2[3{4= =56
g1l [12]13]14]15]18] 17|18

101102 | 103404 | 105] 06 [ 107 1.
0] 10| Hifne| |13 4] s
nrfnergpa| [2rfr2e]s

Fio1
GY ﬁ H.S.

MEC111C
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TROUBLE DIAGNOSIS FOR DTC P1492

N
EVAP canister purge
control solenoid valve

Resonator S
/\ - SEF5320A
E DISCONNECT
A€ D
G
D O
T serama

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

114

@) o}

m DISCONNECT & DISCONNECT
A& CAE

I_Ecm H'CONNECTORH GID

SEFG75P)

l
CHECK POWER SUPPLY. NG | Chack the following.
1. Disconnect EVAP canister purge contro! | @ Harness connectors
solenoid valve harness connector. (F3) ,
2. Tumn ignition switch “ON". & 10A fuse
3. Check voltage between terminal @ and e Hamess for open or short
ground with CONSULT or tester. between EVAP canister
Voltage: Battery voltage purge control solenoid
oK valve and fuse
If NG, repair harness or
connectors.
B] Y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair open circuit, short to
1. Disconnect ECM harness connector. | ground or short to power in
2. Check harness continuity between ECM harness connectors.,
terminal and terminal @ .
Continuity should exist.
If OK, check harness for shorf to ground
and short to power.
l OK
NG

CHECK COMPONENT

(EVAP canister purge control solenoid
valve).

Refer to “COMPONENT INSPECTION”,
EC-392.

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

v

INSPECTION END

EC-413

Replace EVAP canister
purge control sclenoid
valve.

583
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TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit) (Cont’d)

COMPONENT INSPECTION

EVAP canister purge control solenoid valve
Check air passage continuity.

Air passage Air passage
= ) BATTERY Caondition continuity continuity
‘C& between @& and between & and ©
|
: 12V direct current supply
¥
BEF313Q between terminals es No
No supply No Yes

If NG, replace solenoid valve.

584 EC-414



TROUBLE DIAGNOSIS FOR DTC P1493

SYSTEM DESCRIPTION

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve

Engine speed

A 4

Crankshaft position sensor (POS)

Engine coolant (emperature sensor

Closed throttle position switch

Vehicle speed sensor

Ignition switch

Engine coolant temperature EVAP canister

> ECM »| purge control sole-
Closed throttle position (ECCS noid valve

™ control Vacuum
Vehicle speed . module} signal

> !
Start signal EVAP canister

This system controls the vacuum signal applied to

the EVAP canister purge contro! valve.

When the ECM detects any of the following
conditions, current does not flow through the EVAP

canister purge control solenoid valve.

purge control valve

Start switch “ON”

Closed throttle position

Low or high engine coolant temperature
During deceleration

Engine stopped

The sclenoid valve cuts the vacuum signal so that
the EVAP canister purge control valve remains

closed.

To EVAP canister purge control valve

Intake '

manifold To intake
VACUUIM air duct
sighal Y

SEFS73PA

Vacuum s.lgnai from EVAP canister purge
EVAP canister purge control valve

control solenoid 27 "
valve ’
To EVAP
‘ canister
purge volume
control valve
'(‘ ‘

SEF343QA)

From
EVAP
canister

> O

COMPONENT DESCRIPTION

EVAP canister purge control solenoid valve

The EVAP canister purge control solenoid valve responds to sig-
nais from the ECM. When the ECM sends an OFF signal, the
vacuum signal (from the intake manifold to the EVAP canister
purge control valve} is cut.

When the ECM sends an ON (ground) signal, the vacuum signal
passes through the EVAP canister purge control solenoid valve.
The signal then reaches the EVAP canister purge control vaive.

EVAP canister purge control valve

When the vacuum signal is cut by EVAP canister purge control
solenoid valve, EVAP canister purge control valve shuts off the
EVAP purge line.

EC-415

AT

FA

3R

ST

RS

BT

FA

EL
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TROUBLE DIAGNOSIS FOR DTC P1493

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Vaive (Cont’'d)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP contral system pressure sensot.
Vacuum cut valve bypass valv /

EVAP canister One-way
purge control  valve

s

cut valve

Fuel tank m EVAP
canister
EVAP canister
vent control \($)
valve

EVAP sotengid valve
service
port

EVAP canlster

purge control valve

EVAFP canister
purge volume
control valve

SEFG03U

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Idle OFF
PURG CONT S/V | @ Engine: After warming up
2,000 rpm 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 (DC Valtage)
NO.
|Engine is running.| BATTERY VOLTAGE
11 - 14V
I EVAP canister purge con- ldle speed ( )
trol sotenoid valve |Engine is running.|
Approximately OV
Engine speed is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malfuncticn is detected when ... ;
{Possible Cause)
No.
P1493 o EVAP canister purge control valve does not operate EVAP canister purge control valve
0312 properly (stuck open}. EVAP canister purge control solenoid valve

Vacuum hoses for clogging or disconnection
EVAP control system pressure sensor
EVAP canister vent controf valve

Water separator

EVAP canister saturated with water

EC-416




TROUBLE DIAGNOSIS FOR DTC P1493

Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve (Cont’d)

WPURG ONVas P14all [ ] DIAGNOSTIC TROUBLE CODE CONFIRMATION

THIS gUPPOHT FUNGTION PROCEDURE

IS FO

DTC Pi493. CAUTION: r

SEE THE SERVICE MANUAL Always drive vehicle at a safe speed. @

ABOUT THE OPERATING

CONDITION FOR THIS NOTE:

DIAGNOSIS. e If both DTC P1492 (0807) and P1493 (0312) are displayed, WA
first perform “TROUBLE DIAGNOSIS FOR DTC P1492",

Refer to EC-4089.
etr | smRr | ¢ If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

SEFE1Y PROCEDURE” has been previously conducted, always

turn ignition switch “OFF” and wait at least 5 seconds

B PURG CNV&SA P14l [] befere conducting the next test. e
= 1) Start engine and warm it up to normal operating tem-
xxxr OK sxxxx perature,
2) Turnignition switch *OFF” and wait at least 50 seconds.
M SELF-DIAG RESULTS 3) Turn ignition switch “ON”.
4) Select “PURG CN/V & S/V P1493” of “EVAPORATIVE
% %k NO FAILURE # % % % SYSTEM” in “DTC WORK SUPPORT” mode with [EE
CONSULT.
5) Touch “START”.
END L Pant | 6) Start engine and let it idle for at least 50 seconds. CL
SEF6TIU 7) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously untii “TESTING” changes to MT
“COMPLETED”. (It will take approximately 30 sec-
onds.) _
Vehicle speed: 30 - 100 km/h (19 - 62 MPH) AT
CKPS-RPM (POS): 1,000 - 3,000 rpm
B/FUEL SCHDL: 1.0 - 4.5 ms ‘
Selector lever: Suitable position A
Iif “TESTING” is not displayed after 5 minutes, retry
from step 2).
8) Make sure that “OK” is displayed after touching “"SELF- RA
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE", EC-419. 58
S
RS
E]
: OR A
e e DEO M @ 1) Start engine and warm it up lo normal operaling tem-
VEHICLE SPD ... . OMPH = perature.
G ERGASE - e, 2) Select “MODE 1” with GST. EL
MQE ......... ....53260KP5}A 3) Check coolant temperature.
TURGTILE PO - Coolant temperature: 40 - 100°C (104 - 212°F) B
INTAKE AIR..... "'E'J'Eb%?l:/% Be sure that water temperature does not exceed 100°C. &
FUEL §VS #2 """ UNUSED It it becomes higher than 100°C, cool down the engine
PO LR L e 083 and perform the pro‘c‘Jedure again from the beginning.
O2SB1 51 ... . 0.200V 4y Turn ignition switch “OFF” and wait at least 5 seconds.
85?3?1321 ----------------------- - o8 5) Turn ignition switch “ON” and wait at least 15 seconds.
e SEFS19R 6) Restart engine and let it idte for at least 50 seconds.
EC-417
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TROUBLE DIAGNOSIS FOR DTC P1493

GONNECT

|-|.s. G} C‘@ @

[ Ecm  |ofconnecToR]

59 25

[
o

®

SEF357Q)

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

7)

8)
NOTE:

Maintain the following conditions for at least 30 sec-
onds.

Vehicle speed: 30 - 100 km/h (19 - 62 MPH)

Engine speed: 1,000 - 3,000 rpm

Gear position: Suitable gear position

Coolant temperature: 40 - 100°C (104 - 212°F)
Select “MODE 7" with GST.

¢ Hold the accelerator pedal as steady as possible during
driving in steps 8.

¢ If the driving conditions are not satisfied in steps 8, restart
the procedure.

e [t is better that the fuel level is low.

OR
@I 1) Start engine and warm it up to normal operating tem-
perature.
2) Check voltage between ECM terminal 6 and @& (ECM
ground).

7)
8)

NOTE:

Voltage: 0.8 - 1.5V

Perform the following procedure before the voltage
drops below 0.8V. If the voltage drops below 0.8V, cool
down the engine and perform the entire procedure all
over again.

Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON” and wait at least 15 seconds.
Restart engine and let it idle for at least 50 seconds.
Maintain the following conditions for at least 30 sec-
onds.

Vehicle speed: 30 - 100 km/h (19 - 62 MPH)

Engine speed: 1,000 - 3,000 rpm

Gear position : Suitable gear position

Check voltage beiween ECM terminal & and @
{ECM ground): 0.8 - 1.5V

Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds, and then turn *ON”,

Perform “Diagnostic Test Mode 11 (Self-diagnostic
results)” with ECM.

¢ Hold the accelerator pedal as steady as possible during
driving in steps 7.

e If the driving conditions are not satisfied in steps 7, restart
the procedure.

e It is better that the fuel level is low.

EC-418



TROUBLE DIAGNOSIS FOR DTC P1493

T

o fff;:if%urge =7
[ /,.\\
=

\" N
1\—\ Intake manifold coilector

~ W UL

=

SEF3920

Vacuum gauge

i  3-way cohnector

/ EVAP canister
@
Vacuum hose

purge control
valve

(originally connected

to the EVAP canister

purge control valve)

SEFB22U
mactivetesTl [
PURG CONT S/ O N
{PURG CONT VAC) VC ON
z=z=zzzm=== MONITOR ==szzzzcz=c
PURG CONT SV ON
CMP3sRPM (POS) 20Q0rpm
CLSD THL/P SwW OFF

BT (on/OFF][ OFF ]

SEFB82T

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

L ]

EVAP canister

EVAP canister
vent control valve gersogl

Water\f

CHECK VACUUM SIGNAL. NG i CHECK COMPONENTS
1. Disconnect vacuum hose to "1 (EVAP canister purge con-
EVAP canister purge control trol solenoid valve}.
valve and install vacuum gauge. Refer to “COMPONENTS
2. Start engine. INSPECTION” on next
3. Perform “PURG CONT S/V” in page.
“ACTIWE TEST"” mode.
4. Select “ON” and “OFF” on oK
CONSULT screen to turn on
“PURG CONT S/V©.
5. Check vacuum hose for vacuum
while revving engine up to 2,000
rpm.
ON: Vacuum should exist.
OFF: Vacuum should not
exist.
OR \d
1. Start engine and warm it up to
@ normal operating temperature. Check vacuum hoses for
2. Stop engine. lmproper_connecthn, clog-
3. Disconnect vacuum hose to ging or disconnection.
EVAP canister purge control Refer to Vacuum Hose
valve. Drawing™, EC-16.
4. Install vacuum gauge and start
engine.
5. Check vacuum hose for vacuum
when revving engine up to 2,000
rpm.
ON: Vacuum should exist.
OFF: Vacuum should not
exist.
¥ OK
CHECK COMPONENT NG,_ Replace EVAP canister
(EVAP canisler vent contro! valve). | vent control valve and/for
Refer to “COMPONENTS INSPECTION”, water separator.
EC-421.
OK
E Y
CHECK IF EVAP CANISTER IS SATU- NG.; Check the following.
RATED WITH WATER. | 1. Visually check the EVAP
1. Remove EVAP canister with vent con- canister for damage.
trol valve attached. 2. Check hose connection
2. Check if water drains from the EVAP between EVAP canister
canister. and water separator for

If it will, weigh the EVAP canister with clogging and poor con-

the vent control valve attached. nection.

If the weight is: 3. Check water separator.
More than 1.8 kg (4.0 Ib) — NG Refer to “COMPONENT
Less than 1.8 kg (4.0 Ib) > OK INSPECTION", EC-421.

I NG, repair hose or
OK replace EVAP canister or
water separator,
\d
NG

CHECK COMPONENT
(EVAP canister purge control valve),
Refer to “COMPONENT INSPECTION”,

EC-421.
; OK
®

EC-419

h 4

Replace EVAP canister
purge control valve.

FE

GL

MT

AT

A

BR

Si

DX
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TROUBLE DIAGNOSIS FOR DTC P1493

EVAP control system
pressure sensor
harness connector

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont'd)

/ Rear right tire

=EVAP canister

SEF427U

®
l
CHECK COMPONENT NG | check the following.
(EVAP control system pressure sensor). "1 1. Visually check the EVAP
1. Check disconnection of hose connected canister for damage.
to the sensor. 2. Check hose connection
2. Check sensor harness connector for hetween EVAP canister
water. and water separator for
Water should not exist. clogging and poor con-
11 OK, go to step 3. nection.
3. Check EVAP control system pressure 3. Check water separator.
sensor, refer to EC-298. Refer to "COMPONENT
INSPECTION” on next
CK
page.
If NG, repair hose or
replace EVAP canister or
water separator.
NG

CHECK EVAPORATIVE EMISSION LINE.

Check EVAP purge line hoses for leak or

clogging.
Refer to “Evaporative Emission Line

Drawing”, EC-26.
l oK

INSPECTION END

COMPONENT INSPECTION

h 4

Repair EVAP purge line
hoses.

EVAP canister purge control solenoid valve

Check air passage continuity.

Air passage

SEF313Q

Condition

cantinuity
between ® and &

Air passage
continuity
hetween (&) and ©

12V direct current supply
hetween terminals

Yes

No

No supply

No

Yes

If NG, replace solencid valve.

EC-420




TROUBLE DIAGNOSIS FOR DTC P1493
Evaporative Emission (EVAP) Canister Purge

EVAP canister purge Control Valve/Solenoid Valve (Cont’d)
control 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. Gl
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 (. VIS
e
SEF285PA EV
0-iing €3 EVAP canister vent control valve
WicTveETEsTH [ Check air passage continuity. G
Perform “VENT CONTROL/V” in “ACTIVE TEST” mode with
VENT CONTROWY QOFF
|====z==: MONITOR ==zx===: . CONSULT.
CKPSRPM(PGS) ipm
i?;if#ﬂg}m '3{'}8% Cendition Air passage continuity
THRTL POS SEN 052V VENT CONTROL/V between & and FE
[ on_lovorr Il ON No
OFF Yes
GL
SEFD83V OR
=@ @ T
Condition Air passage continuity
B between & and AT
f/ 12V direct current supply betwesan ter-
0\0'”“9@ minals @ and & No
: =2 No supply Yes FA
W (5['}‘5; 83 | NG, clean valve using air blower or replace as necessary.
BATE 451 - 55.6 inh)’ If the portion ® is rusted, replace EVAP canister vent control valve. RA
MEc249c|  Make sure new O-ring is installed properly.
Blind plug Water separator BR
1. Check visually for insect’s nest in the water separator air inlet.
/© 2. Check visually for cracks or flaws in the appearance.
o 9 3. Check visually for cracks or flaws in the hose. ST
! o 5 5 4. Check that & and (© are not clogged by blowing air into
. with ®, and then © plugged. i
LA \@ 5. In case of NG in items 2 - 4, replace the parts. RS
* @: Bottom hole (To almosphera) gOTE:t di bl i 1
: Emergency tube (From EVAP canisier) 0 not disassemble water separalor. @T
©: Inlet port (To member) SEF829T
1A
EL
DX
EC-421
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line

COMPONENT DESCRIPTION
The maifunction information related to A/T (Automatic Transaxle) is transferred through the line (circuit) from
TCM (Transmission Control Module) to ECM. Therefore, be sure to erase the malfunction information such as
DTC not only in TCM (Transmission Control Module) but alsoc ECM after the A/T related repair.

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)
NQ. .
Ignition switch “ON"|
6 R AT diagnosis signal — - 0.5-3.0V
[Engine is running.|

ON BOARD DIAGNOSIS LOGIC

Diagnostic
h It:
Trouble Malfuncticn is detected when ... C ?Ck oms
(Possible Cause)
Code No.
P1605 ® Signal from TCM (Transmission Control Module} is not | ® Harness or connectors
0804 entered to ECM., (The communication line circuit between ECM and

TCM (Transmission Controf Module) is open or
shorted.)

® Dead (Weak) battery

« TCM (Transmission Control Module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: Before performing following procedure, confirm that
battery voltage is more than 10.5V.

=
L)
3)

Turn ignition switch “*ON”.
Select “DATA MONITOR” mode with CONSULT.
Wait at least 40 seconds or start engine and wait at
least 40 seconds.
OR

0,
c
N —

Turn ignition switch “ON".
Wait at least 40 seconds or start engine and wait at
least 40 seconds.
Select “MODE 7” with GST.
OR

]
(T\GOLE,

.- 2)

Turn ignition switch “ON”,

Wait at least 40 seconds or starl engine and wait at
least 40 seconds.

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

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

EC-422



TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (Cont’d)

TeM EC-ATDIAG-01
(TRANSMISSION
CONTROL
MODULE}
el
OBD2
t“TS—!—I_ m : Detectable line for DTC
B m— Non-detectable line for DTC MIA
B
LG

" RE
Gl
M
AT
FA
RA
R
Lol BR
ECM
ATCK ENs
CONTROL
MODULE) -
ST
RIS
BT
==
1[2[a3]4] [ e [2[E[i4]i5 @ 2a]e4]25 [26 ]2 28] oo a0]as [a2 faala4]3s A,
ARHBIEEGDEREE 3637 |38] 30 [0l [42[2alza |45 [as 47 |48 E H.S.
—_—— _ Bl
I o ) A O e ) 4 N E 4446
we o[ Tuz] [msfe]ns s 10 O 31| 32| LA8142150]51]52]53 70[71 W
17 | g | na 2o [r21]122] caaf ree 19 42|43 Gy HS. DX

MEC183C

EC-423 503
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TROUBLE DIAGNOSIS FOR DTC P1605
' A/T Diagnosis Communication Line {Cont’d)

N

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

AT control
unit harness

connector )
SEF527Q

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnact ECM harness connector
and TCM {Transmission Control Mod-
uie) harness cennector,

3. Check harness conlinuity between ECM
terminal & and terminal @8 .
Continuity should exist.

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

NG

LOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

h 4

INSPECTION END

[Camcunr o] connecton]|

— 43
[T _Ecm__|of connecron]|

& 8 DISCONNECT

s &
@%

SEFS6E7P

EC-424

| Repair open circuit, short
"] to ground or short to power

in harness connectors.




TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position Switch

COMPONENT DESCRIPTION
When the gear position is in “P” (A/T models only) or “N”, park/neutral position is “ON”. ECM delects the
position because the continuity of the line (the “ON” signal) exists.

(6]
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. , MA
MONITCR ITEM CONDITION SPECIFICATION

Shift lever: “P” or “N» ON =
PIN POSI SW * Ignition switch: ON =]

Except above OFF
ECM TERMINALS AND REFERENCE VALUE LG

Specification data are reference values, and are measured between each terminal and 23 (ECCS ground).

TER-
WIRE DATA
MIiII\CI)AL COLOR ITEM CONDITION (DG voltage}
[fgnition switch "ON™| =
G/w ' T N
M Neutrat position switch Gear position is “Neutral position” (M/T mod- | Approximately OV el
op | models) | (M/T madels) ols). e ’
G/OR inhivitor switch (A/T mod- Gear position is “N” or “P” (A/T medels).
(AT | els} {ignition switch “ON"| MT
models) l_ ) Approximately 5V
Except the above gear position
AT
ON BOARD DIAGNOSIS LOGIC
Diagnostic EA
Trouble Gode Malfunction is detected when .... C“‘?Ck Items
No (Possible Cause)
PO705 # The signal of the park/neutral position switch is not e Harness or connectors RA
1003 changed in the process of engine starting and driving. a. The neutral position switch or inhibitor switch cir-

cuit is open or shorted.
b. The circuit between ECM and TCM (Transmission B
Controf Module} is open or shorted.
Neulral position switch (M/T models)
Inhibitor switch {A/T models) ST
TCM (Transmission Contro! Module) (A/T models}

RS
Bl

HA

EC-425 So5
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TROUBLE DIAGNOSIS FOR DTC P1706

W PARK/NEUT POSI SW CKT [l
SHIFT

out ofF N/P -ranGE
THEN

TCUCH START

NexT || START

)

EF962N

7 MONITOR % NOFAL []
START SIGNAL OFF
CLSD THL/P SW ON
PIN POSI SW ON

[ RECORD

SEFQS6T

@ COMNECT

H.S.

[ Ecm o CONNECTOR”
22

ERIGY

iy
KD O

SEF1605)

Park/Neutral Position Switch (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".

2) Perform “PARK/NEUT POSI SW CKT” in “FUNCTION
TEST” mode with CONSULT.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-428,
429,
If OK, go to following step.
OR
2) Select “P/N POSI SW” in “DATA MONITOR” made with
CONSULT.
Check the “P/N POSI SW” signal in the following con-
ditions.
Cendition (Gear position) Known good signal
“P” {A/T only) and “N” position ON

Except the above position OFF

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-428,
429,
it OK, go to following step.
3} Select “DATA MONITOR” mode with CONSULT.
4) Start engine and warm it up to normal operating tem-
perature.
5) Maintain the following conditions for at least 60 con-
secutive seconds.
CKPS-RPM {POS): 1,800 - 2,600 {M/T)
1,600 - 2,400 (A/T)
COOLAN TEMP/S: More than 70°C {158°F)
B/FUEL SCHDL: 1 - 5 ms
VHCL SPEED SE: 70 - 100 km/h (43 - 62 MPH)
Selector lever: Suitable position '

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the

park/neutral position switch circuit. During this check, a DTC might

not be confirmed.

) 1) Turn ignition switch “ON",

& 2) Check voltage between ECM terminal @3 and body
ground in the following conditions.

Condition (Gear position)
“P" (A/T only} and “N” position

Voltage (V) (Known good data)

Approx. 0

Except the above position Approx. 5

EC-426



TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position Switch (Cont’d)
E_C-PNP/SW-01

ECM (ECCS IGNITION SWITCH
CONT(HOL MODULE) ON ar START
- | |
NEUT - : FUSE @l
10A |BLOCK | Referto
LinzJ_l (J/8) EL-POWER.
) i i),
D ¢ 1] WA,
GIOR : {AD L]
l i )
[
1 I
G LG
N  Dctectable line for DTC M58
e Non-detectable line for DTC 5
@ : AT models
A MIT models I
oW ' FE
=z
o8 sl
NEUTRAL GL
POSITION
NEUTRAL{ SWITGH p 1 INHIBITOR
— F3z2 SWITCH
OTHERS

l|__i_l_1

- W
S
CICI Y L I AT

B
RG GW RG YL PB PUW
I A
=@ RA
GIOR GW RG YL PB PUW BR
i
I I 1 [z [Gs] [Ge] A el
ND RSW NSW D-SW 25W 18W |1oMm
B B B (TRANSMISSION S
] I CONTROL I
o MODULE)
A
Fig RS
Refer to last page (Foldoui page).
— = = D) BT
13?}11|1 1415:167 AAEIETEAYGery
slspempeemmeliel sy 8la/E \1Elsle/ oy .
i , ——y _ A
| IBBRRIE L EEERD B @ e R A EE E EE D R il ER ES ER S|
| HAHBEIBEERREE 36]37[38}30{40]41 42434445464?48" HS.
' EL
011024 103|104 [ 105 i06]107] 108
18] wof 1 [ 2| |1l salns] s 19K
i BB EEE E

MEC117C

EC-427
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TROUBLE DIAGNOSIS FOR DTC P1706

2\ switch hamess
connector ~

I

SEFB50P

A€ &

DISCONNECT

SEFG52P

a .H
DISCONRECT

—

A€ €
M

[ ]
1 [ 2 e t——,

I ec [o] connecros]|

3[4/

€

22

SEF653P

Park/Neutral Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

Neutral position switch (M/T mod-
els)

INSPECTION START

CHECK GROUND CIRCUIT.

1. Disconnect neutral position switch har-
ness connector.

2. Check harness continuity between ter-
minal @ and body ground.
Continuity should exist.

If OK, check harness for short {o

ground and short to power.

NG

Repair open circuit, short to

OK

B A4

ground or short fo power in
harness connectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harnass connactor.

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

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

NG

Repair open circuit, short 1o

lOK

ground or short tc power in
harness connectors.

CHECK COMPONENT
(Neutral position switch).
Reter to MT section.

NG

Replace neutral position

OK

Y

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

!

INSPECTION END

EC-428

7| switch.




TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

Inhibitor switch (A/T models)

INSPECTION START

/
m Battery
/
View with air duct removed \E SEF651PA
A DISCONNEGT
Lia)
A€
~l
\_18][5[¢/
3 O
SEF4000
E m DISCONNECT E DISCONMNECT
HS. T8
" TCM OI CONNECTOR | T dEITIEN
= B
SEFO7?Y

I_tcm_lofconnector]|

— _ 13
|| ECM 9] cONNECTOR|| W
& 22 =

H.S.

DISCONNECT

DISCONMECT

&

SEF076Y)

[Q]

'
CHECK POWER SUPPLY. NG | Check the fallowing.
1. Disconnect inhibitor switch harness con- "] ® Harness connectors
nector, (Fad),
2. Tumn ignition switch “ON*. ® 10A fuse
3. Check voltage between terminal @ and e Hamess for open or short
ground with CONSULT or tester. between inhibitor switch
Voltage: Battery vollage and fuse
OK If NG, repair harness or
connectors.
B
CHECK OUTPUT SIGNAL CIRCUIT-I. NG | Repair open circuit, short to
1. Disconnect TCM (Transmission Control > ground or short to power in
Module) hamess connector. harness connecters.
2. Check harness continuity between TCM
(Transmission Control Module) terminal
(18 and terminals @ , @ .
Continuity should exist.
If OK, check harness for short to ground
and shart to power.
OK
]
CHECK QUTPUT SIGNAL CIRCUIT-II. NG | Repair open circuit, short to
1. Disconnect ECM harness connector. > ground or short to power in
2. Check harness continuily between ECM harness connectors.
terminal @ and terminal (3.
Continuity should exist.
It OK, check harness for short to ground
and short to power.
OK
¥
CHECK COMPONENT NG

{Inhibitor switch).
Refer to AT section.

Y

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

!

INSPECTION END

EC-429

Replace inhibitor switch.
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[ER

LG

e

CL

AT

FA



600

TROUBLE DIAGNOSIS FOR OVERHEAT

SYSTEM DESCRIPTION

Vehicle speed sensor

Overheat

Vehicle speed

Engine coolant temperature sensor

Engine coclant temperature

Air conditioner switch

Y

Air conditioner “ON” signal

Y

ECM
{(ECCS
control
module)

Cooling fan

v

relay(s)

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature and air
conditioner ON signal. The control system has 3-step control [HIGH/LOW/OFF].

Operation

Air conditioner switch is “"OFF”.
105 {221) /
100 {212)

85 (203)

°C (°F)

20 80
{12) (50)
Vehicle speed km/h (MPH}

Engine coolant temperature

Alr conditioner switch is "ON".

P S e S S e e ey
'.'..".'.’...'....".‘.‘.....".......‘...'.
L ..'..’.. '.‘..‘0.'.....0 S e by
2AHHX Sotetetetetats
SRR F K I KR
S 0:0'0:0‘0':":’:‘:‘:‘:‘:’:‘:’:‘:
O SRS

R AR LR LLLR
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105 (221)

.’.

°C (°F)

"
0: :v
aSeeless!
Pytatel
: (2
o
by
Kol

S
5
%!
gl
5

X

e

o

o

2505
05

ool

255
%5

5%

5 ’0’0 o

100 (212)

5

X
"

o%s
KK
(K
20

o
.0

95 (203)

Engine cooplant temperature

20 80
(12} (50)
Vehicle speed km/h (MPH)

[:: Cooling fans do

not operate.

[”27]: Cooling tans operate

2
[5)

at “Low” speed.

T

wusd  Coeling fans operate

at "High" speed.

SEFSL2T

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. | BATTERY VOLTAGE
13 LG Cooling fan relay (High) Cooling fan is not operating. (11 - 14V}
14 LG/R Cooling fan relay (Low) Egine is running.]
0-1V
Cooling fan is operating.

EC-430




TROUBLE DIAGNOSIS FOR OVERHEAT

ON BOARD DIAGNOSIS LOGIC

Overheat (Cont’d)

If the cooling fan or another component in the cooling system malfunctions, the engine coolant temperature

will rise.
When the engine coolant temperaiure reaches an abnormally high temperature condition, a maliunction is
indicated. &l
Diagnostic trouble Malfunction is detected when' ... Ch?Ck Items
code No. (Possible Cause) m
OVERHEAT e Engine coofant reaches an abnormally high tempera- | ® Harness or connectors
0208 ture. {The cooling fan circuit is open or shorted.)
#® Cooling fan EM
# Radiator hose
» Radiator
« Radiator cap L@
& Water pump
® Thermostat
For more information, refer to “MAIN 12
CAUSES OF OVERHEATING”, {(EC-441).
CAUTION:

When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA FE
section (“Changing Engine Coolant”, “ENGINE MAINTENANCE”). Also, replace the engine oil.
a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like pour-
ing coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA section eL,
(“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS").

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

EC-431
601
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TROUBLE DIAGNOSIS FOR OVERHEAT

AEGCE40

MACTIVETEST R[]
coounG Fan OFF
— == MONITOR — = =

COQOLAN TEMP/S agec

l:w

ly
(eIl OFF ]

MEF314F|

Caoling fan
3 [

Cooling fan
o0=—F /— Engine coolant

i temperature sensor
harnass connector

€
@ qﬂl @ 15042 resistor

MEC475B

Overheat (Cont’d)
OVERALL FUNGTION CHECK

WARNING:

Never remove the radiator cap when the engine is hot. Serious

burns could be caused by high pressure fluid escaping from

the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by

turning it a quarter turn to allow built-up pressure to escape.

Then turn the cap all the way off.

1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.
If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “DIAG-
NOSTIC PROCEDURE”, EG-435.

2) Confirm whether customer filled the coolant or not. If customer
filled the coolant, skip the following steps and go to “DIAG-
NOSTIC PROCEDURE”, EC-435.

3) Turn ignition switch “ON”.
4) Perform “COOLING FAN” in “ACTIVE TEST” mode
with CONSULT (LOW speed and Hi speed).
OR

@ 3) Start engine.
Be careful not to overheat engine.

4) Set temperature control lever to full cold position.

5) Turn air conditioner switch “ON”,

6} Turn biower fan switch “ON”,

7) Run engine at idle for a few minutes with air conditioner
operating.
Be careful not to overheat engine.

8) Make sure that cooling fan operates at low speed.

9) Turn ignition switch “OFF”,

10) Turn air conditioner switch and blower fan switch
“OFF".

11) Disconnect engine coolant temperature sensor harness
connector.

12) Connect 150Q resistor to engine coolant temperature
sensor harness connector.

13) Restart engine and make sure that cooling fan operates
at higher speed than low speed.
Be careful not to overheat engine.

EC-432



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

IGNITION SWITCH - -
ON or START BATTERY EC-COOL/F-01
| |
1
10A ELLJSEK Is_OT_Al Refer lo FL-POWER.
(J/B) Gl
i WiL I : Datactable line for DTC
!Iﬂ" = : Non-detectable line for OTC
ey - ’ MA,
R
;._ — GN*}
| =
GIY WL
L] ril COOLING [L@
FAN
o RELAY-1
ED JOINT
Ll%_l L|%|_I : CONNECTOR-1
LGR  we
- > Next page
I ]jWB_WIE e
S
WfB{I I]:PW/B—*MB@
JOINT
CONNECTOR-3 CL
e o3> T
it
s LG@ 1} LG H— LG*}
I L AT
LG/R LG L
E3
)
®F = A
[3]
&\2:: TRIPLE-
PRESSURE BA
ON P SWITCH
L d
2 -
LG/R LG I—LiJ—l B
|—l—| |—-l—| B
[T4]l 1[13] i
RFRL _ RFRH
ECM {ECCS .j )
CONTROL I
MODULE) s .
R o
E30
Refer to last page (Foldout page). F}LHJ
N o 0l i a =1 -
THE LHED ARG E]OE  2ENED
21212 "w 1 ay ﬂﬁ! 5] L 5181718/ BR HIA
EL

6] 10241030104 |10 [ 106]107) 108
g o nijnz{ I3[ 14116} 1%
17 ng | Heze) |rerfrze] 12|t

il @,ﬂ IDX

MEC128C

EGC-433 603
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TROUBLE DIAGNOSIS FOR OVERHEAT

BATTERY

feson

2
Gy

=

OINT WG
£k wio

4} &Y

Preceding page {

|
J

Overheat (Cont’d)
EC-COOL/F-02

30A Refer to EL-POWER.

W : Cetectable line for DTC
e : Mor-detectable ling for DTC

2
o)
=

/R

s
Is

COOLING 5 y 5 COOLING
FAN [I ﬂ FAN
RELAY-2 RELAY-3
LI

=
£

o
=]

-

=
m
z

COOLING
FAN
MOTOR-2

LO HI
S (+)
MOTOR-1
& [ o

1

2

ory
P
e

e 2 1 |

K/
(& @
W e/ & ey

T 6. @&
6 ER BR

MEC335C
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TROUBLE DIAGNOSIS FOR OVERHEAT
Overheat (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

l @
CHECK COOLING FAN LOW SPEED NG | Check cooling fan low
OPERATION. | speed control circuit.
1. Disconnect cooling fan relay-2 and cool- {Go to | PROCEDURE A|) (M1
ing fan relay-3.
2. Turn ignition switch “ON”.
SEF590P 3. Perform “COOLING FAN EM
CIRCUIT” in “FUNCTION TEST”
mode with CONSULT.
C ING FAN CIRCUIT
B COOoL CIRCUIT B OR LE
DOES 2. Turn ignition switch “ON".
3. Perform “COOLING FAN" in
COQLING FAN “ACTIVE TEST” mode with
CONSULT.
ROTATE AND 5TOP 0
H ’_1[.
EVERY 3 SECONDS ? @ 2. Start engine. FE
3. Set temperature lever at full cold
position.
{ NEXT ” NO ” YES WEF311F 4. Turn air conditioner switch “ON". GL

5. Turn blower fan switch “ON".

6. Run engine at idle for a few min- Ve
BACTVETEST B D utes with air conditioner operat- L)
cooung Fan OFF ing. _

7. Make sure that cocling fan oper- AT
=== MONTOR = == ates at low speed. !
COOLAN TEMP/S  88°C vOK

® FA
u T—
U o4
[ HL J[LOW ] R
MEF313F]
Cooling fan R
ST
RS
BT
SEC163BA)
i
EL
[
EC-435

605



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

NG

B ®
B COCLING FAN CIRCUIT R i
DOES B
CHECK COOLING FAN HIGH SPEED
COOLING FAN OPERATION.
1. Turn ignition switch “OFF",
ROTATE AND STOP 2. Reconnect cooling fan relay-2 and cool-
ing fan relay-3.
EVERY 3 SECONDS ? 3. Disconnect cooling fan relay-1.
= 4. Turn ignition switch “ON",
T =/ 5. Perform “COOLING FAN
[ NEX M NOJL YES MEF311F CIRCUIT” in “FUNCTION TEST"
mode with CONSULT.
E] OR
BACTVETESTH  [] 4. Turn ignition switch “ON”.
5. Perform “COOLING FAN™ in
cooung Fan OFF “ACTIVE TEST” mode with
= == MONITOR = = = CONSULT;DR
° 4. Turn air conditioner switch and
COOLAN TEMF/S 8e°c @ blower fan switch "OFF”.
5. Disconnect engine coolant tem-
_@ perature sensor harness connec-
tor.
[_ I L OW 8. Connect 1500 resistor 1o engine
MEF314F coolant temperature sensor har-
ness connecter.
B] 7. Restart engine and make sure

/— Cooling fan
====¥ Engine coolant
L

temperature sensor

harness connector
[iil
150412 rasistor
MEC475B
Cooling fan Cooling fan
relay— relay -3

DBCOMECT DBCCNNECT Dm"ECT

w R

()

MEC478B

that cooling fan operates at
higher speed than low speed.

lOK

. | Check cooling fan high
"| speed control circuit.

{Go to[PROCEDURE Bj)

CHECK COMPONENT

(Triple-pressure switch).

Refer to HA section (“Electrical Compo-
nents Inspection”, “TROUBLE

DIAGNOSES™).
¢OK

®
(Go to EC-440.)

EC-436

CHECK HARNESS CONTINUITY NG_ Check the following.
BETWEEN COOLING FAN RELAYS-2, 3 "'| @ Joint connector-3 (Ei1)
AND GROUND. & Harness for open or short
1. Turn ignition switch “OFF". between cooling fan
2. Disconnect cooling fan relays-2, 3. relays-2, 3 and friple-
3. Disconnect triple-pressure switch har- pressure switch
ness connector. e Hamess for open or short
4. Check harness centinuity between termi- between triple-pressure
nal @ and terminal @ , terminal @ and switch and body ground
body ground. If NG, repair open circuit,
Continuity should exist. short to ground or short to
If OK, check harness for short to ground power in harness connec-
and short to power. tors.
CK
A4
NG

Heplace triple-pressure
switch.




TROUBLE DIAGNOSIS FOR OVERHEAT

DISCONNECT

SEF777P

Overheat (Cont’'d)

PROCEDURE A

INSPECTION START

N
Coaling fan motor

harness connestor-2

Cooling fan motor

A\

N

SREN ,{d/
et

harness connector-1

SEF506P

m

. DISCONNECT
3

2]

S.
5
Cooling fan | Cooling fan
motor-2 motor-1

D\SCX]NNECT DSGONNEDT
T

SEFT78P)
. DISCONNECT . DISCONNECT
Cooling fan @ @ Coohng fan
moior-1 motor-2
SEF779P)
m DISCONNECT & DISCONNECT
HS. 8.
| ECM __[O] CONNECTCR |J B
= [z x 1]
@)
SEF780P)

@l
m il
CHECK POWER SUPPLY. NG | Check the foliowing. WA
1. Turn ignition switch “OFF™. > « 10A fuse
2. Disconnect cooling fan relay-1. & 30A fusible links =
3. Turn ignition switch “ON". ¢ Harness for open or short =l
4. Check voltage between terminals (T, @ between cocling fan
and ground with CONSULT or tester. relay-1 and fuse
Voltage: Battery voltage ® Harness for open or short L@
OK between cooling fan
relay-1 and battery
If NG, repair harness or
connectors.
v FE
CHECK GROUND CIRCUIT. NGL Check the following.
1. Turn ignition switch “OFF™. ¢ Joint connector-1
2. Disconnect cooling fan motor-1 hamess e Harness for open or short | G
connector and cooling fan motor-2 har- between cooling fan
ness connector. relay-1 and cooling fan
3. Check harness continuity between motors MT
terminal & and terminal @ . If NG, repair open circuit,
Continuity should exist, short to ground or short to
If OK, check harness for short, power in harness connec- AT
4. Check harness continuity between tors.
terminal @ and body ground. .
Continuity should exist. FA
If OK, check harness for short to
ground and short to power. A
OK )
v £
CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Disconnect ECM hamess connector, & Harness connactors
2. Chack harness continuity between ECM , ST
terminal 3 and terminal @ . & Harness for open or short
Continuity should exist. between cooling fan
If OK, check harness for short to ground relay-1 and ECM RS
and short to power. If NG, repair open circuit,
OK short t(? ground or short to By
power in harness connec- B
tors.
Y [H]A
CHECK COMPONENT NG | Replace cooling fan relay.
{Cooling fan relay-1). "
Refer to “COMPONENT INSPECTION", EL
EC-442.
IS DX
©
EC-437

607



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)
©

'

CHECK COMPONENT

{Cooling fan motors}.

Refer to "COMPONENT INSPECTION”,
EC-442.

NG

Replace cooling fan maotors.

v oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

v

INSPECTION END

PROCEDURE B

INSPECTION START

L ]

Cooling fan ; o
relay-3 Cooaling fan
relay-1
Cooling fan”
relay-2 /
SEF590P
DHCONNEST
p
1S. A
[6]3
T
HgE @ ©
Cooling fan
relay-2
[6]3
715!
1 =
Cooling fan
relay-3 SEF7B1P)

CHECK POWER SUFPPLY.

1. Turn ignition switch “OFF".

2. Disconnect cooling fan relay-2 and ccol-
ing fan relay-3.

3. Turn ignition switch “ON".

4. Check voltage between cooling fan
relay-3 terminals (1}, @ and ground,
and between cooling fan relay-2 termi-
nals @, @ and ground with CONSULT
or tester.

Voltage: Battery voltage

NG

Check the following.

608

lOK

©

EC-438

" | @ Joint connector-2

* 30A fusible links

# Harness for open or short
between cooling fan
relay-2, 3 and fuse

e Harness for open or short
between cooling fan
relay-2, 3 and battery

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR OVERHEAT

2!
TS.

DISCONNECT

DISCONNECT
A€
Cooling T5.

fan
relay-2 .
[z
<3 ?
* Gooling fan

motor-1
harness

Q]

connector

SEFTE2PA

Overheat (Cont’d)
o)

i

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect cooling fan moteor-1 harness
connector and cooeling fan motor-2 har-
ness connector.

B 3. Check harness continuity between
terminal & and terminal & ,
terminal & and terminat @ ,
terminal @ and body ground.
Continuily should exist.

If OK, check hamess for short.

NG

.| Repalr open circuit, short to
| ground or short to power in

harness connectors.

DISCONNECT

o DSTONMECT
A€
Gooling T5.

fan
relay-3 .
/]2
3la/
ﬁ Coaling fan

motor-2
harness

[Q]

connector

&5

SEF783PA

4. Check harness continuity between
terminal & and terminal & ,
terminal @ and terminal & ,
terminal @ and body ground.
Continuity should exist.
If OK, check haress for short to
ground and short to power.
OK
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. | ® Harness connectors
2. Check harness confinuity between ECM .
terminal @3 and terminal & . ® Joint connector-3
Continuity should exist. (Em
If OK, check harness for short o ground e Harnass for open or short
and short to power. between cooling fan
relay-2, 3 and ECM
OK If NG, repair open circuit,
short to ground or short 1o
power in harness connec-
tors.
CHECK COMPONENT NG | Replace cooling fan relays.
{Cooling fan relay-2, 3). "
Refer to “COMPONENT INSPECTION",
EC-442.
lOK
NG

CHECK COMPONENTS
{Cooling fan motors).
Refer to “COMPONENT INSPECTION”,

EC-442.
‘LOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

BB

Hs.

DISCONNECT e DISCONNELT

T5.

; = HE
[__Ecn o connecToR]| i

13

&

SEF125P)

|

INSPECTION END

EC-439

Y

Replace cooling fan motors.

i
&

A

)4

609



TROUBLE DIAGNOSIS FOR OVERHEAT

EG176503C1
(J33984-A)

EG17650301
(J33984-A)

SLG755A]

SLC343

Overheat (Cont’d)

CHECK COOLING SYSTEM FOR LEAK.
Apply pressure o the cooling system with
a tester, and check if the pressure drops,
Tesling pressure:

157 kPa (1.6 kg/cm?, 23 psi)
Pressure should not drop.
CAUTION:
Higher than the specified pressure may
cause radiator damage.

NG

Check the following for

OK
'

Y

leak.

® Hose

e Radiator

e Water pump

(Refer to “Water Pump” in
LC section.)

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kg/cm?, 11 - 14
psi)

NG

Replace radiator cap.

h 4

OK
'

CHECK THERMOSTAT.
t. Check valve sealing condition at normal
room temperatures.
It should seat tightly.
2. Check valve opening temperature and
maximum valve lift.
Valve opening temperature:
76.5°C (170°F} [standard]
Maximum valve lift:
10 mm/90°C
(0.34 in/194°F)
3. Check if valve is closed at 5°C (2°F)
below valve opening temperature.
For details, refer to "Thermostat” in LC

NG

Replace thermostat

section.
¢OK

Y

Check engine coolant temperature sensor.
Refer to “COMPONENT INSPECTICON”,

NG

.| Replace engine coolant

EC-136.
iox

If the cause can not be isolated, go to
“MAIN 12 CAUSES OF
OVERHEATING”, EG-441.

!

INGPECTION END

"| temperature sensar.

Perform FINAL CHECK by the foliowing procedure after repair
is completed.

1. Warm up engine. Run the vehicle at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
men! panel. if the reading shows an abnormally high
temperature, another part may be malfunctioning.

2. Stop vehicle and let engine idle. Check the intake and exhaust
systems for leaks by listening for noise or visually inspecting
the components.

3. Allow engine to cool and visually check for oil and ccolant
leaks. Then, perform “OVERALL FUNCTION CHECK”.

EC-440
610



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’'d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Standard Reference page
OFF 1 ¢ Blocked radiator e Visual No blocking —
* Blocked condenser
® Blocked radiator grille
® Biocked bumper
2 e Coolant mixture ¢ Coolant tester 50 - 50% coolant mixture | See “RECOMMENDED
FLUIDS AND
LUBRICANTS” in MA
section
3 e Coolant level & Visual Coolant up to MAX level [See “Changing Enging
in reservoir tank and Coolant”, “ENGINE
radiator filler neck MAINTENANCE" in MA
section
4 ® Radiafor cap ® Pressure tester 78 - 98 kPa See "System Check”
(0.8 - 1.0 kg/om?, 11 - 14 | “ENGINE COOLING
psi} 59 - 98 kPa SYSTEM” in LC section
(0.6 - 1.0 kg/om?, 9 - 14
psi} {Limit)
ON*2 5 ¢ Coolant leaks e Visual No leaks See “System Check”
“ENGINE COQLING
SYSTEM” in LC section
ON*2 6 & Thermostat e Touch the upper and Both hoses should be hot | See “Thermostat” and
lower radiator hoses “Radiator”, “ENGINE
COOLING SYSTEM” in
LC section
ON*' 7 ® Cooling fan o CONSULT Operating See “TROUBLE DIAG-
NQSIS FOR DTC P1800”
(EC-430)
OFF 8 ® Combustion gas leak e Color checker chemical | Negative —
tester 4 Gas analyzer
ON*3 9 & Coolant temperature ® Visual Gauge less than 3/4 —
gauge when driving
e Coolant overflow to res- | ® Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, “"ENGINE
MAINTENANCE” in MA
section
QFF*4 10 o Coolant return from res-| e Visual Should be initial level in See "ENGINE
ervoir tank to radiator reservoir tank MAINTENANCE” in MA
section
OFF 1 # Cylinder head e Siraight gauge feeler 0.1 mm {0.004 in} Maxi- | See "Inspection”, "CYL-
gauge mum distortion {warping) |INDER HEAD” in EM
section
12 & Cylinder block and pis- | @ Visual Neo scuffing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK” in EM
section

*1: Turn the ignition switch ON.
*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.

*4; After 60 minutes of cool down time.
For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC section.

EC-441
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

COMPONENT INSPECTION
Cooling fan relay-1

—
Check continuity between terminals @ and & .
g Conditions Continuity
1] 12V direct current supply between terminals (D Yes
and @
Ne current supply No

SEFGB4P

Cooling fan relays-2 and -3
Check continuity between terminals @ and ® , ® and @ .

= | Conditions Continuity
12V direct current supply between Yes
1 terminals @) and &
No current supply No
If NG, replace relay.
SEC2028
Cooling fan motors-1 and -2
A= Cooling fan motor-3 1. Disconnect cooling fan motor harness connectors.
Lafd " harness connector 2. Supply cooling fan motor terminals with battery voltage and
check operation.
Cooling fan motor-2 :
harness connector Terminals
Speed
1,1.?—‘ DISCHNRELT ((-B) (@)
| E@ Cooling fan Low @ @
motor-1 High M, 3 @, @
SEF573Q) :
Cooling fan Low @ @
motor-2 High @, @.@

Cooling fan motor should operate.
If NG, replace cooling fan motor.

EC-442



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
BATTERY EC-INJECT-01
: 20 Reler 1o EL-POWER. : Gl
Wy . . : Detectable line for DTC MA
— : Non-detectable ling for DTC
l‘/‘ START [IGNITION :
SWITCH
ACC\.'- LG
Tl
B/R
He
1
4 ® ® cL
R
Fl4
5] T
AT

No.5s No.2 No.4 No.&

F20 Fai

No.3

QZ
o
L

®
I!! R R R
3 T T _
INJECTOR é INJECTOR INJECTOR é INJECTOR g INJECTOR é INJECTOR F'A
LI A £
RfY G

RIG B/OR PU/R gr
[zl izl el i [iml Tl
INJ#1 INJ#3 INJ#5 INJ#2 INJ#4 INJ#G ECM (ECCS 5
CONTROL Rg
MODULE)
E
Refer to last page {Foldout page).
' B
A 2[3ING EL
\5 6|7 8] B

DX

1| ezl nagna|ns] e
n7{gne 10q |22 es) 1

MEC184C
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Injector (Cont’d)

Terminat

SEF596K

COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil pulls the needle vaive back and
allows fuel to flow through the injector into the intake manifold. The
amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The
ECM controls the injection pulse duration based on engine fuel
needs.

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

MONITOR ITEM CONDITICN SPECIFICATION
3 ® Engine: After warming up Idle 2.4 -3.2 msec
INJ PULSE-B2 e Air conditioner switch: “OFF” ' ] '
.................................. e Shift lever: “N*
INJ PULSE-B1 e No-load 2,000 rpm 1.9 - 2.8 msec.

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.
102 R/B Injector Na. 1 BATTERY VOLTAGE
{11 - 14V)
104 RY Injector No. 3
(v - =
106 | Lw Injector No. 5 [Engine is running.| A5 v
w1 F {1
109 R/G [njector No, 2 Idle speed olh. 1 e ' . , o 1
111 | BIOR | Injector No. 4 . .
100 ms’
113 PU/R Injector No. & ' SEFOB0V
EC-444
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Injector (Cont’d)

W Actvetest B [

* k¥ POWER BALANCE * %%
MONITOR

o o s e s e e = — o

INSPECTION START

A\ d

CHECK OVERALL FUNCTION.
1. Start engine.
- 2. Perform “POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.
3. Make sure that each circuit pro-

OK

INSPECTION END

CKPS-FRPM (POS)  825rom
MAS AIR/FL SE 1.53V
IACY-AACHY 20 step
by
KR 2][31[4] s
15 [64 | |l smar
SEF630P
5 B
R X (“
R E 8,
Glick
/'-'"/r
- Suitable tool
/] GClick
C/'}-'J’r
MEC703B
6%
/ //// ..,.ﬁ‘('
£

Injector harness

connector /

/Thrcttle wi
drum \

Lexg =

duces a momentary engine
speed drop.
OR
(ﬁ) 2. Listen to each injector operating
sound.
Clicking noise shouid be
heard.
NG
B
CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. ™| & Hamness connectors
2. Disconnect injector harness connectors .
{left bank) and injector sub-harness con- & Harness for open or short
necter (right bank). between ignition switch

3. Turn ignition switch “ON”.

4. Check voltage between each terminal
@ (left bank), & (right bank) and
ground with CONSULT or tester.

Voltage: Battery voltage

injector sub-harness

connector )( (\\)\ '

SEF266P

MECONNEGT
AT
516] | /
_Lmn
@
SEF3220

iOK
®

EC-445

and injector or injector

sub-harness connectar
If NG, repair harness or
connectors.

615

EM

LC

CL

M

AT

FA&
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. Left bank

LISCONNECT
. GE} E Dscowwew

[ Ecm_[o] CONNECTDR:”

108, 171, 113 1-
R —
( Fe1
lﬂ
SEFB57P,
Right bank

W DISCONNECT ‘E DISCONNECT

[ Ecm o] connECTOR])

aE
102 104 106 /5 GJ\

Injector (Cont’d)
®

CHECK OUTPUT SIGNAL CIRCUIT.
1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector.
3. Check harness continuity between the
following terminals and ECM terminals.
Left bank:
@ and (), (01D,
Right bank:
® and (102},
@ and (w0},
{1 and
Continuity should exist.
If OK, check harness for short to ground
and short to power.

NG

Check the following.

OK

D]
h 4

e Harness connectors
, @3
{Right bank}

e Harness for open or short
between each injector
terminal and ECM

If NG, repair open circuit,

shart to ground or short to

power in harness connec-
tors.

CHECK POWER SUPPLY CIRCUIT AND
QUTPUT SIGNAL CIRCUIT (FOR RIGHT
BANK).

1. Remove intake manifold collector.

2. Disconnect injector sub-harness con-
nector.

3. Check harness continuity between ter-
minal & and each terminal & .
Continuity should exist.

If OK, check harness for short,

4. Check harness continuity between each
terminal (1 and terminals @, @, ® .
Continuity should exist.
if OK, check harness for short to
ground and short to power.

NG

.| Repair open circuit, short

lOK

"1 1o ground or short to power
in harness connectors.

CHECK COMPONENT
{Injector}.
Refer to “COMPONENT INSPECTION” on

NG

Replace injector.

next page.
iOK

Perferm “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT"”, EC-104.

SEFG58P
D] Right bank
E DISCOMNECT
Fi31 15, {3]
(T =
NINOE Glz
@
SEFB5IP
[ Right bank
i"’"‘ﬁ . DISCONMECT
T 12Ty -
N\ Is[s/
GED)

[Q]

L

A ]

INSPECTION END

SEF323Q

EC-446

h 4




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)

P, DSEONELT COMPONENT INSPECTION
3 E@ Injector

1. Disconnect injector harness connector.
(_lgj 2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14Q at 25°C (77°F) Gl
If NG, replace injector.

MA

SEF582P) EM

LG

FE

Gl
MT
AT

FA

3R
St
RS
BT
A
cl

)4

EC-447
617
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WP

U

[l
o:=|=(/l ST
- o™

AL

ON

£

Start Signal

IGNITION
SWITCH

FUSE

(J/B)

Refer to EL-POWER.

% 75A [BEOCK

EC-5/SIG-01

. : Detectable line for DTC
m——  Non-detectable line for DTC

BRAN
||2o 1|
STSW ECM
(ECCS
CONTROL
MODULE)
Refer to last page (Foldout page}.
AR OH === Al 3fs[1
11]12]13]14]15] 18] 17] 18] 182021 {22 [23)24 Mvio 4{2]6
101102 |103| 104] | 105]106] 107 {108
g mo|m|ne| | n3)ue]using F101
W H.S.
7 [ug | g || |12 ]rzedos bz

EC-448

MEC3340



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B START SIGNAL CKT W

1. CLOSE THROTTLE, SHIFT
TQ P OR N RANGE

2. TOUCH START AND
START ENGINE
IMMEDIATELY

[ next |

START |

SEF191L

Start Signal (Cont’d)

INSPECTION START

hd

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON".
2. Perform “START SIGNAL CKT”
- in “FUNCTION TEST” mode with
CONSULT.
OR

OK

3 MONITOR

START SIGNAL
CLSD TH/P SW
AR COND SIG
P/N POS| SW

¥ NO FAIL D

OFF
ON
OFF
ON

L

RECORD |

SEF111P

1. Turn ignition switch “ON”.

2. Check "START SIGNAL" in
“DATA MONITOR” mode with
CONSULT.

e

IGN “ON” OFF

IGN “START” ON

OR

CONKNECT

ECH rﬁcuumscmn]] I% (;‘J

20
v]

LE

men !

SEF109P)

1. Turn ignition switch to “START”.
2. Check voltage between ECM
terminal & and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately OV

NG

L4

h 4

INSPECTION END

Check if 7.5A fuse is OK.

NG

h 4

Replace 7.5A fuse,

. I

B

m OISCONNECT & BISCONHECT
A€ [A€

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector and
7.5A fuse.

3. Check harness continuity between ECM
terminal @ and fuse block.
Continuity should exist.
It OK, check harness for short to ground
and shorl 1o power.

NG

OK

Y

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

'

INSPECTION END

(E ECONNEC;DE-I] Fus
20
@
SEF574Q

EC-449

L J

Check the following.

& Harness connectors
:

e Harness for open or short
between ECM and fuse
block

If NG, repair open circuit,

short to ground or short to

power in harness connec-
tors.

[FA

A

BT

A

[y

619
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control

SYSTEM DESCRIPTION

— Engine speed
Crankshaft position sensor

Y

{POS)

s . Start signal
Ignition swilch

Fuel pump ON-OFF control

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned ON to
improve engine start-up. If the ECM receives a 1°
signal from the crankshaft position sensor (POS), it
knows that the engine is rotating, and causes the
pump to activate. If the 1° signal is not received
when the ignition switch is ON, the engine stalls.
The ECM stops pump operation and prevents the
battery from discharging, thereby improving safety.
The ECM does not directly drive the fuel pump. it
controls the ON/OFF fuel pump relay, which in turn
controis the fuel pump.

Condition Fuel pump operation
Ignition switch is turned to ON. Operates for 1 secand
Engine running and cranking Operates
Except as shown above Stops

A A

ECM (ECCS
control mod-
ule)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

h A

Fuel pump relay

MONITOR ITEM CONDITION

SPECIFICATION

FUEL PUMP RLY s Engine running and cranking

e igniticn switch is turned to ON (Operates for 1 second)

ON

Except as shown above

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 (DC voltage}
NQ.
[Ignition switch “ON”]
|_ For 1 second after turning ignition switch "ON" 0-1v
» B/P Fuel pump relay |Eng|ne is runnlng.]
[Ignition switch "ON~] BATTERY VOLTAGE
1 second after turing ignition switch "ON" (11 - 14v)

EC-450
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Fuel Pump Control (Cont’'d)

IGNITION SWITCH ] - -
ON or START EC-F/PUMP-01
| |
®—
.l. 1 EES(E:K Refer to EL-POWER. . Detectable line for DTG @H
10A 15A {(J/B) w— : Non-detectable line for DTC
().
1 1
el [l i MA
BR  BW
EM
BR
i | Te
BR
FE
BR BW
[1] T FLEL Gl
PUMP
é 9“ RELAY
(Me)
[EER N T
B/P  B/Y
AT
BP  BIY FA
G T
RA
o T HMH -
| [ .
B/P ? 5 B ST
L O—I
FPR | ECM (ECCS J_
CONTROL MODULE) = = RS
— Reler to last page {Foldout page). D
3 EATH
TR [al2]5[6]7 — B
BX0CD) @  aED
G 8]0 [io[11[7e[3[va]5[18] "5 aB = D), (B
(Ba) i
] oe[ o] 1] [roeTwe[ o7 os EL
we] e m [z |na]naus|ne F101 W
7| 1s] g z0] |rerd e res]1es GY H.S. X

MEC130C

EC-451
621
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Fuel Pump Control (Cont’d)

INSPECTION START

SEF297P|

DISCONMECT
= ol L
— A€

=
<]

=

SEF768P

Fuel pump -—
harness
f connector

SEF247P

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harnass continuity between ECM
terminal @) and terminal & .
Continuity should exist.
If OK, check harness for short to ground
and short to power.

Y

DISCOMNEST BISCONNECT
CAE 3

G B

231

@ﬂ

MECY&7B

OK

EC-452

\d
CHECK OVERALL FUNCTION. OK | INSPECTION END
1. Turn ignition switch “ON”, "
2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt
an the fuel feed hose for 1 second
after ignition switch is turned “ON”.
NG
B
CHECK POWER SUPPLY. NG._ Check the following.
1. Turn ignition switch “OFF". " & Harness connectors
2. Disconnect fuel pump relay. .
3. Turn ignition switch “ON". e 15A fuse
4. Gheck voltage betwsen terminals @, @ e 10A fuse
and ground with CONSULT or tester. « Harness for open or short
Voltage: Batlery voltage between fuse and fuel
o pump refay
K if NG, repair harness or
connectors,
l
CHECK POWER GROUND CIRGUIT. NG | Check the following.
1. Turn ignition switch “OFF”. " @ Harness connectors
2. Disconnect fuel pump harness connector .
and fuel pump relay harness connectar. e Hamess for open or short
3. Check harness continuity between termi- between fuet pump relay
nal @ and body ground, terminal (O and fuel pump
and terminal & . o Harness for open or short
Continuity should exist. between fuel pump and
If OK, check harness for short to ground body ground
and short to power, if NG, repair open circuit,
short to ground or short to
OK power in harness connec-
tors.
= v
NG

Check the following.
e Harness connectors
,
® Harness for open or short
between fuel pump relay
and ECM
f NG, repair open circuit,
short to ground or short 1o
power in harness connec-
tors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump gontrol (Cont’'d)

. DISCONNECT - DISCONNECT l

ECM 1 ; CONNECTOR” = 3] - CHECK COMPONENT NG | Replace fuel purnp relay.
EE 115 {Fuel pump relay).
- 1. Reconnect fuel pump relay, fuel

pump hamess connector and

Y
62

ECM hamess connector. MA
C- 2. Turn ignition switch “ON”.
Eﬁ) 3. Turn fuel pump relay “ON" and

“OFF” in “ACTIVE TEST" mode

SEF770P with CONSULT and check oper- EM
ating sound.
OR
ACTIVE TEST
. (] @ Refer to “COMPONENT LG
FUEL PUMP RELAY O N INSPECTION” below.

K

= == MCNTOR = = = io

CMPS-RPM{REF) Orpm CHECK COMPONENT NG | Replace fuel pump.
{Fuel pump). "
Refer to “COMPONENT INSPECTION” FE
below.

v eL

MEF309F1 | perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-104,

A
INSPECTION END
AT
FA
m
COMPONENT INSPECTION BR
— Fuel pump relay
F
Check continuity between terminals @ and & . ST
Pj.g Conditicns Continuity
12V direct current supply BS
1—] between terminals (1 and & Yes
No current supply No _
Bl
If NG, replace relay.
SEF684P
TISCONNECT Fuel pump HMQ
1. Disconnect fuel pump harness connector.
™ 2. Check resistance between terminals I and 2 . EL
@Eﬂ Resistance: 0.2 - 5.00 at 20°C (68°F)
@ If NG, replace fuel pump.
IBX
SEF772F
EC-453

623
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Front Engine Mounting Control
SYSTEM DESCRIPTION

— Engine speed
Crankshaft position sensor (POS)

Y

ECM

(ECCS F rorﬁi
control > englng
module) mounting

Vehicle speed

Vehicle speed sensor

Y

The ECM controls the front engine mounting operation corresponding to the engine speed and the vehicle
speed. The control system has 2-step control [soft/hard].

Front engine mounting control

Front engine

Vehicle conditicn .
mouniing control

Idle {with vehicle stopped) Soft

Driving Hard

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

MONITOR {TEM CONDITION SPECIFICATION
Idle “|DLE”
ENGINE MOUNT ¢ Engine: Running
2,000 rpm “TRVL”

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. |
For 2 seconds after engine speed changes 0-04v
33 WL Front engine mounting from 2,000 rpm to idle speed
|Engine is running. | BATTERY VOLTAGE
B Except the above (11 -14v)
|Engine is running. |
For 2 seconds after engine speed changes 0-0.4v
34 | WR Frent engine mounting from idle speed to 2,000 rom
[Engine is running | BATTERY VOLTAGE
Except the above (11 -14V)

EC-454
624



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Front Engine Mounting Control (Cont'd)

BATTERY EC-EMNT-01
1
10A Refer to EL-POWER.
_ @l
| |
w I ; Detectable line for DTC
m—— ; Non-detectable line for DTC MA
EM
LG
ui
FIE
W
[1] oL
FRONT
ENGINE
MOUNTING
CMT
[L2]) L2 ]
WiL W/R
AT
EA
RA
WL W/R
213,
il 3 BR
EMNT] EMNTZ
Sr
ECM (ECCS CONTROL MODULE) a8
-
AT 6 D B
1 Fag - Fad
\56]7[8/ “ER BR
A
1otficef10]c4] [ros[ros107]1cd =L
10af11o[111]312} fr1af114[115[ 116 W
n7|altiofiao] [124]12e]125]124 AV HS. o

MEC6788

EC-455
625
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WacTiveTesTl L]
IDLE

ENG MOUNTING

675rpm
92°C

MONITOR
CKPSsRPM(POS)
COQOLAN TEMP/S

L iy
[TRAVEL ][ TRV/DL | BTN

SEF784P

— i TT AL
- Frent engine mounting
> X harness connector

DISCONNECT

oo 24 € (@)

SEF785P

DISCONNECT W DISCONNECT
€& A€

[__eom E‘CONNECTEI ane,
EX) 4
[Q]

[Q]

o |

SEF786P)

Front Engine Mounting Control (Cont’d)

INSPECTION START

Y

CHECK THE OVERALL FUNCTION.

1. After warming up engine, run it at idle
spead.

2. Shift selector lever to “D" range while
depressing the brake pedal and pulling
the parking brake control lever.

3. Perform “ENGINE MOUNTING”

in “ACTIVE TEST" mode with

CONSULT and check that the

body vibration changes accord-

ing to switching the condition

(With vehicle stopped}.

OR

OK

INSPECTION END

3. Disconnect front engine mount-
ing harness connector when
engine speed is more than 1,000
rpm.

4, When returning engine speed to
idle speed, check that the body
vibration increases, compared
with the condition of the above
step 2 (With vehicle stopped).

NG

B! hd

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF",

2. Disconnect front engine mounting har-
ness connectar.

3. Check voltage between terminal Gy and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

Check the following.

Y

OK

® Harness connectors
(FB), (E1)

¢ 10A fuse

® Harness for open or short
between front engine
mounting and battery

If NG, repair harness or

connectors.

CHECK QUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal @ and terminal @, ECM termi-
nal é& and terminal @ .

Continuity should exist.
If OK, check hamess for short to ground
and short to power.

NG

Repair open circuit, short to

Y

J'OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

!

ground or short to power in
harness cennectors.

Visually check front engine mounting.

NG

.| Replace front engine

EC-456

"| mounting assembly.
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Power Steering Oil Pressure Switch

IGNITION SWITCH EC-PST/SW-01
ON or START
| |
! FUSE Reter to @“
10A |BLOCK |EL-POWER.
(J/B)
M1 .
LQi(_I (1) . : Detectabie line for DTC MA
I—.—I —: Non-detectable line for DTC
Ay
EM
LG
ECM (ECCS
CONTROL
MODLUILE)

MEQ PWST

e

5]

e
I* oL
)
!

[l

M
RV AT
|‘"‘| OFF POWER STEERING
(1] IACV- Q‘/* Oll. PRESSURE
SOLENOID N EA
VALVE-2 4 ‘?
=] [N
G B EM’%\
| BR
B B B
] _I S1
. l
L 1
Fis RS
BT
TS Refer to last page (Foldout page).
1127374
g [o[ 1 [1alizj1agis]i6ji7]i8]ig]20 &
A
av R ES
I 1
101 102]5C3 ]| 104 ] | 105|106 107 108
D
w0 0| 1] tta] [ af me]vis] e BX
K B T i A e I GY H.S.

MEC132C

EC-457 627
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Wiper motor

“Power steering

/4 oil pressure
/‘/ .

switch harness

F3120)

Power Steering Oil Pressure Switch (Cont’d)

COMPONENT DESCRIPTION

The power steering cil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and

adjust for the increased load.

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

MONITOR ITEM CONDITION SPECIFICATION
] . ] Steering wheel in neutral position OFF
PW/ST SIGNAL . Er?gil:ee: After warming up, idle the (forward direction)
The steering wheel is turned 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 valtage)

NQ.

|Eng%ne is running.[
0-1.58V
a9 5 Power steering oil pres- Steering wheel is being turned. _
it - : T
sure swich [Engine is running. BATTERY VOLTAGE
Steering wheel is not being turned. (11 - 14V)

EC-458
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BPw,/sST SIGNAL CRCUIT I

HOLD STEERING WHEEL
IN A FULL

LOCKED eosimioN
THEN

TOUCH START

Il _START |

MEF0Q23E]

[ NEXT

+MONITOR #NO FAIL

[

PW/ST SIGNAL OFF

1 RECORD |

SEFSa11
. . COMNECT

L ECM |0|CONNECT0H—|
a8

4

SEFGE2P

- JACV-FICD -
- solenoid valve (for B/S)Z__ Y ¥
< harness connector

\Wiv

SEF273P

e DISCONNECT
18
2

112)

Ko

© o— |

SEFGE3P

Power Steering Oil Pressure Switch (Cont’d)

INSPECTION START

Y

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”.
2. Perform “PW/ST SIGNAL
CIRCUIT" in “FUNCTION
TEST” mode with CONSULT.
OR

OK

1. Start engine.
2. Check "PW/ST SIGNAL" in

“DATA MONITOR” mode with
CONSULT.
Steering is neutral position: OFF
Steering is turned: ON

OR

1. Start engine.

2. Check voltage between ECM
terminal @ and ground under
the following conditions.
Voltage:

When steering wheel is
turned quickly.
Approximately OV
Except ahove
Battery voltage

NG

E
Y

INSPECTION END

CHECK POWER SUPPLY-I.

1. Stop engine.

2. Disconnect IACV-FICD solenoid
valve-2 harness connector,

3. Turn ignition swilch "ON™.

4. Check voltage between terminal (1)
and ground with GONSULT or tester.
Voltage: Battery voltage

NG

CK

h 4

¥

Check the following.

e Harness connectors
,

o 10A fuse

» Harness for open or
short between IACV-
FICD solenoid valve-2
and fuse

If NG, repair harness or

connectors.

CHECK POWER SUPPLY-II.

1. Turn ignition switch “OFF”.

2. Disconnect power steering oil pressure
swilch harness connector,

3. Check harness continuity between ter-
minal & and terminal @ .
Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG

lOK

®

EC-459

Repair open circuit, short
to ground or short to power
in harness connectors,

629

WA

&l

RA

EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNEST
Pl 2
) TS.

24
M

= DISCONNECT
TS.

Power Steering Oil Pressure Switch (Cont’d)

®

G T | B
] CHECK GROUND CIRCUIT. NG | Repair open circuit, short to
1. Turn ignition switch “OFF”. > ground or short to power in
2. Check harness continuity between ter- harness connectors.
) @ minal & and engine ground,
(C@ Continuity should exist.
If OK, check harness for short to ground
SEFE64P) and short lo power.
E . DISCOMNECT OK
{13

s, E@ il
an) CHECK {NPUT SIGNAL CIRCUIT. NG | Repair open circuit, short to
1. Disconnect ECM harness connector. 1 ground or short to power in

2. Check harness continuity between ECM harness connectors.
@ terminal @ and terminal A .
Continuity should exist.
_ If OK, check harness for short to ground
ci@ 1 and short to power.
" SEFE65P OK

¥

CISCONNECT CISCONNEST CHECK COMPONENTS NG_ Replace power steering oil
EE:} Gé} {Power steering oil pressure switch and | pressure swilch or 1ACV-
- — IACV-FICD solenoid valve-2). FICD solenoid valve-2.
[_ecm [0l connecTon] GID Refer to “COMPONENT INSPECTION”,
39 EC-461.

[Q]

&

SEFE66P

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

!

INSPECTION END

EC-460
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Power Steering Oil Pressure Switch (Cont’d)

COMPONENT INSPECTION
T R Power steering oil pressure switch
2 15. 1. Disconnect power steering oil pressure switch harness con-
BiscoNNECT nector then start engine. ﬂ
2. Check continuity between terminals @ and @ . @
@ _@ Conditions Continuity MA
- Steering wheel is being turned Yes
SEE96P Steering wheel is not being turned No BM

If NG, replace power steering oil pressure switch.

LG
FE
CL
DISCONNEGT IACV-FICD solenoid valve-2 WT

Disconnect IACV-FICD solenoid valve-2 harness connector.

o Check for clicking sound when applying 12V direct current to
ierminals. AT
FA
RA
SEF667P

e (Check plunger for seizing or sticking. BR

e (Check for broken spring.

@“f a8
Spring ]

e

Plunger

SEF097K|

[FIA

ElL

EC-461
631
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IACV-FICD Solenoid Valve

IGNITION SWITCH 1 EC-FICD-01
ON or START BATTERY
1
7.54 EE%EK mmm : Detectable line for DTG
(J/B) 785A Refer to EL-POWER. s Non-detectable line for DTG
: E106
= T
LI_I LG
P p—
Ez9
) = WB-[Z]-BIP
¥/B
JOINT (E3D
CONNECTOR7 | 1 ]| V1B = V13 Y/ BP
P ® [Eml
[Em| |['5—|| AR viB [} é COMPRESSOR
% ‘5[[ ggLN!R(ITIONEH A -
TER] |1L| = =
BR YB ¥/B
I* lr‘—"mcv
FICD
% SCLENOID
VALVE-{
2
B/IR L1'J
B
a7

] -
- |

ACRHLY
Refer to last page (Foldout page).
106

ECM (ECCS
CONTROL MODULE}

I!I—.—m
L.

m
vy
==}

o
™

]
4]

ro|—fd

5

(M HNed Ml ExI® @ ¢
1]2

GY B 2|2 T PU \&

N\ (Fa7
aiNGe)

2]

101|102 [ 103 106 F105] 106 [ 167 | 10
oafo )M a2 [ n3f s sfne
H7LHE [ a0 plan] 1122 ]

>

24|25 44}45]45]47) |e4]65]66)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
TACV-FICD Solenoid Valve {Contd)

~_‘ - DESCRIPTION
=) E . The idle air adjusting (IAA) unit is made up of the IACV-AAC valve,
A"‘ IACV-FICD solenoid valves and idle adjusting screw. It receives the
G =) signal from the ECM and controls the idle speed at the preset
"l' -‘ value. Gl
IACV-FICD
solenoid valve (for AIC) Brake booster ;
harness connector 4.1' A
‘ a\u V4 £
\ \ SEF272P EM
DIAGNOSTIC PROCEDURE |
" ij:’ INSPECTION START LG
WP My,
\\\\\\;\ ) / /,,
s a=—02 7 CHECK OVERALL FUNGTION. OK | INSPECTION END 55
;’,-j/ 0 8 . . 1. Start engine and warm it up to normal "
*1000 rimin operating temperature.
2, Check idle speed. CL
MEFG34E MIT: 625£50 rpm
AIT: 700+50 rpm {in “N” position)
DISCONNECT . if NG, adjust idle speed. Vil
@i’ 3. Turn air conditioner switch and blower
fan switch “ON".
) A py 4. Recheck idle speed. AT
¢4 @H M/T: Approx. 850 rpm or more
AIT: Approx. 850 rpm or more (in
@ o “N” position) B4
NG
b4 BA
= seressp| | Check if air conditioner compressor func- NG_ Refer to HA section,
tions normally. "
5 B8R
B ¥ ST
CHECK POWER SUPPLY. NG | Chack the following.
1. Stop engine. 7] ® Harness connectors
2. Disconnect JACV-FICD solenaid &, (B IS
valve-1 harness connector. & Joint connector-7
3. Restart engine and let it idle.
4. Check voliage between terminal @ e Harness for open or
and ground with CONSULT or tester. short between LACV-
Voltage: Battery voltage FICD solenocid valve-1
5K and A/C relay [HA
If NG, repair harness or
connectors.
el
&
1o
EC-463
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

. DISCONNECT I

bd

(112

L=

IACV-FICD Solenoid Valve (Cont’d)

®

l

CHECK GROUND CIRCUIT. NG | Check the following.
1. Stop engine. "1 e Harness for open or
2. Check harness continuity between ter- short between IACV-
minal &; and body ground. FICD solenoid valve-1
Continuity should exist. and auto air conditioner
If OK, check harness for short to control unit
ground and short to power. & Auto air conditioner con-
OK trol gmt {Refer to HA
section.}
if NG, repair open circuit,
short 1o ground or short to
power In harness connec-
tors.
h 4
NG

CHECK COMPONENT

(JACV-FICD sclenoid vaive-1).

Refer to “COMPONENT INSPECTION”
below.

L4

OK
Yy

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

y

INSPECTION END

SEF015R
& DISCONNECT
SEFG6TP
Washer
i Spring
Plunger
SEF097K

COMPONENT INSPECTION
IACV-FICD solenoid valve-1

Replace IACV-FICD sole-
noid valve,

Disconnect IACV-FICD solencid valve-1 harness connector.

o Check for clicking sound when applying 12V direct current to

terminals.

o Check plunger for seizing or sticking.

e Check for broken spring.

EC-464




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

IGNITION SWITCH - EC-LD/SIG-01

ON or START BAFTERY

Gl

ELLJS(E;K Refer to EL-POWER. i
20A | (U8} wmem : Detectable line for DTC [MV‘S‘\

@ : — : Non-detectable line for DTC

7.5A 20A

- .E_Ub

| = .
G LB L
Eﬂ el | ¢

& &n |REAR winDOW
d d

DEFOGGER RELAY

EE

GL
T
AT
LA
10
ﬁ.——ﬂ*]—
(M3) FA
- o FA
I ® UH'E_-' R LR = To EL-DEF BA
m D |
-UH
Bi
UF!RNV I
/B "y ST
[l =1
ROV BOM (BODY LOAD ECM (ECCS mg
CONTROL MODULE) &%IEI)LFE%_ i
F101
51
12fsld)= _—>5]6 )
NINHRBNELREE A
E
1of [102] 13 [ 104 | 108 | 108] 107 [P

109 g 2| (03] i4] 18]
g g | [121)122] 2
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Electrical Load Signal (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Rear window defogger "ON” ON
LOAD SIGNAL s Engine: Running
Except the above OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and €9 (ECCS ground).

TER-
WIRE DATA
MILI\(I)AL COLOR ITEM CONDITION (DC voltage}

[Engine is running.]
v

ldle speed (Electrical load; “OFF")

79 R/W Electrical load signal {Engine is running.] ATTERY VOLTAGE

Idle speed (11 - 14V)
{Rear window defogger: “ON")

DIAGNOSTIC PROCEDURE

DISCONKECT
A€

|__Ecm ECONNECTOR”

h 4

79
CK

Y

CHECK THE OVERALL FUNCTION. INSPECTION END
1. Turn ignition switch “OFF™.
& ol 2. Disconnect ECM harness cannector.

3. Turn ignition switch “ON".
4, Check voltage between ECM terminal
SEF787P1 1 @ and ground in the following condi-

tions.

Conditions Voltage (V)

Baitery voli-

Rear window defogger ON
age

Except the above 0

NG

CHECK REAR WINDOW DEFOGGER NG= Check rear window defog-

FUNCTION. ger circuit. Refer to EL
Check if rear window defogger functions section.

properly.
i OK
®

EC-466
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

E m DISCONNECT = DISCONNECT
AE A€

[ecm ECONNECTORITT
| m

SEFO75V

Electrical Load Signal (Cont’'d)

®

o= |

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between ECM
terminal @ and terminals & , @ .
Continuity should exist.

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

NG

Y

OK

b

INSPECTION END

EC-467

Check the following.
» Harness connectors

%), (W50)

® Harness connectors

Que), (BD

e Harness connectors
D),

® Harness for open or
shor between ECM and
rear window defogger
relay .

If NG, repair open circuit,

short to ground or short to

power in harness connec-

tors.

FE

-
=

i

RS

Ef

A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

{GNITION SWITCH 7 EC-MIL/DL-01
ON or START BATTERY
| ]
*—
: : FUSE | Refer to EL-POWER.
10A 10A 7.5A BLOCK e . Detectabie line for DTC
B memee - Non-detectable line for DTC
0 — i
8l 3K G
G RY PIL B
I i
CONNECTOR I
G FOR CONSULT RY
=l [+ 1
COMBINATION
METER 3:"5
e
LAMP) LI_J L|_| l—r‘l
EA] B PI
LG/B I DATALINK
CONNEGTOR
FOR GST
|10||12||13| M8t
GR B B
‘ @
LGB BRY P LG @GR B
------ o T o3 e
LGB BR/Y LG G/B B

Fl
‘ - 1n
LG/B BR/Y P LG G/B

li B B B EI! B B
LED-R SCIRX SCITX SCICL KLINE |ECM | I
ECCS @ ® |
CONTROL 1 A L
MODULE) = = = = =
@D @
Refer o last page (Foldout page).
1]2 7 1l2]3]4]= T==]5]6[7]8
N AR R EEDEER R
GY w
123 [a[2]5]6]7 fflllilll 31]30] 20] 28}/ N7 [26[25
a9 [1o]11{12]13]14]15]18 fio] Teefisf 1 | 40]39]3837][36]35{34|33[22 M\?Jg

101{102| 103|104 | | 105|106 %07 108
gl myaz] [ u3]nd]ns]ne
7 ng|ng|120] 21| re2]12s]
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SERVICE DATA AND SPECIFICATIONS (SDS) |

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling
kPa (kgfon?, psiy @]
. Approximately *
Vacuum hose is connected 935 (2.4, 34)
- Approximately MA
Vacuum hose is disconnected 204 (3.0, 43)
Inspection and Adjustment
LG
— — EGR TEMPERATURE SENSOR
No-load*? M/T: 625+50 EGR :emuperature Resistance
(in “N” position) AT 700150 C (°F) (M)
Air conditioner: ON 0(32) 79-97
i “N® nosili 850 or more
(in "N" posilion) 50 (122) 0.57 - 0.70 e
Ignition timing 15°12° BTDC 100 (212) 0.08-0.10 -
*1: Feedback controlled and needs nc adjustmenis
*2: Under the following conditions: @L
® Air conditioner switch: QFF
s FElectric load: CFF (Heater, fan & rear window defogger) . FRONT HEATED OXYGEN SENSOR
HEATER MT
MASS AIR FLOW SENSOR Resistance [at 25°C {77°F)] Q 23-43
Supply voltage v Batiery voltage (11 - 14) AT
1.0 - 1.7 at idle”
Output voltage v 1.6- 2.1 at 2,500 rom"* FUEL PUMP r;‘/\
: iR
Mass air flow 20-60 at idie* Resistance [at 25°C (7/7°F)] Q 0.2-50
(Using CONSULT or GST) 7.0 - 20.0 at 2,500 rpm*
g-m/sec m
24 1A
*: Engine is warmed up sufficiently and under na-load. :
IACV-AAC VALVE (Step motor type)
Resistance [al 25°C (77°F)]  Q Approximately 30 Bl
ENGINE COOLANT TEMPERATURE
SENSOR -
|
Temperature °C (°F) Resistance INDECTOR
20 (68) e1-29ka Resistance [al 25°C (77°F)] Q 10-14 RS
50 {122) 0.68 - 1.00 k2
80 {194) 0.236 - 0.260 kQ
=27
THROTTLE POSITION SENSOR BY
Accelerator pedal conditions Resistance [at 25°C (77°F)]
Completely released Approximately 0.5 kQ HA
Partially released 0.5-4.0kQ
Completely depressed Approximately 4.0 kQ EL
10

EC-469
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’'d)

CALCULATED LOAD VALUE

REAR HEATED OXYGEN SENSOR HEATER

Calculated load value %
{Using CONSULT ar GST)

Resistance [at 25°C (77°F)] 2 23-4.3

Al idle

14.06 - 33.0

At 2,500 rpm

12.0-250

CAMSHAFT POSITION SENSOR (PHASE)

INTAKE AIR TEMPERATURE SENSOR

1,440 - 1,760
fat 20°C (88°F)]

2,090 - 2,550

HITACHI make
Resistance 0

MITSUBISH! make

Temperature °C (°F)

Resistance kQ

[at 20°C (68°F)|

20 (68}

21-29

80 (176)

0.27 - 0.38

CRANKSHAFT POSITION SENSOR (REF)

EVAP CANISTER PURGE VOLUME

CONTROL VALVE

Resistance [at 25°C (77°F)] Q 470 - 570

Resistance [at 25°C (77°F)] Q

Approximately 30

DROPPING RESISTOR

Resistance [at 25°C (F7°F)] Q Approximately 0.2

EC-470
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