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Alphabetical & P No. Index for DTC

TROUBLE DIAGNOSIS — INDEX

Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX FOR DTC

NDECO001

NDECOO)1501

DTC*6
(CONSUL‘IIEesTrSeen terms) ECM* CONSEJLT Reference page
GST*2

Unable to access ECM — — EC-90

ABSL PRES SEN/CIRC 0803 P0105 EC-124
AIR TEMP SEN/CIRC 0401 PO110 EC-133
AT 1ST GR FNCTN 1103 PO731 AT-112
A/T 2ND GR FNCTN 1104 PO732 AT-118
A/T 3RD GR FNCTN 1105 P0733 AT-124
A/T 4TH GR FNCTN 1106 PO734 AT-130
AT COMM LINE — P0O600 EC-337
AT DIAG COMM LINE 0804 P1605 EC-428
ATF TEMP SEN/CIRC 1208 P0O710 AT-97

A/TTCC S/V FNCTN 1107 P0744 AT-144
CAM POS SEN/CIRC 0101 P0340 EC-271
CLOSED LOOP 0307 P1148 EC-353
CLOSED TP SW/CIRC 0203 PO510 EC-331
COOLANT T SEN/CIRC*3 0103 PO115 EC-139
*COOLANT T SEN/CIRC 0908 PO125 EC-154
CPS/CIRC (0OBD) COG 0905 P1336 EC-361
CPS/CIRCUIT (OBD}) 0802 P0335 EC-266
CYL 1 MISFIRE 0608 P0301 EC-256
CYL 2 MISFIRE 0607 P0O302 EC-256
CYL 3 MISFIRE 0606 P0303 EC-256
CYL 4 MISFIRE 0605 P0304 EC-256
CYL 5 MISFIRE 0604 PO305 EC-256
CYL 6 MISFIRE 0603 PO306 EC-256
ECM 0301 P0605 EC-341
EGRC-BPT VALVE 0306 P04Q2 EC-286
EGRC SOLENOID/NV 1005 P1400 EC-366
EGR SYSTEM 0302 P0400 EC-278
EGR SYSTEM 0514 P1402 EC-378
EGR TEMP SEN/CIRC 0305 P1401 EC-371
ENGINE SPEED SIG 1207 PO725 AT-108
EVAP PURG FLOW/MCN 0111 P1447 EC-403
EVAP SMALL LEAK 0705 P0440 EC-293
EVAP SMALL LEAK 0213 P1440 EC-384

EC-2



TROUBLE DIAGNOSIS — INDEX

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

DTC*8
ltems Reference page
(CONSULT screen terms) ECM*1 CONSULT
GST*2
EVAP SY3 PRES SEN 0704 P0450 EC-312
FR O2 SEN HEATER 0901 P0O135 EC-191
FRONT O2 SENSOR 0303 PO130 EC-159
FRONT O2 SENSOR 0411 PO131 EC-166
FRONT O2 SENSOR 0410 P0O132 EC-171
FRONT G2 SENSOR 0409 P0133 EC-176
FRONT 02 SENSOR 0412 P0O134 EC-184
FUEL SYS DIAG-LEAN 0115 PO171 EC-237
FUEL SYS DIAG-RICH 0114 PO172 EC-244
FUEL TEMP SEN/CIRC 0402 PO180 EC-251
IACV/AAC VLV/CIRC 0205 P0O505 EC-324
IGN SIGNAL-PRIMARY 0201 P1320 EC-355
KNOCK SENSOR 0304 P0325 EC-261
L/PRES SOL/CIRC 1205 PO745 AT-153
MAF SEN/CIRCUIT*3 0102 P0O100 EC-115
MAP/BARO SW SOL/CIR 1302 P1105 EC-343
MULTI CYL MISFIRE 0701 PO300 EC-256
NO SELF DIAGNOSTIC FAILURE INDICATED 03505 P0000 —
NO SELF DIAGNOSTIC FAILURE INDHCATED Flashing™s Ne DTC EC-54
O/R CLTCH S/CIRC 1203 P1760 AT-175
OVER HEAT 0208 — EC-438
P-N POS SW/CIRCUIT 1003 P1706 EC-431
PNP SW/CIRC 1101 PO705 AT-91
PURG VOLUME CONT/N 1008 P0443 EC-300
PURG VCLUME CONT/V 0214 P1444 EC-391
REAR 02 SENSCOR 0611 P0137 EC-197
REAR 02 SENSOR 0510 P0138 EG-206
REAR 02 SENSOR 0707 P0139 EC-215
REAR O2 SENSCR 0512 P0140 EC-224
RA 02 SEN HEATER 0902 PO141 EC-231
SFT SOL A/CIRC*3 1108 PO750 AT-158
SFT SOL B/CIRC*3 1201 P0O755 AT-163
TCC SOLENOID/CIRC 1204 PQ740 AT-139
TP SEN/CIRC A/T*3 1206 P1705 AT-188
TRTL POS SEN/CIRC*3 0403 PO120 EC-144
TW CATALYST SYSTEM 0702 PCc420 EC-290
EC-3
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TROUBLE DIAGNOSIS — INDEX -

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

DTC*8
tems Ref,
(CONSULT screen terms) . GONSULT elerence page
ECM™1 "
GST*2
VC CUT/V BYPASS/Y 0311 P1491 EC-421
VC/V BYPASS/V 0801 P1490 EC-416
VEH SPEED SEN/CIRC*4 0104 PO500 EC-319
VEH SPD SEN/CIRC*4 1102 PO720 AT-103
VENT CONTROL VALVE 0903 P0446 EC-306
VENT CONTROL VALVE 0215 _ P1448 EC-398
VENT CONTROL VALVE 0309 P1448 EC-409

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

*2: These numbers are prescribed by SAE J2012.

*3: When the fail-safe operation occurs, the MIL illuminates.

*4; The MIL illuminates when both the "Revolution sensor signal” and the "Vehicle speed sensor signal® meet the fail-safe condition at

the same time.
*5: While engine is running.
*6: 1st trip DTC No. is the same as DTC No.

P NO. INDEX FOR DTC

NOECOOE1 802

. DTC*

CONSULT EOM™1 (CONSULT soresn ters Reference page
GST*2
— — Unable to access ECM EC-90
No DTC Flashing*5 NO SELF DIAGNOSTIC FAILURE INDICATED EC-54
P0O000 0505 NO SELF DIAGNOSTIC FAILURE INDICATED —
P0O100 0102 MAF SEN/CIRCUIT*3 ' EC-115
P0O105 0803 ABSL PRES SEN/CIRC EG-124
P0110 0401 AIR TEMP SEN/CIRC EC-133
PD115 0103 COOLANT T SEN/CIRC*3 EC-139
PO120 0403 THRTL POS SEN/CIRC*3 EC-144
P0125 0908 *COOLANT T SEN/CIRC EC-154
PO130 0303 FRONT O2 SENSCR EC-159
PO131 0411 FRONT O2 SENSOR EC-166
PO132 0410 FRONT 02 SENSOR EC-171
P0133 0409 FRONT O2 SENSOR EC-176
PO134 0412 FRONT 02 SENSOR £C-184
P0135 0901 FR O2 SEN HEATER EC-191
P0O137 0511 REAR O2 SENSOR EC-197
P0O138 - 0510 REAR O2 SENSOR EC-206
P0138 0707 REAR O2 SENSOR EC-215
P0O140 0512 REAR O2 SENSOR EC-224
PO141 0902 RR 02 SEN HEATER EC-231
PO171 0115 FUEL SYS DIAG-LEAN EC-237

EC-4



TROUBLE DIAGNOSIS — INDEX

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

DTC6

CONSULT ECM"1 (CONSUUIEirgrSeen terms) Reference page &l
GST*2
P72 0114 FUEL SYS DIAG-RICH EC-244 NiA
PO180 0402 FUEL TEMP SEN/CIRGC EC-251
PO300 0701 MULTI CYL MISFIRE EC-256 B
P0301 0608 GYL 1 MISFIRE EC-256
P0302 0607 CYL 2 MISFIRE EC-256 LE
P0303 0606 CYL 3 MISFIRE EC-256
P304 0805 GYL 4 MISFIRE EG-256
P0305 0604 CYL 5 MISFIRE EC-256
P0306 0603 CYL 6 MISFIRE EC-256 FE
P0325 0304 KNOCK SENSOR EC-261
P0335 0802 CPS/CIRCUIT {(OBD) EC-266 AT
P0340 0101 CAM POS SEN/CIRC EC-271
P0O400 0302 EGR SYSTEM EC-278 AX
P0402 0306 EGRC-BPT VALVE EC-286
P0420 0702 TW CATALYST SYSTEM EC-290 U
P0440 0705 EVAP SMALL LEAK EC-293 ]
P0443 1008 PURG VOLUME CONT/V EG-300 oA
P0446 0903 VENT CONTROL VALVE EG-306 o7
P0450 0704 EVAP SYS PRES SEN EC-312
P0500 0104 VEH SPEED SEN/CIRC*4 EC-318 2
P0505 0205 IACV/AAC VLV/CIRC EC-324
P0510 0203 CLOSED TP SW/CIRC EC-331 BT
PG00 — AT COMM LINE EC-337
POB0S 0301 ECM EC-341 A
PG705 1101 PNP SW/CIRC AT-91
PO710 1208 ATF TEMP SEN/CIRC AT-97 sG
P0720 1102 VEH SPD SEN/CIRC A/T*4 AT-103
PO725 1207 ENGINE SPEED SIG AT-108 EL
PO731 1103 AT 1ST GR FNCTN AT-112
PO732 1104 AT 2ND GR FNCTN AT-118 IR
PO733 1105 AT 3RD GR FNCTN AT-124
P0O734 1106 AT 4TH GR FNCTN AT-130
PG740 1204 TCC SOLENOID/CIRC AT-139
PO744 1107 AT TCC SV FNCTN AT-144
P0745 1205 I/PRESS SOL/CIRC AT-153
PO750 1108 SET SOL A/CIRC*3 AT-158

EC-5
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TROUBLE DIAGNOSIS — INDEX

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

DTC"6
CONSULT ECM"1 (CONSULT screen temms) Reference page
GST*2 _
PO755 1201 SFT SOL B/CIRC'3 AT-163
P1105 1302 MAP/BARO SW SOL/CIR EC-343
P1148 0307 CLOSED LOOP EC-353
P1320 0201 IGN SIGNAL-PRIMARY EC-355
P1336 0905 CPS/CIRC (OBD) COG EC-361
P1400 1005 EGRC SOLENOIDV EC-366
P1401 0305 EGR TEMP SEN/CIRC EC-371
P1402 0514 EGR SYSTEM EC-378
P1440 0213 EVAP SMALL LEAK EC-a84
P1444 0214 PURG VOLUME CONTA EC-301
P1448 0215 VENT GONTROL VALVE EC-308
P1447 o111 EVAP PURG FLOW/MON EC-403
P1448 0309 VENT CONTROL VALVE EC-409
P1490 0801 | ver Bypassiv EC-416
P1491 0311 VG CUT/Y BYPASSNV EC-421
P1605 0804 AT DIAG COMM LINE EC-428
P1705 1206 TP SEN/CIRC A/T*3 AT-168
P1706 1003 P-N POS SW/CIRCUIT EC-431
P1760 1203 O/R CLUTCH SOLICIRC AT-175
— 0208 OVER HEAT EC-438

*1:in Diagnostic Test Mode Il (Self-diagnostic results). These numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: When the faii-safe operation occurs, the MIL illuminates.

*4: The MIL illuminates when both the “Revolution sensor signal” and the “Vehicle speed sensor signal” meet the fail-safe condition at
the same time.

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

180 EC-6



PRECAUTIONS
Supplemental Restraint System (SRS) “AlR BAG”

Supplemental Restraint System (SRS) “AIR
BAG”

NOEC0002

The Supplemental Restraint System “AIR BAG”, used along with a seat belt, helps to reduce the risk or severity
of injury to the driver and front passenger in a fronta! collision. The Supplemental Restraint System consists
of air bag modules (located in the center of the steering wheel and on the instrument panel on the passen-
ger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Information necessary to
service the system safely Is included in the RS section of this Service Manual.

WARNING:

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

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

Do not use electrical test equipment on any circuilt related to the SRS unless instructed to In this
Service Manual. SRS wiring harnesses are covered with yellow insulation either just before the
harness cohnectors or for the complete harness, for easy identification.

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

The ECM has an on board diagnostic system. It will light up the malfunction indicator lamp (MIL) to warﬁ?ﬁg
driver of a malfunction causing emission deterioration.

CAUTION:

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

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

Certain systems and components, especially those related to OBD, may use a new style slide-
locking type harness connector.

For description and how to disconnect, refer to EL Section, “Description”, “HARNESS CONNEC-
TOR”.

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

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

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

EC-7
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Engine Fuel & Emission Control System

PRECAUTIONS

ECM PARTS HANDLING

» Handle mass air flow sensor carefully to
avoid damage.

e Do not disassemble mass air flow sensor.

¢ Da not clean mass air flow sansor with
any type of detargent.

e Do not disassemble IACV-AAC valve.

» Even a slight leak in the air intake
system can cause serious problems.

e Do not shock or jar the camshaft
position sensor or
crankshaft position
sensor (OBD),

Engine Fuel & Emission Control System

ECM

& Do not disassemble ECM.

e If a battery terminal is disconnacted,
the memory will return to the ECGM
value.

The ECM will now start to self-control
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
parfs because of a slight variation,

BATTERY

& Always use a 12 volt battery as power
SOUrce.

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

WHEN STARTING

¢ Do not depress accelerator pedal when
starting.

o Immediately after starting, do not rev up
gngine unnecessarily.

* Do not rev up engine just prior 1o
shutdown.

EC-8

NDECOGG4

WIRELESS EQUIPMENT

» When installing CB ham radic or a
mobile phone, be sure to obsstve the
following &s il may adversely affect
electronic control systems depending
on its instaltation location.

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

2) Keep the antenna feedsr line more than
20 c¢m (7.9 in) away from the harness
of electronic controls.

Do not let them run patalflel for & long
distance.

3) Adjust the antenna and fesder ling so
that the standing-wave ratio can be
kept smalist.

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

e ——
Egglooaauu Q

FUEL PUMP

#» Do not operate fuel pump when there
is ho fue! in lines.

» Tighten fuel hose clamps fo the
spacified torque (Refer to MA section).

ECM HARNESS HANDLING

# Securely connect ECM harness
conneclors.

A poor connection can cause an
axtremely high (surge) voltage to
develop in coil and condanser, thus
resulting in damage to ICs.

# Kesep ECM harness at least 10 ¢cm (3.2
in.) away from adjacent harnesses to
prevent an ECM system malfunction
due te receiving external noise,
degraded operation of ICs, etc.

+ Ksep ECM parts and harnesses dry.

e Before removing parts, turn off ignition
switch and then disconnect baltery
ground cable.

SEF098W



PRECAUTIONS

Precautions

SEF289H

Locsenead

Tightened

SEF308Q

Break '

Bend
SEF291H

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

MEFD40D)|

N 7
SERVICE
— ENGINE —
, SOON

' SEF217U

Precautions

NDECO0S

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

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

®): 3 -5 N-m (0.3 - 0.5 kg-m, 26 - 43 in-Ib)

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

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

Before replacing ECM, perform “ECM Terminals and Ref-
erence Value” inspection and make sure ECM functions
properly. Refer to EC-100.

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

The DTC should not be displayed in the “DTC Confirma-
tion Procedure” if the repair is completed. The “Overall
Function Check” should be a good result if the repair is
completed.
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Precautions (Cont'd)

PRECAUTIONS

Battery
voitage

Harness connector
for solenoid valve

Solenoid valve

Circuit tester

OK

!

SEF348N

Cylinder number and Bank layout

Right bank
Left bank

Crankshaft pulley

SEFD29W

¢ When measuring ECM signals with a circuit tester, never
aliow the two tester probes to contact.
Accidental contact of prabes will cause a short circuit and
damage the ECM power transistor.

e Regarding model V41, cylinder number and bank layout
are as shown in the figure.

Wiring Diagrams and Trouble Diagnosis

NDECEO08

When you read Wiring diagrams, refer to the followings:

e “HOW TO READ WIRING DIAGRAMS” in Gl section

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

When you perform trouble diagnosis, refer to the followings:

e “HOW TO FOLLOW TEST GROUP IN TROUBLE DIAGNOSIS” in Gl section

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

EC-10



PREPARATION

Speacial Service Tools

Special Service Tools

NDECO0IT7

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

Tool number

(Kent-Moore No.) Description

Tool name

KY10117100 Loosening or tightening front heated oxygen sen-

(J36471-A) sor with 22 mm (0.87 in) hexagon nut

Heated oxygen sensor

wrench

Kv10114400 a l.oosening or tightening rear heated oxygen sensor

(J-38365) a: 22 mm (0.87 in)

Heated oxygen sensor
wrench

NT&36
Commercial Service Tools
NOECOD08
Tool name Deseription
{(Kent-Moote No.} P
Leak detector Locating the EVAP lsak
{J41418)
NT703
EVAP service port Applying positive pressure through EVAP service
adapter port
(J41413-0BD)
NT704
Hose clipper Clamping the EVAP purge hose between the fuel
tank and EVAP canister applied to DTC P1440
{EVAP control system (small leak-positive pres-
sure)]
Approx. 20 mm (0.79 In)
NT720

EC-11
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PREPARATION

Commercial Service Tools (Cont'd)

Tool name

(Kent-Moore No.) Description

Fuel! filler cap adapter Checking fuel tank vacuum relief valve opening
pressure

NT653

Socket wrench Removing and installing engine coolant tempera-

ture sensor

NT705

186 EC-12



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

EGR valve, EGRC-BPT valve and EGR temperature sensor —

EVAP canistar purge volume control solencid valve —

Pawer steering oit

pressure switch
\\___‘

* -..__‘

@‘\6
:

&

’

Engine Control Component Parts Location

IACV-AAC valve —

MAP/BARO switch solenoid valve —
IACV-FICD solencid valve o

|RINN
I = |

Bﬂa— S

oL

N
PV'W =N SO
@(ﬂ = .-'\w\-\ -

iR

@l
MA
— Throttle position sensor and EM
throttle position switch
— Absolute pressure sensor
— EVAP service port L@

— EGRG-solenoid valve

— Mass air flow sensor

1 Pl

Ignition coil, poWer transistor
and camshaft position sensor
built into distributor

—

Engine coolant temperature sensor —

Injector —
Fuel pressure regulator -

EC-13

BT
HA
¢ f
re
— Fl cam \ S©
Intake air temperature sensor J
- Front heated oxygen sensor Eﬂ;
— Crankshatt position sensor (OBD)
B4

AEC787A
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location (Cont'd)
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Cireuit Diagram

NDECOoTT

t Diagram

ircui

C

P
— = ¢ W o3 o2 Z e o = = o o &
& fird =i = & 5 @ i) 2 ois S| 52 & i g
FUSIBLE
LINC [EEACORTET] (BN A0 DATA LINK IGNITION SWITCH
1@' w m n_u ! CONNECTOR ON or START
o T FOR CONSULT
Ol MALFUNCTION INDICATOR
) FUSE LAMP
N
DATA LINK
CONNECTOR VACUM
FOR GST CUT_YALVE
f i BYPASS
= 6% 20 24 1776 75 BYPAS
>} = 117 = IGNITION
SWITCH ON
FUEL
80 VEHICLE i 5
FUSE INJECTOR 18 SPEED S ToR RELAY
SN, o 1 102 120 SENSOR $ o
I CONTROL UNIT
No. 2 2% b
-~ — 109 c EVAP CANISTER PURGE VOLUME
R |_ No. 3 CONTROL SOLENOID VALVE
TIBATTER ECM M e- 104 EGRC - SOLENGID VALVE
® :c W RELAY [ 103 @mwl
No. & EVAP CANTSTER VENT i
wllls 111 108 CONTROL VALVE
= T@zo. 5 106 101 TACV-AAC VALVE %m_e
REAR e
DXYGEN \@zo. & 113 11 COOLING Low
MAP/BARD SWITCH FAN RELAY-] PRESSURE
SENSOR 4 118 %&rmzoa VALVE FUFL TANK IR SWITCH
Tl 67 16 INERTIA FUEL GALGE UNTT o' o
T o6 7 SHUTOFF SWITCH  (rUEL PUMPY —
t Te—— 19— 3 ge] H1GH
n®“ 7 COOLING PRESSURE
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram

NDECOO

System Diagram

FOR CALIFORNIA

MDECDOI1 801

aABA DIOUBIDS [OIIUOD SWN|OA
abind s9181UBD gYAT @
aAfeA 1N wnnoeA ()

anea ssedAq aaea
o wnnoes (D

anfea [oIuon
uan 18151es dyA @
105uUss sinssaud
welsfs |aauoe dvA3 (B

1818180 gYAT

MOl Ie Jsneyxy ‘
Moy He e _HV

(ag0) Josuas uokpisad yeysyuels

1541180 Am ool dn-wisps
1osuas usbixo pejeoy leey

Josuas ualbixo

youms uoipsod
[ennaupiied -

aosuss aimeusdwal jany yus) ncuvn teng \
yoyms | AR B A 7
m..EEmaEEDIV'. FOCCETREIERED
8 ey %\
yapme aingsaud 10
funsals Jomod ..Tn_“__m
LTl el Y
E j@ng @ @
yoyms ] \
SBUCIPPLOT Y |_ ﬂ
losuas

pRads
dIYSA

= .

[

105USS HIOLY

paleay uold

\ 18fE1BD Aem 921y

Joyiniy 1

L Bnid yiedg

AINGUISIP ©1U1 JIng
losuas uolyisod YeYSwes

N
“bare

Adepeg

Josuas ainsseid aINj0sqy \\hﬂ
b I

BA[BA
prousjos-oHO3

pue J0ISISuBS]
1emod ‘pos uonuby

7 (Nl

A[EA DIOUSIOS
Uapme OUvE/dYIN

losuss
alinjeiadwsal
Je ayely|

18UEB[D Iy

JOSUBS MOJ) e SSER

[ EREHTEE
LoISSIusuRl| )

aAleA ADd

Wo3

-
M—

r

yoHms uoub)

U

//

Yy ||

\

dwe| 101B21pUI

youMms uoisod a0yl pesod ¥ Josues uomsod oyl

7
uoauUNye

wes appl 1584

\ 2AleA

PIOU”IOS JDI4-ADVI
B BABA DVYVY-ADYI

io1enBay ainssaid |ang

10198u|

aAlBA HOF

/ |
Josuas sinjeladwa) HH3

Joguss oinjrladwa; uejood euwfug

Y
/ /m>_m> 148-0H93

SEF102W

EC-16

190



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram (Cont'd)

EXCEPT FOR CALIFORNIA
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Vacuum Hose Drawing
Refer to “System Diagram”, EC-16 for Vacuum Control System.

NDECOG2

EVAP canister purge volume control solenoid valve

AR

EGRC-BPT valve

Intake manifold
collector

MAP/BARO switch solenoid valve

EGR valve
To absolute pressure sensor

EGRC-solenoid valve

v

v,

ap,

y

uct To EVAP canister
EVAP service port

Fuel pressure regulator \\‘

a

To air

To air duct

Throtile body

EGRC-solenoid valve

SEF104W

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

EC-18



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

System Chart

NDECOO13
input (Sansor) ECM Function Output (Actuator)
Camshaft position sensor Fuel injection & mixiure ratio control Injectors
Mass air flow sensor — — -
Distributor ignition system Power transistor

Engine coolant temperature sensor
Front heated oxygen sensor

Ignition switch

Throttle position sensor

Ciosed throttle position switch *4
Park/Neutral position switch

Air conditionar switch

Knock sensor

EGR temperature sensor *1

Intake air temperature sensor
Absolute pressure sensor

EVAP control system pressure sensor *1
Battery voltage

Power steering oil pressure switch
Vehicle speed sensor

Tank fuel temperature sensor *1

e Crankshaft position sensor (OBD) ™

e Rear heated oxygen sensor *3

e TCM (Transmission conirol module) *2
s Air conditioner high pressure switch

Idle air control system

JACV-AAC vaive and IACV-FICD
solenoid valve

Fuel pump centrol

Fuel pump relay

Frant heated oxygen sensor monitor & on
board diagnostic system

MIL (On the instrument panel)

EGR control

EGRC-sclencid valve

Front heated oxygen sensor heater conirol

Front heated oxygen sensor
heater

Rear heated oxygen sensor heater control

Rear heated oxygen sensor
heater

EVAP canister purge flow control

EVAP canister purge volume con-
trol solenoid valve

Air conditioning cut control

Air conditioner relay

Cooling fan control

Cooling fan relays

ON BOARD DIAGNOSIS for EVAP system

¢ EVAP canister vent control
valve

s Vacuum cut valve bypass valve

s MAP/BARO switch sclenoid
valve

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

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

*3: This sensor is not used to control the engine system under normal conditions.
*4: This switch will operate in plage of the throttle position sensor to control EVAP parts if the sensor malfunctions,

EC-19
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Mutltiport Fuel Injection (MF1) System

DESCRIPTION
input/Output Signal Chart

Multiport Fuel Injection (MFI) System

NOECOI4

NDECODI4501

Sensor Input Signal to ECM EC':?O]:"IHC' Actuator
Camshaft position sensor Engine speed and piston position
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature
Front heated oxygen sensor Density of oxygen in exhaust gas
- Throttle position
Throttle position sensor Throttle valve idle position
Park/Neutral position switch Gear position
K - Fuel injec-
Vehicle speed sensor Vehicle speed fion & mix-
4 i Injectors
Ignition switch Start signal ure ratio
control

Air conditioner switch

Air conditioner operation

Knock sensor

Engine knocking condition

Battery

Battery voltage

Absolute pressure sensor

Manifold absolute pressure
Ambient barometic pressure

Power steering oil pressure switch

Power steering operation

Rear heated oxygen sensor”

Density of oxygen in exhaust gas

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

Basic Multiport Fuel injection System

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

flow sensor.

Various Fuel Injection Increase/Decrease Compensation
In addition, the amount of fuel injected is compensated to improve engine performance under various oper-

ating cenditions as listed below.
<Fuel increase>

During warm-up

When starting the engine
During acceleration
Hot-engine operaticn

<Fuel decrease>
o During deceleration

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

o During high engine speed operation

194
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION -
Muitiport Fuel Injection (MFi) System (Cont'd)

Mixture Ratio Feedback Control (Closed loop control}

NDECOGT4504

CLOSED LOOF CONTROL

Injection pulse -

Feadback Fuel
signal injection

ti H
oo ooy [ ———{ " Engne_je——r
OXygen sensor ’

SEF932v

The mixture ratio feedback system provides the best air-fuel mixture ratio for driveability and emission con-
trol. The warm-up three way catalyst can then better reduce CO, HC and NOx emissions. This system uses
a front heated oxygen sensor in the exhaust manifold to monitor if the engine operation is rich or lean. The
ECM adjusts the injection pulse width according to the sensor voltage signal. For more information about the
front heated oxygen sensort, refer to EC-159. This maintains the mlxture ratio within the range of stoichiomet-
ric (ideal alr-fuel mixture).

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

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

Open Loop Control J—

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

Deceleration and acceleration

High-load, high-speed operation

Malfunction of front heated oxygen sensor or its circuit

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

During warm-up

When starting the engine

Mixture Ratio Self-learning Control
NOECOQ14506

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

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

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

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

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

Multiport Fuel Injection (MFI) System (Cont'd)}
Fuel Injection Timing

NDECO014507

* Sequential multiport fuel injection system # Simultaneous multiport fuel injection system
No. 1 cylinc!er—l_I |_|_ No. 1 cylinderJ-I n n
No. 2 cylinder m No. 2 cylinder H g[
No. 3 cylinder r.l No. 3 cylinder A |
No. 4 cylinder I...I No. 4 cylinder —r — —
No. § cylinder No. 5 cylinder J a 1
No. 6 cylinder !—I— Na. 6 cylinder -J-
[*+——1 engine cycle—‘*‘ |‘—1 engine cycle—bi
SEF179U

~ Two types of systems are used.
Sequential Multiport Fuel Injection System N

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

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

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

This system is used when the engine is being started and/or if the fail-safe system {CPU) is operating.

Fuel Shut-off -

Fuel to each cylinder is cut off during deceleration or operation of the engine at excessively high speeds.
Distributor Ignition (DI) System

DESCRIPTION
. NDEGONTS
Input/Output Signal Chart
NDECOD{5501
Sensor Input Signal to ECM EC’;?‘;:“C_ Actuator
Camshaft position sensor Engine speed and piston position
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature

Throttle position
Throttle valve idle position Ignition

timing con- | Power transistor

Throttle position sensor

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

Distributor ignition (D1} System (Cont'd)

System Description

NDEC0015502

Tp

{msec)

Injection pulse widih

1.76

8

g R

0.78

@l
A
MA
EM
N LG
600 1,000 1,400 1,800 2,200
Engine speed {(rpm} SEFT42M

The ignition timing is controlled by the ECM to maintain the best air-fue! ratio for every running condition of
the engine. The ignition timing data is stored in the ECM. This data forms the map shown.

The ECM receives information such as the injection pulse width and camshaft position sensor signal. Com- EE
puting this information, ignition signals are transmitted to the power transistor.

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

A °BTDC ' AT
During the following conditions, the ignition timing is revised by the ECM according to the other data stored
in the ECM.
e At starting AX
e During warm-up
e Atidle 5
e At low battery voltage U
¢ During acceleration '

The knock sensor retard system is designed only for emergencies. The basic ignition timing is programmed BR
within the anti-knocking zone, if recommended fuel is used under dry conditions. The retard system does not
operate under normai driving conditions. If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM. The ECM retards the ignition timing to eliminate the knocking condition. 8r

Air Conditioning Cut Control

DESCRIPTION RS
. NDECO0IE
input/Output Signal Chart
NDECOQ16501
Sensor Input Signat to ECM ECM function Actuator BT
Air conditioner switch Air condlitioner “ON” signal
Thirottle position sensor Throttle valve opening angle A
Camshaft position sensor Engine speed
. . Air conditioner . - $C
Engine coolant temperature sensor Engine coclant temperature Air conditioner relay
cut control ‘
Ignition switch Start signal
EL
Vehicle speed sensor Vehicle speed
Power steering oil pressure switch Power steering operation 1D

System Description

This system improves engine operation when the air conditioner is used.

NDEGCROT6502

Under the following conditions, the air conditioner is turned off.

When the accelerator pedal is fully depressed.

When cranking the engine.

At high engine speeds.

When the engine coolant temperature becomes excessively high.

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

* & & 8 0
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

speed)
DESCRIPTION
. NDECO17
Input/Output Signal Chart
NDECO0 7501
Sensor Input Signal to ECM EC';?OEJHC' Actuator
Vehicle speed sensor Vehicle speed
Park/Neutral position switch Neutral position
o " Fuel cut )
Throttlle position sensor Throttle position control Injectors
Engine coolant temperature sensor Engine coolant temperature
Camshaft position sensor Engine speed

If the engine speed is above 2,500 rpm with no load (for example, in neutral and engine speed over 2,500
rpm) fuel will be cut off after some time. The exact time when the fuel is cut off varies based on engine speed.
Fuel cut will operate until the engine speed reaches 2,000 rpm, then fuel cut is cancelled.

NOTE:

This function is different from deceleration control listed under "Multiport Fuel Injection (MFI) System”, EC-20.

Evaporative Emission System
DESCRIPTION

NDEC0G18

Intake manifold

Throttle body

Purge ling
Vacuum cut valve bypass valve

Vacuum cut valve

A EVAP canister
purge volume control
Water separator solenoid valve
Relief of
“ vacuum oﬁ =
. o= L
Sealing gas cap with | evap {a: Air
pressure relief valve 4= : Fuel vapor

. d| canister
and vacuum relief

valve EVAP canister
Fuel tank vent control valve

SEF927U

The evaporative emission system is used to reduce hydrocarbons emitted into the atmosphere from the fuel
system. This reduction of hydrocarbons is accomplished by activated charcoals in the EVAP canister.

The fuel vapor in the sealed fuel tank is led into the EVAP canister which contains activated carbon and the
vapor is stored there when the engine is not operating or when refueling to the fuel tank.

The vapor in the EVAP canister is purged by the air through the purge line to the intake manifoid when the
engine is operating. EVAP canister purge volume control solenoid valve is controlled by ECM. When the engine
operates, the flow rate of vapor controlled by EVAP canister purge volume control solenoid valve is propor-
tionally regulated as the air flow increases.

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

EC-24



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

INSPECTION oeconre
EVAP Canister
; NDECODISS01 @E
Check EVAP canister as follows:
1. Pinch the fresh air hose.
2. Blow air into port A and check that it flows freely out of port B. |4
[l
SEF424T] L@
% Tightening Torque _— -
Bl ss-12 — 8 9% Tighten EVAP canister as shown in the figure. i T
%‘?_ 108) Make sure new O-ring is installed properly between EVAP can- i
' B0-ing €33 ister and EVAP canister vent control valve.
FE
8.4-108 AT
{0.86 - 110, \
74.6 - 95.5) yoos
: N=m (kg-m, in-Ib) AEC778A A\X
Fuel Tank Vacuum Relief Valve (Built into fuel filler cap)
NDECOOTSS!
1. Wipe clean valve housing. S
2. Check valve opening pressure and vacuum.
Pressure: B
15.3 - 20.0 kPa {0.156 - 0.204 kg/cm?, 2.22 - 2,90 psi) )
C Vacuum:
S -6.0 to -3.3 kPa (-0.061 to —-0.034 kg/cm?, -0.87 to ST
"~ Valve B -0.48 psi)
- ‘ 3. [|f out of specification, replace fuel filler cap as an assembly.
Fuel tank side Valve A CAUT'ON' RS
SEF105W, . .
Use only a genuine fuel filler cap as a replacement. If an incor-
| rect fuel filler cap Is used, the MIL may come on. BT
Vacuum/Pressure gauge
Vacuum/
Fuel fitler Pressure
HA
SE
EL
SEFg438 '

Vacuum Cut Valve and Vacuum Cut Valve Bypass Valve [Di
Refer to EC-421.

Evaporative Emission (EVAP) Canister Purge Volume
Control Solenoid Valve
Refer to EC-300.

Tank Fuel Temperature Sensor
Refer to EC-251.

NDECOQ18808

NDECO013808

EC-25 19
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

EVAP service part adapter

EVAP
service
port

Pressure pump

SEF462UA]

Leak detector

SEF200U

H EVAP SYSTEM CLOSEN
APPLY PRESSURE TO EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.

NEVER USE COMPRESSED
AlR OR HiGH PRESSURE
PUMPI

DG NOT START ENGINE.
TOUCH START.

| cANCEL ||

START |

SEFE38U

B EVAP SYSTEM cLOSE R ]
APPLY PRESSURE TO
SERVICE PORT TQ RANGE
BELOW.
DG NOT EXCEED 0.6psi.

|

0.2 0.4

END

SEF917U

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

How to Detect Fuel Vapor Leakage

CAUTION:

o Never use compressed air or a high pressure pump.

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

NOTE:

e Do not start engine.

e Improper installation of EVAP service port adapter to the EVAP
service port may cause a leak.

@ With CONSULT

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

2} Also attach the pressure pump and hose to the EVAP service
port adapter.

3} Turn ignition switch “ON".

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

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

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

7) Remove EVAP service port adapter and hose with pressure
pump.

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

. NDECOD19512
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

EVAP service port adapier

EVAP
service
port

Pressure pump SEF462UA

EVAP canister
vent control valve

EVAP canister
SEF420V]

Vacuum cut
valve bypass valve

Vacuum cut valve
SEF421V

§ Without CONSULT

1)
2)

3)

4)

5}

6)

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

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

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

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

Remove EVAP service port adapter and hose with pressure
pump.

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

EC-27
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

EVAPORATIVE EMISSION LINE DRAWING

NDECO0Z0

., EVAP canister purge volume control solenoid valve

Intake manifold

EGRC-BPT valve '
callector
W
AN . _
\ 3TN MAP/BARO switch solenoid valve
o (&
(PA

o3 To absolute pressure

g / EGR valve sensor

G » i
(s ‘ To air duct . To EVAP canister
EVAP service port

Fuel pressure regulator

To air duct

SEF108W

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

EC-28



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

\
— o]
L "
L
—(| BN
— < [
— L TN
Lo
—
G
! — [+]
BR
ST
View X
3rd cross membar EVAP control system prassure sensor 4th cross member RS

N J / 7 BT
| 3 RlA
To EVAP canister h -p ;EJ“:USI

purgs control valve - - -~ j i S@

/ﬁ - |
Water separator\L // \'. ‘\\ / EL
Q_’Q—- :-—5\ Vacuum cut valve 3%

Front @
EVAP canister

EVAP canister vent contrel valve

Vacuum cut valve bypass valve

SEF966UA
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Positive Crankcase Ventilation

PCY valve -

¢z : Fresh air

4 : Blow-by gas
SECB31AA,
Engine not ruhning Cruising
or backfiring
1 '.:;l:l;l:&,iT’

- * ll_!li._r—
idling or Acceleration
decelerating ~ or high load

>l
SEF5594

SEC137A

ET277

Positive Crankcase Ventilation

DESCRIPTION

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

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

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

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

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

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

On vehicles with an excessively high biow-by, the valve does not

NOEGGR2T

~ meet the requirement. This is because some of the flow will go

through the hose connection to the air inlet tubes under all
conditions. :

INSPECTION

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

NOECo0E2

PCV Valve Ventilation Hose
1. Check hoses and hose connections for leaks.

2. Disconnect all hoses and clean with compressed air. if any
hose cannot be freed of obstructions, replace.

NDECDGE2502

EC-30



BASIC SERVICE PROCEDURE

Fuel Pressure Release

Data link connector
(DLC) for CONSULT

=—RJBN

ARS282

W FUEL PRES RELEASEN [:]

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

i
START |

SEF823K

Fuse and fusible link box

AEC920A

Fuel Pressure Release

NDEC0G23
Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

(8 WITH CONSULT
1.
2.

3.
4,

3 WITHOUT CONSULT

1
2.
3

ook

NDEC0023501

Turn ignition switch “ON”.

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

Start engine.

After engine stalls, crank it two or three times to release all fuei
pressure.
Turn ignition switch “OFF”,

NOEC0023502

Remove fuel pump fuse located in fusible link box.
Start engine.

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

Turn ignition switch “OFF".
Reinstall fuel pump fuse after servicing fuel system.

Fuel Pressure Check

N =

NDECO024

When reconnecting fuel line, always use new clamps.

Make sure that clamp screw does not contact adjacent
parts.

Use a torque driver to tighten clamps.
Use Pressure Gauge to check fuel pressure.

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

Release fuel pressure to zero.

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

EC-31

EM

LG

AT

S

BR

ST

RS

BT

HA

SG

EL

205
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BASIC SERVICE PROCEDURE

Fuel Pressure Check (Cont'd)

Fuel pressure gauge \ &
et

g

Front

AEC922A)

Fuel pressure

SEF718BA

SEF966R

3. Install pressure gauge between fuei filter and fuel tube.
4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge.
At idling:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)

If results are unsatisfactory, perform Fuel Pressure Regulator
Check.

Fuel Pressure Regulator Check —

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

2. Plug intake manifold with a blind cap.
3. Connect variable vacuum source to fuel pressure regulator.

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

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

Injector

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

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

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

4. Remove intake manifold collector frem engine.
The following parts should be disconnected or removed.

Harness connectors for
IACV-AAC valve
IACV-FICD solencid valve

Throttle position sensor and closed throttle position switch
assembly

EGRC-solenoid valve

EGR temperature sensor
Ground harness

PCV valve ventilation hoses
Vacuum hoses for

Brake booster
EGRC-solenoid valve

EC-32

NDECD025

®e 0 0D
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BASIC SERVICE PROCEDURE

Injector {(Cont'd)

Fue! pressure regulator

EGRC-BPT valve

Air hoses from €l
Air duct

IACV-AAC valve A
Water hoses for

Throttle body

Air relief plug =M
EVAP canister purge hose

EGR flare tube e

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

Vacuum hose for fuel pressure regulator
Fuel feed and return hose

All injectors harness connectors FE
Push injector tail piece.

Do not pull on connector.

Do not extract injector by pinching. AT

g e e D e e e

Push out any malfunctioning injector from injector fuel tube.
Replace or clean injector as necessary. SU
Always replace O-rings with new ones.
Lubricate O-rings with engine oil.

- - BR
install injector to injector fuel tube assembly.

@ 29-38Nm

% E (0.30 - 0.32 kg-m,

26.0 - 33.9 in-Ib)
Insulator \i“D\Jl\

1 1 Locate plate

| | is si
Q O-ring ' on this side

|
1 I
Al ST

Fuel tube ! ci3-— Insulator
assembly  _

pEtal RS

SEF114W

®e e N

9. Install injectors with fuel tube assembly to intake manifold.
Tighten in numerical order shown in the figure. B
a, First, tighten all bolis to 4.9 to 6.0 N-m (0.5 to 0.61 kg-m, 3.6
4.4 f'l'-|b). HA
b. Then, tighten all bolts to 10.8 to 14.7 N-m {1.1 to 1.5 kg-m, 8
to 11 ft-Ib).
10. Reinstall any part removed in reverse order of removal. S&
CAUTION:

After properly connecting fuel hose to injector and fuel tube,
check connection for fuel leakage. EL

AECB20A

Fast Idle Cam (FIC) [B)Y
% MONTOR % NoFAL [l INSPECTION AND ADJUSTMENT
® With CONSULT

COOLAN TEMP/S  25°C 1, Tumn ignition switch “ON”.

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

NDECO028

NDECD025501

| RECORD

SEF052R

EC-33 007
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Fast ldle Cam (FIC} (Cont'd)

BASIC SERVICE PROCEDURE

Mark@
(cam follower lever)

Mark ©
Mark ®

{fast idle cam)
-

Lock nut

Thermo-elemant - .
SEFQ49R)

Mark @

(cam follower lever)

Mark ©

(fast idle cam)

Thermo-element SEF754R

CONNECT

)
59

| o
il

SEF774U

Mark ®

{cam follower lever)

Mark ©
Mark @

Lock nut

Thermo-element -
SEFC49H

Mark &

(cam follower lever)

Mark ©

(fast idie cam)

Thermo-glement SEF754R

3. When engine coolant temperature is 20 to 30°C (68 to 86°F),
make sure that the center of mark A is aligned with mark B as
shown in the figure.

e |f NG, adjust by turning adjusting screw.

Lock nut:
:0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-Ib)

4. Start engine and warm it up.

5. When engine coolant temperature is 75 to 85°C (167 to
185°F), check the following.

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

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

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

® Without CONSULT N

1. Turn ignition switch “ON",

2. Check voltage between ECM terminal 59 (Engine coolant tem-
perature sensor signal) and ground.

3. When the voltage is between 3.12 to 3.52V, make sure that the
center of mark A is alighed with mark B as shown in the fig-
ure.

o If NG, adjust by turning adjusting screw.

Lock nut:
:0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-lb)

4. Start engine and warm it up.

5. When the voltage is between 1.10 to 1.36V, check the follow-
ing.

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

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

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

tion and adjustment again.

EC-34



BASIC SERVICE PROCEDURE

ldle Speed/ignition Timing/idle Mixture Ratio Adjusiment

Idle Speed/Iignition Timing/ldle Mixture Ratio
Adjustment

NDECO027 @ﬂ

PREPARATION

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

e Battery MA
e Ignition system _

e Engine oil and coolant levels EM
e Fuses

e ECM harness connector

L J

L ]

WDECD027501

Vacuum hoses : e
Air intake system

(Oil filler cap, oil level gauge, etc.) '
Fuel pressure EC _

[
¢ Engine compression

¢ EGR valve operation EE
L

L ]

Throttle valve
Evaporative emission system
2) On air conditioner equipped models, checks should be carried out while the air conditioner is “OFF”.

3) On automatic transmission equipped models, when checking idle rpm, ignition timing and mixture ratio,
checks shouid be carried out while shift lever is in “N” position. AX

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

5) Turn off headlamps, heater blower, rear defogger.

6) Keep front wheels pointed straight ahead. U
7) Make the check after the cooling fan has stopped.

BR

EC-35 209



210

BASIC SERVICE PROCEDURE

Idle Speed/gnition Timing/ldie Mixture Ratio Adjustmert (Cont'd)

Overall Inspection Sequence

INSPECTION START I

Perferm on board diagnostic Repair or replace.

system.

OK

|Check & adjust ignition timing.
OK

NG
|Check & adjust idle speed. |———-| Chack |IACV-AAC valve.

OK
” NG NG i
Check function of front heated Check harnesses for front ——| Repair or replace harness(es).%——‘
oxygen senscr. heated oxygen sensor.
oK oK
NG o
Chack CO%. }—- Check emission contrel parts
OK and repair or replace if
necessary.
Replace front heated oxygen
S8nsor,
INSPEGTION END J Check function of front heated [ NG

oxygen Sensor.

OK

NOTE:

NOECO02750701

SEF117W

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

detect the resulting malfunction.

EC-36



BASIC SERVICE PROCEDURE

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

INSPECTION PROCEDURE

EGR valve operation
Electrical connectors
Gasket
Throttle valve and throttle position sensor operation
. Start engine and warm it up until engine coolant fempera-
ture indicator points to the middle of gauge.
Ensure engine stays below 1,000 rpm.

1emp =E
120 270

"y

L SEFg7eU
3. Open engine hood and run engine at about 2,000.rpm for
about 2 minutes under no-load.

Wiy
NN e 77
\\&3\ 4 5/ U,

\E”’”’f////y/

A
g

T
0 8
4 )
x1000 r/min SEFS77U

4. Perform diagnostic test mode 1l (Self-diagnostic results).

Refer to EC-55.

N
SERVICE
— ENGINE —
, SOON |

\\\\:“ {

=NDECO027502
INSPECTION START 2 LCHECK IGNITION TIMING
. Visuaily chack the following: 1. Run engine at about 2,000 rpm for about 2 minutes under
Air cleaner clogging no-ioad.
Hoses and ducts for leaks 2. Rev engine {2,000 to 3,000 rpm) two or three times under

no-load, then run engine at idle speed for about 1 minute.

Wil
\\\\“\ um

N 5 %
S A
= 6
= —

= E |
= 7=
——
Z 8 J
= 0
= - %1000 r/min \

SEF978U
3. Turn off engine and disconnec! throttle position sensor har-
fhess connector.

Throttle position sens

harness connactor

AECT788A

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

5. Check ignition timing with a timing light.

Timing
indicator

AECT89A
15°+2° BTDC (in “P” or “N” position)

R4,

Ml

SU

puy

ST

RE

BT

[

§C

EL

' OK or NG
SEF217U -
: CK | 2 GO TO 4.
OK or NG
NG > GO TO 3.
OK » GO TO 2.
NG > 1. Repair or replace components as
necessary.
2. GO TO 2.
EC-37
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BASIC SERVICE PROCEDURE

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

3 ADJUST IGNITION TIMING 5 ADJUST BASE IDLE SPEED
1. Adjust ignition timing to the specified value by turning dis- 1. Rev engine (2,000 to 3,000 rpm;) 2 or 3 times under no-lcad
tributor after loosening securing bolts which secure distribu- then run engine at idle speed.
tor. _ 2. Adjust idle speed by turning idle speed adjusting screw.
15°+2° BTDC (in “P” or "N” position)
2. Turn off engine and connect throttle posiion sensor hamess
connector 1o throttle position sensor.
Throttle position sensor
harness connector =1
[
W\
—
EGR valve AEGTO1A
70050 rpm (in “P” or “N” positlon)
AECT7I0A
> [Go TO 6.
» [coTo=
6 CHECK TARGET IDLE SPEED
@ With CONSULT
4 CHECK BASE IDLE SPEED 1. Turn off engine and connect throttle position sensor hamess
(@) With CONSULT connector. ) _
1. Read idle speed in "DATA MONITOR” moade with CON- 2. Stant and rev engine (2,00_0 to 3,000 rpm) 2 or 3 times
SULT. under no-load then run at idle speed.
3. Read idle speed in “DATA MONITOR” mode with CON-
T.
¥ MONITOR ¥ NOFALL ] sut
CMPSsRPM(REF) 700 rpm ¥ MONITOR  ¥r NOFAIL |:|
CMPSsAPM(REF} 750 rom
| RECORD | _
SEF356V
70050 rpm {in “P” or “N” position) L RECORD |
) SEF357V
@ Without CONSULT 750450 rpm (in “P” or “N” position)
1. Check idle speed.
) 700+50 rpm (in “P” or “N” pasition) ® Without CQNSULT .
1. Turn off engine and connect throitle position sensor harness
OK or NG cannector.
oK > GOTOGs. 2. Start and rev engine (2,009 to 3,000 rpm) 2 or 3 times
under no-load then run at idle speed.
NG > GO TO 5. 3. Check idle spead.
750450 rpm (in “P” or “N” position)
OK or NG
OK (With > GO TO 8.
CONSULT)
OK (Withoui » GO TO9.
CONSULT)
NG » GO TO7.

012 EC-38



BASIC SERVICE PROCEDURE

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

7 DETECT MALFUNCTIONING PART

Check the following.

1. Check IACV-AAC valve and replace if necessary. Refer to
EC-324.

2. Check IACV-AAC valve hamess and repair if necessary.

Refer to EC-324.

Check ECM function by substituting another known good

ECM.

(ECM may be the cause of a problem, but this is rarely the

case.)

3.

9 CHECK FRONT HEATED OXYGEN SENSOR

SIGNAL

With GO TO B.

CONSULT

Without » |(GOTOO.

CONSULT

8 CHECK FRONT HEATED OXYGEN SENSOR

SIGNAL

(@) With CONSULT

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

2. See “FR 02 MNTR” in “DATA MONITOR” mode.

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

% No FAL []
2000rpm
RICH

¥ MONITOR

CMPS*RPM (REF)
FR 02 MNTR

RECORD

L

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

SEF054P

@ Without CONSULT

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

. Set “Front heated oxygen sensor monitor” in the Diagnostic
Test Mode II. Refer to EC-55.

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

N 4
SERVICE
— ENGINE —
SOON

!

SEFR17U
OK or NG
oK p [INSPECTION END
NG (MiLdoes P [GOTO 11,
not blink.}
NG (MIL > 1. Replace front heated oxygen sen-
blinks less S0r.
than 5 times.) 2. GOTO 10.
10 CHECK FRONT HEATED OXYGEN SENSOR
SIGNAL
() with CONSULT

1. Warm up engine to normal operating temperature.

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

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

Running engine at 2,000 rpm under no-load , check that the
monitor fluctuates belween “LEAN” and “RICH” more than 5
times during 10 seconds.

1 time: RICH — LEAN — RICH

3.
A,

OK or NG 2 times: RICH — LEAN — RICH — LEAN — RICH
oK » |INSPECTION END @ Without CONSULT
- . Warm up engine to normal operating iemperature.
NG (Monitor > GO TO 1. 2. Run engine at about 2,000 rpm for about 2 minutes under
does not fluc- no-load
uate.) 3. Set “Front heated oxygen sensor monitor” in the Diagnostic
NG (Monitor » 1. Replace front heated oxygen sen- Test Mode |l. Refer to EC-55.
fluctuates less SOr. 4. Make sure that MIL goes on more than 5 times during 10
than 5 times.) 2, GO TO 10. seconds at 2,000 rpm.
OK or NG
OK > INSPECTION END
NG > GO TO 1.
EC-39

A
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A

SG

EL
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BASIC SERVICE PROCEDURE

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

11 CHECK FRONT HEATED OXYGEN SENSOR

HARNESS

13 [PREPARATION FOR “CO” % CHECK

1. Turn off engine and disconnect battery ground cable.
2. Disconnect ECM harness connecior,
3. Disconnect front heated oxygen sensor harmess connector,
4, Check harness confinuity between ECM terminal 50 and
front heated oxygen sensor hamess connector.
Front healed oxygen

sensor harness @

connector = ﬁ

1> |L_Ecwm [ofconnectorl H.S.
50

DISCOMNECT

&
TS.

DISCOMNECT

[Q]

@ With CONSULT

1. Turn ignition switch “ON".

2. Select “COOLANT TEMP” in “ACTIVE TEST" mode.

3. Set “COOLANT TEMP” to 5°C (41°F) by touching “DWN"
and “Qd".

0

B AcTIVETEST

COOLANT TEMP 5°C
=z=z=zz==== MONITOR ==========
CMPSsRPM(REF) Orpm
INJ PULSE 0.0msec
IGN TIMING 70BTDC

Qull uP_| DVmVN II’(%I

SEF770W

SEFt18W
Continuity should exlsts.
OK or NG
OK > 1. Connect ECM harness connector.
2. GO TO13.
NG » GO TO 12
12 FIX THE MALFUNCTION

1. Repair or replace harness between ECM and front heated
oxygen sensor.

. Connect ECM harness connector.

. Disconnect throttle position sensor harness connector.

. Start engine.

£

» |GOTOS.

@ Without CONSULT

1. Disconnect engine coolant temperature senser harness
connector.

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

Engine coolant
temperature sensor

o harness connector
A=
&

DISCONNECT

2 .5k0 resistor SEFgs2U

>

EC-40

GO TO 14,




BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/idle Mixture Ratio Adjustmaent (Cont'a)

14 |CHECK “CO” %

1. Stant engine and warm it up until engine coolant tempera- @H
ture indicator peints to the middle of gauge.

1emp =E MA
l‘_)’
120 270 W
LG
\ SEFe76U

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

\\\\\\\\\ ‘l! Hj U///, 7
ZA 5

N v,
Q %
) A
6
A A
7 —j
Z S AX
%1000 r/min N SEF978U
3. Check “CQ" %. SU
Idle CO: 2.2 to 10.8% and engine runs smoothly.
4. 5 Without CONSULT
After checking CO%,
a. Disconnect the resistor from terminals of engine coolant R
temperature sensor.
b. Connect engine coclant temperature sensor hamess con-
nector to engine coclant temperature sensor. ST
OK or NG
OK > 1. Replace front heated oxygen sen- BS
Sor.
2. GOTO 10,
NG » GO TO 15. BT
15 DETECT MALFUNCTIONING PART MA

Check the following.

1. Connect front heated oxygen sensor hamess connector to
front heated oxygen sensor. 8@

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

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

4. Check injector and its circuit. Refer to EC-451.
Clean or replace if necessary. EL

5. Check engine coolant temperature sensor and its circuit.
Refer to EC-139, 154.

8. Check ECM function by substituting another known good [[@X

© ECM.

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

» |GOTOS.

EC-41 015
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

Introduction

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

NDECO028

Emission-related diagnostic information

SAE Mode

Diagnostic Trouble Code (DTC)

Mode 3 of SAE J1979

Freeze Frame data

Mode 2 of SAE J1979

System Readiness Test (SRT) code

Mode 1 of SAE J1979

1st Trip Diagnostic Trouble Code (1st Trip DTC)

Mode 7 of SAE J1979

1st Trip Freeze Frame data

Test values and Test limits

Mede 6 of SAE J1979

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

X: Applicable —: Not applicable
DTC 151 ip DTC Freeﬁztzrame 15;;";'::;2?:9 SRT code Test value
ECM*3 X X1 — _ _ _
CONSULT X X X X X —
GST X X2 X _ X X

*1; When DTC and tst trip DTC simultaneously appear on the display, they cannot be clearly distinguished from each other.
*2: 1st trip DTCs for self-diagnoses concerming SRT items cannot be shown on the GST display..
*3: In diagnostic test mode Il (Self-diagnostic resutts)

The malfunction indicator lamp (MIL)} on the instrument panel hghts up when the same malfunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode. (Refer to EC-90.)

Two Trip Detection Logic I

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

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

and store DTC and Freeze Frame data, even in the 1st trip, as shown below.
X: Applicable —: Not applicable

MIL DTC 1st trip DTC
ltems 1st trip ond trip |1sttripdis-| 2ndtrip |1sttrip dis-| 2nd trip
Blinking | Lighting up lighting up playing displaying playing dispiaying
Misfire {(Possible three way catalyst
damage) X . . X . X .
— DTC; P0O300 - PO306 (0701, 0603 -
0608) is being detected
Misfire (Possible three way catalyst
damage) L X . X . X _
— DTC: PO300 - PO306 (0701, 0603 -
0608) has been detected
Closed loop control
— DTC: P1148 (0307) - X o X o X -
Fail-safe items (Refer to EC-90.) — X — X1 — xX* —
Except above — — X — X X X
*1: Except "ECM"
EC-42



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

Emission-related Diagnostic !nformation

NDECGR30

DTC AND 1ST TRIP DTC woecsosos ]
The 1st trip DTC (whose number is the same as the DTC number} is dlsplayed 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. MA

If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM memory. The MIL will not

light up (two trip detection logic). If the same malfunction is not detected in the 2nd trip {meeting the required

driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same malfunction is detected in the [y
2nd trip, both the 1st trip DTC and DTC are stored in the ECM memory and the MIL lights up. In other words,

the DTC is stored in the ECM memory and the MIL lights up when the same malfunction occurs in two con-
secutive trips. If a 1st trip DTC is stored and a non-diagnostic operation is performed between the 1st and L&
2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that blink or light up the MIL dur-

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

Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION", EC-51.

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

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

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow” procedure Step I, refer to EC-79. Then perform “DTC Confirmation Proce- AX
dure” or “Overall Function Check” to try to duplicate the problem. If the malfunction is duplicated, the item
requires repair.

How to Read DTC and 1st Trip DTC

DTC and 1st trip DTC can be read by the following methods.
1) & No Tools BR

The number of blinks of the MIL in the Diagnostic Test Mode I! (Seli-Diagnostic Results) Examples: 0101,
0201, 1003, 1104, efc.

i
]

NDECOD3050101

These DTCs are controlled by NISSAN. ' ' 8T
2) (@) With CONSULT

& With GST as

CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, PO705, PO750, etc. i

These DTCs are prescribed by SAE J2012.

(CONSULT also displays the malfunctioning component or system. ) BT

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

e Output of a DTC indicates a malfunction. However, Mode H and GST do not indicate whether the
-malfunction Is still occurring or has occurred in the past and has returned to normal. CONSULT {4
can identify malfunction status as shown below. Therefore, using CONSULT (if availabie) is rec-
ommended.

A sample of CONSULT display for DTC and 1st trip DTC is shown below. DTC or 1st trip DTC of a maffunc- $C
tion is displayed in SELF-DIAGNOSTIC RESULTS mode of CONSULT. Time data indicates how many times

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

If the DTC is being detected currently, the time data will be “0”. EL
If a 1st trip DTC is stored in the ECM, the time data will be “[11]".

' D
B sELF-DIAG RESULTS H O N SELF-DIAG RESULTS T u DX

FAILURE DETECTED TIME FAILURE DETECTED TIME
DTC JACV-AAC VALVE 0 1st trip IACV-AAC VALVE [4t1
display [ PO505 1 DTC [Po5051]

display
|[ERASE]| PRINT |{FFdata | |[ERASE|| PRINT ||FFdata |
SEF180U
EC-43
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FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA o

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

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

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

Priority ftems

Freeze frame data Misfire — DTC: P0300 - P0306 (G701, 0603 - 0608)

1 Fuel Injection System Function — DTC: P0O171 (0115), PO172 (0114)

2 Except the above items (Includes A/T related items)

3 1st trip freeze frame data

For example, the EGR malfunction (Priority: 2) was detected and the freeze frame data was stored in the 2nd
trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data will be updated
from the EGR malfunction to the misfire. The 1st trip freeze frame data is updated each time a different mal-
function is detected. There is no priority for 1st trip freeze frame data. However, once freeze frame data is
stored in the ECM memory, 1st trip freeze data is no longer stored {because only one freeze frame data or
st 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 (onglnal) 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”, EC-51.

SYSTEM READINESS TEST {(SRT) CODE

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

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

SRT codes are set after self-diagnosis has been performed one or more times. This occurs regardiess of
whether the diagnosis is in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips.
The following table lists the 5 SRT items (18 test items) for the ECM used in V41 models.

SAT items Self-diagnostic test items

Catalyst monitoring o Three way catalyst function P0420 (0702)

o EVAP control system (Small leak — negative pressure) P0440 (0705)
EVAP confrol system (Small leak — positive pressure) P1440 (0213)
EVAP control system purge fiow monitoring P1447 (0111)

EVAP system monitoring

Front heated oxygen sensor (Circuit) PO130 (0303)

Front heated oxygen sensor (Lean shift monitoring) PO131 (0411)
Front heated oxygen sensor (Rich shift monitoring) P0132 (0410)
Front heated oxygen sensor (Response monitoring) P0O133 (0409)
Front heated oxygen senser (High voltage) P0134 (0412)

Oxygen sensor monitoring

Rear heated oxygen sensor (Min. voltage monitoring) P0O137 (0511)
Rear heated oxygen sensor (Max. voltage monitoring) P0138 (0510)
Rear heated oxygen sensor {Response monitoring) P39 (0707)
Rear heated oxygen sensor (High voltage) P0140 (0512)

EC-44
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SRT items Self-diagnostic test items

Front heated oxygen sensor heater P0135 {0901)

Oxygen sensor heater monitoring Rear heated oxygen sensor heater PQ141 (0902)

EGR function {close) P0400 (0302)
EGRC-BPT valve function P0402 (0306)
EGR function {open) P1402 (0514)

EGR system monitoring

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-51). In addition, after the engine control components/system are repaired or if the battery termi-
nals remain disconnected for more than 24 hours, atl SRT codes may be cleared from the ECM memory.

How to Dispiay SRT Code

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

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

A sample of CONSIULT display for SRT code is shown below.

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

complete and SRT is set.

NOECOGIS0307

WsrRTsaTuUs B [
CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM INCMP
| PRINT
SEF2150

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

EC-45
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e The time required for each diagnosis varies with road surface conditions, weather, altitude, individual driv-
ing habits, etc.
Zone A refers to the range where the time required, for the diagnosis under normal conditions®, is the @]
shortest.
Zone B refers to the range where the diagnosis can still be performed if the diagnosis is not completed
within zone A. MA
*: Normal conditions refer to the following:
— Sea level _
- Flat road _ EM
— Ambient air temperature: 20 - 30°C (68 - 86°F)
— Diagnosis is performed as quickly as possible under normal conditions. LG
Under different conditions [For example: ambient air temperature other than 20 - 30°C (68 - 86°F)], diag-

nosis may also be performed.
Pattern 1: EC

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

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

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

Pattern 2:

¢ When steady-state driving is performed again even after it is interrupted, each diagnosis can be conducted. AX
In this case, the time required for diagnosis may be extended.
Pattern 3: Sl
e The driving pattern outlined in *2 must be repeated at least 3 times.
Pattern 4:
BR

e Tests are performed after the engine has been operated for at least 17 minutes.
o The accelerator pedal must be held very steady during steady-state driving.
e If the accelerator pedal is moved, the test must be conducted all over again. ST

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

(56 MPH) again. RS
*2: Operate the vehicle in the following driving pattern.
1) Decelerate vehicle to 0 km/h (0 MPH) and let engine idle. B

2) Repeat driving pattern shown below at least 10 times.

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

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

§G
TR 1L R p——
(30 - 35 MPH) : EL
132X
0 kmih s
(0 MPH) f10gi108; 208
SEF414S

*3: Checking the vehicle speed with CONSULT or GST is advised.
*4: The driving pattern may be omitted when “PURG FLLOW P1447" is performed using the “DTC WORK
SUPPORT” mode with CONSULT.

EC-47 o1
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*5: The driving pattern may be omitted when “EVAP SML LEAK P0440” is performed using the “DTC WORK

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

e “EGR SYSTEM P0400”
e “‘EGR SYSTEM P1402”

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

Suggested Transmission Gear Position for A/T Models

Set the selector lever in the “D* position with the overdrive switch tured ON.

TEST VALUE AND TEST LIMIT {GST ONLY -~ NOT APPLICABLE TO CONSULT)

The following is the information specified in Mode 6 of SAE J1979.

The test value is a parameter used to determine whether a system/circuit diagnostic test Is “OK™ or “NG” while
being monitored by the ECM during self-diagnosis. The test limit is a reference value which is specified as the
maximum or minimum value and is compared with the test value being monitored.

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

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

NDECDG30504

X: Applicable —: Not applicable

Test value (GST display}
SRT ftem Self-diagnostic test item Test fimit Application
TID CID
01H 01H Max.
CATALYST Three way catalyst function
02H 81H Min. X
EVAP control system
(Smail leak) 05H 03H Max. X
EVAP SYSTEM
EVAP control systgm purge flow 06H 83H Min. X
monitering )
09H 044 Max. X
0AH 84H Min. X
Front heated oxygen sensor 0BH 04H Max. X
0CH 04H Max. X
02 SENSOR ODH 04H Max. X
19H 86H Min. X
1AH 86H Min. X
Rear heated oxygen sensor
18H 06H Max. X
1CH 06H Max. X
29H 08H Max. X
Front heated oxygen sensor heater
2AH 88H Min. X
02 SENSOR HEATER
2DH 0AH Max. X
Rear heated oxygen sensor heater

2EH 8AH Min. X

EC-48
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Test value {GST dispiay)
SRT item Self-diagnostic test item Test limit Application
TID ciD
31H 8CH Min. X
32H 8CH Min. X
EGR function 33H 8CH Min. X
EGR SYSTEM 34H 8CH Min. X
354 OCH Max. X
36H 0CH Max. X
EGRC-BPT valve function
37H 8CH Min. X
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS R
X: Applicable —: Not applicable
DiC4 Test value/

(CONSUL:!esTfeen term) ng%jzu oM SRT code (gess_ltu ir:li; ) 1st trip DTC*4 Re;czrggce
FALURE NDICATED | P00 | 05 - - - -
MAF SEN/CIRCUIT P0100 0102 — — X EC-115
ABSL PRES SEN/CIRC PO105 0803 -_ — X EC-124
AIR TEMP SEN/CIRC PO110 0401 — — X EC-133
COOLANT T SEN/CIRC P0O115 0103 — — X EC-13¢
THRTL POS SEN/CIRC PO120 0403 — - X EC-144
*COOLAN T SEN/CIRC PD125 0808 — — X EC-154
FRONT O2 SENSCR PO130 0303 X X X3 EC-159
FRONT 02 SENSOR PO131 0411 X X X*3 EC-166
FRONT 02 SENSOR P0O132 0410 X X X*3 EC-171
FRONT O2 SENSOR P0133 0409 X X xX*3 EC-176
FRONT O2 SENSOR P0134 0412 X X X3 EC-184
FR Q2 SEN HEATER P0135 0901 X X x*3 EC-191
REAR 02 SENSOR PO137 0511 X X X3 EC-197
REAR O2 SENSOR P0138 0510 X X X3 EC-208
REAR O2 SENSOR P0139 0707 X X X3 EC-215
REAR Q2 SENSOR PO140 0512 X X X*3 EC-224
RR 02 SEN HEATER PO141 0902 X X X*3 EG-231
FUEL SYS DIAG-LEAN P0171 o115 — — X EC-237
FUEL SY3 DIAG-RICH PO172 014 — — X EC-244
FUEL TEMP SEN/CIRC PO180 0402 — — X EC-251
MULTI CYL MISFIRE P0O300 0701 — — X EC-2536
CYL 1 MISFIRE P0301 0608 _ — X EC-256
CYL 2 MISFIRE PC302 0607 — — X EC-256
CYL 3 MISFIRE P0O303 0606 — — X EC-256

EC-49
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tems oo Test vglu_e/ ) Reference
(CONSULT screen terms) CONSEJLT ECM*1 SRT code (;ess_lt_ l('::;;) 1st trip DTC"4 page
GST*2
CYL 4 MISFIRE PO304 0605 — — EC-256
CYL 5 MISFIRE PO305 0604 — — EC-256
CYL 6 MISFIRE PO306 0603 — — EC-256
KNOCK SEN/CIRC P0325 0304 — — — EC-261
CPS/CIRCUIT (OBD) PO335 0802 — — EC-266
CAM POS SEN/CIRC P0O340 0101 — — X EC-271
EGR SYSTEM P0400 0302 X X x*3 EC-278
EGRC-BPT VALVE P0402 0306 X X X*3 EC-286
TW CATALYST SYSTEM P0420 Q0702 X X xX*3 EC-290
EVAP SMALL LEAK PQ440 Q705 X X X*3 EC-293
PURG VOLUME CONT/N P0443 1008 _ — X EC-300
VENT CONTROL VALVE P0O446 0903 — — X EC-306
EVAPO SYS PRES SEN P0450 0704 — — X EC-312
VEH SPEED SEN/CIRC PO500 0104 — — X EC-319
IACV/AAC VLV/CIRC PO505 0205 — — X EC-324
CLOSED TP SW/CIRC PO510 0203 — — X EC-331
A/T COMM LINE POGOD — —_ —_ — EC-337
ECM P0605 0301 —_ — X EC-341
PNP SW/CIRC PO705 1101 — — X AT-91
ATF TEMP SEN/CIRC PO710 1208 — — X AT-97
VEH SPD SEN/CIR AT PO720 1102 — — X AT-103
ENGINE SPEED SIG P0O725 1207 — — X AT-108
A/T 1587 GR FNCTN PO731 1103 — — X AT-112
A/T 2ND GR FNCTN P0732 1104 — — X AT-118
A/T 3RD GR FNCTN PO733 11056 — — X AT-124
A/T 4TH GR FNCTN PO734 1106 — — X AT-130
TCC SOLENCID/CIRC P0O740 1204 —_ — X AT-139
AT TCC S/V FNCTN P0744 1107 — — X AT-144
L/PRESS SOL/CIRC PO745 1205 — — X AT-153
SFT SOL A/CIRC PO750 1108 — — X AT-158
SFT SOL B/CIRC PG755 1201 — — X AT-163
MAP/BARO SW SOL/CIR P1105 1302 — — X EC-343
CLOSED 1LOOP P1148 0307 — — — EC-353
IGN SIGNAL-PRIMARY P1320 0201 _— —_— X EC-355
CPS/CIRC {OBD) COG P1336 0805 — — X EC-361
EGRC SOLENOID/V P1400 1005 — — X EC-366
EC-50
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DTC™4 Test value/
(CON UL e toms) | cONSULT . SRT code ( Tost I(i)r:li; | 1st trip DTC*4 He;e:‘::ce
GST*2

EGR TEMP SEN/CIRC P1401 0305 — — X EC-371
EGR SYSTEM P1402 0514 X3 EC-378
EVAP SMALL LEAK P1440 0213 X3 EC-384
PURG VOLUME CONT/V P1444 0214 —_ — X EC-391
VENT CONTROL VALVE Pi446 0215 — — X EC-398
EVAP PURG FLOW/MON P1447 0111 X X X3 EC-403
VENT CONTROL VALVE P1448 0308 —_ — X EC-409
VC/N BYPASS/V P1490 0801 — — X EC-416
VC CUT/V BYPASS/V P14g1 0311 —_ - X EC-421
AT DIAG COMM LINE P1605 0804 —— — X EC-428
TP SEN/CIRG AT P1705 - 1206 — - X AT-168
P-N POS SW/CIRCUIT P1706 1003 — — X EC-431
O/R CLTCH SOL/CIRC P1760 1203 — — X AT-175

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

*2: These numbers are prescribed by SAE J2012.

*3: These are not displayed with GST.

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

HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION —

How to Erase DTC (B With CONSULT)

NDFECO03080601

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

1.

2,

oW

s Now

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

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS™.

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

Touch “ENGINE".

Touch “SELF-DIAG RESULTS".

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

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

EC-51
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How to erase DTC (With CONSULT)

1. If the ignition swilch stays “ON” after repair work, be sure to turn ignition switch "OFF” once. Wail at least 5 seconds
and then turn it “ON” (engine stopped) again.
|l skecTsvstEM | {l sececromwemope [ W SELF-DIAG RESULTS I []
[ ENGINE ] [sELF-Da RESUTS ! | FAILURE DETEGTED
l AT . | | DATA MONITOR ] SHIFT SOLENOID/V A
| il | [:> | bTC WORK SUPPORT | |:>
i | { TCM PART NUMBER 1
| 0 1 L |
l | I |  [Erase|[ PRINT |[ FFdata ]
2. Turn CONSULT *ON’, and touch 3. Touch "SELF-DIAG RESULTS". 4. Touch "ERASE". (The DTC in the
“ATT. _ TCM will be erased.)
Touch Touch
F Bagic, <. | waacke, <
[l seLecTsvsTEM | [l seecTomamope [ W SELF-DiAG REsuLTs Bl []
I ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME
| AT . & ] [ SELF-DIAG RESULTS ] SFT SOL AGIRC 0
: [PD750]

] |:> [ DATa MoNITOR ] |:>
| | | AcTIVE TEST |
| | [ DTC CONFIRMATION ] m
[ | [ EcM PART NUMBER [ [ ERASE |[ PRINT || FFdata
5

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

SATSB2)

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

How to Erase DTC (& With GST)
NOTE: _
If the DTC is not for A/T related items (see EC-2), sKip step 2.

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

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

3. Select Mede 4 with GST (Generic Scan Tool).
The emission related diagnostic information in the ECM can be erased by selecting Mode 4 with GST.

How to Erase DTC (& No Tools)

NOTE:

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

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

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

3. Change the diagnostic test mode from Mode il to Mode | by turning the mode selector on the ECM. (See
EC-55.)

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

EC-52
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L]

1)
2)
3)
4)
5)
6)
7)

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

Erasing the emission-related diagnostic information using CONSULT or GST is easier and quicker G
than switching the mode selector on the ECM.

The following data are cleared when the ECM memory is erased.
Diagnostic trouble codes

1st trip diagnostic trouble codes

Freeze frame data EM
1st trip freeze frame data

System readiness test (SRT) codes
Test values

MA

LG

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

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

Malfunction Indicator Lamp (MIL) EE

DESCRIPTION

NDECOG3T

N N
SERVICE

— ENGINE —

, SOON .

' SEF217U
, \ STl

The MIL is located on the instrument panel.

1. The MIL will light up when the ignition switch is turned ON without the engine running. This is a bulb check.

e If the MIL does not light up, refer to EL section (“WARNING LAMPS”) or see EC-474. RS

2. When the engine is started, the MIL shouid go off.

if the MIL remains on, the on board diagnostic system has detected an engine system malfunction. BT

A
§G
EL
DX
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On Board Diagnostic System Function
The on board diagnostic system has the following four functions.

=NDEC0031S01

Diagnostic Test {KEY and ENG. |Function Explanation of Function
Mode Status
Mode | Ignition switch in | BULB CHECK This function checks the MIL bulb for damage (blown,
“ON” position open circuit, etc.).
> If the MIL does not come on, check MIL circuit and ECM
@) test mode selector. (See EC-55.)
Engine stopped
Engine running | MALFUNCTION This is a usual driving condition. When a malfunction is
; WARNING detected twice in two consecutive driving cyeles (two trip
) detection logic), the MIL will light up 1o inform the driver
that a malfunction has been detected.
The following malfuncticns will light up or blink the MIL in
the 1st trip.
¢ “Misfire (Possible three way calalyst damage)”
» “Closed loop conirol”
e Fail-safe mode
Made I Ignition switch in | SELF-DIAGNOSTIC This function allows DTCs and 1st trip DTCs to be read.

“ON” position

@

Engine stopped

o)
:xﬁ

o

RESULTS

Engine running

M)

FRONT HEATED OXYGEN

SENSOR MONITOR

This function allows the fuel mixture condition (lean or
rich), monitored by front heated oxygen sensor, {0 be
read.

MIL Flashing without DTC

If the ECM is in Diagnostic Test Mode I, MIL may flash when engine is running. In this case, check ECM test
mode selector following “How to Switch Diagnostic Test Modes”, EC-55.

How to switch the diagnhostic test (function) modes, and details of the above functions are described later.
(Refer to EC-55.)
The tollowing emission-related diagnostic information is cleared when the ECM memory is erased.

1} Diagnostic trouble codes
2) 1st trip diagnostic trouble codes
3) Freeze frame data

4)

1st trip freeze frame data

5) System readiness test (SRT) codes

6) Test values

7) Others

EC-54
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Maffunction Indicator Lamp (MIL) (Cont'd}

How to Switch Diagnostic Test Modes

NDECD031562
L NG -
2 — . Check MIL circuit. *1 —'| Repair harness or connector. | &l
(l@j Turn Ignition switch
"ON" {Do not start OK
engine.} v
@ Yes) Check whether ECM test No_| Repair or replace ECM test mode M“

mode seleclor can be
turned counterclockwise.

v EM

NG A
Mode | — MALFUNCTION | NG| ( ) L> . ,
INDICATOR LAMP CHECK. *2 « > Eﬂ?ﬂTE;ISNTgitIODLOﬁAIRNING
MIL should come on. r—» Start engine. |L©

OK

selectoy.

.

ﬁb{ Check MIL circuit. *3 Iﬁpl Rapair harness or connectors. I

oK OK

FE

(Turn diagnostic test moda selector 1 Check ECM fail-safe. "4 I

on ECM fully clockwise.) AT

MIL. should come off. OK
OK
| Wait al least 2 seconds. If‘ > M
BR
(Turn diagnostic test mode selector
fully counterclockwise.) STF
DIAGNOSTIC TEST MODE I N .| Diagnostic Test Mede [ RS
— SELF-DIAGNCSTIC RESULTS @ ¢ @ "] — FRONT HEATED OXYGEN SENSOR
MONITOR
{ERASING ECM MEMORY) Start engine. ONITO BT
@ Switching the modes is not possible when the engine is running.

® When ignition switch is turned off during diagnosis, power to ECM will drop g@
aftar approx. 5 seconds.
The diagnosis will automatically return to Diagnostic Test Mode |.
| Wait at least 2 segonds. | ® Turn back diagnostic 1est mode selector to the tully counterclockwise position
whenever vehicle is in use. Eﬂ:

It the selector Is turned tully counterclockwise E@X
at this time, the emission-related diagnostic
information will be erased from the backup
memoty in the ECM.

SEF934V

1 EC-474 *3 EC-474 *4 EC-80
2 EC-53

EC-55 _—



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL} (Cont'd)

Diagnostic Test Mode | — Bulb Check NDE GOS8

In this mode, the MIL on the instrument panel should stay ON. If it remains OFF, check the bulb. Refer to EL
section (“WARNING LAMPS") or see EC-474.

Diagnhostic Test Mode | — Malfunction Warning

NDECD031504

MIL Condition
ON When the malfunction is detected or the ECM's CPU is malfunctioning.
OFF No malfunction.

e These DTC Numbers are clarified in Diagnostic Test Mode 1! (SELF-DIAGNOSTIC RESULTS).
Diagnostic Test Mode 1l — Self-diagnostic Results

NDECDO31805

. In this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MIL.

230

The DTC and 1st trip DTC are displayed at the same time. If the MIL does not illuminate in diagnostic test
mede | (Malfunction warning), all displayed items are 1st ttip DTC’s. If only one code is displayed when the
MIL ifluminates 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 wil! be used as an example for
how to read a code.

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

o

3

T
A
¥

o

SO TN

— [k 1. ("

- > |=
0.9 0.3 24 0.6 0.9 21 .
Unit: second

DTC Neo. 0102 DTC Na. 0403

SEF228QA

Example: DTC No. 1003
0.6 0.3

My i '
SRR,

0.6 . 0.8 03 2.1

Unit: second

DTC No. 10063
SEF162PB

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indicates the
two RH digits of number. For example, the MIL blinks 10 times for 6 seconds (0.6 sec x 10 times) and then it
blinks three times for about 1 second (0.3 sec x 3 times). This indicates the DTC “1003" and refers to the mal-
function of the park/neutral position switch.

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

How to Erase Diagnostic Test Mode Il {Self-diagnostic Resulis) T
The DTC can be erased from the backup memory in the ECM when the diagnostic test mode is changed from
Diagnostic Test Mode Il to Diagnostic Test Mode |. (Refer to “How to Switch Diagnostic Test Modes”, EC-55.)
e If the battery is disconnected, the DTC will be lost from the backup memory after approx. 24 hours.

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

EC-56



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL} (Cont'd)

Diagnostic Test Mode Il — Front Heated Oxygen Sensor Monitor oeconarcas

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

MiIL Fuel mixture condition in the exhaust gas | Air fusi ratio feedback controf condition
ON Lean
Closed loop system
OFF Rich
*Remains ON or OFF Any condition Open loop system

*: Maintains conditions just before switching to apen loop.

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

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

OBD System Operation Chart

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

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

o When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MIL will come on. For details, refer to “Two Trip Detection Logic” on
EC-42.

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

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

SUMMARY CHART

NDECGO32

NDECDO3ZS02

ltems Fuel Injection System Misfire Other
MIL (goes off) 3 (pattern B) 3 {pattern B) 3 (pattern B)
DTG, Freeze Frame Data (no 80 (pattem 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, "2 ", "2 1 (pattern B)

(clear)

For details about patterns “B” and “C” under “Fuel Injection System” and “Misfire”, see EC-59.
For details about patterns “A” and “B” under “Other”, see EC-61.

*1: Clear timing is at the moment OK is detected.

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

EC-57

MA
ER
LG
FE

AT

Sl
BR
ST
RS .

BT

231



NDECD03ZE63

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD Systern Operatfion Chart (Cont'd)

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

Detection

Detection NG

This driving pattern satisfies with B and C patterns.
NG

NG
Detection

<ulayed Buaugs <A <Bl2Q aWweig

SEF3925

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

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

at the moment OK is detected.
*7: When the same malfunction is
detected in the 2nd trip, the 1st
* trip freeze frame data will be

cleared.

*8:

EC-58

and the 1st trip freeze frame data

data will not be displayed any
longer after vehicle is driven 80
times (pattern C) without the same
malfunction. (The DTC and the
for the first time, the 1st trip DTC
will be stored in ECM.

*6: The 1st trip DTC and the 1st trip

freeze frame data still remain in

ECM.)
*5:  When a malfunction is detected

driven 3 times (pattern B) without

any malfunctions.
*3: When the same malfuncticn is

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

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

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

When the same malfunction is

1.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD 8ystem Operation Chart (Cont'd}

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

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

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

NDECO032504 @ﬂ

NDECD03250401

¢ The MIL will go off when the B counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART”) =W
<Driving Pattern C> I
Driving pattern C means the vehicle operation as follows: LG
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: ,
o When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F). RE
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C (158°F).
Example: AT
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 vehicte should run under the following conditions: AX
Engi?e speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coclant temperature: more than 70°C
(158°F)

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

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

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

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

is stored in ECM.

ST
RS
BT
FlA
8C
EL
I[B)
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“FUEL INJECTION SYSTEM”

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont'd)

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

FOR “MISFIRE <EXHAUST QUALITY DETERIORATION>",

This driving pattern
salisfies with B but not A.

This driving pattern
satisfies with A but not B.

This driving pattern satisfies with A and B patterns.
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SEF393S

and the 1st trip freeze frame data

will be stored in ECM.
vehicle is driven once (pattern B)

tst trip DTC will be cleared after
without the same malfunction.
*7: When the same malfunction is
detected in the 2nd trip, the 1st
trip freeze frame data will be

cleared.

*B:

longer after vehicle is driven 40
times (pattern A) without the same
{The DTC and the freeze frame
data still remain in ECM.)
*5: When a malfunction is detected
for the first time, the 1st trip DTC
EC-60

data will not be displayed any
malfunction.

*4: The DTC and the freeze frame

driven 3 times (pattern B) without

any malfunctions.
*3: When the same malfunction is

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

detected in two consecutive trips,
data will be stored in ECM.

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

When the same malfunction is

*1:
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont'd}

EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE <EXHAUST QUALITY

DETERIORATION>",

<Driving Pattern A>

“FUEL INJECTION SYSTEM”

NDECDO32506 @lu

NDEGODZ250601

Engine o
coolant °C (°F)
temperature

70 (158)

40 (104)
20 (68)

(21 Engine coolant temperature should change more than 20°C

Engine
speed

rpm

400 - —
L]

{68°F) after starting engine.

|
IGN OFF

t
i
:’/— {3) Ignition switch should be changed from “ON" to “OFF".
!
| —(4) Engine speed should go over 400 rpm.

T AECS74

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

<Driving Pattern B>

NDEGOR3250602

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

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

EC-61
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT

Data link connector
T (DLC) for CONSULT

IR\

ARS292

NISSAN
CONSULT

iy
START

| SUB MODE |

SBR455D

[l seLectsvsTEM |
[_ENGINE J
| |

[—.——]
l—__ﬁ
—]
1

SEFB95K

| WORK SUPPORT

| SELF DIAG RESULTS

| DATA MONITOR
] AGTIVE TEST

| DTC CONFIRMATION

] FUNCTION TEST

[l seecTomnGmopE  [yl]
|
!
|
l
|
|
S

EF216U

[lm  seecToiaamope X))

[Ecm PaRT NUMBER

|
I _|

I |
I l
L l
| |

SEF3740

CONSULT

CONSULT INSPECTION PROCEDURE
1. Turn ignition switch OFF.
2. Connect “CONSULT” to data link connector for CONSULT.

(Data link connector for CONSULT is located behind the fuse
box covet.)

=NDECO233

NOECDO3350T1

o

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

5. Touch "ENGINE".

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

For further information, see the CONSULT Operation Manual.
This sample shows the display when using the UE990 pro-
gram card. Screen differs in accordance with the program card
used.

EC-62



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

ENGINE CONTROL COMPONENT PARTS/CONTROL

SYSTEMS APPLICATION

NDEC0033502 @[I

DIAGNOSTIC TEST MODE

SELF-DIAGNOS- DTC A
TIC RESULTS CONFIRMATION
fem WORK DATA | ACTIVE ore | NG
SUP- FREEZE | MONITOR | TEST TIoN
PORT . SRT | WORK | TEST EM
DTC™1 | FRAME STATUS | SUP-
DATA*2 PORT
Camshaft position sensor X LG
Mass air flow sensor -
- EC
Engine coolant temperature X X X X _
sensor
Front heated oxygen sensor X X X X X FE
Rear heated oxygen sensor X X X
Vehicle speed sensor X X X AT
Threttle position sensor X X X
- AX
Tank fuel termperature sen X X X
sor
E ‘| EVAP control system pres- X X §U
] sure sensor
o
E Absolute pressure sensor
& BR
:‘-._; EGR temperature sensor
4
= Intake air temperature sen-
X X
8 INPUT |SOr ST
=
e Crankshaft position sensor X
= (0BD) RS
8 Knock sensor X
w
g Ignition switch (start signal) X X BT
ﬁ Closed throttle position X X
switch A
Closed throttle position
switch (throttle position sen- X X
sor signal) SC
Air conditioner switch
Parl/Neutral position switch X X EL
Power steering oil pressure X X
switch DX
Air conditioner pressure
. X
switch
Battery voltage X
EC-63
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Conf'd)}
DIAGNOSTIC TEST MODE
SELF-DIAGNOS- DTC
TiC RESULTS CONFIRMATION
tem WORK DATA | ACTIVE FUNC-
Sup- FREEZE | MONITOR | TEST pTC | TION
: DATA*2 STATUS | SUP-
PORT
Injectors X X X
Power transistor {Ignition X
oy {Ignition X X X
timing) -
signal)
IACV-AAC valve X X X X X
rm- EVAP canister_ purge volume X X X X
= control solenoid valve
<
f_' Air conditioner relay X
g
% Fuel pump relay X X X X
E Cooling fan X X X
8 OouT- EGRC-solenoid valve X X X*3
o |PUT
]
b Front heated oxygen sensor X X X
= heater
&
(3] Rear heated oxygen sensor X X
w heater X
=
o -
E EVAP canister vent control X X X
valve
Vacuum cut valve bypass X X X X
valve
MAP/BARO switch solenoid X X X
valve
Calculated load value X X
X: Applicable

*1: This item inciudes 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 onty if a 1st trip DTC or DTC is detected. For details, refer to EC-44.

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

38 EC-64



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION

=NDECOU33503

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

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

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

Active test

Diagnostic Test Mode in which CONSULT drives some actuators apar 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 humber ECM part number can be read.

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

1) Diagnostic trouble codes

2) 1st trip diagnosiic trouble codes
3) Freeze frame data
4y 1st trip freeze frame data
5) System readiness test {SRT) codes
8) Test values
7) Others
WORK SUPPORT MODE
NOECD033504
WORK ITEM CONDITION USAGE

THRTL POS SEN ADJ

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

o |GN SW "ON”

o ENG NOT RUNNING

¢ ACC PEDAL NOT PRESSED

When adjusting throttle position
sensar initial position

IACV-AAC VALVE ADJ

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

¢ ENGINE WARMED UP

e NO-LOAD

When adjusting initial ignition tim-
ing and idle speed

FUEt 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

EC-65
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

WORK ITEM

CONDITION USAGE

-EVAP SYSTEM CLOSE

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

o IGN SW “ON"

o ENGINE NOT RUNNING

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

e NO VACUUM AND NO HIGH PRESSURE IN EVAP

SYSTEM

TANK FUEL TEMP. IS MORE THAN 0°C (32°F),

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

« WHEN TRYING TC EXECUTE “EVAP SYSTEM
CLOSE" UNDER THE CONDITION EXCEPT ABOVE,
CONSULT WILL RISCONTINUE IT AND DISPLAY
APPROPRIATE INSTRUCTION.

NOTE:

WHEN STARTING ENGINE, CONSULT MAY DISPLAY
“BATTERY VOLTAGE 1S LOW. CHARGE BATTERY",
EVEN IN USING CHARGED BATTERY.

When detecting EVAP vapor leak
point of EVAP system

SELF-DIAGNOSTIC MODE

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

Freeze Frame Data and 1st Trip Freeze Frame Data

NDEC0633505

NDECO033S0502
Fresze frame data .
tem™ Description

gg‘g’ETROUBLE e The engine control component part/control system has a trouble code, it is displayed as “PXXXX".
[PXXXX] (Refer to “TROUBLE DIAGNOSIS — INDEX", EC-2.)

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

e One mode in the following is displayed.
FUEL SYS “MODE 2": Open loop due to detected system malfunction

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

CALLD VALUE [%]

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

COOLANT TEMP [°C]
or [°F]

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

S-FUEL TRIM [%]

L

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

L-FUEL TRIM [%]}

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

ENGINE SPEED
[rpm]

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

VHCL SPEED [km/h]
or [mph]

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

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

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

*1: The items are the same as those of 1st trip freeze frame data.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
DATA MONITOR MODE
=NOECO033506
ECM Main -~ €l
Monitored item [Unit] input signals Description Remarks
signals 9
il A
Indicates the engine speed computed 1A
?MHZS'RPM (POS) O ) from the POS signal (1° signal) of the
I camshaft position sensor. .
Indicates th i d ted e
ndicates the engine speed compute
[?gdn:,]s RPM (REF) O from the REF signal {120° signal) of
the camshaft position sensor. LS
The signal voltage of the mass air flow |e When the engine is slopped, a certain
MAS AIR/FL SE [V] O O sensor is displaysd. value is indicated.
. ' » When the engine coolant temperature
The engine coolant temperature {(deter- - -
. . sensor is open or short-circuited, ECM
COOLAN TEMP/S mined by the signal voltage of the . \
[°C] or [°F] O O engine c{:olant ?emperatugrle sensor) is enters fail-safe mode. The engine cool- e
displaved ant temperature determined by the
Ispiayed. ECM is displayed.
The signal voltage of the front heated AT
FR O2 SENSCR [V] O O oxygen sensor is displayed.
The signal voltage of the rear heated n
RR 02 SENSOR [V] O o oxygen sensor is displayed. AX
Display of front heated oxygen sensor
s'gr:l":l Iqulng air-fuel ratio feedback « After twurning ON the ignition switch, SU
‘;‘;CH"' eans the mixitre bacame “RICH” is displayed until air-fuel mix-
FR 02 MNTR O O “rich” an d control is being affected ture ratio feedback control begins. -
[RICH/LEAN] toward 5 loaner mixtura, e When the air-fuel ratio feedback is BR
I?S:‘N a n?:a:s the mixlture became clamped, the value just before the
“lean’ -;n d contral is being affected clamping is displayed continuously.
toward a rich mixiure. - ST
Display of rear heated oxygen sensor
signal: FS
RICH ... means the amount of oxygen
RR O2 MNTR O after three way catalyst is relatively « When the engine is stopped, a certain
[RICH/LEAN] small. value is indicated. BT
LEAN ... means the amount of oxygen
after three way catalyst is relatively
large. A
The vehicle speed computed from the
E{(:'_'c’,:r:‘] iffﬂfa}SE O O vehicle speed sensor signal is dis-
P played. 8G
’ The power supply voltage of ECM is
BATTERY VOLT [V] O O dispIZye PPy YORA :
EL
The throttle position sensor signal volt-
THRTLPOSSEN[V] | O O age is displa‘;e " 9
IEX
The fusl temperature judged from the
F;?}Tﬁr*:[{l]Mp SE O tank fuel temperature sensor signal
voltage is displayed.
EGR TEMP SEN [V] O The signal voitage of the EGR tem-
perature sensor is displayed.
The intake air temperaiure determined
INT/A TEMP SE O by the signal voltage of the intake air

[°C] or [*F]

temperature sensor is indicated.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
. . . .ECM Main -
Monitored item [Unit} input sianals Description Remarks
signals 9
START SIGNAL o O Indicates [ON/OFF] condition from the | e After starting the engine, [OFF] is dis-
[ON/OFF] starter signal. played raegardless of the starter signal.
Indicates mechanical contact {ON/OFF]
CLSD THUP SW condition of the closed throttie position
[ON/OFF] .
switch.
Indicates idle position {ON/OFF} com-
CLSD THL POS O O puted by ECM according to the throttle
[ON/OFF] i :
position sensor signal.
Indicates [ON/OFF] condition of the air
AIR COND SIG O O conditioner switch as determined by
[ON/OFF] . - .
the air conditioner signal.
PN POSI SW O O Indicates [ON/OFF] condition from the
[ON/OFF] PNP switch signal.
[ON/COFF] condition of the power steer-
PW/ST SIGNAL O 0 ing oil pressure switch determined by
[ON/OFF] the power steering oil pressure signal
is indicated.
IGNITION SW O Indicates [ON/OFF] condition from igni-
[ON/OFF] tion switch.
A/C PRESS SW O Indicates [ON/OFF] condition of the air
[ON/OFF}] conditicnsr pressure switch.
Indicates the actual fuei injection pulse o .
- - « When the engine is stopped, a certain
INJ PULSE [msec] O ::c:thr;(:g&;:ir'\;:;e’g by ECM according computed value is indicated.
“Base fuel schedule” indicates the fuel
B/FUEL SCHDL O injection pulse width programmed into
[msec] ECM, prior to any learned on board
correction.
[ndicates the ignition timing computed |e When the engine is stopped, a certain
IGN TIMING [BTDC] O by ECM according fo the input signals. value is indicated.
Indicates the IACV-AAC valve control
{ACV-AAC/V [%] @) value computed by ECM according to
the input signals.
Indicates the EVAP canister purge vol-
ume control solenoid valve control
PURG VOL C/V [%] O value t.:omput.ed by the ECM according
to the input signals.
The opening becomes larger as the
value increases.
The mean value of the air-fuel ratio * :\;Tj: i;hﬁ];rcl:g:tr;z Is stopped, a certain
o . . ;
AIF ALPHA [%] fﬁ:izfgg correction factor per cycle is o This data also includes the data for the
’ air-fuel ratic leaming control.
EVAP SYS PRES [V] O The signal voltage of EVAP control

system pressure sensor is displayed.

AIR COND RLY
[ON/OFF]

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

FUEL PUMP RLY
{ON/OFF]

Indicates the fuel pump relay control
condition determined by ECM accord-
ing to the input signals.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
ECM .
Monitored item [Unit] input s:wi!;s Description Remarks
signals g

¢ Indicates the control condition of the

cooling fan {determined by ECM

COOLING FAN according to the input signal).
[HI/LOW/OFF] Hi ... High speed operation
LOW ... Low speed operation
QFF ... Stop
The control condition of the EGRC-
solenoid vatve (determined by ECM
Fgﬁ;gFSF?w according to the input signal) is indi-
cated. ’
(FLOW/CUT) ON ... EGR is operational
OFF ... EGR operation is cut-off
The control condition of the EVAP can-
ister vent control valve (determined by
VENT CONT/V ECM according to the input signal) is
[ON/GFF] indicated.

ON ... Closed
OFF ... Open

FR O2 HEATER
[ON/CFF]

indicates [ON/OFF] condition of front
heated oxygen sensor heater deter-
mined by ECM according to the input
signals.

RR 02 HEATER
[ON/OFF]

Indicates [ON/OFF] condition of rear
heated oxygen sensor heater deter-
mined by ECM according to the input
signals.

VC/V BYPASS/V
[ON/OFF]

The control condition of the vacuum
cut valve bypass valve (determined by
ECM according to the input signal) is
indicated.

ON ... Open

QFF ... Closed

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%]

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

MASS AIRFLOW
[g-m/s]

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

MAP/BARO SW/V
[MAP/BARO]

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

MAP ... Intake manifold absolute pres-
sure

BARO ... Ambient barometric pressure

ABSOL PRES/SE [V]

The signal voltage of the absolute
pressure sensor is displayed.

VOLTAGE [V]

Voltage measured by the voltage
probe.
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CONSULT (Cont'd}

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Monitored item [Unit]

ECM .

. Main

input X

. signals
signals

Description

Remarks

PULSE

[msec] or [Hz] or [%]

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

o Only “#" is displayed if item is unable

to 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.

NOTE:
.

ACTIVE TEST MODE

Any monitored item that does not match the vehicle being diagnosed is deteted from the display automatically.

NDEC0033587
TESTITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Engine: Return to the original
FUEL INJEC- trouble condition If trouble symptom disappears, see * Harne‘;s's and conngctor
- ¢ Fuel injectors
TION + Change the amount of fuel injec- | CHECK ITEM. o Front heated oxvaen sensor
tion using CONSULT. Y9
* Engine: After warming up, idle
the engine. ) .
|ACV-AACN Engine speed changes according |e Harness and connector
e Change the IACV-AAC valve ;
OPENING opening percent using CON- to the cpening percent. o |IACV-AAC valve
SULT.
e Engine: Return to the original & Harness and connector
ENG COGCLANT trouble condition If trouble symptom disappears, see | e Engine coolant temperature sen-
TEMP e Change the engine coolant tem- | CHECK ITEM. sor
perature using CONSULT. o Fusl injectors
# Engine: Return to the original
trouble condition .
:ﬁgITION TIM- e Timing light: Set l(;: E{éﬂeiﬁén&ptom disappears, see e Adjust tnitial ignition timing
o Retard the ignition timing using ’
CONSULT.
» Engine: After warming up, idle e Harness and connector
the engine. « Compression
POWER BAL- s A/C switch “OFF Engine runs rouah or dies s Injectors
ANCE e Shift lever “N” 9 9 ) » Power transistor
e Cut off each injector signal one e Spark plugs
at a time using CONSULT. o Ignition coils
e Ignition switch: ON e Hamess and connector
COOLING FAN e Turn the cooling fan "ON” and Cooling fan moves and stops. e Cooling fan motor
"OFF”" using CONSULT. e Cocling fan relay
e Ignition switch: ON
FUEL PUMP .(I_ir:r?l?:esf?;pefgq relay “ON” Fuel pump relay makes the operat- | e Harness and connector
RELAY ¢ e pump re ay ing sound. e Fuel pump relay
and “OFF” using CONSULT and
listen to operating sound.
+ Ignition switch; ON
EGRC SOLE- . Sricglggles:\%?gi?lve “ON" and Solenoid valve makes an operating | e Harness and connector
NOID VALVE sound. » Solenoid valve

“OFF" with the CONSULT and
listen to operating sound.

SELF-LEARNING
CONT

In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching

“GCLEAR” on the screen.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Engine: After warming up, run
engine at 1,500 rpm.
PURG VOL e Change the EVAP canister purge | Engine speed changes according |e Harness and connector
CONT/V volume control solenoid valve to the opening percent. e Solenoid vaive
opening percent using CON-
SULT.
'SDEI:‘K F/TEMP o Change the tank fuel temperature using CONSULT.
« Ignition switch: ON
VENT . .(ri?g'ggl::‘%?g?’?we “ON’ and Solenoid valve makes an operating |e Hamness and connector
CONTROL/V sound. e Solenoid valve

“OFF” with the CONSULT and
listen to operating sound.

.

VC/V BYPASS/V (e

Ignition switch: ON

(Engine stopped)

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

Solenoid valve makes an operating
sound.

Harmess and connector
Solengid valve

Ignition switch: ON
{Engine stopped)

MAP/BARO e Turn the MAP/BARO swiich sole- | Solenoid valve makes an operating |e Harness and connector
sSwiv neid valve between “MAP” and | sound. o Solenoid valve
“BARO" using CONSULT and
listen to operating sound.
DTC CONFIRMATION MODE
NOEGOO33510
SRT STATUS Mode
. NDECD03381001
For details, refer to “SYSTEM READINESS TEST {SRT)} CODE",
EC-44.
DTC Work Support Mode
NDECOD3331002
Test mode Test item Condition Reference page
EVAP SML LEAK P0440 EC-293
EVAP SML LEAK P1440 EC-384
EE&POHATNE SYS- PURG VOL CN/V P1444 EC-391
PURGE FLOW P1447 EC-403
VC CUT/V BP/V P1401 EC-421
FR 02 SENSOR P0130 EC-159
FR 02 SENSOR P0131 ) EC-166
FR O2 SENSOR Refer to corresponding
FR 02 SENSOR P0132 trouble diagnosis for EC-171
DTC.
FR 02 SENSOR P0133 EC-176
RR 02 SENSCR P0137 EC-197
RR 02 SENSOR RR O2 SENSOR P0138 EC-206
RR O2 SENSOR P0139 EC-215
EGR SYSTEM P0400 EC-278
EGR SYSTEM EGRC-BPT/VLY P0402 EC-286
EGR SYSTEM P1402 EC-378
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CONSULT (Cont'd)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION TEST MODE

NDECODIZS08

FUNCTION TEST

ITEM CONIDITION JUDGEMENT CHECK ITEM (REMEDY)
¢ Ignition switch: ON
SELF-DIAG {Engine stopped) . _—
RESULTS o Displays the results of on board Objective system

diagnostic system.

e Ignition switch: ON
(Engine stopped)

Throttle valve:

Harness and connector

# Throttle position sensor circuit is | ocpened OFF ¢ E::;tt:;ep%{;?;:é:r; sensor (Closed
CLOSED THROTTLE Le:’;eg:ogﬁ"ﬂmm?"ﬁf;gg‘gf _ e Throttle position sensor (Closed
POSI v - throttle position) adjustment
TION |§ the .test |t.em_nan.'|e for o Throtile linkage
the vehicles in which idle is Throttle valve: | on o Verify operation in DATA MONI-
selected by throttle position sen- | closed TOR mode
sor.) )
e Harness and connector
o Ignition switch: ON Range (Throttle o Throttle position sensor
THROTTLE POSI ({Engine stopped) o valve fully More than |*® Throttle position sensor adjust-
SEN CKT e Throttle position sensor circuit is | opened — 3.0V ment
tested when throttle is opened Throltle valve ) e Throtile linkage
and closed fully. fully closed) o Verify operation in DATA MONI-
TOR mode.
e Ignition switch: ON Out of N/P posi- OFF o Harness and connector
PARK/NEUT POSI {Engine stopped) tions ¢ PNP switch
SW CKT e PNP switch circuit is tested when e Linkage or PNP switch adjust-
shift lever is manipulated. in N/P positions  |ON ment

FUEL PUMP CIRCUIT

e Ignition switch: ON
{Engine stopped}

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

There is pressure pulsation cn
the fuel feed hose.

Harness and connector
Fuel pump

Fuel pump relay

Fuel filter clogging

Fuel level

EGRC SOV CIR-
cum

e Ignition switch: ON
{Engine stopped}

e EGRGC-solencid valve circuit is
tested by checking solenoid
valve operating noise.

onds.

The sclencid valve makes an
operating sound every 3 sec-

¢ Harness and connector
¢ EGRC-golenoid valve

COOLING FAN CIR-
cur

o Ignition switch: ON
(Engine stopped}

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

The cooling fan rotates and
stops every 3 seconds.

Harness and connector
Cooling fan motor
Cooling fan relay

START SIGNAL CIR-
CuUIT

o Ignition switch: ON — START

e Start signal circuit is tested when
engine is started by operating the
starter. Battery voltage and
engine coolant temperature
before cranking, and average
battery voltage, mass air flow
sensor output voltage and crank-
ing speed during cranking are
displayed.

Start signal; OFF — ON

Harness and connector
Ignition switch

PW/ST SIGNAL CIR-
CuIT

e Ignition switch: ON
(Engine running)

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

Locked position

ON

Neutral position

OFF

Harness and connector
Power steering oil pressure
switch

Power steering oil pump

EC-72



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNGTION TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
@l

Vehicle speed sensor circuit is . .

VEHICLE SPEED tested when vehicle is running at V.eh;clef speed sensor input ¢ Ha".'ess and connector

SEN CKT a speed of 10 km/h (6 MPH) or signal is greater than 4 km/h | e Vehicle speed sensor MA

) (2 MPH) o Spesdometer
higher.
eA:ei;\évarmmg up, idie the o Adijust ignition timing {by moving EM
gine. = T camshaft position sensor or dis-

Ignition timing is checked by The timing light indicates the .

IGN TIMING ADJ reading ignition timing with a tim- | same value on the screen tributor)
ing light and checking whether it o Camshatt position sensor drive ﬂ:@

agrees with specifications.

mechanism

MIXTURE RATIO
TEST

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

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

INJECTION SYSTEM {Injector,
fusl pressure regulator, harmess
or connector)

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

Front heated oxygen sensor cir-
cuit

Front heated oxygen sensor
operation

Fuel pressure high or low

Mass air flow sensor

FE

AT

SU

POWER BALANCE

After warming up, idle the
engine.

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

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

Injector circuit (Injector, harness
or connector)

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

Valve timing

BR

RS

IACV-AAC/ 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 0%, 20%
and 80%.

Difference in engine speed is
greater than 150 rpm between
when valve cpening is at 80%
and 20%.

Harness and connector
|IACV-AAC valve

Air passage restriction between
air inlet and IACV-AAC valve
|AS (Idle adjusting screw) adjust-
ment

BT

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

REAL TIME DIAGNOSIS IN DATA MONITOR MODE

(RECORDING VEHICLE DATA)

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

touching “SETTING” in “DATA MONITOR” mode.

1) “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 malfunction is detected by ECM.
DATA MONITOR can be performed continuously until a mal-
function is detected. However, DATA MONITOR cannot con-
tinue any longer after the malfunction detection.

2)

“MANU TRIG" (Manual trigger):

EL

NDECO033809

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

EC-73
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CONSULT (Cont'd}

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

Use these triggers as follows:

1)

2)

“AUTO TRIG”

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 malfunc-
tion at the moment it is detected.

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

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

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

|l sELECT MONITOR TEM |

| seT REcoRDING COND |

| B seT REcoRDING coND |

ECM INPUT SIGNALS

MAIN SIGNALS

avto TRic | IPERCEN
Hi SPEED LONG TIME

{ auto TRIG |EEAOIRETE

SELECTION FROM MENU

| |

l | |
| | |
| |
{ SETTING || START |

| L ]
| L |
|| |
| |

T

T

“SETTING”

“AUTO TRIG”
A malfunction can be
displayad on "DATA
MONITOR" screen

automatically if detected.

“MANU TRIG"
A malfunction can net be
displayed on “DATA
MONITOR” screen
automatically even if
detectad,

SEF529G
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Generic Scan Tool (GST)

Genetic Scan Tool (GST): Sample

SEF138P

for GST 7._
z \

Data link connector

N

SEF055R

VTX GENERIC OBD Il
PROGRAM CARD

Press [ENTER]

Sample screen*

SEF3985

OBD il FUNCTIONS

FO: DATA LIST

F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

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

Sample screen*

SEF4168

Generic Scan Tool (GST)

DESCRIPTION

NDECO034501
Generic Scan Tool (OBDII scan tool) complying with SAE J1978
has 7 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.

NDECD034

GST INSPECTION PROCEDURE
1. Turn ignition switch OFF.

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

NDECOO34502

3. Turn ignition switch ON.

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

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

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

For further information, see the GST Operation Manual of the
tool maker. _
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont'd)

FUNCTION

NDEG0034503

Diagnostic test mode

Function

MODE 1

READINESS TESTS

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

MODE 2

(FREEZE DATA)

This mode gains access to emission-related data value which wers stored by ECM
during the freeze frame. [For details, refer to “Freeze Frame Data® (EC-66).]

MODE 3

DTCs

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

MODE 4

CLEAR DIAG INFO

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

Clear diagnostic froubls codes (MODE 3}

Clear trouble code for freeze frame data (MODE 1)

Clear freeze frame data (MODE 2)

Reset status of system monitoring test (MODE 1)

Clear on board menitoring test results (MODE 6 and 7)

L BN BN BN N BN

MODE &

(ON BOARD TESTS)

This mede accesses the results of on board diagnostic monitoring tests of specific
components/systems that are not continuously monitored.

MCDE 7

(ON BOARD TESTS})

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

MODE 8

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

» Vacuum cut valve bypass valve closed

In the following conditions, this mode cannct function.

o Low ambient temperature

e Low battery voltage

# Engine running

¢ Ignition switch “OFF”

e Low fuel temperaiure

o Too much pressure is applied to EVAP system
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TROUBLE DIAGNOSIS — INTRODUCTION

introduction

Sensors

Actuators

%@;@

MEF036D;

SEF2340

KEY POINTS

WHAT ... Vehicle & engine model

WHEN ... Date, Freguencies

WHERE..... Road conditions

HOW .. Cperating conditions,
Weather conditions,
Symptoms

SEF807L

Introduction
NDECDO3S

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

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

A visual check only may not find the cause of the problems. A road
test with CONSULT (or GST) or a circuit tester connected should
be performed. Follow the “Work Flow” on EC-79.

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

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

DIAGNOSTIC WORKSHEET —

There are many operating conditions that lead to the malfunction
of engine components. A good grasp of such conditions can make
trouble-shooting faster and more accurate.

in general, each customer feels differently about a problem. It is
important to fuily understand the symptoms or conditions for a
customer complaint,

Utilize a diagnostic worksheet like the one on the next page in order
to organize all the information for troubleshooting.

Some conditions may cause the MIL to come on steady or blink and
DTC to be detected. Examples:

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

e Fuel filler cap was left off or incorrectly screwed on, allowing
fuel to evaporate into the atmosphere [for the models with
EVAP (SMALL LEAK) diagnosis].
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TROUBLE DIAGNOSIS — INTRODUCTION
Introduction (Cont'd)

Worksheet Sample

MNDECOO3553701
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
incident Date Manuf. Date In Service Date
" [ Vehicle ran out of fuel causing misfire
Fuel and fuel filler cap [ Fuel filler cap was left off or incorrectly screwed on.
[.] Inpossible to start [C] No combustion [} Partial combustion
[ Startability [ F'artial combustfon affected by throttle position B
[ Partial combustion NOT affected by throttle position
[ Possible but hard to start (] Others [ i
) [] No'fast idle (1 Unstable [ High idle [ Low idle
7 Idling 0 oth
Symptoms ers [ ]
[ Stumble ] Surge [ Knock [ Lack of power
[ Driveability ] Intake backiire [J Exhaust backfire
[ Others | ]
[ At the time of start ] While idling
{] Engine stalt [J While accelerating 1 While decelerating
(] Jdust after stopping (] While loading
. T Just after delivery ] Becenily
|
neident occurrence [ in the morning [ At night [ In the daytime
Frequency [ Al the time [ Under certain conditions [1 Sometimes
Weather conditions ] Not affected
Weather 7] Fine ] Raining [[1 Snowing ] Others |
Temperature [ Hot {1 warm [] Coel 1 Cold 1 Humid ‘F
[J Cold [J During warm-up [ After warm-up
Engine conditions Engine speed | \ | ) | L L
0 2,000 4,000 6,000 8,000 rpm
Road conditions T In town ] In subutbs 1 Highway [ Off road (up/down)
[C] Not affected
] At starting {_1 While idling [1 At racing
o - [J While accelerating ] While cruising
Driving conditions [ While decelerating 1] While turning (RH/LH)
Vehicle speed L b e b by
0 10 20 30 40 50 60 MPH
Malfunction indicator famp [[] Turned on [] Not turned on
MTBLO017
EC-78
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TROUBLE DIAGNOSIS — INTRODUCTION

Work Flow
Work Fiow
NDECOXE
CHECK IN
CHECK INCIDENT CONDTICNS. STEP |
Listen to customer complaints. {Gel symploms.)
¥
CHECK DTC AND FREEZE FRAME DATA.
Check and PRINT OUT [write down) (ist trip} DTC and Freeze Frame Data (Pre-check). Paste it o STEP 1t
on repair orger sheal. Then clear. Also check related sarvice bulleting for infarmation, 777777777
1 DTC is not available sven i MIL fights up, check ECM fail-safe. *1
Symploms collected. No symptoms, except ML lighis up,
or {ist trip) DTC exisls at STEP i
-
—_—w«jl Verify the symptom Dy driving in the condition the customor described, B SR 3 STEP 11
Normal Code {at STER iy Malfunction Code (st STEP I}
] k-
INCGIDENT CONFIRMATION 3 STEP 1V
Verity the DTC by performing the "DTC Confirmation Procedure”. )
w@{ Choose the appropriate aciion. ; .......................... A gt v
Malfunction Code (at 8TER I or 1) Mormai Code (gt both 8TEP # and (V)
"
| BASIC INSPECTION
...................................................... o SYMPTOM BABIS (at STEP § or 1Y)
W ! 7
{ Periorm inspactions according to Symptom Matrix Charl. |
y b4
; TROUBLE DIAGNOSIS FOR DTS PXXXX, 5 STEP Vi
¥
[ REPAIR/REPLACE |
FINAL THECK
tecsi Gonfirm that the ingidant is completely fixed by performing BASIC INSPECTION ang DTC evereenne STEP VI
Confirmation Progodurs (or OVERALL FUNCTION CHECK). Then, srase the unnecessary
{aiready fixed) {ist trip) DTCs in ECM and TCM (Transmission control module).
¥ OK
CHECK QUT
if the completion of SRY is needed, drive vehicle under the speciic driving pattern. *8
o o SEFYSSV

eC-79
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&
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TROUBLE DIAGNOSIS — INTRODUCTION

Work Flow (Cont'd}

*1 EC-890

perform “TROUBLE DIAGNOSIS Refer to “TROUBLE DIAGNOSIS

*2  {f time data of “SELF-DIAG FOR INTERMITTENT INCIDENT", FOR POWER SUPPLY”, EC-110.
RESULTS” is other than “0” or EC-109. *5  If malfunctioning part cannot be
“I11)", perform “TROUBLE DIAG- *4  If the on board diagnostic system detected, perform “TROUBLE
NQOSIS FOR INTERMITTENT cannot be performed, check main DIAGNOSIS FOR INTERMIT-
INCIDENT”, EC-109. power supply and ground circuit. TENT INCIDENT”, EC-109.

*3 If the incident cannot be verified, *6 EC-46

DESCRIPTION FOR WORK FLOW

NDECGO036501

STEP

DESCRIPTION

STEP |

Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET”, EC-78.

STEP i

Before confirming the concern, check and write down (print out using CONSULT or GST) the (1st trip) DTC and
the (1st trip) freeze frame data, then erase the DTC and the data. (Refer to EC-51.) The (1st frip) DTC and the
{1st trip) freeze frame data can be used when duplicating the incident at STEP LIl & IV.

If the incident cannot be verified, perform “TROUBLE DIAGNCSIS FOR INTERMITTENT INCIDENT", EC-109.
Study the relationship between the cause, specified by (1st rip) DTC, and the symptom described by the cus-
tomer. (The "Symptorn Matrix Chart” will be useful. See EC-91.)

Also check related service bulletins for information.

STEP Il

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

The "DIAGNOSTIC WORK SHEET" and the freeze frame data are useful to verify the incident. Connact CON-
SULT to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis results.

If the incident cannot be verified, perform “TROUBLE DIAGNCSIS FOR INTERMITTENT INCIDENT™, EC-109.
i the malfunction code is detected, skip STEP IV and perform STEFP V.

STEP 1V

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

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

if the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-109.
In case the “DTC Confirmation Procedure” is not available, perform the “Overall Function Check” instead. The
(1st trip) DTC cannot be displayed by this check, however, this simplified “check” is an effective alternative.
The "NG” result of the "Overall Function Check” is the same as the (1st trip) DTC detection.

STEP V

Take the appropriate action based on the resuits 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 to EC-81.) Then perform inspections
according to the Symptom Mairix Chart. (Refer to EC-81.)

STEP VI

identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using (tracing) "Harness Layouts”.
Gently shake the related connactors, compoenents or wiring harness with CONSULT set in “DATA MONITOR
(AUTO TRIG)" mode.

Check the voltage of the related ECM terminals or menitor the output data from the related sensors with CON-
SULT. Refer to EC-95, EC-100.

The "Diagnostic Procedure” in EC section contains a description based on open circuit inspection. A short circuit
inspection is also required for the circuit check in the Diagnostic Procedure. For details, refer to Gl section
{"HOW TO PERFCORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT", “Circuit Inspection”).
Repair or replace the malfunction parts.

if malfunctioning part cannot be detected, perform “TRQUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT>,
EC-109.

STEP Vil

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

Perform the “DTC Confirmation Procedure” and confirm the normal code [DTC No. PG00 or 0505] is detected. if
the incident is still detected in the final check, perform STEP VI by using a different method from the pravious
one.

Before retuming the vehicle to the customer, be sure 1o erase the unnecessary (already fixed) (1st trip) DTC in
ECM and TCM (Transmission control module). (Refer to EC-51.}

EC-80



TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection

Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;
e Headlamp switch is OFF,

e Air conditioner switch is OFF,

e Rear window defogger switch is OFF,

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

NDECOO3T

1 INSPECTION START

3 CHECK Fi CAM FUNCTION

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

2. Open engine hood and check the following:

» Harness connectors for impreper connections

e Vacuum hoses for splits, kinks, or improper connections

« Wiring for improper connections, pinches, or cuts

SEF983U

Models with > GO TO 2.
CONSULT

Models with » GO TO 2.
GST

Models with » GO TO 13
No Tools

2 CONNECT CONSULT OR GST TO THE
VEHICLE

With CONSULT
Connect “CONSULT” to the data link connector for CONSULT
and select “ENGINE” from the menu. Refer to EC-62.

@ With GST

() with CONSULT

1. Turn ignition switch “ON".

2. Select “COOLAN TEMP/S” in “DATA MONITCR” mode with
CONSULT.

3. Start engine and warm it up.

W NO FAIL D
80°C

Y MONITOR
COCLAN TEMF/S

[ RECORD ]

SEF522P
4. When engine coolant temperaturg is 75 to 85°C {167 to
185°F), check the following.
» The center of mark A is aligned with mark C.
e The cam follower lever’s roller is not touching the fast idle
cam.

Mark@

(cam follower lever)

mark ©

{fast idle cam)

Connect “GST" to the data link connector for GST. Therma-element SEFT54R
Refer to EC-75. OK or NG
0K > GO TO 4.

Models with p |GOTOS. NG P [Check Fl cam. Refer to “Fast ldle Cam
CONSULT (FICY, EC-33.
Models with » GO TO 12,
GST

EC-81

[MA
EM
LG

EE

AT

AX
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

4 CHECK IGNITION TIMING

5 CHECK BASE IDLE SPEED

With CONSULT

1. Warm up engine to normal operating temperature.

2. Select “IACV-AAC/V ADJ" in “WORK SUPPORT" mode and
touch “START".

With CONSULT
1. Select 1ACV-AACA ADS" in “WORK SUPPORT® mode and
touch “START".

B 1acv-aacv AaDJ B [.—_l
B scvascv sl [ %% ADJMONITOR * %%
CMPSsRPM(POS) 700rpm — — CONDITION SETTING — —
— — CONDITION SETTING — — IACV-ACC/V FIXED
|ACV-ACC/V FIXED
=zzzzmz===z MONITOR =====zzz==:
==z======= MONITOR =========- COOLAN TEMP/S 80°C
COOLAN TEMP/S 90°C CL3D THL POS ON
CLSD THL POS ON I GANCEL |
CANCEL SEF120W
SEF120W 2. Check idle speed.
3. Check ignition timing at idle using a timing light. 700150 rpm {in “P” or “N” position)
Timing OK or NG
OK > GO TO 6.
NG | 1. Adjust engine speed by tumning idle
speed adjusting screw. Refer to
“Idle Speed/Ignition Timing/ldle Mix-
ture Ratio Adjustment”, EC-35.
2. GOTOBS.
SEF984U
Ignition timing: 15°:2° BTDC
OK or NG
OK » GOTO 5.
NG » 1. Adjust ignition timing by turning dis-
tributor. Refer to “Idle Speed/Ignition
Timing/ldle Mixture Ratio
Adjustment”, EC-35.
2. GOTOS.
EC-82




TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

6 CHECK CLOSED THROTTLE POSITION

SWITCH IDLE POSITION

7 ADJUSTMENT THROTTLE POSITION

SWITCH IDLE POSITION

With CONSULT

NOTE:

Always check ignition timing and base idie spesd before

performing the following.

. Warm up engine to normal operating temperature.

. Check FI cam, refer to procedure 3.

. Stop engine.

. Turn ignition switch “ON”,

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

. Read “CL.SD THL/P SW” signal under the following condi-
tions.

e Insert a 0.2 mm (0.008 in) and 0.3 mm {0.012 in) feeler
gauge aflernalely between the throttle adjust screw (TAS)
and throttle drum as shown in the figure and check the sig-
nal.

DN AW =

AEC919A
s MONITCR vy NO FAIL D
CLSD THL/P SW ON
[ RECORD
SEFS77W

“CLSD THL/P SW” signal should remain “ON” while
Inserting 0.2 mm (0.008 in) feeler gauge.

“CLSD THL/P SW” signal should remain “OFF” while
inserting 0.3 mm (0.012 in) feeler gauge.

@ With CONSULT

NOTE:

e Never adjust throttle adjust screw (TAS).

« Do not touch throttle drum when checking “CLSD THL/P
SW” signal, doing so may cause an incorrect adjust-
ment, .

. Warm up engine to normal operating temperature.

Check Fl cam. Refer to procedure 3.

Stop engine.

Loosen throtlle position sensor fixing bolts.

. Turn ignition switch “ON". )

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

. Insert 0.25 mm (0.0098 in) feeler gauge between throtile
adjust screw and throttle drum as shown in the figure.

Noo s wn -~

AECO19A
8. Open throtile valve and then close.
9. Check “CLSD THL/P SW" signal,
¥ MONITCR % NQFAIL
CLSD THU/P SW OFF
| RECORD
SEF122W

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

OK or NG
OK or NG OK » |coToo.
| ox B |GOTO10. e > |coTos
NG » |GoTO7.
EC-83

R4

ER

LG
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont’d)

8 ADJUST THROTTLE POSITION SENSOR
BODY

10 [RESET THROTTLE POSITION SENSOR
IDLE POSITION MEMORY

(@) With CONSULT
Turn throttle position sensor body counterclockwise until
"CLSD THL/P SW” signal switches to “OFF".

Clockwise

# A
Counterclockwise Q’\&af ((i@\

£

SEF7EOW

> LGO Tos.

9 ADJUSTMENT THROTTLE POSITION
SWITCH IDLE POSITION

@ With CONSULT

1. Remove 0.25 mm (0.0098 in) feeler gauge then insent 0.2
mim {0.008 in) feeler gauge.

2. Temporarily tighten sensor body fixing bolts as follows.

¢ Gradually move the sensor body clockwise and stop It
when “CLSD THL/P SW” signal swltches from “QFF” to
“ON”, then temporarily tighten sensor body fixing bolts.

Clockwise

Counterclockwise

SEF769W

3. Make sure two or three times that the signal is “ON” when
the throttle vaive is closed and “"OFF" when it is opened.

4. Remove 0.2 mm {0.008 in) feeler gauge then insert 0.3 mm
{0.012 in) feeler gauge.

5. Make sure two or three times that the signal remains “OFF”
when the throitle valve is closed.

6. Tighten throttle position sensor.

7. Check the “CLSD THL/P SW" signal again.
The signal remains “OFF” while closing throttle valve.

(@) with CONSULT

NOTE:

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

. Start engine.

. Warm up engine to normal operating temperature.

. Select "CLSD THL PCS” in “DATA MONITOR” maode.

. Stop engine. {Turn ignition switch "OFF".)

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

, o bin
S By

6. Tumn ignition switch “OFF" and wait at least 5 seconds.
7. Repeat steps 5 and 8 until "CLSD THL POS” signal
changes to “ON".

[ I LR

[

¥r MONITOR ¢ NOQFAIL
CLSD THL POS ON

B RECORD

SEF123W
> ]Go TO 11.
11 CHECK TARGET IDLE SPEED
(B) with CONSULT
1. Start engine and warm it up to normal operating tempera-
ture.

2. Select “CMPS-RPM (REF)” in “DATA MONITOR® mode.
3. Check idle speed. '
750450 rpm {in “P” or “N” paosition)

OK or NG OK or NG
oK B |1. Remove 0.3 mm (0.012 in) feeler oK p |INSPECTION END
2 a0 10 NG B |Adjust idle speed. Refer to “idle
- . Speed/ignition Timing/dle Mixture
NG » GOTO7. Ratio Adjustment’, EC-35.

EC-84




TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

12 |CHECK FI CAM FUNCTION

13 |CHECK FI CAM FUNCTION

) With GST

1. Turn ignition switch “ON".

2. Select “MODE 1” with GST.

3. Start engine and warm:it up. - ’

4. When engine coolant temperature is 75 to 85°C (167 to
185°F), check the following.

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

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

Mark @

{cam follower lever)

Mark © -

- (fast idle cam)

No Tools

1. Set the volimeter between ECM terminal 59 {Engine coolant
temperature sensor signal} and ground.

2. Start engine and warm it up.

AE QLD .,
ECM__|O| CONNECTOR
58

il
= SEFT19W

3. When the voltage is between 1.10 to 1.38V, check the fol-
lowing.

(6]

LA

LG

| » The center of mark A is aligned with mark C. FE
« The cam follower lever's roller is not touching the fast idle
cam.
o AT
Thermo-element
SEF754R Mark @
OK or NG {cam follower lever) A
OK > GOTO 14. . Mark@
NG P | Check Fl cam. Refer to “Fast Idle Cam (fast idle cam)
(FICY", EC-33. - SY
BR
Thermo-element SEF754R
OK or NG S?
OK p GO TO 14,
NG p | Check Fl cam. Refer to “Fast Idle Cam RS
(FIC)”, EC-33.
BT
RA
8C
EL
([my4
EC-85
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

14 |CHECK IGNITION TIMING

> Without CONSULT

1. Warm up engine to normal.operating temperature.

2. Stop engine and disconnect throttle position sensor hamess
connector. :

16 |CHECK CLOSED THROTTLE POSITION
' SWITCH IDLE POSITION

harness connecter
AECT788A
3. Start engine.
4. Check ignition timing at idle using a timing fight.
Timing
iight
SEF984U
Ignition timing: 15°:2* BTDC
OK or NG
OK p |GOTO 15
NG » 1. Adjust ignition timing by turning dis-

tributor. Refer to “ldle Speed/ignition
Timing/ idle Mixture Ratio
Adjustment”, EC-35.,

2. GO TO 15.

15 |CHECK BASE IDLE SPEED

) Without CONSULT
Does engine speed fall to the following speed?
700+50 rpm {in “P” or “N” position)

OK or NG

0 Without CONSULT

NOTE:

Always check ignition timing and base idle speed before

performing the following.

. Warm up engine to normal operating temperature.

. Check Fl cam, refer to procedure 12 or 13.

. Stop engine.

. Disconnect closed throttle position switch harness connec-
tor.

. Check continuity between closed throtile position switch ter-
minals 5 and 6 under the foliowing conditions.

BN =

o

P2SET  Closed throttis position

switch connector

B5[4)

(2]

SEF862V
e Insert the 0.2 mm (0.008 in) and 0.3 mm (0.012 in} feeler
gauge alternately between the throttle adjust screw (TAS)
and throttle drum as shown in the figure.

y AECI19A
“Continuity should exist” while inserting 0.2 mm (0.008
in) feeler gauge.
“Continuity should not exist” while inserting 0.3 mm
(0.012 in) feelor gauge.

OK or NG

oK P |GOTO 16

OK » |GOTO=20.

NG p [GOTO17.

NG > 1. Adjust engine speed by turning idie
speed adjusting screw. Refer to
“idle Speed/Ignition Timing/ Idle
Mixture Ratio Adjustment”, EC-35.

2. GO TO18.

EC-86




TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

17 |ADJUSTMENT THROTTLE POSITION

18 |ADJUST THROTTLE POSITION SENSOR

SWITCH IDLE POSITION BODY &l
& without CONSULT Without CONSULT
NOTE: Turn throttle position sensor body counterclockwise until conti-
+ Never adjust throttle adjust screw (TAS). nuity does not exist.
¢ Do not touch throttle drum when checking “continuity”, Clockwise MA
doing so may cause an incorrect adjustment.
1. Warm up engine to normal operating temperature.
2. Check Fl cam. Refer to procedure 12 or 13 EM
3. Stop engine.
4. Loosen throtile position sensor fixing bolts.
5. Disconnect closed throttle position switch hamess connec- o ) By LE
tor. ounterclockwise (((@I
6. Insert 0.25 mm {0.0098 In) feeler gauge between the .

throttle adjust screw and throttle drum as shown in the fig-
ure.

adjust screw

AEC318A

7. Open throttle valve then close.

8. Check continuity between closed throttle position switch ter-
minals 5 and 6.

o) R Closed throttle positian
TS, switch connector

——afio
@]

SEF362V
Continuity should not exist while closing the throttle
position sensor.

M2

SEF76OW

OK or NG
0K p |GOTO 19
NG p |GOTO18.

EC-87

FE
» [coTots.
AT
19 |ADJUSTMENT THROTTLE POSITION
SWITCH IDLE POSITION AX
( without CONSULT
1. Remove 0.25 mm (0.0098 in) feeler gauge then insert 0.2
mm {0.008 in} feeler gauge. suU
2. Temporarity tighten sensor body fixing bolts as follows.,
« Gradually move the sensor body clockwlise and stop it
when the continuity comes to exist, then temporarily
tighten sensor body fixing bolts. BR
Clockwise
ST
=S
Counterclockwise (c‘i@
o
SEF7EOW | L]A
3. Make sure two or three times that the continuity exists
when the throttle valve is closed and continuity does not
exist when it is opened.
4. Remove 0.2 mm (0.008 in) feeler gauge then insert 0.3 mm S €
(0.012 in) feeler gauge.
5. Make sure two or three times that the continuity does not
exist when the throftle valve is closed. EL
§. Tighten throttle position sensor.
7. Check the continuity again.
Continuity does not exist while closing the throttie IBX
valve. :
OK or NG
OK > GO TO 20.
NG > GO TO17.
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

20 l REINSTALLATION

23 ERASE UNNECESSARY DTC

Without CONSULT
« Remove 0.3 mm (0.012 in) feeler gauge.
« Reconnect throtlle position sensor harness connector and
closed throtile position switch harness connector.
e Start engine and rev it (2,000 to 3,000 rpm} two or three
limes under no-load and then run engine at idle speed.

p  [GOTO 21.

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

Erase the stored memory in ECM and TCM (Transmission con-
trol module).

Refer to *HOW TO ERASE EMISSION-RELATED DIAGNOS-
TIC INFORMATION?, EC-51 and “HOW TO ERASE DTC” in
AT section.

p |INSPECTION END

21 RESET THROTTLE POSITION SENSOR

IDLE POSITION MEMORY

(® without CONSULT

NOTE:

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

1. Start engine.

2. Warm up engine to normal operating temperature.

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

4, Turn ignitien switch “ON” and wait at least 5 seconds.

° .c/fé\H E’(ﬁ
%G,H

SEF864V
5. Tum ignition switch “OFF’ and wait at least 5 seconds.
6. Repeat steps 4 and 5, 20 times.

p |GoTO22.

22

CHECK TARGET IDLE SPEED

Without CONSULT
1. Start engine and warm it up to normal operating tempera-
ture.
2. Check idle speed.
750150 rpm (in “P” or “N” position)

OK or NG
CK » GO TO 23.
NG » Adijust idle speed. Refer to “Idle

Speed/Ignition Timing/ldle Mixture
Ratio Adjustment”, EC-35.

EC-88




TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

DTC Inspection Priority Chart

DTC Inspection Priority Chart _—

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

ity chart, €l
Pricrity Detected items (DTC)
. MA
1 e P0100 Mass air flow sensor (0102}
o P0O11Q Intake air temperature sensor {0401}
e P0115 P0O125 Engine coolant temperature sensor (0103) (0908) E
e P0120 Throttle position sensor (0403) =
o P0180 Tank fuel temperature sensor (0402)
e P0325 Knock sensor (0304)
e P0335 P1336 Crankshaft position sensor (OBD) (0802) (0905) LG
s P0340 Camshaft position sensor (0101}
e PO0500 Vehicle spesd sensor (0104)
e P0600 A/T communication line
e P0605 ECM (0301)
« P1320 Ignition signal (0201)
e P1400 EGRC-solenoid valve (1005) EE
& P1605 A/T diagnosis communication line {0804)
e P1706 Park/Neutral position (PNP) switch (1003}
2 o P0105 Absolute pressure sensor (0803) AT
o P0130-F0134 Front heated oxygen sensor (0303) {0409-0412)
e P0135 Front heated oxygen sensor heater {0901)
e P0137-P0140 Rear heated oxygen sensor (0510-0512) (0707} AKX
¢ P0141 Rear heated oxygen sensor heater (0902)
e P0443 P1444 EVAP canister purge volume control solenoid valve (1008) (0214)
e P0446 P1446 P1448 EVAP canister vent contro! valve (0903) (0215) (0308) SU
o P0450 EVAP control system pressure sensor (0704)
e P0510 Closed throttle positicn switch (0203)
e P0O705-P0O755 P1705 P1760 A/T related sensors, solenocid valves and switches (1101-1208) BE
« P1105 MAP/BARO switch solenoid valve (1302)
¢ P1401 EGR temperature sensor (0305)
¢ P1490 P1491 Vacuum cut valve bypass valve {0801} (0311) ST
¢ P1447 EVAP controf system purge flow monitoring (G111)
3 e PO171 P0172 Fuel injection system function (0114) (0115)
e P0306 - PO300 Misfire (0603 - 0701) IS
o P0400 P1402 EGR funciion (0302) (0514)
«» P0402 EGRC-BPT valve function (0308)
e P0420 Three way catalyst function (0702) BT
» P0440 P1440 EVAP control system (SMALL LEAK) {0705) (0213)
e P0505 |ACV-AAC valve (0808)
& P0O731-P0734 PO744 A/T function (1103 - 1106) (1107) HA
= P1148 Closed loop control (0307)
$C
EL
IBX
EC-89
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Faif-safe Chart

Fail-safe Chart P

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 Detected items Engine operating condition in fail-safe mode
ECM*1
GST
PC100 0102 Mass air flow sensor Engine speed will not rise more than 2,400 rpm due to the fuel cut.
circuit
PO115 0103 Engine coolant tempera- | Engine coolant temperature will be determined by ECM based on the time
ture sensor circuit after turning ignition switch "ON” or “START".
CONSULT displays the engine cooclant temperature decided by ECM.
o Engine coolant temperature decided
Condition (CONSULT display)
Just as ignition switch is o oy
turned ON or Start 40°C (104°F)
More than approx. 4 minutes o o
after ignition ON or Start 80°C (176°F)
Except as shown above 40 - 80°C (104 - 176°F)
P {Depends on the time)
P0120 0403 Throttle position sensor | Throtte position will be determined based on the injected fuel amount and

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

Condition

Driving condition

When engine is idling

Normal

When accelerating

Poor acceleration

Unable to | Unable to [ECM ECM fail-safe activating condition
Accoss access The computing function of the ECM was judged to be malfunctioning.
ECM Diagnaostic When the fail-safe system activates (i.e., if the ECM delects a malfunction
Test Mode condition in the CPU of ECM), the MIL on the instrument panel lights to

] warn the driver.

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

When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump
operation, and IACV-AAC valve operation are controlled under certain limita-
tions.

ECM fail-safe operation

Engine speed Engine speed will not rise more than

3,000 rpm
Fuel injection Simultaneous multiport fuel injection system
Ignition timing Ignition timing Is fixed at the preset valve
Fuel pump relay is “ON” when engine is
Fusl pump running and “OFF” when engine stalls
IACV-AAC valve Full gpen

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

*1: In Diagnostic Test Mode Il (Self-diagnostic results)
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Matrix Chart

Symptom Matrix Chart
- SYSTEM — BASIC ENGINE CONTROL SYSTEM

NDECOp40

NDECO040S01 @ﬂ

SYMPTOM
o
z 5 MIA
_ o) I
£ ke W
o = o )
& o u |8 z | € B
oy o [T} < — O L
W 2lzlg ElE|g|2
[ ul
= o§Q a | =l a
n<: JlE |2 al3|212]3 LG
o al|lz|o © olll 2|3 W | Reference
i 2 2190 |41¢ Sls| 815 |z |reee -
clyl2|2|Y|(z2l2|E 2 g S22
2| J|a|S|2|digl=|k T{o |
b 22|20 |8Q =14 Cle|P|w|w ol
g | E €lu|2l2)s 9| 21z |z FE
r4 % | | O|28|x oS ||| 5
Elg|a|2(5|8/212|8|6(8|8|E
|z |w|& g (9 Aalalz|xX|xX|<
br L T %7 I (1 = w O | w ] m AT
Warranty symptom code AA|AB|AC |AD (AE | AF [AG | AH | AJ | AK | AL | AM | HA
Fuel Fusl pump circuit 3 1 |EC-458 B3
1 1 2 31 2 2 3
Injector circuit 2 EC-451
Fuel pressure regulator system EC-32 SU
e
Evaporative emission system 4 4 4 4 4 4 4 3 3 4 EC-24
Air Positive crankcase vantilation : BR
1 EC-30
systam
Incorrect idle speed adjustment | 3 | 3 1 1 1 1 1 EC-35 8T
IACV-AAC valve circuit 1 2| 2 1 |EC-324
x . i 2 3|13|3 2 2 3
IACV-FICD solenoid valve cir 5 3| 3 EC-468 B
cuit
Ignition Incorrect ignition timing adjust- alali 1 1 1 1 1 EC-35 BT
ment
tgnition circuit 1 1 2| 2 212 2 EC-355
2 HA
EGR EGRC-solenoid valve circuit 2 3 3 3 EC-366
EGR system EC-278,
4 14| 4}a|4|l4|4]3]|3 4 478 86
Main power supply and ground circuit i 1 EC-110
21313 3 3] 2 3 1 pe—iro———
Air conditioner circuit 2 3 2 HA section 5
1 - 6: The numbers refer to the order of inspection.
(continued on next page) X
EC-91
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Sympitom Matrix Chart (Cont'd)

SYMPTOM
' T
CZ) . ol
—_ O I
£ g w
o = o c = [y
S o i El|5 5,
x a m <|=|5|E
] 7] u | E|le| =
— = = Q w L & I
= c |9 aJra |2 £
Ti=| < 2 o
3(: LR 2lzlal2|a
B 51 2|0 1] ol | 2|3 |y |Reference
i 2 O |Q|4|E Fle Q|22 |pace
& Slulz|2|z|B|EIE|z|8]2
wi 2l =12 (Y1l
Cla 3128 |B|2|E|F 2121819
Ela |20 o lm|l=<|w L1O1S
L1210 |9 J |l | P |w|w
o288 |s|a|a|s L a
o | Y ol |lots | 212 -
QI |EBE| ¥ | & |2 > w @|m
< o | Q| £ | x T
= z = b4 o] o w (753 w
gl ElEFE | ¥ | Z |2 | |w|wWw l:
cl1SIRIg|Q|8|83|ZI2|%8|8181k
I|lG ||| 3 |T ||| a|o|l|l|a
Warranty symptom code AA|AB|AC |AD | AE | AF | AG | AH | AJ | AK | AL | AM | HA
Camshaft position sensor circuit 2 2 EC-271
1 .
Mass air flow sensor circuit 1| 2 2 ' 2 1 " YEC-115
Front heated oxygen sensor circuit 3 2 : EC-159
Engine coolant temperature sensor circuit 1 o 3 a.| 3 3 1E§1;1 39,
Throttle position sensor circuit 1 2 2| 2 2 1. EC-144
Incarrect throttle position sensor adjustment lal 1 ' 1 1 1 1 1 EC-81
Vehicle speed sensor circuit 2 EC-319
Knock sensor circuit 3 3| ' 13 1N EC-261
. 3 . |
ECM 2 2 3 3 2 2 1 : EC-341, 90
Start signal circult 1 1 |Ec4ss
Park/Neutral position (PNP) switch circuit 3 3 3 © | EC-431
‘3| 2 ' :
Power steering oil pressure switch circuit 2 EC-464
1 - 6: The numbers refer to the order of inspection.
{continued on next page)
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Matrix Chart (Cont'd}

SYSTEM — ENGINE MECHANICAL & OTHER

NDECDO40503
SYMPTOM @l
T
z 5
z O = MA
: = & T |2 m)
o
Q S_) H I'D- Q = O]
o5 & w 2| =|0|& ElM
L 1218 w| elE|ZF
= o9 Yiac |2la |5
| |2|5|= 212(3|2|¢
b gl 2|0 0] ol B | Z!3 | W [Reference
v OO0 w2 [ o{z |2 ; LG
L = T 3 s [aed 6185|=2 section
3 slhisla|E|z|Z|E|218]|3
clalz|si¥lzi2(E|2{2|5(12]|2
(2|09 |12 lalc | |P|w|w
g hlolz|%|wia|2|o Fﬁ > | > E
o155 2 5|518|2(3|5(4|8|E FE
<{z|uW|& % ic|Ad|2lz|x|x|<
I jWw|x|w®w T2 w0 | W|W|aod
Warranty sympiom code AA | AB |AC | AD | AE | AF | AG | AH | AJ | AK | AL | AM | HA AT
Fuel Fuel tank | 1 FE section
. 5 —
Fuel piping 5|5 |5 54| 5 AX
Vapor lock 5
Valve deposit sU
Poor fuel (Hea(ry weight 5 515 5 514 5
_ gasocline, Low octane) ) . BR
Air Air duct
Air cleaner _ ' 8T
Air leakage from air duct )
(Mass air flow sensor — throttle 5
body) _5 5 5 5 | 4 5 B
: L 5 5 4 .
Throttle body, Throttle wire FE secticn
Air leakage from intake 5 _ BY
manifold/Collector/Gasket
Cranking | Batlery f [H14,
1 1 1 1 1 1 1
Generator circuit : EL section
1
Starter circuit ’ 8C
PNP switch c AT section
‘| Drive plate 6 : EM section EL
1 - 6: The numbers refer to the order of inspection. :
(continued on next page) _ D3
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Matrix Chart (Cont'd)

SYMPTOM

Reference
section

HESITATION/SURGING/FLAT SPOT
SPARK KNOCK/DETONATION

LACK OF POWER/POOR ACCELERATICN
HIGH IDLEAOW IDLE

ROUGH IDLE/HUNTING

IDLING VIBRATION

SLOW/NO RETURN TO IDLE

EXCESSIVE FUEL CONSUMPTION
EXCESSIVE OIL CONSUMPTION
BATTERY DEAD {UNDER CHARGE}

ENGINE STALL
OVERHEATS/WATER TEMPERATURE HIGH

; HARD/NC START/RESTART (EXCP. HA)

X
o
F
(]
3=
[w]
=
m
b
m
>
o
I
I
>
[
>
~
>
-
b
=
I
>

Warranty symptom code

Engine Cylinder head

Cylinder head gasket 2 2

Cylinder block

Piston 3

Piston ring

Connecting rod

Bearing EM section

Crankshaft

Valve Timing chain
mecha-
nism

Camshaft

intake valve 6 6 6 6 6 3] &

Exhaust valve

Hydraulic lash adjuster

Exhaust | Exhaust manifold/Tube/Muffler/
Gasket 6 6 |6l6les 8 6 6 FE section
Three way catalyst

Lubrica- | Oil pan/Qil strainet/Oil pump/Cil MA, EM,
tion filter/Ol gallery & 6 8 6 6 8 6 6 | 2 LC saction

Qil tevel (Low)/Filthy oil MA section

Cooling | Radiator/Hose/Radiator filler
cap

Thermostat 5 5

Water pump LC section

Water gallery

Cooling fan 5 5

Coolant level (low)y/

Contaminated coolant MA section

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

CONSULT Reference Value in Data Monitor Mode

CONSULT Reference Value in Data Monitor

Mode

NDECOG41
Remarks: @l
e Specification data are reference values.
e Specification data are output/input values which are detected or supplied by the ECM at the connector. A
* Specification data may not be directly related to their components signals/values/operations.
i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification data in
spite of the ignition timing not being adjusted to the specification data. This IGN TIMING moniters the data calculated by the ECM EM
according to the signals input from the camshaft position sensor and other ignition timing related sensors.
« If the real-time diagnosis results are NG and the on board diagnostic system results are CK when diagnosing the mass air flow sensor,
first check to see if the fuel pump control circuit is normal. LC
MONITOR ITEM CONDITION SPECIFICATICN
Tachometer: Connect B
CMPS-RPM (POS) e . N . Almost the same speed as the EC
CMPS-RPM (REF) . ‘Ijl:lzeengme and compare tachometer indication with the CONSULT CONSULT value.
. Epgine: {\'ﬁer warr_ning :Jp Idle 10-1.7V EE
MAS AIR/FL SE * Alr'condmor:e: switch: “OFF”
e Shift lever: “N
e No-load 2,500 rpm 1.7-23v i
COOLAN TEMP/S | e Engine: After warming up More than 70°C (158°F)
FR 02 SENSOR (1)68.3V «——> Approx. 0.6 - AX
e Engine: After warming up m:ntammg engine speed at 2,000 LEAN «— RICH
FR Q2 MNTR Changes more than 5 times suU
during 10 seconds.
0 - 0.3V <« Approx. 0.6 -
RR 02 SENSOR . . Maintaining engine spesed at 2,000 1.0V BR
o Engine: After warming up rpm
RR 02 MNTR LEAN «—— RICH ST
e Turn drive wheels and compare speedometer indication with the CON- [ Almost the same speed as the
VHCL SPEED SE SULT value CONSLULT vaiue
BATTERY VOLT e Ignition switch: ON (Engine stopped) 11 - 14V RS
e Engine: After warming up Throttle valve: fully closed 04 -08V
THRTL POS SEN | e Ignition switch: ON BT
{Engine stopped) Throttle valve: fully opened Approx. 4.0V
EGR TEMP SEN ¢ Engine: After warming up Less than 4.5V HA
START SIGNAL e Ignition switch: ON — START — ON OFF - ON — OFF
CLSD THL POS ™ :Engi'ne: Aft'erhv_varming up Throtile vaive: idle position ON €
CLSD THLP SW | *® gnition switch: ON -
{Engine stopped) Throttle valve: Slightly open OFF
Air conditioner switch: “OFF” OFF EL
o Engine: After warming up, idle
AIR COND SiG the engine Air conditioner switch: “ON" ON
{Compressor operates.) 1B
Shift lever: “P” or “N” ON
P/N POSI SW e Ignition switch: ON
Except above OFF
. . . Steering whesl in neutral position OFF
PW/ST SIGNAL ] Engme:.Aﬂer warming up, idie (forward direction)
the engine
The steering wheel is turned ON
IGNITION 8W o Ignition switch: ON — OFF — ON ON — OFF - ON

EC-95
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
CONSULT Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up Idle 2.4 -32 msec
e Air conditioner switch: “OFF”
INJ PULSE o Shift lever: “N”
e No-load 2,000 rpm 1.9 - 2.8 msec
Idle 1.0 - 1.6 msec
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec
Idie 10° BTDC
IGN TIMING ditto
2,000 rpm Mocre than 25° BTDC
Idle 10 - 20%
IACV-AAC/Y ditto
2,000 rpm —
ldle 0 %
PURG VOL GV ditto
2,000 rpm —
A/F ALPHA o Engine: Afler warming up ?gi']mam'"g engine speed at 2,000 15, 4550,
EVAP SYS PRES | e Ignition switch: ON Approx. 3.4V
AIR COND RLY o Air conditioner switch: OFF — ON QOFF — ON
e Ignition switch is tuined fo ON (Operates for 5 seconds) ON
FUEL PUMP RLY |® Engine running and cranking
Except as shown above OFF
Engine coclant temperature is 84°C OFF
(201°F) or less.
e Engine: Idling, after warming up | Engine cooclant temperature is
COOLING FAN o Air conditioner switch: “OFF” between 95°C (203°F} and 104°C LOW
» Vehicle speed (219°F).
Engine coolant temperature is 105°C HI
{221°F) or more,
# Engine; After warming up . \
« Air conditioner switch: “OFF" Iglin [I‘;Iﬁhlcle speed is betow 8 km/h OFE (CUT)
e Properly raise drive wheels off ¢ J
EGRC SOV the ground
* Pla(.:? AIT selector lever in "D’ 2,000 rpm [Vehicle speed is over 8
position km/h (5 MPH)] ON (FLOW)
« No-load
VENT CONTHV o Ignition switch: ON OFF
» Engine speed: Below 3,200 rpm ON
FR Q02 HEATER
¢ Engine speed:; Above 3,200 rpm OFF
s Engine speed: Above 3,200 rpm OFF
RR O2 HEATER e Engine is running at below 3,200 rpm [After driving 2 minutes at 70 km/h
ON
(43 MPH) or more]
VC/V BYPASS/V Ignition switch: ON OFF
e Engine: After warming up Idle 18.5 - 26.0%
CAL/LD VALUE . A[r_condltlor;le: switch: “OFF
¢ Shift lever: “N .
s No-load 2,500 rpm 18.0 - 21.0%
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

MOCNITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up Throttle valve: fully closed 0.0% @Gl
ABSOL TH-P/S e ignition switch: ON
{Engine stopped) Throttle valve: fully opened Approx. 80%
» Engine: After warming up ldle 3.3-4.8 gmis A
MASS AIRFLOW . Airloonditit_zr":elr‘ switch: “OFF”
o Shift lever: “N
o No-load 2,500 rpm 12.0 - 149 gm/s ER
o Ignition switch: ON (Engine stopped) MAP
: : LG
MAP/BARO SW/V . For 5 seconds after starting engine BARO
» Engine speed: idle More than 5 seconds after starting |,
engine
¢ Ignition switch: ON (Engine stopped) Approx. 4.4V
ABSOL PRES/SE - . For 5 seconds after starting engine Approx. 4.4V FE
ngine speed: Idle .
. eM:gri?-. ;han 5 seconds after starting Approx. 1.3V ju
Major Sensor Reference Graph in Data Monitor
MOde NDEC0042 M
The following are the major sensor reference graphs in “DATA MONITOR” mode.
{Select “HI SPEED” in “DATA MONITOR” with CONSULT.) s
THRTL .POS SEN, ABSOL TH-P/S, CLSD THL POS —
Below is the data for “THRTL POS SEN", “ABSOL TH-P/S” and “CLSD THL POS” when depressing the accel-
erator pedal with the ignition switch “ON". BIR
The signal of “THRTL POS SEN" and “ABSOL TH-P/S” should rise gradually without any intermittent drop or
rise after “CLSD THL POS” is changed from “ON” to “OFF”. ST
CL3SD THL POS -00"08 ABSOL TH+P/S -00"09 THRTL PCS SEN -00"09 ‘
10:22 +D2"69 10:22 % +02"69 10:22 x0.1V +02"869
OFF ON 0 25 50 75 100 0 13 28 8 51 RS
» ! » o
Full SR
Release BT
Fuil
Depress A
SEF580W
§C

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

PULSE

wpecoosssge (S

Below is the data for “CMPS-RPM (REF)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR 02 SENSOR”", FRO2
SENSOR” and “INJ PULSE” when revving engine quickly up to 4,800 rpm under no load after warming up

engine sufficiently.

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

EC-97
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

253 -‘
ix
[~
c9
o0
2
E R
09 K « “CMPS*RPM (REF)" should increase gradually
Cc S J e, while depressing the accelerator pedal and
o x should decrease gradually after releasing
; K the pedal without any intermittent drop or rise.
g o | s T :
s 4 5 —
S
0O o@°
A
8% & -
oY
g0
Tt
X
> P
A © L .
S e T . . « “MAS AIR/FL SE" should increase when
»
cl'g . ' depressing the accelerator pedal and should
i ¢ T s - decrease at the moment “THRTL POS SEN” is
IE':I: @4 closed (accelerator pedal is released).
z 8o
= ry
SEF935QA
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

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

—-00"06 THRTL POS SEN -00"06

RR 02 SENSOR

—00"06

'FR 02 SENSOR

0g:25

-00"06

INJ PULSE

0925

xQ. 1V +04"67

098:25

x0.01V +04"67

09:25
4]

+04"67

x0.01V

+04"67

MSEC

» “THRTL POS SEN” should increase while
depressing the acceleratgr pedal and should
decrease while releasing it.

..........

........ R LTI L TP

256
)

182
L

128
1

64

EC-99

+ “RR 02 SENSOR" may increase immediately after

depressing the accelerator pedal and may
decrease after releasing the pedal.

* “FR 02 SENSOR" may increase immediately after
depressing the acceleralor pedal and may
decrease after releasing the pedal.

« “INJ PULSE" should incraase when depressing
the accelerator pedal and should decrease
when the pedal is released.

SEF417R

WA

EM

LG

FE

AT

SU

BR

ST

RS
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value

Behind glove box e ECM Tel'minals and Reference Value I
! yo L PREPARATION |
\ 1. ECM is located behind the instrument lower cover. For this

inspection:
o Remove instrument lower cover.

ECM harness connector
AECD18A

2. Remove ECM harness proteétor.

ECM harness protector
AECH3

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

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

ZThi.n wire \
Tester probe

MECA486B|

ECM HARNESS CONNECTOR TERMINAL LAYOUT

NDECOD43802

[4a45]46]47] |64]65]68
72

48149|50| 51| 52| 53|68 69] 70| 71 .
54155|56|57|58| 73| 74| 75| 76 m

|sofeo]61]62]63] |77]78]79]

101]102¢103(104{ 1105{1061071108
108110] 131]112] |113|114{115{116
171118 1194120] [121[122{123|124

SEF533P

ECM INSPECTION TABLE NDEGOE3S03

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

ECM Terminals and Reference Vaiue (Cont'd)

TER- ' wiRE
MINAL c ITEM CONDITION DATA (DC Voltage)
NO. OLOR &
Approximately 0.7V
R MA
[Engine is running] 2
¢ ldle speed 0 EM
1 L Ignition signal
[Engine is running]
¢ Engine speed is 2,000 rpm Do
20 ms
SEF989U AY
Approximately 12V
) TR AT AX
L R
[Engine I3 running] 20l -1 -
¢ Warm-up condition of--» 8
o ldle speed L.
ot ———s
[ 20 ms
SEFag0U F&
2 w Ignition check
Approximately 11V
——————— ST
QO ik b
L - 20t
[Engine is running] :
o Engine speed is 2,000 rpm o R RS
IS
[ 20 ms
SEFag1U 5T
Approximately 2V
FA
[Engine is running]
« Warm-up condition 8G
o idle speed :
et
[ 20 ms -’ L
SEFg92U E
3 w Tachometer
DX
[Engine is running]
e Engine speed is 2,000 rpm
SEF993U
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

- ECM Terminals and Referance Vaiue (Cont'd)

TER- | wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
[Ignition switch “OFF”] 0-15v
e For a few seconds after turning ignition switch )
4 |wiG ECM relay (Self shutoff) | _“OFF
[Ignition switch “OFF”] o BATTERY VOLTAGE
» A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
BATTERY VOLTAGE
(11 - 14V)
(v} e
[Engine is running] ogl . -
e |dle speed o
"l'—-'- L
B0 me
EVAP canister purge SEF994U
5 G/B volume control solenoid
valve BATTERY VOLTAGE
(11 - 14V)
T
[Engine is running] 40: ' ey
e Engine speed is 2,000 rpm (More than 100 sec- 20
onds after starting engine) 0
-]
50 ms:
SEF995U
7 |em AT check signal (Tgnition switch “ON"] 0-3.0V
[Engine is running]
Air conditioner high T .
9 LB pressure switch [lgnition switch “ON"] Approximately 5V
[Engine is running] .
10 |B ECM ground o Idie speed Engine ground
[Ignition switch “ON"]
o For 5 seconds after turning ignition switch "ON” [0 - 1V
[Engine is running]
1 /R Fuel pump relay — -
[Ignition switch “ON"] o BATTERY VOLTAGE
s More than 5 seconds after turning ignition
L e (11 - 14v)
switch “ON
[Engine is running] 0-1v
s Both A/C switch and blower switch are "ON™
12 LG Air conditioner relay
[Engine is running] BATTERY VOLTAGE
e A/C switch is “OFF” (11 - 14V)
17 luw Data link connector for | [Engine is running] 0- 14V
CONSULT ¢ Idle speed (Connect CONSULT and turned on)
[lgnition switch “ON"] g-1v
18 PU Malfunction indicator
lamp [Engine is running] BATTERY VOLTAGE
e lIdle speed (11 - 14V)
[Engine is running] ]
19 |B ECM ground o Idle speed Engine ground
EC-102
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- | \wiRe
MINAL ITEM CONDITICN DATA (DC Voltage)
COLOR &l
NO.
[Ignition switch “ON"] Approximately OV
20 |L/B Start signal MA
[Ignition switch “START"] 9-12v
[Engine is running]
e Both A/C switch and blower switch are “ON” Approximately OV EM
21 |wWR Air conditioner switch (Compressor operales)”
[Engine is running] )
o A/C switch is “OFF” Approximately 5V LG
[Ignition switch “ON"] .
e Gear position is “N" or *P" Approximately OV
22 |GY/R PNP switch
[Ignition switch “ON"] .
o Except the above gear position Approximately 5V FE
[Ignition switch “ON"]
« Warm-up condition 0.4 -06V
23 R Throttie position sensor | * Accelerator pedal fully released AT
[\gnition switch “ON"] .
¢ Accelerator pedal fully depressed Approximately 4V A
[lgnition switch “OFF”] ov
24 LY Ignition switch
[ignition switch “ON"] gi\rr:z R;; VOLTAGE g
[Engine is running] .
25 |B/R ECM ground o Idle speed Engine ground BR
[ignition switch “ON"]
26 |G/W A/T signal No. 1 [Engine is running] 6 -8V ST
e ldle speed
[ignition switch “ON"]
27 |wW A/T signal No. 2 [Engine is running] 6 - 8V RS
o |dle speed
[Ignition switch “ON"]
L . s Warm-up condition ?1?”5:\‘/\)’ VOLTAGE BY
o8 |BRAY Throttle position switch | e Accelerator pedal fully released
(Closed position)
[Ignition switch “ON"] . A
e Accelerator pedal depressed Approximately OV
8$G
[Engine is running]
. o Lift up the vehicle.
20 |Gy Vehicle speed sensor |2~ © gear position EL
e Vehicle speed is 40 km/h (25 MPH)
e DX
SEFé42U
[Engine is running] Engine ground
32 |BR ECM ground |§e  oed 9 {Probe this terminal with (=)
¢ P tester probe when measuring}
35 |P/B AJT signal No. 3 [lgnition switch “ON"] ov
[Engine is running] }
e Cooling fan is not operating Battery voltage {11 - 14V)
36 |BRW Cooling fan relay (High)
{Engine is running] 0-1V
e Cooling fan (High) is operating
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd}

TER- | wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[lgnition switch “ON"]
Throttle position sensor |* Warm-up condition Approximately 0.4V
37 |R/G signal to TCM (Trans- |® Accelerator pedal fully released
mission control module) [igniti i R
gnition switch “ON”] .
o Accelerator pedal fully depressed Approximately 3V
[Engine is running] _
e Cooling fan is not operating Battery voltage (11 - 14V)
38 |L/OR Cooling fan relay (Low)
[Engine is running] -1V
« Cooling fan (Low) is operating
[Engine is running] .
p Power sleering oil pres- |*® Steering wheel is being turned Approximately OV
39 .
sure switch e 3 "
[Engine is running] )
« Steering wheel is not being turned Approximately 5V
42 |BR Sensors’ power supply | [Ignition switch “ON"] Approximately 5V
[Engine Is running]
43 | BY Sensors’ ground « Warm-up condition Approximately OV
¢ Idle speed
0.3 - 0.5V
T
[Engine is running] Sy
¢ |dle speed 0
4 (W Camshaft position sen-
485 |W sor {Reference signal)
[Engine is running]
e Engine speed is 2,000 rpm
SEF9sU
[Ignition switch “ON"]
e En.gine_ is not l_'unning Approximately 4.4V
Absolute pressure sen- |[Engine is running] .
4 |P sor o Idle {for 5 seconds after engine start)
[Engine is running] .
¢ ldle (More than 5 seconds after engine start) Approximately 1.3V

278
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- | wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
NO. COLOR Gl
Approximately 1V
(AC range) A
(V) Dol
{Engine is running] 1: R
« Warm-up condition u ERM)
« Idie speed 0 _____ ‘
02ms LC
. SEF680W
47 |G Cran(l;s;wgﬂ position sen-
sor (OBD) Approximately 2V
(AC range}
(v) N
[Engine is running] Bl-A- oA A °E
¢ Engine speed is 2,000 rpm of-F bbb
BAASI AT
0.2 ms:
SEFBO1W
AX
Approximately 2.5V
M T
[Engine is running] 5
+ Warm-up condition pl-L
¢ |dle speed BR
. SEF989U
49 lOR Camshaft_ posmon sen- | T
sor (Position signal) Approximately 2.5V
(V) oLl
[Engine is running] stoy
e Engine speed is 2,000 rpm 0 BT
SEF0O1V A
0 - Approximately 1.0V
M T T
(Engine i ing] gl S@
ngine is running 1l
50 LG Front heated oxygen o Warm-up condition of-x
sensor . .
« Engine speed is 2,000 rpm [ElL
SEF002V 4
[Engine is running]
¢ Warm-up condition 1.0-1.7V
» ldle speed
54 (WL Mass air flow sensor
[Engine is running]
¢ Warm-up condition 1.7-23V
s Engine speed is 2,500 rpm
. [Engine is running]
55 |L/OR Mass air flow sensor + Warm-up condition Approximately OV
ground
¢ Idle speed
EC-105
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER-

MINAL | “VIRE TEM CONDITION DATA (DC Voltage)
COLOR
NO.
W Rear heated oxygen [Engine s running]
56 BR*** Sensor ¥g ¢ Warm-up condition 0 - Approximately 1.0V
¢ Engine speed is 2,000 rpm
Engine coolant tem- Approximately 0 - 4.8V
59 |LG/R e?ature sensor [Engine Is running] Qutput voltage varies with
P engine coclant temperature
Approximately 0 - 4.8V
60 |Ry :2::;:‘9' temperature | e;dine is running] Output voltage varies with ful
temperature '
Intake air temperature Approximately 0 - 4.8V
61 Y/G sensor P [Engine is running] Qutput voltage varies with
intake air temperature.
62 (R EVAP control system {Ignition switch “ON"] Approximately 3.4V
pressure sensor
{lgnition switch “ON"] Less than 4.5V
63 |wru EGR temperature sen- {Engine is running]
sor + Warm-up condition 0-15Y
o EGR system is operating
64 |W Knock sensor [Engine is running] Approximately 2.5V
» ldle speed
67 |BW Power supply for ECM | [lgnition switch “ON"] ﬁ?ﬁf R;; VOLTAGE
Data link connector for | [Engine Is running] )
69 |via GST o Idie speed (GST is disconnected) 6-10V
72 |BW | Power supply for ECM | [Ignition switch “ON"] T Ty | OHTAGE
75 |YR Data link connector for | [Engine is running] 0-4v
76 1Y/B CONSULT » Idle speed (Connect CONSULT and turned on.) |5 _ gy
80 Y Power supply (Back-up) | [lgnition switch “OFF”] (Bﬁ'ljl’:E R;')’ VOLTAGE
8- 11V
)
20
[Engine is running] 10l
¢ Warm-up conditicn o
o ldle speed
SEF005V
101 |SB IACV-AAC valve

[Engine is running]
¢ Warm-up condition
« Engine speed is 3,000 rpm

1-2v
M
20f -

SEF006Y
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER- | wiRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
BATTERY VOLTAGE
(11 - 14V)
M 1
[Engine is running] e I R A
» Warm-up condition 201
« ldle speed or-
102 [G/OR Injector No. 1
104 |G/RA Injector No. 3 —
106 |Y/G Injector No. 5 SEFOO7V
109 G Injector No. 2 BATTERY VOLTAGE
11 |Y/PU Injector No. 4 (11 - 14V)
113 | GY/L Injector No. 6 W
[Engine is running] aop-[ i 1
¢ Warm-up condition 20k =
o Engine speed is 2,000 rom Op Byl b
SEFoDBY
[Engine is running]
+ Warm-up condition BATTERY VOLTAGE
o Idle speed {11 - 14V)
e Engine speed is above 3,200 rpm
103 |Gy EGRC-solencid valve | [Engine is running]
o Warm-up condition
o Properly raise drive wheels off the ground 0-15V
o Set A/T selector lover in “D” position ’
e Engine speed is 2,000 rpm [Vehicle speed is
over 8 km/h (5 MPH)]
EVAP canister vent con- - ok SON BATTERY VOLTAGE
108 |LG/B trol valve [Ignition switch “ON"} (11 - 14V)
[Engine is running] .
116 |B ECM ground o Idie speed Engine ground
[Engine is running] BATTERY VOLTAGE
17 (BW Current return o Idle speed (11 - 14V)
[lgnition switch “ON”]
» Engine is not running
e For 5 seconds after ignition switch is turned
“ON” -1V
[Engine is running]
MAP/BARO switch sole- | ® ldle (for 5 seconds after engine start)
il8 {PU .
noid valve [\gnition switch “ON"]
e Engine is not running
o More than 5 seconds after ignition switch is BATTERY VOLTAGE
turned “ON” (11 - 14V)
[Engine is running]
¢ Idle (More than 5 seconds after engine start)
[Engine is running] .
Front heated oxygen ¢ Engine speed is below 3,200 rpm Approximately 0.4V
19 (B
sensor heater [Engine is running] BATTERY VOLTAGE
e Engine speed is above 3,200 rpm (11 - 14V)
Vacuum cut valve ", \ p— BATTERY VOLTAGE
120 |[L/G bypass valve [Ignition switch “ON"] (11 - 14V)

EC-107
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TER | wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR .
NO.
[lgnitlon switch “ON"]
« Engine is not running BATTERY VOLTAGE
[Engine is running] (11 - 14Y)
« Engine speed is above 3,200 rpm
192 |v Rear h?“ate:i oxygen .
- | #ensor heater [Engine is running]
s Engine speed is below 3,200 rpm .
» After driving 2 minutes at 70 km/h (43 MPH}) or Approximately 0.4V
more
i24 |B ECM ground [Engine is running] Engine ground

e ldle speed

*: Any mode except “OFF”, ambient air temperature is above 23.5°C (74°F).
**: Except for Califomia
***. For California

EC-108



TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Description
NDECO388

intermittent incidents (I/I) may occur. in many cases, the problem resolves itself (the part or circuit function
returns to normal without intervention). it is important to realize that the symptoms described in the custom- G
er's complaint often do not recur on (1st trip) DTC visits. Realize also that the most frequent cause of [/l
occurrences is poor electrical connections. Because of this, the conditions under which the incident occurred

may not be clear. Therefore, circuit checks made as part of the standard diagnostic procedure may not indi- &y
cate the specific problem area.

COMMON IN REPORT SITUATIONS | EM
NDECO3888071
STEP in Work Flow Situation
] The CONSULT is used. The SELF-DIAG RESULTS screen shows time data other than “0” or “[11]". e
i} The sympiom described by the customer doss not recur.
v {(1st trip} DTC does not appear during the DTC Confirmation Procedure. EC
Vi The Diagnostic Procedure for PXXXX does not indicate the problem area. EE
AT
AX

Diagnostic Procedure woecoms S

1 INSPECTION START

Erase (1st trip) DTCs. Refer to “HOW TO ERASE EMISSION i BR
— RELATED INFORMATION", EC-51.

ST
> GO TO 2.
ES
2 CHECK GROUND TERMINALS
Check ground terminals for corroding or locse connection.
Refer to “Circuit Ingpection”, “GROUND INSPECTION” in GI BT
section.
OK or NG
(A
0K > GO TO 3.
NG » Repair or replace.
SG
3 SEARCH FOR ELECTRICAL INCIDENT
Perform "‘Inc'rde_nt Simulation Tests” in G section. EL
OK or NG
OK > GO TO 4. . . BX
NG » Repair or replace.

4 CHECK CONNECTOR TERMINALS
Refer to “How to Check Enlarged Contact Spring of Terminal”

in Gl section.
OK or NG
OK | 2 INSPECTION END
NG > Repair or replace connector.

EC-109 083
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

Main Power Supply and Ground Circuit
WIRING DIAGRAM

NDECOO44

IGNITION SWITCH -MAIN-01
ON or START BATTERY BATTERY EC 0
[ | | ] .
104 T 10a 108 Refer to “EL-POWER".
i b R
Y
T = E: =
"""""" (F2) =y s : Detectable line for DTG
Y R m—: Non-detectable line for DTC
I_.
|
R R
Ly
= =]
78] &p]EEM
— F10d RELAY
LY F102
9
(KN/NER)
W/G BiW
o—@
[Wad Y WG BAW BNV B/W
a1 [[E5] I 71 If= =10
IGNSW BATT SSOFF VB CRIN VB EFCM
101
GND-C GND-C  GND-I GND-I  GND-E GND-E
el l=2lp (Liodp jLsd) ([uel (f24)
B/R B/R B B B B
[ § I 1 [ ] n
¢ @ L J ®
1 1
B/R B
(2 /S GO S B
F201
ﬁ
B‘H B B ?
L L
F213
Refer to last page (Foldou.it page}.
GHRED)
t]alafalsfes =67 [s]e|0j®mad) 2 [NESD) |231|
1112 [13]14]15]16]17[18 |19 o2t |22 f2a]24| Ty \J4&le/ Gy 3 L
101h102{103f104] 105|817 2425 4 T
109[110111112 113|114]115 31]32 el F101
eales[els feelsfrafzalrs P H.S.
117] 118119 120] [121f122]123 42]43] Teelecksteleal 180 :

AEGC578A



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

ECM TERMINALS AND REFERENCE VALUE —
Specification data are reference values and are measured between each terminal and 32 (ECM ground).

@l
TERMI- WIRE '
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO. A
[Engine is running] .
[fgnition switch “OFF"”] }
o For a few seconds after turning ignition switch 0-1.5V EM
4 WG  |ECM relay (Self-shutoff) “OFF
[lgnition switch “OFF"] '
e Afew seconds passed after turning ignition switch BATTERY VOLTAGE LG
. (11 - 14v)
“OFF
[Engine Is running] .
10 B ECM ground o Idie speed Engine ground
19 B ECM ground [Engine Is running] Engine ground FE
o ldie speed
{ignltion switch “OFF*} oV _ AT
24 LY Ignition switch . ) BATTERY VOLTAGE
[lgnition switch “ON"] (11 - 14V)
25 B/R ECM ground [Engine Is running] Engine ground A
g o Idle speed gine g :
Engine ground 8U
[Engine s running] (Probe this terminal with
32 BR ECM ground ¢ Idle speed {-) tester probe when
measuring) BR
67 BW
. Power supply for ECM [Ignition switch “ON"] . Bf;‘ﬁf R,Y VOLTAGE
72 |BW (i1~ 14v) ST
80 Y Power supply (Back-up) [lgnition switch “OFF”] ﬁ?ﬂf R}; VOLTAGE
RS
. [Engine is running] ’
116 |[B ECM ground o Idle speed Engine ground
[Engine is running] BATTERY VOLTAGE BT
117  [BW Current return : o Idie speed (11 - 14V)
[Engine is running] .
124 |B ECM ground o Idie speed Engine ground [A
DIAGNOSTIC PROCEDURE se
NDECOD46
1 INSPECTION START EL
Start engine.
Is engine running? :
Yes or No D
Yes p |GOTOS.
No P (GOTOZ2

EC-111 g5
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

2 CHECK POWER SUPPLY-!

5 DETECT MALFUNCTICNING PART

1. Tum ignition swifch “OFF" and then “ON".
2. Check voltage between ECM terminal 24 and ground with
CONSULT or tester.

[ ecm HCONNECTOH" iﬁj}
L
@ @ Gj

Check the following.
e Harness conneclors F12, F201
« Hamess for open or short between ECM and engine ground

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

6 CHECK POWER SUPPLY-H

SEF674U
Voltage: Battery voltage
OK or NG
OK p GOTOA4.
NG p (GOTOS

3 DETECT MALFUNCTIONING PART

Check the following.

e Harness coennectors M42, F104

e 10A fuse

¢ Hamess for open or short between ECM and fuse

1. Stop engine.
2. Check voitage between ECM terminal 80 and ground with
CONSULT or tester.

CONNECT

| 0 CONNECTOR I .'

wlmn

= SEFG78U

Voitage: Battery voltage

» Repair harness or connectors.

OK or NG
OK p |GOTOS.
NG » |GoTO7

4 CHECK GROUND CIRCUIT-I

1. Turn ignition switch “OFF".

2. Digsconnect ECM harness connector.

3. Check harness continuity between ECM terminals 10, 19,
25, 32, 1186, 124 and engine ground.

I eca lojconnecTon]| Tl e
10,19,25,32,116,124 Hs.
——eee s

o L

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

= SEF&75U

7 DETECT MALFUNCTIONING PART

Check the following.

# Harness connectors E53, F2

o 10A fuse

» Harness for open or short between ECM and fuse

| 2 Repair hamess or connectors.

OK or NG
OK > GO TO 15.
NG > GO TO 5.

EC-112




TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

8 CHECK POWER SUPPLY-IIl

1. Turn ignition switch “ON” and then “OFF”,
2. Check voltage between ECM terminals 67, 72, 117 and
ground with CONSULT or tester.

— m CONNECT
||— ECM  |o| coNNECTOR])| . B

67,72,117

sel m

= SEFe79U

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

OK or NG
OK > GO TO 14.
NG (Battery p |GOTOS.
voltage does
not exist.)
NG (Battery p |GOTO 13

voltage exisls
for more than
a faw sec-
onhds.}

9 CHECK POWER SUPPLY-IV
1. Disconnect ECM relay. @H
View with instrurment panel removed
\ W \\ ECM relay
/\ D WA
- | El
T =L AECH23A
2. Check voltage between terminails 2, 3 and ground with
CONSULT or tester.
FE
T
T.5.
FXE @ AT
DISCONNECT i
& AX
SEF036W SU
Voltage: Battery voltage
OK or NG
OK B |GOTO 1. BR
NG » GO TO 10.
8T
10 DETECT MALFUNCTIONING PART
Check the following. BS
» Hamess connectors E53, F2
* 10A fuse
» Harness for open or short between ECM relay and battery T
> Repair open circuit or short to ground
or short to power in hamess or con- [HIA,
nectors.
8C
EL
iDX

EC-113
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd}

" CHECK OUTPUT SIGNAL CIRCUIT

13 |CHECK ECM RELAY

1. Disconnect ECM harness connector.
2. Check hamess continuity between ECM terminal 4 and
relay terminal 1.

ECM O CONNECTCR

4
& -
5

DISCONNECT =l

Q]

wf]

|

DISCOMNECT

SEFO37W
Continuity should exist.
3. Also check harness for short to ground and short to power,

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

SEF03gW
12V (1 - 2) applied: Continuity exists.
No voltage applied: No continulty

OK or NG
OK p  |GOTO 12,
NG » Repair open circuit or short to ground

OK or NG
OK p |GOTO 14,
NG » Replace ECM relay.

or short to power in hamess or con-
nectors.

14 |CHECK GROUND CIRCUIT-I

12 |[CHECK HARNESS CONTINUITY BETWEEN
ECM RELAY AND ECM

1. Check hamess continuity between ECM terminals 67, 72,
117 and relay terminal 5.

5]
— =
.s_ [ Ecm JojconnecToR|| |2“‘l K

67,72,117
R St LR

@ [Q]

Continuity should ex|st.
2. Also check hamess for short to ground and short fo power.

DISCONNECT DISCONNECT

SEF038W

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

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

o) CONNECTOHl . DuscoNiRCT

10192532 116,124

[a]

@a{

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

= SEF&75U

OK or NG
OK > GO TO 15.
NG > GO TO 5.

OK or NG
OK > GO TO 13.
NG > Repair open circuit or short to ground

or short to power in harness or con-

nectors.

15 {CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNQSIS FOR INTERMITTENT
INCIDENT", EC-109.

» |INSPECTION END
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Component Dascription

SEF030T

Component Description
The mass air flow sensor is placed in the

stream of intake anr It

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

greater the heat loss.

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

. CONSULT Reference Value in Data Monitor

@l

MA

EM

LG

NDECOO43

Mode
Specification data are referasnce values.
MONITOR ITEM CONDITION SPECIFICATION FE
e Engine: After warming up Idle 1.0-17V
e Air conditioner switch: “OFF”
MAS AIR/FL SE e Shiit lever: “N” A
o No-load 2,500 rpm 1.7-2.3V
Idle 18.5 - 26.0% AKX
CAL/LD VALUE |ditto
2,500 rpm 18.0 - 21.0%
Idle 3.3-48gmfs SU
MASS AIRFLOW | ditto
2,500 rpm 12.0-14.9 g-m/s
. )
ECM Terminals and Reference Value rorcon
3
Specification data are reference values and are measured between each terminal and 32 (ECM ground). o
TERMI- WIRE
NAL ITEM CONDITION DATA (BC Voltage)
COLOR :
NOQ. BS
[Engine is running]
¢ Warm-up condition 1.0-1.7v
o Idle speed 3T
54 WiL Mass air flow sensor
[Engine is running}
e Warm-up condition 1.7-2.3V HA
e Engine speed is 2,500 rpm
. [Engine is running]
55 L/OR Mass air flow sensor o Warm-up condition Approximately OV §C
ground
o |dle speed
On Board Diagnosis Logic (=L
NOFCO050
DTC No. Malfunction is detected when ... Check ltems (Possible Cause) 1950
10
PO100 A) An excessively high voltage from the sensor is sent |« Harness or connectors
0102 to ECM when engine is not running. (The sensor circuit is open or shorted.)
) - e Mass air flow sensor
C) A high voltage from the sensor is sent to ECM
under light load driving condition.
B) An excessively low voltage from the sensor is sent | e Harness or connectors
to ECM when engine is running.” (The sensor circuit is open or shorted.)
e Intake air leaks
D) A low voltage from the sensor is sent io ECM o Mass air flow sensor
under heavy load driving condition.

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

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

On Board Diagnosis Logic (Cont'd)

Detecled items

Engine operating condition in fail-safe mode

Mass air flow sensor circuit

Engine spead will not riss more than 2,400 rpm due to the fuel cut.

CMPSRPM(REF)

¥ MONITOR v NOFAIL D

Orpm

RECORD

SEF360VA

DTC Confirmation Procedure

Perform “PROCEDURE FOR MALFUNCTION A” first.

If the 1st trip DTC cannot be confirmed, perform “PROCE-
DURE FOR MALFUNCTION B”.

If there Is no problem on “PROCEDURE FOR MALFUNCTION
B”, perform “PROCEDURE FOR MALFUNCTION C”.

If there is no problem on "PROCEDURE FOR MALFUNCTION
C”, perform “PROCEDURE FOR MALFUNCTION D”.

NOTE: :

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

NDECRO51

PROCEDURE FOR MALFUNCTION A

(B With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 6 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedurs”, EC-
121.

@ With GST

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

2} Select “MODE 7” with GST.

3) I 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC-
121.

No Tools

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

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

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

4y If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
121.

NDECODE1S01
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

DTC Confirmation Procedure (Cont'd}

¥r MONITOR % NOFAIL D

CMPSsRPM(REF)

750 rpm

RECORD

SEF357VAj -

4 MONITOR v NoFalL []

CMPSsRPM(REF)
COOLAN TEMP/S

750rpm
85°C

RECORD

SEF361VA

PROCEDURE FOR MALFUNCTION B

(@ With CONSULT

1} Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

NDECODS1502

~3) Start engine and wait 5 seconds at most.

4) |f 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
121.

@ With GST

1) Start engine and wait 5 seconds at most.

2) Select “MODE 77 with GST.

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

121.

No Tools

1) Start engine and wait 5 seconds at most.

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

“turn “ON".

3) Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
121.

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

PROCEDURE FOR MALFUNCTION C

NOTE:

If engine will not start or stops soon, wait at least 10 seconds with

engine stopped (Ignition switch “ON”} instead of running engine at

idle speed.

(& With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR" mode with CONSULT.

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

4} Run engine for at least 10 seconds at idle speed.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
121.

@ With GST

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

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

3) Select “MODE 7” with GST.

4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
121.

No Tools

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

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

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

DTC Confirmation Procedure (Cont'd)

OK NG

MAS AIR/FL SE +00'21 MAS AIR/FL SE +00"21
15:48 x0. 1V +02'45 15:48 x0.1V  +02"45
o] 13 26 38 51 0O 3 26 38 561

:
.
*
.

SEFQ98NA

:
¥¢ MONITOR ¢ NOFAIL D

GMPS<RPM(REF)  3000rpm
VHCL SPEED SE 70krvh
THRTL POS SEN 32V

RECORD |

SEF362VA;

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.

'5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
121.

PROCEDURE FOR MALFUNCTION D

CAUTION:

Always drive vehicle at a safe speed.

(B With CONSULT

1) Turn ignition switch “ON".

2) Start engine and warm it up to normal operating temperature.
If engine cannot be started, go to “Diagnostic Procedure”,
EC-121.

3} Select “DATA MONITOR” mode with CONSULT.

4) Check the voltage of MAS AIR/FL SE with “DATA MONITOR”.

5) Increases engine speed to about 4,000 rpm.

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

If NG, go to “Diagnostic Procedure”, EC-121.
If OK, go to following step.
7) Maintain the following conditions for at least 10 consecutive

NOECOO51504

seconds.
CMPS:-RPM (REF) More than 2,000 rpm
THRTL POS SEN More than 3V
Selector lever Suitable position
Driving location Driving vehicle uphill {Increased engine load)
will help maintain the driving conditions
required for this test.

8) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
121. :

EC-118



DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Overall Function Check

CALG LOAD o Overall Function Check ocase
gggnl-!‘i.'g.ﬁw 952";3 PROCEDURE FOR MALFUNCTION D
o . . NDEC0539501 @ﬂ
LONG FT #1 0% Use this procedure to check the overall function of the mass air flow
EHORT F1.52 o sensor circuit. During this check, a 1st trip DTC might not be con-
\ElgﬁllngsggD 2sagﬂm firmed. MA
IGN ADVANCE 41.0° @ With GST_ . )
nm; AIR - 1 °C 1} Start engine and warm it up to normal operating temperature.
THROTILE POS _— 2) Select “MODE 1” with GST. EM
3) Check the mass air flow sensor signal with “MODE 1”.
SEF534P 4) Check for linear mass air flow sensor signal value rise in LG

response to increases to about 4,000 rpm in engine speed.

T o 5) If NG, go to “Diagnostic Procedure”, EC-121.
& @i@\ No Tools

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

BT |::IC°NNECT°R" : f;ﬁ 2) Check the voltage between ECM terminal 54 (Mass air flow
sensor signal) and ground.

cf 6\H 3) Check for linear voltage rise in response to increases to about

4,000 rpm in engine speed. AT

_Q 4} If NG, go to “Diagnostic Procedure”, EC-121.
- AX

SEF773U

FE

U

BR

ST

RS

BT

HA

S @

EL
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Witing Diagram
Wiring Diagram
NDECD052
I : Detectable line for DTC
BATTERY s  Nor-dletectable line for DTC
| ;
104 Refer to “EL-POWER".
R
B/W
r'@
. e
I [EHL
MASS AIR
o FLOW SENSOR
I
"R R L2
21 =] LOR WL
S| ECM
RELAY 4 —
F102 vBo_S
i 11
B T
g ®
WG B/W ~-
LOR WL
uslp-------
Ll T
LOR WL
:f -.'__ .m
! i
. 1
@ s ) = ‘A re I
B/R
L'I'_I F201
B/R
WG BW BAW B/W LOR WL I
Ir=1l Ifs71l =1 [l EEal BR
SSOFF VB VB CRTN QA- QA+ |ECM 1
Fioi @=5 B
L 4.
(@D
Refer to last page (Foldout page).
_ 2, &)
f"!Qs\ T F102 112]13] © |4]5]86 .FSDG
s 5/%3) L2 & il ey g[o[ro[nz[1a[i4]1s 16 ﬂEB
T01]702]103]04] [1s]0e]107] 08
108|110]111]112] [113]114]115]118 F101 s
17| 1slt19fiza] [121)122]12a] 124 Gy -
AECB01A
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure

Diagnostic Procedure

NOECO053

1 INSPECTION START

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

MALFUNCTION Type
A andior C I
B andfor D . i |

MTBLO063

Type | or Type Il

Type | » GO TO 3.

Type Il p |[GoTO2

2 CHECK INTAKE SYSTEM

Check the following for connection.

e Air duct

e Vacuum hoses

e Intake air passage between air duct to intake manifold col-
lector

OK or NG
OK » GO TO 3.
NG > Reconnect the parts.

3 THETIGHTEN GROUND SCREWS

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

AECT792A

» [soT04

@l
4 |CHECK POWER SUPPLY
1. Disconnect mass air flow sensor harness connector.
R Y MA
& V - Mass air flow sensor
% %\ harmness connector ——
W\ VT =
LG
AEC793A
2. Tum ignition switch “ON". EE
3. Check voltage between termiral 3 and ground with CON-
SULT or tester. .
E DISCONNECT AT
T.S. @
AX
G
' ® eq Sl
= sEFesau | BR
Voltage: Battery voltage
OK or NG
OK > GO TO 6. ST
NG » GO TOS.
RS
5 DETECT MALFUNCTIONING PART
Check the following. BT
# Hamess connectors F103, F401
& Harness for open or short between ECM relay and mass air
flow sensor : H A
¢ Hamess for open or short between mass air flow sensor and
ECM
SG
» Repair hamess or conneclaors.
EL
BX

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

Diagnostic Procedure (Cont'd)

CHECK GROUND CIRCUIT

9 DETECT MALFUNCTIONING PART

Disconnect ECM harness connector.
Check hamess continuity between terminal 2 and ECM ter-
minal 55.

m T kian
. IL_EcM _[oJcoNNECTOR|| iR | £
3

DISCONNECT DPSCONNECT

6
1. Tum ignition switch “OFF".
2.
3.

(@]

®

Continulty should exist.
4. Also check harness for short to ground and short to power.

SEF683U

Check the following.

+ Harmess connectors F103, F401

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

| 3 Repair open circuit or short to ground
or short to power in harness or con-
nectors.

10 |CHECK MASS AIR FLOW SENSOR

Refer to “Component Inspection”, EC-123.

OK or NG
OK - p |GOTO 1.
NG > Replace mass air flow sensor.

OK or NG
OK » |[GOTOS.
NG p |GOTO7.

" CHECK SHIELD CIRCUIT

7 DETECT MALFUNCTIONING PART

Check the following.

# Harness connectors F103, F401

« Hamess for open or short between ECM and mass air flow
sensor

-

. Tum ignition switech “OFF”.
2. Disconnect harmess connectors F103, F401.
3. Check hamess continuity between hamess connector F103
and engine ground
Continuity should exist.
4. Also check harness for short to ground and short to power.

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

OK or NG
OK > GO TO 13.
NG > GO TO 12.

12 |DETECT MALFUNCTIONING PART

8 CHECK INPUT SIGNAL CIRCUIT

1. Check hamess continuity between terminal 1 and ECM ter-

minal 54.

’@ = =
MY | EcM_ |o{conneEcToR|f (—l—'%-l—” e Ts.

DIECONNECT 54 DISCONNECT

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

SEFE84U

Check the following.

» Harness connectors F103, F401

» Harness connectors F12, F201

# Harmess for open or short between harness connector F103
and engine ground

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

13 |CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109.

p |INSPECTION END

OK or NG
OK > GO TO 10.
NG 3 GO TO 9.

EC-122




DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Component Inspection

Component Inspection —
- — MASS AIR FLOW SENSOR N
ECM |°| CONNECTOR|| 1. Reconnect harness connectors disconnected.

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

L Cm-H 3. Check voltage between ECM terminal 54 (Mass air flow sen- [}MA

sor signal) and ground.

I Conditions Voltage V EM
@ S L Ignition switch “ON” (Engine stopped.) Less than 1.0
SEF747U) Idle {Engine is warmed-up to normal operating 10-17 LG
temperature.) ’ )
2,_500 pm {Engine is warmed-up to normal opet- 17-23 EC
ating temperature.)
idle to about 4,000 rpm* 1.0 - 1.7 to Approx. 4.0
FE

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

engine speed.

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

5. K NG, remove mass air flow sensor from air duct. Check hot AY

SEF030T wire for damage or dust.

SU
BR
ST
RS
BT
HA
SC

EL

EC-123 097
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Component Description

Absolute

- Component Description

NDECDO55
The absolute pressure sensor is connected to. the MAP/BARO
-switch soienoid valve by a hose. The sensor detects ambient baro-
metric pressure and intake manifold absolute pressure and sends
the voltage signal to the ECM. As the pressure increases, the volt-
age rises. .

SEF4280Q
5k |
4.5t X
> 4}
1
% S'g i Ambient
- " i "
§ a5l : barometic
5l ) | pressure
’g_ 15 Vacuum :
5 9 :
Gost i
033 106.6
{100, 3.94) (800, 31.50)
Pressure kPa {mmHg, inHg)
{Absclute pressure) SEF946S _
On Board Diagnosis Logic
NDECO356
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
PC105 A) An excessively low or high voltage from the sensor | e Harness or connectors
0803 is sent to ECM. (Absolute pressure sensor circuit is open or

shorted.)
e Absolute pressure sensor

B) A high voltage from the sensor is sent to ECM o Hoses
under light load driving conditions.

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

¢ Intake air leaks

¢ MAP/BARO switch solenoid valve

¢ Absolute pressure sensor

C) A low voltage from the sensor is sent to ECM s Absolute pressure sensor
under heavy load driving conditions.

DTC Confirmation Procedure

NDECODS?
Perform “PROCEDURE FOR MALFUNCTION A” first. If the 1st
trip DTC cannot be confirmed, perform “PROCEDURE FOR
MALFUNCTION B".
If the 1st trip DTC is not confirmed on “PROCEDURE FOR
MALFUNCTION B”, perform “PROCEDURE FOR MALFUNC-
TION C”.

NOTE:

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

EC-124



DTC P0105 ABSOLUTE PRESSURE SENSOR

DTC Confirmation Procedure (Contd)

CMPSsRPM(REF)

¥ MONITOR % NO FAIL

orpm

|:|:'

L RECORD

]

SEF360VD)

& MONITOR

CMPS-RPM(HEF}
COOLAN TEMP/S

[ RECORD

750rpm
85°C

L

" % NOFALL

SEF361VB

- PROCEDURE FOR MALFUNCTION A

NDECOD57501

® With CONSULT -

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode wrth CONSULT
3) Wait at least 6 seconds.

~4) [ 1st trip DTC Is detected, go to “Diagnostic Procedure”, EC-

128.
@ With GST
1)  Turn ignition switch “ON” and wait at least 6 seconds.
2) Select “MODE 7" with GST.

-.3) K 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

128.
No Tools
1)  Tum ignition switch “ON” and wait at least 6 seconds.
2) Turn ignition switch “OFF", wait at least 5 seconds and then
turn “ON”.
3) Egrhf/?rm “Diagnostic Test Mode Il (Self-diagnostic results)” with
4) i1f21sst trip DTC is detected, go to “Diagnostic Procedure”, EC-

PROCEDURE FOR MALFUNCTION B

@ With CONSULT
1) Start engine and warm it up to hormal operating temperature.

NDECOGS7S02

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

3) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT.

4) Start engine and let it idle.

5) Wait at least 15 seconds.

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
128.

@ With GST

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

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

3) Start engine.

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

5) Select "MODE 7" with GST.

6) I1f218 st trip DTC is detected, go to “Diagnostic Procedure”, EC-
No Tools

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

3) Start engine. -

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

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

turn “ON”,

6) Perform “Dlagnostlc Test Mode Il (Self-diagnostic results)" with
ECM.

7) I 1st trip DTG is detected, go to “Diagnostic Procedure”, EC-
128.

EC-125
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DTC P0105 ABSOLUTE PRESSURE SENSOR

DTC Confirmation Procedtire (Cont'd)

. =
, % MONITOR ¥ NoralL []
CMPSsRPM(REF) 4000rpm
VHGL SPEED SE 70km/h
B/FUEL SCHDL 4.8msec
ABSOL PRES/SE 4.4v
RECORD
SEF127VA
ENGINE SPD ..

COOLANT TEMP ..
VEHICLE SPD
IGN ADVANCE ........ccoeeni
CALC LOAD

THHOTTLE POS ..
INTAKE AIR ..
FUEL SYS #1 ..
FUEL SYS #2 ...
SHORT FT #1 ..
LONG FT #1 .
028 B1 51.
Q2FT B1 81 .. -
02581 82 ......cciviiiennn 0.000V

SEF518R

ECM IOICONNECTORH %
o L
D

SEF353V|

PROCEDURE FOR MALFUNCTION C

CAUTION:

Always drive vehicle at a safe speed.

@ With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR" mode with CONSULT.
The voltage of “ABSOL. PRES/SE” should be more than
1.74 [V].

If the[ c}heck result is NG, go to “Diagnostic Procedure”,
EC-128.
If the check result is OK, go to following step.

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

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

5) Start engine and let it idle for at least 13 seconds.

6) Select “DATA MONITOR” mode with CONSULT.

7) Drive the vehicle at least 3 consecutive seconds under the fol-
lowing conditions,

CMPS-RPM (REF)
B/FUEL SCHDL

NDECOOS7S03

3,000 - 4,800 rpm

More than 4.6 msec

Selector lever Suitable position

Driving vehicle uphill (increased engine load)
will help maintain the driving conditions
required for this test.

Driving location

8) If 1st trip DTC s detected, go to “Diagnostic Procedure”, EC-
128.

Overall Function Check

PROCEDURE FOR MALFUNCTION C

Use this procedure to check the overall function of the absolute
pressure sensor ¢ircuit. During this check, a 1st trip DTC might not

be confirmed.
@ With GST

1} Turn ignition switch “ON".

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

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

4) If NG, go to “Diagnostic Procedure”, EC-128.

No Tools

1) Turn ignition switch “ON".

2) Make sure that the voltage between ECM terminal 45 (Abso-
‘fute pressure sensor signal) and ground.is more than 1.74 [V].

3) If NG, go to “Diagnostic Procedure”, EC-128.

NDECO540

NDECOS4050T

EC-126



DTC P0105 ABSOLUTE PRESSURE SENSOR

Wiring Diagram

Wiring Diagram

NDEC0058

EC-AP/SEN-01 @

ABSOLUTE
PRESSURE
ENSOR . :
MA

S : Detectable line for DTC

Y |
[L2d) 1L2]) iLid) s : Non-dstactable line for DTC
BR P

L .
Ay [l ok EM
i 1 1 1

] o B

1

1 F & - LG
VR~ —@ k|

P

FE

R P L
AT

SU

BR

ST

RS

-
. A
1 1
R |
|
1
T
Su@n-
% Woo_-Y
v}
Brs—
g
L+
B

B/Y
| Ef}
B/Y

BR BY
2] 5] [E=al | 1 '—l-]
AVCC PRES GND-A | ECM BR B B [42] HA
F101 1 | SENS TCM
® e (TRANSMISSION
rd CONTROL
L == MODULE)
21D F23 F40d §GC
Refer to last page (Foldout page). EIL.
E2,
TLEEEEEIGR = (575%) 25T2e]27]28]es [a0]a. [e2]as | (Faoa)
ABEIBEEDBE NS G.Y 34| 35| 36]a7 |38 39401 42 g H.S. DX

101]102]108]104| |105 105(107 108
109]110[111]112] }113]114]115]|116]
17]118[118120| |121]122|123[124

AECE79A
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedture

Diagnostic Procedure .
If the trouble is duplicated after “PROCEDURE FOR MAL-
FUNCTION A or C”, perform “PROCEDURE A” below. If the
trouble is duplicated after “PROCEDURE FOR MALFUNCTION
B”, perform “PROCEDURE B”, EC-130.

PROCEDURE A

NOECO059861

1 |RETIGHTEN GROUND SCREWS 3 CHECK POWER SUPPLY
1. Turn ignition switch “OFF”. 1. Turn ignition switch “ON”.
2. Loosen and retighten engine ground screws. 2. Check voltage between terminal 3 and ground with CON-

SULT or tester.

Engine ground

DISCONNECT

iy 24 E

&)
& Leed |

_ SEF685U
AECTI2A Voltage: Approximately 5V
OK or NG
> [Go TO 2. oK » |GOTOS.
NG b [(GOTO4,
2 CHECK CONNECTOR
1. Disconnect absolute pressure sensor harness connector. 4 DETECT MALFUNCTIONING PART
Absolute pressure sensury Check the following.
I » Harness cennectors F12, F201

harness connector

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

> Repair harness or conhectors.

5 CHECK GROUND CIRCUIT

1. Tumn ignition switch “OFF".
AECT794A 2. Check harmness continuity between terminal 1 and engine

2. Check sensor hamess connector for water. ground.
Water should not exist.
& DISCONNECT
OK or NG E- -
1]2[3 5.
OK 3 GO TO 3.
NG > Repair or replace hamess connector.

& L)

SEF686U
Continuity should exist.
3. Also check harness for short to ground and short to power.

OK ar NG
OK b |GOTO7Z
NG > GO TO 6.

EC-128



DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

6 DETECT MALFUNCTIONING PART

8 DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors F12, F201

o Harness connectors F103, F401

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

¢ Hamess for open or shaort between TCM (Transmission con-
trol module} and absolute pressure sensor

Check the following.

e Hamess connectors F12, F201

e« Hamness for open or short between ECM and absolute pres-
sure sensor

> Repair open circuit or short to ground
or short to power in hamess or con-
nectars.

> Repair open circuit or short to ground
or short to power in hamess or con-
nectors,

9 CHECK ABSOLUTE PRESSURE SENSOR

7 CHECK INPUT SIGNAL CIRCUIT

Refer to “Component Inspection”, EG-132.

1. Disconnect ECM hamess connector.
2. Check harness continuity between ECM terminal 45 and
terminal 2.

DIECONI

N

Continuity should exist.
3. Also check hamess for short to ground and short t0 power.

ECM |0| conveciorll  file) .

DASCOHNEST

SEF687U

OK or NG
OK p [(GOTO10
NG > Replace absolute prassure sensor.

10 |CHECK SHIELD CIRCUIT

1. Disconnect harness connectors F12, F201.
2. Check harness continuily between hamess connector F12
and engine ground.
Continuity should exist.
3. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 11.
NG > Repair open circuit or shert to ground

or short to power in harness or con-
nectors,

OK or NG
oK > GOTO9.
NG > GO TO 8.

1 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109.

p [INSPECTION END

EC-129
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DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

PROCEDURE B

=NDECOO59802

1 INSPECTION START

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

2. Turn ignition switch “OFF".

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

_.——'—_—'—___'-
Absolute pressure sensor

hamess connactor

Brake fluid reservoir

S ! s

AEC784A

Absolute pressure
sensor

Vacuum gauge

3way connector

SEF385U

2 CHECK VACUUM SOURCE TO ABSOLUTE
PRESSURE SENSOR

Models with » GO TO 2

CONSULT

Models with- [ GO TO 3.

out CONSULT

@ (With CONSULT)

1. Start engine and let it idle.

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

3. Touch “MAP” and “BARQ" altemately and check for
vacuum,

WmacTveTEsTE  []

‘MAP/BARO swv  MAP
=zz====z=z=z MONITOR ====z5==:335
CMPS*RPM(REF) 757rpm

MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3v

MGOM AP |

mAactweTesTH [

SEF396YV

MAP/BARO SW~V  Baro
========== MONITOR ==mrommews
CMPS*RPM(REF) 757rpm

MAP/BARO SWNV BARO
ABSOL PRES/SE 4.3V

L |

AP

MAP/BARD SW/V Vacuum
BARQ Should not exist
MAP Should exist

SEF3a7v

MTBL0O079
OK or NG

OK p |GOTOS.

NG > |GOTOA4.

3 CHECK VACUUM SOURCE TO ABSOLUTE
PRESSURE SENSOR

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

Condition Vacuum

For 5 seconds after
starting engine

Should not exist

More than 5 seconds after

starting engine Should exist

MTBLO0BO
OK or NG

OK p |GOoTOS.

NG P (GOTO4

EC-130



DTC P0105 ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

4 ICHECK VACUUM HOSE

7 CHECK INTAKE SYSTEM

1. Turn ignition switch “OFF”, Check intake system for air leaks. @ﬂ
2. Check vacuum hese for clogging, cracks, disconnection or ' OK or NG
improper connection. or
oK > GO TO 1. A
@.. NG » |Repair it
Split
8 CHECK HOSE BETWEEN ABSOLUTE N
PRESSURE SENSOR AND MAP/BARO
Clogaing SWITCH SOLENQID VALVE e
1. Turn ignition switch “OFF".
. 2. Check hose for clogging, cracks, disconnection or improper
- connection.
R Improper connection
o SEF108L '
==
OK or NG Split EE
OK > GO TO 5.
NG > Clean, repair or replace the hose. AT
Clogging
5 CHECK VACUUM PORT — AX
Check vacuum port for clogging. . R Improper connection
. SEF109L SU
@ OK or NG
'a g '§ OK > GO TO 9. BE
~ NG > Repair or raconnect hose.
9 CHECK HARNESS CONNECTOR §T
. 1. Disconnect absolute pressure sensor hamess connector.
Intake manifold 2. Check sensor harness connector for water. RS
SEF388U Water should not exist.
OK or NG OK or NG
oK » |GOTOG. oK > |GOTO 10, BT
NG > Clean or repair the vacuum port. NG > Repair or replace hamess connector.
[l
6 CHECK MAP/BARO SWITCH SOLENOID 10 CHECK ABSOLUTE PRESSURE SENSOR
VALVE Refer to “Component Inspection®, EC-132. g@
Refer 1o “Component Inspection”, EC-352.
OK or NG
OK or NG oK » [GOTO 1M, el
oK > GoTo 7. NG > Replace absolute pressure sensor.
NG » Replace MAP/BARO switch solenoid
valve. U@X
1 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

>

INSPECTION END

EC-131
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Component Inspection

DTC P0105 ABSOLUTE PRESSURE SENSOR

GONNECT

=
HS E}] [Ecw_o[connecon]]

Absolute pressure
sensor

-

SEF749U

306 -

Component Inspection - =~ =~
ABSOLUTE PRESSURE SENSOR
1.

NDECOG60

NDECOG60501

Remove absoiute pressure sensor with |ts harness connector
connected,

2. Remove hose from absolute pressure sensor.

3. Turn ignition switch “ON” and check output voltage between
ECM terminal 45 and engine ground.

The voltage should be 3.2 to 4.8V.

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

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

CAUTION:

s Always calibrate the vacuum pump gauge when using it.

¢ Do not apply below -93.3 kPa (—700 mmHg, —27.56 inHg)
or over 101.3 kPa (760 mmHg, 29.92 inHg) of pressure.

5. if NG, replace absolute pressure sensor. :

EC-132



DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Component Descripfion

EC-133

Component Description
iniake avtemperaie | The intake air temperature sensor is mounted to the air duct hous-
@l
connector__ ing. The sensor detects intake air temperature and transmits a sig-
nal to the ECM.
The temperature sensing unit uses a thermistor which is sensitive m
to the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise.
<Reference data> EM
Intake air .
or ro Voltage* (V) Resistance kQ
C (°F
AECTO5A temperature (°F) LG
20 (68) 35 21-29
f;: 80 (176) 1.23 0.27 - 0.38
2: Accentabie * These _data are reference values and are m?asured between ECM terminal 61
g » P (Intake air temperature sensor) and ECM terminal 32 (ECM ground).
g FE
.ﬁ §3F
£ 0.4
0.2[ AT
01
(- 4) (32) (68) (104) (140) (176) (212)
Temperaturs °C SEFD12P A
On Board Diagnosis Logic N—
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PC110 . A) An excessively low or high voltage from the sensor | e Harness or connectors BR
0401 is sent to ECM. {The sensor circuit is open or shorted.)
e Intake air temperature sensor
B) Rationally incorrect voltage from the sensor is sent
to ECM, compared with the voltage signal from Sf
engine coolant ferperature sensor.
RS
DTC Confirmation Procedure eooss BT
Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st trip
DTC cannot be confirmed, perform “PROCEDURE FOR MAL-
FUNCTION B”. FIA
NOTE:
If “DTC Confirmation Procedure” has been previously conducted, 86
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
EL
3] PROCEDURE FOR MALFUNCTION A — 4
# MONITOR % NOFALL [] @ With CONSULT
CMPSeRPM(REF) orpm 1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
4) If 1st trip DTC is detected, go to “Dlagnostlc Procedure”, EC-
137.
@ With GST
1} Turn ignition switch “ON” and wait at least 5 seconds.
RECORD .
t SJEFSSWD 2) Select MODE 7 with GST.
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR
DTC Confirmationr Procedure (Cont'd)

[5] Y MONITOR 3¢ NOFAIL
COOLAN TEMP/S 30°C
VHCL SPEED SE 75Kkmvh

RECORD
SEF233UA
FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD %
COOLANT TEMP 25°C
SHORT FT #1 0%
LONG FT #1 0%
ENGINE S ORPM
VEHICLE SPD Okmvh
IGN ADVANCE 5.0
INTAKE AIR 25°C
MAF 0.0gm/sec
THROTTLE POS 0%
025 LOCATION 3
02S B1,51 0.380V
O2FT B1,51 0%
025 B1,82 0.000V

SEF950N

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

137.
No Tools
1) Turn ignition switch “ON” and wait at least 5 seconds.
2} Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”.
E%rﬁ)rm “Diagnostic Test Mode Il (Self-diagnostic results)” with
If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
137.

3)

4)

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 he

easier, it Is unnecessary to lift the vehicle.

(B With CONSULT

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

a) Turn ignition switch “ON".

b) Select “DATA MONITOR” mode with CONSULT.

¢} Check the engine coolant temperature.

d) If the engine coolant temperature is not less than 90°C

(194°F), turn ignition switch “OFF” and cool down engine.

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

NDEGE063562

2} Turm ignition switch “ON”".

3) Select “DATA MONITOR” mode with CONSULT.

4) Start engine.

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

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

137.

@ With GST

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

a) Turn ignition switch “ON".

b) Select MODE 1 with GST.

¢) Check the engine cooclant temperature,

d) If the engine coolant temperature is not less than 90°C

(194°F), turn ignition switch “OFF” and cool down engine.

e Perform the following steps before engine coolant temperature

is above 90°C (194°F).

Start engine.

Hold vehicle speed at more than 70 km/h (43 MPH) for 100

consecutive seconds.

Select MODE 7 with GST.

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

137.

2)
3)

4)
5)

EC-134



DTC P0110 INTAKE AIR TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont'd)}

o ' m CONNECT
[[_Ecm lofconnecTor]| . E:}l

i

SEF774U

No Tools

1)

a)

2}
3)

4)
5)

6)

Wait until engine coolant temperature is less than 90°C
(194°F).
Turn ignition switch “ON”.
Check voltage between ECM terminal 52 (Englne coolant tem-
perature sensor signal) and ground.

"~ Voltage: More than 1.0 (V)
If the voltage is not more than 1.0 V, turn ignition switch “OFF”
and cool down engine.
Perform the following steps before the voltage is below 1.0V.
Start engine.
Hold vehicle speed at more than 70 km/h (43 MPH) for 100
consecutive seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON™. ‘
Pgrform “Diagnostic Test Mode |l {Self-diagnostic results)” with
ECM
If 15t trip DTC is detected, go to “Diagnostic Procedure”, EC-
137.

EC-135

ER

LG

AT

SU

BR

&7

RS

BT

RA

S €

EL
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Wiring Diagram

Wiring Diagram

NDECO6S
mmmm : Detectable line for DTC
e : Mon-detectable line for DTC
INTAKE AIR
ED TEMPERATURE
SENSOR
(E7)
[L2]] L)
YiG BfY
Taf--o
] el
Y/G B..’Y
o
' BiY
I—l—l..Fms
B‘N
YiG B/Y BY
51l [zl Eou &z}l .
TAMB ND-A EN TCM
CONTROL
MODULE)
= f
53 (E7 1]2]3]4)
o |REpT|ED
o [iofii el GY
101]102]103f104] [1o5]108] 107108 o]
1oafr10f111]112] [r13fr14fr45f14e Fiol HS
117[118f118]120] [121]122f123f124 Gy =
AECB02A

EC-136



DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

1 CHECK POWER SUPPLY

1. Turn ignition switch “OFF”,
2. Disconnect intake air temperature sensor harmess connec-
tor.
—

Intake air temperature
sensor harness

AECT795A
3. Turn ignition switch “ON". :
4. Check voltage between terminal 2 and ground.

Tl
A &
&

@ o

¥,

NOECOOES
Gl
3 CHECK GROUND CIRCUIT
1. Turn ignition switch “OFF”.
2. Check hamess continuity between terminal 1 and engine V2N
ground.
Bl
Lo 1
T.S.
DIECONMECT ":I@

' ®
iy

SEF6383U

SEF&88U
Vohltage: Approximately 5V
OK or NG
oK > GO TO 3.
NG » GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

+ Harness connectors E54, F3

e Hamess for open or short between ECM and intake air tem-
perature sensor

> Repair harness or connectors.

Continuity should exist. EE
3. Also check hamess for short to ground and short fo power.
OK or NG
AT
OK > GO TO 5.
NG > GO TO 4.
AX
4 DETECT MALFUNCTIONING PART
Check the following. 88U
» Harness connectors E54, F3
# Harness connectors F103, F401
« Harness for open or short between ECM and intake air tem- H
peralure sensor
e Harness for open or short between TCM (Transmission con-
trol module} and intake air temperature sensor ST
» Repair open circuit or short to ground
or short t0 power in harness or con- F&S
nectors.
BT
5 CHECK INTAKE AIR TEMPERATURE SEN-
SOR
Reter to “Component Inspection”, EC-138. HA
OK or NG
OK p |GOTOS. 8¢
NG | 2 Replace intake air temperature sensor.
EL
6 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109. 24

» INSPECTION END

EC-137

311



312

DTC P0.110 INTAKE AIR TEMPERATURE SENSOR

Componenit Inspection
Component Inspection oo
) Nl INTAKE AIR TEMPERATURE SENSOR o ;
I { Check resistance as shown in the figure,
GID |
SEF347Q)
200 <Reference data>
9 Intake air temperature °C {°F} Resistance kQ
g
g 4 Acceplabla 20 (68) 21-29
g ¥ 80 (176) 0.27 - 0.38
8 S3F
& 04 If NG, replace intake air temperature sensor.
o.2r
Ol 0
20 Q 20 40 &0 80 100
{-d} {32) (68) (104){140)(176) (12)
Temperature °C {°F) :
SEFN1 2P|

EC-138



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

Component Description

Component Description

Terminal -

Sensor The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal @l
from the ECM. The modified signal returns to the ECM as the

\ engine coolant temperature input. The sensor uses a thermistor
which is sensitive to the change in temperature. The electrical D&

, resistance of the thermistor decreases as temperature increases.
/ O ' EW
Gasket ' .

' SEF594K| LG
20r <Reference data>
] " Engine coolant N . EC
E: temperature  °C (°F) Voltage* (V) Resistance (kQ) .

g Acceptable

al -1 : 0-11.

g 2 0(14) 44 7.0-114 EE

8 o8F 20 (68) 35 2.1-2.9

g 0.4

ol 50 (122) 2.2 0.68 - 1.00 AT

0.1 90 (194) 0.9 0.236 - 0.260
(4) (32) (68) (1041(140}(176 (212) -
Temperature °C *: These data are reference values and are measured betwsen ECM terminal 59 A%

SEFO12P|  (Engine coolant temperature sensor) and ECM terminal 32 (ECM ground).

On Board Diagnosis Logic

woecooss Sl
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO115 ® An excessively high or low voltage from the sensor is o Hamess or conneclors BR
0103 sent to ECM.* {The sensor circuit is open or shorted.)
e Engine coolant temperature sensor
*: When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up. ST
Detected itams Engine operating condition in fail-safe mode
RS

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

CONSULT displays the engine c¢oolant temperature decided by ECM. BT
Condition Engine coolant temp;;api;;e) decided {(CONSULT
Engine coolant tempera- HA
ture sensor circuit Just as ignition switch is furned ON or Start 40°C (104°F)
More than approx. 4 minutes after ignition ON or o o
Start 80°C (176°F} 80
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time) 2L
1oX

EC-139 313
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

DTC Confirrnation Procedure

K]

Yr MONITOR. . ¥ NO FAIL D

CMPSsRPM(REF)

Opm

I

RECORD

SEF360VD)

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF" and wait at least 5 seconds

before conducting the next test.

) With CONSULT

1) Turn ignition switch “ON”.

2) Select "DATA MONITOR” mode with CONSULT.

3) Wait at least 5 seconds.

4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
142,

& With GST

1) Turn ignition switch “ON” and wait at least 5 seconds.

2) Select “MODE 7” with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure” EC-
142.

No Tools

1) Turn ignition switch “ON” and wait at least 5 seconds.

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

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

M

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

142.

=NDECO06S

EC-140



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

Wiring Diagram

Wiring Diagram

NOECao70

EC-ECTS-01 @

mmmm : Detectable line for DTC M]A
e Non-detectable line for DTC
ENGINE COCLANT
Py YTV TEMPERATURE EM
R ALLC A SENSOR
F220
L|%|_| L|+|_J e
LG/R BiY
I—l—I F201 l-l—I
"" G
LG/R B/Y
FE
Ar
AX
} ®
I SU
B/Y
Kzl BR
— 401
B/Y
ST
RS
LG/R B/Y B/Y
[9] [%] ECM [22] M BT
™ GND-A | == TS | TRANsmissION
ONTROL MODULE)
.F4U4
HA
8§G
Refer o last page (Foldout page). EIL
:
. =1 |'= 1 =l
_ P P B ) ) ) RN R R
D & |k @Y IDX
= Gy GY 2|24 e Il P H-S-

107}t08

109'110 111112] 1113]114]115§116
117|'E18 119}120] |121[122]123}124

AECEB0A

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

Diagnostic Procedure

Diagnostic Procedure

NDECOO71

1 CHECK POWER SUPPLY

3 ]cHECK GROUND CIRCUIT

1. Tumn ignition switch “OFF”.
2. Disconnect engine coolant temperature sensor harness
connector.

Engine coolant
temperature i

sensor hamess

AEC796A
3. Turn ignition switch “ON”,
4. Check voltage between terminal 2 and ground with CON-
SULT or tester.

DISCONMECT

oo |

1. Turn ignition switch “OFF”.
2. Check hamess continuity betwaen terminal 1 and engine
groundi.

g To
TS.

DISCONNEST

Continuity should exist.
3. Also check harness for short to ground and short to power.

SEFg91U

OK or NG
OK » |GOTOS.
NG p |GoTO4

4 DETECT MALFUNCTIONING PART

Check the following.

¢ Mamess connectors F12, F201

o Hamess connectors F103, F401

o Harness for open or shorl between ECM and engine coolant
temperature sensor

e Hamess for open or short between TCM (Transmission con-
trol module) and engine coolant temperature sensor

SEF690U
Veoltage: Approximately 5V
OK or NG
OK > GOTO 3.
NG » GO TO 2.

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

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors F12, F201

« Harness for open or short between ECM and engine coolar
temperature sensor

5 CHECK ENGINE COOLANT TEMPERATURE

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

nhectors.

SENSOR
Refer to “Component inspection”, EC-143.
OK or NG
OK p |GOTOGE.
NG > Replace engine coolant temperature
sensor.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109.

> INSPECTION END

EC-142



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

Component Inspection

|

SEF152P
20-
13:
E [
g )l -Accaplable
8
348
ﬁ 041
0.2f
(o I S Y S
20 © 20 40 60 BO 100
(-4) (32) (68)(104) (140} (176) {212}
Temperature °C (°F)
SEFO012P|

Component Inspection

ENGINE COOLANT TEMPERATURE SENSOR
Check resistance as shown in the figure.
<Reference data>

NDEC0072

. NDECGO72501

Temperature °C (°F) Resistance kQ
20 (68) 21-29
50 {122) 0.68 - 1.00
90 {194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

al
MiA
M
LG
FE
AT
AX
SU
BR
ST
RS
BT
HA
SG

EL

EC-143 a7
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DTC P0120 THROTTLE POSITION SENSOR

Description

Description

NDECD073

NOTE: '
If DTC PO120 (0403} is displayed with DTC P0510 {(0203), first perform the trouble diagnosis for DTC
P0510, refer to EC-331.

COMPONENT DESCRIPTION eporasor

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

Idie position of the throttle valve is determined by the ECM receiving the signal from the throttle position sen-
sor. This sensor controls engine operation such as fuel cut. On the other hand, the “Wide open and closed
throttle position switch”, which is built into the throttle position sensor unit, is not used for engine control.

Supply voltage: 5V
{Applied between terminal
No. 1 and 3)

Wide open
throttle
position

4 Switch

Closed
E‘O 5

throttle
—os

Output voltage between
terminal No. 2 and 3 y

7

oy
)

il
QnD

position

,} switch
2 Throttle

position
3| sensor

(@)
/

[

[ ]
-]

17

Output voltage between terminal No. 2 and 3 (V)
L=

0 45 90 135
Throttle valve opening angle {deg)
AECO29
CONSULT Reference Value in Data Monitor
Mode
s " NDECOD74
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up Throttle valve: fully closed 0.4 - 0.6V
THRTL POS SEN | e Ignition switch: ON
{Engine stopped) Throttle vaive: fully cpened Approx. 4.0V
o Engine: After warming up Throttle valve: tully closed 0.0%
ABSOL TH-P/S e Ignition switch: ON :
(Engine stopped) Throttle valve: fully opened Approx. B0%

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

TERMI- WIRE
NAL ITEM CONDITION DATA {DC Voitage)
COLCR

NO.
[lgnition switch “ON"]
¢ Warm-up condition 0.4 - 0.6V

23 R Throttle position sensor ¢ Accelerator pedal fully released
{lgnition switch “ON”] .
e Accelerator pedal fully depressed Approximately 4V

EC-144



DTC P0120 THROTTLE POSITION SENSOR

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE )
NAL ITEM CONDITION DATA (DC Voltage)
COLCR : @l
NO.
42 BR Sensors’ power supply [tgnition switch “ON"] Approximately 5V.
[Engine is running] MA
43 B/Y Sensors’ ground ¢ Warm-up condition Approximately 0V
: ¢ ldle speed
EM
On Board Diagnosis Logic
NDECOO76
DTC No. Malifunction is detected when ... Check Items {Possible Cause) LG
PO120 A) An excessively low or high voltage from the sensor | e Harness or connectors
0403 is sent to ECM*. (The throttle position sensor circuit is open or
shorted.)
e Throttie position sensor
B) A high voltage from the sensor is sent toc ECM o Harness or connectors FE
under light load driving conditions. {The throttle position sensor circuit is open or
shorted.)
e Throttle position sensor AT
e Fuel injector
e Camshait positicn sensor
e Mass air flow sensor A
C) A low voltage from the sensor is sent to ECM e Harness or connectors
under heavy load driving conditions. {The throttle position sensor circuit is open or sU
shorted.)
e Intake air leaks
e Throtlle position sensor
*: When this malfunction is detecied, the ECM enters fail-safe mode and the MIL lights up.
Detected items Engine operating condition in fail-safe mode ST
Throttle position will be determined based on the injected fuel amount and the engine speed.
Therefore, acceleration wiil be poor.
Throttle position sensor Condition Driving condition RS
circuit
When engine is idling Normal
) ) BT
When accelerating Poor acceleration
FIA
§C
EL
DTC Confirmation Procedure X
NOTE:

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

If there is nc problem on “PROCEDURE FOR MALFUNC-
TION B”, perform “PROCEDURE FOR MALFUNCTION C”.

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

EC-145 319
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DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

¥ MONITOR

CMPSeRPM(REF)
VHGL SPEED SE
P/N POSI 8W

¢ NOFAL [

1575rpm
20km/h
OFF

RECORD |

SEF775UA

PROCEDURE FOR MALFUNCTION A
CAUTION:

Always drive vehicle at a safe speed.
TESTING CONDITION:

¢ 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.

NDECOO77501

(@ With CONSULT

1} Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT.

2) Start engine and maintain the following conditions for at least
5 consecutive seconds.

More than 4 km/h {2 MPH)

Suitable position except “P” or “N” position

Vehicle speed

Selector lever

3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
151.

@ With GST

1) Start engine and maintain the following conditions for at least

5 consecutive seconds.
More than 4 km/h (2 MPH)

Vehicle speed

Selector lever

Suitable position except “P” or “N” position

2) Select “MODE 7” with GST. )

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
151.

No Tools

1) Start engine and maintain the following conditions for at least
b consecutive seconds.

Vehicle spesd More than 4 km/h {2 MPH)

Selector lever Suitable position except “P” or “N” position

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

3) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il {Self-diagnostic results)” with ECM.

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

151.

EC-146



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

sr MONITOR ¥ NOFAIL [}

CMPSsRPM(REF)

750 rpm

RECORD

SEF357VA

PROCEDURE FOR MALFUNCTION B

With CONSULT

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,000 rpm, maintain the following condi-
tions for at least 10 seconds to keep engine speed below 1,000

=NDECGO77502

rpm.
Selector lever Suitable position except “P” or “N”
Brake pedal Depressed
Vehicle speed 0 km/h (0 MPH)

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
151.
@ With GST

1) Start engine and let 1t idle for at least 10 seconds.
If idle speed is over 1,000 rpm, maintain the following condi-

tions for at least 10 seconds to keep engine speed below 1,000
rpm.

Selector lever Suitable position except “P” or “N”

Brake pedal Depressed

Vehicle speed 0 krnv'h (0 MPH)

2) Select “MODE 7" with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
151.

No Tools

1) Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,000 rpm, maintain the following condi-
tions for at least 10 seconds to keep engine speed below 1,000

rpm.
Selector lever Suitable position except “P” or “N”
Brake pedal Depressed
Vehicle speed 0 km/h (0 MPH)

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

3) Turn ignition switch “ON” and perform "Diagnostic Test Mode
il (Self-diagnostic results)” with ECM.

4) It 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
151.

EC-147

@l
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A
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DTC PO1 20 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd) -

# MONITOR % NOFAL [
THRTL POS SEN 0.48Y
ABSOL THeP/S 0.0%
| RECORD
(1 SEF024PC
NG data OK data
THRTL POS SEN ~00"00 THRTL POS SEN +00°00
16:38  x0.1Y  +03'54 15:38  XOAV +03'54
4] 13 28 38 = b0 13 26 38 51
- .L"'-
>
LR “-__-
. S
ABSOL THeP/S  +00°00 ABSOL THeP/S  +00°00
15:38 x0.1V +03"54 15:38
O 25 80 751000 25 HO 75100
i >
. e
-..__.‘\‘ ""-.\
. :
THRTL ABSOL THRTL ABSOL
. POS TH/PO ... POS TH/PO
15'38 SEN  SEN 15"38 SEN  SEN
{v) (%) (v} (%)
00'36 214 395 0046 288 574
0637 520 415 0047 500 B0
0038 236 427 008 342 633
00"38 232 444 0049 324 861
00"41 238 427 00°50 3534 689
00"42 220 413  00'51 348 714
00"43 258 50.4 00'52  3.56 74.2
00"44 2.66 Ko\ 00"53 3.68 7.0
o0"45  2.76 54.9 00"54 3.80 79.8
SEF021PA
% MONITOR % NoralL []
CMPS*RPM(REF) 2137rpm
MAS AIR/FL 5E 3.07v
COOLAN TEMP/S BA°C
IACV-AAC/V 72%
[ RECORD
' SEF776UA

PROCEDURE FOR MALFUNCTION C

CAUTION:
Always drive vehicle at a safe speed.

With CONSULT

1
2)
3)
4)
5)
6)

7)
™

8)

9)

NOECOO77503

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

Turn ignition switch “ON”.

Select “"MANU TRIG” and “HI SPEED” in “DATA MONITOR”
mode with CONSULT.

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

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

Print out the recorded graph and check the following:

The voltage rise is linear in response to accelerator pedal
depression.

The voltage when accelerator pedal is fully depressed is
approximately 4V,

If NG, go to “Diagnostic Procedure”, EC-151.

If OK, go to following step.

Seiect “AUTO TRIG” in “DATA MONITOR” mode with CON-
SULT.

Maintain the following conditions for at least 10 consecutive
seconds.

CMPS-RPM (REF)

Mare than 2,000 rpm

MAS AIR/FL SE More than 3V
COOLAN TEMP/S Mare than 70°C (158°F)
|IACV-AACN Less than 80%

Selector lever

Suitable position

Driving location

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

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

151,

EC-148



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

CONNECT

ECM IOI CONNECTOR]| &

'-L

SEF777U

CONNECT
| |° CONNECTOFtl .
h
AN,

SEF693W|

@ With GST

1) Start engine and warm it up to normal cperating temperature.
2) Maintain the following conditions for at least 10 consecutive

secends.

Gear position

Suitable position

Engine speed

More than 2,000 rpm

Engine coolant temperature

More than 70°C (158°F)

Voltage between ECM termi-

nal 54 (Mass air flow sensor
signal} and ground

More than 3V

3) Select “MODE 7” with GST.

4)
151.
No Tools

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

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

2)
seconds.

Maintain the following conditions for at least 10 consecutive

Gear position

Suitable position

MA
EM
LG
FE
AT
AX
SU
BR
ST

RS

A
G

EL

Engine speed More than 2,000 rpm
Voltage between ECM termi- | More than 3V
nal 54 (Mass air flow sensor
signal) and ground
Voltage between ECM termi- |Less than 1.5V
nal 59 (Engine coolant tem-
perature sensor signal) and
ground
3) Stop the vehicle, turn ignition switch “OFF”, wait at least 5
seconds and then turn “ON".
4} Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with
ECM.
8) I 1st trip DTC is detected, go to “Diagnostic Procedure™, EC- BT
151.
EC-149
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DTC P0120 THROTTLE POSITION SENSOR

Wiring Diagram

Wiring Diagram

NDEC0078
EC-TPS-01
POSTION
¥ . : Detectable line for DTC
l¥v OR e ;. Mon-detectable line for DTC

{:
1
f

BR BY
,—l—‘ F20i |—l—|
------ -- - - IfA
g o
BR R BIY
el )
1 1
1 1
.
i i e
1 1
1 1
1 1
I I
1 i
1 1
1 ]
. BY
1. @
1. Fa01
- . 1 BYY
BR
(G
Bl
BR
BR R BrY | | | L
=] [l =1 BR B =l
AVGG TVO1 GND-A ECM

F101

4]
=
o

@-
L
:||—— w

TCM
{TRANSMISSION
CONTROL
MODULE)

F404

)
ay
na,
)
s
),

Refer to last page {Foldout page).

GDNGD

7
11f12]13}14]15]16

@
kel
—
>3

101]102]103]104] |105]106| 107|108
1094110{111}112] |113]114|115[118
117[118]118p120] |121[122]123] 124

AEC603A

- EC-150



DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure

Diagnostic Procedure

NDECOO7%

1 INSPECTION START

5 |CHECK POWER SUPPLY

Which malfunction A, B or C is duplicated?

MALFUNCTION Type

A A

B B

C C

MTBL00GE
Type A,BorC

Type Aor B p |GOTOA4.
Type C p |GOTOZ2

2 ADJUST THROTTLE POSITION SENSOR

Perform “Basic Inspection”, EC-81.

p |GoTO3

3 CHECK INTAKE SYSTEM.

1. Turn ignition switch "OFF".

2. Check the following for connection.

e Air duct

e Vacuum hoses

o Intake air passage between air duct to intake manifold col-
lector

1. Disconnect throttle position sensor harness connector.

rar .‘——
Throttle position sensor &
=

harness connector ; ‘i

MA
EM

LG

OK or NG
oK » GO TO 4.
NG > Reconnect the parts.

4 |RETIGHTEN GROUND SCREWS

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

Engine ground

\

AECT792A

» [GoTos.

AECT80A
2. Turn ignition switch “ON", FEE
3. Check voltage betwsen terminal 1 and ground with CON-
SULT or tester.
AT
Lia 7 AX
A (3 1
DISCONNECY g
& SU
—d
serosow | BR
Voltage: Approximately 5V
OK or NG .
: ST
oK > GOTO?7.
NG > GO TO 6.
RS
6 DETECT MALFUNCTIONING PART
Check the following. BT
» Harness connectors F12, F201
# Harness for open or short between ECM and throttle posi-
tion sensor A
» Repair open circuit or short to ground S@
or short to power in harness or con-
nectors.
EL
DX

EC-151

325



326

DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure (Cont'd)

7 CHECK GROUND CIRCUIT

10 DETECT MALFUNCTIONING PART

1. Turn ignition switch “"OFF".
2. Check harness continuity between terminal 3 and engine
ground.

A &
45 _"D_ﬂ

SEFO41W
Continuity should exist.
3. Also check harness for short to ground and sherf to power.

Check the following.

e Harness connectors F12, F201

« Harness for apen or short between ECM and throttle posi-
tion sensor

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

1 CHECK THROTTLE POSITION SENSOR

Refer to “Component Inspection” EC-153.
OK or NG

OK > GO TO 12.

OK or NG
OK » GO TO9.
NG » GO TO 8.

NG > Replace throttle position sensor. To
adjust it, perform “Basic Inspection”,

EC-81.

8 DETECT MALFUNCTIONING PART

12 CHECK MASS AIR FLOW SENSOR

Check the following.

e Harness connectors F12, F201

e Harness connectors F103, F401

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

e Harness for apen or short between TCM (Transmission con-
trol module} and throttle position sensor

Refer to “Component Inspection”, EC-123.

OK or NG
OK > GO TO 13.
NG » Replace mass air flow sensor.

13 |CHECK CAMSHAFT POSITION SENSOR

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

Refer to “Component Inspeaction”, EC-276.

9 lCHECK INPUT SIGNAL CIRCUIT

OK or NG
OK > GO TO 14,
NG > Replace camshaft position sensor.

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 23 and

teminal 2.
— ~ &
|o] connecToR|f 18,
23

]

DISCQNNECT

€
ol e

Continuity should exist.
3. Also check harness for short to ground and short to power.

SEFe94U

14 |CHECK FUEL INJECTOR

Refer to “Compenent Inspection”, EC-453.
OK or NG

OK p |[GoTO 1S

Replace fugi injector.

NG >

15 |CHECK SHIELD CIRCUIT

1. Disconnect harmess connectors F12, F201.
2. Check hamess continuity between harness connector F12
and engine ground.
Continuity should exist.
3. Also check hamess for short to ground and short to power.

OK or NG OK or NG
OK [ GO TO 11. OK » GO TO 17.
NG > GO TG 10. NG > GO TO 16.
EC-152




DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure (Cont'd)

16 |DETECT MALFUNCTIONING PART

17 |CHECK INTERMITTENT INCIDENT

Check the following.
¢ Harness connectors F12, F201

» Harness for open or short between harness connector F12

and engine ground

Refer to "“TROUBLE DIAGNOSIS FCR INTERMITTENT
INCIDENT”, EC-109.

»

INSPECTION END

» Repair open circuit or short to ground
or short to power in harness or ¢on-
nectors.

% MONITOR % NOFALL [
CMPSsRPM(REF}) Orpm
COOLAN TEMP/S 85°C
THRTL POS SEN 0.52v
4)
RECORD
SEF765W

Component Inspection

THROTTLE POSITION SENSOR
@ With CONSULT

MNDECOOS0

NDECOD80501

1) Start engine and warm it up to normal operating temperature.
2) Stop engine and turn ignition switch “ON”.
3) Select “DATA MONITOR” mode with CONSULT.

Check voltage of “THRTL POS SEN".

Voltage measurement must be made with throttle position

sensor installed in vehicle

Throttle valve condition

THRTL POS SEN

Complete'ly closed (a)

0.15 - 0.85V

Partially open

Between (a) and (b)

Completely open (b}

35-47V

If NG, adjust closed throttle position sensor. Refer to “Basic
Inspection”, EC-81.

5) If it is impossible to adjust closed throttle position switch in
“Basic Inspection”, replace throttle position sensor.
@ No Tools

& ;

ECM IOI CONNECTOR]| 3)

® Lfl

Start engine and warm it up to normal operating temperature.
Stop engine and turn ignition switch “ON".
Check voltage between ECM terminal 23 (Throttle position

sensor signal) and ground.
Voltage measurement must be made with throttle position

sensor Installed in vehicle
Throttle valve condition Voltage (V)
Compietely closed (a} 0.15-0.85

SEF767W

Partially open

Between (a) and (b)

Completely open (b}

3.5-47

4)

If NG, adjust closed throttle position sensor. Refer to “Basic
Inspection”, EC-81.

If it is impossible to adjust closed throttle position switch in
“Basic Inspection”, replace throttle position sensor.

EC-153

B4
[El
LG
FE
AT
AX
SU
BR
ST
RS
BT
A
§G

EL
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Description
Description |
NIECD0S!
NOTE: :
if DTC P0125 {0908) is displayed with PO115 (0103), first per-
form the trouble diagnosis for DTC P0115, refer to EC-139.
. COMPONENT DESCRIPTION
Terminal \ . . NDECGOB1501
Sensor The engine coolant temperature sensor is used fo detect the
engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the
ehgine coolant temperature input. The sensor uses a thermistor
* which is sensitive to the change in temperature. The electrical
resistance of the thermistor decreases as temperature increases.
Gasket/
SEF594K]|
200 <Reference data>
10 Engine coolant R .
%_ tempegrlature °C (°F) Voltage* (V) Resistance (kQ)
5 r Accepiable
g 2 -10 (14) 4.4 9.2
g o3 20 (68) 35 21-29
€ z: 50 (122) 22 0.68 - 1.00
0.1 90 (194) 09 0.236 - 0.260

N (5.3: - (16;%: "?;%){12?3)
Temperature °C fl::)

*: These data are reference values and are measured between ECM terminal 59

SEF012P|  Engine coolant temperature sensor) and ECM terminal 32 (ECM ground).
On Board Diagnosis Logic
NDECO082
DTC No. Malfunction is detected when ... Check tems {Possible Cause)
Po125 « Voltage sent to ECM from the sensor is not practical, e Hamess or connectors
0908 even when some time has passed after starting the (High resistance in the circuit}

engine.

fuel control.

e Engine coolant temperature sensor

» Engine coolant temperature is insufficient for closed loop | e Thermostat

CMPSsRPM(REF) 750rpm
COOLAN TEMP/S 30°C

% MONITOR ¢ NOFALL []

RECORD

SEF770UA

DTC Cdnfirmation Procedure

CAUTION:
Be careful not to overheat engine.

NOTE:

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

With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

NDEC0083

EC-154



DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

DTC Confirmation Procedure (Cont'd)

o m CONMECT
{L_ECM lqOONNECTDRIIG}
59

o Llmn

SEF101V,

ECM

SEF102V

3)

4)

5)

Check that “COOLAN TEMP/S” is above 10°C (50°F).

If it is above 10°C (50°F), the test result will be OK.

If it is below 10°C (50°F), go to following step.

Start engine and run it for 65 minutes at idle speed.

If “COOLAN TEMP/S” increases to more than 10°C (50°F)
within 65 minutes, stop engine because the test result will
be OK. _

If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
157.

@ With GST

1)
2)
3)

4)

5)
6)

Turn ignition switch “ON”.

Select "MODE 1" with GST.

Check that engine coolant temperature is above 10°C (50°F).
If it is above 10°C (50°F), the test resuit will be OK.

If it is below 10°C (50°F), go to following step.

Start engine and run it for 65 minutes at idle speed.

If engine coolant temperature increases to more than 10°C
(50°F) within 65 minutes, stop engine because the test
result will be OK.

Select “MODE 7" with GST.

If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
157.

No Tools

1)
2)

3)

4)

5)

6)

" Turn ignition switch “ON”.

Check that voltage between ECM terminal 59 (Engine coolant
temperature sensor signal) and ground is less than 3.8V.

If it is less than 3.8V, the test result will be QK.

If it is over 3.8V, go to following step.

Start engine and run it for 65 minutes at idle speed measuring
voltage between ECM terminal 59 and ground.

If the voltage decreases to less than 3.8V within 65
minutes, stop engine because the test result will be OK.
Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON". .

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

if 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
157.

EC-155

@l
REA
EM
LG
FE
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AX
SU
BR
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X
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Wiring Diagram

Wiring Diagram

330

NDECODED
s : Detectable line for DTC
— : Non-detectable line for DTC
ENGINE COOLANT
P TYYuN TEMPERATURE
RRALLY SENSOR
F220
L2 1]
LG/R BIY
I—l—l F201 I—l—l
[2A | TEN
LG/R BfY
} )
BIY
' FAD1
BIY
LG/R B/Y - BY
= =2 ECM = TCM
™ GND-A SENS
. | (TRANSMISSION
GN‘_D " 1 CONTROL MODULE}
'
] Refer to last page (Foldout page).
GRNGD N
— @ B 5| e '@m
P PR i 7 ] ) Rl E B
; 313011|12 143154111?5 Fé?? “B GY Eﬁﬁfﬂaagﬁgi‘j‘_{ Gy | 4T
101[102}103{104] [105f108] 07
108]1tof11]112] [113]114]115
117}1184119]120] [123]122{ 123
AECS80A

EC-156



DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Diagnostic Procedure

Diagnostic Procedure

1 CHECK POWER SUPPLY

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

_ AECT98A
3. Tum igniticn switch “ON".

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

BISCONNELT

Py et |

NDECO0085
@l
3 |CHECK GROUND CIRCUIT
1. Turn ignition switch “OFF".
2, Check harness continuity between terminal 1 and engine MA
ground.
=
Ed o
1.8.
DISGONNECT |L©

= 1
@& ;
Continuity should exist.
3. Also check harness for short to ground and short to power.

SEF&91U

OK or NG
oK » |GOTOS.
NG » lGoTo4.

14 DETECT MALFUNCTIONING PART

Check the following.

¢ Hamess connectors F12, F201

« Hamess connectors F103, F401

» Hamess for open or short between ECM and engine coolant
temperature sensor

e Harness for open or short between TCM (Transmission con-
trol module) and engine coolant temperature sensor

SEFEI0U
Voltage: Approximately 5V
OK or NG
CK p |GOTOS
NG p |GOTOZ

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

2 DETECT MALFUNCTIONING PART

Check the following.

e Hamess connectors F12, F201

e Harness for open or short between ECM and engine coolant
temperature sensor

5 CHECK ENGINE COOLANT TEMPERATURE

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

SENSOR
1 Refer to “Component Inspection”, EC-158,
OK or NG
CK p [GOTOB.
NG » Replace engine coolant temperature
SENSor.

6 CHECK THERMOSTAT OPERATION

When the engine is cold {lower than 70°C {158°F)} condition,
grasp lower radiator hose and confirm the engine coolant does
not flow.

RS

BT

A

$C

EL

OK or NG
oK p |GOTO7.
NG > Repair or replace thermostat, Refer to
LC section ("Thermostat”, “ENGINE
COOLING SYSTEM).
EC-157
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DTC P0125 ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Diagnostic Procedure (Cont'd)

7

CHECK INTERMITTENT INCIDENT

Reter to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-108.

p |INSPECTION END

|

SEF152P)

Resistance kit

oo g o=

ho
=1

by Y
= N RO N OO
T T TT T T T T

Acceptable

20 0 20 40 60 80 100
{-4) {32) (68) (104) (140} (176)(212)
Temperature °C (°F}

SEF012P

Component Inspection

ENGINE COOLANT TEMPERATURE SENSOR
Check resistance as shown in the figure.

<Reference data>

) NOECO08E

NDEC0088501

Temperature °C {°F) Resistance kQ
20 (68) 21-29
50 (122) 0.68-1.0
90 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

EC-158



DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Component Description

Component Description

The front heated oxygen sensor is placed into the front tube. It

detects the amount of oxygen in the exhaust gas compared to the Gl
, outside air. The front heated oxygen sensor has a closed-end tube
Q‘\\‘ £ made of ceramic zirconia. The zirconia generates voltage from MA
Ny . . N agh il m
SR approximately 1V in richer condltlo_ns to‘OV in leaner conditions.
!'——‘{“{(\'\"‘\\\ The front heated oxygen sensor signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air- EM
Zirconia 1ube fuel ratio. The ideal air-fuel ratio occurs near the radical change
from 1V to OW.
SEF483R Le
N
=
2 FE
g
H
3 AT
o :
Rich —=— Ideal ratio —= Lean
Mixture ratio
SEF288D M
CONSULT Reference Value in Data Monitor su
Mode
g . X NDECO091
Specification data are reference values,
MONITOR ITEM CONDITION SPECIFICATION BR
FR 02 SENSOR 0- 0.3V «— Approx. 0.6 - 1.0V ST
o Engine: After warming up Maintaining engine speed at 2,000 || ean <, RICH
FR 02 MNTR pm Changes more than 5 times during
10 seconds. BS

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

TERMI- WIRE
sz COLOR ITEM CONDITION DATA {DC Voltags) LA
0 - Approximatsly 1.0V
" §C
lon
[Engine is running] N
50 |LG Front heated oxygen |, After warming up to normal operating temperature o =
sensor ) ; L
and engine speed is 2,000 rpm -
[ 0.5 ms:
SEFQ02V DX

EC-159
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DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

On Board Diagnosis Logic

OK NG

1V

SEF237U

On Board Diagnosis Logic oeons
Under the condition in which the front heated oxygen sensor sig-
hal Is not Input, the ECM circuits will read a continuous approxi-
mately 0.3V. Therefore, for this diagnosis, the time that output
voltage is within 200 to 400 mV range is monitored, and the diag-
nosis checks that this time is not inordinately long.

DTC No.

Maifunction is detected when ...

Check ltems (Possible Cause)

PO130
0303

e The voltage from the sensor is constantly approx. 0.3V.

e Harness or connectors
{The sensor circuit is open or shorted.)
e Front heated oxygen sensor

WFR 02 SENSOR Po130l [
OUT OF CONDITION

zzz=====z=z MONITOR ==========
CMPS-RPM(POS) 1250rpm
THRTL. POS SEN 0.82v
B/FUEL. SCHDL 1.5msec

SEF581W

WFR 02 SENSOR Po130M []

========== MONITOR ==zz=z=zz-
CMPS-RPM(POS) 1887rpm
THATL POS SEN 0.88V
B/FUEL SCHDL 3.2msec

SEF582W

BFR 02 SENSOR Po130M [ ]

COMPLETED

SELF-DIAG RESULTS

SEF210VE

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure™ has been previously conducted,

always tumn 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 11V at idle.

With CONSULT

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

2} Select “FR 02 SENSOR P0130” of “FRONT O2 SENSOR” in
“DTC WORK SUPPORT” mode with CONSULT.

3) Touch “START”.

4) Let it idle for at least 3.5 minutes.

NOTE:

Never raise engine speed above 3,200 rpm after this step. I

the engine speed limit is exceeded, return to step 4.

5) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING” changes to “COMPLETED”. (It will
take approximately 10 to 60 seconds.)

NDEGO390

CMPS-RPM (POS) 1,500 - 2,500 rpm

Vehicle speed 70 - 120 km/h (43 - 75 MPH)

B/FUEL SCHDL

1.4 - 6.5 msec

Seleclor lever Suitable position

If “TESTING” is not displayed after 5 minutes, retry from
step 2.

6} Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS". If “NG” is displayed, refer to “Diagnostic

EC-160



DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Overall Function Check

[L_Ecm__[olconnector]l _@\H

&0
ot
;’: 6
e

3
iy,

2,

L
f:\
o*

|!
D O

SEF044W

Procedure”, EC-164.
During this test, P1148 may be stored in ECM.

EM

LG
Overall Function Check .
C

Use this procedure to check the overall function of the front hgg?gg
oxygen sensor circuit. During this check, a 1st trip DTC might not

be confirmed.
# Without CONSULT EE

1) Start engine and warm it up to normal operating temperature.,
2) Set voltmeter probes between ECM terminal 50 (Front heated

oxygen sensor signal) and engine ground. AT
3) Check the following with engine speed held at 2,000 rpm con-
stant under no load. A

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

4) If NG, go to “Diagnostic Procedure”, EC-164.
SU

BR
ST
RS
BT
FHA
SC

EL

EC-161 235
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DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Wiring Diagram

Wiring Diagram
EXCEPT FOR CALIFORNIA

NDEG0035

NDEGODISS0T

EC-FRO2-01

mmmm : Detectable line for DTC

IGNITION SWITCH e Non-detectable line for DTC
ON or START
| Refer to "FL-POWER".
7.5A
| |
o D
M1
Y
[F]
FRONT
HEATED
OXYGEN
SENSOR
[ M (L2
B LG
-~
E 1
I B 1
L(- -.
B LG
ey--E2. /- I
EI (5]
B LG
-
r-g-
1 1
1 ~B- 1
ol I _ /
WGP
[EEl I 1! BR
O2HF 02SF | ECM
F101 | I
BR B 8
1 I
. l
. =
F212 F213
Refer to last page {(Foldout page).
CDNGED;
ER , @
Nl
& 1]213]4
GY 5[617]8l| ay
CGHEE
101|102{103] 104] J105]108]107}108
109{110]111}112] J113]114}115|116
117{118]119]120] [121]122}123[124

AECH04A



DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Wiring Diagram (Cont'd}

FOR CALIFORNIA . apEcivessoe
EC-FRO2-02 gl

IGNITION SWITGH
DN or START I : Delectable line for DTC
| Refer to “EL-POWER". : = ; Non-detectable line for DTC MA
7.5A
1
T BN
[y
F105
v (GID)] LG
ElG
LY
=1
| HEATED
OXYGEN FE
SENSOR
@D .
I 3 AT
B LG
Phel Bal ¥
o X
1 1
1 ~B- 1
r‘ ‘._
B LG sU
(D)
-5 -l
B LG BR
<l e—
W 8T
. !
BR
RS
2 & D
o B m o
O2HF CosF |ECM
=19
.J
el RIA
P22 F23
§G
Refer to last page (Foldout page).
D, @D EL
112151 ' e
T o
. —
101]102]r0aft0¢] [10s]ro8fror]108] _ [112[31 |4 [20[21]22] ' [23] |24 25 A4]asl4efa7] [ed]esies &)
100]110f111}112] [113]114]115]116 sle]7]8lo O pol2rfosl2ou0] = [sefas]solst ealsafealoolrolr 1] F101 ’
[11]12]13]14] fafeaf3s[es]37] [sa[ss]sefe7 58l 7al74f 7576l AP H.S
117[118[i18]120] Jr21}122]128]124 [19] wel3e] Tofat] (42]42] Teelecleileled] I77Ivslrs] | €0

AEC605A
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DTC.P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NDECOU98

1 IINSPECTION START

3 I DETECT MALFUNCTIONING PART

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

Engine ground

AEC792A
3. Disconnect front heated oxygen sensor harness connector.

Front heated oxygen
sensor harness
connector,

filler cap
AECT797A

Check the following.

e Hamess connectors E54, F3 {Except for Calffomnia)

o Hamess connectors F12, F201 (For California)

« Hamess for open or shert between ECM and front heated
oxygen sensor

| 4 Repair open circuit or short to ground
or short to power in harness or con-
nectors.

4 CHECK FRONT HEATED OXYGEN SENSOR

Refer to “Component Inspection”, EC-165.

OK or NG
OK » GOTOS.
NG > Replace front heated oxygen sensor.

5 CHECK SHIELD CIRCUIT

1. Disconnect harness connectors ES4, F3 (Except for Califor-
nia) or F12, F201 (For California).
2. Check hamess continuity between hamess connector F3 or
F12 and engine ground.
Continuity should exist.
3. Also check harmess for short to ground and short to power.

» |eoTo2

o OK or NG
CK _ p |GOTOT.
NG.- = - P [GOTOS.

2 |CHECK INPUT SIGNAL CIRCUIT

1. Disconnect ECM harness connactor.
2. Check harness continuity between ECM terminal 50 and
sensor terminal 2.

m ’#’__ﬂ_.l‘—l
@ [[_EcM__|o[connEcToR

DISGONNECT 50

E}@a[ iy

DISCONNECT

) €&

[2]

SEF042W
Continuity should exist.
3. Check harness continuity between ECM terminal 50 (or
sensor terminal 2) and ground.
Continuity should not exist.
4. Also check harness for short to power.

6 DETECT MALFUNCTIONING PART

Check the following. -

» Harness connectors F12, F201

« Hamess connectors E54, F3 {Except for California)

« Hamess for open or short between hamess connector £3 or
F12 and engine ground

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

7 CHECK INTERMITTENT INCIDENT

Refer to *TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109. :

p  |INSPECTION END

OK or NG
OK o {GOTOA4.
NG > [GOTOS

EC-164



DTC P0130 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (CIRCUIT)

Component Inspection
< oNTon % 40 Fan L] Component Inspection -
o137 £ FRONT HEATED OXYGEN SENSOR R
COOLAN TEMP/S 'a4°c 1) Start engine and warm it up to normal operating temperature.
FR 02 SENSOR 0.37V 2) Select “MANU TRIG" and “HI SPEED" in “DATA MONITOR”
FR 02 MNTR LEAN mode with CONSULT, and select “FR 02 SENSOR” and “FR
INJ PULSE 2.6msec 02 MNTR"..
n : 3) Hold engine speed at 2,000 rpm under no load during the fol-
RECORD lowing steps.
I geros«u: 4) Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR 02 MNTR” in “DATA MONITOR” mode changes from
“RICH” to “LEAN" to “RICH” 5 times in 10 seconds.
5 times (cycles) are counted as shown left:
oycle | 1] 2] 3] 4]s| ¢ “FR 02 SENSOR" voltage goes above 0.6V at [east once.
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R e “FR 02 SENSOR” voltage goes below 0.3V at least once.
e “FR O2 SENSOR" voltage never exceeds 1.0V.
R means FR 02 MNTR indicates RICH. .
L means FR 02 MNTR indicates LEAN. C_AUTION' . .
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 concretfe floor; use a new one.
SEF583W
2 88
CMPS FR oo _
1751  "APM & Ty Maximum . ) ) = Maximum voltage
EFF:)E;) i i A O N should be over 0.6V
0913 2050 0.19 « L A S at least one time.
o011 2050 0.18 8Eg T
09'09 2050 0.18 2334 0 -
" ge \ e L, = Minimum voltage
83..3,_‘5’ ggg; g:}g @ - T S should be below 0.3V
09'03 2060 0.23 o LS U S S S U A S at least one time.
0901 2012 0.43 i [ N A N Y N
o il Minimum
GRAPH = < SEFD43W

CONKREGCT
IM

I Ecm |0| CONNECTOR”
50

(3]
BN

3

SEFO44W

$#0 Without CONSULT
1) Start engine and warm it up to normal operating temperature.

2) Set voltmeter probes between ECM terminal 50 {(Front heated
oxygen sensor signal) and engine ground.

3) Check the following with engine speed held at 2,000 rpm con-
stant under no load.

¢ MIL goes on more than 5 times within 10 seconds in Diaghos-
tlc(:)'llz'{e)st Mode Il (FRONT HEATED OXYGEN SENSOR MONI-
T

¢ The maximum voltage is over 0.6V at least one time.

¢ The minimum voltage is below 0.3V at least one time.

e The voltage never exceeds 1.0V. :

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-165
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DTC P0131 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT

Component Description

MONITORING)

Louvar

/Holder
‘".

Heater pad

Zirconia tube

SEF483R

Qutput voltage V. [v]

0 H

Rich =~ |deal ratic —— Lean

Mixture ratio

SEF288D

Specification data are reference values.

Component Description

The front heated oxygen sensor is placed into the front tube. It
detacts the amount of oxygen in the exhaust gas compared to the
outside air. The front heated oxygen sensor has a closed-end tube
made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to 0V in leaner conditions.
The front heated oxygen sensor signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change

from 1V to OV.

CONSULT Reference Value in Data Monitor

Mode

NDECD383

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSOR

e Engine: After warming up.
FR O2 MNTR

Maintaining engine speed at 2,000
pm

0-0.3V «— Approx. 0.6 - 1.0V

LEAN <— RICH
Changes more than 5 times during
10 seconds.

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

TERMI- WIRE

NAL ITEM CONDITION DATA (DC Vollage)

NO COLOR

0 - Approximately 1.0V
M

. X [Engine Is running]

50 LG Front heated oxygen » After warming up to normal operating temperature

sensor . .
and engine speed is 2,000 rpm
SEFQ02V

340
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DTC P0131 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT

MONITORING)

On Board Diagnosis Logic

EC-167

On Board Diagnosis Logic oroses
To judge the malfunction, the output from the front heated oxygen
oK NG sensor is monitored to determine whether the “rich” output is suf- el
v ficiently high and whether the “lean” output is sufficiently low. When
both the outputs are shifting to the lean side, the malfunction will MA
---------- be detected.
/\/\/ | EM
SEF300U LE
DTC No. Malfunciion is detected when ... Check Items {Possible Cause) EC
P0131 e The maximum and minimum voltage from the sensor are | e Front heated oxygen sensor
0411 not reached to the specified vollages. e Front heated oxygen sensor heater
s Fuel pressure EE
o Injectors
« intake air leaks
AF
AX
DTC Confirmation Procedure
BFR 02 SENSOR Po1310 [} CAUTION: noECoRs @)
QUT OF CONDITION " .
_ Always drive vehicle at a safe speed.
=======z== MONITOR ========== NOTE: BR
CMFS-RPM(POS) 1250rpm If “DTC Confirmation Procedure” has been previously conducted,
e o a8y always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test. 8T
TESTING CONDITION:
e Always perform at a temperature above -10°C (14°F).
e Before performing following procedure, confirm that bat- RS
SEFS84Y tery voltage Is more than 11V at idle.
@ With CONSULT BT
WA 02 Potaill [] 1) Start engine and warm it up to normal operating temperature.
- 2) Siop engine and wait at least 5 seconds.
=======z=2 MONITOR ===cz==0z: 3} Turn ignition switch “ON® and select “FR Q2 SENSOR P0131” HA
%_";‘:ﬁ:';%"g‘ggﬁ’ 8387“’“‘ of “FRONT 02 SENSOR” in “DTC WORK SUPPORT” mode
B8V )
B/FUEL SCHDL 3.2msec with CONSULT. 86
4) Touch “START".
5) Start engine and let it idle for at least 3.5 minutes.
NOTE: EL
SEFs35W Never raise engine speed above 3,200 rpm after this step. If
engine speed limit is exceeded, return to step 5.
6) When the following conditions are mat, “TESTING” will be dis- DX -
WFR 02 SENSOR Po131R ] played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING” changes to “COMPLETED”. (It will
COMPLETED take approximately 50 seconds or more.)
CMPS-RPM (POS) 1,600 - 2,300 rpm
Vehicle speed 80 - 100 km/h (50 - 62 MPH)
B/FUEL SCHDL 1.7 - 5 msec
SELF-DIAG BESULTS ] Selector lever Suitable position
: SEF211vVE
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DTC P0131 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT
MONITORING)

DTC Confirmation Procedure (Cont'd)

HE 6

[ Ecmlo[connecTor]| C_@\H

)
|l
D S 1

SEFQ44W

7)

If “TESTING” is not displayed after 5 minutes, retry from
step 2.

Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS". If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-168.

Overall Function Check oecsoor
Use this procedure to check the overall function of the front heated
oxygen sensor circuit. During this check, a 1st trip DTC might not

be confirmed.
® Without CONSULT

1)
2)

3)

L
4)

Diagnostic Procedure

Start engine and warm it up to normal operating temperature.
Set voltmeter probes between ECM terminal 50 (Front heated
oxygen sensor signal) and engine ground.

Check one of the following with engine speed held at 2,000
rpm constant under no load.

The maximum voltage is over 0.6V at least one time.

The minimum voltage is over 0.1V at least one time.

If NG, go to “Diagnostic Procedure”, EC-168.

NDECO399

1 RETIGHTEN GROUND SCREWS

2 RETIGHTEN FRONT HEATED OXYGEN

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

AECTIZA

SENSOR

Loosen and retighten front heated oxygen sensor.
Tightening torque:
40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37 fi-lb}

b |GOTOS.

> [Go To 2.

EC-168



DTC P0131 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT

MONITORING)

Diagnostic Procedure (Conf'd)

3 ,CLEAR THE SELF-LEARNING DATA

5 CHECK FRONT HEATED OXYGEN SENSOR

(8> With CONSULT

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

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

3. Clear the self-learning control coefficient by touching
“CLEAR".

W ACTWE TEST N D

SELF-LEARN 100%
CONTROL
===MOMTOR===

CMPS-RPM (REF}  812rpm
COOLAN TEMF/S 93°C
FR 02 SENSOR 0.81v
A/F ALPHA 102%

| CLEAR |

4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171 detected?
Is It difficult to start engine?

AECE47

Refer to "Compenent Inspection”, EC-170. @H
OK or NG
OK | 2 GO TOG6. MA
NG | Replace front heated oxygen sensor.
EM

6 CHECK SHIELD CIRCUIT
1. Disconnect hamess connectors E54, F3 {(Except for Califor-

nia) or F12, F201 (For California). LE

2. For circuit, refer to “DTC PO130 FRONT HEATED OXYGEN
SENSOR (FRONT HO2S) (CIRCUIT)", EC-158.
3. Check harness continuity between harness connector F3 or
F12 and engine ground.
Continuity should exist.
4. Also check harness for short to ground and short to power,

) without CONSULT

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

2. Tum ignition switch “OFF”,

3. Disconnect mass air flow sensor harness connector, and
restart and run engine for at least 5 seconds at idle speed.

4, Stop engine and reconnect mass air flow sensor harness
connacior.

5. Make sure 1st trip DTC No. 0102 is displayed in Diagnostic
Test Mode 1.

6. Erase the diagnostic test mode Il (Self-diagnostic resulis)
memaory. Refer to “HOW TO ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATION®, EC-51.

7. Make sure DTC No. 0505 is displayed in Diagnostic Test
Mode .

8. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC 0115 detected?
Is it difficult to start engine?

Yes or No
Yes » Perform trouble diagnosis for DTC
PG171, refer to EC-237.
No > GO TO 4,

4 CHECK FRONT HEATED OXYGEN SENSOR

HEATER
Refer to “Component inspection”, EC-196.
OK or NG
OK p |GOTOS.
NG > Replace front heated oxygen sensor.

OK or NG FE
OK > GOTO 8.
NG » [GOTO7. AT
7 DETECT MALFUNCTIONING PART M
Check the following.
¢ Harness connectors F12, F201
e Harness connectors E54, F3 (Except for California) sU
s Harness for open or short between harness connector F3 or
F21 and engine ground
BR
» Repair open circuit or short to ground
or short to power in hamess or con- 8T
nectors.
8 CHECK INTERMITTENT INCIDENT RS
Refer to “TROUBLE DIAGNCSIS FOR INTERMITTENT
INCIDENT", EC-109. _ BT
For circuit, refer to “DTC P0130 FRONT HEATED OXYGEN
SENSOR (FRONT HO2S} (CIRCUIT)”, EC-159.
A
p |INSPECTION END
SG
EL
i)
343
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DTC P0131 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (LEAN SHIFT

Component inspection

MONITORING)

% MONITOR  ¥¢ NO FAlL [
CMPS'RPM(REF}  2137pm
MAS AIR/FL SE 1.96V
COOLANTEMP/S  84°C
FRO2SENSOR  0.37V
FR 02 MNTR LEAN
INJ PULSE 2.6msec

Cmecom

SEF084P

oyole | 1] 2] 2| 4]s]
FR 02 MNTR R-L-R-L-B-L-R-L-R-L-R

R means FR 02 MNTR indicates RICH.
L means FR 02 MNTR indicates LEAN.

Component Inspection

FRONT HEATED OXYGEN SENSOR

@ With CONSULT

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

2) Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR”
mode with CONSULT, and select “FR 02 SENSOR” and “FR
02 MNTR".

3} Hold engine speed at 2,000 rpm under no load during the fol-
lowing steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

o ‘FR 02 MNTR” in “DATA MONITOR” mode changes from .
“RICH” to “LEAN" to “RICH” 5 times in 10 seconds.
5 times (cycles) are counted as shown left:

e “FR Q2 SENSOR" voltage goes above 0.6V at least once.

s “FR 02 SENSOR" voltage goes below 0.3V at least once.

e “FR 02 SENSOR” voltage never exceeds 1.0V.

CAUTION:

Discard any heated oxygen sensor which has been dropped

from a height of more than 0.5 m {19.7 in) onto a hard surface

such as a concrete floor; use a new one.

NDEC0400

NOECP400801

SEF583W
g 88

GMPS $ N '
17:51 *APM T Maximurm . . ) » Maximum voltage

f?plfnlz)) n [ PN ! \‘ ;' \‘ s “' should be over 0.6V
09"13 2080 0.19 r o o . oA ! ' at least one tims.
0911 2050 0.18 2 E$ T S R I B

| o9'08 2050 0.18 Z o © i 1 [ : 1 ! 1 ! ; ' o M

0507 2037 018 i =1 , \ . \ , , . , Minimum voltage
0905 2037 0.18 i . . L ! . . ! ! should be below 0.3V
0903 2060 0.23 © [ A O T T at least one time.
09'01 2012 0.43 o L N s N

G RAPH E Minimum

- e SEF043W
# Without CONSULT

HET®

—

[[_Ecm Jofconnecton]| _fé;\_H

50
|l
P &

SEF044W

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

2) Set voltmeter probes between ECM terminal 50 (Front heated
oxygen sensor signal) and engine ground.

3) Check the following with engine speed held at 2,000 rpm con-
stant under no load.

¢ MIL goes on more than 5 times within 10 seconds in Diagnos-
tic Test Mode 1] (FRONT HEATED OXYGEN SENSOR MONI-
TOR).

e The maximum voltage is over 0.6V at least one time.

¢ The minimum voltage is below 0.3V at least one time.

e The voltage never exceeds 1.0V.

CAUTION:

Discard any heated oxygen sensor which has been dropped

from a height of more than 0.5 m (19.7 in) onto a hard surface

such as a concrete floor; use a new one.

EC-170



DTC P0132 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT
MONITORING)

Component Description

Component Description

The front heated oxygen sensor is placed into the front tube. It
detects the amount of oxygen in the exhaust gas compared to the Gl
outside air. The front heated oxygen sensor has a closed-end tube
made of ceramic zircenia. The zirconia generates voltage from
approximately 1V in richer conditions to 0V in leaner conditions. A
The front heated oxygen sensor signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air- B
Fircon fuel ratio. The ideal air-fuel ratio occurs near the radical change
irconia tube

from 1V to OV,

SEF463R LG

Louvar

E
=
&
g FE
g
2
3 AT
o 1
Rich = Ideal ratic —-= Lean
Mixture ratio
SEF288D AKX
- CONSULT Reference Value in Data Monitor -
Mode
» . NDECO402
Specification data are reference values.
MONITGR ITEM CONDITION SPECIFICATION BR
FR 02 SENSOR 0 - 0.3V «—— Approx. 0.6 - 1.0V ST
e Engine: After warming up Malntaining engine speed at 2,000 || cAN « . RICH
FR 02 MNTR rpm Changes more than 5 times during
10 seconds. RS

ECM Terminals and Reference Value i
Specification data are reference vafues and are measured between each terminal and 32 (ECM ground). BT

TERMI- WIRE ‘
:gL COLOR ITEM CONDITION DATA (DC Voltage) MA
0 - Approximately 1.0V

. — 86
Front heated oxygen [Engine is running] [E

50 (LG ¥9 o After warming up to normal operating temperature EL
sensor X - :

and engine speed is 2,000 rpm

- 5

SEF002V B2
345

EC-171



346

DTC P0132 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT

On Board Diagnosis Logic

MONITORING)

On Board Diagnosis Logic .
To judge the malfunction, the output from the front heated oxygen
sensor is monitored to determine whether the “rich” output is suf-
ficiently high. The “lean” output is sufficiently low. When both the
outputs are shifting to the rich side; the malfunction will be
detected.

ov
SEF298U
DTC No. Malfunction is detected when ... Check Hems {Possible Cause)
PO132 e The maximum and minimum voltages from the sensor « Front heated oxygen sensor
0410 are beyond the specified voltages. o Fuel pressure
e Injectors
e Front heated oxygen sensor heater
B DTC Confirmation Procedure
WFR 02 SENSOR Po132 [ [} . NEC1405
QUT OF CONDITION CAUTION: .
Always drive vehicle at a safe speed.
===zzzz==z MONITOR ===z==zz=x NOTE:
CMPS-RPM(POS) 1250rpm If “DTC Confirmation Procedure™ has been previously conducted,
oy always turn ignition switch “OFF” and wait at least 5 seconds
befors conducting the next test.
TESTING CONDITION:
e Always perform at a temperature above —-10°C (14°F).
e Before performing the following procedure, confirm that
SEFSEeW battery voltage is more than 11V at Idle.
6] (E With CONSULT
WFR 02 Po12ll [ ] 1) Start engline and warm it up to normal operating temperature.
2) Stop engine and wait at least 5 seconds.
====z===== MONITOR =======z== 3) Turn ignition switch “ON" and select “FR 02 SENSOR P0132”
?ﬂgﬁmg‘éﬁ) 1887rpm of “FRONT O2 SENSOR” in “DTC WORK SUPPORT” mode
0.88V .
B/FUEL SCHDL 3.2msec with CONSULT.
4)  Touch “START".
5) Start engine and let it idle for at least 3.5 minutes.
NOTE:
serserw|  INEVer raise engine speed above 3,200 rpm after this step. If
engine speed limit is exceeded, return to step 5.
(6] 6) When the following conditions are met, “TESTING” will be dis-
WFR 02 SENSOR Po1a2 i [] played on the CONSULT screen. Maintain the conditions con-
' tinuously until “TESTING” changes to “COMPLETED”. (It will
COMPLETED take approximately 50 seconds or more.)
CMPS-RPM (POS) 1,600 - 2,300 rpm
Vehicle speed 80 - 100 km/h {50 - 62 MPH)
B/FUEL SCHDL 1.7 - 5 msec
[ SELF-DIAG RESULTS Selector lever Suitable position
SEF212VB,

EC-172



DTC P0132 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT

MONITORING)

DTC Confirmation Procedure (Cont'd)

[L_ecm__[ofconnecror] . _@N_H
3

50

e, 4 1)

2
10-\ Es 2)

D O 3)

SEF044W| *

4)

If “TESTING” is not displayed after 5 minutes, retry from

step 2.

Make sure that “OK” is displayed after touching “SELF-DIAG &l
RESULTS". K “NG” is displayed, refer to “Diagnostic

Procedure”, EC-173.

Overall Function Check _—
Use this procedure to check the overall function of the front heated 3
oxygen sensor circuit. During this check, a 1st trip DTC might not

be confirmed.
® Without CONSULT

MA

EM

LG

FE

Start engine and warm it up to normal operating temperature.
Set voltmeter probes between ECM terminal 50 (Front heated AT

oxygen sensor signal) and engine ground.

Check one of the following with engine speed held at 2,000

1 |RETIGHTEN GROUND SCREWS

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

Engine ground

AEC792A

> |GOTO2.

rpm constant under no load. AX

The maximum voltage is below 0.8V at least one time.

The minimum voltage is below 0.35V at least one time.

If NG, go to “Diagnostic Procedure”, EC-173. SU
BR
8T
RS

Diagnostic Procedure voecons BT
2 RETIGHTEN FRONT HEATED OXYGEN A
SENSOR
-Loosen and retighten front heated oxygen sensor.
Tlghtening torque: §¢
40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37 ft-lb)
p |GOTOS EL
IDX
347

EC-173
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DTC P0132 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT
MONITORING)

Diagnostic Procedure {Cont'd)

3 CLEAR THE SELF-LEARNING DATA

@ With CONSULT
- Starl engine and warm it up to normal operating tempera-
ture.
2. Select “SELF-LEARNING CONT” in “"ACTIVE TEST” mode
with CONSLILT.
3. Clear the self-learning control coefticient by touching
“CLEAR".

B ACTIVETEST R D

SELF-LEARN 100%
CONTROL

===MONTOR===
CMPS-APM (REF)  &12rpm
COOLAN TEMP/S  93°C

FR 02 SENSOR 0.91V
A/F ALPHA M 102%

| CLEAR |

4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0172 detected?
Is it difficult to start engine?

AEC547

5 CHECK FRONT HEATED OXYGEN SENSOR
HEATER
Refer to “*Component Inspection”, EC-196.
_ OK or NG
QK p |GOTOSG.
NG > Replace front heated oxygen sensor.

6 CHECK FRONT HEATED OXYGEN SENSOR

Refer to “Component Inspection”, EC-175.

CK or NG
OK  (GOTO7.
NG p [Replace front heated oxygen sensor.

7 CHECK SHIELD CIRCUIT

@ Without CONSULT
. Start engine and warm it up to normal operating tempera-

ture.

2. Turn ignition switch “OFF".

3. Disconnect mass air flow sensor harness connector, and
restart and run engine for at least 5 seconds at idle speed.

4. Stop engine and reconnact mass air flow sensor harness
connector.

5. Make sure 1st trip DTC No. 0102 is displayed in Diagrostic
Test Mode Il

6. Erase the diagnastic test mode 1l (Seif-diagnostic results)
memory. Refer to "HOW TC ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATION”, EC-51.

7. Make sure DTC No. 0505 is displayed in Diagnostic Test
Mode II.

8. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC 0114 detected?
Is it difficult to start engine?

1. Disconnect harness connectors E54, F3 (Except for Califor-
nia) or F12, F201 (For California).
For circuit, refer to “DTC P0130 FRONT HEATED OXYGEN
SENSOR (FRONT HO2S) (CIRCUITY”, EC-159.

2. Check harness continuity between harness connector F3 or
F12 and engine ground.

Continuity should exist.
3. Alsc check harness for short to ground and short to power.

OK or NG
OK » GO TO9.
NG > GO TO S8,

8 |DETECT MALFUNCTIONING PART

Check the following.

@ Harness connectors F12, F201

» Hamess connectors E54, F3 (Except for California)

o Hamness for open or short between harness connector F3 or
F12 and engine ground

Yes or No
Yes | 2 Perform trouble diagnosis for DTC
P0172, refer to EC-244.
No p  (GOTO 4.

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

4 CHECK CONNECTOR FOR WATER

9 CHECK INTERMITTENT INCIDENT

1. Turn ignition switch “OFF".
2. Disconnect front heated oxygen sensor hamess connector.
3. Check connectors for water.

Water should not exist.

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-108.

For circuit, refer to “DTC P0O130 FRONT HEATED OXYGEN
SENSOR (FRONT HO2S) (CIRCUIT)", EC-159.

p |INSPECTION END

OK or NG
oK > GO TO 5.
NG » Repair or replace hamess or connec-
tors.

EC-174




DTC P0132 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RICH SHIFT
MONITORING)

Component Inspection

= voon 2 no e [ Component Inspection e
FRONT HEATED OXYGEN SENSOR
CMPSsRPM(REF}  2137rpm With CONSULT npeoososser (]
MAS AIR/FL SE 1.96V . . .
COOLAN TEMP/S 84°C 1) Start engine and warm it up to normal operating temperature.
FR O2 SENSOR 0.37V 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR" }MA
ER 02 MNTR LEAN ) mode with CONSULT, and select “FR 02 SENSOR” and “FR-
INJ PULSE 2.6msec 02 MNTR". )
b . 3) Hold engine speed at 2,000 rpm under no load during the fol- El
RECO"RD | IOWIng steps.
SEFoB4P 4y Touch “RECORD” on CONSULT screen. 16
5} Check the following.
e “FR 02 MNTR” in “DATA MONITOR’ mode changes from
“RICH” to “LEAN" to “RICH” 5 times in 10 seconds.
5 times (cycles) are counted as shown left:
oycle | 1]2]3]4]5] e “FR 02 SENSOR” voltage goes above 0.6V at least once.
FR 02 MNTR B-L-B-L-B-L-B-L-B-L-R e “FR Q2 SENSOR” voltage goes beiow 0.3V at least once. FiE
e “FR 02 SENSOR” voltage never exceeds 1.0V.

R 'means FR 02 MNTR indicates RIGH. .

L means FR 02 MNTR indicates LEAN. CAUTION: . AT
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

SEFsEaW such as a concrete floor; use a new one. AX
B 28
CMPS FR QN . sU
17:51 “AFM 02 T Maximum + Maximum voltage
* (F‘EF) SEN v Y 5 7y Y hould b v
{rom) ) L A [N PR I should be over 0.8

0913 2050 0.19 o A T at least one time. BR

09"11 2050 0.18 8E¢ T

09109 2050 0.18 21 o yo * Minimum voltage

POV il e :fé S S should be below 0.3V S

09'03 2060 0.23 © [ T R S SR W N S at lgast one time.

09'01 2012 0.43 & R Y ‘.vf N

GRAPH E Minimum RS
A SEF043W
® Without CONSULT BT
[+ Eﬁ @w 1) Start engine and warm it up to normal operating temperature. =
HS. -3 : 2) Set voltmeter probes between ECM terminal 50 (Front heated
[ ecm  |o|connecToa] c f&\_H oxygen sensor signal) and engine ground. A,
50 s 3) Check the following with engine speed held at 2,000 rpm con-
2t stant under no load.
1\ E.f' e MIL goes on more than 5 times within 10 seconds in Diagnos- SG
o & tic Test Mode |l (FRONT HEATED OXYGEN SENSOR MONI-
| '
TOR).
@ & = e The maximum voitage is over 0.6V at least one time. EL
SEF044W; ¢  The minimum voltage is below 0.3V at least one time.
e The voltage never exceeds 1.0V. o34

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-175 349



DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE

Component Description

MONITORING)

Louver

/Holder
‘L'.

TISIITY “\\\\-"\‘{\\ NN
\\\\&} 7/////./!]__}/
R — e =
RSN

Heater pad

Zirconia tube

SEF463R

Qutput voitage V. {v]

)
1} i
Rich —==— Ideal ratip —— = lLean

Mixture ratio

SEF288D

Component Description ——

The front heated oxygen sensor is placed into the front tube. It
detects the amount of oxygen in the exhaust gas compared to the
outside air. The front heated oxygen sensor has a closed-end tube
made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions.
The front heated oxygen sensor signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change
from 1V to OV.

CONSULT Reference Value in Data Monitor
Mode

NDECO417

Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSOR

FR O2 MNTR

e Engine: After warming up

Maintaining engine speed at 2,000
P

0 - 0.3V «—— Approx. 0.6 - 1.0V

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

ECM Terminals and Reference Value

NDECO#12

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

TERMI- WIRE
NAL ITEM CONDITION DATA {DC Valtage)
COLOR
NO.
0 - Approximately 1.0V
M T
oo L TRE
[Engine is running] I
50 |LG Front heated oxygen | " afier warming up to normal operating temperature o
sensor A :
and engine speed is 2,000 rpm
SEFQ02V

350
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DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE

MONITORING)

On Board Diagnosis Logic

OK

NG

On Board Diagnosis Logic N

To judge the malfunction of front heated oxygen sensor, this diag-
nosis measures response time of front heated oxygen sensor sig- &l
nal. The time is compensated by engine operating (speed and
load), fuel feedback control constant, and front heated oxygen sen-

sor temperature index. Judgment is based on whether the compen- MA
sated time (front heated oxygen sensor cycling time index) is inor-

dinately long or not.
y long EM
ov
SEFOT0V] LE
DTC No. Malfunction is detected when ... Check ltems {Possible Cause} EC
F0133 o The response of the voltage signal from the sansor takes | ¢ Harness or connectors
0409 more than the specified time. (The sensor circuit is open or shorted.)

Front heated oxygen sensor [EE
Front heated oxygen sensor heater :

Fusal pressure

Injectors

Intake air leaks A
o Exhaust gas leaks

o PCV valve

e Mass air flow sensor AX

S
BR
8T
RS
DTC Confirmation Procedure N
CAUTION:
Always drive vehicle at a safe speed.
NOTE: HA

Iif “DTC Confirmation Procedure” has been previously conducted,
always turn igpition switch “OFF" and wait at least 5 seconds 8¢
before conducting the next test.

TESTING CONDITION:

e Always perform at a temperature above -10°C (14°F). EL
e Before performing the following procedure, confirm that

battery voltage is more than 11V at idle.
vy votag 195

EC-177 351
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DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE

DTC Confirmation Procedure (Cont'd)

MONITORING)

6]

BFR Oz SENSOR P0133M [ ]
OUT OF CONDITION

========== MONITOR ======z==:
CMPS-RPM(POS) 1250rpm
THRTL POS SEN 0.82v
B/FUEL SCHDL 1.6msec

SEF588W

WFR 02 SENSOR P0133H D

1887rpm
0.88Y
3.2msec

CMPS.RPM(POS)
THRTL POS SEN
B/FUEL SCHDL

SEF589W

BFR 02 SENSOR Po133l [

COMPLETED

[ SELF-DIAG RESULTS

SEF213VB|

[ Ecwm HCONNECTOFHI o f&\H

50

3
2ovt g

1§\ ;;5
A ~
&

[“_l )
P e il

SEFO44W

With CONSULT

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

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “FR 02 SENSOR P0133"
of “FRONT O2 SENSOR” in “DTC WORK SUPPORT” mode
with CONSULT. '

4) Touch “START”,

£) Start engine and let it idle for at least 3.5 minutes.

NOTE:

Never raise engine speed above 3,200 rpm after this step. If

the engine speed limit is exceeded, return to step 5.

6) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING” changes to “COMPLETED?”, (It will
take approximately 40 to 50 seconds.)

CMPS-RPM (POS) 1,600 - 2,600 rpm

80 - 120 kmvh (50 - 75 MPH)

Vehicle speed

B/FUEL SCHDIL.

1.7 - 5 msec

Selector lever Suftable position

If “TESTING” is not displayed after 5 minutes, retry from
step 2.

7) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS". If “NG" is displayed, refer to “Diagnostic
Procedure”, EC-181.

Overall Function Check woccons
Use this procedure to check the overall function of the front heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.

® Without CONSULT

1) Start engine and warm it up to normal operating temperature.
2) Set voltmeter probes between ECM terminal 50 (Front heated
oxygen sensor signal) and engine ground.

Check the following with engine speed held at 2,000 rpm con-
stant under no load.

e MIL goes on more than 5 times within 10 seconds in Diagnos-
tic Test Mode Il {(FRONT HEATED OXYGEN SENSOR MONI-

TOR).
If NG, go to “Diagnostic Procedure”, EC-181.

3)

4)

EC-178



DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT H02S) (RESPONSE

MONITORING)

Wiring Diagram

Wiring Diagram

EXCEPT FOR CALIFORNIA

NDECDH 18

NDECO416501 @ﬂ

EC-FRO2-01
mmal : Detectable line for DTC MA
IGNITION SWITCH umswam - Non-detectable line for DTG
QN or START Al
I Refer to “EL-POWER. E
e
! LG
I—l—'w (M)
M
E10] EC
Ly
=]
FRONT
HEATED FE
OXYGEN
SENSOR
AT
I ]
B LG
e B A
I~ =1
i |
1 N . |
t-_ -._I SU
B LG
------- Tk -----[[F ]I
| .@ k-1 BR
B LG
M-
-3-@ ST
1 o . !
- 1
BR RS
E2
B LG
fi79] [50] B/R BT
O2HF 028F |ECM
F101 I |
BBR B B
I (A
o— |
-4 £
F2i2 & §C
L
Reter to last page (Foldeut page)
D, G
12, D DX
r=
101|102f102[104] [105}108]107]108 ABE 0[21]22 24125 ]
113[11a115]116 slelr]elo] [10] 2slariaslaolsol oy Fi0l '
[33]a4]35 ae]er] AP H.S.
t2tf1z2li2aft24] “rsfrefizfia] [ 9] BE T [2]%] Eepebe] T 2]
AECBC4A
353
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DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE

MONITORING)
Wiring Diagram (Cont'd}

FOR CALIFORNIA

: NDE(_?O418SO}?
EC-FRO2-02
IGNITION SWITGH
ON or START N : Detectable line for DTC
| Refer to “EL-POWER". m— : Non-detectable line for DTG
7.5A
1
Ly
Hew
@
WD)
LY
=1
FRONT
HEATED
OXYGEN
SENSOR
[
B LG
Pl Bk
r~%-1
] 1
i 1
-l e—
B LG
(Fz01)
-G &g
B LG
<l eo—
i i
1 B [}
o |
B/R
& @
B LG Ll_IB/H F2oi
fa ol !
O2HF OzSF JECM
T BR B B
> ]
. l
=4 .o
212 F213

Refar to last page (Foldout page).
:

101]102]102[104] |105]106}107[108
109|101 112) [1131114]115{116
17[1gj119p120] [121]122{123|124

.
dP H.S.

AECB05A
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DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE
' MONITORING) :

Diagnostic Procedure

Diagnostic Procedure

NDECO417
@l
1 |RETIGHTEN GROUND SCREWS 5 |CLEAR THE SELF-LEARNING DATA
1. Turn ignition switch “OFF". @ With CONSULT
2. Loosen and refighten engine ground screws. 1. Start engine and warm it up to normal operating tempera- [P
ture.
Engine ground \ 2. Select “SELF-LEARNING CONT” in "ACTIVE TEST” mode
with CONSULT. EM
3. Clear the self-lsaming control coefficient by touching
“CLEAR".
WACTVETESTE [ ] LG
SELF-LEARN 100%
CONTROL
===MONITOR===
CMPS-RPM (REF)  812rpm
COOLAN TEMP/S 93°C
AECT92A FRO2ZSENSOR  0.91V [FIE
A/F ALPHA “102%
» [soT02 [ CLEAR | AT
AEC547
. 4. Run engine for at least 10 minutes at idle speed.
2 RETIGHTEN FRONT HEATED OXYGEN Is the 1st trip DTC P0171 or P0172 detected?
SENSOR ) Is it difficult to start engine? AX
Loosen and retighten front heated oxygen sensor. ) Without CONSULT
Tightening torque: 1. Start engine and wam it up to normai operating tempera- SU
40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37 fi-ib) ture.

2. Turn ignition switch “OFF".
3. Disconnect mass air flow sensor hamess connector, and

p |GOTOS. restart and run engine for at least 5 seconds at idle speed. ER
4. Stop engine and reconnect mass air flow sensor hamess

connector.

3 CHECK FOR EXHAUST AIR LEAK 5. Make sure 1st trip DTC No. 0102 is displayed in Diagnostic ST
Test Mode 1.

1. Start engine and run it at idle. 6. Erase the diagnostic test mode il (Self-diagnostic results)

2. Listen for an exhaust air leak before three way catalyst. memory. Refer to *HOW TO ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATION”, EC-51. RS

7. Make sure DTC No. 0805 is displayed in Diagnostic Test
Mode II. '

8. Run engine for at least 10 minutes at idle speed. BT
is the 1st trip DTC 0114 or 0115 detected?
Is it difficult to start engine?

Yes or No (A
Yes > Perform trouble diagnosis for DTC
P0O171 or P0172, refer 1o EC-237, 244.
No p |GOTOS. SC
SEFog8P
OK or NG . .
OK p  |GOTOA.
NG | Repair or replace. DX
4 CHECK FOR INTAKE AIR LEAK
Listen for an intake air leak after the mass air flow sensor.
OK or NG
OK p |GOTOS.
NG » Repair or replace.
355
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DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd}

6 |CHECK INPUT SIGNAL CIRCUIT 9 ICHECK MASS AIR FLOW SENSOR

1. Furn igniticn switch "OFF”, Refer to “Component Inspection”, EC-123.

2. Disconnect front heated oxygen sensor harness connector,

OK or NG
OK p |GOTO10.
NG > Replace mass air flow sensor.

10 |CHECK PCV VALVE

Refer to “Positive Crankcase Ventilation”, EC-30.

Front heated oxygen OK or NG
sensor harness
fler cap connector OK > GOTC 1.
Rept PCV valve.
AECTSTA NG > eplace PCV valve

3. Disconnect ECM harness connector.

4. Check harness continuity between ECM terminal 50 and 1

sensor terminal 2. CHECK FRONT HEATED OXYGEN SENSOR

Refer to “Component Inspection”, EC-183.

“H_s_ [=cmjo[connecTor]| - OK or NG
DiscoNMECT 50 ‘ DISCONNECT OK > GO TO 12,

Repiace front heated oxygen sensor.

@ = 12 |CHECK SHIELD CIRCUIT

1. Disconnect hamess connectors E54, F3 {Except for Califor-
nia} or F12, F201 (For California).
2. Check harness continuity between harness connector F3 or

5. Check harmess continuity between ECM temminal 50 (or F12 and engine ground.

sensor terminal 2) and ground. Continuity should exist.
Continuity should not exist. 3. Also check hameass for shert to ground and short to power.

€ € G >
@@' =

SEFQ42W
Continuity should exist.

6. Also check hamess for short to power. OK or NG

OK or NG OK » [GOTO 14
OK p |GOTOS. NG p |GOTO13.
NG p |GOTO7.

13 |DETECT MALFUNCTIONING PART

7 DETECT MALFUNCTIONING PART
Check the following. '

Check the following.
o Hamess connectors F12, F201

oxygen sensor

« Hamess connectors £54, F3 (Except for California)
+ Hamess connectors F12, F201 (For California)
» Harness for open or short betwsen ECM and front heated

s Harness connectors E54, F3 {Except for California)
« Harness for open or short between hamess connector F3 or
F12 and engine ground

>

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

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

HEATER

8 CHECK FRONT HEATED OXYGEN SENSOR

14 CHECK INTERMITTENT INCIDENT

Refer to “Component Inspection”, EC-196.

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109.

OK or NG » |INSPECTION END
OK  |(GOTOO.
NG > Replacs front heated oxygen sensor.

EC-182




DTC P0133 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (RESPONSE

MONITORING)

Component Inspection

Component Inspection

MONITOR % NO FAIL NDECO418
® O FRONT HEATED OXYGEN SENSOR
CMPS-RPM(REF)  2137mpm ®With CONSULT npecossasor (3]
S AIR/FL SE 96V
ESO&N TII_EfAPIS 1:200 1) Start engine and warm it up to normal operating temperature.
'FR 02 SENSOR 037V 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR” MA
FR 02 MNTR LEAN mode with CONSULT, and select “FR O2 SENSOR” and “FR
INJ PULSE 2.6msec 02 MNTR".
P ‘ 3) Hold engine speed at 2,000 rpm under no load during the fol- EM
’ lowing steps.
RECORD
[ SLFOMP 4} Touch “RECQORD" on CONSULT screen. LG
5} Check the following.
e “FR O2 MNTR” in “DATA MONITOR” mode changes from
“RICH" to “LEAN" to “RICH" 5 times in 10 seconds. EC
5 times (cycles) are counted as shown left: '
oyole | 1] 2| 3] 4] 5] e “FR 02 SENSOR" voltage goes above 0.6V at least once.
FR 02 MNTH R-L-R-L-R-L-F-L-B-L-8 ¢ “FR 02 SENSOR” voltage goes below 0.3V at least once. FE
e “FR O2 SENSCR” voltage never exceeds 1.0V.

R means FR 02 MNTR indicates RICH. CAUTION:

L means FR O2 MNTR indicates LEAN. / : . AT
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. AX

SEF583W
2 88
CMPS FA oo ) SU
1781 *RPM S%zl\l T9 Maximum . 3 » Maximum voltage
gf?‘:)) o i i I I S should be over 0.6V
013 2050 0.19 o [ A T at least one time. BE
091 2050 0.13 823 I
0908 2050 0.18 ZeZ4 0 v : -
. b= , , ' . ! , \ ' . « Minimum voltage
gg"gg ggg; 3:13 uﬁj L . T S S S should be below 0.3V 8T
09'03 2060 023 2 Vo Lo O O at least one time.
0901 2012 0.43 T L | \F e N
b ) il Minimum
GRAPH To SEF043W RS
$0 Without CONSULT BT
. - 0 1) Start engine and warm it up to normal operating temperature.
k 2) Set voltmeter probes between ECM terminal 50 (Front heated
" |3[00NNECTOH]| c -K(S\—H oxygen sensor signal) and engine ground. HA
50 . 3) Check the following with engine speed held at 2,000 rpm con-
2, R stant under no load.
12\ ‘[5 e MiL goes on more than 5 times within 10 seconds in Diagnos- S
o 8 tic Test Mode Il (FRONT HEATED OXYGEN SENSOR MONI-
| ! TOR).
® & <L e The maximum voltage is over 0.6V at least one time. EL
SEF044W| ¢ The minimum voltage is below 0.3V at [east one time.
¢ The voltage never exceeds 1.0V. )4
CAUTION:
Piscard 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.
357
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DTC P0134 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH

Component Description

VOLTAGE)

Heater

i i

S S—

SN e —
= AT
- A

Louver

pad

/Hoider
N

DLTUAN

‘.&\\

Zirconia tube

SEF463R

Component Description

from 1V to OV.

Qutput voltage V. [v]

0

Rich ~— Ideal ratic —— Lean

Mixture ratio

SEF288D)

INDE(
The front heated oxygen sensor is placed into the front tube. it
detects the amount of oxygen in the exhaust gas compared to the
outside air. The front heated oxygen sensor has a closed-end tube
made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions.
The front heated oxygen sensor signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change

Codtg

CONSULT Reference Value in Data Monitor

Mode

Specification data are reference values.

NDECO420

MONITOR ITEM

CONDITICN

SPECIFICATION

FR ©2 SENSOR

FR 02 MNTR

e Engine: After warming up

Maintaining engine speed at 2,000
rpm

0 - 0.3V «—— Approx. 0.6 - 1.0V

LEAN «- RICH
Changes more than 5 times during
10 seconds,

Specification data are reference values and are measured between each terminal and 32 (ECM groundmf.ECM

ECM Terminals and Reference Value

j)

TERMI- WIF{E
ﬁgl_ COLOR ITEM CONDITION DATA (DC Voltage)
0 - Approximately 1.0V
M T
. . R L RN A
[Engine is running] :
50 |LG Front heated oxygen e After warming up to normal operating temperature 0>
sensor - ;
and engine speed is 2,000 mpm
SEF002Y
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DTC P0134 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH

VOLTAGE)

On Board Diagnosis Logic

On Board Diagnosis Logic .
oK NG To judge the malfunction, the diagnosis checks that the front
AU heated oxygen sensor output is not inordinately high. Gl
2V . oo
. MA
\/\/\ EM
ov
SEF301U LG
DTC No. Malfunction is detected when ... Check Items (Possible Cause) EC
PO134 e An excessively high voltage from the sensor is sent to e Harness or connectors
0412 ECM. {The sensor circuit is open or shorted.)
e Front heated oxygen sensor EE
AT
AX
5] DTC Confirmation Procedure
% MONITOR  w NoFalL [] NOTE: woEcos @ |
CMPSsRPM(REF) 750rpm if “DTC Confirmation Procedure” has been previously conducted,
COOLAN TEMP/S 85°C always turn ignition switch “OFF” and wait at least 5 seconds
' befare conducting the next test. B
(€ With CONSULT
1) Start engine and warm it up to normal operating temperature. §T
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Tum ignition switch “ON".
[ RECORD SJEF%WD 4) Select “DATA MONITOR” mode with CONSULT, RS
5) Restart engine and let it idle for 20 seconds.
6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- BT
189.
@ With GST
1) Start engine and warm it up to normal operating temperature. WA
2) Turn ignition switch “OFF" and wait at least 5 seconds.
3) Restart engine and let it idie for 20 seconds. SG
4) Turn ignition switch “OFF” and wait at least 5 seconds.
B) Restart engine and let it idle for 20 seconds.
6) Select “MODE 3” with GST. =18
7) Ii DTC is detected, go to “Diagnostic Procedure”, EC-189.
No Tools DK
1) Start engine and warm it up to normal operating temperature.
2) Tum ignition switch “OFF” and wait at least 5 seconds.
3) Restart engine and let it idle for 20 seconds.
4) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON".
5) Perform “Diagnostic Test Mode li (Seif-diagnostic results)” with
ECM.
6) It 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
189.
» When using GST, “DTC Coniirmation Procedure” should
359
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DTC P0134 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH

DTC Confirmation Procedure {Cont'd)

VOLTAGE)

be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode lI) because GST cannot dis-
play MODE 7 (1st trip DTC) concering this diagnosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
il} is recommended.

EC-186



DTC P0134 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH

VOLTAGE)
Wiring Diagram
: Wiring Diagram
NOECDAZ4
EXCEPT FOR CALIFORNIA
: NDECH424501 @ﬂ
EC-FRO2-01
A
N : Detectable line for DTC MA
IGNITION SWITCH = : Non-datectable line for DTG
ON or START
I Refer to "EL-POWER". EM
&
26 |
i LG
LY
|—'—|@
EC
LY
ER
FRONT
HEATED FE
OXYGEN
SENSOR
€ AT
A ]
B LG
T M
-4 -1
1 1
1 B 1
L’-. ‘.— SU
B LG
'-I—I (E54) ’—I—I
....... 1T fleuena
B LG
r-g-" 8T
! i
I ~N- ]
“1° ' RS
BR
G
B LG
I—I_| I—r-I
KE] (=L B/R BT
OzHF ozsF | ECM
F101 I I
BR B B
k (A
o |
-4 =
Fa12 E3 8C
EL
Refer to last page (Foldout page)
D, G
Fi2), (Fao1 B4
&
GY
— —l
101]102]103|104| |t0s|tos{107|108 Bﬂﬂ n 222 24 )
7 e7lo8]29
tosfi10]r17ft12] [+13]aft15}16) L rome 10| O HOEEaRE NEEE D EDEE H.S.
117]118]119]120] [121]122123}124 m aafas] [20]a1] {42
AECH04A
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DTC P0134 FRONT HEATED OXYGEN SE.NSOFI (FRONT HO2S) (HIGH

VOLTAGE)
Wiring Diagram (Cont'd)
FOR CALIFORNIA
NDECO424502
EC-FRO2-02
IGNITION SWITCH
ON or START W : Detactable line for DTC
| Refer to “EL-POWER". ms ; Non-detectable line for DTC
7.5A
LY
[
F105
&
F12
T
=1
FRONT
HEATED
OXYGEN
SENSOR

1

B8R
B LG IE';FTI F20]
R [ M
O2HF O28F |ECM

BR B

+@-
L
|

—n
o
=
0E)
=
o
)

Refer to last page (Foldout page).

GRA G

Te[s] G @
Y

—
o

1af1iaf11o]iz0] [121]122]123)124] "TishiefiTie

. I
101]102[103f104} [105]108}107]106] 112]3
108[ 110111112} [113f114f115]s slelrls]s]

AEC6E05A
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DTC P0134 FRONT -HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH
VOLTAGE) '

Diagnostic Procedure

Diagnostic Procedure

1 INSPECTION START

1. Turn ignition switch "OFF". )
2. Disconnect front heated oxygen sensor hamess connector.

Front heated oxygen
sonsor harness
connector

AEC797A

> |GOTO 2.

2 RETIGHTEN FRONT HEATED OXYGEN
SENSOR

1. Loosen and retighten front heated oxygen sensor.
Tightenlng torque:
40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37 ft-Ib)

p (GOTOS.

3 CHECK INPUT SIGNAL CIRCUIT

[y

. Disconnect ECM harness connactor.
2. Check hamess continuity between ECM terminal 50 and
sensor terminal 2.

" = '*&
I' ecm  |o|connecToR]|
DHSCOMNNECT

50 DISCONNECT

%te@

L.

[&]

SEFD42W
Continulty should exist.
3. Check hamess continuity between ECM terminal 50 (or
sensor terminal 2 and ground. '
Continuity should not exlst.
4, Also check harness for shori to power,

OK or NG
oK . p |GOTOS.
NG P |GOTO4.

EC-189

NDECO425
(6l
4 DETECT MALFUNCTIONING PART
Check the following.
e Harness connactors E54, F3 (Except for California) MA&
¢ Harness connectors F12, F201 (For California)
» Hamess for open or short between ECM and front heated
oxygen sensor EM
> Repair open circuit or short to ground il,@
or short t¢ power in hamess or con- _
nectors.
5 CHECK CONNECTOR FOR WATER
1. Disconnect front heated oxygen sensor harness connector.
2. Check connectors for water. FE
Water should not exist.
' OK or NG AT
0K p [GOTOS.
NG > Repair or replace hamess or connec-
tors. M
6 CHECK FRONT HEATED OXYGEN SENSOR | &
Refer to “Component Inspection”, EC-190.
OK or NG BE
OK > GO TO7.
NG > Replace front heated oxygen sensor.
8T
7 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT RS
INCIDENT", EC-108.
BT
» INSPECTION END
A
8C
EL
)4
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DTC P0134 FRONT HEATED OXYGEN SENSOR (FRONT HO2S) (HIGH

Component Inspection

VOLTAGE)

¥ MONITOR ¥ NO FAIL D

CMPSsRPM(REF)  2137mpm
MAS AIR/FL SE 1.96V
COOLAN TEMP/S 84°C
FR O2 SENSOR 0.37Vv

FR O2 MNTR LEAN
INJ PULSE . 2.6msec
RECCRD

SEF084P

cyc!ef1|2|3|4|5|
FR 02 MNTR R-L-R-L-B-L-R-L-R-L-R

R means FR 02 MNTR indicates RIGH.
L means FR O2 MNTR indicales LEAN.

Component Inspection

FRONT HEATED OXYGEN SENSOR

(@ With CONSULT

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

2) Select “MANU TRIG” and “HI SPEED” in “DATA MONITOR”
mode with CONSULT, and select “FR 02 SENSOR” and “FR
02 MNTR”.

3) Hold engine speed at 2,000 rpm under no load during the fol-
lowing steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FR 02 MNTR” in “DATA MONITOR” mode changes from
“RICH” to “LEAN" to “RICH" 5 times in 10 seconds.
5 times (cycles) are counted as shown left:

e “FR O2 SENSOR” voltage goes above 0.6V at least once.

e “FR 02 SENSOR” voltage goes below 0.3V at least once.

¢ “FR 02 SENSOR?” voltage never exceeds 1.0V,

CAUTION: '

Discard any heated oxygen sensor which has been dropped

from a height of more than 0.5 m (19.7 in) onto a hard surface

such as a concrete floor; use a new one.

NDEC0426

NDECo426501

SEFS83W
8 8 &

CMPS FR oo .
17:51 Eggg} S?Eil TY ’!“ax'm“f‘:" - - - * Maximum voitage

{rpm) I :- | ;r ! :: \ :; \ r" \ shouid be over 0.6V
09'13 2050 0.19 T - HE L HE T i i at least one time.
giom sk [Br.l ool

, ) i ) 1 o + Minimum voltage

09"'07 2037 0.18 7] 1 1 i ' ' 1 ] i t
0905 5047 018 o - Vo ! : ! ; Co . should be balow 0.3V
09'03 2080 0.23 o A T S T T at least one time.
0901 2012 043 £ S N R A VY R A A

GRAPH N Minimum

e SEFD43W

HE
[ Ecm 50|0|cotxu«usc:’rc)ﬁll . _/f;S\._H

2 RIS
15\ 25
] M

0

l'
@ o

SEFQ44W

#® Without CONSULT

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

2) Set voltmeter probes between ECM terminal 50 (Front heated
oxygen sensor signal) and engine ground.

3) Check the following with engine speed held at 2,000 rpm con-
stant under no load.

o MIL goes on more than 5 times within 10 seconds in Diaghos-
tic Test Mode 1l (FRONT HEATED OXYGEN SENSOR MONI-
TOR).

e The maximum voltage is over 0.6V at least one time.

e The minimum voltage is below 0.3V at least one time.

e The voltage never exceeds 1.0V.

CAUTION:

Discard any heated oxygen sensor which has been dropped

from a height of more than 0.5 m (19.7 in) onto a hard surface

such as a concrete floor; use a new one.
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DTC P0135 FRONT HEATED OXYGEN SENSOR HEATER

Description
Description
NDECG427
SYSTEM DESCRIPTION
NOEGO427501 @H
Sensor Input Signal to ECM EC‘:fofr:mc' Actuator
A
Front heated
- . oxygen sen- | Front heated oxygen sensor ,
Camshaft position sensor Engine speed sor heater heater Bl
control

The ECM performs ON/OFF control of the front heated oxygen sensor heater corresponding to the engine LG
speed.

OPERATION .
NDECIZTS02 EC
Front heated oxygen sensor heater .

Engine speed rpm

Above 3,200 OFF EE

Beiow 3,200 ON
CONSULT Reference Value in Data Monitor AT

Mode
L NDEC0428
Specification data are reference values. _ BX
MONITOR ITEM CONDITION SPECIFICATION
e Engine speed: Below 3,200 rpm ON SU
FR O2 HEATER

o Engine speed: Above 3,200 rpm : OFF

BR

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

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO. RS
[Engine is running] .
Front heated oxygen e Engine speed is below 3,200 rpm Approximately 0.4V BT
119 B
sensor heater [Engine is running] BATTERY VOLTAGE
e Engine speed is above 3,200 rpm (11 - 14V)
- . . A
On Board Diagnosis Logic
NOECO4350
DTC No. Malfunction is detected when ... Check lterns (Possible Cause) 5C
P0O135 e The current amperagse in the front heated oxygen sensor | e Harness or connectors
0901 heater circuit is out of the normal range. (The front heated oxygen sensor heater circuit is
{An improper voltage drop signal Is sent tc ECM through open or shorted.) : EL
the front heated oxygen sensor heater.} e Front heated oxygen sensor heater
2] DTC Confirmation Procedure voecos; P
yr MONITOR Y¢r NO FAIL D NOTE:
CMPSsRPM(REF) 750 rpm If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF" and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is between 10.5V and 16V at idle.

With CONSULT

RECORD | 1) Turn ignition switch “ON" and select “DATA MONITOR” mode
SEF357VK| with CONSULT.
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DTC P0135 FRONT HEATED OXYGEN SENSOR HEATER

DTC Confirmation Procedure (Cont'd)

2) Start engine and run it for at least 6 seconds at idle speed.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
195.

@ With GST

1) Start engine and run it for at least 6 seconds at idle speed.

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

3) Start engine and run it for at least 6 seconds at idle speed.

4) Select “MODE 3" with GST.

5} If DTC is detected, go to “Diagnostic Procedure”, EC-195.

No Tools

1) Start engine and run it for at least 6 seconds at idle speed.

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

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

4) if 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
195.

¢ When using GST, “DTC Confirmation Procedure” should
be performed twice as much as when using CONSULT or
ECM (Dlagnostic Test Mode Il) because GST cannot dis-
play MODE 7 (1st trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
Il) is recommended.
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'DTC P0135 FRONT HEATED OXYGEN SENSOR HEATER
Wiring Diagram
Wiring Diagram I
EXCEPT FOR CALIFORNIA NDECO32507
EC-FRO2/H-01

wemw : Detectable line for DTC
— : Non-gdetectable line for DTC

IGNITION SWITCH
ON or START

Refer to “EL-POWER".
7.5A

B LG
I I
1 1 1
) -
B/R
F1D)
o €
[Frrspl If56]) BR
O2HF O25F | ECM
Fal I I
BR B B
' J.
4 =
F212 FE)
Refer to last page (Foldout page}.
MD , En]
GRRGD,
]
7
=
101}102]10af104] [105}108f107}108) _ [11213} f4]
ETel7[e]s] T
tosftoft11ft12f J11sfi1411sfel b rremar [10) G/
117[18]118[120) [121fi22f12afiza] “TrsfigTioTia] [ 12] GY laadl

AECE0D6A

(6l
MA
EM
LG
FE
AT
AX
SU
BlR

8T

A
$G

EL
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DTC P0135 FRONT HEATED OXYGEN SENSOR HEATER
Wiring Diagram (Cont'd)

FOR CALIFORNIA '
NDEC0432502
EC-FRO2/H-02
IGNITION SWITCH
ON or START s : Detectable line for DTC
Refer to “EL-POWER". maues - Non-detectable line for DTC
7.5A
[%¢]
LY
|—l—I W41
s
D
5@
Ly
=]
FRONT
HEATED
OXYGEN
SENSOR

1
1 e 1
8/R
2 &2
B LG T
CE [ ]
O2HF O2gF |ECM e BB
P
o— |
= L
F212 F213

Refer to last page (Foldout page).

€. @D

101fto2f10fro4] [ros[ro6]107]108] T
10afr1ofrstfaz] fraafi1a]11s] 116 G,
117[118[110fr20f fiz1]122] 23] 124 GY =

AECE07A
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DTC P0135 FRONT HEATED OXYGEN SENSOR HEATER

Diagnostic Procedure

Diagnostic Procedure

1 CHECK POWER SUPPLY

1. Turn ignition switch “OFF".
2. Disconnect front heated oxygen sensor harness connector.

Front heated oxygen
sensor harness
connector

filler cap

AEC797A
3. Tum ignition switch “ON".
4, Check voltage between terminal 3 and ground with CON-
SULT or tester.

DISGONNECT
_ (&
SIEE TS.

5 Lesl

NDEC0433
3 CHECK GRQUND CIRCUIT
1. Tum ignition switch “OFF",
2. Disconnect ECM harness connector.
3. Check harness continuity between terminal 1 and ECM ter-
minal 119.
'@ = h
I[_ecm _lofcomnector]l iz | £
DHSCONNECT 1 19 DISCONNECT
SEF045W

Continuity sheuld exist.
4. Also check harness for short to ground and short to power.

OK or NG
QK » GO TO G,
NG B [(GOTOA4.

4 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E54, F3 (Except for Calitornia)

s Harness connectors F12, F201 (For California)

» Harness tor open or short between ECM and front heated
oxygen sensor

SEF696U
Voltage: Battery voitage
OK or NG
OK p [GOTOA
NG p |GOTO2

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

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M1, E101 (Except for California)

e Harness connectors M41, F104 (For California}

¢ Hamess connectors F12, F102 {For California)

» 10A fuse

» Harness for open or short between front heated oxygen sen-
sor and fuse

5 CHECK FRONT HEATED OXYGEN SENSOR

HEATER
Refer to “Component Inspection”, EC-196.
OK or NG
OK p |GOTOS.
NG > Repiace front heated oxygen sensor.

> Repair hamess or connectors.

6 CHECK INTERMITTENT INCIDENT

EC-195

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-108.

> INSPECTICN END

MIA

EM

LG

Fe

AT

SU

BR

ST

RS

BT

A

SC

EL
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DTC P0135 FRONT HEATED OXYGEN SENSOR HEATER

Component Inspection

29
15

DISCONNECT

(%]

AEC158A

Component Inspection

FRONT HEATED OXYGEN SENSOR HEATER

Check resistance between terminals 3 and 1.
Resistance: 2.3 - 4.3Q at 25°C (77°F)

Check continuity between terminals 2 and 1, 3 and 2.
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one,

NDEC0434

NDEC0434507

EC-196



DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE
MONITORING)

Component Description

Component Description I

The rear heated oxygen sensor, after three way catalyst, monitors

the oxygen level in the exhaust gas on each bank. Gl
Even if switching characteristics of the front heated oxygen sensor

are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor. A
This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner M

Zirconia tube conditions. . -
Under normal conditions the rear heated oxygen sensor is not used
" seFagyr|  TOT €ngine control operation. o

CONSULT Reference Value in Data Monitor
Mode

NDECO1G6

Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION EE

RR 02 SENSOR - . ReWing engine from idle up to 0-0.3Y «— Approx. 0.6-1.0vV
+ Engine; After warming up 2 000 .
RR 02 MNTR 000 rpm LEAN «— RICH AT
ECM Terminals and Reference Value oo A0
iq7
Specification data are reference values and are measured between each terminal and 32 (ECM ground)
TERMI-
NAL cngLHcl)ER TEM CONDITION DATA (DC Voltage) SU
NO.
- [Engine is running] . BB
56 ‘gn** Rear heated oxygen ¢ Warm-up condition 0 - Approximately 1.0V -
5ensor Rk . .
« Revving engine from idle up to 2,000 rpm
*. Except for California ST
**: For California
RS
On Board Diagnosis Logic voecons BT

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 [JA
longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the minimum voltage of
sensor is sufficiently low during the various driving condition such §G

as fuel-cut.
ov EL
‘ SEF304U
DX
DTC No. Malfunction is detected when ... Check ltemns (Possible Causae)
P0137 e The minimum voltage from the sensor is nof reached o | ¢ Harness or conneciors
0511 the specified voltage. (The sensor circuit is open or shorted.)
o Rear heated oxygen sensor
e Fuel pressure
e Injectors
371
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DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE

DTC Confirmation Procedure

MONITORING)

6] M RR 02 SENSOR Po137l [
COND1: GUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE
zzzzzzzzzz MONITOR zz===z====
CMPS-RPM(POS) H2rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0msec
SEFBO0W
(8]
(8] B RR 02 SENSCR Po137 [_]
COND1:
COND2Z: INCOMPLETE
COND3: INCOMPLETE
========== MONITOR =z2z===z==-
CMPS-RPM(POS) 1687rpm
1 THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6msec
SEF591W
18]
(8] M RR 02 SENSOR Po137H []
COND1: COMPLETED
CONDZ: INCOMPLETE
COND3: INCOMPLETE
=====z==== MONITOR z=====—====:-
CMPS-RPM(POS) 1687rpm
THRTL POS SEN 0.04V
B/FUEL SCHDL 3.6mseac
SEF590W
]

B RA 02 SENSOR Po137 D
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

====—=zz-zx MONITOR ==========
CMPS-RPM{POS) 1050rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL. 1.0msec

SEF593W

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

Never stop engine during this test. If the engine is stopped,

reperform this test from step 2 in “Procedure for COND1”.

NOTE:

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

e “COMPLETED” will appear on CONSULT screen when all
tests “COND1"”, “COND2” and “COND3” are completed.

{® With CONSULT

Procedure for COND1
1) Start engine and warm it up to normal operating temperature.

NODECO4SE

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

3) Turn ignition switch “ON” and select “RR 02 SENSOR P0137"
of “REAR 02 SENSOR” in “DTC WORK SUPPORT"” mode
with CONSULT.

4) Touch “START".

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rom 2 or 3 times quickly under no ioad.
If “COMPLETED” appears on CONSULT screen, go to step 2
in “Procedure for COND 3”.

If “COMPLETED” does not appear on CONSULT screen, go to
the following step.

7) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2

‘consecutive minutes.
8) When the following conditions are met, “TESTING” will be dis-

played at “COND1” on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to “COM-
PLETED"” (It will take approximately 60 seconds.)

CMPS-RPM (POS) 1,300 - 3,100 rpm

84 - 120 km/h (40 - 75 MPH)

Vehicle speed

B/FUEL SCHDL 0.5 - 6.9 msec

Selector lever Suitable position

NOTE:

o If “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND 17,

e If “COMPLETED” already appears at “COND2” on CON-
SULT screen before “Procedure for COND2” is conducted,
it Is unnecessary to conduct “Procedure for COND2".

Procedure for COND2

1) While driving, release accelerator pedal completely with “OD"
OFF from the above condition (step 8) until “INCOMPLETE” at
“CONDZ2" on CONSULT screen has turned to “COMPLETED".
(It will take approximately 4 seconds.)
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DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE

MONITORING)
DTC Confirmation Procedure (Cont'd)
Kl Procedure for COND3
MRR 02 SENSOR P137Hl [] 1) Stop vehicle and let it idle until INCOMPLETE” of “COND3” on
88:3;5 ggh’“;l':g_gg CONSULT screen has turned to “COMPLETED”. (It will take a Gl
COND3: GOMPLETED maximum of approximately 6 minutes.)
==z=s=zz== MONITOR =z=======: 2) Make sure that “OK” is displayed after touching “SELF-DIAG
%ﬂgTSLlTDPOMS(Fé%i) gssoirsm RESULTS”. K “NG” is displayed, refer to “Diagnostic A
B/FUEL SCHDL 0.9msec Procedure”, EC-202. :
E
SEF584W LG
[ W RR 02 SENSOR P0137H []
COMPLETED
FE
Ar
| SELF-DIAG RESULTS |
SEF214VB; M
o Overall Function Check o
. i “ Use this procedure to check the overall function of the rear heated sU
oxygen sensor circuit. During this check, a 1st trip DTC might not
f__EcMm tolmNNEcronjl //&\ be confirmed.
= ¢TO™H | & Without CONSULT - BR
gene 1) Start engine and drive vehicle at a speed of more than 70 kmvh
E / 2:5 (43 MPH) for 2 consecutive minutes. ST
o ve 2) Stop vehicle with engine running. .
o o I ! 3) Set volimeter probes between ECM terminal 56 (Rear heated
= oxygen sensor signal) and engine ground. BS
SEF046W|  4) Check the voltage when racing up to 4,000 rpm under no load
at least 10 times,
(depress and release accelerator pedal as soon as possible) BT
The voliage should be below 0.54V at least once during
this procedure.
if the voltage can be confirmed in step 4, step 5 is not HA
necessary.

5) Keep vehicle at idling for 10 minutes, then check the voltage. SE
Or check the voltage when coasting from 80 km/h (50 MPH)
in “D” position with “OD" OFF.
The voltage should be below 0.54V at least once during EL
this procedure.

6) If NG, go to “Diagnostic Procedure”, EC-202.
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DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE
MONITORING)

Wiring Diagram

Wiring Diagram

NDECOTIO

EXCEPT FOR CALIFORNIA

NDECGHG367
IGNITION SWITCH
ON or START EC'RRO2‘O1
I Refer to “EL-POWER”.

~4
i
I

ml:
H

. : Cetectable line for DTC
— : Non-detectable line for DTG

Sl

REAR HEATED
OXYGEN
SENSOR

Refer to last page {Foldout page).

2 &D

10 H = 0 [5]&]7](me2) /1]
11 [1z[ia[1afis s [i7[ie[isfeola 22 [ealea] Wy 8| o [iol1t]ieltalialis]is] w \3]

o
-
©
©
=
.
no
o
S

101)102]103[104] [105§106(107]108;
109[110|111[112] [113[114[115{116
117]118]118[120) |121|122[123]124

AECS08A
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DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE

MONITORING)
Wiring Diagram (Cont'dl)

FOR CALIFORNIA —
EC-RRO2-02 @

IGNITION SWITCH
ON or START ) M'A
I Refer to “EL.-POWER”.
75A = : Detectabls line for DTC
mamem © Non-detectable fine for DTG EM
| ]
i @D |
LG
UY
| 4 I
[7] REAR HEATED
OXYGEN
SENSOR
/Ry || =]
Y W B
AT
3a RN -t
N !
Sl S L AX
¥ W B
E54
T U |
e L1 sU
Y BR BR
e ) —
- o BR
e T T ‘_.—I
¥ BR ® ] ST
[F=2] (EAl BA
C2HR 028R ECM RS
F101 |—|—|
B/R
I r"| BT
BIR B B
1
o | .
+ =
7213 (@)
§G
Refer to last page (Foldout page). EIL
), Eud
Fiz2), (Fan
o)
112N\ (E40) [
=z
=1
161]102|103]104] [105{108{107]108 11298 ool2if22] 23] [p4
1ca11oh1af11z] [113]114] 118} 18 Emﬂ O EEEHEEEE 3
u7|11sfi1ef120] [121)122)128)124] "TyselirTig] agfae] [aola] [42
AECB08A
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DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE
MONITORING) :

Diagnostic Procedure

Diagnostic Procedure

NOECO11

1 |RETIGHTEN GROUND SCREWS

2 CLEAR THE SELF-LEARNING DATA

1. Turn ignition switch “OFF".

2. Loosen and retighten engine ground screws.

AECTI2A

» |[soTo2

(A) with CONSULT

1. Start engine and wamm it up to normal cperating tempera-
ture.

2. Belect “SELF-LEARNING CONT in “"ACTIVE TEST" mode
with CONSULT.

3. Clear the self-learning control coefficient by touching
“CLEAR",

WACTVETESTE [ ]
SELF-LEARN 100%
CONTROL
= ===MONITOR ===
CMPS-RPM (REF)  812rpm
COOLAN TEMP/S ~ 93°C

FR 02 SENSOR 0.81V
AF ALPHA 102%

| CLEAR |

4. Run engine for at least 10 minutes at idle spead.
Is the 1st trip DTC PD172 detected?
Is it difficult to start engine?

AECS547

& Without CONSULT

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

2. Turn ignition switch “OFF".

3. Disconnect mass air flow sensor harness connector, and
restart and run engine for at least 5 seconds at idle speed.

4, Stop engine and reconnect mass air flow sensor hamess
connector.

5. Make sure 1st trip DTC No. 0102 is displayed in Diagnostic
Test Made 11

6. Erase the diagnostic test mode 1l (Seff-diagnostic results)
memory. Refer to “HOW TO ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATION", EC-51

7. Make sure DTC No. 0505 is displayed in Diagnostic Test
Mode II.

8. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC 0114 detected?
Is it difflcult o start engine?

Yes or No
Yes > Perform trouble diagnosis for DTC
P0O172, refer to EC-244.
No p [(GOTOS.

EC-202



DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE

MONITORING)

Diagnoslic Procedure (Cont'd)

3 |CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect rear heated oxygen sensor hamess conngctor
and ECM harness connector.

Under the vehicle view

~
Rear heated oxygeT_)\’ F
sensor harness connector “
=)
e & |
A g y
= x
kY

%—ﬁ P
Wﬁgﬂm}mg member
AECT798A

3. Check harness continuity between ECM terminal 56 and
sensor terminal 2.

’@ 0
ECM |0 CONNECTOR]| dﬁ%\, s,
56

e (L)

al -

DISCONNECT

¥

SEFQ47W

Continuity should exist.
4. Check hamness continuity between ECM terminal 56 (or
sensor terminal 2) and ground.
Continuity should not exist.
5. Also check harness for short to power.

OK or NG
OK > GO TOS5.
NG > GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

¢ Hamess connectors Bt, M&2 {Except for California)

o Harness connectors M42, F104 (Except for California}

¢ Hamess connectors E54, F3 (For California)

e Hamess for open or short between ECM and rear heated
oxygen Sensor

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

5 CHECK GROUND CIRCUIT
1. Check harness continuity between terrninal 3 and engine @H
ground.
[~ DIGCONNELT
AN MA
DAE
Ml
plt fn
= SEF048W
Continuity should exist.
2. Also check hamess for short to ground and short to power.
OK or NG
OK > GOTO 7. FiE
NG » GO TO 6.
AT
6 DETECT MALFUCTIONING PART
Check the following. M
« Harness connectors B1, M62 (Except for California)
e Harness connectors M42, F104 (Except for California)
o Hamess connectors E54, F3 (For California) S
« Hamess connectors F12, F201 U
e Hamess for open or short between rear heated oxygen sen-
sor and engine ground
BR
» Repair open circuit or short to ground
or short to power in hamess or con- ST
nectors.
7  |CHECK REAR HEATED OXYGEN SENSOR | RO
Refer to "Compenent Inspection”, EC-204.
OK or NG BT
OK [ 3 GO TO 8.
NG » Replace rear heated oxygen sensor. [ﬁﬂ&
8 CHECK SHIELD CIRCUIT SE
1. Disconnect hamess connectors B1, M62 (Except for Califor-
nia) or E54, F3 (For California).
2. Check harness continuity between harness connector M62 EL
or F3 and engine ground.
Continuity should exlst.
3. Also check harness for short to ground and short to power. ”@X
OK or NG
OK » GO TO 10.
NG » GO TO 9.
377
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DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE
MONITORING)
Diagnostic Procedure (Cont'd)
9 |DETECT MALFUNCTIONING PART 10 ]CHECK INTERMITTENT INCIDENT

Check ihe following.

e Hamess connectors B1, M&2 (Except for California) INCIDENT", EC-109.

& Harness connectors M42, F104 (Except for California)

¢ Harness conneciors ES4, F3 (For California)

e Harmness connectors F12, F201 - p  |INSPECTION END

» Hamess for open or short between hamness connector M62
or F3 and engine ground

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

> Repair open circuit or short o ground
or short to power in hamess or con-
nectors. '
.
Component Inspection o
. & ' . REAR HEATED OXYGEN SENSOR ——
@ With CONSULT

L Ecm |o| CONNECTOR]| c _f(g\_H 1} Start engine and drive vehicle at a speed of more than 70 km/h

58

(43 MPH) for 2 consecutive minutes.
o 2} Stop vehicle with engine running.
I.-:E 3) Select “FUEL INJECTION” in “ACTIVE TEST' mode, and

" ° select “RR 02 SENSOR” as the monitor item with CONSULT.

P o 4) Check “RR 02 SENSOR?” at idie speed when adjusting “FUEL
= — INJECTION” to +25%.

“RR 02 SENSOR” should be above 0.56V at least once

when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.54V at least once
when the “FUEL INJECTION” is —25%.

# Without CONSULT

1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminal 56 (Rear heated
oxygen sensor signal) engine ground.

4) Check the voltage when racing up to 4,000 rpm under no lead
at least 10 times.

{depress and release accelerator pedal as soon as possible)
The voltage should be above 0.56V at least once during
this procedure.

if the voltage is above 0.56V at step 4, step 5 is not nec-
essary.

5) Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH)
in “D” position with “CD” OFF.

The voitage should be below 0.54V at least once during
this procedure.

EC-204



DTC P0137 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MIN. VOLTAGE
MONITORING)

Component Inspection (Cont'd)

{Referance data)

Zm
o
® @l
/ ‘_ The voltage should be above
< | ) 0.56V at least one time. MA
R

0.54V at least one time.

}The voltage should be below EM

A SEFSBORA| [ &

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.

FE

AT
AX

SU

ST
RS

BT

S

EL
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DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE

Component Dascription

MONITORING)

E w\\\\; \;\\'%m/’/l_

e
1 'El_\‘.‘_-‘\\\ i

Zirconia tube

SEF327R

Specification data are reference values.

Component Description oeosc
The rear heated oxygen sensor, after three way catalyst, monitors
the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage frem 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

NDECD438

MONITOR ITEM

CONDITION SPECIFICATION

RR O2 SENSOR

e Engine: After warming up
RR 02 MNTR

Revving engine from idle up to 0 - 0.3V «— Approx. 0.6 - 1.0V

2,000 rpm LEAN «—— RICH

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and 32 (ECM grounciV)D.E o

L
NAL ITEM CONDITICN DATA (DG Voltage)
NO COLCR .
w Rear heated oxygen {Engine is running]
56 BR** sensor ¢ Warm-up condition 0 - Approximately 1.0V
e Revving engine from idle up to 2,000 rpm
*: Except for California
**: For California
On Board Diagnosis Logic
. . NDECO440
The rear heated oxygen sensor has a much longer switching time
NG between rich and lean than the front heated oxygen sensor. The
oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the malfunctions of rear heated
————————————————————————— oxygen sensor, ECM monitors whether the maximum voltage of the
sensor is sufficiently high during the various driving condition such
as fusl-cut.
ov
SEFa03U
DTC No. Malfunction is detected when ... _ - Check Items {Possible Cause)
P0138 e The maximum voltage from the sensor is not reached to | ¢ Harness or conneciors
0510 the specified voltage. (The sensor circuit is open or sherted.)

e Rear heated oxygen sensor
e Fuel pressure

» injectors

e Intake air leaks

380
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DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE

MONITORING)

DTC Confirmation Procedure

IE W RR 02 SENSOR Po13sll D
GONDA: OUT OF COND
COND2: INCOMPLETE
GCOND3: INCOMPLETE
=========z MONITOR ==z==z=z===z
CMPS-RPM(POS) 912rpm
THRTL POS SEN .51V
B/FUEL SCHDL 1.0msec
SEF595W
(8] B RR 02 SENSOR Po138H [ ]
CONDA1;
COND2: INCOMPLETE
COND3: INCOMPLETE
========== MONITOR ====z==zz==
CMPS-RPM(PQS) 1687rpm
THRTL POS SEN C0.94v
B/FUEL SCHDL 3.6msec
) SEFSQéW
18]
B, M RR 02 SENsOR Po13sll ]
COND1: COMPLETED
COND2: INCOMPLETE
| COND3: INCOMPIETE
========== MONITOR =z=z=====:
CMPS-RPM(POS) 1687rpm
THRTL POS SEN 0.84V
B/FUEL SCHDL 3.6msec
SEF597W
(11

B RR 02 SENSOR Po13sll [ ]
COND1: COMPLETED
GOND2: COMPLETED
COND3: INCOMPLETE

========zz MONITOR ==z=======
CMPS-BRPM(POS) 1050rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0msec
SEF598W)|

DTC Confirmation Procedure

NDECO42T

- CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3” are compieted.

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

TESTING CONDITION:

Never stop engine during this test. if the engine is stopped,

reperform this test from step 2 in “Procedure for COND 1”.

() With CONSULT

Procedure for COND1 ,
1) Start engine and warm it up to normal operating temperature.

MA

ERV

LG

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

3) Turn ignition switch “ON” and select “RR 02 SENSOR P0138"
of “RR 02 SENSOR” in “DTC WORK SUPPORT” mode with
CONSULT. : AT

4) Touch “START".

5). Start engine and let it idie for at least 30 seconds. A

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under no load.

If “COMPLETED” appears on CONSULT screen, go to step 2

in “Procedure for COND 3", SU
If “COMPLETED” does not appear on CONSULT screen, go to

the following step.

7) Drive vehicle at a speed of more than 70 km/h (43 MPH) for2 BR
consecutive minutes.

8) When the following conditions are met, “TESTING” will be dis-
played at “COND1” on the CONSULT screen. Maintain the ST
conditions continucusly until “TESTING” changes to “COM-
PLETED”. (it will take approximately 60 seconds.) RS

CMPS-RPM (POS) 1,300 - 3,100 rpm

Vehicle speed 64 - 120 km/h (40 - 75 MPH) BT
B/FUEL SCHDL 0.5 - 6.9 msec

Selector lever Suftable position HA

NOTE:

o If “TESTING” is not displayed after 5 minutes, retry from 8¢
step 2 in “Procedure for COND1”.

e If “COMPLETED” already appears at “COND2” on CON-
SULT screen before “Procedure for COND2” is conducted, [EL
it is unnecessary to conduct “Procedure for COND2".

Procedure for COND2 [m)4

1) While driving, release accelerator pedal completely with “OD”
OFF from the above condition (step 8) until INCOMPLETE” at
“COND2” on CONSULT screen is turned to “COMPLETED”. (it
will take approximately 4 seconds.)

NOTE:

If “COMPLETED” already appears at “COND3” on CONSULT

screen before “Procedure for COND3” is conducted, It is

unnecessary to conduct step 1 in “Procedure for COND3",
381
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DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE
MONITORING)

DTC Confirmation Procedure (Cont'd)

1]

B RR 02 SENSOR Po13ell []

COMPLETED

| SELF-DIAG RESULTS |
: SEF215vB|

I Ecm 'H'GONNEGTOR—” c _@\_H

56
|!
b &

. SEF046W|

Procedure for COND3

1)

2)

Stop vehicle and let it idle until “INCOMPLETE” of “COND3" on
CONSULT screen has turned to “COMPLETED”. (It will take
maximum of approximately 8 minutes.)

Make sure that “OK” is displayed after touching “SELF-DIAG

RESULTS".
If “NG” is displayed, refer to “Diagnostic Procedure”, EC-211.

Overall Function Check osoee
Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not

be confirmed.
® Without CONSULT

1)

2)
3)

4)

5)

6)

Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes. '

Stop vehicle with engine running.

Set voltmeter probes between ECM terminal 56 (Rear heated
oxygen sensor signal) and engine ground.

Check the voltage when racing up to 4,000 rpm under no load
at least 10 times.

(depress and release accelerator pedal as soon as possible)
The voltage shouid be above .56V at least once during
this procedure.

If the voltage can be confirmed in step 4, step § is not
necessary.

Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (5¢ MPH)
in “D” position with “OD” OFF.

The voltage should be above 0.56V at least once during
this procedure.

If NG, go to “Diagnostic Procedure”, EC-211.

EC-208



DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE

MONITORING)
Wiring Diagram
Wiring Diagram ecoss
EXCEPT FOR CALIFORNIA NDECouS01
S ONorSTART EC-RRO2-01

Refer to “EL-FOWER".

——————

e R ——

et

-

REAR HEATED
CXYGEN
SENSCR
i
B
N
]
1.
-
B
C3--1
B
--4_4
- -_.—I
B
B3

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

[[iz2] &l BiR
O2HR O2SR ECM || !
F101 (€
BR B B
I J..
£ L
F2i3
Refer ta last page (Foldout page).
GD R
P
el e ]s e =16 [7]5 ¢ [i0] (a2 112]3]4] © [s]6]7] @62 ANED
1t]12p314is]ie [17fe1aleo [21]z2 [ozfoa]| “wy sl aftol11]12[1a[14i5]18] w 3|4/ ey
| —1
101{102}103|104] |105[106]107] 108 EEI B Eﬂlﬂﬂ
7 27 29)
109110111 f112] [113[114]115]116 O ENE0H
117[118f115f120f [121]122f128f12a| TisTeTi i) [ 19] =833 J40]a1

EC-209

AEC608A

MA
=R
LC
FE

AT

S
BR
ST
RS
BT
HA
86
EL

DX
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DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE

MONITORING)
Wiring Diagram (Cont'd)
. FOR CALIFORNIA _—
EC-RRO2-02
IGNITION SWITCH
ON or START _
l Refer to “EL-POWER”.
7.5A s : Detectable line for DTC
— : Non-detectable line for DTC
T
Ly :
G €m
k4
4
REAR HEATED
OXYGEN
SENSCR

e -4
G-
Y BR B/R
S« ®
1 g 1
[ P !
L:.: ________ ‘.j
Y BR ®
[Fzz]l &l
OZHR 02SR ECM
B
F213
Refer to last page (Foldout page).
D Eed
F12) , (20D
[, ]
412\ ED)]
3L/ ay
— el N
101[102]103f104| |105}108[107[108 112131 14] 20[21]22) [23] [24]2s 45 6566]_ |67 )
100f110f111f112 J113}114]11s]116 ﬂm 10 O Eg@mgg@@m MBLE EE‘]EE.I i S
117]118]119]120] 121[122]123]124] “TisTigfizPrs] afas] Laafat] |42} 43 mER &]| &Y —
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DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE
MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NDECD444
€l
1 RETIGHTEN GROUND SCREWS 2 |CLEAR THE SELF-LEARNING DATA
1. Turn ignition switch “CFF". With CONSULT
2. Loosen and retighten engine ground screws. 1. Start engine and warm it up to normal operating tempera- [M]A
ture.
Engine ground 2. Select “SELF-LEARNING CONT” in "ACTIVE TEST” mode
with CONSULT. EM
3. Clear the self-learning control coefficient by touching
“CLEAR".
W ACTIVETESTE  [] LG
SELF-LEARN 100%
CONTROL
=== MONITOR ===
CMPS-RFM (REF) 812rpm
COQLAN TEMP!S 93°C
AECT92A FROZSENSOR 0.1V Flg
A/F ALPHA 102%
i}
» |coT02 [ CLEAR | AT
AECE47
4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171 detected?
Is it difficult to start engine? AX
) without CONSULT
1. Start engine and warm it up to normal operating tempera- SU
ture. i

2. Turn ignition switch “OFF".
3. Disconnect mass air flow sensor harness connector, and

restart and run engine for at least 5 seconds al idle speed. [FDE
4. Stop engine and reconnect mass air flow sensor hamess
connector.
5. Make sure 1st trip DTC No. 0102 is displayed in Diagnostic ST
Test Mode 11

6. Erase the diagnostic test mode |l {Seif-diagnostic results)
memory. Refer to "HOW TQO ERASE EMISSION-RELATED

DIAGNOSTIC INFORMATION', EC-51. RS
7. Make sure DTC No. 0505 is displayed in Diagnostic Test

Mode 11
8. Run engine for at least 10 minuies at idle speed. BT

Is the 1st trip DTC 0115 detected?
Is it difficult to start engine?

Yes or No FHA
Yes p  |Periorm trouble diagnosis for DTC
PO171, refer to EC-237.

SG

No p |GOTOS.
EL
DX

385
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DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)}

3 |CHECK INPUT SIGNAL CIRCUIT

5 |CHECK GROUND CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect rear heated oxygen sensor harness connector
and ECM harness connector.

Under the vehicle view

N
Rear heated oxyg]\ )’-\
sensor harness connector .
e o).
L =" {F
[=)

%—_

f=1
[ —
\: Center member

S Y=
AECTI8A

3. Check harness continuity between ECM terminal 56 and
sensor terminal 2.

H,S. I”_ecm__|ofconnecTor]|

DISCONNECT 56

G /]

Tl

SEFO47W

Continuity should exist.
4. Check harness continuity between ECM terminal 56 {or
sensor terminal 2) and ground.
Continuity should not exist.
5. Also check harmess for short to power.

1. Check harness continufty between terminal 3 and engine

ground.
AT2N
3[4/ | SRF

e L)

h SEFQ48W

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

OK or NG
OK » GO TO 7.
NG [ GO TO 6.

6 lDETECT MALFUCTIONING PART

Check the following.

» Harness connectors B1, M62 {Except for California)

o Hamess connectors M42, F104 (Except for California)

e Hamess connectors E54, F3 (For California)

& Harness connectors F12, F201

o Harnass for open or short between rear heated oxygen sen-
sor and engine ground

> Repair open circuit or short to ground
or short to power in harhess or con-
riectors.

OK or NG
OK » GO TO 5,
NG > GO TO 4.

7 CHECK REAR HEATED OXYGEN SENSOR

4 DETECT MALFUNCTIONING PART

Refer to “Component Inspection”, EC-213.

Chack the following.

+ Harness connectors B1, M62 (Except for California)

» Harness connectors M42, F104 {Except for California)

» Hamess connectors E54, F3 (For California)

» Harness for open or short between ECM and rear heated
OXygen sensor

CK or NG
oK > GO TO 8.
NG » Replace rear heated oxygen sensor.

8 CHECK SHIELD CIRCUIT

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

1. Disconnect harness connectors B1, M62 (Except for Califor-
nia) or E54, F3 (For California).
2. Check harness continuity betwesn harness connector M62
or F3 and engine ground.
Continuity should exist.
3. Also check hamess for short to ground and short to power.

OK or NG
OK » GO TO 10.
NG [ GOTO9.

EC-212



DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)

9 DETECT MALFUNCTIONING PART 10 jCHECK INTERMITTENT INCIDENT

Check the following. : Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT @l
* Hamess connectors B1, M62 (Except for Califarnia) INCIDENT", EC-109.
e Hamess connectors M42, F104 (Except for California)
¢ Harness connectars E54, F3 (For Califomia) ' )
» Harness connectors F12, F201 ' > INSPECTION END BHA
s Harness for open or short between hamess connector M62
or F3 and engine ground
: . EM

» Repair open circuit or short to ground
or short o power in harness or con- L&
nectors. .

FE

AT

Component Inspection S
H'S_ & @@\ REAR HEATED OXYGEN SENSOR T

‘ {® With CONSULT
ECM___|O|CONNECTOR c /((5\"\ Ny 1) Start engine and drive vehicle at a speed of more than 70 km/h g

s

56 3 (43 MPH) for 2 consecutive minutes.
2\“ 2) Stop vehicle with engine running.
5 15 3) Select “FUEL INJECTION” in “ACTIVE TEST" mode, and ST
¢ select "RR 02 SENSOR” as the monitor item with CONSULT.
© o 4) Check “RR O2 SENSOR” at idle speed when adjusting “FUEL RS
= N INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.56V at least once
when the “FUEL INJECTION” is +25%. BT

“RR 02 SENSOR” should be below 0.54V at least once
when the “FUEL INJECTION” is -25%.
& Without CONSULT FA
1) Start engine and drive vehicle at a speed of more than 70 km/h
{43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running. S
3) Set voltmeter probes between ECM terminal 56 (Rear heated
oxygen sensor signal} and engine ground. EL

4) Check the voltage when racing up to 4,000 rpm under no load
at least 10 times.

(depress and release accelerator pedal as soon as possible) |53
The voltage should be above 0.56V at least once during

this procedure.

If the voltage is above .56V at step 4, step 5 is not nec-
essary.

5) Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH)
in “D” position with “OD” OFF.

The voltage should be below 0.54V at least once during
this procedure.

EC-213 387



DTC P0138 REAR HEATED OXYGEN SENSOR (REAR HO2S) (MAX. VOLTAGE

Component Inspection (Cont'd)
> {Reference data)
SN
o=
b3
TS mEmSmERRRAses. "
! * | The voltage should be above
< | ; 0.56V at least one time,
[{+]
The voltage should be below
.......................... - e e e mmmmmemmmeseeam—— 0.54V at least one time.
o --
A SEF98ORA
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.
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DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE

MONITORING)

Component Dascription

Holder

R
1 '*_-“.‘_1\\\\\ A

Zirconia tube

SEF327R

Specification data are reference values.

Component Description _
The rear heated oxygen sensor, after three way catalyst, monitors
the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner

conditions.
Under normal conditions the rear heated oxygen sensor is not used

for engine control operation.

CONSULT Reference Value in Data Monitor
Mode

€]
A
EM

LG

NOECO447

MONITOR ITEM CONDITION SPECIFICATICN FE
RR 02 SEN-B1 ) _ Rewving engine from idle up to 0 - 0.3V <— Approx. 0.6 - 1.0V
« Engine: After warming up
RR 02 MNTR 2,000 rpm LEAN «— RICH AT
ECM Terminals and Reference Value wrooss B
Specification data are reference values and are measured between each terminal and 32 (ECM ground).
TERMI-
NAL | WIRE ITEM CONDITION DATA (DC Voltage) SU
COLOR
NO.
" [Engine is running] BR
56 \éVH" SR::SrOI:eated oxygen « Warm-up condition 0 - Approximately 1.0V
e Revving engine from idle up to 2,000 rpm
*. Except for California Sﬁ’
**: For California
RS
On Board Diagnosis Logic BT
. . NDECOM49
The rear heated oxygen sensor has a much longer switching time
OK NG between rich and lean than the front heated oxygen sensor. The
v oxygen storage capacity before the three way catalyst causes the [HA
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 §G
driving condition such as fuel-cut.
ov EL
SEF302U)
o
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO13%9 » It takes more time for the sensor to respond between rich | e Harness or connectors
0707 and lean than the specified time. {The senser circuit is open or shorted.)
» Rear heated oxygen sensor
o Fuel pressure
e Injectors
e Inteke air leaks
389
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' DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE

DTC Confirmation Procedure

MONITORING)

(6] B RR 02 SENSCR Po13ol [ ]
COND1: QUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE
====—7zz== MONITOR z=z=zzz=z:=
CMPS-RPM(PGS) 812rpm
THRTL POS SEN Q.51v
B/FUEL SCHDI_ 1.0msec
SEF599W
M RR 02 SENSOR Po139l [}
COND1: BESIE
COND2: INCOMPLETE
COND3: INCOMPLETE
=====zz=== MONITOR =======z===
CMPS-RPM(POS) 1687rpm
THRTL POS SEN 0.84V
B/FUEL SCHDL 3.6msec
SEFE00W)
B RR 02 SENSOR P0135H D
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE
szm===z==: MONITOR ======zzc:z=-
CMPS-RPM(POS) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6msec
SEF801W,|
(1}

M RR 02 SENSOR Po133ll [
CONDA1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

=======z=== MONITOR ==o==z======
CMPS-RPM(POS) 1050rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0msec
SEFG02W|

DTC Confirmation_ Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3” are completed.

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

TESTING CONDITION:

Never stop engine during this test. If the engine is stopped,

reperform this test from step 2.

(@ With CONSULT

Procedure for COND1

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

NDECO450

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 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under no lead.
if “COMPLETED” appears on CONSULT screen, go to step 2
in "Procedure for COND3".

If “COMPLETED” does not appear on CONSULT screen, go to
the following step.

7} Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

8) When the following conditions are met, “TESTING” will be dis-

played at “COND1” on the CONSULT screen. Maintain the
conditions continuously untif “TESTING” changes to “COM-
PLETED". (It will take approximately 60 seconds.)

CMPS.RPM (POS) 1,300 - 8,100 rpm

64 - 120 km/h (40 - 75 MPH)

Vehicle speed

B/FUEL SCHDL 0.5 - 6.9 msec

Selector lever Suitable position

NOTE:

e [ “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND1”.

o If “COMPLETED” already appears at “COND2” on CON-
SULT screen before “Procedure for COND2” is conducted,
it Is unnecessary to conduct “Procedure for COND2".

Procedure for COND2

1) While driving, release accelerator pedal completely with “OD”
OFF from the above condition (step 8) until “INCOMPLETE" at
“COND2" on CONSULT screen is turmed to “COMPLETED”". (It
will take approximately 4 seconds.)

NOTE:

it “COMPLETED” is already appears at “COND3” on CONSULT

screen before “Procedure for COND3” is conducted, it is

unnecessary to conduct step 1 in “Procedure for COND3™.

EC-216



'DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE
MONITORING)

DTC Confirmation Procedure (Cont'd)

[ Procedure for COND3
M RR 02 SENSOR Po13ell [] 1) Stop vehicle and let it idle until “INCOMPLETE” of “CONDS” on
CONSULT screen has turned to “COMPLETED”. {it will take Gl
COMPLETED maximum of approximately 6 minutes.)
2) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS". | MA
If “NG” is displayed, refer to “Diagnostic Procedure”, EC-220.
EM
| SELF-DIAGRESULTS |
SEF216VB LG
o Overall Function Check oo
G} Use this procedure to check the overall function of the rear heated
— = . oxygen sensor circuif. During this check, a 1st trip DTC might not
[__ecm__IolconnecTor]| ZAN be confirmed.
= { & Without CONSULT : EE
2 Tt 1) Start engine and drive vehicle at a speed of more than 70 km/h
i 25 (43 MPH) for 2 consecutive minutes.
®o e 2) Stop vehicle with engine running. Ar
5 o l ! 3) Set voltmeter probes between ECM terminal 56 (Rear heated
= oxygen sensor signal) and engine ground. A
SEFO46W|  4)  Check the voitage when racing up to 4,000 rpm under no load

at least 10 times.
(depress and release accelerator pedal as soon as possible) g
The voltage should change at more than 0.06V for 1 sec-
ond during this procedure.
If the voltage can be confirmed in step 4, step 5 is not g
necessary.
5) Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH) ST
in “D” position with “OD" OFF.
The voltage should change at more than 0.06V for 1 sec-
ond during this procedure. RS
6) If NG, go to "Diagnostic Procedure”, EC-220.

Exil

HA

EC-217 391
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DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE

MONITORING)
Wiring Diagram

Wiring Diagram

NDEC0452
EXCEPT FOR CALIFORNIA
NDECO4528071
IGNITION SWITCH
ON or START EC-RRO2-01
I Refer to “EL-POWER".
7.5A
¥
Uy s : Detectable fine for DTC
162 s - Nori-detectable line for DTG
18
LY
| 4 |
REAR HEATED
OXYGEN
SENSOR
OZHR 023R ECM ||
F201
Bin
BAR B B
[ 4 I
. l
=4 L
F212 (D)
Refer to last page (Foldout pagae).
GBNGID]
-
ERABOR 57818 1] (Ma2) i2[z[4] o [s[s[7|med AlNGED
11 hiz[1a]ialis 167 [ia[re]zo]z [22]25]24] W 8 e l1o]111zhal<lis]6] w \3le./ Gy
101{102}1a3f104] [105]108]107}108
10efr10f111]112] Jizdial11shis E.ﬂ..m. [10]
117|118|1sfizo] pz1)122ftz3)124| TrsTelrTra] [19]
T AECE08A



DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE

MONITORING) .
Wiring Diagram (Cont'd}
FOR CALIFORNIA
NOEGCH452502
EC-RRO2-02
IGNITION SWITCH |
ONor START
Refer to "EL-POWER".
7.8A e : Detectable fine for DTC
m—m : Non-deteciable iine for DTC
,_”-"_l
LY
Il
REAR HEATED
OXYGEN
SENSOR
(SN R 3| =
Y W B
l el R b
| g 1
[N :
ey :______: " —
¥ w B
E54
[ap= s iGz)----1557
&
¥ ER 8m
3¢ SN, o
1 D -
re—
¥ BR @ |
[zl Tsell BR
OzHR O2SR ECM
Fiod L.—]
Bin
BRA B B
[ |
o— J_
= =
F212
Refer to last page {(Foldout page).
D}
GRRG
. |
e [
3/ @y shiokihg)| G
ol L Rl b

EC-219

AECE09A

@l

[MIA
Ei
LC
FE

AT

AX
sU
BR
ST

RS
BT
A
S ¢

EL

393
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DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE
MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NDECO453

1 RETIGHTEN GROUND SCREWS

2 CLEAR THE SELF-LEARNING DATA

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

Engine ground

AECT92A

» |coTo2.

@ Whh CONSULT . .

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

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

3. Clear the self-learning control coefficient by touching
“CLEAR".

WACTVETESTE [ ||
SELF-LEARN " 100%
CONTROL ‘
=== MONTOR===
CMPS-APM (REF)  812rpm
COOLAN TEMP/S  93°C

FR 02 SENSOR 0.91v
AF ALPHA 102%

| CLEAR ]

4. Run engine for at least 10 rﬁinutes at idie speed.
Is the 1st trip DTC P0O171 or P0172 detected?
Is it difficult to start englne? :

AEC547

) without CONSULT _

1. Start engine and warm it up.to norm_al operaling tempera-
ture. v

2. Turn ignition switch “OFF".

3. Disconnect mass air flow sensor hamess connector, and
restart and run engine for at least 5 seconds at idle speed.

4. Stop engine and reconnect mass air flow sensor hamess
connector. '

5. Make sure 1st trip DTC No. 0102 is displayed in Diagnostic
Test Mode |I.

6. Erase the diagnostic test mode Il (Self-diagnostic results)
memory. Reler to "HOW TO ERASE EMISSION-RELATED
DIAGNOSTIC INFORMATION”, EC-51.

7. Make sure DTC No. 0505 is.displayed in Diagnostic Test
Mode il.

8. Run engine for at least 10 minutes at idle speed.

Is the st trip DTC 0114 or 0115 detected?
is it difficult to start engine?

Yes or No
Yes > Perform trouble diagnosis for DTC
PO171 or PO172, refer to EC-237, 244,
No p [(GOTOS.

EC-220



DTCP0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE
' MONITORING)

Diagnostic Procedure (Cont'd)

3 ICHECK INPUT SIGNAL CIRCUIT

5 |CHECK GROUND CIRCUIT

1. Disconnect rear heated oxygen sensor harness connector
and ECM harness connector. :

Under the vehicle view

~ . .
. + Rear heam\ },\
. sensof hamess connedtor “_
da &)/
H =" s

o
S
\: Center member

Gy ="
AEC798A

2. Check harness continuity between ECM terminal 56 and
sensor terminal 2.

= LD
|L EGM _ |O connECTOR| s,
DISCONNECT 56 DISCOMNECT
@& ’ il
' SEFQ47W

Continuity should exist.
3. Check harness continuity between ECM terminal 56 {or
sensor terminal 2) and ground. '
Continuity should not exist.
4. Also check harness for short to power.

1. Check harness continuity between terminal 3 and engine
ground.
T DESCONNECT
12 (W
314 8.

& L)

Continulty should exist.
2. Also check hamess for short to ground and short to power.

SEF048W

al
MA

EM

LG

OK or NG
CK > GO TO S,
NG | 2 GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following. o

o Harness connectors B1, M62 (Except for California)

» Hamess connactors M42, F104 {(Except for California}

e Harness connectors E54, F3 {For.California) .

o Harness for open or short between ECM and rear heated
oxygen sensor

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

nectors.

EC-221

OK or NG
OK » |coTOT. FE
NG > GO TO 8.
AT
6 DETECT MALFUCTIONING PART
Check the following. M
s Harness connectors B1, M62 (Except for California)
s Hamess connectors M42, F104 (Except for California)
o Harness connectors E54, F3 {For California)
o Harness connectors F12, F201 . . SU
e Harness for open or short between rear heated oxygen sen-
sor and engine ground .
BR
» Repair open circuit or short to ground .
or short to power in harness or con- ST
nectors.
7 CHE_CK REAR HEATED OXYGEN SENSOR RS
R_efer to “Component Inspection”, EC-222.
' OK or NG BT
K p (GOTOS.
‘NG » Replace rear heated oxygen sensor. HA
8 CHECK SHIELD CIRCUIT SG
1. Disconnect harness connectors B1, M62 {Except for Califor-
nia) or E54, F3 (For California). .
2. Check harness continuity between hamess connector M62 IEL
or F3 and engine ground.
Coantinuity should exist.
3. Also check hamness for short fo ground and short to power. DX
OK or NG
OK > GO TO 10.
NG > GO TO 5.
395
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DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE
MONITORING)

Diagnosfic Procedure (Cont'd)

9 DETECT MALFUNCTIONING PART

10 |CHECK INTERMITTENT INCIDENT

Check the following.

[ ]

.

» Hamess connectors F12, F201
L ]

or F3 and engine ground

Harness connectors B1, M62 (Except for California)
Hamess connectors M42, F104 (Except for California)
Hamess connectors E54, F3 (For California)

Hamess for open or short between harness connector M62

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109. i

P |INSPECTION END

nectors.

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

HE D6

56

-
o.‘"‘l,l\?

a2

[Ecm o[ connecTor]| o //6\'\ H

3

4
2’:5
6

SEF923U

Component Inspection
REAR HEATED OXYGEN SENSOR

NDECQ454

NDECO454507

@ With CONSULT

1)

2)
3)

4)

Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Select “FUEL INJECTION” in “ACTIVE TEST® mode, and
select “BRR 02 SENSOR” as the monitor item with CONSULT.
Check “RR 02 SENSOR?” at idle speed when adjusting “FUEL
INJECTION” to £25%.

“RR 02 SENSOR” should be above 0.56V at least once
when the “FUEL INJECTION” is +25%.

“KAR 02 SENSOR” should be below 0.54V at least once
when the “FUEL INJECTION” is —25%.

® Without CONSULT

1)

2)
3)

4)

5)

Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Set voltmeter probes between ECM terminal 56 (Rear heated
oxygen sensor signal) and engine ground.

Check the voltage when racing up to 4,000 rpm under no load
at least 10 times.

{depress and release accelerator pedal as soon as possible)

The voltage should be above 0.56V at least once during
this procedure.

¥ the voltage is above 0.56V at step 4, step 5 is not nec-
essary.

Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH)
in “D” position with “OD" OFF.

The voltage should be below 0.54V at least once during
this procedure.

EC-222



DTC P0139 REAR HEATED OXYGEN SENSOR (REAR HO2S) (RESPONSE

MONITORING)

Component Inspection (Cont'd)

%0.01V

128
I

64
i

----------------

{Reference data}

) The voltage should be above
. 0.56Y at least one time.

---------------------------
----------

The voltage should be below
0.54V at least one lime.

SEF989RA

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-223

LA

EM

LG

FE

AT

A

SU

BR

ST

RS

BT
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DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Component Description

Zirconia tube

SEF327R

Specification data are reference values.

Component Description rorones
The rear heated oxygen sensor, after three way catalyst, monitors
the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor. '

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the rear heated oxygen sensor is not used
for engine control operation.

CONSULT Reference Value in Data Monitor
Mode

NDECG456

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSOR
RR 02 MNTR

e Engine: After warming up

Revving engine from idle up to 0 - 0.3V <> Approx. 0.6 - 1.0V

2,000 rpm LEAN «—— RICH

Specification data are reference values and are measured between each terminal and 32 (ECM grounci’f.E o

ECM Terminals and Reference Value

7

TERMI- WIRE

NAL ITEM CONDITION DATA (DC Voltage)}
COLOR

NO.
w Rear heated oxygen [Engine is running]

56 - Y9 ¢ Warm-up condition 0 - Approximately 1.0V
BR sensor - ) .

e Rewing engine from idle up to 2,000 rpm

*: Except for California
**: For California

On Board Diagnosis Logic oecons
The rear heated oxygen sensor has a much longer switching time
between rich and lean than the front heated oxygen sensor. The
oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the maifunctions of rear heated
oxygen sensor, ECM monitors whether the voltage is unusually
high during the various driving condition such as fuel-cut.

ov
SEF305U
DTC No. Maifunction is detected when ... Check ltems (Possible Cause)
PO140 + An excessively high voltage from the sensor is sent to » Harness or connectors
0512 ECM. (The sensor circuit is open or shorted.)
o Rear heated oxygen sensor

EC-224



DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

DTC Confirmation Procedure

(5]

Yr MONITOR ¥ NOFAIL []
CMPS-RPM{REF) 2040rpm
COOLAN TEMP/S 82°C
VHCL SPEED SE 76km/h
B/FUEL SCHDL 2.5msec
[ RECORD
SEF168VD

{[_Ecm__Jo[comnecten]] -fCS\H
3

56
|!
P & |

2 """’f'

i /I.ﬁ

o 8

SEF046W

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

(@ With CONSULT

1) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT.

2) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

3) Stop vehicle with engine running.

4) Let engine idle for 1 minute.

5) Maintain the following conditions for at least 5 consecutive

NDEC0459

~ seconds.

CMPS-RPM (REF) 1,300 - 3,100 rpm

VHCL SPEED SE 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL 0.5 - 6.9 msec

COOLAN TEMP/S 70 - 100°C (158 - 212°F)
Selector lever Sultable position

6) If tst trip DTC is detected, go to “Diagnostic Procedure”, EC-
228.

Overall Function Check _—

Use this procedure to check the overail funclion of the rear heated

oxygen sensor circuit. During this check, a 1st trip DTC might not

be confirmed.

® Without CONSULT

1) Start engine and drive vehicle at a speed of more than 70 km/h
{43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminal 56 (Rear heated

. oxygen sensor signal) and engine ground.

4) Check the voltage when racing up to 4,000 rpm under no load
at least 10 times.
(depress and release accelerator pedal as soon as possible)
The voltage should be below 2V during this procedure.

5) If NG, go to “Diagnostic Procedure”, EC-228.

@l
A
EM
LG
g
AT
AX
Sil
BR
ST

RS

&)

1]

HA

SC

EL

EC-225 209



DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

- Witing Diagram
Wiring Diagram - .
EXCEPT FOR CALIFORNIA
NDEC(481507
IGNITION SWITCH
ON or START EC-RR0O2-01
I Refer 1o “EL-POWER".
7.5A
1
LY I : Detectable line for DTC
— : Non-detectable line for DTC
16
L‘,'Y
|[ 4 ||
REAR HEATED
OXYGEN
SENSOR

Refer to last page (Foldout page).

12, G2
—
e[ s e =6 7|2 [o ]| (D) 1zs1a] o [sle[7|@e®  ARNGD
sifie[iafialis el [is[ie e fo1 [z o3 2a] Wy el o [1olnli2f3)i2hsls] w 4./ Gy

101[102]103]104] |105{106]107[108

109[110]111]112] [1131114]115]11€
117[118[118[120} [121p122]123|124

o]

AEGB0BA
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DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)
Wiring Diagram (Coni'd}

FOR CALIFORNIA NOECOAB1S02
EC-RRO2-02 @

IGNITION SWITCH
ON or START
A
J_ Refer to "EL-POWER". .
% 7.5A . : Detectable line for DTC
muame : Non-detectable line for DTC
: -
(Wl C:
IEal LG
LY
il
REAR HEATED
OXYGEN
SENSOR

AT

- —— e ——
.

o ——— -

BR BA
B — -® BR
S R ‘.0—-|
| ST
Bl ° :
[56] B/A
O2HR 0O2sR ECM RS
Fi03 LI"I
B/R
| ey
T
o~ |
e i HA
(GIP)
SG
Refer to last page (Foldout page).
D) =
\GPRGD)
ANGD
%JEF 4

542 4c[¢s]48]47} [pe]es]ee i)
—— [l [l ol '
ST sl | .

42|43 5efso]ei]62]s3 A

o

AECE09A

EC-227 | o
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DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Diagnostic Procedtre

Diagnostic Procedure

NDEC0462

1 RETIGHTEN GROUND SCREWS

3 DETECT MALFANCTIONING PART

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

Engine ground

AECT92A

Check the following. )

e Harness connectors B1, M62 (Except for California)

« Harness connectors M42, F104 (Except for California)

« Hamess connectors E54, F3 (For California)

e Harness for open or short between ECM and rear heated
oxygen sensor )

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

4 - |CHECK GROUND CIRCUIT

> ]GOToz.

2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnecl rear heated oxygen sensor harness connector
and ECM hamess connectar.

Under the vehicle :iew \\
A Rear heated oxygen |

sensor ham nnector
sor hamess cannector,

T

L ;"-' 17 /
e
W—IE\‘%CG nter member
AEC79BA

2. Check harness continuity between ECM ferminal 56 and
sensor terminal 2.

e -
' T
|-|.s, I_ecmJofconnecTor]| % 2 | £
sy 56 I DISCONNEST

€&
N

Continuity should exist.
3. Check hamess continuity between ECM terminal 56 (or
sensor terminal 2) and ground.
Continuity should not exist.
4. Also check hamess for short to power.

=

SEF047W

1. Check hamess continuity between terminal 3 and engine

ground.
= 5 DISCONNEET
A2 B
EIEVAV 1.5

e L)

. . . - SEF048W
Continuity should exist. :
2. Also check harness for short to ground and short to power.

OK or NG
OK p |GOTOS.
NG » GO TO 5.

5 DETECT MALFANCTIONING PART

Check the following.

e Harness connectors B1, M62 (Except for California)

e Hamess connectors M42, F104 (Except for California)

¢ Hamess connectors E54, F3 (For California)

» Harness connectors F12, F201

» Harness for open or short between rear healed oxygen sen-
sor and engine ground

' » Repair open circuit or short to ground
or short to power in hamess or con-
nectors.

6 CHECK CONNECTORS FOR WATER

Check rear heated oxygen sensor connector and harness con-
nector for water. ’
Water should not exist.

OK or NG
oK » [GoTOA. OK or NG
NG > |(GOTOS. 0K . |GOTO7 | _
NG " |Repair.or replace hamess or connec-
tors.
EC-228



DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Diagnostic Procedure (Cont'd)

or F3 and engine ground.
Continuity should exist.

3. Also check harness for short to ground and short to power.

10 |CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

7 ICHECK REAR HEATED OXYGEN SENSOR g DETECT MALFANCTIONING PART
Refer to “Component Inspection”, EC-229, Check the following. @ﬂ
OK or NG o Hamess connectors B1, M62 (Except for California)
or « Harness connectors M42, F104 (Except for Califomia)
oK » GOTO 8. e Hamess connectors E54, F3 (For California)
NG B e Harness connectors F12, F201 MA
> eplace rear heated oxygen sensor. ¢ Harness for open or shorl between harness connector M62
or F3 and engine ground

8 CHECK SHIELD CIRCUIT &
1. Disconnect harness connectors B1, M82 {Except for Califor- P [ Repair open circuit or shorf to ground

“nia) or E54, F3 {For California). or short to power in harmness or con- "_-.@
2. Check hamess continuity between hamess connector M62 nectors,

OK or NG
oK > [GOTO 10, INCIDENT”", EC-108. EE
NG p |GOTOO.
P |INSPECTION END AT
AX
Component Inspection s 5
T & ﬁ . REAR HEATED OXYGEN SENSOR )
Iy @'@\ () With CONSULT s
[__Fcm__[o] connecTor]] o f&\_H 1) Start engine and drive vehicle at a speed of more than 70 km/h g5
56 . (43 MPH) for 2 consecutive minutes.
2\“ 2) Stop vehicle with engine running.
I E-S 3) Select "FUEL INJECTION” in “ACTIVE TEST" mode, and ST
° select “RR 02 SENSOR” as the monitor item with CONSULT.
D ej_]_ 4) Check “RR 02 SENSOR” at idle speed when adjusting “FUEL BS
= SEFa2aU INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.56V at least once
when the “FUEL INJECTION” is +25%. BT
“RR 02 SENSOR” should be below 0.54V at least once
when the “FUEL INJECTION” is —25%.
# Without CONSULT A
1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes. .
2) Stop vehicle with engine running. $G
3) Set voltmeter probes between ECM terminal 56 (Rear heated
oxygen sensor signal) and engine ground. EL
4) Check the voitage when racing up to 4,000 rpm under no load
at least 10 times.
(depress and release accelerator pedal as soon as possible) [y
The voltage should be above 0.56V at least once during
this procedure.
If the voltage is above 0.56V at step 4, step 5 is not nec-
essary.
5) Keep vehicle at idling for 10 minutes, then check the voltage.

Or check the voltage when coasting from 80 km/h (50 MPH)
in “D” position with “OD” OFF.

The voltage should be below 0.54V at least once during
this procedure.

EC-229
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DTC P0140 REAR HEATED OXYGEN SENSOR (REAR HO2S) (HIGH VOLTAGE)

Component Inspection (Contd)

> {Reference data)
SN
[
S
ST EmTmmTE R,
! * | The voltage should be above
o« ; 0.56V at least one time.
w .
\ The veltage showld be helow
.......................... - e e e e e e, 0.54V at least one time.
ettt dotefotutututafefletutia e etedetedelete
4 SEF989RA
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.

ao4 EC-230



DTC P0141 REAR HEATED OXYGEN SENSOR HEATER

.Description
Description
NDECG1IZ2
SYSTEM DESCRIPTION
NOECOT12507 @H
Sensor input Signail to ECM Ecﬁgo?:nc' Actuator
MA
Rear
heated
. . oxygen Rear heated oxygen sensor
Camshaft position sensor Engine speed sensor heater EM
heater con-
trol
LG

The ECM performs ON/OFF control of the rear heated oxygen sensor heater correspending to the engine
speed. ' '

OPERATION
. NDECHT12502
Engine speed rpm Rear heated oxygen sensor heater FE
Above 3,200 OFF
Below 3,200 ON AT
CONSULT Reference Value in Data Monitor A
Mode
e . NDEC2113
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION U
o Ignition switch: ON {Engine is not running)
s ) OFF 5
& Engine is running at above 3,200 rpm BR
RR 02 HEATER
« Engine is running at below 3,200 rpm after driving for 2 minutes at a ON
spead of 70 km/h (43 MPH) or more ST
ECM Terminals and Reference Value oecons
Specification data are reference values and are measured between each terminai and 32 (ECM ground). RE
TERMI- | WIRE
NAL NO. | coLoR ITEM CONDITION DATA (DC Voltage) g7
[ignition switch “ON"] :
» Engine is net running BATTERY VOLTAGE
[Engine is running] {11 - 14V) (A
_ | » Engine speed is above 3,200 rpm
122 Y Fie.a;'1 hetated oxygen sen
Sor neater [Engine iz running] se
¢ Engine speed is below 3,200 rpm .
e After driving for 2 consecutive minutes at a Approximately 0.4Y
speed of 70 km/h (43 MPH) or more L
On Board Diagnosis Logic
NDECO11S
DTC No. Maltunction is detacted when ... Check ltems (Possible Cause) IBX
PO141 + The current amperage in the rear heated oxygen sensor | e Harness or connectors
0902 heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is
{An improper voltage drop signal is sent to ECM through open or shorted.)
the rear heated oxygen sensor heater.) e Rear heated oxygen sensor heater

EC-231 205
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DTC P0141 REAR HEATED OXYGEN SENSOR HEATER

DTC Confirmation Procedtire

(4]

CMPSsRPM(REF)

¥ MONITOR ¥ NOFALL [ ]

750 rpm

| RECORD

]

SEFa57vL

DTC Confirmation Procedure

NOTE:

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

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is between 10.5V and 16V at idle.

(@) With CONSULT

1)

NDECOTI6

Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT.

2) Start engine.

3) Drive vehicie at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

4) Stop vehicle and fet engine idle for at least 6 seconds.

5) [If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
235.

@& With GST

1) Start engine.

2) Drive vehicle at a speed of more than 70 km/h {43 MPH) for 2
consecutive minutes.

3) Stop vehicle and let engine idle for at least 6 seconds.

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

5} Start engine.

6) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

7) Stop vehicle and let engine idle for at least 6 seconds.

8) Select “MODE 3" with GST. _

9) If DTC is detected, go to “Diagnostic Procedure”, EC-235.

No Tools

1) Start engine.

2) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
cohsacutive minutes.

3) Stop vehicle and let engine idie for at least 6 seconds.

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

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

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

235.

When using GST, “DTC Confirmation Procedure” should
be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode Il) because GST cannot dis-
play MODE 7 (1st trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
If) is recommended.

EC-232



DTC P0141 REAR HEATED OXYGEN SENSOR HEATER

Wiring Diagram

Wiring Diagram

NDECOTI7
EXCEPT FOR CALIFORNIA
noecorzsor (]
IGNITION SWITCH
ON or START EC-RRO2/H-01
Refer to “EL-POWER". A
7.5A
(WA'S mm : Detectable line for DTC EM
@ wemmn - Non-detectable line for DTC
&
T LG
=1l
REAR HEATED
OXYGEN EC
SENSOR
Gl = ] 5
Y W
A it 7 AT
1
e ~@—
Y w
AX
----- --------- —euad]14
e L B ]
Y w B s
I F ________ ._’—
[ N i
e T m—
¥ W BR
b e wa ST
Y W B 8T
c_ ———————— -
: ------- ""
________ .
BI.-Bfﬁﬁ )
Y W
] e BT
O2HR 02SR ECM ||@
F101
BiH a1 m
B/R B B
- -
o— |
=+ =
F21 F213 EL
Refer to last page (Foldout page).
GRNGTD,
B3¢
: =]
T[22 2] 5 b == |7 |8 |5 [1ol(42) Zhl[ o L@ ARNED
ti[izlia]ialishelirfieiofeo ot 2 feald}  w 8| o |teli2lialiadisls] W 3|4/ Gy
, —
101{102]103f104] |105]106]107|108 20[21422) [23] 12425 44]45]46]47) _|64]65[68 I B
109l 110[111]112] [113[11af115]116 EE]@EIEEEEE 31|52 ﬂﬂéjﬂ@%@@ s
117|118]119]120] 121]122]123]124 3gfa] faol418 42143 salsoleilelszl 17717s]7a m Gy e
AEC610A
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DTC P0141 REAR HEATED OXYGEN SENSOR HEATER

Wiring Diagram (Cont'd)
FOR CALIFORNIA

NDECOT17S02

EC-RRO2/H-02

IGNITION SWITCH
ON or START

Refer to “EL-POWER".
7.5A W : Detectable line for DTC
— : Non-detectable iine for DTC

REAR HEATED
OXYGEN
SENSOR
e B
Y W B
<If T i
| == = 1
| L— -------- - 6
Y w B
PSS
BR R

02HR 02SR EGM
| e

B:R-_i! B
|
(G3D)]

Refer to last page (Foldout page).

,E19)
E2.Ew

GY H.S.

AECE11A
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DTC P0141 REAR HEATED OXYGEN SENSOR HEATER

Diagnostic Procedure

Diagnostic Procedure

NOECOT18
@l
1 CHECK POWER SUPPLY 3 CHECK GROQUND CIRCUIT
1. Tum ignition switch “CFF”. 1. Turn ignition switch “OFF".
2. Disconnect rear heated oxygen sensor harness connector. 2. Disconnect ECM harness connector, MA
' 3. Check harness continuity between ECM terminal 122 and
Under the vehlcle view sensor terminal 1.
Rear heatad oxygen EM
sensor harness connector Loy
o~ | _5_ [_EcM__[o] coNNECTOR] .
CIECONNECT 129 DISLOMNEGT L@

p— t =
W&zntm member
AECT98A sEFosow | [5E

3. Turn ignition switch “ON". Continuity should exist.

4. Chaeck voltage between terminal 4 and ground. 4, Also check harness for short to ground and short to power.

e DISCONMECT OK or NG AT
ab 24 € oK > Jooros
NG » GO TO 4. AX
4 DETECT MALFUNCTIONING PART <l
(‘i@\ ® l ! Check the foliowing.
J = « Harness connectors B1, M62 (Except for California)

SEFO49W e Harness connectors M42, F104 (Except for California) BR
« Harness connectors £54, F3 (For Califomnia)

Voltage: Battery voltage
e Harness for open or short between ECM and rear heated

OK or NG oXygen sensor ST
OK p |GOTOS.
NG » GO TO 2. > Repair open circuit or short to ground
or short to power in harness or con- HS
nectors.
2 DETECT MALFUNCTIONING PART
Check the foliowing. BT
» Harness connectors M62, B1 (Except for California} 5 CHECK REAR HEATED OXYGEN SENSOR
e Hamess connectars M1, E101 {For Califomia) HEATER
» 7.5Afuse Refer 1o “COMPONENT INSPECTION®, EC-236. A
e Harness for open or short between rear heated oxygen sen-
sor and fuse OK or NG
OK - GO TO 6. 8¢
B |Repair harness or connectors. NG P |Replace rear heated oxygen sensor
EL
6 CHECK INTERMITTENT INCIDENT
Refer to "TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109. Jo¢

> INSPECTION END

EC-235 400
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DTC P0141 REAR HEATED OXYGEN SENSOR HEATER

Component Inspection

@&

SEFO51W|

Component Inspection

REAR HEATED OXYGEN SENSOR HEATER

Check the following.

1. Check resistance between terminals 4 and 1.
Resistance: 2.3 - 4.30Q at 25°C (77°F)

2. Check continuity.

NOECOT15

NDECO118501

Terminal No. Continuity
2and 1,3, 4 '

No
3and1,2, 4

If NG, replace the rear heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-236



DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

On Board Diagnosis Logic

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensor. The

On Board Diagnosis Logic

el

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

EC-237

ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic). MA
Sensor Input Signal to ECM ECI;/ilof':mc- Actuator EN
. Density of oxygen in exhaust gas Fuel injec- .
Front heated oxygen sensor {Mixture ratio feedback signal) tion control Injectors LG
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO171 e Fuel injectfon system does not operate properly. e Intake air leaks
0115 o The amount of mixture ratio compensation is too large. « Front heated oxygen sensor
(The mixture ratio is too lean.) e Injectors EE
e Exhaust gas leaks
# Incorrect fuel pressure
e Lack of fuel AT
e Mass air flow sensor
AX
DTC Confirmation Procedure
B actvetest B [ NOTE: wecos @)
ggﬁr;gﬁm 100% If “DTC Confirmation Procedure” has been previously conducted,
____________________ always turn ignition switch “OFF" and wait at least 5 seconds g
"""""" MONITOR zzz2==2=z3 before conducting the next test. B
CMPSsRPM (REF) Orpm .
COOLAN TEVPS a3 ® With CONSULT ' .
FR 02 SENSOR 0.00V 1) Start engine and warm it up to normal operating temperature. §T
AFALPHA i 100% 2) Turn ignition switch “OFF” and wait at least 5 seconds.
CLEAR 3) Turn ignition switch “ON” and select “SELF-LEARN CON-
TROL” in “ACTIVE TEST” mode with CONSULT. RS
SEFe2OW 4) Clear the self-learning control coefficient by touching “CLEAR”.
5) Select “DATA MONITOR" mode with CONSULT. BT
6) Start engine again and let it idle for at least 10 minutes.
The 1st trip DTC P0171 should be detected at this stage, if a
malfunction exists. If so, go to “Diagnostic Procedure”, EC- [HA
241,
7) I it is difficult to start engine at step 6, the fuel injection sys-
tem has a malfunction, too. 8C
8) Crank engine while depressing accelerator pedal. If engine
starts, go to “Diagnostic Procedure”, EC-241. If engine does &L
not start, check exhaust and intake air leak visually.
@ With GST )
1) Start engine and warm it up to normal operating temperature.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Disconnect mass air flow sensor harness connector. Then
restart and run engine for at least 5 seconds at idle speed.
& “hass air tow /| 4} Stop engine and reconnect mass air flow sensor harness con-
® ‘& T sensor harness nector.
\\ connactor B} Select “MODE 7" with GST. Make sure 1st trip DTC P0100 is
i detected.
6) Select “MODE 4” with GST and erase the 1st trip DTC P0100.
SEF746U1  7) Start engine again and let it idle for at least 10 minutes.
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DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

DTC Confirmation Procedure (Cont'd)

8}

9)

Select “MODE 7" with GST. The 1st trip DTC P0171 should be
detected at this stage, if a malfunction exists. If so, go to
“Diagnostic Procedure®, EC-241.

It it is difficult to start engine at step 7, the fuel injection sys-
tem has a malfunction.

10} Crank engine while depressing accelerator pedal. If engine

starts, go to “Diagnostic Procedure”, EC-241. If engine does
not start, check exhaust and intake air ieak visually.

No Tools

1)
2)
3)
4)

5)
6)

7)

8)

9)

Start engine and warm it up to normat operating temperature.
Turn ignition switch “OFF" and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector. Then
restart and run engine for at least 5 seconds at idle speed.
Stop engine and reconnect mass air flow sensor harness con-
nector.

Turn ignition switch “ON.

Perform Diagnostic Test Mode |l {Self-diagnostic results) with
ECM. Make sure 1st trip DTC 0102 is detected.

Erase the 1st trip DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |. Refer to “HOW TO ERASE
EMISSION-RELATED DIAGNOSTIC INFORMATION”, EC-52
Perfarm Diagnostic Test Mode Il (Self-diagnostic results) with
ECM. Make sure DTC 0505 is detected.

Start engine again and let it idle for at least 10 minutes.

The 1st trip DTC 0115 should be detected at this stage, if a
malfunction exists. If so, go to “Diagnostic Procedure”, EC-
241,

10) H it Is difficult to start engine at step 9, the fuel injection sys-

tem also has a malfunction.

11) Crank engine while depressing accelerator pedal. lf engine

starts, go to “Diagnostic Procedure”, EC-241. i engine does
not start, check exhaust and intake air leak visually.

EC-238



DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

Wiring Diagram

Wiring Diagram

NDECO152
EXCEPT FOR CAL!FORNIA _
NDECQI52507 @l]
_ EC-FUEL-01
IGNITION SWITCH
BATTERY ON or START BA
s : Dstectable line for DTC ) Refer to “EL-POWER".
=wwum : Non-detactable line for DTC 10A 7.5A EMI
[ ]
v LAY
D Lo
e
EC
I FE
v Ly
o &2 o AT
F201 o
Y
| ]
- FRONT HEATED AX
F.—.—. ® OXYGEN
3 n SENSOR
Y ¥ Y . U
7 2
2] 21 ] (SR
INJECTOR INJEGTOR INJECTOR B LG
%NO1 %NO.3 %NO.S I
2 2 <1 oA
1 i ~-f -~
L 1 L] el
G/OR Y GR v Y/G Y SO 7
I‘"I|?| I—l—lm r‘—-lm B LG
INJECTOR INJECTOR INJECTOR[F=T] & GD)] |_'_| -
%NO.E %NOA %NO.B Ei——l
Fa06 B LG RS
1 i 1 g~
C 8] ] Tl [d
G/OR a GR YiPU YiG GY/L A el
I@I-.FFPI.-IL ...... J@I ....... | I | J@I vl e L'_l F0i BT
Fi2 - /R
GIOR G GR Y/PU YiG GYIL B LG I
Rl ol fodl i ol [al Fal [l [ =
INJE INJ#2 INJE3 INJ#4 INJ#5 INJ#E OzHF ozsk |IESM. BR B B
I J
@ l $G
- L
ED)
EL
Refer to last page (Foldout page).
5 z B &
=t Ez8 3 F12),
SIEE GY asle/ av Gy DX

B B B B B B

I
101]102]103]104] [108{106f107]108} _ {11213 23] B
soofrolri] 2] [1rafria] sl LolelrLele] g ST
[1]12]13014] O av L

n7hsfigfizo] haifizefizsfi2a) TsfishiTis

AECS81A
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DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

Wiring Diagram (Cont'd)
FOR CALIFORNIA

NDECO152502

EC-FUEL-02
IGNITION SWITCH
BATTERY ON or START
1 Refer 1o “EL-POWER’".
10A 7.5
== g
Y Uy
S
[z 5
i T
¥ Ly
E2)
L._I Lu—' Fom
Y Ly
=]l
FRAONT HEATED
- SENSGH
F.—’“.m’ 5
21 21 i g T
INJECTOR INJECTOR INJECTOR s et
% NO. 1 % NO. 3 % NO. 5 S
Py vl
i C| ] . l.@
G/OR v GR Y YIG v 8 LG
F201
P21 il il A =Tl -
INJECTOR INJECTOR nJecTor § \E12) T
NO. 2 % NO. 4 % NO. & T
o5 F20d A F208 e 4 (] BA
1 1 1 == "':
Lo ) ) | e
GIOR G GiR Y/PU Y/G aYL S T
- G5B e o - D
G/OA GB) G GA YiPU YiG GY/L B LG
=] {fioe]l [io4] 711 108 173 sl =0l I I
INJ#1 N2 INJ#3 INJ#4 INJ#5 INJ#& O2HF 02SF ECM &m B 8
]
@
i =
Refer to last page (Foldout page).
- E2. E2D
AFE e
41816 w 41516/ Gy

B B B B8 B B GY

101{102]103]104] [105]106
10| 11of111}112] [113]114
17j1gftiefrzo] f21frze

AECE82A
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DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure

Diagnostic Procedure

NDECG153

1 CHECK EXHAUST AIR LEAK

1. Start engine and run it at idie.
2. Listen for an exhaust air leak before three way catalyst.

3 CHECK FRONT HEATED OXYGEN SENSOR
CIRCUIT

SEF099P
OK or NG
OK p |GOTOZ
NG » Repair or replace.

2 CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.
OK or NG

OK p |GOTOS.

Repair or replace.

NG >

1. Turmn ignition switch “OFF™.
2. Disconnect front heated oxygen sensor harness connector
and ECM harness connector.

Front heated oxygen
sensor harness

connectw/
AECT79TA
3. Check hamess continuity belween ECM terminal 50 and
sensor terminal 2.

filler cap

H.s_ T Eom_ Il connecTon]] r.s_
IHSCONMECT 50 HEEONKECT
e Wy )
[l -
SEF042W

Continuity should exist.
4, Check harness continuity between ECM terminal 50 {(or
sensor terminal 2) and ground.
Continuity should not exist.
5. Also check hamess for short to power.

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

4 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E54, F3 (Except for California)

¢ Harness connectors F12, F201 (For California)

« Harness for open or short between ECM and front heated
OXygen sensor

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

B

A

$C

EL

EC-241
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DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure (Cont'd)

5 'CHECK FUEL PRESSURE

8 | CHECK FUNCTION OF INJECTORS

1. Release fuel pressura to zero.
Refer to EC-31.
2. Install fuel pressure gauge and check fuel pressure,
At idling:
When fuel pressure regulator valve vacuum hose
is connected.
235 kPa (2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve vacuum hose
is disconnected.
294 kPa (3.0 kg/cm?, 43 psi)

OK or NG
oK > GO TO 7.
NG > GO TO 6.

6 DETECT MALFUNCTIONING PART

Check the following.

e Fuel pump and circuit (Refer to EC-458.)

e Fuel pressure regulator (Refer to EC-32.)

e Fuel lines (Refer to “ENGINE MAINTENANCE” in MA sec-
tion.)

e Fuel filter for clogging

With CONSULT
1. Start engine.
2. Perform "POWER BALANCE?” in “ACTIVE TEST” mode with

CONSULT.

BACTIVETESTE [
* %k POWER BALLANCE » % %
==z==zzs= MONITOR =z5=s55===:
CMPS*RPM(REF) 737rpm

MAS AIR/FL SE 1.20v
IACV-AACH 26%

Bl(2(3][4] Test

[5]l6 ]l Il Il START

3. Make sure that each circuit produces a momentary engine
speed drop.

> Repair or replace.

7 CHECK MASS AIR FLOW SENSOR

(B) With CONSULT

1. Install all parts removed.

2. Check “MASS AIR FLOW" in "DATA MONITOR" mode with
CONSULT.
3.3 - 4.8 g-m/sec: at idling
12.0 - 14.9 g-m/sec: at 2,500 rpm

With GST

1. Install all parts removed.

2. Check mass air flow senser signal in MODE 1 with GST.
3.3 - 4.8 g-m/sec: at idling
12.0 - 14.9 g-mfsec: at 2,500 rpm

Without CONSULT
1. Start engine.
2. Listen to each Injector operating sound.

@ K @

At idle Click
C/,-c "
- Suitable tool
/1 ClieK
CI"‘-'/\'
MEC7038
Clicking noise should be heard.
OK or NG
QK > GO TO9.
NG » Perform trouble diagnosis for
“INJECTORS”, EC-451.

No Tools

1. Install all parts removed.

2. Check voltage between ECM terminai 54 and ground.
1.0 - 1.7V: at idling
1.7 - 2.3V: at 2,500 rpm

OK or NG
oK > GO TOS.
NG » Check connectors for rusted terminals

or loose connections in the mass air
flow sensor circult or engine grounds.
Refer to EC-115.

EC-242




DTC P0171 FUEL INJECTION SYSTEM FUNCTION (LEAN SIDE)

Diagnostic Procedure (Cont'd)

9 CHECK INJECTOR

—_

Confirm that the engine is cooled down and there are no
fire hazards near the vehicle.
2. Turn ignition switch “OFF”.
3. Remove injector gallery assembly. Refer to EC-32.
Keep fuel hose and all injectors connected to injector gal-
lery.
The injector harmess connectors should remain connected.
4. Disconnect all ignition coil hamess connectors.
. Prepare pans or saucers under each injector.
. Crank engine for about 3 seconds. Make sure that fuel
sprays out from injectors.

<

SEF595Q
Fuel should be sprayed evenly for each injector.

OK or NG

oK » |GOoTO 10

NG » Replace injectors from which fuel does
not spray out. Always replace injector
Q-rings with new ones.

10 |CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT™, EC-109.

> lmsrscnou END

EC-243
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DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

On Board Diagnosis Logic

On Board Diagnosis Logic

NDECOTS4
With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratic can be brought closely to the
theoretical mixture ratic based on the mixture ratio feedback signal from the front heated oxygen sensor. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the -
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

Sensor Input Signal to ECM EC’:?OT”C_ Actuator
Front heated oxygen sensor Density of oxygen in exhaust gas Fuel injec- Injectors
(Mixture ratio feedback signal) tion control
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
Pa172 « Fuel injection system does not operate properly. e Front heated oxygen sensor
0114 & The amcunt of mixture ratio compensation is too [arge. » Injectors
{The mixture ratio is too rich.) e Exhaust gas leaks
e Incorract fuel pressure
e Mass air flow sensor
A DTC Confirmation Procedure
B actveTest W [ NOTE: NDECO1S
o 100% If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

CMPS*RPM (REF) Crpm @ With CONSULT

COOLAN TEMP/S 93°C

FR 02 SENSOR 0.00V 1)} Start engine and warm it up to normal operating temperature.

AR ALPHA 106% 2) Turn ignition switch “OFF” and wait at least 5 seconds.

CLEAR 3) Turn ig_nition switch “ON” and sgtect “SELF-LEARN CON-
TROL” in “ACTIVE TEST” mode with CONSULT.

SEFo20W 4) Clear the self-learning control coefficient by touching “CLEAR”.

5} Select “DATA MONITOR” mode with CONSULT.

6) Start engine again and let it idle for at least 10 minutes.
The 1st trip DTC P0172 should be detected at this stage, if a
malfunction exists. If so, go to “Diagnostic Procedure”, EC-
248.

7) i it is difficult to start engine at step 6, the fuel injection sys-
tem has a malfunction, too.

8) Crank engine while depressing accelerator pedal.
If engine starts, go to “Diagnostic Procedure”, EC-248. If
engine does not start, remeove ignition plugs and check for
fouling, etc.

o ~a iy & With GST
l) Mass air flow sensor 1)} Start engine and warm it up to normal operating temperature.
: A 2) Turn ignition switch “OFF” and wait at least 5 seconds.

3) Disconnect mass air flow sensor harness connector. Then
restart and run engine for at least 5 seconds at idie speed.

4) Stop engine and re¢onnect mass air flow sensor harness con-
nector.

5) Select "MODE 7" with GST. Make sure 1st trip DTC PG100 is
detected. ' :

6) Select “MODE 4" with GST and erase the 1st trip DTC P0100.

AECT93A|  7)  Start engine again and let it idle for at least 10 minutes.

EC-244



DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

DTC Confirmation Procedure (Cont'd)

- 8) Select “"MODE 7” with GST. The 1st trip DTC P0172 should be
detected at this stage, if a malfunction exists. If so, go to
“Diagnostic Procedure”, EC-248. @

9) If it is difficult to start engine at step 7, the fuel injection sys-
tem has a malfunction.

10) Crank engine while depressing accelerator pedal.

If engine starts, go to “Diagnostic Procedure’, EC-248. If
engine does not start, check exhaust and intake air leak visu-
ally. EM

No Tools

1) Disconnect mass air flow sensor harmess connector. LG

2) Start engine and run it for at least 5 seconds at idle speed.

3) Stop engine and reconnect mass air flow sensor harness con-
nector.

4)  Turn ignition switch “ON”,

5) Perform Diagnostic Test Mode Il (Self-diagnostic results) with gz
ECM. Make sure 1st trip DTC 0102 Is detected.

6) Erase the 1st trip DTC 0102 by changing from Diagnostic Test
Meade Il to Diagnostic Test Mode I. Refer to “HOW TO ERASE AT
EMISSION-RELATED DIAGNOSTIC INFORMATION”, EC-52

7) Perform Diagnostic Test Mode II (Self-diagnostic results) with
ECM. Make sure DTC 0505 is detected. _ AX

B) Start engine again and let it idle for at least 10 minutes.

The 1st trip DTC 0114 should be detected at this stage, if a
malfunction exists. If so, go to “Diaghostic Procedure”, EC- sU
248,

9) [ it is difficult to start engine at step 8, the fuel injection sys- ER
tem also has a malfunction.

10) Crank engine while depressing accelerator pedal.

If engine starts, go to “Diagnostic Procedure®, EC-248. If §T
ehgine does not start, remove ignition plugs and check for
fouling, etc.

MA

RS
BY
A
SC

EL
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NDECGTSE
NDECOT56501

EC-FUEL-01

AEC581A

Refer to “EL-POWER".

FRONT HEATED
OXYGEN
SENSOR
' B/R
[EA]
BiR
ECM  gR
Fio) |
X
Refer to last page (Foldout page)
RGN
.

ON or START

IGNITION SWITCH

I
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!
3]
B
!
[13]!
Q2HF

Y
rrgl
.
GY/L
3
GY/L
]
INJ#6

INJECTOR
NO. 5

E

Wiring Diagram
BATTERY

DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

Wiring Diagram
mmm : Detectable line for DTC

EXCEPT FOR CALIFORNIA

1
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el
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DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

Wiring Diagram (Cont'd)

FOR CALIFORNIA

INJECTOR

~ ———

BATTERY

INJECTOR
NO. 5

F207

i)
3
C

NDECO158502

EC-FUEL-02

IGNITION SWITCH

ON or START

Refer to “EL-POWER".

§E Bk

EI]-S-[@-S-—S-@-S-W—

FRONT HEATED
OXYGEN
SENSOR

F21d

Y/G y

|—ILJ—| i F201
2 00 BAN-=

INJECTOR INJECTOR g &
% NO. 4 % NO. 6 del

E®) ¢ ® BR
1 [ L
L (K o ielgf
YIPU YiG GYIL . @ |—|—I

T B/R
------- e |

Y/PU YiG GYIL B LG I_I
A [osl [l sl [l
INJ#4 INJ#5 INJ#6 O2HF oesr 1ESM. mR B

—
(%3

3
6/ Gy

»
>

B B B B B B

Refer to last page (Foldout page).
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DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure

Diagnostic Procedure

1 CHECK EXHAUST AIR LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust air leak before three way catalyst.

3 CHECK FRONT HEATED OXYGEN SENSOR
CIRCUIT

SEF099P
OK or NG
OK p (GOTOZ2
NG » Repair or replace.

2 CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.
OK or NG

OK » leoTO3

NG > Repair or repiace.

1. Turn ignition switch “OFF".
2. Disconnect front heated oxygen sensor harness connector
and ECM harness conneclor.

Front heated oxygen
sensor harness

@ Oil connectﬂ)_d__’z
fifler cap
AECTITA
3. Check harness continuity between ECM terminal 50 and

sensor terminal 2.

rﬁ.« —
ECM  [O[ CONNECTOR 3 4
50 i

DISCONNECT

&

DISCONNECT

‘9@@’{ &)

o -

SEF042W
Continuity should exist.
4. Check harness continuity between ECM terminal 50 {or
sensor terminal 2) and ground.
Continuity should not exist.
5. Also check hamess for short to power.

OK or NG
oK » |GoTOS.
NG p [(GOTO4

4 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors E54, F3 (Except for California)

« Harness connectors F12, F201 (For California}

+ Hamess for open or short between ECM and frant heated
oxygen sensor

| 3 Repair open circuit or short to ground
or short to power in harness or con-
nectors.

EC-248
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DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure (Cont'd)

5 CHECK FUEL PRESSURE 8 ,CHECK FUNCTION OF INJECTORS
1. Release fuel pressure to zero. (B) With CONSULT @l
Refer to EC-31. 1. Start engine.
2. Install fuel pressure gauge and check fuel pressure. 2. Perform “POWER BALANCE" in “ACTIVE TEST” mode with
At idling: CONSULT. MA
When fuel pressure regulator valve vacuum hose .
is connected. BacTiveTESTH [
235 kPa (2.4 kg/cm?, 34 psi) )
When fuel pressure regulator valve vacuum hose * %% POWER BALANCE * % * EM
is disconnected. zzzz=z=zzz MONITOR zzzooooo=:
294 kPa (3.0 kg/cm?, 43 psi) CMPS*RPM(REF) 737rpm
MAS AIR/FL SE 1.20V
OK or NG IACV-AACHV 26% LG
OK p |GOTO7Z. m

NG » |coTos. BB2[3][4] rest

[s][e ][ ][ ]| s7ART |

6 |DETECT MALFUNCTIONING PART serasov | g
) 3. Make sure that each circuit produces a momentary engine

Check the following. speed drop

+ Fuel pump and circuit (Refer to EC-458.) .

» Fuel pressure regulator (Refer to EC-32.) @ Without CONSULT AT

1. Start engine.
2, Listen to each injector operating sound.

> Repair or replace.
. A
' G 2 ,
i -~
7  |CHECK MASS AIR FLOW SENSOR "a) ¥ ¢ N ”
i Click -
(B) With CONSULT At idle e
1. Install all parts removed. ‘eh
2. Check "MASS AIR FLOW in “DATA MONITOR™ mode with
CONSULT. BR
3.3 - 4.8 g-m/sec: at idling .
- ble tool
12.0 - 14.9 g-m/sec: at 2,500 rpm // K Suitable too
| Clic 8T
C/,-e n
1 I:‘s,::llﬁ Sllsgarts removed MEC703R
. ved. s n
1 houl rd. ;
2. Check mass air flow sensor signal in MODE 1 with GST. Clicking noise should be heard BS
3.3 - 4.8 g-m/sec: at idling OK or NG ’
12.0 - 14.9 g-m/sec: at 2,500 rpm oK > GO TO Q. BT
NG [ Parform trouble diagnosis for
No Tools INJECTORS”, EC-451.
1. Install all parts removed.
2. Check voltage betwaen ECM terminal 54 and ground. HA
1.0 - 1.7V: at idling
1.7 - 2.3V: at 2,500 rpm 9 CHECK INJECTOR
1. Remove injector assembly. Refer to EC-32.
OK or NG Keep fuel hose and all injectors connected to injector gal- §C
OK > GO TO 8. lery.
. 2. Confirm that the engine is cooled down and there are no
e S e o e e L
- . 3. Disconnect injector harness connectors.
flow sensor circuit or engine grounds. . o ;
4. Disconnect all ignition coil haress connectors.
Refer to EC-115. .
5. Prepare pans or saucers under each injectors. ()4
8. Crank engine for about 3 seconds.
take sure fuel does not drip from injector.
OK or NG
QK (Doss not GO TO 10.
drip)
NG (Drips) » Replace the injectors from which fuel is
dripping. Always replace O-ring with
new one.
EC-249
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DTC P0172 FUEL INJECTION SYSTEM FUNCTION (RICH SIDE)

Diagnostic Procedure (Cont'd)}

10 |CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109.

» INSPECTION END

4 EC-250



DTC P0180 TANK FUEL TEMPERATURE SENSOR

Component Description

Fuel pump and tank fuel temperature
sensor harness connector

Fuel tank
Al

L8

3

Front

T T T

Component Description

The tank fuel temperature sensor is used to detect the fuel tem-
perature inside the fuel tank. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the fuel
temperature input. The sensor uses a thermistor which is sensitive
to the change in temperature. The electrical resistance of the ther-
mistor decreases as temperature increases.

EM

LG

FE

AT

U

BR

ST

RS

BT

HA

SE€

EL

SEFg74Y)
o1 <Reference data> _
g Fluid ‘em?f:)at“re °C Voltage* (V) Resistance (k%)
g 4 Acceptable _
g °f 20 (68) 35 23-27
_‘%L o8F 50 (122) 2.2 0.79 - 0.90
= 0: I *: These data are reference values and are measured between ECM terminal 60
3'1 ) {Tank fue! temperature sensor) and ECM terminal 32 (ECM ground).
(-4) (32) (68) (104) (140) (175}(212)
Temperature “C (°F)
SEF012P
On Board Diagnosis Logic
NOEGO1E7
DTC Ne. Malfunction is detected when ... Check ltems (Possible Cause)
PO180 # An excessively high or low voltage is sent to ECM. « Harness or connactors
0402 e Rationally incorrect voltage is sent to ECM, compared {The sensor circuit is open or shorted.)
with the veltage signals from engine ccolant temperature | e Tank fuel temperature sensor
sensor and intake air temperature sensor. '
DTC Confirmation Procedure oo
NOTE:
If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF" and wait at least 5 seconds
before conducting the next test.
El  With CONSULT
fr MONITOR ¥ NOFAIL [] 1) Turn ignition switch “ON".
CMPS*RPM(REF) Grpm 2) Select “DATA MONITOR” mode with CONSULT.
COOLAN TEMP/S 30°C 3) Wait at least 10 seconds.
INT/A TEMP/S 28°C If the result is NG, go to “Diagnostic Procedure”, EC-254.
If the result is OK, go to following step.
4) Check “COOLAN TEMP/S” value.
If “COOLAN TEMP/S” is less than 60°C (140°F), the result will
— | be OK.
RECORD _If “COOLAN TEMP/S” is above 60°C (140°F), go to the follow-
SEF609W] ing step.
EC-251
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DTC P0180 TANK FUEL TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont'd)

5) Coo! engine down until “COOLAN TEMP/S" is less than 60°C
(140°F).

6) Wait at least 10 seconds.

7) W 1st trip DTC is detected, go to "Dvagnostlc Procedure" EC-
254,

@ With GST

1)  Tumn ignition switch “ON” and wait at least 10 seconds.

2} Select “MODE 7” with GST.
If the result is NG, go to “Diagnostic Procedure”, EC-254.
If the result is OK, go to following step.

3) Select "MODE 1” with GST and check for the engine coolant
temperature.
I(f) :(he temperature is less than 60°C (140°F) the result will be
If the temperature is above 60°C (140°F), go to the following

step.

4) Cool engine down until the engine coolant temperature is less
than 60°C (140°F).

5) Wait at least 10 seconds.

6) Select “MODE 7" with GST.

'7) K 1st trip DTC is detected, go to “Dlagnostlc Procedure”, EC-

254.
No Tools
1) Turn ignition switch “ON” and wait at least 10 seconds.
ECM |o| GCONNECTOR]| . 2) Turn ignition switch “OFF", wait at least 5 seconds and then
turn “ON".
3) Perform “Diagnostic Test Mode 1l {(Self-diagnostic results)” with
ECM.
. If the result is NG, go to “Diagnostic Procedure”, EC-254.
If the result is OK, go to following step.
© 1 4) Check voltage between ECM terminal 59 (Engine coolant tem-
) perature sensor signal) and ground.
SEF781U If the voltage is more than 1.9V, the resuit will be OK.

If the voltage is less than 1.8V, go to the following step.

5) Cool engine down until the voltage becomes more than 1.9V.

6) Wait at least 10 seconds.

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

8) Perform "Diagnostic Test Mode Il (Self-diagnostic resuits)” with
ECM.

9) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
254,

426 EC-252



DTC P0180 TANK FUEL TEMPERATURE SENSOR

Wiring Diagram |

Wiring Diagram

NOECO158
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DTC P0180 TANK FUEL TEMPERATURE SENSOR

Diagriostic Procedure

Diagnostic Procedure

NDEC0170
1 ICHECK POWER SUPPLY 3 CHECK GROUND CIRCUIT
1. Turn ignition switch “OFF". 1. Tum ignition switch “OFF”,
2. Disconnect fuel tank gauge unit harness connector. 2. Check harness continuity between terminal 4 and body
ground.

Fuel pump and tank fuel temperature
sensor harness connector

HAEE®

\ ,/

\ ll
" ‘-T

(4]
@ | ! T \ SEF053W

Front , SEF974U Continuity should exist.
3. Turn ignition switch "ON”. 3. Also check hamess for short to ground and short to power.
4, Check voltage between terminal 1 and ground with CON-
SULT or tester. OK or NG
E— OK p  [|GOTOS.
24 € G o » Jooros
A
L/ 4  |DETECT MALFUNCTIONING PART
Check the following.
« Hamess connectors B201, M124
D & ¢ Harness connectors M42, F104
L & Harness connectors F103, F401
) SEF052W #» Hamess for open or short between ECM and tank fuel tem-
Vaoltage: Approximately 5V perature sensor

» Harnass for open or short between TCM (Transmission con-

OK or NG trol module) and tank fuel temperature sensor

OK p |GOTOS
NG TO 2.

> goTo2 » Repair open circuit or shert te ground

or short to power in harness or con-

2 DETECT MALFUNCTIONING PART nectors.
Check the following.
e Hamess connectors B201, M124 5 CHECK TANK FUEL TEMPERATURE SEN-

s Hamess connectors M42, F104 . |SOR
» Harness for open or short between ECM and tank fuel tem- - _—
perature sensor Refer to “Component Inspection”, EC-255.

OK or NG
» Repair hamess or connector. OK > GOTOS.
NG > Replace iank fuel temperature sensor.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

p  |INSPECTION END

428 EC-254



DTC P0180 TANK FUEL. TEMPERATURE SENSOR

Component Inspection

Hot water

Tank fuel temperature
sensor connacior

DISCONNECT

[@]

SEF054W

Component Inspection

TANK FUEL TEMPERATURE SENSOR N
Check resistance by heating with hot water or heat gun as shewn
in the figure.

NDECO174

Temperature °C (°F) Resistance kQ
20 (68} 23-27
50 {122) 0.79 - 0.90

if NG, replace tank fuel temperature sensor.

EW

LG

Fle

AT

sV

BR

8T

RS

BT

HA

SG

EL

EC-255
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DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER

On Board Diagnosis Logic

MISFIRE

On Board Diagnosis Logic

NDECD?72

If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-
sor (OBD), the misfire is diagnosed.

Sensor

Input Signal to ECM ECM function

Crankshaft position sensor (OBD)

Engine speed On board diagnosis of misfire

The misfire detection logic consists of the following two conditions.

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 revolutions.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will change
from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause
three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the
malfunction indicator lamp will light up based on two trip detection logic. In this condition, ECM monitors
the misfire for every 1,000 revelutions of the engine.

DTC No. Malfuriction is detected when ... Check liems {Possible Cause)
PO300 Multiple cylinders misfire. » Improper spark plug
{0701} e insufficient compression
e Incorrect fuel pressure
P0301 e No. 1 cylinder misfires. « EGR valve P
(0608) ¢ The injector circuit is open or shorted
PO302 o No. 2 cyilinder misfires. . . Injectors-:
(0607) e Intake air leak
e The ignition secondary circuit is open or shorted
P0O303 # No. 3 cylinder misfires. » Lack of fuel
(0606} e Drive plate
- — . e Front heated oxygen sensor

:;06%05‘; ¢ No. 4 cylinder misfires. ¢ Incorrect distributor rotor
PO305 e No. 5 cylinder misfires.
(0604)
P0306 * No. 6 cylinder misfires.
{0603)
Il DTC Confirmation Procedure

% MONITOR  # NOFaLL [] CAUTION: NDECO73

CMPS<RPM(REF) 2000rpm Always drive vehicle at a safe speed.

COOQLAN TEMP/S 90°C NOTE:

\T’:g'ﬁsﬁgg%gﬁ Oggbmfh If “DTC Confirmation Procedure” has been previously conducted,

CLSD THL/P SW OFF always turn ignition switch “OFF” and wait at least 5 seconds

PIN POSI SW OFF before conducting the next test.

(@ With CONSULT
R 1) Turn ignition switch “ON”, and select “DATA MONITOR” mode
ECORD with CONSULT.
SEF869UA

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

EC-256



DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER

MISFIRE

DTC Confirmation Procedure (Cont'd)

3) Turn ignition switch “OFF” and wait at least 5 seconds.
4} 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.

NOTE:
Refer to the freeze frame data for the test driving conditions.

5)

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

257,

@& With GST
1) Start engine and warm it up to normai operating temperature.
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.

NOTE:
Refer to the freeze frame data for the test driving conditions.

4) Select “MODE 7” with GST.

5) |If 1st trip DTC is detected, go to “Diagnostic Procedure”®, EC-
257.

No Tools

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

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

3) Start engine again and drive at 1,500 o 3,000 rpm for at [east
3 minutes.
Hold the accelerator pedal as steady as possible.

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

5) Perform “Diagnostic Test Mode |l (Self-diagnostic resuits)” with
ECM.

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

Diagnostic Procedure

257.

NDECOT74

1

CHECK FOR INTAKE AIR LEAK

3 |CHECK EGR FUNCTION

1. Start engine and run it at idle speed.
2. Listen for the sound of the intake air leak.

Perform “DTG Confirmation Procedure” of “DTC P1402 EGR
FUNCTION (OPENY)". Refer to EC-379.

OK or NG OK or NG
OK » GO TO 2. 0K > GO TO 4.
NG > Discover air lgak location and repair. NG > Repair EGR system.
2 CHECK FOR EXHAUST SYSTEM CLOG-

GING

Stop engine and visually check exhaust tube, three way cata-

lyst and muffler for dents.

OK or NG
oK 3 GO TO 3.
NG > Repair or replace it.

EC-257
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EM
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DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER

MISFIRE
Diagnostic Procedure {(Conit'd)
4 PERFORM POWER BALANCE TEST 6 CHECK IGNITION SPARK
@ With CONSULT 1. Disconnect ignition wire from spark plug.
1. Perlorm “POWER BALANCE” in “ACTIVE TEST” mode. 2. Connect a known good spark plug to the ignition wire.
3. Place end of spark plug against a suitable ground and

BAcTvETESTE [
* %k k POWER BALANCE % % %
zexzzz=zor MONITOR cozzmzz==o=s
CMPS*RPM(REF)} 737rpm

MAS AIR/FL SE 1.20V
IACV-AACHY 26%

B -

TEST
L5 ]6l
SEF389V

| | START
2. Is there any cylinder which does not produce a momentary
engine speed drop?

@ Without CONSULT
When disconnecting each injector hamess connector one at a
time, is there any cylinder which does not produce a momen-
tary engine speed drop?

e

Injector hamess

AEC799A

Yes or No

crank engine.

4. Check for spark.
Ignition wire
Y
- Spark plug
v i »
SEF282G
OK or NG
oK » GO TO 8.
NG » GOTO7.

7 CHECK IGNITION WIRES

Refer to “Component Inspection”, EC-260.
OK or NG

Check the following:

e Distributor rotor head for incorrect
parts

» Ignition coil, power transistor and
their circuits
Refar to EC-355.

OK >

NG > Replace.

Yes p |GOTOS.

GO TO 8.

No . >

8 l CHECK SPARK PLUGS

5 CHECK INJECTOR

Does each injector make an operating sound at idle?

Remove the spark plugs and check for fouling, etc.

SEF1586!1
OK or NG
OK > GO TO 9.
NG » Repair or replace spark plug(s} with

standard type one(s}). For spark plug
type, refer to “ENGINE MAINTE-
NANCE” in MA section.

At idle Click
I,'ur
—% Suitable tool
/1 GlicK
C/""/f
MEC703B
Yes or No
Yes > GO TO 6.
No P | Check injector(s) and circuil{s}. Refer
to EC-451.

432
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DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

Diagnostic Procedtire (Cont'd}

9 ICHECK COMPRESSION PRESSURE

Refer to EM section,
» Check compression pressure.
Standard:
1,196 kPa {12.2 kg/icm?, 173 psi)/300 rpm
Minimum:
883 kiPa (9.0 kg/cm?, 128 psi)/300 rpm
Difference between each cylinder:
98 kPa (1.0 kg/cm?, 14 psiy300 rpm

13 |CHECK FRONT HEATED OXYGEN SENSOR

OK or NG
OK p [GOTO 0.
NG > Check pistons, piston rings, vaives,
valve seats and cylinder head gaskets.

10 |CHECK FUEL PRESSURE

LH/RH
Refer to "Component Inspection”, EC-165. @ﬂ
OK or NG
oK p [GOTO14. MA
NG » Replace front heated oxygen sensor.
ER
14 |CHECK MASS AIR FLOW SENSOR
With CONSULT L&

Check "MASS AIR FLOW" in “DATA MONITOR” mode with
CONSULT.

3.3 - 4.8 g-m/sec: at idling

12.0 - 14.9 g-m/sec: at 2,500 rpm

1. Install any parts removed.
2. Release fuel pressurs to zero.
Refer to EC-31.
3. Install fuel pressure gauge and check fuel pressure.

@ With GST

Check mass air flow sensor signal in MODE 1 with GST.
3.3 - 4.8 g-m/sec: at idling
12.0 - 14.9 g-m/sec: at 2,500 rpm

No Tools

Check voltage between ECM terminal 54 and ground.
1.0 - 1.7Vt at idling
1.7 - 2.3V: at 2,500 rpm

OK or NG
OK p |GOTOIS.
NG P [Check connectors for rusted terminals

or loose connections in the mass air
flow sensor circuit or engine grounds.
Refer to EC-115.

15 |CHECK SYMPTOM MATRIX CHART

AEC921A
At idle:
Approx. 235 kPa (2.4 kgicm?, 34 psi)
CK or NG
0K » |GOoTO12.
NG p |GOTO 1.

Check items on the rough idle symptom in “Symptom Matrix
Chart”, EC-91.

11 DETECT MALFUNCTIONING PART

_ OK or NG
OK > GO TO 186,
NG > Repair or replace.

Check the following.

o Fuel pump and circuit (Refer to EC-458.)

» Fuel pressure ragulator {Refer o EC-32))

# Fuel lines (Refer to “ENGINE MAINTENANCE” in MA sec-
tion.)

» Fuel filter for clogging

16 |ERASE THE 1ST TRIP DTC

Some tests may cause a 1st trip DTC to be set.
Erase the 1st trip DTC from the ECM memory after performing
the tests. Refer to EC-51.

> Repair or repiace.

» |GOTO17.

12 |CHECK IGNITION TIMING

17 |CHECK INTERMITTENT INCIDENT

Perform “Basic Inspection®, EC-81.

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

OK or NG
oK > GO TO 13.
NG » Adjust ignition timing.

» INSPECTION END

FE

AT

sU

BlR

ST

BT

A

§G

EL
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DTC P0300 - P0306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER

Component Inspection

MISFIRE

SEF174P|

Component Inspection

IGNITION WIRES _ ©oecormssor

1. Inspect wires for cracks, damage, bumed terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap termi-
nal. Move each wire while testing to check for intermittent

' MDECO175

breaks.
Resistance:
Cylinder No. Resistance kQ [at 25°C (77°F)]
1 Approximately 6.5
2 Approximately 10.0
3 Approximately 8.5
4 Approximately 12.5
5 Approximately 8.5
6 Approximately 11.0

If the resistance exceeds the above specification, inspect igni-
tion wire to distributor cap connection. Clean connection or
replace the ignition wire with a new one.

EC-260



DTC P0325 KNOCK SENSOR (KS)

Component Description

."_?
Y [
{7

AV

L
%

Piezoelectric element
| I TR

SEF3321

Specification data are reference values and are measured between each terminal and 32 (ECM grounc'lv)a.E !

Component Description vorcone
The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking vibration
from the cylinder block is sensed as vibrational pressure. This
pressure is converted into a voltage signal and sent to the ECM.
Freeze frame data will not be stored in the ECM for the knock
sensor. The MIL will not light for knock sensor malfunction.
The knock sensor has one trip detection logic.

&
MA
EM

LG

g

ECM Terminals and Reference Value

TERMI-
NAL
NO.

WIRE

COLOR ITEM

GCONDITION DATA {DC Voltage) EE

64 w Knock sensor

[Engine is running]
e Idle spead

Approximately 2.5V

AT

On Board Diagnosis Logic woeoorrs X

DTC No.

Malfunction is detected when ...

Check ltems (Possible Cause)

PG325

0304 sor is sent to ECM.

« An excessively low or high voltage from the knock sen-

SU

« Harness or connectors
{The knock sensor circuit is open or shorted.)
e Knock sensor

Yr NOFAIL []
750 rpm

s MONITOR
CMPSeRPM{REF)

[ RECORD

SEF357VvB

BR
ST

RS

DTC Confirmation Procedure BT
NDECOY 78

NOTE: _

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition swiich “OFF” and wait at least 5 seconds

before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-

tery voltage is more than 10V at idle.

@ With CONSULT

1)  Turn ignition switch “ON” and select “DATA MONITOR" mode
with CONSULT.

2) Start engine and run it for at least 5 seconds at idle speed.

3) If DTC is detected, go to “Diagnostic Procedure”, EC-264.

@ With GST

1) Start engine and run it for at least 5 seconds at idle speed.

2) Select “MODE 3” with GST.

3) If DTC is detected, go to “Diagnostic Procedure”, EC-264,

No Tools

1) Start engine and run it for at least 5 seconds at idle speed.

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

EC-261
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EL
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DTC P0325 KNOCK SENSOR (KS)

DTC Confirmation Procedure (Cont'd)

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

4) If DTC is detected, go to “Diagnostic Procedure”, EC-264.

436 EC-262



DTC P0325 KNOCK SENSOR (KS)

Witing Diagram

Wiring Diagram

NDECC180
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DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure

Diagnostic Procedure

NDECOT8!

1 CHECK INPUT SIGNAL CIRCUIT-!

4 CHECK KNOCK SENSOR

1. Turn ignition switch “OFF”,

2. Disconnect ECM hamess connector.

3. Check resistance between ECM terminal 64 and engine
ground.
NOTE:
It is necessary to use an chmmeter which can measure
more than 10 MQ.

.— @ DIGGONHECT
[_Ecv lofconnecTor]| . eﬁ}

64

[Ql

&

Resistance:
Approximately 500 - 620 kQ [at 25°C (77°F)]
4. Alsc check harness for short 1o ground and short to power.

= SEF704U

Refer to “Component Inspection”, EC-265.

OK or NG
OK p |GOTOS.
NG > Raplage knock sensor.

5 RETIGHTEN GROUND SCREWS

OK or NG
0K | 3 GOTOS,
NG [ 3 GOTO 2

Loose and retighten engine ground screws.

AECT92A

> ]Go TO 8.

2 CHECK INPUT SIGNAL CIRCUIT-II

1. Disconnect knock sensor hamess connector.
2. Check harness continuity between ECM terminal 64 and

terminal 2.
e = L
. i _Ecm  [ofconnector] 5 | 48
DISCOMNECT ﬁtd - DISCONNECT
SEF0S55W

Continuity should exist.
3. Also check harmess for short to ground and short to power.

6 CHECK SHIELD CIRCUIT

1. Disconnect harness connectors F209, F&01.
2, Check harness continuity between harness connector F209
and engine ground.
Continuity should exist.
3. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 8.
NG > GO TO 7.

7 DETECT MALFUNCTIONING PART

OK or NG
OK | 3 GO TO 4.
NG » GO TO 3.

Check the following.

e Harness connectors F12, F201

e Harness connectors F209, F&601

« Harness for open or short between harness connector F209
and engine ground

3 DETECT MALFUNCTIONING PART

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

Check the following.

® Harness connector F12, F201

¢ Harness connectors F209, F601

e Hamess for open or short between ECM and knock sensor

8 CHECK INTERMITTENT INCIDENT

| 3 Repair open circuit or short to ground
or short to power in haress or con-

nectors.

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109.

p  |INSPECTION END

EC-264



DTC P0325 KNOCK SENSOR (KS)

Component inspection

SEFO58W

Component Inspection

KNOCK SENSOR N

e Use an ohmmeter which can measure more than 10 MC.

1. Disconnect knock sensor harness cennector.

2. Check resistance between terminal 2 and ground.
Resistance: 500 - 620 k< [at 25°C (77°F)]

CAUTION:
Do not use any knock sensors that have been dropped or
physically damaged. Use only new ones.

NDECD182

EC-265
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Component Description

Core

/ éCOiI
Permanent magnet

SEF956N

mhaﬂ A /X//
@posiﬂon sensor (OBD)

SEF063R

Specification data are reference values and are measured between each terminal and 32 (ECM grcvundm)p.m1

Component Description e
The crankshaft position sensor (OBD) is located on the transaxle
housing facing the gear teeth (cogs) of the drive plate. It detects
the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor fo change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuation of
the engine revoiution.

This sensor is not used to control the engine system. It is used only
for the on board diagnosis.

ECM Terminals and Reference Value

0184

TERMI- WIRE
:?)L COLOR ITEM CONDITION DATA (AC Voltage)
Approximately 1V
(AC range)
(V) oD
[Englne is running] 12 R
o Warm-up condition b
» Idle speed 0
SEF690W
7 |La Crankshaft position
sensor {(OBD} Approximately 2V
(AC range)
M~
[Engine is running] st SAELA LN
e Engine speed is 2,000 rpm O P F LT
SEFEg1W
On Board Diagnosis Logic
NDECO135
DTC No. Malfunction is detected when ... Check items {Possible Cause)
P0335 » The proper pulse signal from the crankshaft position sen- | # Harness or connectors
0802 sor (OBD) is not sent to ECM while the engine is running {The crankshaft position sensor (OBD) circuit is
at the specified engine speed. open.)
s Crankshaft position sensor (OBD)

EC-266



DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

DTC Confirmation Procedure

#r MONITOR ¥ NOFAIL []

CMPS«RPM{REF)

750 rpm

RECORD

SEF357VB

DTC Confirmation Procedure

NOTE:
If “DT'C Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF" and wait at least 5 seconds

before conducting the next test.

(B With CONSULT

1) Turn ignition switch “ON” and select “DATA MONITOR" mode
with CONSULT.

2) Start engine and run it for at least 15 seconds at idle speed.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
269. ‘

@ With GST

1} Start engine and run it for at least 15 seconds at idle speed.

2) Select “MODE 7" with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
269.

No Tools

1) Start engine and run it for at least 15 seconds at idle speed.

NDECOH 86

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

turn “ON".

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

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
269.

EC-267
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Wiring Diagram :
Wiring Diagram _—
CHANKSHAFT s : Detectable line for DTC
POSITION wen ; NoOn-detectable line for DTC
SENSOR (OBD)
ED)
-
)
' i
|
: l
V=TI @=ER B.fH
LG BIY B/Y
[rl [Tl (=]l
. ECM TCM
RECS GND-A GID ZD |(TRANSMISSION
MODULE)
BR B B
‘ J_
=4 =
@3
Refer to last page (Foldout page).
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Diagnostic Procedute

Diagnostic Procedure

MJECD!BJ
1 IFIETIGHTEN GROUND SCREWS 3 DETECT MALFUNCTIONING PART
1. Tumn ignition switch “OFF”. Check the following.
« Harness connectors F103, F401

2. Loosen and retighten engine ground screws.

AEC792A

¢ Harness connectors F307, F501
¢ Hamess for open or short between ECM and crankshaft
position sensor (OBD)

> Repair open circuit or short to ground
or short to power in hamess or con-
nectors, :

4 CHECK GROUND CIRCUIT

» |coTo2

2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect crankshaft position sensor (OBD) and ECM har-
ness connectors.

A’
mr_an\kshaft & /X/’_——
Egposition sensor (OBD)
SEF063R
2. Check continuity betwean ECM terminal 47 and terminal 1.

B | Eom Jo|connecTor]]
— 47 DISCONNECT
&
o | @&
SEF706U

Continulty should exist.
3. Also check harness for short to ground and short to power.

1. Reconnect ECM hamess connector.
2. Check hamess continuity between terminal 2 and engine

ground.

e )

SEFTO7U

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

OK or NG

oK p |GOTOS.

NG p [GOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.

# Harness connectors F103, F401

& Harness connectors F307, F501

& Harness for open or short between crankshaft position sen-
sor (OBD) and ECM '

« Harness for open or short between crankshaft position sen-
sor (OBD) and TCM (Transmission contro! module)

> Repair open circuit or short to ground

OK or NG
OK b [(cOoTOA
NG » [GOTOS.

or short 10 power in harness or con-
nectors.

6 CHECK CRANKSHAFT POSITION SENSOR

(OBD)
Refer to “Compoenent Inspection”, EC-270.
OK or NG

OK > GOTO 7.

NG > Replace crankshaft position sensor
(OBD).

EC-269

@l
MA
EM
LG
FE
A
AX
SU
BR
ST
RS
BT
A
§G

EL



DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (OBD)

Diagnostic Procedure (Cont'd}

7 |CHECK SHIELD CIRCUIT

8 l DETECT MALFUNCTIONING PART

1. Disconnect harmess connsctors F307, F501.
2. Check hamess continuity between harmness connector F307
and engine.
Continuity should exist,
3. Also check harness for short to ground and short to power.

Check the following.

» Hamess connectors F103, F401

o Harness connectors F307, F501

+ Harness connectors F12, F201

o Hamess for open or short between hamess connector F307
and engine ground

OK or NG
OK > GOTO9.
NG » GO TO 8.

>

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

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-10@.

b |INSPECTION END

Component Inspection
CRANKSHAFT POSITION SENSOR (OBD)

NDECOTS3

NDECO189501

Disconnect crankshaft position sensor (OBD) harness connec-
Loosen the fixing bolt of the sensor.

Remove the sensor.
Visually check the sensor for chipping.

Check resistance as shown in the figure.

Resistance: Approximately 166.5 - 203.5Q [at 20°C

(68°F)]

1.
tor.
2.
3.
4,
SEF980N
5.
‘ 1]z
S @
0
P
SEF504V|

EC-270

H NG, replace crankshaft position sensor (OBD).



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Component Description

' Component Description

Rotor screw Rotor head

Light Sealed The camshaft position sensor is a basic component of the engme

emitting cover control system. It monitors engine speed and piston position. G

diode These input signals to the ECM are used to control fuel injection,
ignition timing and other functions. BA

The camshaft position sensor has a rotor plate and a wave-form-

ing circuit. The rotor plate has 360 slits for a 1° (POS) signal and

6 slits for a 120° (REF) signal. The wave-forming circuit consists B

Photo diode ol of Light Emitting Diodes (LED) and photo diodes.

o ‘F’mfer The rotor plate is positioned between the LED and the photo diode.

transistor  gergogy The LED transmits light to the photo diode. As the rotor plate turns, LG
the slits cut the light to generate rough-shaped pulses. These

pulses are converted into on-off signals by the wave-forming circuit .

EC

120° signal slit for No. 1 cylinder
and sent to the ECM.

The distributor is not repairable and must be replaced as an
assembly except distributor cap and rotor head.

NOTE:
The rotor screw which secures the distributor rotor head to the
1° signal slit distributor shaft must be torqued properly.
i@ : 3.6+0.3 N-m (37+3 kg-cm, 323 in-Ib) AT
120° signal slit '
Rotor plate SEF6148 AKX
ECM Terminals and Reference Value —
Specification data are reierence values and are measured between each terminal and 32 (ECM ground).
TER- .
MiNAL | VIRE ITEM . CONDITION DATA (DC Voltage) BR
NO COLOR
[Engine is running] g7
[tgnition switch “OFF™] 0-15V
¢ For a few seconds after turning ignition swﬂch ’
4 |wa ECM relay (Self shutoff) | “OFF BS
{Ignition switch “OFF”] BATTERY VOLTAGE
e A few seconds passed after turning ignition At - 14v) '
switch “OFF BY
' 0.3-05Y
02 e e——
[Engine is running] S
o Idie speed o I SG
iR
44 W Camshaft position sen- seroery L
45 |W sor (Reference signal) 0.3 - 0.5V
(V) —
[Engine is running] N IVETTLEVERET IO
e Engine speed is 2,000 rpm 0 N
SEF998U

EC-271 a5
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

ECM Terminals and Reference Value (Cont'd)

TER- | \wiRE
MINAL coLO ITEM CONDITION DATA {DC Voltage)
NO. R
Approximately 2.5V
M
[Engine is running] 51—
¢ Warm-up condition gl L
o Idie speed
- SEF9gsl)
49 |om Camshaft_posqlon sen-
sor (Position signal) Approximately 2.5V
WM
[Engine Is running] SN
o Engine speed is 2,000 pm 0
SEF001V
67 |(B/W
Power supply for ECM | [Ignition switch “ON"] Bﬂ\TI-F F\{IY VOLTAGE
72 |BW (11 -14V)
[Engine is running] BATTERY VOLTAGE
17 [BW Current retum o Idle speed (11 - 14V)
On Board Diagnosis Logic
NDECO132
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P0340 A) Either 1° or 120° signal is not sent to ECM for the {e Hamess or connectors
010 first few seconds during engine cranking. {The camshaft position sensor circuit is open or
shorted.
B) Either 1° or 120° signal is not sent to ECM often | Camsha)ft position sensor
enough while the engine speed is higher than the |, giarter motor (Refer to EL section.)
specified engine speed. e Starling system circuit (Refer to EL section.)
C) The relation betwesn 1° and 120° signal is not in | ® Dead (Weak) battery
the normal range during the specified engine
speed.

DTC Confirmation Procedure

NOTE:

NDECG123

e Perform “PROCEDURE FOR MALFUNCTION A” first. If
DTC cannot be confirmed, perform “PROCEDURE FOR
MALFUNCTION B AND C”.

o If

“DTC Confirmation Procedure”

has been previously

conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.

EC-272



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

DTC Confirmation Procedure (Cont'c)

¥ MONITOR  sr NOFAIL

COOQLAN TEMP/S 30°C

RECORD

SEF002PA

¥t MONITOR ¢ NOFAIL []

CMPSsRPM{REF}

750 rpm

RECORD

SEF357VA

PROCEDURE FOR MALFUNCTION A
(E) With CONSULT

1)

NDECOI1935071

Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.
3) Crank engine for at least 2 seconds. MA
4) If 1st trip DTC is detected, go to “Diagnostic Proceure”, EC-

275.
With GST EM
1) Crank engine for at least 2 seconds.
2) Select "MODE 7” with GST. LG
3) i 1st trip DTC is detected, go to “Diagnostic Proceure”, EC-

275.
No Tools
1) Crank engine for at least 2 seconds.
2) Tum igniticn switch “OFF", wait at least 5 seconds and then FE

turn “ON”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic results) with

ECM. AT
4) |If 1st trip DTC is detected, go to “Diagnostic Proceure®, EC-

275.

AX
PROCEDURE FOR MALFUNCTION B AND C 0
NDECO?: = S[UJ

@ With CONSULT

1)

Turn ignition switch “ON”.

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

3) Start engine and run it for at least 2 seconds at idle speed.

4) |If 1st trip DTC is detected, go to “Diagnostic Proceure”, EC-
275. - 8T

& With GST

1) Start engine and run it for at least 2 seconds at idle speed. RS

2) Select “MODE 7” with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Proceure”, EC-
275. BT

No Tools

1) Start engine and run it for at least 2 seconds at idle speed.

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

3) Egr{;l)rm “Diagnostic Test Mode II” (Self-diagnostic results) with g¢

4} If 1st trip DTC is detected, go to “Diagnostic Proceure”, EC-
275. EL

DX

EC-273 wr



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Wiring Diagram
Wiring Diagram
NDECO184
EC-CMPS-01
BATTERY
| 10A Refer to “EL-POWER".
m  Detectable line for DTC
e ;. NoON-detectabls line for DTC
) |
R
N G
)
i
—
R R B
7 = =1
Lo |ECM DISTRIBUTOR
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é l] OSITION SENSQOR)
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o
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T
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Refer to last page (Foldout page).
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Diagnostic Procedure

Diagnostic Procedure

1 | RETIGHTEN GROUND SCREWS

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

NDECO{95
@l

3 |DETECT MALFUNCTIONING PART
Check the following.
e« Harness for open or short between camshaft position sensor MIA

and ECM relay
« Hamess for open or shorl between camshaft position sensor

and ECM EM

> Repair harness or connhectors. L@

4 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect ECM harness conneclor.
3. Check harness continuity between sensor terminal 4 and

AECT92A ECM terminal 49, sensor tarminal 3 and ECM terminals 44, FE
48,
GO TO 2.
> | & —_ =4 | AT
A (oM _iolcownzetor|  rarifismes LER
2 |CHECK POWER SUPPLY @j “ 2448, E s
1. Disconnect camshalft position sensor harness connector. ‘ @
L= B & »
A VP
LA,
Y W= SEF700U
= Continuity should exlst. BR
4. Also check harness for short to ground and short to power.
=2 OK or NG ST
‘Camshat oK GO TO 5.
position se% / >
harness connector NG > Repair open circuit or short to ground
Oy or short fo power in harness or con- BS
AEC800A nectors.
2. Tum ignition switch “ON".
3. Check voliage between terminal 5 and ground with CON- BT
SULT or tester. 5 |CHECK GROUND CIRCUIT
HECONNECT 1. Turn ignition switch "OFF”.
= ié} 2. Check harness continuity between sensor terminal & and HA
SEEIEIEIE P 1.5, engine ground.
_ & DISCONNECT Py S@
@@\ GABHEE . & @%ﬁ
'
) —ee 2
) SEF708U
Voltage: Battery voltage @ I ! DX
OK or NG == L
oK » [GOTO4. . SEF710U
Continuity should exist.
NG > GOTO 3. 3. Also check hamness for short to ground and short to power.
OK or NG
OK p [GOTO7.
NG p [|GOTOS.
EC-275
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Diagnostic Procedure (Cont'd)

6 DETECT MALFUNCTIONING PART

Check the following.
» Harness connectors F12, F201

and engine ground

» Hamess for open or short between camshaft position sensor

nector.

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

7 CHECK CAMSHAFT POSITION SENSOR
Refer to “Component Inspection”, EC-276.

OK or NG
CK > GO TO 8.
NG > Replace camshaft position sensor.
8 CHECK INTERMITTENT INCIDENT

. m COMNEST
i[__EcM [ofconnecTonl| . E}

X

® o

SEF752U

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

> INSPECTION END

Component Inspection
CAMSHAFT POSITION SENSOR
1. Install any parts removed.

2. Start engine.

NDECO196

NDECDIS6S0T

3. Check voltage between ECM terminals 44, 48 and ground,
ECM terminal 49 and ground with DC range.

Condition

ECM terminal

Voltage

44, 48 and ground

0.3 -0.5V

Engine running at idle

SEFgg7U
Approximately 2.5V
(V) Lo
10 . .:. . .:.. .:. . ‘ . .:. I .:. .
5
49 and ground oh-L
SEF899U

EC-276



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS)

Component Inspection (Cont'd}

Condition

ECM terminal

Voltage

Engine speed is 2,000 rpm

44, 48 and ground

V)

0.3 - 0.5V

ATEVNEVEREY IV

SEFagsU

49 and ground

Approximately 2.5V

(v)

SEe T AT AT
] St

SEF001V

EC-277

If NG, replace distributor assembly with camshaft position sensor.
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DTC P0400 EGR FUNCTION (CLOSE)

Description
Description
NDECO197
SYSTEM DESCRIPTION
NDEC03197801
Sensor Input Signal to ECM ECI:fof:nc- Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engihe coclant temperature sensar Engine coolant temperature ES;R con- EGRC-solencid valve
Ignition switch Start signal
Throttle position sensor Throttle position

This system cuts and controls vacuum applied to the EGR valve to
suit engine operating conditions. This cut-and-control operation is
accomplished through the ECM and the EGRC-solenoid valve.
When the ECM detects any of the following conditions, current
does not flow through the solenoid valve. This causes the intake
manifoid vacuum to be discharged into the atmosphere. The EGR

valve remains closed.

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

- EGRC-solenoid valve

EGR and vacuum

EGRC-BPT
valve

Gollector Throtile
body

SEF317U

COMPONENT DESCRIPTION N
Exhaust Gas Recirculation (EGR) Valve —
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 and EGRC-BPT valve operation. The
vacuum controls the movement of a taper valve connected to the
vacuum diaphragm in the EGR valve.

SEF783K

EC-278



DTC P0400 EGR FUNCTION (CLOSE)

Description (Cont'd)

To intake
air duct

EGRC-solenoid Valve N
The EGRC-solencid valve responds to signals from the ECM.
When the ECM sends an ON {ground) signal, the coil in the sole-
noid valve is energized. The vacuum signal (from the intake mani-
fold collector to the EGR valve) passes through the solenoid valve.
The signat then reaches the EGR valve.

When the ECM sends an OFF signal, a plunger will then move to
cut the vacuum signal.

SEF318UD,
On Board Diagnosis Logic _—
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
sensor sor under the condition that calls for EGR, a low-flow malfunction
is diagnosed.
EGR
temperature
ECM
SEFQ73Pf
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
Po400 No EGR flow is detected under conditions that call for EGR valve stuck closed
0302 EGR. EGRC-BPT valve

Vacuum hoses
EGRC-solenocid valve
EGR passage

EGR temperature sensor
Exhaust gas leaks

L 2N BN B BE BE BN

@l
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DTC P0400 EGR FUNCTION (CLOSE)

DTC Confirmation Procedure

&) DTC Confirmation Procedure
M EGR SYSTEM Po40o Bl [] CAUTION: NDECOAsS
OUT OF CONDITION Always drive vehicle at a safe speed.
=====zzzz=z MONITOR =zzz==zz== NOTE:
CMPS«RPM(POS) 775rpm e If “DTC Confirmation Procedure”™ has been previously
B SN 0V conducted, always turn ignition switch “OFF” and wait at least
' 5 seconds before conducting the next test.

‘e P0400 will not be displayed at “SELF-DIAG RESULTS” mode
with CONSULT even though DTC work suppart test result is
NG.

SEFE03W|  TESTING CONDITION:
For best results, perform the test at a temperature of 5°C

W EGR sYSTEM Posco Bl [] (41°F) or higher.
(@ With CONSULT
MONITOR 1) Turn ignition switch “ON”
"EHEQ:EE-M{POS} 1';@;;"“‘ 2) Check “COOLAN TEMP/S” in “DATA MONITOR" mode with
THRTL POS SEN 0.88v CONSULT. .
B/FUEL SCHDL 3.9msac Confirm COQLAN TEMP/S value is within the range listed
below.

COOLAN TEMP/S: Less than 40°C (104°F)
If the value is out of range, park the vehicle in a cool place and
allow the engine temperature to stabilize. Do not attempt to

SEF604W lower the engine coolant temperature with a fan or means

other than ambient air. Doing so may produce an inaccurate
B EGR SYSTEMPo400 ll [] diagnostic result.

3) Start engine and let it idle monitoring “COOLAN TEMP/S”

COMPLETED value. When the “COOLAN TEMP/S” value reaches 70°C

{158°F), immediately go to the next step.

4) Select “EGR SYSTEM P0400” of “EGR SYSTEM” in "DTC
WORK SUPPORT” mode with CONSULT.

5) Touch “START".

6) Accelerate vehicle to a speed of 40 km/h (25 MPH) once and

SELF-DIAG RESULTS then stop vehicle with engine running.

SEF785UA If “COMPLETED” appears on CONSULT screen, go to step 9.
If “COMPLETED” does not appear on CONSULT screen, go to
the following step.

7) Check the output voltage of “THRTL POS SEN" (at closed
throttle position) and note it.

8) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions until
"TESTING” changes to “COMPLETED", (It wiil take approxi-
mately 60 seconds or more.)

CMPS.APM (POS) 1,600 - 2,400 rpm
B/FUEL SCHDL 3.0 - 4.5 msec
THRTL POS SEN X-(X+08)V

X = Voltage value measured at step 7

Selector lever Suitable position

i “TESTING” is not displayed after 5 minutes, retry from
step 2.

9) Make surs that “OK” is displayed after touching “SELF-DIAG
RESULTS". If “NG” is displayed, refer to “Diagnostic
Procedure”, EC-283.

EC-280



DTC P0400 EGR FUNCTION (CLOSE)

Overall Function Check

__ 5 CONNECT
[—_Ecm__|ofconnecTon] G}
63

AEN.

i L)

SEF786U

DISCONMNECT

6 )

SEF787U

Overall Function Check ecos
Use this procedure to check the overall EGR function. During this
check, a 1st trip DTC might not be confirmed.
#) Without CONSULT
1} Start engine and warm it up to normal operating temperature.
2) Check the EGR valve lifting when revving engine from idle up
to 3,000 rpm quickly under no load.
EGR valve should lift up and down without sticking.
If NG, go to “Diagnostic Procedure”, EC-283.
3} Check voltage between ECM terminal 63 (EGR temperature
sensor sighat) and ground at idle speed.
Less than 4.5V should exist.
4)  Turn ignition switch “OFF”,
5) Disconnect EGR temperature sensor harness connector.
6) Check harness continuity between EGR temperature sensor
harness connector terminal 2 and ground.
Continuity should exist.
7) Perform “EGR TEMPERATURE SENSOR”, “Component
Inspection”, EC-377.

Overall function check
\\\\\\\\l\llli,u,%”
< 4 5

N ¢/
Qﬁ\\) ©
Se K Y
=Y ,2
el E]
Zo 5J

%1000 v/min N3

Check the EGR valve
lifting when revving
engine from idle

up to 3,000 rpm quickly.

SEFB63U

MA

EM

LG
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FE

S
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A
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EL
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Wiring Diagram

DTC P0400 EGR FUNCTION (CLOSE)

IGNITION SWITCH
ON or START

Wiring Diagram

NLDECO208

EC-EGRC1-01

Refer to “EL-POWER”. s : Detectable line for DTC

g % m— : Non-detectable line for DTC
| |
LY
|‘"| (7T
¥
||
T
LY
IT' EGRC !Iz'ghFA‘F'ERATURE
SOLENOID /Y:;"—Vi:h SENSOR
VALVE ol
L ] 2]
GIY W/PU B/Y
GY B/Y
|@| A
GY B;I'Y
®

+ )
&
1

-
s
%e
=
=]

GY W/PU BrY B
II1 03" |I 63 Ii |I 43 II ECM Il 42 fl ToM
EGR EGRTS GND-A SENS | TCM |\ mission
GND | eONTROL
MODULE)
Refer to last page (Foldout page).
2 <:>678910® i]2}3 8171 (Fioa (ﬂ)pgm .
15]16]17]18]19]20 G
i |
25126
34]35
[43]4]
105]106]107 m
113|114f115 .’
121122123

EC-282
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DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure

Diagnostic Procedure

NDECG201
&l
1 CHECK EXHAUST SYSTEM 2 CHECK VACUUM SQURCE TO EGR VALVE
1. Start engine. With CONSULT
2. Check exhaust pipes and muffler for leaks. 1. Warm engine up to normal operating temperature. MA
2. Disconnect vacuum hose to EGR valve.
3. Check for vacuum existence at idle.
EM

AW <

‘- Va um hose conneciedﬁ FE

SEF099P C
to EGR valve
OK or NG AECBO01A
y Vacuum should not exist at idle.
OK (With GO TO 2.
COI\(ISI:JLT) > 4. Select "EGRC SOLENCID VALVE” in "ACTIVE TEST” mode AT
with CONSULT and turn the solenoid valve “ON".
OK (Without p |GOTO 3. 5. Check for vacuum existence when revving engine from idle
CONSULT) up to 3,000 rpm. AX
NG P | Repair or replace exhaust system.
BACTIVETESTEH [
EGRC SOLV ON SU
(EGR) FLOW
=z==z===== MONITOR z=========
CMPSeRPM(REF) 2850rpm Ehi
ST
IS [ON/OFF ][ OFF |
SEF788U RS
Vacuum should exist when revving engine.
OK or NG BT
OK p [GOTO4.
NG B [GOTOS.
. HA
86
EL
D3¢

EC-283 457
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DTC P0400 EGR FUNCTION (CLOSE)

Diagnostic Procsdure (Cont'd)

3 CHECK VACUUM SOURCE TO EGR VALVE

® Without CONSULT

1. Warm engine up.to normai operating temperature
2. Disconnect vacuum hose to EGR valve.

3. Check for vacuum existence at idle.

to EGR vaive
AEC801A

Vacuum should not exist at idle.

4. Check for vacuum existence when revving engine from idle
up to 3,000 rpm quickly.
Vacuum should exist when revving engine.

6 Cl:)ECK EGRC-SOLENOID VALVE OPERA-
TION

(f) With CONSULT

1. Turn ignition switch “ON".

2. Perform “EGRC SOL/V CIRCUIT” in “FUNCTION TEST
mode with CONSULT.

B eGRC 50UV CIRCUITR
DCES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

NexT | NO ]| YES |

MEF957D

OK or NG
OK > GO TO 4.
NG » GO TO 5.

4 CHECK EGR VALVE

Refer to “Component Inspection”, EC-285,

OK or NG
oK p  |GOTO 1.
NG » Replace EGR valve.

5 |CHECK VACUUM HOSE

1. Tum ignition switch “OFF”.

With CONSULT

1. Turn ignition switch “ON".

2. Tum EGRC-solenoid valve “ON" and “OFF” in “ACTIVE
TEST" mode with CONSULT and check operating sound.

WACTIVETESTE [
EGRC sOLWV “"ON
(EGR) FLOW
—=oooooa=s MONITOR et
CMPS-RPM(REF) Orpm

I (ON/OFF] [ OFF |

Clicking nolse should be heard.

SEF788U

2. Check vacuum hose for clogging, cracks or improper con- OK or NG
nection, OK p |GOTOCS
. NG > Repair or replace EGRC-solenoid
@M valve or repair circuit.
Split
Clogging
==
R‘ Improper connection
) SEF108L

OK or NG
OK (With » GO TO 8.
CONSULT}
OK (Without » GOTO7.
CONSULT)
NG _ > Repair or replace vacuum hose.

EC-284




DTC:P0400 EGR FUNCTION (CLOSE)

Diagnostic Procedure (Cont'd)

7 'cl':ll.(!)ENCK EGRC-SOLENOID VALVE OPERA-

& Without CONSULT

1. Disconnect ECM hamess connector.

2. Turn ignition switch “ON”.

3. Connect a suitable jumper wire between ECM terminal 103

and engine ground.

DISCONNECT

ECM ]q CONNECTOR]I '

%03

[_nm@

SEF354V
4. Check operating sound of EGRC-solenoid valve when dis-
connecting and connecting the jumper wire,
Clicking noise should be heard.

OK or NG
oK » |GoTOSs.
NG > Repair or replace EGRC-solenoid
valve or repair circuit.

MEF137D)

SEF083P

8  |CHECK EGRC-SOLENOID VALVE
Refer to “Compenent Inspection”, EC-370.
OK or NG
OK p |GOTOS.
NG > Replace EGRC-solenoid valve.
9 CHECK EGRC-BPT VALVE
Refer to “Component inspection”, EC-285.
- . OK or NG
OK p |GOTC 10
NG P [Replace EGRC-BPT valve.
10 CHECK EGR TEMPERATURE SENSOR
Refer to “Cornponent Inspection”, EC-377.
OK or NG
oK p |GOTOC 1.
NG » Replace EGR temperature sensor.
11 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT”, EC-109.

»

INSPECTION END

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. If aleakage is noted, replace the valve.

EC-285

Component Inspection

EGR VALVE
Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

e Check for sticking.
If NG, repair or replace EGR valve.

NOECG202

NDECO2p2801

NOECO20Z804
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DTC P0402 EGRC-BPT VALVE FUNCTION

Description
Description
NDECG203
ECM
" . 4
Ignition switch
{power supply)
Air duct ~—_ [ Intake manifold coliector
EGRC-solenoid valve
To EGR

Air
filter

. EGR valve
Air
bleed
Diaphragm

EGR
temperature
Sensor

L
N

Exhaust pressure “ EGRC-BPT - . Intake

valve \ ———- manifoid
TL ———- Exhaust

===+ manifotd SEF864U

SYSTEM DESCRIPTION .
The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling intake manifold
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to posi-
tioning of the EGR valve or to engine operation.

On Board Diagnosis Logic
NDECO204

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will increase.
If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRC-solenoid valve.
If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indicated.

DTC No. Malfunction is detected when ... Check ltems (Possible Cause)

EGRC-BPT vaive

EGR vaive

Loose or disconnectad rubber tubse
Blocked rubber tube

Camshaft position sensor

Biocked exhaust system

Orifice

Mass air flow sensor
EGRC-solenoid valve

Po402 e The EGRC-BPT valve does not operate properly.
0306

EC-286



DTC P0402 EGRC-BPT VALVE FUNCTION

DTC Confirmation Procedure

II‘ Vacuum gauge
L
1

EGR valve

EGRC-BPT
valve

SEFS30VA,

B EGRC-BPT VLV Podaz il ]

OUT OF CONDITION

MONITOR =======z=x

1250rpm

0.62v
2.4msec

CMPS«RPM(POS)
THRTL POS SEN
B/FUEL SCHDL

0 20 40 60 80 100

SEF605W,

B EGRC-BPT vLv Podo2 B [

CMPSeRPM(POS)
THRTL POS SEN
B/FUEL SCHDL

1325rpm
0.66V
2.8msec

0 20 40 €0 80 100

SEFE6W|

B EGRC-BPTVLVPodo2 I [
COMPLETED

| SELF-DIAG RESULTS

SEF868UA)

B EGRC-BPT vLv Po402l [ ]
INCREASE ENGINE SPEED
AND MAINTAIN BETWEEN
2000 TO 26800 RPM,
TOUCH NEXT.

2400 2800

2000

I NEXT

SEFQ34WA

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

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

TESTING CONDITION

For best results, perform the test at a temperature of 5°C
{41°F) or higher.

(® With CONSULT

NDEC0465

1} - Instail vacuum gauge between EGRC-BPT valve and EGH
valve as shown in the illustration.

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

3) Stop engine and wait at least 5 seconds.

4) Turn ignition switch “ON” and select “EGRC-BPT/V P0402" of
“EGR SYSTEM" in “DTC WORK SUPPORT” mode with CON-
SULT.

5) Start engine and let it idle.

6) Touch “START".

7} Check the output voltage of “THRTL POS SEN’ (at closed
throttle position) and note it.

8) When the following conditions are met, “TESTING” will be dis-

played on the CONSULT screen and the bar chart may
increase. Maintain the conditions many times uniil “COM-

PLETED" appears.
CMPS.RPM (POS)

1,000 - 1,600 rpm

Vehicie speed 30 - 56 km/h (19 - 35 MPH)
B/FUEL SCHDL 2327 msec
- THRTL POS SEN - (X +0.90) V

X = Voltage value measured at step 7

Selector lever Suitable position

¢ The bar chart on CONSULT screen indicates the status of
this test. However, the test may be flnished 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 [If “TESTING” does not appear on CONSULT screen, retry

from step 3.

If CONSULT instructs to carry out “OVERALL FUNCTION

CHECK”, go to next step. If “NG” is displayed, refer to “Diag-

nostic Procedure”, EC-288.

10) Open engine hood.

11) Raise engine speed to 2,000 to 2,800 rpm under no-load and
hold it. Then touch “NEXT” on the CONSULT screen.

9)

EC-287
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DTC P0402 EGRC-BPT VALVE FUNCTION

DTC Confirmation Procedure (Cont'd)

2

W EGRC-BPT VLV Pos02ll []
MAINTAIN ENGINE SPEED
2000 TO 2800 RPM.
VACUUM SHOULD BE
BETWEEN —5.91 in.Hg AND
0 in.Hg WITH VACUUM
GAUGE. 1S VACUUM OK?

—23.62 591 0

NO | YES |

SEFC35WA

ll

g/\f&cuum gauge
|

EGR valve

EGRC-BPT
valve

SEF830V,

12) Check vacuum gauge while keeping engine speed 2,000 to

2,800 rpm.

Vacuum should he 0 to -20 kPa (0 to =150 mmHg, 0 to
—5.91 inHg).

if NG, go to “Diagnostic Procedure”, EC-288.

If OK, touch “YES" on the CONSULT screen.

13) Check the rubber tube between intake manifold collector,

EGRC-solenoid valve, EGR valve and EGRC-BPT valve for
cracks, blockages or twist. '
If NG, repair or replace.

If OK, touch “YES” on the CONSULT screen.

Overall Function Check

Use this procedure to check the overall function of the EGRC BPT
valve. During this check, a 1st trip DTG might not be confirmed.
0 Without CONSULT

1)
2)

3)
4)

5)

Diagnostic Procedure

DEC0205

Install vacuum gauge between EGRC-BPT valve and EGR
valve as shown in the illustration.

Lift up vehicle.

Start engine and shift to “1” position.

Check vacuum gauge while keeping engine speed 2,000 to

2,800 rpm.
Vacuum should be 0 to -20 kPa (0 to —150 mmHg, 0 to

-5.91 inHg).

If NG, ge to “Diagnostic Procedure”, EC-288.

If OK, go to next step.

Check rubber tube between intake manifold collector, EGRC-
solenoid valve, EGR valve and EGRC-BPT valve for
misconnections, cracks or blockages.

If NG, repair or replace.

NDECoa66

1

CHECK HOSE

3 I CHECK ORIFICE

1. Turn ignition switch “OFF".
2. Check vacuum hose for clogging and improper connection.

Check if orifice is installed in vacuum hose between EGRC-
BPT valve and EGRC-solenoid valve.

462

OK or NG OK or NG
0K [ 2 GOTO 2, OK » GO TO 4.
NG > Repair or replace vacuum hose. NG » Replace vacuum hose.
2 CHECK EXHAUST SYSTEM 4 CHECK EGRC-BPT VALVE
Check exhaust system for collapse. Refer to “Component Inspection”, EC-289.
OK or NG OK or NG
OK > GO TO 3. OK > GO TOS.
NG > Repair or replace exhaust system. NG > Replace EGRC-BPT valve.
EC-288



DTC P0402 EGRC-BPT VALVE FUNCTION

Diagnostic Procedure (Cont'd)

5 CHECK CAMSHAFT POSITION SENSOR 8 CHECK EGR VALVE
Refer to “Component inspection”, EC-276. ' Refer to “Component Inspection”, EC-285. @D
OK or NG OK or NG
CK b |GOTOS. OK p |GOTOS. MA
NG > Replace camshaft position sensor. NG > Replace EGR valvs.
6 CHECK MASS AIR FLOW SENSOR 9 CHECK INTERMITTENT {NCIDENT EM
Refer to “Component Inspection”, EC-123. Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
OK or NG INCIDENT", EC-109. L&
OK p [GOTO7Z.
NG > Replace mass air flow sensor. > INSPECTION END
7 CHECK EGRC-SOLENOID VALVE FE
Refer to “C_omponent Inspection”, EC-370.
OK or NG AT
OK » GO TO 8.
NG »> Replace EGRC-solenoid vabve.
AX
SU
8T
RS
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- [FA
ing any pressure from under EGR-BPT valve.
Leakage should exist. 56

X No pressure EL

SEF172P

NDECOZ05501

EC-289 463
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DTC P0420 THREE WAY CATALYST FUNCTION

On Board Diagnosis Logic
On Board Diagnosis Logic .
ECM | The ECM monitors the switching frequency ratio of front and rear
Front Rear heated oxygen sensors. :
heated heated A warm-up three way catalyst with high oxygen storage capacity

oxygen
sensor

oxygen
sensor

will indicate a low switching frequency of rear heated oxygen sen-
sor. As oxygen storage capacity decreases, the rear heated oxy-
gen sensor switching frequency will increase.

When the frequency ratio of front and rear heated oxygen sensors

Three way . approaches a specified limit value, the warm-up three way cataliyst
catalyst malfunction is diagnosed.
» . Exhaust gas
SEF184UB
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
« Warm-up three way catalyst does not operate properly. |e Warm-up three way catalyst
« Warm-up three way catalyst does not have enough oxy- | ¢ Exhaust tube
P0420 gen storage capacity. ¢ Intake air leaks
0702 o Injectors
o Injector leaks
e Spark plug
o Improper ignition timing
@ DTC Confirmation Procedure
% MONITOR ¥ NOFAlL [] NDECoseT
CAUTION:
CMPS*RPM (POS) 2037rpm Always drive vehicle at a safe speed.
FR O2 SENSOR 0.68v NOTE:
A v et If “DTC Confirmation Procedure” has been previously conducted,
RR 02 MNTR LEAN always turn ignition switch “OFF” and wait at least 5 seconds
VHCL SPEED SE Okrn/h before conducting the next test.
() With CONSULT
1) Start engine and drive vehicle at a speed of more than 70 km/h
l RECORD | (43 MPH) for 2 consecutive minutes.
SEFO7WI  2) Stop vehicle with engine running.
' 3) Set “MANU TRIG” and “HI SPEED”, then select “FR O2
W sRTsTATUs @[] SENSOR", “RR 02 SENSOR", “FR 02 MNTR", “RR 02
MNTR” in “DATA MONITOR” mode with CONSULT.
CATALYST CMPLT 4) Touch “RECORD” on CONSULT screen with engine speed
g‘Z’ASF;f,ESOTHEM '(';ﬂ,f_ﬁ held at 2,000 rpm constantly under no load.
02 SEN HEATER CMPLT 5) Make sure that the switching frequency between “RICH” and
EGR SYSTEM INCMP “LEAN” of “RR 02 MNTR” is much less than that of “FR 02
MNTR” as shown below.
Switching frequency ratio = A/B
PRINT A: Rear heated oxygen sensor switching frequency
SEF215UC B: Front heated oxygen sensor switching frequency

This ratio shouid be less than 0.75.
If the ratio is greater than above, the warm-up three way cata-
lyst is not operating properly.
If the “FR 02 MNTR” does not indicate “RICH” and
“LEAN" periodically more than 5 times within 10 seconds
at step 4, perform trouble diagnosis for “DTC P0133” first.
(See EC-176.)
If the result is NG, go to “Diagnostic Procedure”, EC-291.
If the result is OK, go to following step.

6) Select “AUTO TRIG” in “DATA MONITOR” mode with CON-
SULT.

7) Drive vehicle at a speed of approximately 86 to 96 km/h (53 to

EC-290



DTC P0420 THREE WAY CATALYST FUNCTION

DTC Confirmation Procedure (Cont'd)

== CONNECT _ .

ECM 0 CONNECTOR
50 56 3

SEF441V|

60 MPH) with “D” position (“OD” ON) for at least 10 consecu-
tive minutes.
{Drive the vehicle in an area where vehicle speed and accel-
erator pressure can be held steady and constant.)
If the result is NG, go to “Diagnostic Procedure”, EC-291.
8) Select “SRT STATUS” in “DTC CONFIRMAT!ON” mode with
CONSULT.
Verify that “CATALYST” is “CMPLT".

9)
If not "CMPLT", repeat the test from step 6.

Overall Function Check _

Use this procedure to check the overall function of the warm-up

three way catalyst. During this check, a 1st ttip DTC might not be

confirmed.

# Without CONSULT

1) Start engine and drive vehicle at a speed of more than 70 km/h
{43 MPH)} for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeters probes between ECM terminal 50 (front heated
oxygen sensor signal) and engine ground, and ECM terminal
56 (rear heated oxygen sensor signal) and engine ground.

4) Keep engine speed at 2,000 rpm constant under no lead.

5) Make sure that the voltage switching frequency (high & low)
between ECM terminal 56 and engine ground is very less than
that of ECM terminal 50 and engine ground.

Switching frequency ratio = A/B

A: Rear heated oxygen sensor voltage switching fre-
quency

B: Front heated oxygen sensor voltage switching fre-
quency

This ratio should be less than 0.75.

If the ratio is greater than above, it means warm-up three way
catalyst does not operate properly. Go to “Diagnostic
Procedure”, EC-291.

NOTE:

If the voltage at terminal 50 does not switch periodically more than

5 times within 10 seconds at step 5, perform trouble diagnesis for

“DTC P0O133" first. {See EC-1786.)

Diagnostic Procedure

NDECO208

1 CHECK EXHAUST SYSTEM

Visually check exhaust tubes and muifler for dent.

OK or NG
oK p (GOTOZ2.
NG p |Repair or replace it.

EC-291
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DTC P0420 THREE WAY CATALYST FUNCTION

Diagnosfic Procedure (Cont'd)

2 CHECK EXHAUST AIR LEAK

o

l CHECK IGNITION SPARK

1. Start engine and run it at idle. 1. Tum ignition switch “OFF”.
2. Listen for an exhaust air leak before the warm-up three way 2. Disconnect ignition wire from spark plug.
catalyst. . 3. Connect a known good spark plug to the ignition wire.
4, Place end of spark plug against a suitable ground and
crank engine.
5. Check for spark.
Ignition wire
‘ \ Spark plug
SEFO99P = P
)
OK or NG i

OK > GO TO 3. SEF282G
NG | 3 Repair or reptace. OK or NG

OK » GO TO 8.
3 CHECK INTAKE AIR LEAK NG » |GOTO7

Listen for an intake air leak after the mass air flow sensor.

7 CHECK IGNITION WIRES

OK or NG
OK [ 2 GO TO 4.
NG > Repair or replace.

Refer to “Component Inspection”, EC-260.
OK or NG

4 CHECK IGNITION TIMING

Check ignition timing.
Refer to “TROUBLE DIAGNOSIS — BASIC INSPECTION?,
EC-81.

OK p | Check ignition coil, power transistor
and their circuits. Refer to EC-355.
NG > Replace.

8 CHECK INJECTOR

OK or NG
OK » GO TO 5.
NG > Adjust ignition timing.

8 CHECK INJECTORS

1. Refer to WIRING DIAGRAM for Injectors, EC-451.

2. Stop engine and then tum ignition switch “ON".

3. Check voltage between ECM terminals 102, 104, 106, 109,
111 and 113 and ground with CONSULT or tester.

— m CONHELT
|__ecm CONNECTOR]| H.S. ij]

J02,104,108,109,111,113,

& |
& e |

SEF711U

[y

. Turn ignition switch “OFF”.

2. Remove injector assembly.
Refer to EC-32.
Keep fuel hose and all injectars connected to injector gal-
lery.

3. Disconnect all ignition coll harmess connectors.

4. Tum ignition switch “ON".

Make sure fuel does not drip from injector.

OK or NG

OK (Does not GO T0O 9.

drip)

Replace the injector(s) from which fuel
is dripping.

NG (Drips} »

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

Battery voltage should exist. ;’i';‘;zb'e Is b [INSPECTION END
OK or NG Trouble is not Replace warm-up three way catalyst.
OK p |GOTOE. fixed
NG » Perform “Diagnostic Procedure”,
“INJECTOR", EC-452.
EC-292




DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

On Board Diagnosis Logic

On Board Diagnosis Logic

NOTE:

If DTC P0440 is displayed with P1448, perform trouble diaghosis for DTC P1448 first. (See EC-409.)

This diagnosis detects leaks in the EVAP purge line using engine intake manifold vacuum.
If pressure does not increase, the ECM will check for leaks in the line between the fuel tank and EVAP can- MA
ister purge volume control solenoid valve, under the following “Vacuum test” conditions.
The vacuum cut vaive bypass valve is opened to clear the line between the fuel tank and the EVAP canister
purge volume control sofenoid valve. The EVAP canister vent control valve will then be closed to shut the EVAP gy
purge line off. The EVAP canister purge volume control solenoid valve is opened to depressurize the EVAP

purge line using intake manifold vacuum. After this occurs, the EVAP canister purge volume control solenoid

NOECOZ1D

valve will be closed. LG
EVAP service port
EVAP control system pressure sensor. g K
Vacuum cut valve hypass valve—r—\ G{ EC
~ @R 1] FE
Fuel tank Vacuum EVAP EVAP canister
cut valve |canister purge volume AT
EVAP canister control solenoid valve
~ vent control \$
valve SEF918U | Ay
DTC No. Malfunction is detected when ... Check ltems {Possible Cause)
P0440 e EVAP control sysiem has a leak. o iIncorrect fuel tank vacuum refief valve Su
0705 o EVAP control system does not operate properly. e Incomrect fuel filler cap used
o Fuel filler cap remains open or fails to close.
e Foreign matter caught in fuel filler cap. BRE
# Leak is in line between intake manifold and
EVAP canister purge volume control solencid
valve. &7
e Foreign matter caught in EVAP canister vent
controf valve,
& EVAP canister or fuel tank leaks R@
¢ EVAP purge line (pipe and rubber tube) leaks
¢ EVAP purge iine rubber tube bent.
« Biocked or bent rubber tube to EVAP control BT
system pressure sensor
.| ® Loose or disconnected rubber tube
o EVAP canister vent control valve and the circuit
e EVAP canister purge veolume control solenoid A
valve and the circuit
¢ Absolute pressure sensar
e Tank fuel temperature sensor g@
¢ MAP/BARO switch solenoid valve and the circuit
¢ Blocked or bent rubber tube to MAP/BARC
switch solenocid valve and the circuit EL
e O-ring of EVAP canister vent control valve is
missing or damaged.
o Water separator DX
o EVAP canister is saturated with water.
‘| ® EVAP control gystem pressure sensor
CAUTION: .
e Use only a genuine NISSAN fuel filler cap as a replacement. If an incorrect fuel filler cap is used,
the MIL may come on.
e - If the fuel filler cap is not tightened properly, the MIL may come on.
e Use only a genuine NISSAN rubber tube as a replacement.
467
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

DTC Confirmation Procedure

[5]

B EVAP SML LEAK PO440 I D

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F) .

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STCPPED.
IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

| EXIT || START

|

SEF405WA

B EvAP SML LEAK Po440 B[]

WAIT. ..

2 7O 10 MINUTES
KEEP ENGINE RUNNING

AT IDLE SPEED.

SEF929V|

B EVAP SML LEAK Po440 D

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TCO
HIGH. RETEST AFTER FUEL
HAS COOLED.

| EXIT || _PRINT

SEFEE9UA

B EVAP SMLLEAK Po440 ll []

dokdok ok QR Hok ook ok

[ END [ PRINT

SEF297UA

-

DTC Confirmation Procedure

NOTE:
« [If DTC P0440 is displayed with P1448, perform trouble
diagnosis for DTC P1448 first. (See EC-408.)

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

TESTING CONDITION:

e Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on filat level surface.

e Always perform test at a temperature of 0 to 30°C (32 to
86°F).

e lt is better that the fuel level is low.

With CONSULT

1) Turn ignition switch “ON".

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

3) Turn ignition switch “ON" and select “DATA MONITOR” mode

with CONSULT.

Make sure that the following conditions are met.

NDECO211

4)
COOLAN TEMP/S

0 - 70°C (32 - 158°F)

INT/A TEMP SE 0 - 80°C (32 - 140°F)

5) Select “EVAP SML LEAK P0440” of “EVAPORATIVE SYS-
TEM” in “DTC WORK SUPPORT" mode with CONSULT.
Foliow the instruction displayed.

NOTE:

e If the CONSULT screen shown at left is displayed, stop the
engine and stabilize the vehicle temperature at 25°C (77°F) or
cooler. After “TANK F/TMP SE” becomes less than 30°C
(86°F), retest.

{Use a fan to reduce the stabilization time.)

e If the engine speed cannot be maintained within the range

displayed on the CONSULT screen, go to “Basic Inspection”,

EC-81.

Make sure that “OK” is displayed.

If “NG” is displayed, refer to “Diagnostic Procedure”, EC-295.

NOTE:

Make sure that EVAP hoses are connected to EVAP canister

purge volume control solenoid valve properly.

With GST

NOTE:

e Be sure to read the explanation of “Driving Pattern” on EC-46
before driving vehicle.

e [t is better that the fuel level is low.

1) Start engine.

2) Drive vehicle according to “Driving Pattern”, EC-46.

3) Stop vehicle.

4) Select “MODE 1” with GST. .

o |If SRT of EVAP system is not set yet, go to the following step.

o If SRT of EVAP system is set, the result will be OK.

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

6) Start engine.

It is not necessary to cool engine down before driving.

Drive vehicle again according to the “Driving Pattern”, EC-46.

EC-294

6)

7)



DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL

LEAK) (NEGATIVE PRESSURE)

DTC Confirmation Procedure (Cont'd)

8) Stop vehicle.
9) Select “MODE 3" with GST.
e |If P0O440 is displayed on the screen, go to “Diagnostic Gl
Procedure™, EC-295.
e If P1440 is displayed on the screen, go to “Diagnostic Proce- MA
dure” for “DTC P1440”, EC-386.
¢ If P1447 is displayed on the screen, go to “Diagnostic Proce-
dure” for “DTC P1447", EC-405. EW
e [f P0O440, P1440 and P1447 are not displayed on the screen,
go to the following step. '
10) Select “MODE 1” with GST. LG
s |If SRT of EVAP system is set, the result will be OK. :
e If SRT of EVAP system is not set, go to step 6. EC
No Teols
NOTE:
e Be sure to read the explanation of “Driving Pattern” on EC-46 [FE
before driving vehicle.
e [t is better that the fuel level is low. AT
1) Start engine.
2) Drive vehicle according to “Driving Pattern”, EC-46.
3) Stop vehicle. AY
4) Turn ignition switch “OFF” and wait at least 5 seconds.
5) Turn ignition switch “ON" and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM. suU
8) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
295. IE}
8T
RS
Diagnostic Procedure woecos BT
1 ICHECK FUEL FILLER CAP DESIGN 2 ICHECK FUEL FILLER CAP INSTALLATION HA
1. Turn ignition switch “OFF". Check that the cap is tightened properly by rotating the cap
2. Check for genuine NISSAN fuel filler cap design. clockwisa.
OK or NG §C
/\ oK » |GoToa.
‘ ‘ \ NG » |e Open fuel filler cap, then clean cap | [EL
and fue! filler neck threads using air
— blower.
« Retighten until ratching sound is
= m:
SEF915U 3  |CHECK FUEL FILLER CAP FUNCTION
OK or NG Check for air releasing sound while cpening the fuel filler cap.
OK GO TO 2. OK or NG
NG Replace with genuine NISSAN fuel OK > Go TO 6.
filler cap.
NG p |GOTOA4
469
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont'd)

4 CHECK FUEL TANK VACUUM RELIEF

6 CHECK FOR EVAP LEAK

VALVE
Refer to "Evaporative Emission System”, EC-24.
OK or NG
OK ~ p |GOTOS.
NG > Replace fuel filler cap with a genuine
one.

5 INSTALL THE PRESSURE PUMP

To locate the EVAP leak, install EVAP service port adapter and
pressure pump to EVAP service port securely.

AECB02A

service
port

Pressure
pump

SEF916U
NOTE:

With CONSULT

1. Turn ignition switch “ON”.

2. Select “EVAP SYSTEM CLOSE” of “WORK SUPPORT”
mode with CONSULT.

3. Touch “START” and apply pressure into the EVAP line until
the pressure indicator reaches the middle of the bar graph.
NOTE:

e Never use compressed air or a high pressure pump.
o Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of
pressure in the system.

l EVAP SYSTEM CLCSEN [:I

APPLY PRESSURE TO
SERVICE PORT TO RANGE
BELOW.

DO NCT EXCEED 0.8psi.

.

0.2 0.4
| END ' |

SEF917U
4. Using EVAP leak detector, locate the EVAP leak. For the
leak detector, refer to the instruction manual for more

details.
Refer to “EVAPORATIVE EMISSICN LINE DRAWING”, EC-

28,

Leak detector

Improper installation of the EVAP service port adapter to SEF200U
the EVAP service port may cause leaking.
OK or NG

OK GO TO 8.
Models with » GO TO 6. >
CONSULT NG > Repair or replace.
Models with- » GO TO7.
out GONSULT

EC-296




DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure (Cont'd}

7 |CHECK FOR EVAP LEAK

& Without CONSULT

1. Turn ignition switch “OFF”.

2. Apply 12 volis DC to EVAP canister vent confrol valve. The
valve will close. (Continue to apply 12 volts until the end of
test.}

EVAFP canister
vent control valve

EVAP canister

Battery

SEF420V

3. Apply 12 volts DC 10 vacuum cut valve bypass valve. The
valve will open. (Continue to apply 12V until the end of
test.)

Vacuum cut
valve bypass valve

Vacuum cut valve

EVAP canister SEF421V

4. Pressurize the EVAP line using pressure pump with 1.3 to
2.7 kPa {10 to 20 mmHg, 0.38 to 0.79 inHg), then remove
pump and EVAP service port adapter.

NOTE: )

» Never use compressed air or a high pressure pump.

» Do not exceed 4.12 kPa (0.042 kg/ecm?, 0.6 psi) of
pressure In the system.

5. Using EVAP leak detector, locate the EVAP leak. For the
leak detector, refer to the instruction manual for more
details. Refer to "“EVAPORATIVE EMISSION LINE
DRAWING”, EC-28.

Leak detector

SEF200U
OK or NG
oK p |(GOTOS.
NG » Repair or replace.

EC-297

8 CHECK WATER SEPARATOR
Refer to "Component Inspection”, EC-402. @&l
QK or NG
CK > GO TO 9. MA
NG > Replace water separator.
EM
9 CHECK EVAP CANISTER VENT CONTROL
VALVE, O-RING AND CIRCUIT
Refer to “DTC Confirmation Procedure”, EC-306. L@
OK or NG
OK > GO TO 10.
NG » Repair or replace EVAP canister vent
control valve and O-ting or harness/
connector. ' EE
10 CHECK IF EVAP CANISTER SATURATED T
WITH WATER A
1. Remove EVAP canister with EVAP canister vent control
valve attached. M
2. Check if water will drain from the EVAP canister.
SU
/EVAF' canigter
BR
8T
EVAP canister
Water\‘ vent control valve EBS
SEF596U
Yes or No
Yes » GO TO 1. BY
No (With > GO TO 13.
CONSULT) [H]A
No (Without > GO TO 14.
CONSULT)
§G
11 CHECK EVAP CANISTER
Weigh the EVAP canister with the EVAP canister vent control EL
valve attached.
The weight should be less than 1.8 kg (4.0 Ib).
OK or NG a4
OK (With > GO TO13.
CONSULT)
OK (Without > GO TO 14.
CONSULT)
NG > GOTO 12
471
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DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE)

Diagnostic Procedure {Conlt'd)

12 |DETECT MALFUNCTIONING PART

15 ’CHECK VACUUM HOSE

Check the following.

o EVAP canister for damage

» EVAP hoss between EVAP canister and water separator for
clogging or poor connection

Check vacuum hoses for clogging or disconnection. Refer to
“Vacuum Hose Drawing”, EC-18.

> Repair hose or replace EVAP canister.

13 |CHECK EVAP CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE OPERATION

(E) With CONSULT

1. Disconnect vacuum hose to EVAP canister purge volume
control solenoid valve at EVAP service port.

. Start engine.

. Perform “PURG VOL CONT/Y" in "ACTIVE TEST mode.

. Touch “Qu” on CONSULT screen to increase “PURG VOL
CONT/V” opening to 100.0%.

5. Check vacuum hose for vacuum when revving engine up {o

2,000 rpm.

N

OK or NG
oK | 2 GO TO 186,
NG » Repair or reconnect the hose.
16 CHECK EVAP CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Refer to “Companent Inspection™, EC-305.

N ——H N

— EVAP canister purge

volume control
solenoid valve
harness connector

AEC804A
OK or NG
OK p |GOTO17.
NG > Replace EVAP canister purge volume
contrel solencid valve.

17 |CHECK ABSOLUTE PRESSURE SENSOR

mactveTesTH [
PURG VOL CONTA  100.0%
==z======= MONITOR ==z======:
CMPSRPM(REF) 2187rpm
FR 02 MNTR RICH
THRIL POS SEN .64V
A/F ALPHA 90%
|Qujl_UP_|[ DWN |[Qd|
SEF771W
Vacuum should exist.
OK or NG
OK > GO TO 17.
NG > GO TO 15.

14 |CHECK EVAP CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE OPERATION

) Without CONSULT

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

2. Stop engine.

3. Disconnect vacuum hose to EVAP canister purge volume
control solenoid valve at EVAP service port.

4, Start engine and let it idle for at least 80 seconds.

5. Check vacuum hose for vacuum when revving engine up to
2,000 rpm.
Vacuum should exlst.

Refer to “Component Inspection”, EC-132.

_—
Absolute pressure sensor

harness connector

AEC794A
OK or NG
oK p (GO TO 18.
NG > Replace absolute pressure sensor.

OK or NG
QK » GO TO 17.
NG > GO TO 15,

EC-298




DTC P0440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (NEGATIVE PRESSURE) ‘

Diagnostic Procedure (Cont'd)

18

CHECK MAP/BARO SWITCH SOLENOID
VALVE AND CIRCUIT

Refer to “Component Inspection®, EC-352.

solenoid valve '/
harness connector

7\""\_“\_

AEG803A
OK or NG
oK p |GOTO19.
NG > Replace MAP/BARQ switch solenoid
valve.
19 CHECK TANK FUEL TEMPERATURE SEN-

SOR

Refer to “Component Inspection”, EC-255.

Fuet pump and tank fusl temperature
sensor harness connector

Fuel tank
Al

(o]

RN .

Front SEF974U
OK or NG
oK p |GOTO20.
NG » Replace tank fuel temperature sensor,

20 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR al
Refer to “Component Inspection”, EC-318. '
View with protector remode
EVAP c\ontrol s.: stem Front MA
S, y _@L\<
pressure sensor © Fuel tank
harness connector _
(S
LG
SEF092Y
OK or NG
0K » |GoTO=1. FE
NG » Replace EVAP control system pressure
SEensor.
AT
21 CHECK EVAP PURGE LINE
Check EVAP purge line {pipe, rubber tubs, fuel tank and EVAP M
canister) for cracks or improper connection.
Refer to “Evaporative Emission System”, EC-24.
OK or NG SU
OK » GO TO 22.
NG | 4 Repair or reconnect the hose. BR
22 [CLEAN EVAP PURGE LINE 10
Clean EVAP purge line (pipe and rubber tube) using air blower.
RS
> GO TO 23.
BT
23 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109. [HA
> iNSPECTION END S@
=
133X
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE (CIRCUIT)

Description
Description
. NOECOZ14
SYSTEM DESCRIPTION :
NDECOET4501
. ECM
Sensor Input Signal to ECM function Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engine coolant temperaiure sensor Engine cooclant temperature
Ignition switch Start signal :
Throttle position sensor Throttie position E:Z:P S?r; EVAP canister purge volume
. - - purg control solenoid valve
Throttle position swilch Closed throttle position flow control
. Density of oxygen in exhaust gas
Front heated oxygen sensors {Mixture ratio tesdback signal)
Tank fusl temperature sensor Fuel temperature in fuel tank
Vehicle speed sensor Vehicle speed

rarar s

TTITTT

SEF337Y

Specification data are reference values.

This system controls flow rate of fuel vapor from the EVAP canis-
ter. The opening of the vapor by-pass passage in the EVAP canis-
ter purge volume control solenoid valve changes to control the flow
rate. The EVAP canister purge volume control solenoid valve
repeats ON/OFF operation according to the signal sent from the
ECM. The opening of the valve varies for optimum engine control.
The optimum value stored in the ECM is determined by consider-
ing various engine conditions. When the engine is operating, the
flow rate of fuel vapor from the EVAP canister is regulated as the
air flow changes.

COMPONENT DESCRIPTION N
The EVAP canister purge volume controf solenoid vaive uses a
ON/OFF duty to control the flow rate of fuel vapor from the EVAP
canister. The EVAP canister purge volume control solenoid valve
is moved by ON/OFF pulses from the ECM. The longer the ON
pulse, the greater the amount of fuel vapor that will flow through the
valve.

CONSULT Reference Value in Data Monitor
Mode

NDEC0215

MONITOR ITEM

CONDITION SPECIFICATION

e Engine: After warming up

Idle (Vehicle stopped)

PURG VOL C/V

o Air conditioner swiich “OFF”

0%

o Shift lever: “N”

¢ No-load

2,000 rpm

EC-300



DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME

CONTROL SOLENOID VALVE (CIRCUIT)

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and 32 (ECM groun&vf.s

ECM Terminals and Reference Value

co216

@l
TERMI- WIRE ]
NAL -6 0R ITEM CONDITION DATA (DC Voltage)
NC. 1A
[Engine is running]
[Ignition switch “OFF”] )
e For a few seconds after turning ignition switch 0-1.5v EM
4 W/G Ef(f;)M relay (Self shut- “OFF*
[ignition switch “OFF”] . |BATTERY VOLTAGE LG
# Afew seconds passed after tuming ignition switch
u , (11 - 14V)
OFF
BATTERY VOLTAGE
(11 - 14V)
()
P SRS R EE
[Engine is running] ag|..5.
e Idie speed 0
AT
EVAP canister purge SEF994U  ayw
5 G/B volume centrol sole-
nofd valve BATTERY VOLTAGE
(11 - 14V}
e Engine speed is 2,000 rpm (More than 100 sec- N - BR
onds after starting engine) o
' ST
SEF995U
67 |BW
Power supply for ECM | [ignition switch “ON"] BATTERY VOLTAGE RS
72 B/W {11 - 14V)
[Engine is running] BATTERY VOLTAGE
17 |BW Current return o Idle speed (11 - 14V) BT
On Board Diagnosis Logic vocemmrr ML
DTC Na. Malfunction is detected when ... Check ltems (Possible Cause}
P0443 An improper voltage signal is sent to ECM through the ¢ Harness or connectors §G
1008 valve. (The valve circuit is open or shorted.)
e EVAP canister purge volume control solenoid
valve EL
3] DTC Confirmation Procedure [DX
¥r MONITCR ¢ NOFAIL |:| NOTE: NDECO218
CMPS*RPM(REF) 750 rpm if “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm battery
voltage is more than 11V at idle.
(8 With CONSULT
RECORD 1) Turn ignition switch “ON",
SEFss7vAl 2}  Select “DATA MONITOR” mode with CONSULT.
475
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DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
" CONTROL SOLENOID VALVE (CIRCUIT)

DTC Confirmation Procedure (Cont'd)

3) Start engine and let it idle for at least 13 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
304.

With GST _

1) Start engine and let it idle for at least 13 seconds.

2) Select “MODE 7” with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
304.

No Tools

1) Start engine and let it idle for at least 13 seconds,

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

3) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il {Self-diagnostic results)” with ECM.

4) It 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
304.

EC-302



DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE (CIRCUIT)

Wiring Diagram

Wiring Diagram

NDECO219

EC-PGC/V-01 @l

BATTERY

I MIA
jon |Peferto “EL-POWER"
% [34] s : Detectable line for DTC
I s+ NoN-dtactable line for DTC EM
H
|_._| E53
X LC

I_.—:u
:UJ

FE
=1 =
é pEST AT
]
LI L] X
W/G Bﬁ\f
' =
La:v" BR
ARl

VOLUME 8T

11 & =
| |

W/G BW BW  BW G/B GB BT
Ml I 721 (R [E]
SSOFF VB VB CRTN EVP1 EGM A
Refer to last page (Foldout page). EL
- E2 . E=D
4l AN ED) 3 i)
] BT E - K Cl2)™ . o
{5 |
1
108 1]2]3 n [20]21]22] 24128 a4]45]a8l47] |e4]es|es 7
16 [516]7[8]9] O 26{27] 28] 20] 30} v P [e]eolecTe1[=2]zs]eslea]zo] 1]
|11]:2f13]14] a3 |34]35]6187] [54]ss]se]5 7 a8[73]74]75] 78] evll? H.S.
124 IEEEJ [efae] ao4a1] [42]42] [sefeofe1]ez]e3] [rafrelzs] (20 ]
AECH13A
477



478

DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE (CIRCUIT)

Diagnostic Procedure

Diagnostic .Procedure

1 CHECK POWER SUPPLY

3 CHECK OUTPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF.
2. Disconnect EVAP canister purge volume control solenoid
valve harness connector.

EVAP canister purge
volume control
solenoid valve

A"

AECB04A

3. Turn ignition switch “ON”.

4. Check voltage between terminal 1 and ground with CON-
SULT or tester. :

& DISCONNECT

iRy . Eé}

Gy
e |

Voltage: Battery voltage

SEFO57W

. Turn ignition switch “OFF”,

. Disconnect ECM harness connector.

. Check harness continuity between ECM terminal 5 and ter-
minal 2.

o k==
H.S. I[C_Ecm[o{comecron] 5y | 88

5 DISCONNECT

W =

DOISCONNECT

[l

&

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

SEFQ58W

OK or NG
OK » GO TOS5.
NG > GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

# Harness connectorg F12, F201

e Harness for open or short between EVAP canister purge vol-
ume control solenoid valve and ECM

» Repair open circuit or short to ground

OK or NG or short to power in harness or con-
OK p (GOTOS3. nectors.
NG p |GOTOZ2

2 DETECT MALFUNCTIONING PART

5 CHECK EVAP CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Check the following.

¢ Hamess connectors F12, F201

¢ Harness for open or short between EVAP canister purge vol-
ume control solenoid valve and ECM relay

# Harness for open or short between EVAP canister purge vol-
ume control solenoid valve and ECM )

Refer to “Component Inspection”, EC-305.

OK or NG
oK > GO TOB.
NG > Replace EVAP canister purge volume
control sofenoid valve,

» Repair harmess or connectors.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109.

> INSPECTION END

EC-304

NDECO220




DTC P0443 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE (CIRCUIT) _

Component Inspection
Component Inspection .
mactveresTm [ EVAP CANISTER PURGE VOLUME CONTROL
PURG VOL CONT/V  100.0% SOLENOQID VALVE S Gl
=z):|\'/|:;::|§{:|£': M%PEIITOH bttt fanfntnt=S @ With CONSULT
S*RPM(R 2187 .
RoamntaT AT 1. Start engine. _ _ RIA
THRTL POS SEN 0.64V 2. Perform “PURG VOL CONT/V" in “ACTIVE TEST” mode with
A/F ALPHA 90% CONSULT. Check that engine speed varies according to the
‘valve opening. M
If OK, inspection end. If NG, go to following step.
{Qu” upP “ DWN "le 3. Check air passage continuity.
SEFT7IW ' LG
Condition Alr passage continuity
PURG VOL CONT/ value between A and B
100.0% Yes EC
0.0% No
FE

If NG, replace the EVAP canister purge volume control sole-
hoid valve.
AT

# Without CONSULT
Check air passage continuity.

. Air passage continuity A%
SEFecoY Condition between A and B
12.V direct current supply between ter- Yes 81
minals
No supply No
BR
If NG or operation takes more than 1 second, replace solenocid
valve.
8T
a3 RS
® SEFE61U
BT
A
SC
EL
DX

EC-305 479



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Component Description

VALVE (CIRCUIT)

To water t Coil
separator

O-ring~ Canister side Plunger

Terminat

Spring

SEF032W

Q

View with protector removed

SEF957U

Component Description oo
The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenoid valve responds to signals from the ECM. When the
ECM sends an ON signal, the coil in the solenoid valve is ener-
gized. A plunger will then move to seal the canister vent. The abil-
ity to seal the vent is necessary for the on board diagnosis of other
evaporative emissicn control system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows
“EVAP Control System (Small Leak)” diagnosis.

CONSULT Reference Value in Data Monitor

Mode
o . NDEC0223
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
VENT CONT/V o Ignition switch: ON OFF

Specification data are reference values and are measured between each terminal and 32 (ECM grounc'iv).

ECM Terminals and Reference Value

ECOZE4

TERMI- WIRE

NAL COLOR ITEM CONDITION DATA (DC Voltage)

NO.

EVAP canister vent control . . I BATTERY VOLTAGE
108 |LG/B valve [lgnition switch “ON”] (11 - 14V)
On Board Diagnosis Logic
) NDECG225
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO446 An improper voltage signal is sent to ECM through EVAP e Harness or connectors
0903 canister vent control valve. (The valve circult is open or shorted.)
e« EVAP canister vent control valve

480

DTC Confirmation Procedure

NOTE:

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

TESTING CONDITION:

Before performing the following procedure, confirm battery
voltage is more than 11V at idle.

NDECOZ28
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

VALVE (CIRCUIT)

DTC Confirmation Procedurs (Cont'd}

CMPS-RPM{REF)

¥ MONITOR ¥y NOFAIL I:l

750 rpm

RECORD

SEF357VA]

With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT. @l

3) Start engine and wait at least 8 seconds.

4) g019 st trip DTC Is detected, go to “Diagnostic Procedure”, EC- MA

@ With GST

1) Start engine and wait at least 8 seconds. EN]

2) Select “MODE 7" with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- e
309.

@) No Tools

1) Start engine and wait at least 8 seconds.

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

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

4) go‘la st trip DTC is detected, go to “Diagnostic Procedure”, EC- p7

SU

BR

ST

RS

BT

[HA

SG

EL

DX

EC-307 481



482

Wiring Diagram

VALVE (CIRCUIT)

DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Wiring Diagram

IGNITION SWITCH

ON or START

Refer to "EL-POWER".

BE
B
>

Be

Q=0
3 &M 3
CEZZE
<g-pT
My 9
Q m
r- o

Ewi}l-a-s-ﬂ}s-o-a—s

=

-

vs)

,_
)
o

{:F
6l

2
o7}

él..

i
B

r
iy
&

B
o

By

ECM
£101

Q
w
Q
<

EC-VENT/V-01

mm : Detectable line for DTC
= ;. Non-detectable fine for DTC

DATA LINK
CONNECTOR
FOR GONSULT

(A=
—1

k=g

[ s [7 ]85 [10] (M42) ]2]s
ie]i7]iehialeo]21 ]2 ealoe] W \slsl7

O

EC-308

AECE14A



DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
"VALVE (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

1 INSPECTICN START

Do you have CONSULT?

Yas or No
Yes > GO TO 2.
No > GO TO 3.

2 CHECK EVAP CANISTER VENT CONTROL
‘VALVE CIRCUIT :

1. Tum ignition switch “OFF” and then tum “ON”.

2. Select “WVENT CONTROL/N” in “ACTIVE TEST” mode with
CONSULT,

3. Touch “ON/OFF* on CONSLUILT screen.

BACTVETESTE [

VENT CONTROLV  QFF

========== MONITOR ==z=zz=zz==
CMPS-BPM(REF)  Orpm
FR 02 MNTR RICH
A/F ALPHA 100%
THARTL POS SEN Q.52v

4. Check for operating sound of the valve".
Clicking nolse should be heard.

SEF361U

OK or NG
OK » |GOTO7.
NG p |GOTOS.

NDECO229
@l
3 |CHECK POWER SUPPLY
1. Turn ignition switch “OFF".
2. Disconnect EVAP canister vent control valve harness con- MiA
nector.
View with protector removed
© EVAP canigi\er ' EM
vant gontral valve
: LG
:*\*/_—L o
EVAP canister SEF957U
3. Tum ignition switch “ON”.
4. Check voltage between terminal 2 and ground with CON-
SULT or tester. AT
& DISCONMNECT
& (2 €5 ax
Y .
*
& e =
SEFB84L
Voltage: Battery voltage SW
OK or NG
OK > GO TO 5.
NG > GOTO 4. RS
4 DETECT MALFUNCTIONING PART BT
Check the following.
& Hamess connectors M119, M201
o 10Afuse HA
« Harness for open or shont between EVAP. canister vent con-
trol valve and fuse
§G
> Repair hamess ar connectors.
EL
X
483
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DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CIRCUIT)

Diagnostic Procedure (Cont’d)

5 ICHECK OUTPUT SIGNAL CIRCUIT 6 DETECT MALFUNCTIONING PART
1. Turn ignition switch “OFF". Check the following.
2. Disconnect ECM harness connector. e Harness connectors M119, M201
3. Check hamess continuity between ECM terminal 108 and e Harmnass connectors M42, F104
terminal 1. o Harness for open or short between EVAP canister vent con-
trol valve and ECM
’@ = ) > Repair open circuit 6r short to ground
L_Ecm_[o]conncToR] dﬁj T.8. or short {o power in haress or con-
TASCONNECT 108 BISCONNECT ) nectors.

7 CHECK EVAP CANISTER VENT CONTROL

@ VALVE
@ SEFB85U Refer to “Compenent Inspection” EC-310.
Continulty should exist. OK or NG
4, Al heck h for sh i
so check harness for short to ground and short to power. oK > GO TO 8.
OK or NG NG » Replace EVAP canisfer vant control
OK p |GOTOT7. valve.
NG p |GOTOS.
8 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-1089.
p  [INSPECTION END
0-ing €3 Component Inspection .
m~weesrm L])i EVAP CANISTER VENT CONTROL VALVE N "
VENT CONTROWV OFF Check air passage continuity,
ONITOR @ With CONSULT
CMPS-RPMREF)  Orpm Perform “VENT CONTRQOL/V” in "ACTIVE TEST” mode.
FR 02 MNTR RICH
-’P’,fﬁ’}'[':;é\s SEN (1105%’3 Condition Air passage continuity
_ VENT CONTROLV between A and B
[ ON_][ON/OFF on No
OFF Yes
SEF191V
#® Without CONSULT
- ir passage continuity
Q
% Condition between A and B
. 12V direct current supply between ier- N
Q\ e’ minals 1 and 2 ' °
O-ring
No supply Yes
" = ®f52-12N-m
W (0.54 - 1.2 kg-m,
BATTERY 46.9 - 104 in-1b)
AECTS3A

484 EC-310



- DTC P0446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CIRCUIT)

Component Inspection (Cont'd)

If NG or operation takes more than 1 second, clean valve using air

blower or replace as necessary.
if portion B is rusted, replace EVAP canister vent control @]

valve.
Make sure new O-ring is installed properly.

A
[
LG
e
AT
AX
SU
BR
ST
RS
BT
HA
§G

EL
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

Compornient Description

SENSOR

Evaporative
amission {EVAP)
control system
pressure sensor

SEF429Q

=~

4]

—y

Cutput voltage V

(=]

o
o sin oW Amo
——T

23

(=70, ~2.76, —1.35)
Pressure kPa (mmHg, inHg, psi)
(Relative to atmospheric pressure) geros4s

+¢i.0
(+30, +1.18, +0.58)

Specification data are reference values.

Component Description

NOECD231

The EVAP control system pressure sensor detects pressure in the
purge fine. The sensor output voltage to the ECM increases as
pressure increases. The EVAP control system pressure sensor is
not used to control the engine system. It is used only for on board

diagnosis.

CONSULT Reference Value in Data Monitor

Mode

NDECOZ32

MONITOR ITEM

CONDITION

SPECIFICATION

EVAP SYS PRES

e lgnition switch: ON

Approx, 3.4V

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

TERMI- WIRE

NAL COLOR ITEM CONDITION DATA (DC Voltage)

NO.

42 BR Sansors’ power supply [ignition switch “ON”"] Approximately 5V
[Engine is running]

43 B/Y Sensors’ ground e Warm-up condition Approximately 0V
» Idle speed

62 |R EVAP control system pres- | yonition switch “ON”] Approximately 3.4V

sure sensor

486
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

SENSOR

On Board Diagnosis Logic

On Board Diagnosis Logic

NDECG234

DTC No. Malfunction is detected when ... Check ltems (Possible Cause) @l
P0450 o An improper voltage signal from EVAP control system ¢ Harmess or connectors
0704 pressure sensor is sent to ECM. {The EVAP control system pressure sensor cir- MA
cuit is open or shorted.)
» Rubber hose to EVAP controf system pressure
sensor is clogged, vent, kinked, disconnected or
impraper connection. EM
o EVAP confrol system pressure sensor
¢ EVAP canister vent control valve
e EVAP canister purge volume control solenoid LG
valve
o EVAP canister
e Rubber hose from EVAP canister vent control EC
valve to water separator
FE
AT
AX
DTC Confirmation Procedure ——
NOTE:

CMPSsRPM(REF) 750rpm
COOLAN TEMP/S 85°C
TANK F/TMP SE 29°C

Yr MONITOR ¥ NOFANL L

l RECORD

SEF886UA

— @ CONNEET
fL__Ecm  |o[connEcTorl| .G}
60

N

&
‘
e )

SEF887U

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

TESTING CONDITION: _
Always perform test at a temperature of 5°C (41°F) or more.  §T

RS

With CONSULT -

1)
2)
3)
4)
5)
6)
7)

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

Turn ignition switch “ON". HA
Select “DATA MONITOR” mode with CONSULT.,

Make sure that “TANK F/TEMP SE” is more than 0°C {32°F).

Start engine and wait at least 20 seconds. SC
If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
316. EL

With GST

1)
2)

3)
4)
5)
6)

Start engine and warm it up to normal operating temperature.
Check that voltage between ECM terminal 60 (Tank fuel tem- IBX
perature sensor sighai) and ground is less than 4.2V,

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

Start engine and wait at least 20 seconds.

Select “MODE 7" with GST. _

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

316.

No Tools
1) Start engine and warm it up to normal operating temperature.

EC-313 487
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

DTC Confirmation Procedure {Cont'd)

SENSOR

2)
3)
4)
5)
6)

7)

Check that voltage between ECM terminal 60 (Tank fuel tem-
perature sensor signal) and ground is less than 4.2V.

Turn ignition switch “OFF” and walit at least 5 seconds.

Start engine and wait at least 20 seconds.

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

Egﬁrm “Diagnostic Test Mode Il (Seif-diagnostic resuits)” with
If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
316.

EC-314



DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

SENSOR
Wiring Diagram
Wiring Diagram e
EVAP CONTROL EC_PRE/SE_O"
SYSTEM
PRESSURE
e
3 [2] ill[§
I—.—I I—.—I L..._l m : Detectable line for DTC

EC-315

Gl

VA

BR a g wmasas : NoON-tetectable line for DTG EM
¥
1
: : LG
BR R G
EC
------ -2 5
Ry X et ]
BR R G
1 i
| |
A
I Ny 1] A
BR R G
l i SU
| !
S g B/R ={8A]pB/R
BR
: SU
|
@ = 5/y —
u BY RS
BrY
_,—'—| ED
i Fa1
1 BT
BR R B/Y BfY l I
=1 21 [ =]l BR B B
AVCG FTPRS  GND-A | ECM SENS ETT%“QNSMISSDN ‘ I HA
GND fEonTROL hd
MODULE) = -
Faod 6
~ Refer to last page (Foldout page). EH_-.
112]3]4]s 61718 [al10](v42) - s - (:::),F201
11[12[13|w4]15]16{17]ie o]0 fei fe22aled] w Q ‘: 1 Ex GY (2l ayY
123
1]z ]=l4]5]8]7 |03
g laio]i1fiz]13]14s]18] gy
101]+02|103]104] |105|108}107]108 EIHE [ 4 | '@3
7
Fi01
109f110[111[112) |113]114}115]116 HHEED m dP H.S.
117[118{119]120f [121[122]123}129) "TAs[ishi7Ti8 m
AECB15A
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE
SENSOR

Diagnostic Procedtre

Diagnostic Procedure

1 CHECK RUBBER TUBE

4 - |CHECK POWER SUPPLY

1. Turn ignition switch “OFF”,
2, Check rubber tube connected to the sensor for clogging,
vent, kink, disconnection or improper connection,

View with protector remode

EVAP c\onlml s|ystem @F:ront. \
@ pressure sensor Y Fuaﬁ
harness connector

1. Tum ignition switch “ON".
2. Check voltage between terminal 3 and ground with CON-
SULT or tester. o

& DISCGNNECT
3 .

&
& __m“_q

SEF092V
OK or NG
OK p (GOTOZ2
NG » Reconnect, repair or replace.

V]|
@ @ o
_ SEFagsu
Voltage: Approximately 6V
OK or NG
oK » |GOTOS.
NG > GO TO 5.

2 |RETIGHTEN GROUND SCREWS

5 DETECT MALFUNCTIONING PART

1. Loosen and retighten engine ground screws.

AEC792A |

Check the following.
o Hamness connectors M201, M118
e Harness connectors M42, F104

| « Hamess for open or short betwsen EVAP control system

pressure sensor and ECM

> lﬂepair hamess or connectors.

6 CHECK GROUND CIRCUIT

p» |GoTos.

3 CHECK CONNECTOR

1. Disconnect EVAP control system pressure sensor hamess
connector.

2. Check sensor harness connector for water.
Water should not exist.

OK or NG
OK > GO TO 4.
NG » Repair or replace harmess connector.

1. Tum ignition switch “OFF".
2. Check hamess continuity between terminal 1 and engine

wal]

SEFB80U
Continuity should exist.
3. Also check hamess for short to ground and short to power.

OK or NG
oK p |GOTOS.
NG o [GOTO7.

EC-316

NDECO237




DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

>

or short to power in harness or con-

SENSOR
Diagnostic Procedure (Cont'd)
7 DETECT MALFUNCTIONING PART 1A CHECK EVAP CANISTER VENT CONTROL
Check the following. VALVE @l
¢ Harness connectors M201, M11D Refer to “Component Inspection”, EC-310.
« Harness connectors M42, F104 OK or NG
» Harness connectors F103, F401 . . or
e Haress for apen or short betwaen EVAP control system - OK > GO TO 12 NiA
pressure senscr and ECM -
e Hamness for open or short between EVAP control system NG > Helplace EVAP canister vent control
pressure sensor and TCM (Transmission control module) valve. EM
- — 12 CHECK EVAP CONTROL SYSTEM PRES-
Repair open circuit or short to ground SURE SENSOR L@

nectors.

Refer io “Component Inspection”, EC-318.

EC-317

) . OK or NG
8 CHECK INPUT SIGNAL CIRCUIT - OK p  |GOTO 13
1. Disconnect ECM harness connector. NG P |Replace EVAP conirol system pressure EE
2. Check harness continuity between ECM terminal 62 and sensor.
terminal 2. :
= - 13 |CHECK RUBBER TUBE AT
" ECM |0| CONNECTOR" . 1. Check obstructed water separator and rubber tubs con-
f— 2 Nm nected to EVAP canister vent control valve. For water AX
separator, refer fo EC-402. ’
2. Clean the rubber tube using air blower.
@ OK or NG gU
@ oK » [coTO 14
SEFBY1U NG > Clean; repair or replace rubber tube R
Continuity should exist. and/or water separator. L
3. Also check hamess for short to ground and short to power.
OK or NG 14 [CHECK IF EVAP CANISTER SATURATED 8T
CK p  [GOTCQ10. WITH WATER
NG b |GOTO9. 1. Remove EVAP canister with EVAP canister vent control
valve attached. RS
2. Check it watsr will drain from the EVAP canister.
9 DETECT MALFUNCTIONING PART
Check the following. . ] BT
¢ Harness connectors M201, M119
» Hamess connectors M42, F104 A EVAP canister
e Harness for open or short between ECM and EVAP control A
syslem pressure sensor
$G
> Repair open circuit or short to ground
or short to power in harness or con-
| nectors. Waten EVAP canister EL
\‘ vent control valve
SEF598U
10 CHECK EVAP CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE Yes or No 1D
Refer to “Component Inspection”, EC-305. Yes > GOTO 15,
N T .
OK or NG Q - GO TO 17
oK » GO TO 1.
NG » Replace EVAP canister purge volume
. .. |control solenoid valve.
491
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DTC P0450 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PRESSURE

Diagnostic Procedure (Cont'd)

SENSOR

15

CHECK EVAP CANISTER

18 DETECT MALFUNCTIONING PART

Weigh the EVAP canister with the EVAP canister vent control
valve attached.
The weight should be less than 1.8 kg (4.0 Ib).

Check the following.

e Harness connectors M201, M119

e Hamess connectors M42, F104

» Hamess connectors F12, F201

« Harness for open or short between hamess connector M119

and engine ground

» Repair open circuit or short to ground

OK or NG
oK » GO TO 17,
NG p [GOTO 16.
16 |DETECT MALFUNCTIONING PART

or short to powser in hamess or con-
nectors.

Check the following.

« EVAP canister for damage

e EVAP hose between EVAP canister and water separator for 19
clogging or poor connection

CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

> Repair hose or replace EVAP canistar.

> INSPECTION END

17

CHECK SHIELD CIRCUIT

W=

. Reconnect harness connectors disconnected.

. Disconnect harmess connectors M201, M119.

. Check hamess continuity between harness connector M119
and engine ground.

Continuity should exist.

4. Also check hamess for short to ground and short to power.

OK or NG
OK » |GOoTO19.
NG p |GOTO18.

) Py —
. G} [_ecm__|ofconnecTor]|
62

EVAP control system
pressure sensor

&

SEF884U

Component Inspection
EVAP CONTROL SYSTEM PRESSURE SENSOR

NODECO238501

1. Remove EVAP control system pressure sensor with its har-
ness connector connected.
2. Remove hose from EVAP control system pressure sensor.
3. Tum ignition switch “ON”.
4. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.
5. Check input voltage between ECM terminal 62 (EVAP control
system pressure sensor signal) and ground.
Pressure (Relative to atmospheric
pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 3.0-38
-9.3 kPa (~70 mmHg, ~2.76 inHg) 0.4-086

CAUTION:

6.

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.

If NG, replace EVAP control system pressure sensor.

EC-318



DTC P0500 VEHICLE SPEED SENSOR (VSS)

Component Description

sensor -

Vehicle speed

AEC110

- Component Description

The vehicle speed sensor is installed in the transaxle. It conte:'ioricsmf?t9
pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the ECM.

ECM Terminals and Reference Value

TERMI- WIRE '
NAL ITEM CONDITION DATA (DC Voltage)
NO COLOR

29 |(GY Vehicle speed sensor

[Engine is running]

e Lift up the vehicle

o In 1st gear position

e Vehicle speed is 40 km/h {25 MPH)

SEF842U
On Board Diagnosis Logic
NDECO241
DTC No. Malfunction is detected when ... Check Hems (Possible Cause)
PO500 e The almost 0 km/h {0 MPH) signal from vehicle speed » Hamess or conneclor
0104 sensor is sent to ECM even when vehicle is being (The vehicle speed sensor circuit is open or
driven. shorted.)
» Vehicle spead sensor
DTC Confirmation Procedure e
CAUTION:
Always drive vehlicle at a safe speed.
NOTE:

B VEHICLE SPEED SEN CKTIR

AFTER TOUCH STAAT.
DRIVE VEHICLE

AT 10km/h (Bmph) OR

MORE WITHIN 15 sec.

fu]
NEXT|[ START

|

MEF559DA

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

TESTING CONDITION:

Steps 1 and 2 may be conducted with the drive wheels lifted

in the shop or by driving the vehicle. If a road test is expected

to be easier, it is unnecessary to lift the vehicle.

@ With CONSULT

1) Start engine.

2} Perform “VEHICLE SPEED SEN CKT” in “FUNCTION TEST”
mode with CONSULT.

3) If NG, go to “Diagnostic Procedure”, EC-323.
If OK, go to following step.

4) Select “DATA MONITOR” mode with CONSULT.

5) Warm engine up ta normal operating temperature.

6) Maintain the following conditions for at least 10 consecutive
seconds.

Gl

MA

EM

LG

3

Specification data are reference values and are measured between each terminal and 32 (ECM groundN)D.Em

FE

AT

AX

SU

BR

ST

RS

BT

A

8C

EL

DX

EC-319 293
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

DTC Confirmation Procedure (Cont'd)

(6]

% MONITOR ¥ NoFaL L]

CMPS=RPM(REF) 2000rprm
COOLAN TEMP/S 88°C
B/FUEL SCHDL 3.0msec

PW/ST SIGNAL OFF
VHCL SPEFED SE 56kmdh

l RECORD ]
SEF199VD
(5]

% MONITOR ¥ NOoFAL LJ
CMPSsRPM(REF)  2000fpm
COOLANTEMP/S  88°C
B/FUEL SCHDL 3.0msec
PW/ST SIGNAL OFF
VHCI SPEED SE  56km/h

RECORD

SEF199VA

CMPS-RPM (REF) 1,600 - 3,000 rpm
COOLAN TEMP/S More than 70°C (158°F)
B/FUEL SCHDL 3-5.7 msec
Selector lever Suitable position
PW/ST SIGNAL OFF
7) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

323.

With CONSULT

1) Start engine
2) Read “VHCL SPEED SE” in “DATA MONITOR® mode with
CONSULT. The vehicle speed on CONSULT should exceed 10
km/h (6 MPH) when rotating wheels with suitable gear position.
If NG, go to “Diagnostic Procedure”, EC-323.
If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT.
4} Warm engine up to normal operating temperature.
5) Maintain the following conditions for at least 10 consecutive
seconds.
CMPS.RPM (REF) 1,600 - 3,000 rpm
COOLAN TEMP/S More than 70°C {158°F)
B/FUEL SCHDL 3-5.7 msec
Seloctor lever Suitable position
PW/ST SIGNAL OFF
6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-

323.

Overall Function Check
Use this procedure to check the overall function of the vehicle
speed sensor circult. During this check, a 1st trip DTC might not

be confirmed.
@ With GST

1)
2}
3)

4)

NDECO468

Lift up drive wheels.

Start engine.

Read vehicle speed sensor signal in "MODE 1” with GST.
The signal should be able to exceed 10 km/h (6 MPH) when
rotating wheels with suitable gear position.

If NG, go to “Diagnostic Procedure”, EC-323.

EC-320



DTC P0500 VEHICLE SPEED SENSOR (VSS)

Overall Funcltion Check (Cont'd)

p— ) lﬁ‘i CONNEGT
[ EcM  |o|coNnecToR|| . ij]
29

L
i

SEF871U

& No Tools

1) Lift up drive wheels.

2) Start engine. &l

3) Read the voltage signal between ECM terminal 29 (Vehicle

speed sensor signal} and ground with oscilloscope.
4) Verify that the oscilloscope screen shows the signal wave as
shown at “ECM Terminals and Reference Value”, EC-319.

5) If NG, go to “Diagnostic Procedure”, EC-323. EM
LG
[FE
AT
AX
SU
BR
ST
RS
BT
A
G
EL
DX
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

Wiring Diagram
Wiring Diagram _—
mm : Detectable line for DTC
IGNITION SWITCH == : Non-dstectable line for DTC
ON or START
VEHICLE
Refer to "EL-POWER". ~ SPEED
104, ) SENSOR
[29]
L |I ] I| ||_2_||
P/L @@ BR
I 71
P/L B‘FI
| ®
[
L P/L BiR
e =] o]l
@ COMBINATION
[ I METER
SPEEDOMETER
ESH]
G/Y
i
GlY GIY
= I_._l
I—l—I @ F104
G/ GrY
(gl ==
TCM ECM
VSP-2 VSP
TRANSMISSION
(CONTHOL
MODULE) B/R
Faod 4
oalo7Toe] _[25[24]23 @ 1]z2]3f4]s 67 ]8 ]9 [10)Gaaz
3433 32|° 31|30 29[| B 11 [1213[1a]15 18 [17[18] 1920 21 |22 [25]24] ¢
— ==
25)26} 27128 |29} 30]31]32]3a)y m
133 41 O 151647 1(rd02) 3413536373839404142II|A

101]102]103]104] [105]108]107] 108
108]110
117[118

AECS87A
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DTC P0500 VEHICLE SPEED SENSOR (VSS) |

Diagnostic Procedure

Diagnhostic Procedure

NDECR244
@l

1 CHECK INPUT SIGNAL CIRCUIT 5 CHECK INTERMITTENT INCIDENT
1. Turn ignition switch “OFF". . Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
2. Disconnect ECM hamess conneclor and combination meter INCIDENT”, EC-108. VA

hamess connecior.
3. Check hamess continuity between ECM terminal 28 and

combination meter terminal 31. > INSPECTION END E

IXSCONNECT DISCONMECT
A€ &
EERNEN lL@
ECM O] CONNECTOR AR

29

o] FE

SEFQ59W
Continuity should exist.
4. Also check hamess for short to ground and short to power. JJ‘@W‘
OK or NG
CK > GO TO 3. AX
NG > GO TO 2.
2 DETECT MALFUNCTIONING PART U
Check the following.
¢ Harness connectors M42, F104 ﬁg
e« Harness for open or short between ECM and combination
meter
ST
> Repair open circuit or short to ground
or short to power in hamess or con-
nectors. RS
3 CHECK SPEEDOMETER FUNCTION BT
Make sure that speedometer functions properly.
CK or NG HA
oK » GO TO 5.
NG » GO TO4.
§C
4 CHECK SPEEDOMETER CIRCUIT
Check the following. EL
# Hamess connectars M19, F402
« Hamess for open or short between combination meter and
vehicle speed sensor B4
OK or NG
OK > Check combination meter and vehicle
speed sensor. Refer to EL section.
NG > Repair open circuit or short to ground

or short to power in hamess or con-
nectors.
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

(AAC) VALVE

Description
Description
SYSTEM DESCRIPTION —
NDECO2455G1
Sensor Input Signal to ECM EC':’;IO:mC' Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperaturs
Ignition switch Start signal
Throttle position sensor Throttle position
Park/Neutral position switch Park/Neutral position
Alr conditioner switch Air conditioner operation ::c:)lﬁtill’ IACV-AAC valve

Power steering oil pressure switch

Power steering foad signal

Battery

Battery voltage

Vehicle speed sensor

Vehicle speed

Ambient air temperature switch

Ambient air temperature

Intake air tomperature sensor

Intake air temperature

Absolute pressure sensor

Ambient barometic pressure

SEFQ40E

This system automatically controls engine idie speed to a specified
level. Idle speed is controlled through fine adjustment of the
amount of air which bypasses the throttle valve via IACV-AAC
valve. The IACV-AAC valve repeats ON/OFF operation according
to the signal sent from the ECM. The camshaft position sensor
detects the actual engine speed and sends a signal to the ECM.
The ECM then controls the ON/OFF time of the IACV-AAC valve
so that engine speed coincides with the target value memorized in
ECM. The target engine speed is the lowest speed at which the
engine can operate steadily. The optimum value stored in the ECM
is determined by taking into consideration various engine
conditions, such as during warm up, deceleration, and engine load
(air conditioner and power steering).

COMPONENT DESCRIPTION

IACV-AAC Valve I
The IACV-AAC valve is moved by ON/OFF pulses from the ECM.
The longer the ON pulse, the greater the amount of air that will flow
through the valve. The more air that flows through the valve, the
higher the idle speed.

NDECG245502
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

CONSULT Reference Value in Data Monitor Mode

CONSULT Reference Value in Data Monitor
Mode

- R NDECO248 @U
Specification data are reference values.
MCNITOR ITEM CONDITION SPECIFICATION MA
e Engine: After warming up idle 10 - 20%
o Air conditionsr switch: “OFF”
IACV-AACN o Shift lever: “N” _ EM
e No-load - {2,000 rpm -
ECM Terminals and Reference Value LE
7

Specification-data are reference values and are measured between each terminal and 32 (ECM grounc'lvf.E o

TERMI-
WIRE EC
ﬁgL COLOR ITEM CONDITION DATA {DC Voltage)
8-11v FE
I -
20...:4 P N e 4 dim o eee e eee e e
[Engine Is running] _ 10} - AT
« Warm-up conditicn - op
e Idle speed
AX
101 |SB IACV-AAC valve Y &gl
M...Z. LLLLLLLUI L
[Engine is running] BR
« Warm-up condition
e Engine speed is 3,000 rpm ST
SEFO06V
RS
On Board Diagnosis Logic
NDEC0248 BT
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
PO505 A) The IACV-AAC valve does not operate properiy. ¢ Harness or conneclors
0808 : {The |IACV-AAC valve circuit is open.) A
e |IACV-AAC valve
B) The IACV-AAC valve does not operate properly. e Harness or connectors §GC
(The IACV-AAC valve circuit is shorted.)
o |ACV-AAC valve
EL
DTC Confirmation Procedure ok
NOTE: :
e If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test.
e Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st
trip DTC cannot be confirmed, perform “PROCEDURE
FCR MALFUNCTION B”.
499
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

(AAC) VALVE

DTC Confirmation Procedure (Cont'd)

2]

% MONITOR ¢ NOFaiL [

CMPSsRPM(REF)

Orpm

RECORD

SEF360VA

¥ MONITOR % NOFAIL I:l

CMPS*RPM(REF)
COOLAN TEMF/S

750rpm
85°C

RECORD

SEF361VC

PROCEDURE FOR MALFUNCTION A

TESTING CONDITION:

Before performing the following procedure, confirm that bat-

tery voltage is more than 10.5V with ignition switch “ON".

({) With CONSULT

1)  Turn ignition switch “ON".

2) Select "DATA MONITOR” mode with CONSULT.

3) Wait at least 2 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
329.

With GST

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Select “MODE 7” with GST.

3) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
329.

@ No Tools

1) Turn ignition switch “ON” and wait at least 2 seconds.

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

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

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
329,

NOECQ245501

PROCEDURE FOR MALFUNCTION B

TESTING CONDITION:
Before performing the folowing procedure, confirm that bat-

tery voltage is more than 11V at idle.

With CONSULT

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

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

3) Turn ignition switch “ON” again and select “DATA MONITOR”
mode with CONSULT.

4) Start engine and run it for at least 1 minute at idle speed.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
329.

@ With GST

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

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

3) Start engine again and run it for at least 1 minute at idle speed.

4) Select “MODE 7" with GST.

5} If 1st trip DTC is detected, go.to “Diagnostic Procedure”, EC-
329.

No Tools

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

EC-326
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

(AAC) VALVE
DTC Confirmation Procedure (Cont'd)

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

3) Start engine again and run it for at least 1 minute at idle speed.

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

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

6) W tsttrip DTC is detected, go to “Diagnostic Procedure”, EC-
329. EM

LG
FE
AT
AX
SU
BR
ST
RS
BT
A
SG

EL

EC-327 501



DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE -

Wiring Diagram

Wiring Diagram

NDECO250

EC-AAC/V-01

IGNITION SWITCH
ON or START

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

Refer to “EL-POWER”.
10A

=
=S
o=y V)

—
M

ACV-
AAC VALVE
F2

.O
(7T

v

SO0 T o[ § e S e

“
m
e
=

o
—
=)

B

@
(4

F101

Refer to last page (Foldout page).

E2 @D

pury
n
—
=)
S
=

1s]17 1810 (20 ]21 [22]amaa] 7 Gy

101[t02[103{104] [105|106[107)108
108|110]111112] 1131141150116
117H118[119]120] [121]122]123[124

AECB18A
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

Diagnostic Procedure

Diagnostic Procedure

NDEC0251

1 ICHECK POWER SUPPLY

1. Stop engine.
2. Disconnect IACV-AAC valve harness connector.

i S

3. Turn ignition switch "ON".
4. Check voltage between terminaf 1 and ground with CON-
SULT or tester. .

dere
A€
B
&

]

AECB05A

SEF0B0W
Voltage: Battery voitage
OK or NG
CK  [GOTOS.
NG . p |GOTO2

2 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors M42, F104

o Harness connectors F12, F201

o 10A fuse

¢ Harness for open or short between IACV-AAC valve and
fuse

> Repair harness or connectors.

@l
3 ICHECK OUTPUT SIGNAL CIRCUIT
1. Tum ignition switch “OFF".
2. Disconnect ECM harness connector. MA
3. Chack harness continuity between ECM terminal 101 and
terminal 2.
= EM
|% IL_Ecm__|o] connecor]| R
101 ? TS
NSCOMNMECT D e DISCONNECT ﬂ_—_.@
SEF0EIW | 52
Continuity should exist.
4. Also check harness for short to ground and shert to power.
OK or NG AT
OK » GO TO 5.
NG > GO TO 4. AX
4 DETECT MALFUNCTIONING PART SU
Check the following.
o Hamess connectars F12, F201
¢ Hamess for open or short between IACV-AAC valve and R
ECM
> Repair open circuit or short to ground ST
or short to power in harness or con-
nectors.
RS
5 CHECK IACV-AAC VALVE
Refer to “Component Inspection”, EC-330. T
OK or NG
OK p |GOTOS. F1A&
NG > Replace IACV-AAC valve.
8C
6 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109. EL
p [INSPECTION END 10X
503
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

Component Inspection

Component Inspection —

. NDECOZ525071
. &} @ 1. Disconnect IACV-AAC valve harness connector,
1| 2

2. Remove IACV-AAC valve.
e Check IACV-AAC valve resistance.
Resistance:
Approximately 10Q [at 20°C (68°F)]
[Ql e Check plunger for seizing or sticking.
e Check for broken spring.
Supply battery voltage between IACV-AAC valve connector

terminals.
Plunger should move.

w

SEFOB2W|
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Component Description
' Throttle position switch component Descrlptlon NDECO253
built into throttle A closed throttle position switch and wide open throttle position
position sensor Throttle position switch are built into the throttle position sensor unit. The wide open G
() switch connector throttle position switch is used only for A/T control.
r:'|=/ When the throttle valve is in the closed position, the closed throttle
= position switch sends a voltage signal to the ECM. The ECM only MA

uses this signal to open or close the EVAP canister purge volume

Throttle position . e .
" control solenoid valve when the throttle position sensor is EM

sensor connector

I:!I= . .
. =l malfunctioning.
&
SEF505V L&
CONSULT Reference Value in Data Monitor
NDEC0537
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION EE
» Engine: After warming up Throttle valve: Idle position ON
CLSD THL/P SW | e Ignition switch: ON
(Engine stoppad) Throttle valve: Slightly open OFF AT
AX
ECM Terminals and Reference Value T
Specification data are reference values and are measured between each terminal and 32 (ECM ground).
TER-
MINAL | WIRE ITEM ~ CONDITION DATA (DC Voltage) B
NO COLOR
[ignition switch “'ON"] BATTERY VOLTAGE ST
. ) « Warm-up condition (1 - 14V)
Throttle position switch & Accelerator pedal fully released
28 |BR/Y .
(Closed position}) BS
[ignition switch “ON”] .
e Accelerator pedal depressed Approximately OV
On Board Diagnosis Logic BY
NDECO256
DTC No. Malfunction is detected when _.. Check Items (Possible Cause) A
PO510 « Battery voltage from the closed throftle position switch is | e Harness or connectors
0203 sent to ECM with the throtile valve opened. {The closed throtile position switch circuit is
shorted.) S8
« Closed throttle position switch
+ Throttle position sensor
EL
DX

EC-331 £05



506

DTC P0510 CLOSED THROTTLE POSITION SWITCH

DTC Confirmation Procedure

(4]
3 MONITOR ¥ NO FAIL D
CMPS-RPM(REF) Orpm
COOLAN TEMP/S 85°C
CLSD THL/P 8W OFF
| RECORD |
SEF608W
@ —
¢ MONITOR ¥r NO FAIL D
GOOLAN TEMP/S 84°C
VHCL SPEED SE 45km/h
THRTL POS SEN 2.6V
RECORD
SEF329UC;

- DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE: '

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

With CONSULT

1)
2)

3)

4)

NDEC0257

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

Select "CLSD THL/P SW” in “DATA MONITOR” mode with
CONSULT.

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

Condition Signal indication
Throttle valve: Idle position ON
Throtile valve: Slightly open OFF

5)
6)

If the check result is NG, go to “Diagnostic Procedure”, EC-
3365.

If OK, go to following step.

Select "DATA MONITOR” mode with CONSULT.

Drive the vehicle for at least 5 consecutive seconds under the
following condition.

THRTL POS SEN

More than 2.5V

VHCL SPEED SE

More than 4 krmv/h (2 MPH)

Selector lever

Suitabte position

Driving location

Driving vehicie uphill (Increased engine load)
will help maintain the driving conditions
required for this test,

7)

if 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
335.

EC-332



DTC P0510 CLOSED THROTTLE POSITION SWITCH

Overall Function Check

Overall Function Check
m GONNECT a, . . =NDECO452
G}] @w Use this procedure to check the overall function of the closed
Emayetih >\ throttle position switch circuit. During this check, a 1st trip DTC Gl
|| ECM__[o GONNEGTOFI" : might not be confirmed.
28 ) ¢ #® Without CONSULT RIA,
AR 1) Start engine and warm it up to normal operating temperature.
C H
2) Check the voltage between ECM terminal 28 (Closed throttle
position switch signal) and ground under the following condi- [Ejyj
_J_J_ tions.
RE 1 :
- SEF872U At idle Battery voltage LS
" At 2,000 rpm Approximately OV
3) If NG, go to “Diagnostic Procedure”, EC-335.
FE
AT
AX
sU
BR
ST
RS
BT
A
$G
EL
DX

EC-333 507



DTC P0510 CLOSED THROTTLE POSITION SWITCH

Wiring Diagram

Wiring Diagram

NDECD258
IGNTION SWITCH s : Detectable line for DTC
ON or START = : Non-detectable line for DTC
104 Refer to “EL-POWER".
LY
e
o o
Ly
(GD)
e
&
5
THROTTLE
) POSITION
SWITCH
wiDE |{CLOSED THRCTTLE POSITION
OTHER OPEN |SWITCH AND WIDE OPEN
Py THROTTLE POSITION SWITCH)
S .
CLOSED OTHER
ILe]) fLad)
BR/Y RW
BRAY I —-
I_l_l RAW i To AT-TPS
oA
BR/Y
1 .
) m—— Bwvawvﬁ
BR/Y BR/Y
=]l (el
ECM TCM
IDLE o CLOSED | TRANSMISSION
ONTROL
MODULE}
F403
Refer to last page (Foldout page).
12345<'>-sﬂas1o 11213l _{4]5]6]7] == Vo =10 :
nfaz2fsa14f1s[16[s7[18[ 18 20 21 [z |25 ]ee 9 [10]11]12{13[14]15]16 aBbD
W GY GY
——— I 1 e —m—mrrwmm
101{102]103] 104 [105]108f107]108 e e e &)
[ H il
108{110]111]112] J113]114f115]118 P EE F LR EE FGN$ s,
117]118[119f120] |121]122]123fr2d 80|
AECE17A
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure

Diagnostic Procedure

NDECO259

1 CHECK POWER SUPPLY

3 CHECK INPUT SIGNAL CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect throttle position switch harness connector.

AECS06A

3. Tum ignition switch “ON”.

4. Check voltage batween terminal 5 and engine ground with
CONSULT or tester,

& DISGONNECT
i ol

)

1. Tum ignition switch “OFF".

2, Disconnect ECM harness connector.

3. Check hamess continuity between ECM terminal 28 and
terminal 6.

W L
M [ om0l connecton] e |8
28

DISCONNEST DISCOWNECT

€
o Lk

SEFOE3W

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

OK or NG
OK » GO TO 5.
NG > GO TO 4,

4 DETECT MALFUNCTIONING PART

Check the following.

» Hamess connectors F12, F201

o Harness for open or short between ECM and throttle posi-
fion switch

SEF715U
Voltage: Battery voltage
OK or NG
OK p |GOTOS.
NG p GOTOZ

» Repair open circuit or short to ground
or shott to power in hamess or con-
nectors.

2 DETECT MALFUNCTIONING PART

5 ADJUST THROTTLE POSITION SWITCH

Check the following.

e Harness connectors M42, F104

¢ Harness connectors F12, F201

« 10A fuse

¢ Hamess for open or short between throttle position switch
and fuse

Perform BASIC INSPECTION, EC-81.

» |[GoTOS.

6 CHECK CLOSED THROTTLE POSITION

> Repair harness or connectors.

SWITCH
Refer to “Component Inspection”, EC-336.
OK or NG
OK p |GOTO7.
NG ‘ > Replace throttle position switch.

7 CHECK THROTTLE POSITION SENSOR

Refer to “Component Inspection”, EC-153.

OK or NG
OK > GO TO 8.
NG » Replace throttle position sensor.

EC-335

MIA
EM

LG

FE

AT

RS

BT

FA

SC

EL

[BX

509
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure (Cont'd)

8 CHECK INTERMITTENT INCIDENT

INCIDENT”, EC-109.

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

> INSPECTION END

# NoFaL [ ]

Orpm
85°C
ON

Yz MONITCR

CMPS*RPM(REF)
COOLAN TEMP/S
CLSD THL/P SW

[ RECORD |

SEF766W

Closed throttle position
N switch harness
* connector

AEC335A

Component Inspection

CLOSED THROTTLE POSITION SWITCH
B With CONSULT

1) Start engine and warm it up to normal operating temperature.
2) Stop engine and turn ignition switch “ON”.

3) Select “DATA MONITOR” mode with CONSULT.

4) Check indication of “CLSD THL/P SW".
Measurement must be made with closed throttle position
switch installed in vehicle.

NDEC02E0

NDECOZE0S01

CLSD THL/P SW
ON
OFF

Throttle valve conditions

Complstely closed

Partially open or completely open

i NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-81.
If it is impossible to adjust closed throttle position switch in

5)
“Basic Inspection”, replace closed throttle position switch.

@ No Tools

1) Start engine and warm it up to normal operating temperature.
2) Turn ignition switch “OFF”.

3) Disconnect closed throttle position switch hamess connector.

4) Check continuity between terminals 5 and 6.
Measurement must be made with closed throttle position
switch installed in vehicle.

Throttle valve conditions Continuity
Completely closed Yes
Partially open or completely open No

If NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-81.
If it is impossible to adjust closed throttle position switch in

5)
“Basic Inspection”, replace closed throttle position switch.

EC-336



DTC P0600 A/T CONTROL

Systemn Description

System Description oo
These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/ al

deceleration.
Voltage signals are exchanged between ECM and TCM (Transmission controf module).

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

TERMI- | e : EM
NAL ITEM CONDITION DATA {DC Voltage)
NO. COLOR
[ignition switch “ON"] LG
26 Gw AT signal No. 1 [Engine is running] 6 -8V
e Idle speed
[Ignition switch “ON""]
27 w AJT signal No. 2 [Engine is running] 6 -8V
o Idle speed EE
35 F/B AT signal No, 3 [Ignition switch “ON"] ov
On Board Diagnosis Logic AT
NDECO253
DTC No. Malfunction is detected when ... Check ltems (Possible Cause) AX
Po800* ¢ ECM receives incorrect voltage from TCM (Transmission |e Harness or connectors
control moduls) continuously. [The circuit between ECM and TCM (Transmis-
sion control module) is open or shorted.] 8U

*: This DTC can be detected only by “DATA MONITOR (AUTO TRIG)" with CONSULT.

BR

8T

RS

@ PP 5;% :Confirmation Procedure o BT
CMPS'HPM(REF)  1500rpm If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds HA
before conducting the next test.

(E) With CONSULT

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine, and rev engine more than 1,000 rpm once, then B
RECORD let it idle for more than 40 seconds.

SEFOIVAl 4) 1 DTC is detected, go to “Diagnostic Procedure”, EC-340.

$G

DX

EC-337
511



DTC P0600 A/T CONTROL

Overall Function Check

Overall Function Check e
I——-——'_‘—l hd g Use this procedure to check the overall function of the A/T control
[_Ecm__jolcowecTor E} circuit. During this check, a DTC might not be confirmed.

2 27 & Without CONSULT '
1) Start engine.
2) Check voltage between

ECM terminal 26 and ground.
ﬂ ECM terminal 27 and ground.
L Voltage: 6 - 8V
3) I NG, go to “Diagnostic Procedure”, EC-340.
SEF755U .

o=

52

512 EC-338



DTC P0600 A/T CONTROL

Wiring Diagram

NOECOZE6

-AT/C-01

Wiring Diagram

&

EC

A

mmw : Detactable line for DTC

——— : Non-detectable line for DTC

EM

LG

=
Q
8
=ad .~
Bea
Z-2
£33
CEOE

TCM

o
[=]
~F|
L

FE
AT
AX
SU
BR
ST

ECM

DT3

DT2

DT1

RS

F101

BT

P ——t o2 2l

W_HTWIWLMTWIWLH_W
GE
o]l 5 e o 5 e o

DT2

DT1

HA

S

EL

8

I

1011]12]13]14 1151161718

19[26{21 [_"‘]223 4

GY

far)

=1

L
~
wy
uw
-+
o
o

a8 1o]11h2]13]14]15h6

1011102|103]104| [105]1064107[108

109[110] 111112 |113]114]115]116

1171118[1183120] [121]122]123[124

AEC588A
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DTC P0600 A/T CONTROL

Diagnastic Procedure

Diagnostic Procedure

NDECO267

1 CHECK INPUT SIGNAL CIRCUIT

2 ]DETECT MALFUNCTIONING PART

t. Tum ignition switch “OFF”.
2. Disconnect ECM harness connector and TCM (Transmis-
sion control medule) hamess connector.

Behind glove box

EGM harness connector

AECO1BA
View with lower 3
instrument cover TCM (Tr ransmissioro
" removed oy —~.J.¥ control module)
- AR N
NPy B e=e WY
QM TS
.r = <
i =
A
N g
“ AECB80BA

3. Check hamess continuity between ECM terminal 26 and
terminal 5, ECM terminal 27 and terminal 8, ECM terminal
35 and terminal 7.

= TCM harness connector
IL_Ecm__Jo{connecTor]| = el s
26 27 35 11 2] 3[4] 5] 6] 78] 8
0[] 12[13[14]15016]17[ i8]
I P P e P ) |
7 6

&

|

Check the following.

» Harness connectors F163, F401

¢ Harness for open or short between ECM and TCM (Trans-
mission control module) ’

> Repair harness or connectors.

3 CHECK INPUT SIGNAL CIRCUIT

1. Check harness continuity between ECM terminal 26 and
ground, ECM terminal 27 and ground, ECM terminal 35 and
ground.

@ DISCONNELT
" ECM |0|CONNECTOF!" . E}

26,27,35
—_——

e L)

SEF718U
Contlnulty should not exist.
2. Also check harness for short to power.

QK or NG
oK b |GOTOS.
NG p |GOTO 4

4 DETECT MALFUNCTIONING PART

Check the harness for open or short between ECM and TCM
(Transmission control moduie).

p | Repair open circuit or short to ground
or short to power in hamess.

5 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109.

_ _ SEFDE5W » |INSPECTION END
Continulty should exist.
OK or NG
OK p (GOTOA
NG  |GOTOZ
EC-340



DTC P0605 ECM

Component Description

Component Description _—
The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for power i
supply. The unit controls the engine. '
A
EM
SEC220B : LG
On Board Diagnosis Logic
NDECO265 EC
DTC No. Malunction is detected when .. Check Items (Possible Cause) .
PO605 o ECM caleulation function is malfunctioning. ¢ ECM
0301 FE
AT
AX
A DTC Confirmation Procedure
¥r MONITOR ¥ NOFAIL [ | NOTE: : woEcozze Q|
CMPS*RPM(REF) 750 rpm If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds B
before conducting the next test. B

With CONSULT

1} Turn ignition switch “ON”. ST

2) Select “DATA MONITOR" mode with CONSULT.

3) Start engine. _

RECORD SEF357VC 4) Run engine for at least 2 seconds at idle speed. RS

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

@ With GST

1) Tum ignition switch “ON".

2) Start engine. A

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

4} Select “Mode 7" with GST. se

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
342.

No Tools ' EL

1) Turn ignition switch “ON".

2) Start engine and wait at least 2 seconds.

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

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

B) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
342.

EC-341 £15
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DTC P0605 ECM

Diagnostic Procedure

Diagnostic Procedure

1

INSPECTION START

)

AW

o

With CONSULT

. Tum ignition switch “ON".

. Select "SELF DIAG RESULTS" mode with CONSULT.
. Touch “"ERASE".

. Perform “DTC Confirmation Procedure”.

See EC-341.

. Is the 1st trip DTC FOE05 displayed again?

@

AWM=

[#)]

With GST

. Tum ignition switch “ON".

. Select MODE 4 with GST.

. Touch “ERASE".

. Perform “DTC Confirmation Procedure”.

See EC-341.

. Is the 1st rip DTC POGOS displayed again?

@
;

No Tools

. Tum ignition switch “ON”.
. Erase the Diagnostic Test Mode Il {Self-diagnostic results)

memory. Refer to EC-51.

. Perform “DTC Confirmation Procedure”.

See EC-341.

. Is the 1st trip DTC 0301 displayed again?

Yes or No

Yes » Replace ECM.

No

» INSPECTION END

EC-342

NDECO271t



DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC

PRESSURE (BARO) SWITCH SOLENOID VALVE

Dascription
Description romcoens
SYSTEM DESCRIPTION et @]
Sensor Input Signal to ECM ECI:?OE:mc- Actuatar
RMIA
Camshaft position sensor Engine speed
Ignition switch Start signal Onboard |MAP/BARO swiich solenoid ER
Throttle position sensor Throttle position diagnosis | valve :
Vehicle speed sensor Vehicle speed [L@

This system allows the absolute pressure sensor to monitor either
ambient barometric pressure or intake manifold pressure. The. EC
MAP/BARO switch sclenoid valve switches between two passages

by ON-OFF pulse signals from the ECM. (One passage is from the
intake air duct, the other is from the intake manifold.) Either ambi- EE
ent barometric pressure or Intake manifold pressure is applied to

the absolute pressure sensor.

Solencid Conditions AT
e For 5 seconds after tumning ignition switch ON
{Engine is not running.) AN
ON Qr
e For 5§ seconds after starting engine-
or ) SU
+ More than 5 minutes after the solenoid valve shuts OFF.
BR
8T
RS
COMPONENT DESCRIPTION
Absolute pressure sensor ) . ] ) . noecozresoz (BT
The MAP/BARO switch solenoid valve switches its air flow pas-
From air duct sage according to the voltage signal sent from the ECM. When
: voltage is supplied from the ECM, the MAP/BARO switch solenoid 4
- turns “ON". Then, the absolute pressure sensor can monitor the
intake ambient barometric pressure. When voltage is not supplied from
manitold the ECM, the MAP/BARO switch solenoid valve turns “OFF”. Then, §g
signal the sensor monitors intake manifold pressure.
EL
SEF4170
CONSULT Reference Value in Data Monitor DX
Mode
. . NDECO280
Specification data are reference values,
MONITOR ITEM CONDITION SPECIFICATION
e Ignition switch: ON (Engine stopped) MAP
MAF/BARO For 5 seconds after starting engine | BARO
SWV ; .
» Engine speed: Idle More than 5 seconds after starting |,
engine
517
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

ECM Terminals and Reference Value

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

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
[lgnition switch “ON"}
# Engine is not running
» For 5 seconds after ignition switch is turned "ON” [0 - 1V
[Engine is running]
« ldle (for 5 seconds after engine. start)
18 |PU MAP/BARQ switch sole-
noid valve [lgnition switch “ON"]
‘e Engine is not running
e More than 5 seconds after ignition switch is BATTERY VOLTAGE
turned “ON” (11 - 14V)
[Engine is running]
» |dle (More than 5 seconds after engine star)
On Board Diagnosis Logic
NDECO282
DTC No. Malfunction is detected when ... Check Items (Possible Cause)
P1105 A) MAP/BARO switch solenoid valve receives the volt- | « Harness or connectors
1302 age supplied though ECM does not supply the volt- {(MAP/BARC switch solenoid valve circuit is open
age to the valve. or shorted.)
: o MAP/BARO switch solencid valve
B) There is little difference between MAP/BARC ¢ Harnsss or connectors
switch solenoid valve input voitage at ambient (MAP/BAROQO switch sclenoid valve circuit is open
barometric pressure and voltage at intake manifold or shorted.)
pressure. ¢ Hoses
(Hoses are clogged, vent, kinked, disconnected
or improper connection.)
e Absolute pressure sensor
» MAP/BAROQ switch solenocid valve
DTC Confirmation Procedure s
Perform “PROCEDURE FOR MALFUNCTION A" first. If the 1st
trip DTC cannot be confirmed, perform “PROCEDURE FOR
MALFUNCTION B™.
NOTE:
If “DTC Confirmation Procedure™ has been previously conducted,
always turn ignition switch “OFF”" and wait at least 5 seconds
before conducting the next test.
] PROCEDURE FOR MALFUNCTION A i
% MONITOR % NoFaL [] TESTING CONDITION:
CMPSSRPM(REF) orpm Before performing the following procedure, con‘f‘irm"that bat-
tery voltage is more than 11V at ignition switch “ON”.
With CONSULT
1) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT.
2) Wait at least 10 seconds.
3) [f 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
RECORD ] 348.
SEF380VA

EC-344



DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

DTC Confirmation Procedure (Cbnt‘d)

@ With GST
1) Turn ignition switch “ON” and wait at least 10 seconds.

2) Select “MODE 7" with GST. _ @l
3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
348. BA

No Tools

1) Turn ignition switch “ON”" and wait at least 10 seconds.

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

3) Perform “Diagnostic Test Mode ll {Self-diagnostic results)” with 0
ECM. ' G

4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
348-

[FE
AT
AX
s
BR
ST
RS
BT
A

SE€

EC-345 519
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

DTC Confirmation Procedure (Cont'd}

[5]
# MONITOR ¢ NOFAILL []
CMPSRPM(REF)  750rpm
COOLAN TEMP/S 85°C
TANK F/TMP SE 23°C
| RECORD ]

SEF398VA

CONNECT
ECM |0! CONNECTOR]! .

2 (g

BN

J)

SEF399V

PROCEDURE FOR MALFUNCTION B

=NDECO283302

) With CONSULT

1)
2)
3)

4)
5)
6)

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

Turn ignition switch “ON” again and select “DATA MONITOR”
mode with CONSULT.

Make sure that “TANK F/TMP SE” is more than 0°C (32°F).
Start engine and let it idle for at least 10 seconds.

If 1st trip DTC is detected, go to “Diagnostic Procedure™, EC-
348.

@ With GST

1)
2)
3)
4)

5)
6)
7)

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

Check that voltage between ECM terminal 80 (Tank fuel tem-
perature sensor signal} and ground is less than 4.2V.

Start -engine and let it idle for at feast 10 seconds.

Select “MODE 7" with GST.

If 1st trip DTC is detected, go to “Diagnostic Procedure®, EC-
348.

No Tools

1)
2)
3)
4)

5)
6)

7)

8)

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

Turn ignition switch “ON".

Check that voltage between ECM terminal 60 (Tank fuel tem-
perature sensor signal) and ground is less than 4.2V.

Start engine and let it idle for 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.

If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
348.

EC-346



DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Wiring Diagram
Wiring Diagram _—
EC-SW/NV-01 @l
IGNITION SWITCH
ON or START
10A Hefer to “EL-POWER". M]A

mmmm : Detectable line for DTC
e : Non-detectable line for DTC - EM

Ly
| LG
A
Ly
GB) F2
D
LY
I AT
il
(21l marmaro AX
SWITCH
B i
mEn s
PU
BR
PU
] ST
A
PU
I RS
PU T
[178] ECM
ABC SOL
HA
SG
Refer to last page (Foldout page). Eﬂ_-.
E2, Gzl
1hafalals ezt “lef7]a]o 10 (Fz18)
11112]13[14 |15 he 17 ]18 | 10fac izt [ Jos [os @ (ﬂ)g . 2
101}102} 0] 104 105]106107103[ B Iﬂﬂ Egam.@.m@m 24|25 = 46 m@@ﬂ-ﬂ.ﬁi. B
27]28 70[71
1of111[112 113|11411511s|  TiaTishd] SRR 212 TeahseselrehahaTsl
118[119]120f [r21]122}r23]124] “TisfieTizas] § 19] sefaa] Jaoja1] [42{42] Tseleosifeeles] [rzlvalze) | 0] GY
AECS589A
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)YBAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure .
If the trouble Is duplicated after “PROCEDURE FOR MAL—
FUNCTION A”, perform “PROCEDURE A” below. If the trouble
is duplicated after “PROCEDURE FOR MALFUNCTION B”, per-
form “PROCEDURE B” on next page.

PROCEDURE A

NDECG285501

1 CHECK POWER SUPPLY

-3 CHECK OUTPUT SIGNAL CIRCUIT

—_

. Tum ignition switch “OFF".

2. Disconnect MAP/BARO switch solenoid valve harness con-
nector.

3. Turn ignition switch “ON”.

4, Check voltage between terminal 2 and ground with CON-

SULT or tester.

& DISCONNECT

52]

AP 1.

Gy

]

1. Turn ignition switch “OFF.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 118 and
terminal 1 with CONSULT or tester,

iR
. | ECM |Q|CONNECTOH"

ECANNECT 118

.

DHSCONNECT

[Q]

&)

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

SEF720U

SEF718U
Voltage: Battery voltage
OK or NG
OK p |GOTOS
NG p |GOTOZ2

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

2 DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors M42, F104

¢ Harness connectors F12, F201

e 10A fuse

e Harness for open or short between MAP/BARQ switch sole-
naid valve and fuse

4 DETECT MALFUNCTIONING PART

Check the following.

» Harmness connectors F12, F201

o Hamess for open or short between MAP/BARQ switch sole-
noid vaive and ECM

> Repair harness or connectors.

» Repair open circuit or short 1o ground
or short to power in hamess or con-
nectors.

5 CHECK MAP/BARO SWITCH SOLENOID

VALVE
Refer to “Component Inspection”, EC-352.
OK or NG
oK - |GO TO 8.
NG > Replace MAP/BARO switch solenoid
valve.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

» INSPECTION END

EC-348




DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure (Cont'd)

PROCEDURE B

NDEC0285502

1 INSPECTION START

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

2. Tum ignition switch “"OFF.

3. Attach the vacuum gauge between MAP/BARO switch sole-
noid valve and rubber tube connected to absolute pressure
sSensor. B '

solenocid valve
harness connector

7\\\_

AECB03A
From Absolute
ressure
air duct 4 P . Vacuum
J ) gauge
Three-way -
connactor
C-"/; \} H
~~
Py
@[@\ Intake
J manifold
f 'ﬁ vacuum

SEFG76T

Models with . 1GOTO2
CONSULT

Models with- » GOTO3
out GONSULT :

2 CHECK VACUUM SOURCE TO ABSOLUTE @l
PRESSURE SENSOR
@ With CONSULT A,
1. Start engine and let it idle.
2. Select “MAP/BARQ SWA” in “ACTIVE TEST" mode with
CONSULT. BN
3. Touch “MAP” and “BARO” alternately and check for
vacuum,
mAcTveTeESTH [ LG
MAP/BARO SWV  MAP
=====z==== MONITOR =zz===z===
CMPS«RPM(REF) 757rpm
MAP/BARO SW/v MAP
ABSOL PRES/SE 1.3V FE
L
BLGCM|  MAP AT
SEF396V
EmACTiVETESTE [ AX
MAP/BARO SW~V  Baro
=zz==z==7= MONITOR =====z==z=: SU
CMPSsRPM(REF) 757rpm
MAP/BARO SW/V  BARO
ABSOL PRES/SE 4.3V BR
BARO MAP ST
SEF397V
MAP/BARO SWiV Vacuurm RS
BARD Should not exist
MAP | Should exist
BY
MTBL0079
OK or NG
OK > GO TO 12 HA
NG » GO TO 4.
§C
3 CHECK VACUUM SOURCE TO ABSOLUTE
PRESSURE SENSOR EL
@ Without CONSULT
1. Start engine and let it idle.
2. Check for vacuum under the following condition. ﬂ@x
Condition Vacuumn
Fors nds aft .
ngnsgeggginsea e Should not exist
More than 5 ds aft .
More then & seconds et | o exa
MTBLO0S)
OK or NG
OK > GO TO 12,
NG > GO TO 4.
523
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure (Cont'd)

4 | CHECK VACUUM HOSE

6 CHECK POWER SUPPLY

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

1. Tum ignition switch “OFF”. -
2. Disconnect MAP/BARQ switch solenoid valve hamess con-

5 CHECK VACUUM PORT

connection, nector.
3. Tum ignition switch “ON".
- 4. Check voltage between terminal 2 and ground with CON-
@T:_:—‘ SULT or tester. _ :
Split
Clogging
< G
~-
. _ Improper connection @ o
, SEF100L ‘ =
SEF718U
OK or NG Voltage: Battery voltage
OK > GO TOS. OK or NG
NG > Clean, repair or reconnect the hose. 0K > GO TO 8.
NG p [(GOTO7T.

Check vacuum port for clogging.

)
Q 23

intake manifold

7 DETECT MALFUNCTIONING PART

Check the following.

» Harness connectors M42, F104

« Harness connectors F12, F201

¢ 10A fuse

» Harness for open or short betwesn MAP/BAROQ switch sole-
noid valve and fuse

P |Repair hamess or connectors.

8 CHECK OUTPUT SIGNAL CIRCUIT

SEF388U
OK or NG
OK p |GOTOS
NG » Clean or repair the vacuum port.

1, Turn ignition switch “OFF”,

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 118 and
terminal 1.

in A —
. [[_Ecm__lojconnEcTor])

DISCONNEET 118

4

DISCOMNECT

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

SEF720U

OK or NG
oK P {GOTO t0.
NG » |GOTOS.

EC-350




DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Diagnostic Procedure (Cont'd)

9 DETECT MALFUNCTIONING PART 12 CHECK HOSE BETWEEN ABSOLUTE
Check the followi : . PRESSURE SENSOR AND MAP/BARO
eck the following. SWITCH SOLENOID VALVE @l
e Harness connectors F12, F201
e Hamess for open or short betwesn MAP/BARO switch sole- Check hose for clogging, cracks, disconnection or improper
noid valve and ECM connection.
A
| Repair open circuit or short to ground @S?’i
or short to power in hamess or con- Spitt EM
nectors. i
10 |CHECK MAP/BARO SWITCH SOLENOID Clogging LC
VALVE - '
Refer to “Component Inspection”, EC-352. S
OK or NG R Improper connection
OK > [(GOTO 1. c. SEF109L EE
NG P |Replace MAP/BARO switch solenoid ' OK or NG
valve. oK p [GOTO13.
NG > Repair or raconnect hose. AT
" CHECK INTAKE SYSTEM
Check intake system for air leaks. : 13 CHECK HARNESS CONNECTOR A
OK or NG 1. Disconnect absolute pressure sensor harness connector.
QK B |GOTO15. 2. Check sensor harness conneclor for water. sU
Water should not exist.
NG » Repair it.
OK or NG
OK > {GOTO 14, BR
NG > Repair or replace haress connector.
ST
14 CHECK ABSOLUTE PRESSURE SENSOR
Refer to “Component Inspection®, EC-132. JRS
OK or NG
0K p IGOTO 15
BT
NG > Replace absolute pressure sensor.
A

15 |CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT", EC-108. SG
» |INSPECTION END &l
DX
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DTC P1105 MANIFOLD ABSOLUTE PRESSURE (MAP)/BAROMETRIC
PRESSURE (BARO) SWITCH SOLENOID VALVE

Component Inspection

B ACTIVETESTH [

MAP/BARO SW/V
=zzz=c—zzzz MONITOR zzzz=zzz-
CMPS«RPM(REF) 757rpm

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

O MAP |

SEF396V

Component Inspection

MAP/BARO SWITCH SOLENOID VALVE

{@ With CONSULT

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

2) Perform “MAP/BAROC SW/V" in “ACTIVE TEST” mode with
CONSULT.

3) Check the following.

e Condition: At idle under no-load

e CONSULT display

NDECDZ256

NDECO286801

MAP/BARC SW/NV Baro

z=zzz===zz MONITOR ==z=z====-
CMPS-RPM(REF) 757rpm
MAP/BARO SWN BARC
ABSOL PRES/SE 4.3V

MAP .

SEF397V

BATTERY

MEC488B)

MAP/BARO ABSOL PRES/SE (Voltage)
B ACTIVETEST Bl D BARO More than 2.6V
MAP Less than the voltage at BARQ

e Time for voltage to change

MAP/BARC Sw/V
BARQ to MAP
MAP to BARO

Required time to switch

Less than 1 second

4) If NG, check solenoid valve as shown below.,
& Without CONSULT

1) Remove MAP/BARO switch solenoid valve.
2) Check air passage continuity.

Air passage continuity
between A and C

Air passage continuity

Condition between A and B

12V direct current supply

between terminals t and Yes No
2
No supply No Yes

3) If NG or operation takes more than 1 second, replace solenoid
valve.

EC-352



DTC P1148 CLOSED LOOP CONTROL

On Board Diagnosis Logie

On Board Diagnosis Logic

NDECO470

* The closed lcop control has the one trip detection logie. al
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
Pi148 » The closed locop control function does not operate even | & The front heated oxygen sensor circuit is open or MA
0307 when vehicle is driving in the specified condition. shorted.
¢ Front heated oxygen sensor
e« Front heated oxygen sensor heater
EM
LG
DTC Confirmation Procedure .
CAUTION: EC
Always drive vehicle at a safe speed.
NOTE:
FE

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test. AT

TESTING CONDITION:
Before performing the following procedure, confirm that bat-

tery voltage is more than 11V at idle. AX
13 @ With CONSULT
% MONITOR % NoFaL [ 1) Start engine and warm it up to normal operating temperature. SU
CMPSsRPM(POS) 2000rpm 2) Select “DATA MONITOR” mode with CONSULT,
FR 02 SENSOR 0.79v NOTE: -
‘é,*é%LEfPS%E.%fE ﬁ;’sfh Never raise engine speed above 3,200 rpm after this step. If bR

the engine speed limit is exceeded, return to step 2.

3} Hold engine speed at 2,000 rpm and check one of the follow- &7
ing.

e ‘FR ©2 SENSOR” voltage should go above 0.70V at least

| RECORD once. RS

SEFEIOW; ¢ “FR Q2 SENSOR” voltage should go beiow 0.21V at least

once.
If the check result is NG, perform “Diagnosis Procedure”, EC- BT

354.
If the check result is OK, perform the following step. HA

4) Let engine idle at ieast 5 minutes.
5) Maintain the following condition at least 50 consecutive sec-

onds. 8¢
B/FUEL SCHDL 1.7 msec or more
CMPS-RPM (POS) 1,600 - 3,200 rpm EL
Selector lever Suitable position
VHCL SPEED SE More than 70 km/h (43 MPH) (34

During this tesi, PO130 may be displayed on CONSULT
screen.
6) If DTC is detected, go to “Diagnostic Procedure”, EC-354.

EC-353 £o7



DTC P1148 CLOSED LOOP CONTROL

Overall Funiction Check

o Overall Function Check _—
E} Use this procedure to check the overall function of the closed loop
H's LS M control. During this check, a DTC might not be confirmed.
ECM connector]| f&\H ® Without CONSULT
50 1) Start engine and warm it up to normal operating temperature.

3
2\4 2) Set voltmeter probes between ECM terminal 50 (front heated
10 25 oxygen sensor signal) and engine ground.
° 3} Check the following with engine speed held at 2,000 rpm con-
® o j_l stant under no-load.
= e The voltage should go above 0.70V at least once.

SEF044W] o  The voltage should go below 0.21V at least once.
4} If NG, go to “Diagnostic Procedure”, EC-354.

Diagnostic Procedure
Perform trouble diagnosis for “DTC P0133", EC-176.

NDECO0473

£08 EC-354



DTC P1320 IGNITION SIGNAL

Component Description

Rotor screw

Rotor .head

transistor

Sealed
cover

Component Description
IGNITION COIl. & POWER TRANSISTOR R
The power transistor switches on and off the ignition coil primary
circuit according to the ECM signal. As the primary circuit is turned
on and off, the proper high voltage is induced in the secondary cir-
cuit. The distributor is not repairable except for the distributor cap
and rotor head.

NOTE:

The rotor screw which secures the distributor rotor head to the
distributor shaft must be torqued properfy.

NDECD287

SEF928V|

(@] : 3.6£0.3 N-m (37+3 kg-cm, 3243 in-lb)

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

TERMI-

naL | VIRE ITEM CONDITION DATA (DC Voitage)
NO COLOR
Approximately 0.7V
(V)
4..-3--.:".'5.--E.."...:‘..-E.“
[Engine Is running] 20
e idle speed ' 0
1 L Igniticn signal
1.1-1.5V
M T
[Engine is running] 2 ﬂMMﬂMﬂMﬁMﬂ(
« Engine speed is 2,000 rpm N
g
[Engine is running] .
« Warm-up condition -
o Idle speed :
20ms;
: SEF290U
2 W ignition check Approximately 11V

[Engine is running]
e Engine speed is 2,000 ipm.

)
40 N R T T I I TR

2u . BiY.X AU IR

SEF991U

EC-355

@l

A

EM

LG

-

FE

AT

AX

S

BR

ST

RS

BT

FA

SC

EL

B)4
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On Board Diagnosis Logic

DTC P1320 IGNITION SIGNAL

On Board Diagnosis Logic

NDEC0290

DTC No. Malfunction is detected when ... Check Items (Possible Cause}
P1320 « The ignition sighal in-the primary circuit is not sent to e Harness or connectors
0201 * ECM during engine cranking or running. (The ignition primary circuit is open or shorted.)
: ; , « Power transistor unit.
« Resistor
¢ Camshaft position sensor
e Camshalft position sensor circuit
3 DTC Confirmation Procedure
: % MONITOR  ¥r NOFALL [] NOTE: NOECO29:
CMPS*RPM(REF) 750 rpm e If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
- 5 seconds before conducting the next test.
e [f DTC P1320 (0201) is displayed with DTC P0340 (0101),
perform trouble diagnosis for DTC P0340 first. Refer to
EC-271.
(® With CONSULT
[ RECORD 1) Turn ignition switch “ON”.
SEFSS7VA|  2)  Select “DATA MONITOR” mode with CONSULT.
3) Start engine. (If engine does not run, turn ignition switch to
“START” for at least 5 seconds.)
4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
358.
@ With GST
1) Start engine. {If engine does not run, turn ignition switch to
“START” for at least 5 seconds.)
2) Select MODE 7 with GST.
3) |If 1st trip DTC is detected, go to “Diagnostic Procedure” EC-
358.
No Tools
1) Start engine. (If engine does not run, turn ignition switch to
“START” for at least 5 seconds.)
2} Turn ignition switch “OFF” and wait at least 5 seconds, then
turn “ON".
3) Perform “Diagnostic Test Mode II” (Self-diagnostic results) with
ECM.
4) If 1st trip DTC is detected, go to “Dlagnostlc Procedure”, EC-

358,

EC-356



DTC P1320 IGNITION SIGNAL

Wiring Diagram

Wiring Diagram

) NDEC0292
BATTERY EC-IGN/SG-01 @l
: .
30A
| MA
1
W/FU w - . mmmm : Detectable line for DTC )
I_.I_| Refer lo “EL-POWER". e : Non-detectable line for DTG
[1] : EM
b g
OFF T
Eios)
Acc\.—ﬁz LG
3] A BR
BR Il EC
I &3 () o
BR@'B“ I:EZ' |CONDENSER
' FE
&
DISTRIBUTOR
POWER TRANSISTOR
é_‘lé ol .y
' AX
w
. L1} L2] sU
& : :
G L
[l N oR
2
&
=
T F15) (F201 ST
LI eocilre
. RS
o
I:.‘ e F201 BT
g '_'_.—-Bmsfn
W L
SPARK Tz al BR B B B A
E EPLUG IGNCK iGN 6J 5
Fo13
o o | Refer to last page (Foldout page). EL
] I - - i E2. 2D
2INED EIE G faninapniCX
5]s/ Gy g6]2]4] B ﬂﬂﬂﬂ GY GYJ:
""""""""""""""" (¢
D
T Gy

101|102} 108104 [108{106] 107|108
voef110f111f112] [113f114] 115} 116
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DTC P1320 IGNITION SIGNAL

Diagnostic Procedure

Diagnostic Procedure

NDECG293

1 CHECK ENGINE START

4 CHECK GROUND CIRCUIT

Turn ignition switch “QFF”, and restart engine.
Is englne running?

Yes or No
Yes » GO TOC 8.
No > GO TO 2.

2 CHECK POWER SUPPLY

1. Turn ignition switch “OFF”.
2. Disconnect ignition coil hamess connector.

NS s
Power transistor

e SESIE
e =aes

8 iy = RN

e \F" i
////',J/J""‘J
-./Z////////"'

AECB09A

3. Tum ignition switch “ON".

4. Check voltage between terminal 7 and ground with CON-
SULT or tester.

E DISCONMECT

o

1. Tum ignition switch “OFF.

2. Disconnect power transistor harness connector.

3. Check hamess continuity between terminal 2 and engine
ground.

& d CISCONNECT

2 T.S.

B

= SEF7220

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

OK ar NG
OK p |GOTOG.
NG p |GOTOS.

5 DETECT MALFUNCTIONING PART .

Check the following.

¢ Harness connecters F12, F201

e Hamess for open or short between ignition coil and engine
ground

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

6 |CHECK OUTPUT SIGNAL CIRCUIT

. HE 9—]-
= SEF721U
Voltage: Battery voltage
OK or NG
oK p |GOTOA
NG p |GOTOS

3 iDETEGT MALFUNCTIONING PART

Check the following.

& Harness connectors £53, F2

» Harness for apen or short between ignition coil and ignition
switch

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 1 and
power fransistor terminal 1.

’@@ = ’E
[l__Ecm _jolconnecTor|l <R
1

DISCONNECT BISCONNECT

Continuity should exist.
3. Also check harness for short to ground and short to power.

SEF723U

[ 3 Iﬁepair hamess or connectors. OK or NG

CK > GO TO 7.

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

EC-358



DTC P1320 IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

7 CHECK IGNITION COIL AND POWER 9 CHECK RESISTOR
TRANSISTOR Refer to “Component inspection”, EC-360. @[F
Refer to “Component Inspection”, EC-360. OK or NG
OK or NG | ok p |GoTO 0. RA
OK > GO TO 10. NG » Replace resistor.
NG > Replace malfunctioning componeni(s).
10 CHECK INTERMITTENT INCIDENT EM
8 CHECK INPUT SIGNAL CIRCUIT Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
1. Stop engine. INCIDENT", EC-109. LS
2. Disconnect ignition coil harness connector.
3. Strip tape covering resistor.
4. Disconnect resistor harness connector. p  [INSPECTION END
5. Disconnect ECM harness connector.
6. Check hamess continuity between ignition coil terminal 8
and resistor terminal 2, resistor terminal 1 and ECM termi-
nal 2. FE
Tl -
1.5. 8GR TS. AT
DISCONNECT DISCONMECT

€& ax
- el
@& U
SEF066W .

— BIR
[ Ecm |ofconnecTor|| : %
DISEONMECT 2 HSCONNECT ST

™ RS
&

SEFOETW
Continulty should exlst. T
7. Also check hamess for short to ground and shont to power.

OK or NG {H]A
QK > GO TO9.
NG | 2 Repair open circuit or short to ground
or short to power in harmess or con- S@
nectors.
EL
DX

EC-359 £33
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DTC P1320 IGNITION SIGNAL

Component inspection

Distribuwtor

™0 DISGONNEST
1.5.

-

AECS10A

Component Inspection

IGNITION COIL

NDECG284

NDEGO284501

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal

Resistance [at 25°C (77°F)]

7 - 8 (Primary coil)

0.5-1.0Q

7 - 9 {(Secondary coil)

-Approximately 12 kQ

&

[Q]

Coil tower metal tip

SEF0145

A€

& DISCOMMECT
A€

= 7~
e T
: L%ﬂi}i‘

>

-/

AEGCE114A]

AECB124

For checking secondary coil, remove distributor cap and mea-
sure resistance between coil tower metal tip 9 and terminal 7.
If NG, replace distributor assembly as a unit.

POWER TRANSISTOR [—

1. Disconnect camshaft position sensor & power transistor har-
ness connector and ignition coil harness connector.

2. Check power transistor resistance between terminals 2 and 8.

Terminals Resistance Result
Except 002 CK
2and 8
0Q : NG

If NG, replace distributor assembly.

RESISTOR
1. Disconnect resistor harness connector. _
2. Check resistance between terminals 1 and 2.
Resistance: Approximately 2.2 kQ [at 25°C (77°F))
If NG, replace resistor. '

NDECO294803

EC-360



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Component Description
Component Description ]
NDECO295
The crankshaft position sensor (OBD) is located on the transmis-
Core sion housing facing the gear teeth (cogs) of the flywheel or drive €l
/ plate. It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil. -
When the engine is running, the high and fow parts of the teeth A
cause the gap with the sensor to change.
/ 7 coi The changing gap causes the magnetic field near the sensor to =M
Permanent magnet change. ] o
Due to the changing magnetic field, the voltage from the sensor
SEFas6N changes. LG
The ECM receives the voltage signal and detects the fluctuation of
the engine revolution.
This sensor is not used to control the engine system. EC
It is used only for the on board diagnosis.
FE
- AT
mn\kshan /X/’f—
: it oBD
@posmon sensor | ) SEFOB3R M
ECM Terminals and Reference Value -
Specification data are reference values and are measured between each terminal and 32 (ECM ground).
TERMI-
WIRE
NAL | ot o ITEM CONDITION DATA (AC Voltage) BR
Approximately 1V
(AC range) ST
(V) Dol oL
[Engine is running] b DR RS
« Warm-up condktion 5 X
& Idle speed 0
BT
N SEFE00W
7 e Crankshaft position - A
sensor {OBD) Approximately 2V
{AC range}
W
L SC
[Engine is running] SR AR
e Engine speed is 2,000 rpm L YANAERY AR EL
seresiw DX
On Board Diagnosis Logic
NDEC0297
DTC No. Malfunction is detected when _.. Check ltems (Possible Cause)
P1336 o A chipping of the flywheel or drive plate gear tooth {cog} |e Harness or connectors
0905 is detected by the ECM. e Crankshaft position sensor (OBD)
: o Drive plate

EC-361
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

DTC Confirmation Procedure

DTC Confirmation Procedure
NOTE: :

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF" and wait at least 5 seconds

NDECG298

- before conducting the next test.

121 ¥r MONITOR  # NOFALL []
CMPS*RPM(REF) 750 rpm
RECORD
SEF357vB

(B) With CONSULT

1) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT. '

2) Start engine and run it for at least 2 minutes at idle speed.

3) If 1st trip DTC is detected, go to “Diagnostic Procedura”, EC-
364.

@ With GST

1) Start engine and run it for at least 2 minutes at idle speed.

2) Select “MODE 7" with GST. _

3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
364.

No Tools

1) Start engine and run it for at least 2 minutes at idle speed.

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

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

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
364.

EC-362



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Wiring Diagram

Wiring Diagram

CRANKSHAFT
POSITION
SENSOR (ORD)

(G

NDECO259

EC-CKPS-01

. : Petectable line for DTC
e : Non-detectable line for DTC

LG
Pr=
I
1
[
I
|
() et = @-—05nR BfR
LG Y
@] [a3]! 2zl
» ECM N TCM
RGC/S GND-A G 25 | rRansmission
CONTROL
B/R B B MODULE}
L J_ Fand
=4 ==
Fai2 =)
Refer to last page {Foldout page).
GDRG),
T34 s [6]7]Eoa) =< (307
HEENBEEEEDND (2]3)%
s (Fs8
1 GY
| L
101[102]t03]104] [108]106 o
1efi10[t11]112] [113]114 HS
1t7[118[119]120] [121]122 GY M

EC-363

AECS584A

@l

SU

BR

ST

RS

Br

[FIA

SC

EL
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Diagnostic Procedure

Diagnostic Procedure

NDECO300

1 RETIGHTEN GROUND SCERWS

3 DETECT MALFUNCTIONING PART

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

AEC792A

Check the following.

® Harmess connectors F501, F307

« Harness connectors F401, F103

» Hamess for open or short between ECM and crankshaft
position sensor (OBD)

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

4 CHECK GROUND CIRCUIT

» |coT02

2 CHECK INPUT SIGNAL CIRCUIT

1. Disconnect crankshaft position sensor (OBD) and ECM har-
ness conneclors.

ﬂ:r_an\kshait £ /X//
@posiﬂon sensor (OBD)

) SEF063R
2. Check continuity between ECM terminal 47 and terminal 1.

3 ing)
B [ Eem_Jojcowecron .
47

INSCONNECT DISCONNECT

€
(@]

SEF705U

Continuity should exist.
3. Also check harness for short 10 ground and short to power.

1. Reconnect ECM harness connectors.
2. Chack harness. continuity between terminal 2 and engine

ground.
E DISCONMNECT

@)

SEF707U
Continuity should exist.
3. Also check harness for short to ground and short to power.

OK or NG
OK » GO TO 6.
NG p IGOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.

» Harness connectors F501, F307

» Hamess connectors F401, F103

o Hamness for open or shont between crankshaft position sen-
sor (OBD} and ECM

e Hamness for open or short between crankshaft position sen-
sor (OBD) and TCM (Transmission control moduls)

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

6 CHECK IMPROPER INSTALLATION

OK or NG
OK » GO TO 4.
NG > GO TO 3.

1. Loosen and retighten the fixing bolt of the crankshaft posi-
tion sensor (OBD).
2. Perform “DTC Confirmation Procedure”, EC-362 again.

Is a 1st trip DTC P1336 {0905) detected?

Yes > GOTO7.
No » INSPECTION END
EC-364



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (OBD) (COG)

Diagnostic Procedure (Cont'd)

7

CHECK CRANKSHAFT POSITION SENSOR
(OBD)

9  |DETECT MALFUNCTIONING PART

Check the following.

Refer to “Component Inspection” EC-365.

e Hamness connectors F501, F307
e Harmness connectors F401, F103
» Hamess connectors F12, F201

s Harness for open or short between harness connector F307

and engine ground

EM

| Repair open circuit or short to ground

OK or NG
OK p |GOTOS.
NG > Replace crankshaft position sensor
(OBD).
8 CHECK SHIELD CIRCUIT

or short to power in harmess or con-
nectors.

1. Disconnect harness connectors F50H, F307.
2. Check harness continuity between hamess connector F307
and engine ground.

Continuity shouid exist.

3. Also check harness for short to ground and short to power.

LG

10 |CHECK GEAR TOOTH

Visually check for chipping drive plate gear tooth {(cog).

OK or NG OK or NG EE
oK » ]G0 T0 10, OK » |(GOTOIL.
NG > GO TO 9. NG : 3 Replace the drive plate. AT
11 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT AX
INCIDENT", EC-108.
b |INSPECTION END U
BR
8T
ES
Component Inspection BT
NOECO3RY
CRANKSHAFT POSITION SENSOR (OBD) I
1. Disconnect crankshaft position sensor (OBD) harness connec- uA
tor.
2. Loosen the fixing bolt of the sensor.
3. Remove the sensor. SC
4. Visually check the sensor for chipping.
EL
SEF360N
5. Check resistance as shown in the figure. )
Resistance: Approximately 166.5 - 203.5Q [at 20°C
= (68°F)]
oA \
112
S
[a]
O
N
SEF504V
EC-365

539



DTC P1400 EGRC-SOLENOID VALVE

Component Description

Component Description

IZNIZGR The EGRC-solenoid valve responds to signals from the ECM.
Vacuum g To intake When the ECM sends an ON (ground) signal, the coil in the sole-

signat air duct noid valve is energized. The vacuum signal (from the intake mani-
' fold collector) passes through the solenoid valve. The signal then

reaches the EGR valve.
When the ECM sends an OFF signal, a plunger will then move to

cut the vacuum signal.

SEF318UD

CONSULT Reference Value in Data Monitor

Mode
. NDECO303
Specification data are reference values.
MONITOR ITEM CONDITION - SPECIFICATION
e Engine: After warming up . .
e Air conditioner switch: “OFF” ;glin[gsh'de speed is below 8 km/h OFF
s Properly raise drive wheels off ( )
EGRC SOLV the ground
e Place AT selector lever in *D” | 5 566 (o [Vehicle speed is over 8 o
position km/h (5 MPH)] N
« No-load

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

TERMI- WIRE
NAL. ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
¢ Warm-up condition BATTERY VOLTAGE
o |dle speed (11 - 14V)
e Engine speed is above 3,200 rpm
103 |GY EGRC-solenoid valve [Engine is running]
s Warm-up condition
» Properly raise drive wheels off the ground 0-15V
» Set AT selector lever in “D” position :
e Engine speed is 2,000 ripm [Vehicle speed is over
B km/h (5 MPH)]
On Board Diagnosis Logic
NDECO308
DTC No. Malfunction is detected when ... Check items (Possible Cause)
P1400 o The improper voltage signal is sent to ECM through » Harness or connectors
1005 EGRC-solenoid valve. : (The EGRC-solenoid valve circuit is open or-
shorted.)
e EGRC-solenoid valve

EC-366



DTC P1400 EGRC-SOLENOID VALVE

DTC Confirmation Procedure

CMPS=RPM{REF)

| RECORD |

% MONTOR +# NOFAL []

{Orpm

SEF360VA

DTC Confirmation Procedure

NOTE:
If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

@ With CONSULT

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT and wait at
least 5 seconds.

3} |[f 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
369.

@ With GST

1) Turn ignition switch “ON” and wait at [east 5 seconds.

2) Select “MODE 7” with GST.

3) W 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC-
369.

No Tools

1) Turn ignition switch “ON” and wait at least 5 seconds.

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

3) Turn ignition switch “ON” and perform “Diagnostic Test Mode
[l (Self-diagnostic results)” with ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
369. :

NDECJI06

@l

MA

EM

LG

AT

SU

BR

ST

RS

BT

EC-367
541



DTC P1400 EGRC-SOLENOID VALVE

Wfring Diagram

Wiring Diagram

NDECO307

EC-EGRC/V-01

IGNITION SWITCH
ON or START

Refer to "EL-POWER".

EE
IS =)
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o
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2
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o
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m
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E
el
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X
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s

Befer to last page (Foldout page).
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AECE1BA
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DTC P1400 EGRC-SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NDECO308

1 CHECK POWER SUPPLY

3 |CHECK OUTPUT SIGNAL CIRCUIT

1. Tumn ignition switch “OFF”.
2. Disconnect EGRC-solencid valve hamess connector.

= EGRC-golenoid valve
harness connector

‘AECB13A
3. Tum ignition switch “ON".
4, Check voltage between terminal 2 and ground with CON-

SULT or tester.
& DISCONNECT
o A€

&
& —eed |

1. Turm ignition switch “OFF”.
2. Disconnect ECM harness connector,
3. Check harness continuity between ECM terminal 103 and

terminal 1.

E r—m
. i3 I ecm  [olcennecToslf _s.

INSCONNECT 103 ISCONMECT

2 | &

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

SEF727U

OK or NG
OK » GO TO 5.
NG > GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

» Hamess connectors F12, F201

e Harness for open or short between ECM and EGRC-sole-
neid valve

SEF726U
Voltage: Battery voltage
OK or NG
OK p |GOTOS
NG » |(GoTO2

> Repair open circuit or short to ground
or short fo power in hamness or con-
nectars.

2 DETECT MALFUNCTIONING PART

5 CHECK EGRC-SOLENOID VALVE

Check the following.

¢ Hamess connectors M42, F104

& Hamness connectors F12, F201

¢ 10A fuse

« Harness for open or short between EGRC-solenoid valve
and fuse

Refer to “Component Inspection”, EC-370.

OK or NG
OK p [(GOTOG.
NG » Replace EGRC-solenoid valve.

> Repair hamess or connectors.

6 CHECK INTERMITTENT INCIDENT

EC-369

Refer to "TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

> INSPECTION END

Gl

MA

EM

LG

FE

sU

BR

ST

RS

BT

A

SG

EL
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DTC P1400 EGRC-SOLENOID VALVE

Component Inspection

CONNEST

====== MONITOA c=====

CMPS=RAPM {REF) Orpm

Component Inspection
EGRC-SOLENOCID VALVE
Check air passage continuity.

@ With CONSULT

NDECG309

NDECO369501

Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST” mode.

Air passage continuity

Air passage continuity

BATTERY

AECS19

between A and B

Conditions
betwesn A and B between A and C
ICETIM[ONGFF[ OFF
ON Yes No
OFF No Yes
SEF193W
® Without CONSULT
Condition Air passage continuity | Air passage continuity

between A and C

12V direct current supply
between terminals 1 and 2

Yes

No

No supply

No

Yes

If NG or operation takes

valve,

EC-370

more than 1 second, replace solenoid



DTC P1401 EGR TEMPERATURE SENSOR

Component Description

Sensor element Component Description
_ NDECOS10

The EGR temperature sensor detects temperature changes in the
EGR passage way. When the EGR valve opens, hot exhaust gases €l
flow, and the temperature in the passage way changes. The EGR
temperature sensor is a thermistor that modifies a voltage signal

sent from the ECM. This modified signal then returns to the ECM MA
as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases. EM
This sensor is not used to control the engine system. It is used only

for the on board diagnosis.

SEF599K LG
<Reference data>
10,000
EGR temperature °C (°F}) Voltage* (V) Resistance (MQ) EC
0 (32) 4.81 7.9-97
50 (122) 2.82 0.57 - 0.70 FE
1,000
' Acceptable range 100 (212) 0.8 0.08 - 0.10
\
e "u, *: These data are reference values and are measured between ECM terminal 63 AT
i 3 "x.. {EGR temperature sensor) and ECM terminal 32 (ECM ground).
2 "n. When EGR system is operating.
8100 \N ) AX
a2 r 'n... Voltage: 0 - 1.5V
[
& ""u,.
\y
J
10 -_ IIII..".
- ~.‘..' BFS
1 1 1 1
b 50 00 150 200 el
(32) (122)  (212)  (302)  (392)
Temperature *C (°F)
RS
SEF526Q
On Board Diagnosis Logic BT
NDECO3TY
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1401 A) An excessively low voltage from the EGR tempera- | @ Harness or connectors IFlA
0305 ture sensor is sent to ECM even when engine cool- | {The EGR temperature sensor circuit is shorted.)
ant temperature is low. _ e EGR temperature sensor
e Maliunction of EGR function, EGRC-BPT valve ~ SG
or EGRC-solenoid vaive
B) An excessively high voltage from the EGR tem- » Harness or connectors EN
peraturs sensor is sent to ECM even when engine (The EGR temperature sensor circuit is open.)
coolant temperature is high. e EGR temperature sensaor
o Malfunction of EGR function, EGRC-BPT valve 1B
or EGRC-solenoid valve

EC-371 i,



DTC P1401 EGR TEMPERATURE SENSOR

DTC Confirmation Procedure

DTC Confirmation Procedure oeconn
Perform “PROCEDURE FOR MALFUNCTION A” first. if 1st trip
DTC cannot be confirmed, perform “PROCEDURE FOR MAL-
FUNCTION B”.

NOTE:

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

o - PROCEDURE FOR MALFUNCTION A s
Yr MONITOR v NOFAL [] B With CONSULT
CMPSRPM{REF) 750rpm 1) Turn ignition switch “ON".
COOLAN TEMF/S 30°C 2) Select “DATA MONITOR” mode with CONSULT.

3) Verify that “COOLAN TEMP/S” is less than 40°C (104°F).
If the englne coolant temperature is above the range, cool
the engine down.
4) Start engine and let it idle for at least 8 seconds.
5) If 1st trip DTC is detected, go to “Diagnostic Procedure”®, EC-
RECORD ] ) 1t st g g
SEFTOUA @ With GST
1)  Turn ignition switch “ON”.

. . @ C-—O 2) Select “MODE 17 with GST,

3) Verify that engine coolant temperature is less than 40°C

ECM IOICONNECTOR" (104°F).
55 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.
l ! 5) Select “MODE 7” with GST.
+ 6) If 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC-
3786.

SEF874U No Tools
1) Turn ignition switch “ON”,
2) Verify that voltage between ECM terminal 59 (engine coolant

temperature sensor signal) is more 2.7V.
If the voltage is below the range, cool the engine down.

3) Start engine and let it idle for at least 8 seconds.
4) Tumn ignition switch “OFF” and wait at least 5 seconds.

5) Turn ignition switch “ON" and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM.

6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
376.

EC-372



DTC P1401 EGR TEMPERATURE SENSOR

DTC Confirmation Procedure (Cont'd)

PROCEDURE FOR MALFUNCTION B

Lift up the CAUTION:

Efi‘azz'l"e Always drive vehicle at a safe speed. @l
TESTING CONDITION:

Always perform the test at a temperature of 5°C (41°F) or A

higher.

With CONSULT

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

2) Confirm that EGR valve is not lifting at idle.
If the check result is NG, perform trouble diagnosis for DTC

NOEC0474502

SEF360QE P1402. Refer to EC-378. LG
@ : ' ' : 3) Select “DATA MONITOR” mode with CONSULT.
T MONITOR ¢ NoFaiL L] 4) Read “EGR TEMP SEN’ at about 1,500 rpm while holding the
o EGR valve in full open position by hand. EC
CMPSsRPM(REF)  1500rpm Voltage should decrease to less than 1.5V.
EGR TEMP SEN 0.9V - If the check result is NG, go to “Diagnostic Procedure”, EC- EE
376.

If the check result is OK, go to following step.

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

6) Check the output voltage of “THRTL POS SEN”" at closed
throttle position and note it. AX

SEF097WA

7) Start engine.
8) Maintain the following conditions for at least 5 consecutive

seconds, sU
CMPS-RPM (REF) 1,600 - 2,400 rpm
COOLAN TEMP/S Above B0°C (176°F) BR
B/FUEL SCHDL 3.0 - 4.5 msec ST
X-(X+080)V
THRTL POS SEN X = Voltage value measured at step 6
Selactor lever Suitable position RS
9) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
376. BT
(IA
5@
EL
{34

EC-373 547



Overall Function Check

DTC P1401 EGR TEMPERATURE SENSOR

Lift up the
EGR valve
by hand.

SEF360Q

HE QDA

ECM _ |©|CONNECTOR
63

L@

SEF875U

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

#® Without CONSULT

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

2) Confirm that EGR valve is not lifting at idle. if NG, go to trouble
diagnoses for DTC P0400 and P0402 (See pages EC-278 and
286).

3) Check voltage between ECM terminal 63 (EGR temperature
sensor signal) and ground at about 1,500 rpm with EGR valve
lifted up to the full position by hand.

Voltage should decrease to less than 1.5V.
If NG, go to “Diagnostic Procedure”, EC-376.

4) |If step 3 is OK, perform trouble diagnoses for “DTC P0400,

P1400” (See pages EC-278 and 366).

NDECO312501

EC-374



DTC P1401 EGR TEMPERATURE SENSOR

Wiring Diagram

Wiring Diagram

NDECO313

EC-EGR/TS-01 @l

(VY
M : Detectable line for DTC
— : Non-detectable line for DTC EM
EGR
TEMPERATURE LG
SENSOR
]
BY
@A)
- Fl=
B/Y
AT
AX
o
4 sU
B/Y
r'—| BR
BY
I ST
wW/PU B/Y BAY RS
fe3] [43] ECM [22] TC
EGRTS GND-A ' SENS M
(TRANSMISSION
il GND | sonTROL BT
MODULE)
(R4
$C
Reter to last page (Foidout pags). Eﬂ_—.
GRRGED,
. Iw
¥ El (=] 1 H B H [GD)] -B i;ifi:m 1B
EFHE] i £ (A £ D K ] GY e AP H.S.

105]108] ey
113|114
121]122

AEC591A
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DTC P1401 EGR TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

1 CHECK POWER SUPPLY

3 |CHECK GROUND CIRCUIT

1. Tum ignition switch “OFF”.
2. Disconnect EGR temperature sensor harness connector.

EGR temperature sensor
hamess connector

EGRC-BPT valve

AECB14A

3. Turn ignition switch “ON".

4. Check voltage between terminal 1 and ground with CON-
SULT or tester.

& DISCONNECT

) |48

Ho

D)

!

1. Turn ignition switch “OFF”,
2. Check hamess conlinuity between terminal 2 and engine

S HE
[Ql
B

= SEF728U

Continuity should exist.
3. Also check harness for short to ground or short to power.

OK or NG
oK p |GoTOS.
NG p lGOTOA.

4 DETECT MALFUNCTIONING PART

Check the following.

s Harness cohnectors F12, F201

s Hamess connectors F103, F401

e Hamess for open or short between ECM and EGR tempera-
ture sensor

# Harness for open or short between TCM (Transmissicn con-
trol module) and EGR temperature sensor

= SEF728U
Voltage: Approximately 5V
OK or NG
OK p (GOTOS.
NG p |(GOTO2

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

2 DETECT MALFUNCTIONING PART

Check the following.

¢ Hamess connectors F12, F201

« Harness for open or short between ECM and EGR tempera-
ture sensor

5 CHECK EGR TEMPERATURE SENSOR

Refer to “Component Inspection”, EC-377.

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

OK or NG
CK » GO TO 6.
NG » Replace EGR temperature sensor.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109.

> INSPECTION END

EC-376

NDECO314




DTC P1401 EGR TEMPERATURE SENSOR

Component Inspection

10,000

8
(=]

Resistance kK&
s

10

1

-y

o
{32)

50 1(I]0 1 SIO
(122) (212} (302)

Temperature °C {°F)

550
(392)

SEF&260

Component Inspection
EGR TEMPERATURE SENSOR
Check resistance change and resistance value.

<Reference data>

NDECO315

NDECD315501

EGR temperature °C (°F) Voltage (V) Resistance (M)
0 (32) 4.81 79-97
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

If NG, replace EGR temperature sensor.

@l
VA
ER
LG
FE
AT
AX
Sl
BR
ST
RS

BT

EC-377 1
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DTC P1402 EGR FUNCTION (OPEN)

Description
Description
NDECO475
SYSTEM DESCRIPTION
NDECSI 75501
Sensor Input Signal to ECM EC‘;?J':"“C' Actuator
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air
Engine coclant temperature sensor Engine coolant temperature tErgR con- EGRC-solenoid valve
Ignition switch Start signal
Throttle position sensor Throttle position

This system cuts and controls vacuum applied to the EGR valve to
suit engine operating conditions. This cut-and-control operation is
accomplished through the ECM and the EGRC-solenoid vaive.
When the ECM detects any of the following conditions, current
does not flow through the solenoid valve. This causes the intake
manifold vacuum to be discharged into the atmosphere. The EGR
valve remains closed.

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature

Mass air flow sensor malfunction

EGR and vacuum _ EGRC-solenoid valve

Ignition switch {power supply)
ECM

ECM |
EGR temperature sensor

EGRC-BPT
valve

Collector Throttle
body

SEF317U

COMPONENT DESCRIPTION
Exhaust Gas Recirculation (EGR) Valve [
The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening and EGRC-BPT vaive operation. The
vacuum controls the movement of a taper valve connected to the
vacuum diaphragm in the EGR valve.

NDECQ475502

SEF783K

EC-378



DTC P1402 EGR FUNCTION (OPEN)

. Description (Cont'd)

To EGR

valve
Vacuum '

signal

To intake
air duct

EGRC-solenoid Valve

NDECO47550202
The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. The vacuum signal (from the intake mani-
foid colletctor) passes through the solenoid valve. The signal then
reaches the EGR valve. :
When the ECM sends an OFF signal, a plunger will then move to
cut the vacuum signal.

SEF318UA
On Board Diagnosis Logic e
EGR temperature If the EGR temperature sensor detects EGR flow under the condi-
sensor tion that does not call for EGR, a high-flow malfunction is diag-
nosed.
Ee?n?:erature N.OTE: . , . ) .
Diagnosis for this DTC will occur when engine coolant temperature
is below 50 to 60°C (122 to 140°F). Therefore, it will be better to
turn ignition switch “ON” (start engine) at the engine coolant tem-
perature below 30°C (86°F) when starting DTC confirmation pro-
ECM ced
ure.
SEF073P
DTC No. Malfunction is detected when ... Check Items {Possible Cause)
P1402 EGR flow is detected under conditions that do not call for | e EGRC-solenoid valve
0514 EGR. e EGR valve leaking or stuck open
» EGR tempsrature sensor
e EGAC-BPT valve

DTC Confirmation Procedure
¢ MONITOR % NOFALL [] NOTE: nosoor?
COOLAN TEMP/S 30°C If “DTC Confirmation Procedure” has been previously conducted,
EGR TEMP SEN a2v always turn ignition switch “OFF" and wait at least 5 seconds

RECORD I

SEF347U

W EGR SYSTEMP1402 I []

QUT OF CONDITION
r=zz=zz==z MONITOR =========:
CMPSRPM{POS} Orpm

THRTL PCS SEN 0.62v
B/FUEL SCHOL 0.0msec

SEFS12W

before conducting the next test.

TESTING CONDITION:
e Always perform the test at a temperature of —10°C (14°F)
or higher.
¢ Engine coolant temperature and EGR temperature must
be verified in “DATA MONITOR” mode with CONSULT
before starting DTC WORK SUPPORT test. I it is out of
range below, the test cannot be conducted.
COOLAN TEMP/S: —10 to 30°C (14 to 86°F)*
EGR TEMP SEN: Less than 4.8V
if the values are out of the ranges indicated above, park
the vehicle In a cool place and allow the engine tempera-
ture to stabilize. Do not attempt to reduce the engine cool-
ant temperature or EGR temperature with a fan or means
other than ambient air. Doing s0 may produce an inaccu-
rate diagnostic result.
*: Although CONSULT screen displays “—10 to 40°C {14 to 104°F)”
as a range of engine coolant temperature, ignore it.

EC-379
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DTC P1402 EGR FUNCTION (OPEN)

DTC Confirmation Procedure (Cont'd)

[4]

B EGR SYSTEM Pi402 @ [

'

__________ MONITOR
CMPS«RPM(POS)
THRTL POS SEN
B/FUEL SCHDL

825rpm
080V
3.9msec -

SEF613W

B EGRSYSTEM P40zl [
COMPLETED

SELF-DIAG RESULTS

SEFB97UA

N m CONNECT
I Eecm lo|connecTorl| .E}
63

N\

0

&)
i e )

SEF8g8U

—_— m CONNECT
[ Ecm ofconnecTor]l E}
. 59 63 -

N\,

C=0

G
Ko

uig)
KD S L

SEF898U

(@ With CONSULT -

1)

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

2) Select “EGR SYSTEM P1402” of “EGR SYSTEM” in “DTC
WORK SUPPORT” mode with CONSULT.

3) Follow the CONSULT instructions.

4) Start engine and let it idle until “TESTING” on CONSULT
screen is turned to “COMPLETED". (It will take 60 seconds or
more.

If “TE)STING” is not displayed after 5 minutes, turn ignition
“OFF” and cool the engine coolant temperature to the
range of —10 to 30°C (14 to 86°F). Retry from step 1.

5) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. If- “NG” is displayed, refer to “Diagnostic
Procedure”, EC-382.

@ With GST

1) Tum ignition switch “ON” and select “MODE 1" with GST.

2) Check that engine coolant temperature is within the range of
—-10 to 30°C (14 to 86°F).

3) Check that voltage between ECM termlnal 63 (EGR tempera-
ture sensor signal) and ground is less than 4.8V.

4) Start engine and let it idle for at least 60 seconds.

5) Stop engine.

6) Perform from step 1 to 4.

7) Select “MODE 3" with GST. _

8) If DTC is detected, go to “Diagnostic Procedure”, EC-382.

No Tools

1) Turn ignition switch “ON".

2) Check the foliowing voltages.

ECM terminal 59 (engine cool-
ant temperature sensor signal)
and ground

3.2-44v

ECM terminal 63 (EGR tem-
peratire sensor signal) and
ground

Less than 4.8V

3)
4)

9

6)

Start engine and let it idle for at least 60 seconds.

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

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

If NG, go to “Diagnostic Procedure”, EC-382.

When using GST, “DTC Confirmation Procedure” should
be performed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode Il) because GST cannot dis-
play MODE 7 (1st trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM (Diagnostm Test Mode

I is recommended

EC-380



DTC P1402 EGR FUNCTION (OPEN)

Wiring Diagram
Wiring Diagram coscons
IGNITION SWITGH
ON or START
Refer to “EL-POWER". s ; Detectable line for DTC
s IIEI = : Non-datectable line for DTC
. | |
Ly
e
LY
B E
F20i
T
LY
> EGRC Pyl '%(E;I\?PEHATURE
é SOLENOID WWA SENSOR
VALVE _
L& O ]
: GIY' W/PU B/Y
Y W/PU BrY
'—l-l Fa01 |—|—|
- @ ------------- ------------- 1A
F12
@Y WiPU B/va
1 |
+ BrY
!
Fa01
1
GY ' W/PU B/Y B
(a3l szl a3l |IT2'||
ECM TCM
EGR EGRTS GND-A SENS
TRANSMISSION
GND [ TRaL
MODULE}
Refer to last page {Foldout page).
1 80 A === 000G s R BB = 0H (G GRNE
11 {12113 ]14] 15|16 17318 s0]20]21 [z 28] 24| gl [ol1i[i2]13]1415118] "oy ﬁ) G

101}102(103]104
108{10[ 111112,
1171118]119[120

AECH86A
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DTC P1402 EGR FUNCTION (OPEN)

Diagnostic Procedure

Diagnostic Procedure

NDECQ479

1 CHECK VACUUM HOSE

2 ICHECK EGRC-SOLENOQID VALVE CIRCUIT

1. Tumn ignition switch “OFF”.
2. Check vacuum hose for clogging, cracks or improper con-
nection. Refer to “Vacuum Hose Drawing”, EC-18.

=
Split

(§) With CONSULT

1. Turn ignition switch “ON".

2. Perform “EGRC SOL/A CIRCUIT” in “FUNCTION TEST”
mode with CONSULT.

MEGRC S0OL/V CIRCUIT I
DOES THE SOLENCID
VALVE MAKE
AN OPERATING SOUND
EVERY 3 SECONDS?

nvexr L NO || YES |

MEF9570

Clogging
==
R Improper connection
o SEF108L
OK or NG
OK (with p [(GOTOZ
CONSULT)
OK {without [ 3 GO TO 3.
CONSULT)
NG > Repair or replace vacuum hose.

(B} With CONSULT

1. Turn ignition switch “ON”.

2. Turn EGRC-solenoid valve “ON” and “OFF” in "ACTIVE
TEST™ mode with CONSULT and check operating sound.

BAacveTESTR [

EGRC SOLV ON
(EGR} FLOW

CMPSRPM(REF) orpm

Y [ON/OFF][ OFF ]

SEF786U
Clicking nolse should be heard.
OK or NG
OK » [GOTOS.
NG b |GOTOA4,
EC-382



DTC P1402 EGR FUNCTION (OPEN)

Diagnostic Procedure (Cont'd)

3 CHECK EGRC-SOLENOID VALVE CIRCUIT

5 CHECK EGR VALVE

Without CONSULT

1. Disconnect ECM hamess connector.

2. Tum ignition switch “ON".

3. GConnect a suitable jumper wire. between ECM terminal 103
and engine ground.

| CONNECTOR | .

Suitable jumper wire

) B

SEF937V
4. Check operating sound of EGRC-salencid valve when dis-
connecting and connecting the jumper wire.
Clicking nolse should be heard.

DIBCONNECT

Refer to “Component Inspection”, EC-383.
OK or NG

OK p [GOTOS.

NG > Replace EGR valve.

6 CHECK EGRC-BPT VALVE

Refer to “Component Inspection”, EC-383.

OK or NG
OK » |GOTOT.
NG > Replace EGRC-BPT valve,

7 CHECK EGR TEMPERATURE SENSOR

Refer to “Component Inspection”, EC-377.

OK or NG
OK p (GOTOA4, _
NG [ Repair or replace EGRC-solenoid
vaive or repair circuit,

OK or NG
oK p |GOTOS.
NG _ > Replace EGR tomperature sensor.

4 CHECK EGRC-SOLENOQID VALVE

] CHECK INTERMITTENT INCIDENT

Refer to “Component Inspection”, EC-370.

Refer to “TACUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

OK or NG
OK > GO TO 5,
NG » Replace EGRGC-solenoid valve.

p |INSPECTION END

EGR valve

Component Inspection
EGR VALVE

EGR valve spring should lift.
¢ Check for sticking.

NDECG480

NDECO480501

Apply vacuum to EGR vacuum port with a hand vacuum pump,

MEF137D

* Apply pressure

SEF083P

EC-383

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. If a leakage is noted, replace the valve.

If NG, repalr or replace EGR valve.

NDECO480504
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

On Board Diagnosis Logic

On Board Diagnosis Logic

NOECD4GT

NOTE:
If DTC P1440 is displayed with P1448, perform trouble diagnosis for DTC P1448 first. (See EC-409.)

This diagnosis detects leaks in the EVAP purge line using of vapor pressure in the fuel tank.

The EVAP canister vent control valve is closed to shut the EVAP purge line. The vacuum cut valve bypass
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge volume con-
trol solenoid valve. The EVAP control system pressure sensor can now monitor the pressure inside the fuel

tank.
If pressure increases, the ECM wilf check for leaks in the line between the vacuum cut valve and EVAP can-

ister purge volume contro! solenoid valve.

. EVAP service port
EVAP control system pressure sensor. m
Vacuum cut valve bypass valvel: @/
Fuel tank \i& EVAP EVAF canister

cut valve [canister purge velums
control solenoid valve

EVAP canister
vent control \$
valve SEF918U

DTC No. Malfunction is detected when ... Check ltems (Possible Cause)

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.

Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and

EVAP canister purge volume control solenoid

valve.

Foreign matter caught in EVAP canister vent

control vaive.

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 velume control solenoid

valve

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARQ switch solenoid valve

Blocked or bent rubber tube to MAP/BARC

switch solenoid valve

e O-ring of EVAP canister vent control valve is
missing or damaged.

e Water separator

EVAP canister is saturated with water.

o EVAP contrel system pressure sensor

P1440 ¢ EVAP control system has a leak.
0213 ¢ EVAP control system does not operate properly.

L ] L R BN B ] ] LI B N

CAUTION:
e Use only a genuine NISSAN fuel filler cap as a replacement. If an incorrect fuel filler cap is used,

the MIL. may come on.
e If the fuel filler cap is not tightened properly, the MIL may come on.
s Use only a genuine NISSAN rubber tube as a replacement.

EC-384



DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

DTC Confirmation Procedltire

[3]

EVAP

‘]/ service

port

Pressure pump SEF482UR

B EVAP SML LEAK P1440 I:I

1)PERFORM TEST AT A
LOCATICN OF 0-30C
(32-86F)

2)STOP ENGINE AND TURN
IGN SW ON.

3)CLAMP EVAP HOSE
TIGHTLY. SEE SERVICE
MANUAL FOR LOCATION.

4)TOUCH START.

[ EXIT j| START

SEF422WA

(6

B EVAP SML LEAK P1440 []

ke (D ok ook AR

| END || PRINT

SEF295UA

DTC Confirmation Procedure

NOEC0492

NOTE:
e |If DTC P1440 is displayed with P1448, perform trouble &l
diagnosis for DTC P1448 first. (See EC-409.)
e It “DTC Confirmation Procedure” has been previously MA
conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next test,
El
LG
(© With CONSULT
CAUTION:
» Never use compressed air or high pressure pump.
Otherwise, EVAP system may be damaged.
e Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pressure [F=
in EVAP system.
¢ Do not start engine.
NOTE: Ar
e Always remove EVAP service port adapter from EVAP service
port after applying air up to 0.69 to 1.38 kPa (5.14 to 10.34 A
mmHg, 0.202 to 0.407 inHg).
e During the test, clamp the EVAP hose tightly as shown at left.
1) Turn ignition switch “OFF”. 8U
2} Clamp the EVAP hose as shown at left.
3} Instaill EVAP service port adapter and pressure pump to EVAP
service port securely. BR
4) Turn ignition switch “ON”.
5) Select “EVAP SML LEAK P1440" of “EVAPORATIVE SYS- &
TEM” in “DTC WORK SUPPORT” mode with CONSULT.
Follow the instruction displayed.
6) Make sure that “OK” is displayed. BS
If “NG” is displayed, refer to “Diagnostic Procedure”, EC-386.
& With GST
NOTE: BT
e Be sure to read the explanation of “Driving Pattern™ on EC-46
before driving vehicle. HIA
e ltis better that fuel level is low.
1) Start engine. .
2) Drive vehicle according to “Driving Patiern®, EC-46, 8G
3) Stop vehicle.
4) Select “MODE 1" with GST. BL
e If SRT of EVAP system is not set yet, go to the following step.
e If SAT of EVAP system is set, the result will be OK.
5) Turn ignition switch “OFF” and wait at least 5 seconds. DX
6) Start engine.
It is not necessary to cool engine down bhefore driving.
7) Drive vehicle again according to the “Driving Pattern”, EC-46.
8) Stop vehicle. '
9) Select “MODE 3" with GST.
e If P0440 is displayed on the screen, go to “Diagnostic
Procedure”, EC-295.
e If P1440 is displayed on the screen, go to “Diagnostic Proce-
dure” for “DTC P1440", EC-386.
559
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

DTC Confirmation Procedure (Gont'd)

If P1447 is displayed on the screen, go to “Diagnostic Proce-

[
dure” for “DTC P1447°, EC-405. :

e [ PO440, P1440 and P1447 are not displayed on the screen,
go to the following step.

10) Select “MODE 1” with GST.

e |f SRT of EVAP system is set, the result will be OK.

e If SRT of EVAP system is not set, go to step 5.

& No Tools

NOTE:

e  Be sure to read the explanation of “Driving Pattern” on EC-46
before driving vehicle.

e It is better that the fuel level is low.

1) Start engine.

2) Drive vehicle according to “Driving Pattern”, EC-46.

3) Stop vehicle.

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

5) Turn ignition switch “ON” and perform “Diagnostic Test Mode
il {Self-diagnostic results)” with ECM.

6) [f 1st trip DTC is detected, go to “Diagnostic Procedure”®, EC-

Diagnostic Procedure

386.

NDECO452

1

|cHECK F

UEL FILLER CAP DESIGN

3 CHECK FUEL FILLER CAP FUNCTION

1. Tum ignition switch “OFF".
2. Check for genuine NISSAN fuel filler cap design.

7N

Check for air releasing sound while opening the fuel filler cap.

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

4 CHECK FUEL TANK VACUUM RELIEF

EC-386

VALVE
Refer to “Evaporative Emission System”, EC-24.
OK or NG
SEF915U
OK p |GOTOS.
OK or NG -
NG > Replace fuel filler cap with a genuine
oK ~p |GOTO2 one.
NG - Replace with a genuine NISSAN fuel
filler cap.
2 CHECK FUEL FILLER CAP INSTALLATION
Check that the cap is tightened properly by rotating the cap
clockwise.
OK or NG
oK | 2 GO TO 3.
NG > « Open fuel filler cap, then clean cap
and fuel filler neck threads using air
blower.
« Retighten until ratching sound is
heard.



DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd}

5 INSTALL THE PRESSURE PUMP

6 CHECK FOR EVAP LEAK

To locate EVAP leak, install EVAP service port adapier and
pressure purnp to EVAP service port securely,

AECSB02A

service
port

Presslire
pump

SEF216U

NOTE:
Improper installation of EVAP service port adapter o EVAP
service port may cause leaking.

Models with p [(GOTOS.
CONSULT

Models with- > GOTO7.
out CONSULY

With CONSULT @ﬂ
1. Turn ignition switch “ON".
2. Select “EVAP SYSTEM CLOSE” of “WORK SUPPORT"
mode with CONSULT. : MA
3. Touch “START" and appiy pressure into the EVAP line urtil
the pressure indicator reaches the middle of the bar graph.
NOTE:
e Never use compressed air or a high pressure pump. EM]
« Do not exceed 4.12 kPa {0.042 kg/cm?, 0.6 psi) of
pressure in the system.
LC
mEvAP sysTEM cLosEl (]
APPLY PRESSURE TO
SERVICE PORT TO RANGE
BELQOW.
DO NOT EXCEED 0.6psi.
0.2 0.4
AT
[ END |
SEF917U
4. Remove EVAP service port adapter and pressure pump. M
5. Using EVAP leak deiector, locate the EVAP leak. For the
leak detector, refer to the instruction manual for more
details. SU
Refer to “Evaporative Emission i ine Drawing”, EC-28.
Leak detector
BR
8T
RS
SEF200U T
OK or NG
oK » |GOTOS. A
NG > Repair or repiace.
8C
EL
D)4
561
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure {Cont'd)

7  |CHECK FOR EVAP LEAK

8 CHECK WATER SEPARATOR

® Without CONSULT

1. Tum ignition switch “OFF".

2. Apply 12 volts DC to EVAP canister vent control valve, The
valve will close. (Continue to apply 12 volts until the end of
test.)

EVAP canister -
vent control valve

EVAP canister

Battery

SEF420v

3. Apply 12 volts DC to vacuum cut valve bypass valve. The
valve will open. {(Continue to apply 12V until the end of
test.)

Vacuum cut
valve bypass valve

i)

Vacuum cut valve

EVAP canister SEFaz1V

4. Pressurize the EVAP line using pressure pump with 1.3 to
2.7 kPa (10 to 20 mmHg, 0.39 to 0.79 inHg).
NOTE: .
e Never use compressed air or a high pressurs pump.
# Do not exceed 4.12 kPa (0.042 kg/em?, 0.6 psi) of

pressure in the system.

5. Remove EVAP service port adapler and pressure pump.

8. Using EVAP leak detector, locate the EVAP leak. For the
leak detector, refer to the instrugtion manual for more
details. Refer to “Evaporative Emission Line Drawing”, EC-
28. .

Leak detector

Refer to “Component Inspection”, EC-402.

OK or NG
OK p (GOTOO9.
NG ' » Replace water separator.

9 CHECK EVAP CANISTER VENT CONTROL
VALVE, O-RING AND CIRCUIT

Refer to “DTC Confirmation Procedure®, EC-308.

OK or NG
oK » GO TO 10.
NG > Repair or repiace EVAP canister vent

control valve and O-ring or harness/
connector.

10 |CHECK IF EVAP CANISTER SATURATED
WITH WATER

1. Remove EVAP canister with EVAP canister vent control
valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

rd

EVAFP canistar

Water
| val
\_\‘ vent control valve SEF508L
Yes or No

Yes > GO TO 1.
No (With > GO TC 13,
CONSULT)

No {Without b |GOTO 14
CONSULT)

11 CHECK EVAP CANISTER

Weigh the EVAP canister with the EVAP canister vent control
valve attached.
Tha weight should be less than 1.8 kg (4.0 Ib).

OK or NG
OK (With » GO TO 13.
CONSULT)
OK (Without > GO TO 14.
CONSULT)
NG > GO TO 12.

SEF200U
OK or NG
OK p |GOTOS.
NG » Repair or replace.

EC-388



DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL

LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd)

12 DETECT MALFUNCTIONING PART . 15 CHECK VACUUM HOSE
Check the following. Check vacuum hoses for clogging or disconnection. Refer to @ﬂ
s EVAP canister for damage “Yacuum Hose Drawing”, EC-18.
¢ EVAP hose between EVAP canister and water separator for OK or NG
clogging or poor connection or M A
OK > GO TO 186. .
» Repair hose or replace EVAP canister. NG > Repair or reconnect the hose. EM
13 [CHECK EVAP CANISTER PURGE VOLUME |- | 16 | CHECK EVAR CANIS e FhiGE VOLUME
CONTROL SOLENOID VALVE OPERATION LG
@ With CONSULT Refer to “Component Inspection”, EC-397.
1. Disconnect vacuum hose to EVAP canister purge volume OK or NG
control solenoid valve at EVAP service port.
2. Stari engine. OK > GO TG 17.
3. Perform “PURG VOL CONTA in “ACTIVE TEST” mode. NG > Replace EVAP canister purge volume
4. Touch “Qu” on CONSLULT screen to increase “PURG VOL control solenoid valve. FE
CONT/N™ opening to 100.0%
5. Check vacuum hose for vacuum when revving engine up to
2,000 rpm. 17 |CHECK ABSOLUTE PRESSURE SENSOR AT
B ACTIVE TEST B D Refer to “Component Inspection”, EC-132.
PURG VOL CONT/V Absolute pressure senwrﬁ
100.0% p—
harness connector =] AX
====z=z===x MONITOR zz=zzzzz=c
CMPSRPM(REF) 2187rpm
FR 02 MNTR RICH 5U
THRTL POS SEN 0.64V
A/F ALPHA 90%
BR
[Qu][_uP ][ DWN ][Qd]
SEF771W
. rake fluid reservoir T
Vacuum should exist. o~ 7 ) i AECT94A S
OK or NG OK or NG
oK > GaTo17. OK > GO TO 18. RS
NG > GOTO 15. NG > Replace absolute pressure sensor.
. BT
14 CHECK EVAP CANISTER PURGE VOLUME .
18 CHECK MAP/BARO SWITCH SOLENOID
CONTROL SOLENOID VALVE OPERATION VALVE AND CIRCUIT YA
@ Without CONSULT « on ~
1. Start engine and warm it up to normal operating tempera- Refer to “Component Inspection”, EC-352.
ture.
2. Btop engine. §G
3. Disconnect vacuum hose to EVAP canister purge volume
contral solencid valve at EVAP service port.
4. Start engine and let it idle for at least 80 seconds. EL
5. Check vacuum hose for vacuum when rewving engine up to
2,000 rpm. -
Vacuum should exist.
> IDX
OK or NG Y i
solenoid valve
QK > GO TO17. harness connector
bl 7\\\
OK or NG
oK | 2 GO TO 14.
NG > Replace MAP/BARC switch solenoid
valve.
563
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DTC P1440 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM (SMALL
LEAK) (POSITIVE PRESSURE)

Diagnostic Procedure (Cont'd)

19 |CHECK TANK FUEL TEMPERATURE SEN- 23 |CHECK INTERMITTENT INCIDENT
SOR Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

Refer to “Component Inspection”, EC-255. INCIDENT", EC-109.

Fuel pump and tank fuel temperature

sensot harness connector

p |INSPECTION END

Fuel tank "
AL

F o
ST T
Front SEFg74U
CK or NG
OK p |GOTO 20.
NG | 3 Replace tank fuel temperature sensor.

20 |(CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR

Refer to “Component Inspection”, EC-318.
View with protector remode

! i
EVAP control system @Flron; \
@7 pressure sensor © Fuel tank

harness connector

SEF092V
OK or NG
OK > GO TO 21.
NG p [Replace EVAP control system pressure
Sensor.

21 CHECK EVAP PURGE LINE

Check EVAP purge line {pipe, rubber tube, fuel tank and EVAP
canister) for cracks or improper connection.
Refer to “Evaporative Emission System”, EC-24.

OK or NG
OK > GO TO 22.
NG > Repair or reconnact the hose.

22 |CLEAN EVAP PURGE LINE

Clean EVAP purge line (pipe and rubber tube)} using air biower.

(GO TOZ23.
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME

CONTROL SOLENOID VALVE
Description
Description
NDECD325
SYSTEM DESCRIPTION
noecozessor (]
. ECM
Sensor Input Signal to ECM function Actuator A
Camshaft position sensor Engine speed
Mass air flow sensor Amount of intake air ER
Engine coolant temperature sensor Engine coolant temperature
fgnition switch Start signal LE
" " EVAP can- .
Throttle position sensor Throttle position ister purae EVAP canister purge volume
. - - PUMI® 1 o ontrol sofenoid valve
Throttle position swilch Closed throttle position flow control EC
Density of oxygen in exhaust gas
Front heated oxygen sensors {Mixture ratic feedback signal} EE
Tank fuel temperature sensor Fuel temperature in fuel tank
Vehicle speed sensor Vehicle speed AT
This system controls flow rate of fuel vapor from the EVAP canis-
ter. The opening of the vapor by-pass passage in the EVAP canis-
ter purge volume control solenoid valve changes to control the flow AX
rate. The EVAP canister purge volume control solenoid valve
repeats ON/OFF operation according to the signal sent from the S
ECM. The opening of the valve varies for optimum engine control. U
The optimum value stored in the ECM is determined by consider-
ing various engine conditions. When the engine is operating, the BR
flow rate of fuel vapor from the EVAP canister is regulated as the
air flow changes.
ST
RS
COMPONENT DESCRIPTION
. . NDECOS25502 T
The EVAP canister purge volume control solenoid valve uses a
ON/OFF duty to control the flow rate of fuel vapor from the EVAP
canister. The EVAP canister purge volume control solenoid valve HA
[ is moved by ON/OFF pulses from the ECM. The longer the ON
pulse, the greater the amount of fuel vapor that will flow through the
valve. 8¢
F 7
EL -
SEF337U
CONSULT Reference Value in Data Monitor IDX
Mode
e . NDECGI26
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
. iﬂgégﬁdﬁlféi;":\:ng‘gg% Idle (Vehicle stopped) 0%
®
PURG VOL GV | § shift lover: *N”
e No-load 2,000 rpom -
565
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

ECM Terminals and Reference Value

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

NDECO32T

TERMI- WIRE
NAL c ITEM CONDITICN DATA (DC Voltage)
NO. OLOR
[Engine is running]
[lgnition switch “OFF”] 0-15V
» For a few seconds after turing ignition switch '
4 WG Ef%M relay (Self shut- “OFF"
[ignition switch “OFF”]
» Afew seconds passed after turning ignition switch BATTERY VOLTAGE
“ryEE (11 - 14V)
OFF
BATTERY VOLTAGE
(11 - 14V)
(V) Lo
AOf v
[Engine Is running] 20}
e |die speed of---
-—b-:——-d—:
B0 me
EVAP canister purge SEF994U
5 G/B volume control sole-
noid valve BATTERY VOLTAGE
(11 - 14V)
M
[Engine is running] 40y
e Engine speed is 2,000 rpm (More than 100 sec- 20¢ :
onds after starting engine} o
SEF995L
67 |B/W
Power supply for ECM | [Ignition switch “ON”] BATTERY VOLTAGE
72 |BAW (11 - 14V)
[Engine is running] BATTERY VOLTAGE
17 [B/W Current retum o Idle spesd (11 - 14V)
On Board Diagnosis Logic
NDECO328
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1444 The canister purge flow is detected during the specified e EVAP control system pressure sensor
0214 driving conditions, even when EVAP canister purge volume | e EVAP canister purge volume control solenoid

control solenoid valve is completely closed.

EVAP canister
Hoses

valve {The valve is stuck open.}
EVAP canister vent control valve

{Hoses are connected incorrectly or clogged.)

566
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

DTC Confirmation Procedure

DTC Confirmation Procedure

NOTE:

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

Always perform test at a temperature of 5°C (41°F) or more.

NDECO32¢

EM
LG
(@ With CONSULT
W PURG VOL CN P14a4 B[] 1) Start engine and warm it up to normal operating temperature. EC
OUT OF CONDITION 2) Tumn ignition switch “OFF” and wait at least 5 seconds.
c=mccco==- MONITOR =====z=z== 3} Turn ignition switch “ON”.
gmgfiighg(ggﬁ) g:g?m 4) Select “PURG VOL CN/V P1444}" of “EVAPORATIVE SYS- FE
B/FUEL SCHDL o omssc TEM” in “DTC WORK SUPPORT” mode with CONSULT.
5) Touch “START".
6) Start engine and let it idle until “TESTING” on CONSULT AU
changes to “COMPLETED". (It will take for approximately 10
seconds.) AY
SEF614W If “TESTING” is not displayed after 5 minutes, retry from
step 2.
B PURG VOL CN/V P1444 B[] 7) _le‘flalée suga that OKé is displayed after to?ching “SELF-DIAG §iJ
ESULTS”. If "NG" is displayed, refer to “Diagnostic
Procedure™, EC-395. P ’
“OMPSRIMPOS)  Teom @ With GST 'ER
THRTL POS SEN 0.46Y 1) Start engine and warm it up to normai operating temperature.
B/FUEL SCHDL 2.3msec 2) Turn ignition switch “OFF” and wait at least 5 seconds. i
3) Start engine and let it idle for at least 20 seconds.
4) Select “MODE 7" with GST.
5) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- RS
SEFG15W 305.
No Tools
W PURG VOL CNV P1444 B[] 1) Start engine and warm it up to normal operating temperature.
COMPLETED 2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine and let it idle for at least 20 seconds. [FIA
4) Turn ignition switch “OFF” and wait at least 5 seconds,
5) Turn ignition switch “ON” and perform “Diagnostic Test Mode G
il (Self-diagnostic results)” with ECM.
8) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
SELF-DIAG RESULTS 395. EL
SEF802UA
DX
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Wiring Diagram _
Wiring Diagram _—
BATTERY
o |RefertoELPOWER"
% M : Detactable line for DTC
I m— ; Non-detectabls line for DTC
H
[Ex]
i
.j
R R
=1 =]
Ta|EEM
RELAY
e
L g Led)
WG BW
] [ ]
.“
BAY
£
L",B,W (ZD)
. |‘.‘| EVAP
1 EaNisTER
PURGE
VOLUME
| é SOLENOID
o= 2] VALVE
G/B
|-'—|
@ Fiz
WG BW BW BW G/B
Gl ARE =] :
SSOFF VB VB CRIN EVP1 ECM
101
Refer to last page {Foldout page}.
— ED . 0D
T2 B
Q51e/ ey L2 X T @ L
r='| -
101]+02}103]104] [105]108]107]108] [-iﬂ!:l E.‘JEEEI 24|25 mm@@l@@..
7 27 5152 7o[71
fogjtioft+f112] [n3fitelitsfie) rimen 10} O Tl 122 | TolsolselorIeslral4Ta]e
117]118[119[120 121]‘!22 123]124 IR [ EHE m 38l3a] [e0l41] 42 143 solsols1lszlss] {77]78l79 m
AECE13A
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NOECG331

1 CHECK POWER SUPPLY

1. Turn ignition switch “OFF".
2. Disconnect EVAP canister purge volume control sclenoid
valve harness connector.

tﬁr\\ ———F\\
— EVAP canister purge

volume control
solenoid valve
hamess connector

AEGB04A

3. Turn ignition switch “ON”.

4. Check voltage between terminal 1 and engine ground with
CONSULT or tester.

% DISCONNECT
=

i TS.

G
@ e |

SEF057W
Voltage: Battery voltage
OK or NG
OK p [(GOTOS.
NG p (GOTOZ2.

2 DETECT MALFUNCTIONING PART

Check the following.

& Harness connhectors F12, F201

e Harness for open or short between EVAP canister purge val-
ume control solenoid valve and ECM relay

« Harness for open or short between EVAP canister purge vol-
ume control solenoid valve and ECM

> Repair harness or connectors.

- EC-395

@Gl
3 |CHECK OUTPUT SIGNAL CIRCUIT
1. Turmn ignition switch “OFF".
2. Disconnect ECM hamess connector. WA,
3. Check harness continuity between ECM terminal 5 and ter-
minal 2.
EM
'@ = _ &
A [ escwm [ofconnector] ) | £
DISCONKECT 5 Eﬂﬂﬁ ﬂ_‘l@
&
serFossw | [EE
Continuity should exist.
4. Also check hamess for short to ground and short to power.
OK or NG AT
OK > GO TO 5.
NG > GO TO4. AX
4 DETECT MALFUNCTIONING PART suU
Check the following.
& Harmess connectors F12, F201
¢ Hamess for open or short betwean EVAP canister purge vol- BIFS
ume control solenoid valve and ECM
» Repair open circuit ar short to ground ST
or short to power in hamess or con-
nectors.
RS
5 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR HOSE BT
Check disconnection or improper connection of hose con-
nacted to EVAP control system pressure sensor.
OK or NG A
QK > GO TO 6.
NG » |Repairit. §G
EL
[B):4
569
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DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Diagnostic Procedure {Cornit'd)

6 CHECK CONNECTOR

10 |CHECK RUBBER TUBE

1. Disconnect EVAP control system pressure senscr hamess
connector.

View with protector remode
\ !
EVAF control systeT__ &F:rontr

©F pressure sensor C Fuel tank
harness connector -

Check for obstructed water separator and rubber tube con-
nected to EVAP canister vent control valve and clean the rub-
ber tube using air blower. For water separator, refer to EG-402,

OK or NG
QK p |GOTO 1.
NG P | Clean, repair or replace rubber tube
and/or water separator,

11 CHECK IF EVAP CANISTER SATURATED
WITH WATER

SEFQg2V
2. Check connectors for water.
Water should not exist.
OK or NG
OK > GO TO7.
NG » Replace EVAP control system pressure
SENSOr.

7 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR

Refar to “Component Inspection”, EC-318.

OK or NG
OK p |GOTO 8.
NG > Replace EVAP control system pressure
sensor.

1. Remove EVAP canister with EVAF canister vent controf
valve attached.
2. Check if water wili drain from the EVAP caznister.

EVAP canister

%

EVAP canister

Water\‘ vant control valve SEF596U
Yes or No
Yes p |GOTO 12
No p  |GOTO 14,

8 CHECK EVAP CANISTER PURGE VOLUME

12 |CHECK EVAP CANISTER

CONTROL SOLENOID VALVE
Refer to “Component Inspection”, EC-397.
' OK or NG
OK p [GOTOS.
NG » Replace EVAP canister purge volume
control solenoid valve,

Woeigh the EVAP canister with the EVAP canister vent control
valve attached.
The weight should be less than 1.8 kg (4.0 ib).

OK or NG
CK > GO TC 14.
NG > GO TO 13.

9 CHECK EVAP CANISTER VENT CONTROL

13 |DETECT MALFUNCTIONING PART

VALVE
Refer to “Component Inspection”, EC-402.
OK or NG
OK p  |GOTO 0.
NG > Replace EVAP canister vent control
valve,

Check the following.

& EVAP canister for damage

e EVAP hose between EVAP canister and waler separater for
clogging or poor connection

» lF{epair hose or replace EVAP canister.

14 |CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-108.

P |INSPECTION END

EC-396




DTC P1444 EVAPORATIVE EMISSION (EVAP) CANISTER PURGE VOLUME
CONTROL SOLENOID VALVE

Component Inspection

Component Inspection

macveTEST [ EVAP CANISTER PURGE VOLUME CONTROL R
PURG VOL CONT/V  100.0% SOLENOID VALVE _ —— Gl
:E):hi;;:E::MMON'TOR Z=ozm=o=e- (@ With CONSULT
sRPM(REF ;
S LN NRER)  2t87mm 1. Start engine. MA
THRTL POS SEN 0.64V 2. Perform “PURG VOL CONT/V" in “ACTIVE TEST” mode with
AF ALPHA 90% CONSULT. Check that engine speed varies according to the
valve opening. EM
: If OK, inspection end. If NG, go to following step.
[Quil_uP L DWN [ Qd| 8. Check air passage continuity.
SEF771W LG
Condition Air passage continuity
PURG VOL CONT/V value between A and B
100.0% Yes
0.0% No
FE
If NG, replace the EVAP canister purge volume control sole-
noid valve,
® Without CONSULT AT
Check air passage continuity.
- Air passage continuity AX
SEresnd Condition : between A and B
12V direct current suppiy between ter-
minals Yes sU
No supply No
BR
If NG or operation takes more than 1 second, replace solenoid
valve.
8T
RS
SEFG61U
BT
HA
§C
EL
DX
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Component Description

VALVE (CLOSE)

To water Coil

separator Terminal

Spring

SEF032W

SEF957U

Specification data are reference values.

Component Description .
The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This soleneid valve responds to signals from the ECM. When the
ECM sends an ON signal, the ceil in the solenoid valve is ener-
gized. A plunger will then move to seal the canister vent. The abil-
ity to seal the vent is necessary for the on board diagnhosis of other
evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usually remains
opened. _

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows
“EVAP Control System (Small Leak)” diagnosis.

CONSULT Reference Value in Data Monitor
Mode

NDECO485

MONITCR ITEM

CONDITION SPECIFICATION

VENT CONT/V « Ignition switch: ON

OFF

Specification data are reference values and are measured between each terminal and 32 (ECM grounci')D.Ec

ECM Terminals and Reference Value

0488

TERMI- WIRE

NAL ITEM CONDITION DATA (DC Voltage)

NO COLOR

108 LG/B EVAP canister vent control [ignition switch “ON"] BATTERY VOLTAGE

valve (11 - 14V)
On Board Diagnosis Logic
NOECD487
DTC No. Malfunction is detected when ... Check ltems (Possible Cause)

P1446 e EVAP canister vent control valve remains cloged under |« EVAP canister vent control valve
215 specified driving conditions. ¢ EVAP control system pressurs sensor and the

circuit
a Blocked rubber tube to EVAP canister vent con-
trol valve
Water separator
o EVAP canister is saturated with water.

EC-398



DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

DTC Confirmation Procedure

DTC Confirmation Procedure
% MONITOR % NoraL [] CAUTION: Noseoses
CMPS'RPM(REF)  1800rpm Always drive vehicle at a safe speed. G
COOLAN TEMP/S 20°C NOTE:
VHCL SPEED SE 80km/h If “DTC Confirmation Procedure” has been previously conducted, poa
L o SEN - a.88v always turn ignition switch “OFF” and wait at least 5 seconds

“amsee before conducting the next test.

@ With CONSULT EM

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

SEF403VA LG

3) Start engine.
4) Drive vehicle at a speed of approximately 80 km/h (50 MPH)
for a maximum of 15 minutes.
NOTE:
If a malfunction exists, NG result may be displayed quicker.
5) [f 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- IFE
401.
& With GST AT
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.
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC- sU
401. '
No Tools
1) Stant engine. BR
2) Drive vehicie at a speed of approximately 80 km/h (50 MPH)
for 15 minutes.

3) Tumn ignition switch “OFF” and wait at least 5 seconds. 8T
4) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM. RS
5) |If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
401.
BT
(HIA
8C
EL
DX
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Wiring Diagram

DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

VALVE (CLOSE)

Wiring Diagram

NDECDHRS

EC-VENT/V-01

IGNITION SWITCH mmm : Detectable line for OTC
ON or START s ; Non-detectabie line for DTC

Refar to “EL-POWER”.

104

DATA LINK
CONNECTOR
FCR CONSULT

L L

Ly LG/B
- |

Be

EVAP

Lo [z @ n

,..
g
[v1]
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (CLOSE)

Diagnostic Procedure

Diagnostic Procedure

1 CHECK RUBBER TUBE

1. Turn ignition switch “OFF”,

2. Check obstructed water separator and rubber tube con-
nected to EVAP canister vent control valve.

3. Ciean the rubber tube using air blower. For water separator,
refer to EC-402.

View with protector removed

————

EVAP canister

SEF957U

OK or NG
OK > GOTOZ
NG » Clean, repair or replace rubber tube
and/or water separator.

2 CHECK EVAP CANISTER VENT CONTROL
VALVE AND O-RING

Refer to “Component Inspection”, EC-402.

OK or NG
OK > GO TO 3.
NG > Replace EVAP canister vent control
valve and O-ring.

3 CHECK IF EVAP CANISTER SATURATED
WITH WATER

1. Remove EVAP canister with EVAF canister vent control
valve attached.
2. Check if water will drain from the EVAP canister.

EVAP canister

Water & EVAP canister
“~§ vent control valve

. SEF596U

Yes or No '
Yes > GO TO 4.
No » |GOTOS.

NDEC0292
@l
4 ICHECK EVAP CANISTER
Weigh the EVAP canister with the EVAP canister vent control
valve attached. 'M]A
The weilght should be less than 1.8 kg (4.0 Ib).
OK or NG
EM
OK » GO TOG6.
NG > GO TO 5.
LG
5 DETECT MALFUNCTIONING PART
Check the following.
& EVAP canister for damage
¢ EVAP hose betwean EVAP canigter and water separator for
clogging or poor connection Fe
> Lﬂepair hose or replace EVAP canister, AT
6 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR HOSE AX
Check disconnection or improper connection of hose con-
nectad 10 EVAP control system pressure sensor. SU
OK or NG '
OK > GO TO 7.
NG » Repair it. BR
7 |CHECK CONNECTOR 8T
1. Disconnect EVAP control system pressure sensor hamess
connector. E’ES
View with protector remode
! ! Front
EVAP trol 1 i
| =N BT
© Fuel tank
harness connector ¢
A
8C
SEF092v
2. Check connectors for water. EL
Water should not exist.
OK or NG
DX
OK > GO TO 8.
NG » Replace EVAP control system pressure
Sensor.
575
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DTC P1446 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Diagnostic Procediure (Cont'd}

VALVE (CLOSE)

SURE SENSOR FUNCTION

8 CHECK EVAP CONTROL SYSTEM PRES- 9

CHECK INTERMITTENT INCIDENT

Reter to “DTC Confirmation Pracedure” for DTG P0450, EC-

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

>

INSPECTION END

313.
OK or NG
oK b |GOTOS.
NG > Replace EVAP control system pressure
Sensor.

Gering €23 Component Inspection orcoe
BAcTvETESTH [ EVAP CANISTER VENT CONTROL VALVE N
VENT GoNTROLY OFF Check air passage continuity. :
MONITOR @ With CONSULT
CMPS-RPM(RER  drpm Peirform “VENT CONTROL/Y" in “ACTIVE TEST" mode.
FR 02 MNTR RICH
i“’.f;;%?és SEN 2195% Condition Air passage continuity
; VENT CONTROLLV between A and B
ON_|[onorE I oN -
OFF Yes
SEF191V]

@K @é}o

<
Q\O-rmgg
R e
P .53 12 N+m
{0.54 - 1.2 kg-m,
46.9 - 104 in-Ib)

BATTE HY

AEC783A)

* (B): Bottom hole (To atmosphere)
@: Emergency tube (From EVAP canister)

© : Inlet port (To member) SEFga9T

# Without CONSULT

Air passage continuity

Cendition between A and B
12V direct current supply between ter- N
. o
minals 1 and 2
No supply Yes

If NG or operation takes more than 1 second, clean valve using alr

blower or replace as necessary.

If portion B is rusted, replace contro! valve.
Make sure new O-ring is installed properly.

WATER SEPARATOR

Ll A

A, and then C plugged.

NDEC(431502

Check visually for insect nests in the water separator air inlet.
Check visually for cracks or flaws in the appearance.

Check visually for cracks or flaws in the hose.

Check that A and C are not clogged by blowing air into B with

5. In case of NG in items 2 - 4, replace the parts.

NOTE:

¢ Do not disassemble water separator.
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DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

System Description

System Description R

NOTE:
If DTC P1447 is displayed with P0510, perform trouble diagnosis for DTC P0510 first. (See EC-331.)

EVAF service port
EVAP contral system pressura sensor. m MA
Vacuum cut valve bypass valv J
@\ i
m Vacuum: EVAP EVAP canister ‘L@

cut valve |canister purge volume
control sofenoid valve

EVAP canister
vent control \($)
valve SEF918U

In this evaporative emission (EVAP) control system, purge flow occurs during non-closed throttle conditions. EE
Purge volume is related o air intake volume. Under normal purge conditions (non-closed throttle), the EVAP
canister purge volume control solencid valve is open. Purge flow exposes the EVAP control system pressure

sensor to intake manifold vacuum. AT
On Board Diagnosis Logic _—

Under normal conditions (non-closed throttle), sensor output voltage indicates if pressure drop and purge flow AX
are adequate. If not, a fault is determined.

DTC No. Malfunction is detected when ... Check Items (Possible Cause) s
P1447 e« EVAP control system does not operate properly. o EVAP canister purge volume control solenoid
0111 ¢ EVAP control system has a leak between intake manifold valve stuck closed
and EVAP control system pressure sensor. e EVAP control system pressure sensor and the R
circuit
e Loose, disconnected or improper connection of
rubber tube -
e Blocked rubber tube ST
e Blocked or bent rubber tube 10 MAP/BARO
. switch solenoid valve
‘ s Cracked EVAP canister RS
o EVAP canister purge volume control solenoid
valve circuit _
» Closed throtile position switch BT
e Blocked purge port
o EVAP canister vent control valve
HA
§G
2L
DX

EC-403 S77
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DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

DTC Confirmation Procedure

(5]

B PURG FLOW P1447l [
OUT OF CONDITION

MONITOR ===z==2===
CMPSsRPM(POS) 770rpm
THRTL POS SEN 0.48v
B/FUEL SCHDL 2.1msec

SEF616W|

B PURG FLOW P1aa7 Il []

========== MONITOR ====zz====
CMPS'RPM(POS) 1725rpm
THRTL POS SEN .88V
B/FUEL SCHPL 3.8msec

SEFG17W,

B PURG FLOW P1a47ll [ ]
COMPLETED

SELF-DIAG RESULTS |

SEFS05UA

AE
’#_l—_'—"—]
— ECM O CONNECTOR @

_rlcfcsm
P O

SEF206U

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

TESTING CONDITION:

Always perform test at a temperature of 5°C (41°F) or more.

@ With CONSULT

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

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

3) Start engine and let it idle for at least 70 seconds.

4) Select “PURG FLOW P1447” of "EVAPORATIVE SYSTEM” in

“DTC CONFIRMATION” mode with CONSULT.

Touch “START".

If “COMPLETED?” is displayed, go to step 7. _

6) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con-
tinuously until “TESTING” changes to “COMPLETED". (It will
take at least 35 seconds.)

NDECO3535

5}

Suitable position

32 - 120 km/h (20 - 75 MPH)

Selector lever

Vehicle speed
CMPS-RPM (POS)
B/FUEL SCHDL

500 - 3,400 rpm

Less than 4 msec

Engine coolant temperature 70 - 100°C (188 - 212°F)

It “TESTING” is not changed for a long time, retry from
step 2.

7) Make sure that “OK” is gisplayed after touching “SELF-DIAG
RESULTS”. If “NG" is displayed, refer to “Diagnostic
Procedure”, EC-405,

Overall Function Check

Use this procedure to check the overall monitoring function gﬁ?’%

EVAF control system purge flow monitoring. During this check, a

1st trip DTC might not be confirmed.

® Without CONSULT

1) Lift up drive wheels.

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

3) Turn ignition switch “OFF”, wait at least 5 seconds.

4) Start engine and wait at least 70 seconds.

5) Set voltmeter probes to ECM terminals 62 (EVAP control sys-
tem pressure sensor signal) and ground.

EC-404



DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE

FLOW MONITORING

Overalf Function Check (Cont'd).

6) Check EVAP control system pressure sensor value at idle

speed and note it.

7) Establish and maintain the following conditions for at least 1 Gl

minute.
Air conditioner switch ON [MlA
Steering wheel Fully tumed
Headlamp switch ON EM
Rear window defogger switch | ON
LG

Engine speed Approx. 3,000 rpm

Gear position Any position other than “P”, “N” or “R"

8) Verify that EVAP control system pressure sensor value stays
0.1V less than the vaiue at idle speed (measured at step 6) for

at least 1 second.
9) I NG, go to “Diagnostic Procedure”, EC-405.

Diagnostic Procedure

1 CHECK EVAP CANISTER

1. Tum ignition switch “OFF".
2. Check EVAP canister for cracks.

OK or NG
OK (With » GO TO 2.
CONSULT)
OK (Without > GO TO 3.
CONSULT)
NG p |Replace EVAP canister.

EC-405

FE

AT

AX

NDECD236 S U

BR

ST

RS

BT

HA

5

EL

579
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DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

Diagnaostic Procedure (Cont'd)

2 CHECK PURGE FLOW

3 |CHECK PURGE FLOW

(8 With CONSULT

1. Disconnect vacuum hose connected to EVAFP canister purge
volume control selenoid valve at EVAP service port and
install vacuum gauge.

/A Brake fiuid reservoir \‘——_‘\
VAV/ERAY AECADA

2. Start engine and let it idle.

3. Select "PURG VOL CONT/V” in “ACTIVE TEST” mode with
CONSULT.

4. Rev engine up to 2,000 rpm.

5. Touch “Qd” and “Qu” en CONSULT screen to adjust “PURG
VOL CONT/V" opening.

B ACTIVETEST R O
PURG VOL CONT/V  100.0%

=zzrz==z=z MONITOR z=z==z=====
CMPS«RPM(REF) 2187rpm
FR G2 MNTR RICH
THRTL POS SEN 0.64V
AR ALPHA 90%

lQul| _UP

100.0%: Vacuum should exist,
0.0%: Vacuum should not exist.

|L DWN |[Qd|

SEF771W

@ Without CONSULT
. Start engine and warm it up to normal operating tempera-
ture.
2. Stop engine.
3. Disconnect vacuum hose connected to EVAP canister purge
volume control solenoid valve at EVAP service port and
install vacuum gauge.

AECB0O2A
4. Start engine and let it idle for at least 80 seconds.
5. Check vacuum gauge indication when revving engine up to
2,000 rpm.
Vacuum should exist.
6. Release the accelerator pedal fully and let idle.
Vacuum should not exist.

OK or NG
oK » |GOTO7.
NG » |GoTOA

4 CHECK EVAP PURGE LINE

1. Turn ignition switch “OFF".

2. Check EVAP purge line for improper connection or discon-
nection.
Refer to “EVAPORATIVE EMISSION LINE DRAWING”, EC-
28.

OK or NG
OK > GOTO7.
NG » GO TO 4.

CK or NG
OK > GO TO 5.
NG » Repair it.

EC-406



DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

Diagnostic Procedure (Cont'd)

5 CHECK EVAP PURGE HOSE AND PURGE
PORT

1. Disconnect purge hoses connected to EVAP service port A
and EVAP canister purge volume control solenoid valva B.

EVAFP service port

EVAP canister
purge volume
control solencid
valve

intake manifold

‘SEF367V
2. Blow air into each hose and EVAP purge port C.
3. Check that air flows freely.

©
Q

/NN
NS

Intake manifold
SEF368U

OK or NG

OK » |GOTOG.

Repair or clean hoses andfor purge
port.

NG >

6 CHECK EVAP CANISTER PURGE VOLUME

CONTROL SOLENOID VALVE
Refer to “Component Inspection”, EC-397.
CK or NG
OK p [(GOTO7.
NG > Replace EVAP canister purge volume
control solenoid valve.

7 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR HOSE

1. Tum ignition switch “OFF”.
2. Check disconnection or improper connection of hose con-
nected to EVAP control system pressure sensor.

OK or NG
OK p |GOTOS.
NG > Repair it.

8 |CHECK CONNECTOR
1. Disconnect EVAP control system pressure sensor harness @I]
connector. :
View with protector removed
! ! Front MA
EVAP control system d
Wpressure sensor G Fuel tank
harness connectar .
=
LG
SEFQg2V
2. Check connectors for water.
Water should not exist.
OK or NG FE
oK » GO TO9.
NG > Replace EVAP control system pressure AT
Sensor.
AX
9 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR FUNCTION
Refer to “DTC Confirmation Procedure” for DTC P0450, EC- S
313.
OK or NG
BR
oK > GO TO 10.
NG » Replace EVAP control system pressure
sensor. 8T
10 CHECK EVAP CANISTER VENT CONTROL BS
VALVE
Refer to “Component Inspection”, EC-402.
OK or NG BT
OK p [GOTC 11
NG P | Replace EVAP canister vent control L&,
valve.
1 CHECK CLOSED THROTTLE POSITION G
SWITCH
Refer to “Component Inspection”, EC-336. EL
OK or NG
OK » GO TO 12. )
NG > Replace throttte position switch with
throttle position sensor.
581
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DTC P1447 EVAPORATIVE EMISSION (EVAP) CONTROL SYSTEM PURGE
FLOW MONITORING

Diagnostic Procedure (Cont'd)

12 |CHECK EVAP PURGE LINE

Inspect EVAP purge line (pipe and rubber tube). Check for evi-
dence of leaks.
Refer to “EVAPORATIVE EMISSION LINE DRAWING™, EC-28.

OK or NG
OK p [(GOTO13.
NG > Replace it.

13 |CLEAN EVAP PURGE LINE
Clean EVAP purge line {pipe and rubber tube} using air blower.

» (GOTO 14

14 |CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109.

> INSPECTION END

282 EC-408



DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

Companent Description

NDECO493

To water g Gol ‘ Component Description
1 Terminal NOTE:
If DTC P1448 Is displayed with P0440, perform trouble diagno- &l
sis for DTC P1448 first.

The EVAP canister vent control valve is located on the EVAP can- MA
ister and is used to seal the canister vent.

This solenoid valve responds to signals from the ECM. When the
ECM sends an ON signal, the cail in the solenoid valve is ener- EM
gized. A plunger will then move to seal the canister vent. The abil-

separator

O-fing ==t Spring ity to seal the vent is necessary for the on board diagnosis of other
anister side  Plunger . .
serosew| evaporative emission control system components.
_ This solenoid valve is used only for diagnosis, and usually remains
View with protector removed opened.
0 EvAP canister (Gy-& _ When the vent is closed, under normal purge conditions, the gy
evaporative emission control system is depressurized and allows
“EVAP Control System (Small Leak)” diagnosis.
E
AT
SEF957U AX
CONSULT Reference Value in Data Monitor sU
Mode
g i NOECO494
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION BR
VENT CONT/Y e Ignition switch: ON OFF ST

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

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO. BT
EVAP canister vent control -, S BATTERY VOLTAGE
108 |LG/B valve {lgnition switch “ON"] (11 - 14V) m
On Board Diagnosis Logic
NDEGO436 g@
DTC Na. Malfunction is detected when ... Check ltems {Possible Cause)
P1448 o EVAP canister vent control valve remains opened under |e EVAP canister vent control vaive
0309 specified driving conditions. « EVAP control system pressure sensor and circuit EL
e Blocked rubber tube to EVAP canister vent con-
trol valve
o Water separator I3

e EVAP canister is saturated with water.
e Vacuum cut valve

EC-409 583
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

DTC Confirmation Procedure

VALVE (OPEN)

W EVAP SML LEAK Po4a0ll [

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2JOPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

EXIT|[ START |

SEF406W|

DTC Confirmation Procedure

NOTE:

e I DTC P1448 is displayed with P0440, perform trouble

~ diagnosis for DTC P1448 first.

e |I|f "DTC Confirmation Procedure®™ has been previously
conducted, always turn ignition switch “OFF” and wait at least
5 seconds before conducting the next fest.

@ With CONSULT

TESTING CONDITION:

e Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level surface.

e Always perform test at a temperature of 0 to 30°C (32 to

NDECD497

CORNECT Q-ring Q

VENT conTRowv OFF

macTveTesTl [

======= MONITOR =======
® CMPS=RPM(REF) Orpm
FR O2 MNTR RICH

A/F ALPHA 100%
: THATL POS SEN Q.52v

{_ON |[onoFF]IIE

< [>)
C %
SEF191VA

(5] B EVAP SML LEAK Po440 il |j 86°F).
o It is better that the fuel level is fow.
CAN NOT BE 1) Turn ignition switch “ON".
DIAGNOSED 2) Turn ignition switch "“OFF” and wait at least 5 seconds.
FUEL TEMPERATURE IS TOO 3) Turn ignition switch “ON” and select “DATA MONITOR” mode
HIGH. RETEST AFTER FUEL with CONSULT.
MAS COOLED 4) Make sure that the following conditions are met.
[ EXIT || PRINT | COOLAN TEMP/S 0 - 70°C (32 - 158°F)
SEFeOUBl  |NT/A TEMP SE 0 - 60°C (32 - 140°F)
H l EVAP SWL LEAK P0440 li D 5) Select_ “EVAP SML LEAK P0440" of "EVAPORAT'VE SYS-
TEM” in “DTC WORK SUPPORT” mode with CONSULT.
Follow the instruction displayed.
WAIT. . NOTE: . |
) e [f the CONSLULT screen shown at left is displayed, stop the
engine and stabilize the vehicle temperature at 25°C (77°F)
KEEP ENGINE RUNNING or cooler. After “TANK F/TMP SE” becomes less than 30°C
86°F), retest.
AT IDLE SPEED EUse L fan to reduce the stabilization time.)
e If the engine speed cannot be maintained within the range
SEFS51VA displayed on the CONSULT screen, go to “Basic
5] Inspection”, EC-81.
W EVAP SML LEAK Po440 ll [] e The engine idle portion of this test (See lllustration at left.)
will take approximately 5 minutes.
6) Make sure that “OK” is displayed.
R T I If “NG” Is displayed, go to the following step.
NOTE: '
Make sure that EVAP hoses are connected to EVAP canister
purge volume control solenoid valve properly.
7) Stop engine and wait at least 5 seconds, then turm “ON”.
| END || PRINT | 8) Disconnect hose from water separator.
SEF297UAl  9) Select “VENT CONTROL/NV” of “ACTIVE TEST" mode with
CONSULT.
il 10) Touch “ON" and “OFF" alternately.

11) Make sure the following.

Condition Air passage continuity
VENT CONTROL/V between A and B
‘CN No
CFF Yes

EC-410



DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

VALVE (OPEN)

DTC Confirmation Procedure (Cont'd)}

’a\ O-ringe
\ -
> RS 5.3 - 12 N-m
W {0.54 - 1.2 kg-m,
46.9 - 104 in-b)

AEC783A|

BATTERY

If the result is NG, go to “Diagnostic Procedure”, EC-413.

If the result is OK, go to “Diagnostic Procedure” for DTC

P0440, EC-295.

Overall Function Check

(6]

VA

M

LG

Use this procedure to check the overall function of the EVAP can- EC
ister vent control valve circuit. During this check, a DTC might not

be confirmed.
& Without CONSULT

1) Disconnect hose from water separator.
2) Disconnect EVAP canister vent control valve harness connec- AT

tor.
3) Verify the following.

Fig

Condition Air passage continuity AX
12V direct current supply between ter- No
minals 1 and 2 SU
No supply Yes
If the result is NG, go to “Diagnostic Procedure”, EC-413. BR
if the result is OK, go to “Diagnostic Procedure” for DTC
P0440, EC-295.
8T
RS
BT
A
8§C
EL
IBX
585
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

Wiring Diagram

Wiring Diagram

NDECG499

EC-VENT/V-01.

IGNITION SWITCH s : Detectable line for DTC
ON or START — : Non-detectable line for DTC

Refer to “EL-POWER".

EE
n
»

DATA LINK
CONNECTOR
FOR CONSULT

BTy

86

O
3
=7 ?
ot
m
x

VEN
CONTROL

-IExQQAﬂ-s—s-H]-E-o-s?—s
p2ozss '

,_
@
@

5_
w

5,
08

LGB
L

,_
o
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@D

LGB

[roa]

CDCV ECM
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
VALVE (OPEN)

- Diagnostic Procedure

Diagnostic Procedure

NDECO500
1 CHECK RUBBER TUBE 4 CHECK IF EVAP CANISTER SATURATED
WITH WATE
1. Tum ignition switch “OFF". _ ITH WATER | ‘
2. Check obslructed water separator and rubber tube con- 1. Remove EVAP canister with EVAP canister vent control MA
nected to EVAP canister vent control valve. valve aitached. o
3. Clean the rubber tubé using air blower. For water separator, 2. Check if water will drain from the EVAP canister.
refer to EC-415. ' a [EM
View with protector remove
EVAP canister b
vent control valve - EVAP canister |L©
!
o _ m FE
EVAP canister
-_-—'_‘_——-.
- 3 /__ Water\‘ vent control valve
EVAP canister SEFS57U SEF596U
AT
OK or NG OK or NG
oK » [GoTO2 oK » |GOTOS.
NG > Clean, repair or replace rubber tube NG > GOTO7. AX
and/or water separator,
_ . 5 _ |CHECK EVAP CANISTER sU
2 CHECK EVAP CANISTER VENT CONTROL Weigh the EVAP canister with the EVAP canister vent controi
VALVE AND O'R'NG Valve attached_
Refer to “Component Inspectior’, EC-414. The weight should be less thgn 1.8 kg (4.0 Ib). BR
0K or NG OK or NG
OK B (GOTOS. OK b [GOTO7. _ ST
NG P |Replace EVAP canister vent control NG P |Replace the EVAP canister.
valve and O-ring. S
6 |DETECT MALFUNCTIONING PART
Refer to “Compgnent Inspection”, EC-427. » EVAP canister for damage BT
: : » EVAP hose between EVAP canister and water separator for
OK or NG clogging or poor connection
oK p [(GOTO4. A
NG P |Replace vacuum cut valve. [ ]Repair hose or replace EVAP canister.
§C
7 CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR HOSE AL
Check disconnaction or improper connection of hose con-
nected to EVAP control system pressure sensor.
OK or NG )4
OK p |GOTOSB.
NG » Repair it.
587
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DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL

Diagnostic Procedlire (Cont'd)

VALVE (OPEN)

8 | CHECK CONNECTOR

9 CHECK EVAP CONTROL SYSTEM PRES-

1. Disconnect EVAP control system pressure sensor harness

connector.

View with protector remode

v !

Front
EVAP control system {}: !
@7 pressure sensor \

harness connector

O Fuel tank
v

SURE SENSOR FUNCTION

Refer to “DTC Confirmation Procedure” for DTC P0450, EC-

2. Check connectors for water.
Water should not exlst.

313.
OK or NG
oK > GO TQ 10.
NG o Replace EVAP control system pressure
Sensor.

10 |CHECK INTERMITTENT INCIDENT

Refer to "TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.
SEF0g2V

> INSPECTION END

OK or NG
OK  [(GOTOS.
NG > Replace EVAP control system pressure
sensor. :

CONNECT Q-ring e

VENT CONTROLY OFF

macnveTesTE [

MONITOR
@ CMPS-RPM(REF) rpm
. FROZ2 MNTR RICH

AF ALPHA 100%
THRTL POS SEN a.52v

[on_JonorFIIeE

SEF191V

Component Inspection

EVAP CANISTER VENT CONTROL VALVE —
Check air passage continuity.
® With CONSULT

Perform “VENT CONTROL/V" in “ACTIVE TEST” mode.

Condition Air passage continuity
VENT CONTROLYV between A and B
ON No
OFF Yes

BATTERY

(0.54 - 1.2 kg-m,
46.9 - 104 in-Ib)

AECT83A

® Without CONSULT

- Air passage continuity
Condition between A and B
12V direct current supply betwesn ter- No

minals 1 and 2

No supply Yes

If NG or operation takes more than 1 second, clean valve using air
blower or replace as necessary.

If portion B is rusted, replace conirol valve.

Make sure new O-ring is installed properly.

EC-414



DTC P1448 EVAPORATIVE EMISSION (EVAP) CANISTER VENT CONTROL
"~ " VALVE (OPEN)

Component inspection (Cont'd)

WATER SEPARATOR N
1. Check visually for insect nests in the water separator air inlet.
Check visually for cracks or flaws in the appearance.

e ﬁ 575\@ 3. .Check visually for cracks or flaws in the hose.
‘~._‘ =P (_ 4. Check that A and € are not clogged by blowing air into B with  pqa

Blind plug

A, and then C plugged.
5. In case of NG in items 2 - 4, replace the parts.
* (@A) : Bottom hole (To aimosphere) NOTE: EM
(B : Emergency tube (From EVAP canister) e Do not disassemble water separator.

© : Inlet port (To member)

SEF829T - LG

Fle
AT
AX
SU
BR
ST
RS
BY
(A

S @

EC-415 589



Deascription

DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

590

View W|th prolector removed

Vacuum cut

valve bypass valve
S

EVAP Canlster —~ Vacuum cut valve

W

SEF093V|

Description - e
COMPONENT DESCRIPTION R
The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.

The vacuumn 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 U

Vacuum cut valve bypass valv

EVAP service port
EVAP control system pressure s.e(? LT—/ m

Fuel tank

valve

\iuu\m EVAP EVAP canister

cut valve |canister purge volume

EVAP cahister
vent control \($)
SEF918U

control solenoid valve

CONSULT Reference Value in Data Monitor

Mode
. . NDECO503
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
VC/V BYPASS/AV | e Ignition switch: ON OFF

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and 32 (ECM grouﬂ&fﬂm

TERMI- WIRE
NAL ITEM CCNDITION DATA (DC Voltage)
COLOR
NG.
Vacuum cut valve bypass - . P BATTERY VOLTAGE
120 |G valve [ignition switch “ON"] (11 - 1)
EC-416



DTC P1480 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

On Board Diagnosis Logic

On Board Diagnosis Logic —

DTG No. : Malfunction is detscted when ... Check ltems (Possible Cause)

P1490 An improper voitage signal is sent o ECM through vacuum | e Harness or connectors

0801 cut valve bypass vaive.

(The vacuum cut valve bypass valve cirouit is
open or shorted.)
e Vacuum cut valve bypass valve

¥r MONITOR ¢ NOFAIL []
CMPS*RPM(REF) 750 rpm

l RECORD

SEF357VA

DTC Confirmation Procedure

NOTE:
If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 11V at idle speed.

NDEGO506

(E) With CONSULT

1) Tumn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and wait at least 5 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
419

@ With GST

1} Start engine and wait at least 5 seconds.

2) Select “MODE 7" with GST.

3) If 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC-
419

No Tools

1) Stant engine and wait at least 5 seconds.

2} Tumn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON".

3) E(e:r'{’?rm “Diagnostic Test Mode Il (Self-diagnostic resuits)” with

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
419

VA
EM
LG
FE
Ar
AX
| SU
BR
ST
RS
BT
HA
S€
EL

)4

EC-417 £o1



DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCU.IT)
Wiring Diagram

Wiring Diagram

NDECDS07

EC-BYPS/V-01

mmmm : Detectable line for DTC
e : Non-detectable line for DTC

IGNITION SWITCH
ON or START

Refer to “EL-POWER".
10A

CVBV ECM

n
©
e
tn
@
~
=3
o |
=
g
o
~fw
[/
X

=
-y
5
>
=
=
o
=

i6 17118 {19]a0 [21 forloa]aa]| "y

101]+02J103[104 105'106 107]

10sf110]111]112f {113f114]115 B
117{118}118]120] {121]122] 123 Re[ae] a0]
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DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NDECO508
@
1 INSPECTION START 3 CHECK POWER SUPPLY
Do you have CONSULT? ® Without CONSULT
v N _ 1. Turn Ignition switch “OFF". MA
es or No 2. Disconnect vacuum cut valve bypass valve hamess con-
Yes > GO TO 2. nector.
No » (GOoTOa. View wrth protector removed ER
Vacuum cut ///}
2 |CHECK VACUUM CUT VALVE BYPASS veluo bypase velve LG
VALVE CIRCUIT
(B with CONSULT -
1. Tumn ignition switch “OFF and then “ON".
2. Select “VC/V BYPASS/V" in “ACTIVE TEST” mode with
CONSULT.
3. Touch "ON/OFF” on CONSULT screen. FE
B ACTIVE TEST B D EVAP canlster — Vacuum cut valve SEF0R3Y
3. Turn ignition switch “ON".
VO BYPASS/V 4, Check vollage between terminal 2 and ground with CON- | ATl
SULT or tester.
====c====z MONITOR =========-
CMPS*RPM(REF) Orpm AX
FR 02 MNTR RICH - S
AfF ALPHA 100% . @
THRTL POS SEN 0.52v SU
o\0aa| OFF
SEF364U _ BR
4. Make sure that clicking sound is heard from the vacuum cut
valve bypass vaive. l l
=
OK or NG D = ST
OK > GOTOT. SEF877T
Voltage: Battery voltage
NG » |GOTOS. RS
0K or NG
OK > GO TO 5.
NG » |GOTO4 BT
4 DETECT MALFUNCTIONING PART HIA
Check the following.
¢ Harness connectors M119, M201
o 10A fuse §G
& Hamess for open or short between vacuum cut valve
bypass valve and fuse
EL
»- Repair harmess or connectors.
)4

EC-419 £03



DTC P1490 VACUUM CUT VALVE BYPASS VALVE (CIRCUIT)

Diagnostic Procedure (Cont'd)

5 ICHECK OUTPUT SIGNAL CIRCUIT 6 DETECT MALFUNCTIONING PART
1. Turn ignition switch “OFF, ; Check the following. . :
2. Disconnect ECM hamess connector. o Hamess connectors M201, M119
3. Check harness continuity between ECM terminal 120 and & Harness connectors M42, F104
terminal 1. e Harness for open or short between vacuum cut valve

bypass valve and ECM

@ r—
. [ _ecm [o[connecTor]f i) _
- » Repair open circuit or short to ground

DISCOMMNECT 120 DISCONNEGT .
or short 1o power in harness or con-
nectors.

CHECK VACUUM CUT VALVE BYPASS

| (] !
@ VALVE -
' SEF394V Refer to “Component Inspection”, EC-420.

Contlhulty should exist.

4. Also check harness for short to ground and short to power. OK or NG
OK or NG OK > GO TO &.
CK b |GOTO7. NG » |Replace vacuum cut valve bypass
valve,
NG p [GOTOS.

8 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-1089.

> INSPECTION END

Component Inspection

NDECDE03

comecr VACUUM CUT VALVE BYPASS VALVE ——
MomETEsTR O Check air passage continuity.
VG BYPASSA OFF @ With CONSULT
====== MONITOR ====== Perform “VC/VY BYPASS/V” in “ACTIVE TEST' mode.
preme o
MENFHA o L2 Caondition Air passage continuity
VC/V BYPASS/V between A and B
ON Yes
OFF No

SEF254V|

#® Without CONSULT

Air passage continuity

Condition between A and B
12V direct current supply between ter- Yos
minals
No supply No

If NG or operation takes more than 1 second, replace vacuum cut
valve bypass valve.

SEF3510Q)

co4 EC-420



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Description

View with protector removed Description
= [ | COMPONENT DESCRIPTION

and the EVAP canister.

being applied to the fuel tank.

NDECOST0

NDEC0510801 @ﬂ

valve bypass valve The vacuum cut valve and vacuum cut valve bypass valve are
' installed in parallel on the EVAP purge line between the fuel tank

LA

The vacuum cut valve prevents the intake manifold vacuum from

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

EVAP canister ™ Vacuum out valve ECM. When the ECM sends an ON (ground) signal, the valve is

SEF033V|

manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

opened. The vacuum cut valve is then bypassed to apply intake

EC
NDECO5 10502

EVAP service port
EVAP control system pressure sensor. m EE
Vacuum cut valve bypass vahr J
®\ A
Fuel tank Vacuum== | EVAP "~ EVAP canister
cut valve |canister purgs voluma M
EVAP canister control solenocid valve
vent control
valve \¢) SEF918U SU
BR
$T
RS
CONSULT Reference Value in Data Monitor Bill
Mode
g . NDECOS T
Specification data are reference values. HA,
MONITOR ITEM CONDITION SPECIFICATION
VC/V BYPASS/V |« Ignition switch: ON OFF 8¢

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

TERMI- WIRE
:gL COLOR ITEM CONDITION DATA (DC Voltage) w3 J
Vacuum cut valve bypass - . I BATTERY VOLTAGE
120 |G valve Hgnition switch “ON"] (11 - 14V)

EC-421
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DTC P1491 VACUUM CUT VALVE BYPASS VALVE

On Board Diagnosis Logic

On Board Diagnosis Logic

NDECO0513

DTC No. Malfunction is detected when ... Check ltems (Possible Cause)
P1491 Vacuum cut valve bypass valve does not operate properly. Vacuum cut valve bypass valve
0311 Vacuum cut valve

Bypass hoses for clogging

EVAP control system pressure sensor and circuit

EVAP canister vent control vaive

Hose between fuel tank and vacuum cut valve

clogged

e Hose between vacuum cut valve and EVAP can-
ister clogged

e EVAP canister

e EVAP purge port of fuel tank for clogging

B vccutvePV 1491l [
OUT OF CONDITION

====zz=zzz MONITOR =zczzoc-=C
CMPS«RPM(POS) 778rpm
THRTL POS SEN 0.46V
B/FUEL SCHDL 1.8msec

SEF618W)

W VC CUTV BPV P14o1 il []
TESTING

cm=====x=== MONITOR zzzzoz=c==
CMPSsRPM(POS) 1725rpm
THRTL POS SEN 0.84V
B/FUEL SCHDL 3.4msec

SEF619W|

B vc cuTv BPV P1491l [
COMPLETED

SELF-DIAG RESULTS

SEF912UA

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

TESTING CONDITION:

Always perform test at a temperature of 5 to 30°C {41 to 86°F).
With CONSULT

1)
2)
3)
4)
5)

6)
7)

NOECOST4

Turn ignition switch “ON".

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

Stant engine and let it idle for at least 70 seconds.

Select “VC CUT/V BP/V P1491” of “EVAPORATIVE SYSTEM”
in “DTC WORK SUPPORT” mode with CONSULT.

Touch “START".

When the following conditions are met, “TESTING” will be dis-
played on the CONSULT screen. Maintain the conditions con-
tinuously untii “TESTING” changes to “COMPLETED”. (It will
take at least 30 seconds.)

CMPS-RPM (POS)

500 - 2,600 rpm

Selector lever

Suitable position

Vehicle speed

36 - 120 kmvh (22 - 75 MPH)

B/FUEL SCHDL

Less than 5 msec

it “TESTING” is not displayed after 5 minutes, retry from
step 3.

Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. K “NG" is displayed, refer to “Diagnostic
Procedure”, EC-425.

EC-422



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Overall Function Check

EVAF canister
side

Do

SEFS530Q)

Overall Function Check

NDECOS1S

Use this procedure to check the overall function of vacuum cut
valve bypass valve. During this check, the 1st trip DTC might not
be confirmed.

& Without CONSULT

1} Remove vacuum cut valve and vacuum cut valve bypass valve
as an assembly.

2) Apply vacuum to port A and check that there is no suction from
port B.

3) Apply vacuum to port B and check that there is suction from
port A.

4) Biow air in port B and check that there is a resistance to flow
out of port A.

5) Supply battery voitage to the terminal.

6) Blow air in port A and check that air flows freely out of port B.

7) Blow air in port B and check that air flows freely out of port A.

8) If NG, go to “Diagnostic Procedure”, EC-425.

@l

A

EM

LG

AT

SU
BR
ST
8S
BT
HA
s¢

EL

EC-423 £o7



DTC P1491 VACUUM CUT VALVE BYPASS VALVE
Wiring Diagram

Wiring Diagram

NDECO516

EC-BYPS/V-01

mmm : Detectable line for DTC
- Non-detectable line for DTC

IGNITION SWITGH
ON ar START

Refer to “EL-POWER".
10A

A o
uy
Ly
r._|VACUUM
[21cut
VALVE
BYPASS
VALVE
]| Gezod
LG
LiG
&
L.—lM119
UG
Ey&
' Fid
LG
120)
ECM
CVBV
———— w2 A AK ENYTID D
1]2j3)4]5 6?8910 112]3]4
11 J1z[13[14]1s5]1a 17|18 130 f21 [22 [23]24) Y 5]6]7]8 g @-
S
101]102]103}104] |105}106]107]108 4]
1ogf11of11fz] {11]114]115]115
117§118[118f120] [ratfrzfrzalrzd

AEC582A

£o8 EC-424




DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Diagnostic Procedure

Diagnostic Procedure

NOECOST?

1 INSPECTION START 3 CHECK YACUUM CUT VALVE BYPASS 6l
Do you have CONSULT? VALVE OPERATION .
@ Without CONSULT VLA,
Yes or No . Turn ignition switch “OFF".
Yes > GO TO 2. 2. Remove vacuum cut valve and vacuum cut valve bypass
valve as an assembly. EM
No » GO TO 8. 3. Apply vacuum to port A and check that there is no suction
from port B.
4, Apply vacuum to port B and check that there is suction from
2 CHECK VACUUM CUT VALVE BYPASS port A, LG
VALVE OPERATION 5. Blow air in port B and check that there is a resistance to
@ With CONSULT flow out of port A,
6. Disconnect vacuum cut valve bypass valve hamess con-

1. Turn ignition switch "OFF”,

2. Remove vacuum cut valve and vacuum cut valve bypass
valve as an assembly.

3. Apply vacuum te port A and check that thers is no suction

~ nector.
7. Supply battery voltage to the terminal.
8. Blow air in port A and check that air flows freely out of port FE

from port B. B _ :
4. Appiy vacuum to port B and check that there is suction from 9. Blow air in port B and check that air flows freely out of port
part A. A.
. . AT

5. Blow air in port B and check that there is a resistance to
flow out of port A,
6. Turn ignition switch “ON".

7. Select “VC/V BYPASS/V in “ACTIVE TEST” mode with A
CONSULT and touch “ON".
8. Blow air in port A and check that air flows fresly out of port
B. ‘
9. Blow air in pori B and check that air flows freely out of port U
A
® Fual tank R
B ACTIVETESTE [
VGV BYPASSHV ST
z=oz====== MONITOR ======z==: SEF914U
CMPS*RPM{REF) Orpm RS
FR 02 MNTR RICH OK or NG
A/F ALPHA 100% OK > |GOTO4
THRTL POS SEN 0.52v , BT
NG > GO TCO 5.
ON/OFF
EVAP canister 4  |CHECK EVAP PURGE LINE HA
side
SEF069W 1. Check EVAP purge line between EVAP canister and fuel
tank for clogging or disconnection.
OK or NG . 2. Check EVAP purge port of fuel tank for clegging. SG
OK p [(GOTOA4 3. Check EVAP canister. Refer to EC-25.
NG » GO TO 5. OK or NG EL
OK » GO TO 8.
NG (Step 1) » Repair it. 1D
NG (Step 2) » Clean EVAP purge port.
NG (Step 3) > Replace EVAP canister.

5 CHECK BYPASS HOSE
Check bypass heses for clogging.

OK or NG
OK » GO TO 6.
NG » Repair or repiace hoses.

EC-425 £90
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DT.C P1491 VACUUM CUT VALVE BYPASS VALVE

Diagnostic Procedtire (Cont'd)

6 ‘(.;IA'IE‘?EK VACUUM CUT VALVE BYPASS 9 CHECK CONNECTOR
1. Disconnect EVAP control system pressure sensor harness
Refer to “Component Inspection®, EC-427. connactor.
OK or NG View with protector remov'Fd
] !
OK b |GOTO7. EVAP control system Front
NG p  iReplace vacuum cut valve bypass 4 ﬁressure Sensort © Fuel tank
valve. . arness conec or
7 CHECK VACUUM CUT VALVE
Refer to “Component Inspection”, EC-427.
OK or NG
OK p |GOTOS. _ SEF002V
2. Check connectors for water.
NG P |Replace vacuum cut valve. Water should not exist.
OK or NG
8 |CHECK EVAP CONTROL SYSTEM PRES- OK GO TO 10
SURE SENSOR HOSE > '
NG Replace EVAP control syst
1. Turn ignition switch “OFF”. > s:r?sz‘r:.e gontrol system pressure

2. Check disconnection or improper connection of hose con-
nected to EVAP control system pressure sensor.

10 |CHECK EVAP CONTROL SYSTEM PRES-
SURE SENSOR FUNCTION

OK or NG
OK » (GOTOGS.
NG B |Repair it
P

Refer to “OTC Cenfirmation Procedure” for DTC P0450, EC-
313.

" OK or NG

OK p |GOTO 1.

NG » Replace EVAP control system pressure
Sensor.

11 CHECK EVAP CANISTER VENT CONTROL

VALVE
Refer to “Component Inspection”, EC-414,
OK or NG
OK - [GOTO 12
NG > Replace EVAP canister vent control
valve,

12 |CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

p |[INSPECTION END

EC-426



DTC P1491 VACUUM CUT VALVE BYPASS VALVE

Component Inspection

Component Inspection

NDECC518

oy VACUUM CUT VALVE BYPASS VALVE e @]
RAcTvETESTE L] Check air passage continuity. '
Vo ByPassiy OFF @ With CONSULT
2===z= MONITOR ====== Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode. A
Soamm e
N assEn  oamy Condition Air passage continuity
VC/V BYPASS/V between A and B EM
ON Yes
serosavl  OTF No LG
@ Without CONSULT
. Air passage continuity EC
Condition between A and B .
12V direct current supply between terminals Yes HE
No supply No '

If NG or operation takes more than 1 second, replace vacuum cut AT
vaive bypass valve,

SEF351Q AX
_ VACUUM CUT VALVE N
Evnr canister Check vacuum cut vaive as follows: sy
1. Plug port C and D with fingers.
® ((~ Y 2. Apply vacuum to port A and check that there is no suction from
] port B. BR
3. Apply vacuum to port B and check that there is suction from
port A. ST
4. Blow air in port B and check that there is a resistance to flow
out of port A.
5. Open port € and D. RS

SEFS7SQ 6. Blow air in port A check that air flows freely out of port C.
7. Blow air in port B check that air flows freely out of port D. BT

HA
SC

EL

EC-427 s01



DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Component Description

Component Description

The malfunction information related to A/T (Automatic Transmission) is transferred through the Iine.(c:fvrpgffistsi3
from TCM (Transmission control module) to ECM. Therefore, be sure to erase the malfunction information such
as DTC not only in TCM (Transmission control module) but also ECM after the A/T reiated repair.

ECM Terminals and Reference Value _—
Specification data are reference values and are measured between each terminal and 32 (ECM ground}.

TERMI- WIRE .
NAL ITEM CONDITION DATA (DC Voltage)
NO COLOR _

7 G/B AT check signal [lg’nit_lon_swl} Ch.“ON”] 0-3.0v
[Engine is rinning]

On Board Diagnosis Logic

NDECO340

DTC No. Maifunction is detected when ... ' Check ltems (Possible Cause)

P1605 e An incorrect signal from TCM (Transmission conirol med- { ¢ Harness or connectors

0804 uie) is sent to ECM. : [The communication line circuit between ECM

) and TCM (Transmission control module) is open
or shorted.]

o Dead (Weak) battery

« TCM (Transmission control module)

&3] DTC Confirmation Procedure
¥r MONITOR ¥ NOFAL [ ] NOTE: NDECT341
CMPS*RPM(REF) 750 rpm If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch "OFF" and wait at least 5 seconds

before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-

tery voltage is more than 10.5V at idle.

@B With CONSULT

| RECORD ’ 1) Turn ignition switch “ON”.

SEF3s7VA| 2} Select “DATA MONITOR” mode with CONSULT.

3) Start engine and wait at least 40 seconds.

4) If 1st trip DTC Is detected, go to “Diagnostic Procedure”, EC-
430.

@ With GST

1) Turn ignition switch “ON”.

2) Start engine and wait at least 40 seconds.

3} Select “MODE 7" with GST.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
430.

No Tools

1) Turn ignition switch “ON".

2) Start engine and wait at least 40 seconds.

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

4y Perform “Diagnostic Test Mode II” (Self-diagnostic results) with
ECM. '

5} If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
430.

602 EC-428



DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Wiring Diagram

NDEGO342

- Wiring Diagram
| EC-ATDIAG-01 @

TCM MA
(TRANSMISSION
CONTROL
MODULE)
OBD? EM
@ mmm : Detectable line for DTC
GB — : Non-detectable line for DTC ﬂ__,@
FE
AT
I%BI _ AX
e
G/B
S
BR
ST
RS
G/B : ‘:u"'
I_T] ECM
ATCK
HA
8C
EL
1123|014 5k6]7
8|9]i0 11EL3 DB X

m
2
[~
|
=2

100]110111]112] [113]114}115]116 HEED Balae[EB]E7]
117]1isfstali2o [121]122[123]12¢] "TrshaTizie) 3ef39] [eofat] [42

101{102f10sf104] [105]108}107]108) _ 1112131 |+ ] 20(21822] [23) 124
ol || O || Bz 1

AEC593A

EC-429 | 603
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DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Diagnestic Procedure

Diagnostic Procedure

NDECO343

1 CHECK INPUT SIGNAL CIRCUIT

3 CHECK INTERMITTENT INCIDENT

1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connecter and TCM (Transmis-
sion control module) harness connector.

Behind glove box

ECM harness connector

AEC018A
View with lower il
instrument cover TOM (T ransm|ssm®
removed \ -~ control module)
7 S— A ) ) ‘.1/‘ o
‘ . ) q
Lo [ e\l
- : \ N 3]
I \——__
t [
i { @
AECEO8A

3. Check harness continuity between ECM terminal 7 and
TCM (Transmission control module) terminal 15.

msoclNNEL.‘r DBGGINMEGT
H S

[ Ecm |0|CONNECT0R|| TCM
7 harness
connector
SEFQ70W

Continuity should exist.
4. Also check harness for short to ground and short 10 power.

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

> INSPECTION END

OK or NG
OK > GO TO 3.
NG » GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

& Hamess connectors F401, F103

& Harmness for open or short between ECM and TCM ({Trans-
mission control module)

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

EC-430



DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Component Description

PNP switch

SEF009SA

Specification data are reference values.

Component Description _—
When the gear position is “P” (A/T models only) or “N”, park/neutral
position (PNP) switch is “ON. Gl
ECM detects the position because the continuity of the line {the

“ON” signal) exists. A
The park/neutral (PNP) switch assembly also includes a transmis-
sion range switch to detect selector lever position.

EM

LG

CONSULT Reference Value in Data Monitor
Mods O

MONITOR ITEM CONDITION SPECIFICATION - FE
) Shift lever: “P” or “N” ON
P/N POSI SW & [gnition switch: ON
Except above OFF Ar
ECM Terminals and Reference Value vorcare A
Specification data are reference vaiues and are measured between each terminal and 32 (ECM ground).
TERMI-
NAL | WIRE ITEM CONDITION DATA (DC Voltage) SU
COLOR
NO.
[Ing'lltion sv?tl't chl“?:‘l”"] ap Approximately OV BIR
2 |gym |Parkneutral position (PNP) & Laear position Is "N" or
switch “ON?
[ignition switch “ON”] .
o Except the above gear position Approximately 5V ST
On Board Diagnosis Logic wscers S
DTC No. Malfunction is detected when ... Check ltems (Possible Cause) )
P1706 e The signal of the park/neutral position (PNP) switch is e Harness or connectors BT
1003 not changed in the process of engine starting and driv- fThe park/neutral position (PNP) switch circuit is
ing. open or shorted.]
o Park/neutral position (PNF) swiich HA
$G
EL
DTC Confirmation Procedure o DX
CAUTION:
Always drive vehicle at a safe speed.
NOTE:

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

EC-431 ' 605



DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

DTC Confirmation Procedure (Cont'd)

With CONSULT

2] B PARK/NEUT POSI SWCKTH 1) Turn ignition switch “ON”.
SHIET 2) Perform “PARK/NEUT POSI| SW CKT” in “FUNCTION TEST”
mode with CONSULT. _
outoF N/P -ranGe tf NG, go to “Diagnostic Procedure”, EC-435.
THEN If OK, go to following step. _
3) Select “DATA MONITOR” mode with CONSULT.
TOUCH START . . .
4) Start engine and warm it up to normal operating temperature.
5) Maintain the following conditions for at least 60 consecutive
| NEXT| START | seconds.
SEFS62NA
CMPS.RPM (POS) 1,450 - 2,600 rpm
(5] Yr MONITOR % NO FAIL |:| COOLAN TEMP/S More than 70°C (158°F)

CMPS-RPM(REF) 1685rpm B/FUEL SCHDL 1.9 - 6.3 msec

COOLAN TEMP/S 85°C VHCL SPEED SE 70 - 120 km/h (43 - 75 MPH)

VHCL SPEED SE 76kmvh

P/N POSI 3W OFF Selector lever Suitable pesition

B/FUEL SGHDL 4.2ms

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
435,
| RECORD |
SEF772W
Z With CONSULT

¥ MONITOR % NOFAL [] 1) Turn ignition switch “ON".

P/N POSI| SW ON 2) Select “P/N POS| SW” in “DATA MONITOR” mode with CON-
SULT. Then check the “P/N POSI SW” signal under the follow-
ing conditions.

Position {Selector laver) Known good signal
“N" and “P” position ON
Except the above position OFF
| RECORD |
SEF9E3NA If NG, go to “Diagnostic Procedure”, EC-435.
5] If OK, go to following step.

v MONITOR ¢ NOFAIL I:I 3) Select “DATA MONITOR” mode with CONSULT.

CMPS-RPM(BER) 1685rpm 4) Sta.rt e.nglne and W'?\rm it up.t.o normal operating temperatu.re.

COOLAN TEMP/S 85°C 5) Maintain the following conditions for at least 60 consecutive

VHCL SPEED SE 76km/h seconds.

E;EUES‘:;?:‘EL 42':; CMPS-RPM (POS) 1,450 - 2,600 rpm

COOLAN TEMP/S More than 70°C {158°F)
B/FUEL SCHOL 1.9 - 6.3 msec
RECORD
seF7row|  VHCL SPEED SE 70 - 120 km/h (43 - 75 MPH)
Selector lever | Suitable position

6) If 1st trip DTC is detected, go to “Diagnostic Procedure”, EC-
435,

6065 EC-432



DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Overall Function Check

CONNECT

— m
|__Ecm__lolconnector| | 49
22

a2 Lﬂ

SEFB77U),

Overall Function Check

NDECO51S

Use this procedure to check the overail function of the park/neTJtraI
position (PNP) switch circuit. During this check, a 1st trip DTC @

might not be confirmed.

& Without CONSULT MA
1) Turn ignition switch “ON”.
2) Check voitage between ECM terminal 22 and body ground
under the following conditions. EN
Condition (Gear position) Voltage (V} (Known good data)
“P” and “N-position Approx. 0 LG
Except the above position Approx. 5
3) I NG, go to “Diagnostic Procedure”, EC-435.
FE
AT
AX
8U
BR
8T
RS
BT
HA
8§G
EL
(D)4

EC-433
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Wiring Diagram

DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

608

-

 — GY/P —

Wiring Diagram
NOECO277
IGNITION SWITCH : EC-PN P/SW-(” ‘
ON or START
Refer to “EL-POWER".
10A
mmmm : Detactable line for DTC
LG ‘ — ; Non-detectable line for DTC

PARK/NEUTRAL
POSITION (PNP)
SWITCH

F305,

GYR GYR LA LW LY LUB
[EAl oM IGa) IG5 s R4l 2771 ITz6]l oM
NEUT ND R-SW N-SW D-8W 2-8W 1-sW|!
ANSMISSION
ONTROL
MODULE)
@DONTD]

2lajc—Jj4]s

T
a9 [1o]11)12]13014

1]2[2]+] © [s[e]7](Faz)
B

8] o [to[11[12[ta[1a[i5[18] W

113114

121]r22

EC-434

AECG19A



DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure

Diagnostic Procedure

NDECQ278
@l
1 INSPECTION START 3 CHECK PARK/NEUTRAL POSITION (PNP)
Do you have CONSULT? SWITCH CircUIT
) Without CONSULT L2
Yes or No 1. Turn ignition switch “OFF”.
Yes » GO TO 2. 2. Disconnect TCM (Transmission control module) harness
connector. EM
No p |GOTOS. ‘
View with lower i
ingtrument cover p TCM (T ransmissioD
2 |CHECK PARK/NEUTRAL POSITION (PNP) removed 1 i)/ contro module) LG
SWITCH CIRCUIT 7] PN \
(B) With CONSULT oA [ =N
1. Turn ignition switch “ON". N 5
2. Select “A/T", then “DATA MONITOR" with CONSULT. \ \x___
3. Select “P/N POSI SW” signal, and check it under the follow- ”, r
B P ]
ing conditions. ! TR - //%///’E FE
& / s
¥r MONITOR % NOFAIL D ' ( /’ﬁ:’///fff >
- . AECB0BA -
P/N POSI SW ON 3. Tum ignition switch “ON". AT
4. Check voltage between TCM terminal 36 and ground under
the following conditions.
m DISCONNECT ) M
HAE
—
7 97]23|ng30 S| TCM SU
35[36]3738[30(40/41]42]| harness
RECORD 43444§|| LT l|'45 47148 connector
SEFOTIW B
Condition (Gear position) P/N POSI SW I
“P* or "N" position ON %
Other positions OFF ‘ = SEFO73W ST
MTBLO126 Condition (Gear posiion) Voltage
OK or NG "P” ar “N” position Approx. OV @g
Other positions Approx. 5V
OK p |GOTOS.
NG > 150704 MTBLO127
- OK or NG BY
CK p [GOTOs.
NG P (GOTO4 A
86
BL
B4

EC-435 609
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DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure (Cont'd)

4 CHECK POWER SUPPLY

1. Turn ignition switch "OFF”.
2. Disconnect park/neutral position (PNP) switch harness con-
nector.

3. Turn ignition switch “ON".
4. Check voltage between terminal 3 and ground with CON-

SULT or tester.
& @
—— T

Ay

6 CHECK INPUT SIGNAL CIRCUIT-I

1. Turn ignition switch “OFF”.

2. Disconnect TCM (Transmission control module) harness
connector.

3. Check harness continuity between TCM terminal 36 and
switch terminals 7, 9.

@ DISCONNECT
A€ &
—|—|__r|—:|_l__.l——
226 30fa1]ages | TCM GEQEB—_‘
harness

DISCONNECT

25726
34]35[36[37]38]38]40] 41]42)
43]24[45 35 7112647148]| connector

[@]

SEFQO76W

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

CK or NG
OK » |GOTO7
NG > Repair open circuit ar short to ground

or short to power in hamess or con-
nectors.

7 CHECK PARK/NEUTRAL POSITION (PNP)

4 SWITCH
= SEFGTSW Refer to “DTC PO705 PNP SWITCH” in AT section.
Voltage: Battery voltage OK or N&
OK or NG oK p |GOoTOS.
OK > GO TO 6. NG > Replace park/neutral position {PNP}
NG p |GOTOS. switch,

5 DETECT MALFUNCTIONING PART

8 CHECK INPUT SIGNAL CIRCUIT-II

Check the following.

« Harness connectors M19, F402

e 10 Afuse

o Harness for open or short between park/neutral position
(PNP) switch and fuse

» Repair hamess or connectors.

-

. Tumn ignition switch “OFF".

2. Disconnect ECM hamess connector and TCM (Transmis-
sion control module) hamess connector.

3. Check harness continuity between ECM terminal 22 and

TCM terminal 14.
= =

s
IL_EcM__|o[conEcton]| =TErararsrerzTo 8] TCM
22 10111213 14[19] ig] 17 18| harness
192002174 |1222324)! connector

[Ql

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

SEF077TW

OK or NG
OK > GO TO 10.
NG » GO TO 9.
EC-436



DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Frocedure (Cont'd)

9 DETECT MALFUNCTIONING PART

Check the following.

» Hamess connectors F103, F401
= Hamess for open or short between ECM and TCM

[

Repair open circuit or short to ground
or short to power In hamess or con-
nectors.

10 |CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT”, EC-109

>

INSPECTION END

EC-437

MA

EM

LG

AT

SU

BlR

ST

RS

BY

A

SG

el

611



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Systern Description

System Description

NDECO523
COOLING FAN CONTROL
NDECDE23801
Sensaor Input Signal to ECM ECl:fofr:mc- Actuator
Vehicle speed sensor Vehicle speed
Engine coolant temperature sensor Engine coolant temperature
Air conditioner switch Air conditioner “ON” signal ;
- Coc;llnlg fan Cocling fan relay(s)

Ignition switch Start signal contro
Camshaft position sensor Engine speed
Air conditioner high pressure switch Air conditioner pressure signal

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, air condi-
tioner high pressure signal, and air conditioner ON signal. The control system has 3-step control [HIGH/LOW/

OFF).
When both air conditioner switch and high pressure switch are “ON”, cooling fan operates at “HIGH" speed.

OPERATION _—

C itch “OFF” Air conditioner switch "ON", high pressure switch “OFF"
105 (221) |
100 (212) %

95 (203) ///////////////

°C (°F)
°C (°F)

g

Engine coolant temperature
Engine coolant temperature
N

20 110 110
(12) (68) {12) (68)
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
[1: Cooling fan does not : Ceoaling fan operates at BR : Cooling fan operates at
aperate. "Low” speed. “High" speed. SEFO77RA

CONSULT Reference Value in Data Monitor

Mode
. . NDECG524
Specification data are reference values.
MONITOR ITEM * CONDITION SPECIFICATION
Air conditioner switch: OFF OFF

e Engine: After warming up, idle
AIR COND SIG the engine Air conditioner switch: ON ON

(Compressor operates)

Engine coolant temperature is OFF
94°C (201°F} or less.

Engine coolant temperature is

COOLING FAN ~ |* E:'gégﬁd:tc:g:gr 23‘?1::;"%”;"':9 UP |y etween 95°C (203°F) and 104°C | LOW
: (219°F).

Engine coolant temperature is HIGH
105°C (221°F) or more.

612 EC-438



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and 32 (ECM grounamf.scm

ECM Terminals and Reference Value

TERMI- | 0o
NAL | -5 OR ITEM CONDITION DATA (DC Voltage)
NO. A
_ [Engine is running] . BATTERY VOLTAGE
. e Cooling fan is not operating (11 - 14v)
3 |BRW |Cooling fan relay (High) ER
[Engine is running] lo-1v
e Cooling fan (High) is operating
[Engine is running] BATTERY VOLTAGE Le
o Cooling fan is not operating {11 - 14V)
38 L/OR Cooling fan relay (Low)
[Engine is running] 0-1V EC
e Cooling fan (Low) is operating
On Board Diagnosis Logic orons TE
If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature will
rise.
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is AT
indicated.
Diagnostic AX
Trouble Code Malfunction is detected whe ... (Pgsh;i'g; ':39:[‘]953)
0.
OVER HEAT e Engine coolant temperature reaches an abnormally high | e Hamess or connectors SU
0208 temperature. (The cooling fan circuit is open or shornted.)
e Cooling fan
« Radiator hose BR
o Radiator
¢ Radiator cap
« Water pump §T
» Thermostat
For more information, refer 1o “MAIN 12 CAUSES
OF OVERHEATING”, EC-448. BS
CAUTION:
When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA [E7
section (“Changing Engine Coolant”, “ENGINE MAINTENANCE"). Also, replace the engine oil.
1) FIlll 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 [RIA
(“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS").
2) After refilling coolant, run engine to ensure that no water-flow noise is emitted. se
EL
DX

EC-439
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TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Overall Function Check

1]

MAX.

}K

SEFE21W

MIN.

BAcTVETESTEH [
OFF

GOOLING FAN

COOLAN TEMP/S

i m
[ H [ tow I

MEF314FA

Caoclingfan

SEFQOB4T

Engine coolant
temperature sensor

harness connector
DISCONNECT

1500 resistor

SEF085T)

Overall Function Check o

Use this procedure to check the overall function of the cooling fan.

During this check, a DTC might not be confirmed.

WARNING:

Never remove the radiator cap when the engine is hot. Sericus

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 buili-up pressure to escape.

Then turn the cap all the way off.

(B With CONSULT

1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “Diagnos-
tic Procedure” (EC-442).

2} Confirm whether customer filled the coolant or not. If customer
filled the coolant, skip the following steps and go to “Diagnos-
tic Procedure” (EC-442).

3) Turn ignition switch “ON".

4} Perferm “COQLING FAN” in “ACTIVE TEST” mode with CON-
SULT (LOW speed and HI speed).

5) Make sure that cooling fan operates properly.

6) If NG, go to “Diagnostic Procedure”, EC-442.

& Without CONSULT

1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant fevel.

If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “Diagnos-
tic Procedure” (EC-442).

2) Confirm whether customert filled the coolant or not. If customer
filled the coolant, skip the following steps and go to “Diagnos-
tic Procedure” (EC-442).

3) Start engine.

Be careful not to overheat engine.

4) Set temperature control lever to full cold position.

5) Turn air conditionar switch “ON”.

6} Turn blower fan switch “ON".

7) Run engine at idle for a few minutes with air conditioner oper-
ating.

Be gareful not to overheat engine.

8) Make sure that cooling fan operates at low speed.

9) i NG, go to “Diagnostic Procedure”, EC-442.

10} Turn ignition switch “OFF”.

11) Turn air conditioner switch and biower fan switch “OFF”.

12) Disconnect engine coolant temperature sensor harness con-
nector.

13) Connect 150Q resistor to engine coolant temperature sensor
harness connector.

14) Restart engine and make sure that cocling fan operates at
higher speed than low speed.

Be careful not to overheat engine.
15) If NG, go to “Diagnostic Procedure”, EC-442,

EC-440



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Wiring Diagram

Wiring Diagram

NDECO528

BATTERY IGNITION SWITCH BATTERY EC-COOL/F-01 @l
oA 10A 754 |Refer to “EL-POWER".
|I| mmm - Detectable line for DTC MA
WiL L - : Non-detectable line for DTC
JOINT CONNECTOR-4 EM
22 .
e T k- "
T =
L L
- EC
—— —
w— @ m—
L WL L EE
M =l Il 57
&rlcooLinG S| COOLING | COGLING
FAN FAN FAN
RELAY-1 RELAY-2 RELAY-3 AT
o {LO-RELAY) o (HI-RELAY) {(HI-RELAY)
] l@ E24 ILH Ti” E25 E23
LOR LW BHINV LA AX
B —
@ o
Iz
e . *— —I——I
OFF, SWITCH LR ER
0 ] FUSE AND
b §OoN 7.5m | FESK |—'—|UW r‘jUH ST
2 i
IC] [a4] [2] L1 COOLING
LD ' aton
(F12) L/OR Lw BRAW LR :
- = RS
L@J ||-_.-__- Ak ----- IE] LOW HIGH
B }
L/OR Lw BRW LR
| | 1 | ] 57
LB L/OR Lw BRW LR "
r FDSW RADL RFANCKZ  RADH RFANCK1 ECM r ® 1
l (NOT USED) (NOT USED) F101 . E .
B B
4 L = = = SC
GRED Es0
Refer to last page (Foldout page).
101 &L
2
_ DX

107
115
123

103
111
119

105
113
121

10§
114
122

101
109
"7

102
10
118

104
112
120

)
P H.S.

AECBE20A

EC-441

615



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure

Diagnostic Procedure orcoses

2 CHECK COOLING FAN LOW SPEED
OPERATION

1 INSPECTION START
Do you have CONSULT?

Yes or No
Yes p |GoTO2
No p |GOTOS.

616

(B) With CONSULT
1. Disconnect cooling fan relays-2 and -3.

Cooling fan relay-1
Cooling fan relay-2
\ \Cooling fan relay-3
=l ‘

Fuse and fusible link box
AECGI24A

2. Turn ignition switch “ON".
3. Perform “COOLING FAN CIRCUIT” in “FUNCTION TEST”

mode with CONSULT.
i COOLING FAN CIRCUIT i

COES
COOLING FAN
ROTATE AND STCP
EVERY 3 SECONDS ?

[ next [ NO |[ YES ]

MEF311F

(B) With CONSULT

1. Disconnect cooling fan relays-2 and -3.

2. Tum ignition switch “ON".

3. Perform “COOLING FAN” in “ACTIVE TEST” mede with

CONSULT {Low speed).
BACTIVETESTHR [

cooune Fan OFF

=== MONITOR == == ==

COOLAN TEMP/S 88°C

ud
ST ' |

MEF313F
Does cooling fan rotate?
Yas or No
Yos | 3 GO TO 4.
No p [ Go to PROCEDURE A, EC-445.

EC-442



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Cont'd)

3 CHECK COOLING FAN LOW SPEED
OPERATION

4 CHECK COOLING FAN HIGH SPEED
OPERATION

Without CONSULT
1. Disconnect cooling fan relays-2 and -3.

Cogling fan relay-1
Cooling fan relay-2
\ Cooling fan relay-3
="
i ———

______

Fuse and fusible link box
AECE24A

Start engine.

. Set temperature laver at full cold position.

. Turn air conditioner switch “ON".

. Turn blower fan switch “ON".

Run engine at idle for a few minutes with air conditioner
operating.

. Make sure that cooling fan operates at low speed.

DO AWM

~

Coclingfan

@ With CONSULT
. Tum ignition switch “OFF".

. Reconnect cooling fan relays-2 and -3.

. Disconnect cooling fan relay-1.

. Tum ignition switch "ON".

. Perform “COOLING FAN CIRCUIT” in “FUNCTION TEST”
mode with CONSULT.

th kN -

B COOLING FAN CIRCUIT |
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[_next J|_NO [ YES |

MEF311F

SEFQB4T
OK or NG COOLAN TEMP/S 8geC
OK > GO TO 5. m
NG p |Go to PROCEDURE A, EC-445. %ﬁ m m
MEF314F
Does cooling fan rotate?
Yes or No
Yes » GO TO 6.
No p | Go to PROCEDURE B, EC-447.
EC-443

(B) with CONSULT

1. Tum ignition switch “"OFF”.

2. Reconnect cooling fan relays-2 and -3.

3. Disconnect cooling fan relay-1.

4. Tumn ignition switch “ON".

5. Perform “COOLING FAN" in “ACTIVE TEST” mode with
CONSULT (High speed).

MACTVETESTR [

cooLing FaNn OFF

=== MONITOR = = ==

EM

LG

FE

AT

SU

BR

ST

RS

BT

[HA

§C

EL

617
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TROUBLE DIAG'NOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Cont'd)

5 CHECK COOLING FAN HIGH SPEED
OPERATION

7 CHECK RADIATOR CAP

@ Without CONSULT

. Tumn ignition switch “OFF”.

. Reconnect cooling fan relays-2 and -3.

. Disconnect cooling fan relay-1. -

. Turn air conditioner switch and blower fan switch “OFF”.

. Disconnect engine coolant temperature sensor harness
connector.

. Connect 1504 resistor to engine coclant temperature sen-
sor hamess connector.

7. Restart engine and make sure that cooling fan operates at

higher speed than low speed.

O WM

(o]

Coolingfan

Engine coolant
temperature sensor

harness connectar
DISCONNECT

150Q resistor

Apply pressure.io'.radiator cap with a tester and che.ck'radiator
cap relief pressure. R

EG17650301
(J33984-A)

Radlator cap relief pressure:
59 - 98 kPa {0.6 - 1.0 kg/cm?, 9 - 14 psi)

SLC755A

OK or NG
oK . » leoTOs.
NG > Replace radiator cap.

8 CHECK THERMOSTAT

SEFO&S_T
OK or NG
OK p |[GOTOSB.
NG B |Goto PROCEDURE B, EC-447.

6 CHECK COOLING SYSTEM FOR LEAK

Apply pressure to the cooling system with a tester, and check
if the pressure drops.
CAUTION:
Higher than the specified pressure may cause radiator
damage.

Testing pressure: 157 kPa (1.6 kg/em?, 23 psi)

1. Check valve seating condition at normal room tempera-
tures. i
It should seat tightly.

2. Check valve opening temperature and valve lift.

SLC343
Valve opening temperture 82°C (180°C) [stendard]
Valve It More than 10 mm/B0°C (0.39 in/194°F)
MTBLO146
EG17650301 3. Check i valve is closed at 5°C (9°F) below valve opening
(J33284-A) temperature.
For details, refer to LC section (“Thermostat™).
Pressure should not drop. OK » GO TO 9.
OK or NG NG p | Replace thermostat
OK p {GOTO7.
NG P |Check the following for leak 9  |CHECK ENGINE COOLANT TEMPERATURE
o Hose SENSOR
» Radiator
» Water pump Refer to “"COMPONENT INSPECTION", EC-143.
Refer to LC section {("Water Pump”). OK or NG
OK > GO TO 10.
NG | 2 Replace engine coolant temperature
SEensor.
EC-444




TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Conf'd}

10 |CHECK MAIN 12 CAUSES

If the cause cannot be isofated, go to “MAIN 12 CAUSES OF
OVERHEATING”, EC-448.

P {INSPECTION END

PROCEDURE A

NDECO529501 EM

CHECK POWER SUPPLY

. Turn ignition switch “OFF".

. Disconnect cooling fan relay-1..

. Turn ignition switch “ON”.

. Check voltage betwean terminals 1, 5 and ground with
CONSULT or tester.

BN = -,

7 & DISCONMECT
l T.S.

P & '

SEFO90W

5
———de]
i

Voltage: Battery voltage
OK or NG

OK > GO TO 3.

NG p jGOTO2.

2 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M1, E101

» Joint connector-4

e 10A fuse

& 75A fusible link

e Harness for open or short between cooling fan relay-1 and
fuse

« Harness for open or short between cooling fan relay-1 and
battery

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

3 CHECK GROUND CIRCUIT LG
1. Turn ignition switch “OFF".
2. Disconnect cooling fan motor harness connector.
FE
AT
AX
? AEC925A
3. Check harness continuity between relay-1 terminal 3 and
motor terminal 2, motor terminal 3 and body ground. S
& DIECONNECT & DISCOMNECT
3]
211
@l?im 5 7
IBICE
= SEF09IW
Continuity should exist.
4. Also check hamess for short to ground and short to power. T
OK or NG
CK p (GOTOS. 1A
NG p |GOTOA4,
§C
4 DETECT MALFUNCTIONING PART
Check the following.
» Joint connector-4 EL
e Harness for open or short between cooling fan relay-1 and
cooling fan motor
» Hamess for open or short between cooling fan motor and B3¢
body ground
» Repair open circuit or short lo ground
ar short to power in haress or con-
nectors.

EC-445
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TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Cont'd) .

5 CHECK OUTPUT SIGNAL CIRCUIT 7 ICHECK COOLING FAN RELAY-1
1. Disconnect ECM harness connector. Refer to “Component Inspection”, EC-449,
2. Check harmess continuity between ECM terminat 38 and OK or NG
relay-1 terminal 2. or
FoR OISCOMNECT DISCOMMECT oK > GO TO 8.
Hs _ NG P | Replace cooling fan relay.
il ecm  |ofconnecTorl| 3]
B | x 1] 8 CHECK COOLING FAN MOTOR
o Refer to “Component Inspection”, EC-449.
@ OK or NG
@ OK > GO TOS.
SEF092W N
Continulty should exist. NG » Replace cooling fan motor.
3. Also check harness for short to ground and short to power.
OK or NG 9 CHECK INTERMITTENT INCIDENT
CK > GOTO7Y. Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
NG > GOTOs. INCIDENT”, EC-109.
6 |DETECT MALFUNCTIONING PART P> |INSPECTION END
Check the following.
« Harness connectors E54, F3
« Harness for open or short between cooling fan relay-1 and
ECM
» Repair open circuit or short to ground
or short to power in harness or con-
nectors.

EC-446



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Diagnostic Procedure (Cont'd)

PROCEDURE B

CHECK POWER SUPPLY

1

1. Turn ignition switch “OFF".

2. Disconnect cooling fan relays-2 and -3.

3. Turn ignition switch “ON".

4. Check voltage betwsen cooling fan relays-2 and -3 termi-
nals 1, 5 and ground with CONSULT or tester.

3] 3]

Z 2 ] Iw DISCONNECT
P Pr.s. Gﬁ}

L mn
B

Voltage: Battery voltage

&

SEF093W

OK or NG
OK » GOTO 3.
NG > GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

« Joint connector-4

¢ Hamess for open or short between cooling fan relays-2, -3
and joint connector-4

| 2 Repair hamess or connectors.

3 CHECK POWER AND GROUND CIRCUIT

1. Tum ignition switch “CFF".

2. Disconnect cooling fan motor hamess connector.

3. Check harness continuity between motor terminal 1 and
relays-2, 3 terminal 3.

& B HE

231J
EE] 5

Cooling fan

relays - 2 and 3

SEF094wW

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

OK or NG
CK p |GOTOA4.
NG P | Repair open circuit or short to ground

or short 1o power in harness or con-
nectors.

=NDECGS28502
4 CHECK OUTPUT SIGNAL CIRCUIT @
1. Disconnect ECM harness connector.
2. Check hamess continuity between ECM terminal 36 and MA
relays-2, 3 terminal 2.
@ DISCONMECT & DISCONNEST
A€ A€ i
ECM _ |O| CONNECTOR B3] cooiing
3 BT e — LG
5] ad 3]  Cooling
[ [2]x]q] fan
5] relay-3
SEFO085W
Continulty should exist. EE
3. Also check harness for short to ground and short to power.
OK or NG
OK > GO TO 6. AT
NG > GO TO 5.
AX
5 DETECT MALFUNCTIONING PART
Check the following. S
« Hamess connectors E54, F3
e Harness for open or short between cooling fan relays-2, -3
and ECM 3R
> Repair open circuit or short to ground
or short to power in hamess or con- ST
nectors.
RS
6 CHECK COOLING FAN RELAYS-2 AND -3
Retar {0 “Component Inspection”, EC-449, o
OK or NG
OK > GOTO7.
NG » Replace cooling fan relays. MA
7 CHECK COOLING FAN MOTOR 8G
Refer to “Component Inspection”, EC-449.
OK or NG EL
OK » GO TO 8.
NG p | Replace cooling fan motor. DX
8 CHECK INTERMITTENT INCIDENT
Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.
> INSPECTION END

EC-447
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TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Main 12 Causes of Overheating

Main 12 Causes of Overheating

NOECOS30

Engins Step Inspection item Equipment Standard Reference page
OFF 1 e Blocked radiator e Visual No blocking —
e Blockad condenser
¢ Blocked radiator grilie
« Blocked bumper
2 ¢ Coolant mixture s Coclant tester 50 - 50% coolant mixiure | See “RECOMMENDED
FLUIDS AND LUBR!-
CANTS” in MA section.
3 ¢ Coolant level s Visual Coolant up to MAX level | See “Changing Engine
in reservoir tank and Coolant’, “ENGINE
radiator filler neck MAINTENANCE" in MA
section.
4 ¢ Radiator cap e Pressure tester 59-98 kPa (0.6 - 1.0 See “System Check”,
kg/cm?Z, 9 - 14 psi) (Limif) | “ENGINE COOLING
SYSTEM” in LC secticn.
ON*2 5 e Coolant leaks e Visual No leaks See “System Check”,
“ENGINE COOLING
SYSTEM" in LC section.
ON*2 6 e Thermostat e Touch the upper and | Both hoses should be See “Thermostat” and
lower radiator hoses hot “Radiator’, “ENGINE
COOLING SYSTEM” in
LC section.
ON*! 7 e Cooling fan e CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR CVER-
HEAT" (EC-438).
OFF 8 e Combustion gas leak |e Color checker chemi- | Negative —
’ cal taster 4 Gas ana-
lyzer
ON*2 9 s Coolant temperature | e Visual Gauge less than 3/4 —
gauge . when driving
» Coolant overflow to o Visual Neo overflow during driv- | See “Changing Engine
resernvoir tank ing and idling Coolant’, “ENGINE
MAINTENANCE” in MA
section.

OFF** 10 ¢ Coolant retum from e Visual Shouid be initial level in | See “ENGINE MAINTE-
reservoir tank to radia- reservoir tank NANCE" in MA section.
tor

OFF 11 » Cylinder head e Straight gauge feeler | 0.1 mm {0.004 in} Maxi- | See “Inspection”, “CYL-
gauge mum distortion {warping} | INDER HEAD” in EM
section.
12 e Cylinder block and pis- (e Visual No scuifing 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-448



TROUBLE DIAGNOSIS FOR OVERHEAT (COOLING SYSTEM)

Component Inspection

Component Inspection o
E—— COOLING FAN RELAYS-1, -2 AND -3 R
© o Check continuity between terminals 3 and 5.
,_l_ - Conditions Continuity MA
5 ) .
[ ) - 1 [ ;2V direct current supply between terminals 1 and Yes
- No current supply No ER
SERs 1P If NG, replace relay. | G
i 4 ‘@~ Cooling fan motor COOLING FAN MOTOR NDECO331502
- harness cennacter 1. Disconnect cooling fan motor harness connector. EC
2. Supply cooling fan motor terminals with battery voltage and |
check operation.
Terminals FE
Speed
(+) =) AT
Low 2 3
Cooling fan motor
High 1 3
SEF0Z8W, AX
Cooling fan motor should operate.
If NG, replace cooling fan motor. .
S
B
ST
RS
BT
(A
$G
EL
DX

EC-449 623



Component Description

INJECTOR

SEF812J

Specification data are reference values.

Component Description

The fuel injector is a small, precise solenoid valve. When the "BCM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil pulls the needle valve back and
atlows 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

NDECDS2Z

MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up Idle 2.4 - 8.2 msec
» Air conditioner switch: “OFF”
INJ PULSE e Shift lever: “N°
« No-load 2,000 pm 1.9 - 2.8 msec
Idle 1.0 - 1.6 msec
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec

ECM Terminals and Reference Value

Specification data are reference values and are measured between each terminal and 32 (ECM groundN)D.ECM

TER- | \iRE
MINAL ITEM CONDITION DATA (DC Voltage)
NO. COLOR
BATTERY VOLTAGE
(11 - 14v)
M
[Engine Is running] 20l [
¢ Warm-up condition n.-.- "
¢ Idie speed et
102 |G/OR Injector No. 1 R
104 |G/R Injector No. 3 SEF007V
106 |Y/G Injector No, 5
109 |G Injector No. 2 BATTERY VOLTAGE
11 |Y/PU Injector No. 4 {11 - 14v)
113 |[GY/L Injector No. 6 M T T
[Engine is running) D T P A
« Warm-up condition of Lol L
e Engine speed is 2,000 rpm
SEF008V

624
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INJECTOR

Wiring Diagram

Wiring Diagram _—
mmmm : Detectable iine for DTG EC-INJECT-01 Gl

w— : Non-detectable line for DTC

BATTERY MIA

| Refer 1o “EL-POWER',

EM

LG

$
v
eI
i
Y
A FE
LIJ
| AT
il
[ ¢ ¢ T ¢ |
I 1
Y ¥ Y _\I(_ Y Y AX
1 =1 =1 =z = =1
INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR
ND. 1 NO. 2 NO. 3 NO. 4 NO. 5 NO.8 sU
Fees
0 I I o 0o "
GIOR G GR Y/PU YiG GYIL
| | | o
GIOR G G Y/PU YiG GYIL
- B - (S T Bl RS
G/(IDR ri. GiFI wlpu YiG G‘ifL
G/IOR G &R Y/PU YiG GYIL BT
ffioz)| [Foa)l [fro4)l K Irost] [l
INJ#1 INJ&2 INJ#3 INJ#4 INJ#5 INJ#S ECM
ol A
§G
Refer to last page (Foldout page). EL
] F12), G
e @
\4lsls/ Gy
([B):4

B B B 8 B B

101|102 103|104] |105]106)107| 108
109'110 111|112 [113]114]315[116
11?[118 119|120} [121]122}123| 124

G
=4

AEC594A
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INJECTOR

Diagnostic Procedure

Diagnostic Procedure

=NDECOF47

1 INSPECTION START

3 CHECK POWER SUPPLY

Turn ignition switch to “START".
Is any cylinder ignited?

Yes or No
Yes | 3 GO TO 2.
No » GO TO 3.

2 I CHECK OVERALL FUNCTION

(B With CONSULT

1. Start engine.

2. Perform "POWER BALANCE® in “ACTIVE TEST” mode with
CONSULT.

WmacTtwveTESTE [

* % % POWER BALANCE = % %
=====zz2== MONITOR =zz=zzzzxer
CMPS+RPM{REF}) 737rpm
MAS AIR/FL SE 1.20V
IACV-AACHY 26%

T
B2 |[3][4] resr

(56l ][]l smaRT
SEF388Y

3. Make sure that each circuit produces a momentary engine
speed drop.

1. Turn ignition switch “OFF".

2. Disconnect injector harness connector.

3. Check voltage between terminal 2 and ground with CON-
SULT or tester.

CISCONNECT
[><] &

P 15.

QLEN

SEFO78W
Voltage: Battery voltage -
OK or NG
CK p |GOTOS.
NG p |GOTOA4,

4 DETECT MALFUNCTIONING PART

@ Without CONSULT
1. Start engine.
2. Listen to each injector operating sound.

AN S
5

At idle

Check the following.

« Harness connectors F12, F201

¢ Hamess connectors EB3, F2

« Hamess for open or shorl between injector and battery

> Repair hamess or connectors.

5 CHECK OUTPUT SIGNAL CIRCUIT

f. Disconnect ECM harness connector.

2. Check harmess continuity betwesn injector harness connec-
tor terminal 1 and ECM terminais 102, 104, 106, 109, 111,
113,

/’.“lr
& . - . 5
. || ECM___|O[CONNECTOR| ae | L8
= Suitable tool oeconneer | 102,104,106,109,111,113, T
7| Glick
MEC703B
Clicking noise should be heard. @
OK or NG @
oK INSPECTION END SEFrsz2U
> Continuity should exist.
NG > GO TO 3 3. Also check hamess for short to ground and short to power.
OK or NG
OK b |GOTO7.
NG p» {GOTOS.
EC-452



INJECTOR

Diagnostic Procedure (Cont'd)

6 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F12, F201

« Harness for open or short between ECM and injector

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

nectors.,

SEF625V

7 |CHECK INJECTOR
Refer to “Companent Inspection” EC-453. @l
OK or NG
OK p [GOTOS. MA
NG - Replace injector.
3 CHECK INTERMITTENT INCIDENT Ei
[ Reter to “TROUBLE DIAGNQSIS FOR INTERMITTENT
INCIDENT", EC-109. L@
» INSPECTION END

FE
AT
AX

Component Inspection

NDECQ348 SU
INJECTOR
NDECO248501
1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure. gig
Resistance: 10 - 14Q [at 25°C (77°F)]
If NG, replace injector.
p ) ST

RS
BT
HA
§G
EL
DX

EC-453

627



628

START SIGNAL

CONSULT Reference Value in Data Monitor Mode

CONSULT Reference Value in Data Monitor

Mode -
- : NDECO350
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
START SIGNAL | e Ignition switch: ON — START — ON OFF - ON — OFF

ECM Terminals and Reference Value

NDECO351

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

TER- | wiRg
MINAL COLOR ITEM CONDITION DATA (DC Voitage)
NO.
[fgnition switch “ON"] Approximately 0V
20 [L/B Start signal
[lgnition switch “START"] 9-12v

EC-454



START SIGNAL
Wiring Diagram

Wiring Diagram

NOECO349

EC-S/SIG-01 @l

MA
3 memm : Dotoctable line for DTC
IGNITION SWITCH s : Non-detectable line for DTC
|Rafer to "EL-POWER". EM
g 7.5A
1 LG
LB .J

L @ o
)
(F104)
B AX
SU
BR
8T
LB RS
[TzoMl
STSW ECM BT
- HA
§G
EL
eTs]a]s e~ 6 17 Ta To Tt0] (a2 IDX
11 ]12[13]14i5{16]17]18 ] 18]20 21 f2eeao4] Ty
} 1
101f102]103] 04| |10s[106}107]08f _ 1112131 [4] 20j21l22) 23] 12425 =
100f110{111]112] [113[114f115]118 |51|16127138149| O EEEEEEIEE@EEE 31{a2 s
117l nofrzo] [v21]122 123124 “TisTisTizog] s ola1] | 42]43] Teoleols1lsaleal GY

AECB21A
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START SIGNAL

Diagnostic Procedure

Diagnostic Procedure

NDECD352

1 INSPECTION START 3 CHECK OVERALL FUNCTION
Do you have CONSULT? Without CONSULT
Y N Check voltage between ECM terminal 20 and ground under
es or No the following conditions.
Yes . > GO TO 2.
f— m CONNECT
No » (GOTOS [ ecm  Jo]connecror]| ‘ﬂ Ej]
20
2 CHECK OVERALL FUNCTION
(B) With CONSULT @
1. Turn ignition switch “ON". D O
2. Perform “START SIGNAL CKT” in “FUNCTION TEST” mode A
with CONSULT. Y ¢
= SEF733U
M START sIGNAL ckT T ——
Condition Voltage
1. CLOSE THROTTLE, SHIFT Ignition switch “START" 9-12V
TO P CR N RANGE. Other positions Approximately 0V
2. TOUCH START AND
START ENGINE MTBL0191
IMMEDIATELY. OK or NG
OK » INSPECTION END
NG > GO TO 4.
NexT_ || START ]
SEF191L
4 CHECK STARTING SYSTEM
@ With CONSULT Turn ignition switch “OFF”, then tum it to “START".
1. Turn ignition switch “ON". Does starter motor operate?
2. Check “START SIGNAL" in “DATA MONITOR” mode with Y N
CONSULT under the following conditions. es or No
Yes > GO TO 5.
& MONITOR 7 NO FAIL D No [ Refer to EL section "STARTING SYS-
START SIGNAL OFF TEM".
CLSD TH/P SW ON
AR COND SIG OFF j
P/N POSI SW ON 5 CHECK FUSE
1. Tumn ignition switch "OFF".
2. Disconnect 7.5A fuse.
3. Check if 7.5A fuse is OK.
CK or NG
RECORD |
SEF111P OK > GO TO 6.
S NG | 2 Replace 7.5A fuse.
Condition “START SIGNAL
Ignition switch *ON” OFF
Ignition switch “START” ON
MTBLO147
OK or NG
QK > INSPECTION END
NG > GO TO 4.
EC-456



START SIGNAL

Diagnostic Procedure (Cont'd)

6 ICHECK INPUT SIGNAL CIRCUIT-II

1. Disconnect ECM harmess connector. @ﬂ
2. Check harmmess continuity between ECM terminal 20 and
fuse biock,

l € 0QHAE "

FUSB
[ ECM__ |O|CONNECTOR] % block EM
[iz]

20

LG

[Q]

SEFO7OW

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

OK or NG FB
oK » |GoTOS. _
NG » |GoTO7. AT
7 DETECT MALFUNCTIONING PART AX

Check the following.
o Harness connectors M42, F104

e Hamess for open or short between ECM and fuse 8U
» Repair open circuit or short to ground
or short to power in hamess or con- Fﬂ
nectors.
8T

B CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT™, EC-109. ’ RS

> —[mspecnon END BT

A

SG

EC-457 sl
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FUEL PUMP

System Description

System Description

NDECO353
Sensor Input Signal to ECM ECl:/iIDfr_:.lnc- Actuator
Camshatt position sensor Engihe speed Fuel pump
o trol ! Fuel pump relay
Ignition switch Start signal ‘contro

The ECM activates the fuel pump for several seconds after the ignition switch is turned ON to improve engine
startability. If the ECM receives a 120° signal from the camshait position. sensor, it knows that the engine is’
rotating, and causes the pump to operate. If the 120° signal is not received when the ignition switch is ON,
the engine stalls. The ECM stops pump operation and prevents battery discharging, thereby improving safety.
The ECM does not directly drive the fuel pump. It controls the ON/OFF fuel pump relay, which in turn controls

" the fuel pump.

Condition

Fuel pump operation

Ignition switch is furned to ON.

Operates for 5 seconds

Engine running and cranking

Operéies

When engine is stopped

Stops in 1.5 seconds

Except as shown above

Stops

Component Description woecusss

The fuel pump with a fuel damper is an 'i.n-tank type (the pump and
damper are located in the fuel tank).

SEF018S

CONSULT Reference Value in Data Monitor
Mode

NDECO354

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

« Ignition switch is tumed to ON. (Operates for 5 seconds.)
e Engine running and cranking

ON
FUEL PUMP RLY

Except as shown above OFF

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

TER- | wire
MINAL ITEM CONDITION DATA (DC Voltage)
NO COLOR
[lgnition switch “CN”]
e For 5 seconds after turning ignition switch “ON” 0-1V
[Engine Is running]
11 L/R Fuel pump relay
[lgnition switch “ON"] _
e More than 5 seconds after turning ignition switch BATTERY VOLTAGE
“ON" (11 - 14V)

EC-458



FUEL PUMP

Wiring Diagram

Wiring Diagram —

EC-F/PUMP-01

IGNITION SWITCH IGNITION SWITCH
ON or START ON or START
i | Refer to “EL-POWER".
10A 15A mmmm : Detectable line for DTC
e : Non-detectable line for DTC
' T
L B/R
I—l—l ..M1
i
L
Il 3 I[
JOINT
CONNECTOR-4
&

@
i)
x
T

I

LG/R LG/A
@ L@

FUEL PUMP

D ECOE
B0 i

B

6” LG/R ;_jfil
? } [2] FUEL TANK
GAUGE UNIT
@ (FUEL PUMP)
L]
BIW
@
L
sellEa

INERTIA FUEL
l -_—— SHUTOFF
SWITCH
ACTUATED 7
RESET

105106 r07] o8] . L112

113]114{115]116] ‘511{12713

117]118{118{120] |121]122123 1§| 15]16)1

FPRLY |ECM
Refer to last page (Foldout page).
o), €D
3
E22
EeXED
57 L
=] r—
1]2[3[4]5 s1AE
7188119 w 516/

W

AECGE22A

EC-459

@l
VA
£
LG
FE
AF
AX
&u
BR

ST

RS
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FUEL PUMP

Diagnostic Procedure

Diagnostic Procedure

NDECO357

1 INSPECTION START

3 CHECK OVERALL FUNCTION

Check inertia fuel shutoff switch.

Is the switch triggered?

NOTE:

If the engine cranks but does not start after a collision, this
switch may have been triggered. Red reset button/indicator
shows the switch ON/OFF condition. And the indicator Is vis-
ible through side slots of shroud.

Inertia fuel
shutoff switch ﬁ'r’
label

Inertia fuel

shutoff switch Cowl side trim

SWITCH RESET

SWITCH ACTUATED

1. Tum ignition switch “ON".
2. Pinch fuel feed hose with fingers.

O\
[ : Fuel line
,——’__'/*‘

N\

AECB17A
Fuel pressure pulsation should be felt on the fuel feed
hose for 5 seconds after ignition switch is turned “ON™.

OK or NG
OK . INSPECTION END
NG » GO TO 4.

4 CHECK POWER SUPPLY

AEC936A
Yes or No
Yes » GO TO 2,
No p |GOTOS.

2 RESET INERTIA FUEL SHUTOFF SWITCH

Push the reset button to reset inertia fuel shutoff switch,
WARNING:

Iif you see or smell gasocline at any time other than during
fueling, do not reset the switch.

» |GOTOS.

t. Tum ignition switch “OFF".
2. Disconnect fuel pump relay.

Fusl pump relay

AEC926A

3. Turn ignition switch “ON”.,

4. Check voltage between terminals 1, 3 and ground with
CONSLULT or tester.

]2%J %Eﬁ
-~ LEn

SEF0BTW
Voltage: Battery voltage
OK or NG
OK p |GOTOES.
NG p [GOTOS.
EC-460



FUEL PUMP

Diagnostic Procedure (Cont'd)

5 DETECT MALFUNCTIONING PART 8 ‘CHECK OUTPUT SIGNAL CIRCUIT
Check the following. ' 1. Disconnect ECM harness connector., Gl
e Harness connectors M1, E101 2. Check harness continuity between ECM terminal 11 and
s Joint connector-4 ) fuel pump relay connector terminal 2.
o 10A fuse M
¢ Hamess for open or short between fuse and fuel pump relay ) . : = % A
3
H.S. I Ecm  lojconnecTorlf FE r.s.
11 5

> Repair harness or connectors. E{m)] ?’ﬁ EM

6 CHECK POWER AND GROUND CIRCUIT . @ LG

1. Turn ignition switch “OFF”. . @%%)

2. Disconnect fuel purmp harness connector.

SEF08SW
Fuel pump and tank fuel temperature Continuity should exist.
sensor harness connector 3. Also check harness for short to ground and short to power.
OK or NG EE
oK p |GOTO 1D
a N TO 9.
Fuel }En'k L G » GOTO g _ AT
— J © W\ 9 DETECT MALFUNCTIONING PART AX
@ l ’ ‘ | T \ Check the following.
Front SEF974U o Harness connectors E53, F2
3. Check hamess continuity between tarminal 3 and body ¢ Hamess for open or short between ECM and fusi pump SU
ground, terminal 2 and fuel pump relay terminal 5. relay
— 3 s
723 2] | P |Repair open circuit or short to ground BR
7 5] 1.5. or short to power in harnass or con-
HSCONNECT RSCONNECT nectors.
@l ! & ST
- [
@ @ = 10 CHECK FUEL PUMP RELAY
([ With CONSULT RS
1. Reconnect fuel pump relay, fuel pump harness connector
SEF088W and ECM hamess connector.
Continuity should exist. 2. Tum ignition switch “ON". BT
4. Also check hamess for short fo ground and short o power. 3. Turn fuel pump relay “ON” and “OFF” in “ACTIVE TEST”
OK or NG meode with CONSULT and check operating sound.
OK » |GoTOS. BACTIVETESTE [ ] A
NG > |GOTO7. FUEL PUMP RELAY  ON
=== MONITOR —m == SC
7 DETECT MALFUNCTIONING PART CMPS-RPM(REF) Orpm
Check the following. EL
# Harness connectors M1, E101
» Harness connectors M124, B201

e Harness for open or shorl between fuel pump and body

o

e Hamess for open or short between fuel pump and fuel pump
rolay MEF309F
e Inertia fuel shutoff switch :
Refer to “Component Inspection”, EC-462. §0 without CONSULT
Refer to “Component Inspection”, EC-462.
» Repair open circuit or short to ground OK or NG
or short to power in harness or con- oK p (GOTO M.
nectors.
NG | 2 Replace fuel pump relay.
EC-461
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Diagnostic Procedure (Cont'd)

FUEL PUMP

12 I CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT", EC-109.

1 CHECK FUEL PUMP

Refer to “Component Inspection”, EC-462.
OK or NG

OK p |GOTO 12

NG > Replace fusl pump.

»  |INSPECTION END

SEF511P)

3|2
6|5

[Ql

SEF094V]

SEF416R

Component Inspection

FUEL PUMP RELAY
Check continuity between terminals 3 and 5.

NDECO358

NOECO358501

Conditions Continuity

12V direct current supply between terminals 1 and
2

Yes

No current supply No

If NG, replace relay.

FUEL PUMP
NDECO358502
1. Disconnect fuel pump harness connector.
2. Check resistance between terminals 2 and 3.
Resistance: 0.2 - 5.0 [at 25°C (77°F)]

If NG, replace fuel pump.

INERTIA FUEL SHUTOFF SWITCH —
1. Disconnect inertia fuel shutoff switch harness connector.
2. Check inertia fuel shutoff switch, following the table as shown

below:
Conditions Continuity between terminals 2 and 3
Switch open (tripped) No
Switch closad (set) Yes
EC-462



POWER STEERING OIL PRESSURE SWITCH

Component Description

— ] Power steering oil

pressure switch

Component Description _—

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load. Gl
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. MA

EM

LG

CONSULT Reference Value in Data Monitor .
MOde NDECOSET

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION FE
. . . Steering wheel in neutral position OFF
PW/ST SIGNAL e Engine: After warming up, idle (forward direction) AT

the engine

The steering wheel is fully turned. |ON

ECM Terminals and Reference Value ) AX
Specification data are reference values and are measured between each terminal and 32 (ECM ground).
TER- | \wiRE su
MI:II\(I;L COLOR ITEM CONDITION DATA (DC Voltage}
- BR
[Engine is running] ov
39 |P Power steering oil pres- « Steering wheel is being fully turned
sure switch ; ; 8T
[Engine is running] .
o Steering wheel is not being turned Approximately 5V
RS
BT
A
$C
EL
IDX

EC-463 637



POWER STEERING OIL PRESSURE SWITCH

Wiring Diagram
Wiring Diagram
NDECO358
EC-PST/SW-01
ECM
PWST S : Detectable line for DTC
|19.|| _ e . NON-detectable line for DTC
FI
rﬁa
1
[1] POWER STEERING
OIL PRESSLRE
SWITCH
OFF ____T ON
@-
B
101}102f103]104] {10sficsfro7]10e] __ [112]3 'ﬁ@
100]110]141}112f [113]114]118]115] ﬂmﬂﬂ 10} Fi0i .
GY H.s.
17 120| [121[122}123124] “RrsTigTiz[ie] | 19]

AECH23A
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POWER STEERING OiL PRESSURE SWITCH

Diagnostic Procedure

Diagnostic Procedure

=NDECO36S
@l
1 INSPECTION START. 3 ICHECK OVERALL FUNCTION
Do you have CONSULT? @ Without CONSULT
1. Start engine. _ iMLA,
Yes or No 2. Check voltage between ECM terminal 39 and ground under
Yes » GO TO 2. the following conditions. .
No » |[GoTOS. - 5d == EM
il Ecm  lojconnecTorl| ij]
T LG

2  |CHECK OVERALL FUNCTION

(F) With CONSULT Ry {
1. Turn ignition switch “ON". Clw
2. Perform “PW/ST SIGNAL CIRCUIT” in “FUNCTION TEST i ' " wilk=y

mode with CONSULT. : ! .
_ _ =  seFrasu | [FE

B PW/ST SIGNAL CIRCUITH
HOLD STEERING WHEEL Condition Voltage
IN A FULL Steering is neutral pc;siltlion :pproxima;e:y gtll AXT
Steering is turned to full position ppraximately
LOCKED eosimion
THEN MTBLOT45
TOUCH START OK or NG AX
L ” START I 0K > INSPECTION END
NEXT
NG » GO TO 4. su
MEF023E
With CONSULT 4  |CHECK INPUT SIGNAL CIRCUIT R
1. Start engine. 1. Turn ignition switch “OFF”,
2. Check "PW/ST SIGNAL” in “DATA MONITOR” mode with 2. Disconnect power steering oil pressure switch harness con-
CONSULT under the following conditions. nector. ST
3. Disconnect ECM harness connector.
4#MONITOR #NO FAIL D 4. Checl:k hamess continuity between ECM terminal 39 and
terminal 1. R §
PW/ST SIGNAL QFF
_
M [ __Ecv _ |ojconnecToR]l 5 18,
AISCONNECT ag DISCONNECT T

€
RECORD @ Q] .

SEF5911 S@
Condition “PW/ST SIGNAL - . SEFosoW
— - Continuity should exist.
Steering is neutral position OFF 5. Al heck h f hart d and short t
Steering is fumad o full position oN . Also check hamess for short to ground and short to power. &l
MTBLO144 OK or NG
TO 5.
OK or NG OK > GO TO5 DX
NG | Repair open circuit or short to ground
OK > INSPECTION END or short to power in harness or con-
NG p IGOTOA4. ' neciors.

EC-465 639
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POWER STEERING OIL PRESSURE SWITCH

Diagnostic Procedure (Cont'd}

o

nector then start engine.

5 CHECK POWER STEERING OIL PRESSURE 6 CHECK INTERMITTENT INCIDENT
SWITCH Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
Refer 1o “Component Inspection”, EC-466. INCIDENT”, EC-109. -
OK or NG
OK p |GOTOG. [ 3 [INSPECTION END
NG > Replace power steering oil pressure
switch,

Component Inspection
POWER STEERING OIL PRESSURE SWITCH

= oiscomEcT ) Py
. ﬁ} «.lﬁ\ 1. Disconnect power steering oil pressure switch hamess con-
1

NDECQ354

NDECG364501

2. Check continuity between terminal 1 and ground.

Conditions Continuity
@ I ! Steering whesl is being fully tumed Yes
- L
= Steering wheel is not being turned No

_ SEF081W|

EC-466

If NG, replace power steering oil pressure switch.



IACV-FICD SOLENOID VALVE

Component Description

Component Description .
When the air conditioner is on, the IACV-FICD solenoid valve sup-
plies additional air to adjust to the increased load.

Specification data are reference values and are measured between each terminal and 32 (ECM grounciu)D.Em

ECM Terminals and Reference Value

TER- ) iRe
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine Is running] 0-1v
» Both A/C switch and blower fan switch are “ON™
12 LG Air conditioner relay -
[Engine is running] BATTERY VOLTAGE
e A/C swilch is “OFF" (11 - 14V)
[Engine is runhing]
o Both A/C switch and blower fan switch are “ON” Approximately OV
21 [W/R | Air conditioner switch (Compressor operates)”
[Engine is running] .
e Air conditioner switch is "OFF Approximatsly 5V

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

EC-467

@l

MA

ER

LG

o

FEE

AT

&

sU

BR

ST

RS

BT

A

SC

EL
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IACV-FICD SOLENOID VALVE

Wiring Diagram
Wiring Diagram —
EC-FICD-01
EATC AIG
EATC SSHTROL IGIEI)I'NI'I(O)rI\IS?_\AVgI_'rCH IGNIT!O(I*)-INSWITCH
A ON @ el I E:EBE?FF'EJOWEH".
BRW BRW Detectable line for DTC
T HE  Lerec! e line for
@ L GY — i Nof-detectable line for DTC
l—I—I (1) I—I—I
4 - 0= B | <ME> : With manual A/C
Q L E101 GY . With auto A/C
BR/W rr—:'ﬁ]
B
E107 )
s & &)
3 *
e i [ A
t _®ON [ SWITCH L 211 i3] AR
OFF"" onl&onomionen
RELAY
|_l—+f_| il pELE GY/R
BR & L) L A r‘j
|| & L& GYR “%R
BR .-GY/R_ 1
[ I —
PRESSURE r—'~| GD)] W/OR W/OR
OON | SWITCH |"_=ij I"Tm I-r_;—_l—]
OFF," GYR é/gM DIODE-3
=] N II} SO son
WR - arn GD
LG'@LG IJ_ITI_I ||Li| IILII
IACV-FICD B B
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IACV-FICD SOLENOID VALVE |

Diagnostic Procedure

.- Diagnostic Procedure

=NDECGS58

1 CHECK OVERALL FUNCTION

3 CHECK POWER SUPPLY

1. Start engine and warm it up o normal operatmg tempera-
ture. .
2. Check idle speed. .
© 75050 rpm {In “N” position)
- if NG, adjust idie speed. :
3. Turn air conditioner swilch.and blower fan sw1tch "ON”

4. Recheck idle speed, -
|
V7 W

B-8

SEF742U

1\ Nlipm
A W ‘ 7
\ \ 4 5/ ?‘///

(L7
N P
L #)

o

FF!” ]

%

')

W
) o
o

x1000 rimin

800 rpm or more (in “P” or “N” position)
‘OK:or NG

OK p |INSPECTION END

NG p |GOTO2

2 CHECK AIR CONDITIONER FUNCTION

Check if air conditioner compressor functions normally.

OK or NG
OK  |GOTOS
NG P [Refer to HA section (“TROUBLE DIAG-
NOSES™).

1. Turn air conditioner switch and blower fan switch “OFF”.

2. Stop engine.
3. Disconnect JACV-FICD solenoid valve hamess connector.

(\ W EGR valve. J/
IACY- FICD A “\*--- &
solenoid =2

hamessconnector ( / L

’“‘ AEC818A

4, Turn ignition switch "ON"
5. Check voltage between termlnal 3 and ground with CON-
SULT or tester.

IJISOOMNEUT
Ill

3
® OF
- SEF0B2W
Voltage: Battery voltage
" OKor NG
OK > GO TO 5.
NG | 3 GO TO 4.

4  |DETECT MALFUNCTIONING PART

1 & Harness connectors F12, F201

Check the following.
¢ Harness connectors E53, F2

- & Joint connector -4
e Harness for open or short between IACV-FICD solenocid

valve and joint connector -4

» Repair harness or connectors.

EC-469
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ER

LG

FE

AT

SU

BR

ST
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BT

HA

SE

EL
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IACV-FICD SOLENOID VALVE

Diagnostic Procedure (Cont'd)

5 CHECK GROUND CIRCUIT 7 CHECK HIGH PRESSURE SWITCH
1. Tumn ignition switch “OFF. Refer 1o HA section.
2. Disconnect high pressure switch hamess connector. OK or NG
3. Check harness continuity betwesn switch terminal 3 and . or
solenoid valve terminal 4. OK > GO TO 8.

ey uy NG P |Replace high pressure switch.
A€ A€ -
Refer to “Cornponent Inspection™, EC-470.

3 CHECK IACV-FICD SOLENOID VALVE
3
OK or NG

0O
30
[al ’ @ OK p [GOTOO.

NG > Replace IACV-FICD solenoid valve.

SEF083W

Continuity should exist.

4. Also check hamess for short to ground and short to power. 9 CHECK INTERMITTENT INCIDENT
OK or NG Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

oK p |GOTOT. INCIDENT”, EC-109.

NG » |GOTOS.

p |INSPECTION END

6 DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors F12, F201

e Harness for open or short between IACV-FICD solenoid
valve and high pressure switch

> Repair open circuit or short to ground
or short to power in hamess or con-
nectors,

o Component Inspection
& &} @ IACV-FICD SOLENOID VALVE
Disconnect IACV-FICD solenoid valve harness connector.

e Check for clicking sound when applying 12V direct current to
terminals.

NDECG333

NDECG369501

SEFO84W

e Check plunger for seizing or sticking.

zasher o Check for broken spring.
i Spring

Plunger

SEFQITK

EC-470



AIR CONDITIONER HIGH PRESSURE SWITCH

System Description

System Description

NDECG533

COOLING FAN CONTROL BY AIR CONDITIONER HIGH PRESSURE SWITCH orewsaso ]
‘ Sensor Input Signal o ECM ECM function Actuator
Air conditioner switch Air conditioner “ON” signal ' MIA
Cooling fan control Cooling fan relay(s)
Air conditioner high pressure switch Air conditioner pressure signal
When both air conditioner switch and high pressure switch are “ON”, cooiing fans operate at “High” speed. EM
ECM Terminals and Reference Value _—
Specification data are reference values and are measured between each terminal and 43 (ECM ground). LG
TER- | wiRE
MILI\(J)AL COLOR ITEM CONDITION DATA (DC Voltage) EC
9 /B High pressure swiich [ignition switch “ON"] Approximately 5V EE
[Engine is running] BATTERY VOLTAGE
e Cooling fan is not operating (11 - 14vV)
36 |BR/W | Cooling fan relay (High) AT
[Engine is running] 0-1vV
» Cooling fan is operating at high speed
[Engine is running] BATTERY VOLTAGE AX
e Cooling fan is not operating {11 - 14Y)
38 |L/OR |Caoling fan relay (low)
[Engine is running] }
e Cooling fan is operating at low speed 0-1v sU
BR
ST
RS
BT
[ridy
S
EL
DX

EC-471 65
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AIR CONDITIONER HIGH PRESSURE SWITCH

Wiring Diagram
Wiring Diagram
) NDECO532
KANITION SWITCH - -
BATTERY ON or START BATTERY EC COOL/F 01
S0A 10A 75A Refer to “EL-POWER",
III |I| N : Detectable line for DTC
Wil wem . Non-detectable line for DTC
JOINT CONNECTOR-4
GEDED .
N e
L L
-
it -
L wW/L L
LT oniliEn
L] COOLING &n| COOLING COOLING
FAN : FAN FAN
RELAY-1 RELAY-2 RELAY-3
é ?I] (LO-RELAY) ?I] (H-RELAY} {HI-RELAY)
£24 EZ3
LOR LW BFiNV LR
il
1 .—I#
B . =
2 |
[2] HIGH @ === _l
OFF PRESSURE
SWITCH UR .
X -+ FUSE AND LW R
\""?_ON % 7.5A EH\I?(I%IEEX r.—l l—.—|
2 1
||i]| [Z] [1] COOLING
H G ' m)'\'lropu
LB L/OR LW BRW LR
I—l—I F201 7 |- ==-- ----||- ----- Low HIGH
! \ X
) L/OR LW BR/W UR
| | 1 | LT
LB L/OR LW BRAW LR "
® o]l [l (3 I EaL =] "
r PDSW RADL RFANCKZ _RADH _ RFANCKI _ |ECM r- ® |
I (NOT USED} (NOT USED) F101 B E e
—.i.— —...?..— 4 A &
EDGE &0 (&
Refer to last page (Foldout page)
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AIR CONDITIONER HIGH PRESSURE SWITCH

Diagnostic Procedure

Diagnostic Procedure

=NDECO535

' @l
1 JCHECK GROUND CIRCUIT 3 |CHECK INPUT SIGNAL CIRCUIT
1. Turn ignition switch "OFF”. 1. Disconnect ECM harness connector.
2. Disconnect high pressure switch harness connector. 2. Check harness continuity between ECM terminal 9 and ter- A
3. Check harness continuity between terminal 2 and engine minal 4.
ground. ’
EM
= I Ecm  |olconnecTOR|f =¥
O H.S. 00 TS
OO & DISCOMHECT DISCONNECT 9 O DISCONNECT L@

1S. Tl : ’

& L) Gy

= SEF02EW
SEF085W Continuity should exist. FE
Continuity should exist. 3. Also check hamess for short to ground and short to power.
4. Also check harness for short to ground and short to power.
OK or NG AT
OK or NG oK » |GOTO4. :
OK > GoTos. NG | 2 Repair open circuit or short to ground
NG > GO TO 2. or short to power in harness or con- AX
nectors.
2 DETECT MALFUNCTIONING PART Sl
. 4 CHECK HIGH PRESSURE SWITCH
Check the following.
e Hamess connectors F12, F201 Refer to “Component Inspection”, EC-473.
e Harness for open or short between high pressure switch and
engine ground OK or NG BR
OK p |GOTOS.
P | Repair open circuit or short to ground NG > Replace high pressure switch. ST

or short to power in harness or con-
nectors. 5 |CHECK INTERMITTENT INCIDENT a8

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-109.

BT
» INSPECTION END
A
S
£l
3 e o Component Inspection 1D
o Py A " 9 [l NDECOS.
€ Wi (@j HIGH PRESSURE SWITCH -
@ Check continuity between terminals 2 and 4.
High-pressure S A
side line pressure | kPa (kg/em?, psi) Operatlop Continity
Increasing to 2,246 (22.9, 326) Fan OFF Does not exist
Decreasing to 1,824 (18.6, 264) Fan ON Exists
High pressure switch
AEC8BA
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MIL & DATA LINK CONNECTORS

Wiring Diagram

Wiring Diagram

NGECO376
EC-MIL/DL-01
IGNITION SWITCH .
ON or START
6 BATTERY
1 | —
10A 10A 10A [Refer to “EL-POWER".
%
L ; R
LY
@
-~ [
® ® Ly = "
1 - To EC-VENT/V N : Detectable line ft_Jr DTC
L LG/B = — fbéglrj—#%tactab]e line
[Fra]l
[13] COMBINATION
METER
(MALFUNCTION
é INDICA avey 1 L 1
@D, @1®
711 [z
[27] DATA LINK
|_|_| CONNECTOR
PU FOR CONSULT. R
Ea
1 I 2 I ] l 8 I Ll_l@
YR v/a LW BR I_A._IH
DATA LINK
CONNECTOR
FOR GST
@D
[To] 2] 2]
YiG BJI'R B
I—.—' rl_ll_l_‘ i I . l
..... [ Y/G BR B B B
o L] &2 2 4 L L
7 A GO
BR
viG / E2 -
I .—BIH-E BR
PU Y/R Y/B LW YiG BfH -| r—l
[Gall Zsll el I[i71 Tea]l 2]l BR B B
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F101 @
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Pttt e ————,| Refer to last page {Foldout page).
Gl j2italsiels 12152567 e | |12, Rz e] < [zspdlza 18[isfe0] - ifez] |@18)) (GRNGT
g[sTo[rfa[m v |[eholiilifs]lEe]| w I[3faske sl | € BEnEMoEINE !
J

5 8
2lslel W [lizhshis]is]isfizis]1seo]er feafsfoa} 45/ GY

101}s02f103f104] [105}108f107
100]i10]11[112] [1+8ft14f11s
117[118}119f120] Jr21]r22f 123

AECS595A

EC-474



SERVICE DATA AND SPECIFICATIONS (SDS)

Fuel Pressure Regulator

Fuel Pressure Regulator

NDECO371

Condition Fuel pressure at idling kPa (kg/em?, psi) @[’
Vacuumn hose is connegted . Approximately 235 (2.4, 34)
Vacuurn hose is disconnected Approximately 294 (3.0, 43) M]A
Idle Speed and Ignition Timing
NDECO37Z EM
Base idle speed*1 pm No-load*4 {in “P" or “N” position) 700450
Target idle speed*2 rpm No-load*4 (in “P" or “N” position) 750450 iL@
Air conditioner: ON mpm In “P" or "N" position 800 or more
Ignition timing*3 In “P” or “N" position 15°+2° BTDC
Throtile position sensor idle position V 04-06
*1: Throttle position sensor harness connector disconnected or using CONSULT “WORK SUPPORT” mode EE
*2: Throttle position sensor harness connector connected
*3: Throttle position sensor hamess connector disconnected
*4: Under the following conditions: AT
e Air conditioner switch: OFF
e Electrical icag: QFF (Lights, heater fan & rear window defogger)
e Steering wheel: Kept in straight-ahead position AX
Ignition Coil
NDEC0373
Primary voltage 2y S
Primary resistance [at 20°C (68°F)] Approximately 1.0<
Secondary resistance [at 20°C (68°F)] Approximately 10 kQ [fE%
Mass Air Flow Sensor
NDECOS74 ST
Supply voltage Battery voltage {11 - 14}V
Output voltage at idle 1.0-1.7V F&g
. . 3.3-4.8 gm/sec at idle*
Mass air flow {Using CONSULT or GST) 12.0- 149 g-m/sec at 2,500 pm*
— - : BT
*: Engine is warmed up sufficiently and running under no-load.
Engine Coolant Temperature Sensor
NDECO375 H:HA
Temperature °C (°F) Resistance kQ
20 (68) 21-29 S@
80 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260 EL
EGR Temperature Sensor
NOEC0378
D3
EGA temperature °C (°F} Voltage (V) Resistance (MS2)
0 (32) 4.81 78-97
50 (122} 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10
Front Heated Oxygen Sensor Heater .
IDE 77

Resistance [at 25°C (77°F))

23-4.30

EC-475
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SERVICE DATA AND SPECIFICATIONS (SDS)

Fuel Pump

Fuel Pump

NDECO378

Resistance [at 25°C (77°F)]

0.2 - 5.00

IACV-AAC Valve

NDECOa7¢
Resistance [at 20°C (68°F)] Approximately 10.0Q
Injector
NDEC0580
Resistance [at 25°C (77°F)] 10 - 14Q
Resistor
NDECG38T
Resistance [at 25°C (77°F)} . Approximately 2.2 k
Throttie Position Sensor
. NDECD382
Voltage
Throttle valve conditions {at normal operating temperature,
engine off, ignition switch ON)
Completely closed (a) 0.15 - 0.85Y :.
Partially open Between (a) and {b)
Completely open (b) 35-47V
Calculated Load Value
- NDECO383
Calculated load value % (Using CONSULT or GST)
At idle 18.0 - 26.0 '
At 2,500 pm 180-21.0
Intake Air Temperature Sensor
: NOECU384
Temperature °C (°F) Resistance kQ
20 (68) 21-29
80 (176) 0.27 - 0.38
Rear Heated Oxygen Sensor Heater ocsses
Resistance [at 25°C (77°F)] _ 2.3-4.30Q
Crankshaft Position Sensor (OBD) roecoos
Resistance [at 20°C (68°F)] 166.5 - 203.5Q
Tank Fuel Temperature Sensor
: NDEC0521
Temperature °C (°F) ' Resistance kQ
20 (68) 23-27
50 (122) 0.79 - 0.90
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