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When you read wiring diagrams:

¢ Read Gi section, “HOW TO READ WIRING DIAGRAMS”.
e See EL section, “POWER SUPPLY ROUTING” for power distribution circuit. Gl
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART IN
TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL

INCIDENT”. BAA
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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

DTG*3 DTC*3
ltems Reference ltems Coneorr Reference
CONSULT screen terms . CONSULT age (CONSULT screen terms) . page
{ ) MIL*1 Goro pag MIE"1 GST*2
LUNABLE TO ACCESS EC-76 FUEL SYS LEAN/BK1 0115 P0O171 EC-163
ECCS FUEL SYS LEAN/BKZ2 0210 PO174 EC-174
ABS-TCS C/U SIGNAL 0107 — EC-306 FUEL 8YS RICH/BK1 0114 PQ172 EC-169
- FUEL SYS RICH/BK2 0209 PO175 EC-180
ECM-ABSTCS COMM 0404 _ EC-307
NG IACV-AAC VALVE 0205 POB0S EC-222
*COOLANT TEMP SEN 0808 P0125 EC-121 IGN SIGNAL-PRIMARY 0201 P1320 EC-270
AT 18T SIGNAL 1103 PO731 AT-70 INHIBITOR SWITCH 1101 PO705 AT-57
AT 2ND SIGNAL 1104 P0732 AT-73 INT AIR TEMP SEN 0401 PO110 EC-105
INT/V TIM CONT-B1 0805 F1110 EC-238
AT 3RD SIGMAL 1105 PO733 AT-75
INTA TIM CONT-B2 1301 P1135 EC-245
A/T 4TH SIG OR TCC 1106 PO734 AT-77 INTAV TIM PS5 1303 1140 £C.051
A/T COMM LINE 0504 P0&00 BC-228 INT/V TIM PS-B2 1304 P1145 EC-256
A/T DIAG COMM LINE 0804 P160% EC-228 KNQCK SENSOR-B1 0304 P0325 EC-189
CAM POS SEN 0101 P3340 EC-197 KNOCK SENSOR-B2 0212 PO330 EC-189
CLOSED LOOP-B1 0307 PO130 EG-131 LINE PRESSURE 5/V 1205 PO745 AT-90
CLOSED LOOP-B2 0308 PO150 EC-131 MASS AIR FLOW SEN*4 G102 PG100 EC-99
OVERHEAT 0208 P1900"6 EC-293
COOLANT TEMP SEN"4 0103 PO115 EC-110
OVERRUN CLUTCH S/V 1203 P1760 AT-101
COOLING FAN 1308 P1900 EC-283 PARK/NEUT POSI SW 1003 PO705 EC-233
CRANK P/S (OBD) COG 0905 F1238 EC-278 MULTI CYL MISFIRE 0701 PO300 EC-185
CRANK POS SEN (OBD) 0802 P0O335 EC-192 NO SELF-DIAGNOSTIC B
FAILURE INDICATED | FLASHING | NODTC 1 EC-47
CYL 1 MISFIRE 0608 P0O301 EC-185
o 8 RR C2 SENSOR-B1 0707 P0136 EC-136
CYL 2 MISFIRE 0507 Po302 EC-185 RR 02 SENSOR-B2 0708 PO156 EC-154
CYL 3 MISFIRE 0608 Po303 EC-185 RR 02 SEN HTR-B1 0802 PO141 EC-140
CYL 4 MISFIRE 0605 PO304 EC-185 FR G2 SEN HTR-B2 1002 P0161 EG-158
CYL 5 MISFIRE 0604 PO305 EC-185 TCS THRTL POS SEN 0406 P1120 EC-316
CYL 6 MISFIRE 0603 PO306 EC-185 SHIFT SOLENOID/V A4 1108 PO750 AT-93
CYL 7 MISFIRE 0602 PO307 EC-185 SHIFT SOLENQID/Y B4 1201 PQ755 AT-96
TANDEM T/P SEN 1502 P1125 EC-244
CYL 8 MISFIRE 0801 0308 EC-185
TCS SIGNAL 0106 P1210 EC-261
ECM 0301 PO505 FC-231 THROTTLE POSI SEN"4 | 0403 PD120 EG-115
FGR SYSTEM 0302 P0400 £C-203 THRTL POS| SEN A/T*4 1208 P1705 AT-95
EGR TEMP SENSOR 0305 P1401 EC-288 TOR CONV CLUTCH 3V 1204 PC740 AT-82
EGRC SOLENOID/V 1005 P1400 EC-283 TW CATALYST 8Y5-B1 0702 P0O420 EC-215
EGRG-BPT VALVE 0306 Poanz EC-213 TwW CATALYST SYS-B2 0703 P0O430 EC-215
VEHICLE SPEED SEN 104 P -218
ENGINE SPEED SIG*S 1207 PO725 AT-68 s 010 0500 EC-2
VHCL SPEED SEN A/T*5 1102 PO720 AT-66
FLUID TEMP SENSOR 1208 FPO710 AT-63
“1: In Diagnoslic Test Mode [l {Self~diagnostic results). These
FPCM 1305 P1220 EC-264 numbers are controlled by NISSAN.
FR 02 SEN HTR-B1 0901 PO135 EC-132 *2: These numbers are prescribed by SAE Jz2012.
*3: DTC No. is the same as that of 1st trip DTC.
FR O2 SEN HTR-B2 1001 P0155 EC-150 *4: When the fail-safe operation occurs, the MIL iluminates.,
FRONT 02 SENSOR-B1 0303 PO130 EC-126 5: The MIL illuminates after A/T control unit eniers‘,‘ the fail-
safe mode in two consecutive trips, if both the “Revolution
FRONT O2 SENSOR-B2 0503 PO150 EC-145 sensor” and the “Engine speed signal” meet the fail-safe
— m— - condition at the same time.
NOTE: B1 indicates Left bank and B2 indicates Right bark. *6: Since this diagnosis does not meet P1900 of SAE2012, it
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC

DTC*3 DTC*3
CoNSULT tems Referance ems Reference
) (CONSULT screen terms) age CONSULT - . CONSULT screen terms) age
GST2 MIL*1 pag pive MIL™1 { pag
UNABLE TO AGCESS PO500 0104 | VEHICLE SPEED SEN EC-218 Gl
T - ECCS EC76
PO50 0205 IACV-AAC VALVE EC-222
— 0107 | ABS-TCS C/U SIGNAL EC-306 0505 ©
ECM-ABSTCS COMM P0OGO0 0504 AT COMM LINE EC-228 A
— 0404 | EC-307
POBO5 0301  |ECM EC-231
PO00G o505 | MO SELF-DIAGNOSTIC
FAILURE INDICATED - PO705 1003 | PARK/NEUT POSI SW EG-233 =
- NO SELF-DIAGNOSTIC PO705 1101 INKIBITOR SWITCH AT-57
NQ DTC Flashing FAILURE IND!CATED EC-47
P o102 | MASS AIR FLOow sEv'a | Ec-se PO710 1208 | FLUID TEMP SENSOR AT-63 T
PO110 0401 INT AIR TEMP SEN EC-105 PO720 102 |VHCL SPEED SEN A/T*5|  AT-66 7
POT1S 0103 | COOLANT TEMP SEN'4 | EC-110 PO725 1207 | ENGINE SPEED SIG*5 AT-68
PO120 0403 | THROTTLE POSI SEN"4 | EC-115
P0125 0908 *COOLANT TEMP SEN EC-121 PO731 1103 A/T 1ST SIGNAL AT-70
PO130 0307 CLOSED LOOP-B1 EC-131 PO732 1104 AT 2ND SIGNAL AT-73
P0130 0303  |FRONT 02 SENSOR-B1 | EC-126 P0733 o5 | AT 3RO SIGNAL o e
PO135 0901 | FR O2 SEN HTR-B1 EC-132 i 3
P0136 0707 | RR G2 SENSOR-B1 EC-136 PO734 1106 | A/T 4TH SiG OR TCC AT-77
PO141 0902 | RR 02 SEN HTR-B1 EC-140 PO740 1204 | TOR CONV CLUTCH SV | AT-82 AT
P0O150 0308 | CLOSED LOOP-B2 EC-131 a
PO150 0503 | FRONT 02 SENSOR-B2 | EG-145 PO745 1205 | LINE PRESSURE SV AT-90
P0155 1001 FR 02 SEN HTR-B2 EC-150 P0O750 1108 | SHIFT SOLENOID/V A*4 | AT-83 o6
PO156 0708 | AR 02 SENSOR-B2 EC-154 PO755 1201 | SHIFT SOLENOID/V B*4 |  AT-95
PO161 1002 | RR O2 SEN HTR-B2 EC-158
PO171 0115 | FUEL SYS LEAN/BK1 EC-163 P1110 0805 | INT/V TIM CONT-B1 EC-238 "
PO172 0114 | FUEL 5YS RIGH/BK1 EC-169 P1125 1502 | TANDEM T/P SEN EC-244 [P
P -
0174 0210 | FUEL SYS LEAN/BK2 EC-174 P1135 1301 |INTA TIM CONT-82 EC-245
PO175 0209 | FUEL SYS RICH/BK2 EC-180 .
P0300 0701 | MULTI CYL MISFIRE EC-185 P1140 1303 [INT/V TIM PS-B1 EC-251 RE
PO301 0608 CYL 1 MISFIRE EC-185 P1145 1304 INT/V TIM PS-B2 EC-256
P0302 0607 | CYL 2 MISFIRE EC-185 p1220 s |EPCH EG.064 ‘
PD303 0606 | CYL 3 MISFIRE EC-185 ! ! - BR
PO304 0605 | CYL 4 MISFIRE EC-185 P1320 0201 IGN SIGNAL-PRIMARY EG-270
PO303 0604 | CYL 5 MISFIRE EC-185 P1336 0905 | CRANK P/$ (POS) COG | EC-278 _
P0306 0603 | CYL 6 MISFIRE EC-185 81
PO307 0602 | OYL7 MISFIRE EC185 P1400 1005 | EGRC SOLENOIDNV EC-283
P0O308 0601 CYL 8 MISFIRE EC-185 P1401 0305 | EGR TEMP SENSOR EG-288
P0325 0304 | KNOCK SENSGR-B1 EC-189 P1605 0804 | AT DIAG COMM LINE Ecozs RS
P0330 0212 | KNOCK SENSOR-B2 EC-189
P0335 0802 | CRANK POS SEN (0BD)| EC-192 P1705 1206 | THRTL FOSI SEN AT*4 AT-95
P340 0101 CAM POS SEN EC-197 P1760 1203 OVERRUN CLUTCH SV |  AT-101 Exi
P0400 0302  |EGR SYSTEM EC-203
P19 1 OOLING FAN EC-293
P0402 0306 | EGRC-BPT VALVE EC-213 o %08 |COOLING
P0420 0702 | TW CATALYST SYS-B1 EC-215 P190076 0208 | OVERHEAT EC-293  ma.
P0430 0703 | TW CATALYST SYS82 | EGC-215 *1: In Diagnostic Test Mode Il (Self-diagnostic results). These
. P O ! numbers are controfled by NISSAN.
NOTE: Bt indicates Leit bank and B2 indicates Right bank. *2: These numbers are prescribed by SAE J2012. EL

*3: DTC No. is the same as that of 1st trip DTC.

*4: When the fail-safe operation occurs, the MIL iluminates.

*5: The MIL iluminates after A/T control unit enters the fail- 9
safe mode in two consecutive trips, if both the “Revolution H@)/i
sensor” and the “Engine speed signal” meet the fail-safe
condition at the same time.

*6: Since this diagnosis does not meet P1900 of SAE2012, it
is indicated only by CONSULT.
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PRECAUTIONS AND PREPARATION

Commercial Service Tool

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

Tocl number
(Kent-Moare No.) Description
Toal name
KV10114400 Removing and installing engine coolant iem-
{J38365) _ perature sensor
Heated oxygen sensor
wrench %
1% mm
NTE56 {0.75 in)

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

The Supplemental Restraint System “Air Bag” and “Seat Belt Pre-tensioner”, used along with a seat belt, help
to reduce the risk or severity of injury to the driver and front passenger in a frontal collision. The Supplemen-
tal Restraint System consists of air bag modules (located in the center of the steering wheel and on the
instrument panel on the passenger side}, seat belt pre-tensioners, a diagnosis sensor unit, warning lamp, wir-
ing harness and spiral cable. Information necessary to service the system safely is included in the RS sec-
tion of this Service Manual.

WARNING:

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

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

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

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

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

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

CAUTION:

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

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

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

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

e Be sure to erase the unnecessary (already fixed) malfunction information in the ECM or A/T con-
trol unit before returning the vehicle to the customer.

164 EC-4



PRECAUTIONS AND PREPARATION

BATTERY

® Always use a 12 volt baltery as power
source,

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

ECCS PARTS HANDLING

Engine Fuel & Emission Control System

ECM

» Do not disassembls ECM (ECCS control
module}.

® Do not turn diagnosis test mode selector
forcibly.

e |f a baftery terminal is disconnected,
the memory will return to the ECM
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
parts because of a slight variation.

oY

e Handle mass air flow sensor carefully to

avoid damage.

¢ Do not disassemble mass air flow
Sensor.

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

& Do not disassemble TACV-AAC valve.

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

» Do not shock or jar the camshaft
position sensor or crankshait
position sensor (OBD).

WHEN STARTING

» Do not depress accelerator pedal when
starting.

» |Immediately after starting, do not rev up
enhging unnecessarily.

e Do not rev up engine just prior to
shutdown.

EC-5

WIRELESS EQUIPMENT

¢ When installing C.B. ham radio or a @d
maobile phone, be sure to cbserve the
following as it may adversely affect
electronic control systems depending II‘“’W]/,E\U

on installation location.

1) Keep the antenna as far away as
possible from the efectronic gontrol units.

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

Do not let them run parallel for a long
distance.

3) Adjust the antenna and feeder line so
that the standing-wave ralic can be
kept smallcr.

4y Be sure to ground the radio to vehicle

FUEL PUMP

e Do not operate fuel pump when thers [RE
is no fuel in lines.

@ Tighten fuel hose clamps to the
specified torque.

ECM HARNESS HANDLING

s Securely connect ECM harness
connectors.
Poor connection can cause
extremely high (surge} voltage
in coil and condenser,
resulting in damage to 1Cs.

e Keep ECM harness at least 10 cm {3.9
in) from adjacent harness, to
prevent ECM system malfunctions
due to receiving external noise,
degraded operation of ICs, etc.

¢ Keep ECM parts and harness dry.

» Before removing parts, turn off ignition
switch and then disconnect battery
ground cable.

SEF106T
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PRECAUTIONS AND PREPARATION

SEF289H

Tightened Loosened

SEF308Q

SEF291H

Perform ECM\in-
gput/output signal)

inspection before

repiacement.

OLD OKE

\\‘}1//

R

MEF040D

~ -~
—RNCHECK —
-~ ~

/| \

SEF051P)
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Precautions

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

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

appears.
: 3.0 - 5.0 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 on ECM
pin terminal, when connecting pin connectors.

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions prop-
erly or not. (See page EC-84.)

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

The DTC should not be displayed in the “DTC CONFIRMA-
TION PROCEDURE"” if the repair is completed. The
“OVERALL FUNCTION CHECK" should be a good result if
the repair is completed.

EC-6



PRECAUTIONS AND PREPARATION
Precautions (Cont’d)

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

Harness connector
for solenoid valve

Solenoid valve

FE
Circuit tester h

AT

SEF348N

PP

[FA,

28
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Circuit Diagram (Cont’d)

DATA LINK
CONNECTOR - o
FOR GST DATA LiNK TN 2" &l

CONNECTOR
FOR CONSULT FUSE
+ o
= A
£9 781
76 MALFUNCT [ ON
75 INDICATOR L AMP &
18 {55 N B
EGR VALVE & EVAP CANISTER
PURGE CONTROL SOLEMOID VALVE E’_‘
103 JI T __—__E__.
INTAKE VALVE TIMING CONTROL LG
110 SOLENQID VALVE LH p— kel
INTAKE VALVE TIMING CONTROL
| | SCLEMOID VALVE RH 1
10% S
éAfg_S}gDv LVE
2514 SOLEN A — BATTERY
3214 ipOWER STEERING OIL — -
1q| | JPRESSURE SWITCH =1
e >
FRONT HEATED OXYGEN =
121] | SENSOR LM — { FIE
nHteeeeee== S
FRONT HEATED OXYGEN
119l | SENSOR RH , > P
Lo ———————= = < . EA\\T
REAR HEATED OXYGEN & =
123l SENSOR LH . 3
77777777 ]
57 b~ 1 W =)
e - l SPEED- r;j E: K =% i ﬂl HESD- )
REAR HEATED OXYGEN OME TER [ =g i RELAY
127 SENSOR RH ‘ _L o 1 S2 I To headiamp,
A A '——J i L daytime ligh:t
>6 ._Y' ________ = . = \g’:EEEBLE 3 oo 9 » sizte‘zme ‘e i
q SENSOR o To rear window F%ﬁ
= 29 = defogger system
8 12 Ta compressor
= 66
I QB A
=} 0l fa
= 59 ENGINE COOLANT RiA
z TEMPERATURE v omom
8 43 SENSOR {BODY
w0 61 Gomy— INTAKE AlR CONTROL
o | TEMPERATURE MOCULE) B
iy L SENSOR :
=
(&)
(V)

63 EGR
% TEMPERATURE _
) SENSOR St
_____ CRANKSHAFT -
At T FOS[TION
:F_ - SENSOR [0BD)

ABS/TCS

o E=mmm T contreL posiTIon GoyRon 18 RIS
- —%~4_ SENSOR LH UNIET R@
o TR | e
- ] SENSOR RH ;3??}'?‘65 sy

___ SWITCH
64 % KNOCK — INHIB[TOR
Nk = |SeNsoR LH[ L CLOSED SWITCH

B p————— — [ KNOCK 14 | rIRIN]D]Z]
| [ ¥——————" ]SENSOR RH] L Ol [© HA&
= 21 o o
AN T — A clooioio
pte—— CONTROI
e —L 1 {sensor ONIT  pol—— r“‘%
15 18
73 41 17 O
34 16
7
22 ! 524
3 - T
30 4 PARK/NEUTRAL
31 7 1 SECONDARY POSITION
TAC MODULE fm—— THROTTLE RELAY
37 2 1; === POS | T10ON
10 20 SENSOR —
e T
U B
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGRC-BPT valve —

EGR valve & EVAP canister purge control solenoid valve — o
purg ~EGR valve A

Front heated oxygen sensor (right bank}—
vd (rig ) ’—Throtﬂe position sensor and Throttle position swiich

Intake valve timing control position sensor— - Front heated oxygen sensor (left bank)

(right bank) r Fast idie cam
No. 8 ignition coil (with power transistor)—
r Secondary throttle position sensor MG

No. € ignition coil (with power transistor)
Flntake valve timing control position

sensor (left bank)
No. 7 ignition coil

(with power transistor)

%ZT \ =
\ No. 5 ignition coil
T

Na. 4 ignition coil (with power transistor)—‘

‘w (with power

- transistor) AT

No. 3 ignition ceil
fwith power
transistor)

]
[~

PO PN T

KV

i
H
11

/

/

i

—

A
?’§<1 i»

—— e L Mass air flow sensor =1

Right bank (bank-2) - Lett bank (bank-1}
g an ank-2 ) — Lh 3,
- Camshaft position sensor [HE&

No. 2 ignitien coil (with power transistor)- - No. 1 ignition coil (with power transistor)

Power steering oil pressure switch-J E
gotp - IACV-AAC valve L

Intake wvalve timing control selenoid valve (right bank)-

" Intake valve timing control solenoid valve (left bank)

No. 2 injector nozzle

\-No. 1 injector

Engine coolant temperature sens-orJ

Knock sensor (right bank) . L Knock sensor {laft bank)

SEF107T
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

EGRC-BPT valve P —
£ Throttle position sensor
™ and throttle position switch
W oo
ﬂ EGR valve /
and EVAP idle ;dj sling screw /
- : usli
< y canistgr purge. \‘ L p
coentrol solengid N
f_ % 3 ® » valve g
Frant heaiedr/ A / & [’j 8
oxygen sensor / o) Front heated A .
(left bank) || ) A o>_<ygen sansor /
Knock sensor( S "K:?ock sensor (right bank) N IACV-AAC valve =27 l\;
(Ieﬂcbank) wbank) s N
o s SEF034T \g ~ SEF037T

|IACV-FICD
sglenoid valve

Intake air
temperature

NS N g 1 T
e B

Throttle actuator
control module (TAC)

ECCS
relay

— =

Rear heated oxygen ——

sensor (left bank)
1 \k -
//37 P _]/
Rear healed oxygen sensar J \
o {right bank} L .
] |
VNS
Crankshaft position sensor (OBD)

Tgﬁf%w%%J lo

l Fuet pump

i

/ SEF0397

Front —

SEF108T SRS G

!

Left side trunk room
.
Fuet pump

ECM harness
- connector

Fuel pump
control module

ECM (ECCS
harness connector

sontrol module)

SEF036T - SEFO3ET

172 EC-12



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Throtile body

Fuel pressure regulator

EVAP canister

EVAP canister to vacuum gallery B

EVAP canister to vacuum gallery A

Intake air duct to vacuum gallery C

Vacuum gallery E to throttle body

Fuel pressure reguiator to vacuum gallery D
Intake manifold collector to vacuum gallery D
intake manifold collector to vacuum gallery A
Fuel damper to vacuum gallery D

EGR valve and EVAP canister purge conirol
solenoid valve to vacuum gallery E

CRCES JCRCRON R TR

EGR valve EGR valve & EVAP
canister purge control
solenoid valve

EGRC-BFT valve
SEFQ40T

EGR valve and EVAP canister purge control
solenoid valve to T-ype vacuum pipe

EGR valve and EVAP canister purge control
solenoid valve to vacuum gallery C via pipe and
hose

EGR valve and EVAP canister purge control
solenoid valve to T-type vacuum pipe
EGRC-BPT valve to EGR valve

Refer to “System Diagram”, EC-10, for vacuum control system,

EC-13
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor g
Fuel injection & .
mixture ratio controt » Injectors
Mass air flow sensor >
Engine coolant temperature sensor >
Electronic ignition system |—w Power transistor
Front heated oxygen sensors »
Ignition switch »
Idle air control system —a| IACV-AAC valve
Throttle position sensor >
Inhibitor switeh/A/T control unit »
{Gear position)
Intake valve timing contral || 'E’gﬁ‘g':]%i‘(’ja‘ll‘fwzm'”g cantrol
Vehicle speed sensor >
Air conditioner switch >
EGR valve & EVAP canister EGR valve & EVAP canister
Knock sensor > control > purge controf sclenoid valve
Battery voltage » ECM
(ECCS
control
. module
Electrical load > ' 1 Fuel pump control liﬂgll Emg {:%Igty;o%nudnit
EGR temperature sensor*! N
Intake air temperature sensor*1
° > Sqrgr':iltg'reglﬁﬁ ggy;ggndisa%r:iosr_ Malfunction indicator lamp
tic system » (On the instrument panel)
Crankshaft position sensor (OBD)*1 »-
Rear heated oxygen sensors*3 N
Acceleration cut control |—w{ Air conditioner relay
AST control unit=2 -
Intaks valve timing controi position sensor™1 >
Front & Rear heated oxygen Front & Rear heated oxygen
Power sleering oil pressure switch > sensors heater control sengor heaters
Secondary throtile position sensor - TAC N
| modulg »
GCodfing fan control - Cooling fan relay
TCS signal »

*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 and gear position will be sent to ECM.
*3: This sansor is not used to control the engine system under normal conditions.

1r4 EC-14



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System
INPUT/QUTPUT SIGNAL LINE

Camshatt position sensor Engine speed and piston position

g @l
Mass air flow sensor Amount of intake air

” MA
Engine coolant temperature sensor Engine coolant temperature R

j B
Front heated oxygen sensor Density of oxygen in exhaust gas -

j LG

Throttle position

A d

Throttle position sensor

Throttle valve idle position ECM
Inhibitor switch (A/T control unit) Gear position (ECCS o oot
® control T| fmector .
module) FE

Vehicle speed sensor Vehicle speed

h 4

AT
Ignition switch Start signal -
PD
Battery Battery voltage .
Rear heated oxygen sensor” Density of oxygen in exhaust gas . :
R
Secondary throttle position TAC Secondary throttle valve opening angle
Sensor » Module P
Bl
*: This sensor is not used to control the engine system under normal conditions.
&
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION _
SYSTEM INCREASE/DECREASE COMPENSATION as
w2

The amount of fuel injected from the fuel injector is The amount of fuel injected is compensated for to
determined by the ECM. The ECM controls the improve engine performance. This will be made
length of time the valve remains open (injection under various operating conditions as listed below. gy

! o . {Fuel increase)
pulse duration). The amount of fuel injected is a e During warm-up

program value in the ECM memory. The program e When starting the engine 3
value is preset by engine operating conditions. e During acceleration e
These conditions are determined by input signals e Hot-engine operation
{for engine speed and intake air) from both the cam- ¢ High-load, high-speed operation : EL
shaft position sensor and the mass air flow sensor. {Fuel decrease)

& During deceleration

e During high speed operation B

e Extremely high engine coolant temperature
e During TCS operation

EC-15 175



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOFP

CONTROL EeM
(ECCS
control  Injection pulse

Feedback slgnal module)

Front
heated
(oxygeb
sensor
\ Fuel injection
Combustion

MEF025DA

176

Multiport Fuel Injection (MFI) System (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL

The mixture ratio feedback system provides the hest air-fuel mix-
ture ratio for driveability and emission control. The three way cata-
lyst can then better reduce CO, HC and NOx emissions. This sys-
tem uses a front heated oxygen sensor in the exhaust manifold to
monitor if the engine is rich or lean. The ECM adjusts the injection
pulse width according to the sensor voltage signal. For more infor-
mation about front heated oxygen sensor, refer to pages EC-145,
126. This maintains the mixture ratio within the range of stoichio-
metric (ideal air-fuel mixture}.

This stage is referred to as the closed loop control condition.
Rear heated oxygen sensor is located downstream of the three
way catalyst. Even if the switching characteristics of the front
heated oxygen sensor shift, the air-fuel ratio is controlled to sto-
ichiometric by the signal from the rear heated oxygen sensor.

OPEN LOOP CONTROL

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

¢ Deceleration and acceleration

High-load, high-speed operation

Engine idling

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

e When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio teedback control system manitors the mixiure
ratio signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as pos-
sible. However, the basic mixture ratic is not necessarily controlled
as originally designed. Both Manufacturing differences (i.e. mass
air flow sensor hot film) and characteristic changes during opera-
tion (i.e. injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical mix-
ture ratios is monitored in this system. This is then computed in
terms of “injection pulse duration” to automatically compensate for
the difference between the two rafios.

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

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

“Long-term fuel! trim” is overall fuel compensation carried cut long-
term to compensate for continual deviation of the short-term fuel
trim from the central value. Such deviation will occur due to indi-
vidual engine differences, wear over time and changes in the usage
environment.

EC-16



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Multiport Fuel Injection (MFI) System {Cont’d)

FUEL INJECTION SYSTEM
® Simultaneous multiport fuel injfection system Two types of systems are used.

No. 1 cylinder H [l M Sequential multiport fuel injection system

No, 2 cylinder ] n Fuel is injected into each cylinder during each engine cycle accord-

No. 3 cylinder [ Il ing to the firing order. This system is used when the engine is run- @

No. 4 cylinder i rl'lL H ning.

No. 5 cylinder o M N Simultaneous multiport fuel injection system )

No. 6 cylinder P ] Fuel is injected simultaneously into all six cylinders twice each K&
T engine cycle engine cycle. In other words, pulse signals of the same width are

simultaneously transmitted from the ECM.

The six injectors will then receive the signals two times for each ER
® Sequential multiport fuel injection system engme CyCle-_ . . . .
This system is used when the engine is being started and/or if the
No. 1 cylinder — | fail-safe mode (CPU) or crankshaft position sensor (REF) is oper- =G
No. 2 cylinder M atlng-
No. 3 cylinder I
Na. 4 ¢ylinder I EC
No. § cylinder I FUEL SHUT-OFF
No. 6 cylinder - Fuel to each cylinder is cut off during deceleration or operation of __
-——— 1 engine cycle——l the engine at excessively high speeds. FE
AT
SEC254B
RE
B2
(R,
8T
i,
ELL

EC-17 177



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/QOUTPUT SIGNAL LINE

Electronic Ignition (El) System

Camshaft pesition sensor

Engine spead and piston speed

¥

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Throttle position sensor

Throttle position
Throttle valve idle position

A 4

Vehicle speed sensor

Vehicle speed

Ignition switch

| Ecm
(ECCS .| Power
Start signal control transistor
-» moduia)

Knock sensor

Engine knocking

Y

Inhibiter switch (Neutral position}

Gear position

Battery

Battery voltage

Secondary throttle position
sensor

TAG

»| module

Throtile position
{Secondary throttle position sensor)

35
w0
[1]
8

-
~
<

-
n
o

-
N
L5

1.00

0.75

Injection pulse width

N

600
Engine speed (rpm)

1,000 1,400 1,800 2,200

SEF742M|

178

SYSTEM DESCRIPTION

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

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

A°BTDC

During the following conditions, the ignition timing is revised by the
ECM according to the other data stored in the ECM.
1 At starting
2 During warm-up
3 Atidle
4  Hot engine operation
5 At acceleration
The knock sensor retard system is designed only for emergencies.
The basic ignition timing is programmed within the anti-knocking
zone, if recommended fuel is used under dry conditions. The retard
systern does not operale under normal driving conditions.
If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM {(ECCS control module). The
ECM retards the ignition timing to eliminate the knocking condition.

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Air Conditioning Cut Control
INPUT/OUTPUT SIGNAL LINE

Air conditioner switch Air conditioner “ON” signal - al
Throttle position sensor Throttle valve opening angle -
> WA,
ECM A_ I M
iti Engine speed {ECCS ir condi-
Camshaft posit .
amshar position sensor » control » ticner _
_ moduie) relay =
Ignition switch Stant signal -
LG
Secondary throttle position TAC Secondary throttle valve opening angle
sensor » Module >
SYSTEM DESCRIPTION B
This system improves engine operation when the air I
conditioner is used.
Under the following conditions, the air conditioner is AT
turned off., o
o When the accelerator pedal is fully depressed.
# When cranking the engine. o
. - i
® At high engine speeds.
e After a few seconds when the TCS has started
operating. =
Fuel Cut Control {(at no load & high engine
speed) RA
INPUT/OUTPUT SIGNAL LINE
. BA
Vehicle speed sensor vehicle speed >
i e
Inhibitor switch Neutral position R S
ECM
— Throttle position (ECCS -
Throttle position sensor P » control »] Injectors RIS
module)
Engine coolant temperature sensor Engine coolant temperature > BT
Camshalt position sensor Engine speed and pistcn position . "
f'l_fh}‘;

If the engine speed is above 1,400 rpm with no load (for example,

in neutral and engine speed over 1,400 rpm} fuel will be cut off after £
some time. The exact time when the fuel is cut off varies based on ™
engine speed.

Fuel cut will operate until the engine speed reaches 1,000 rpm, 1o
then fuel cut is cancelled.

NOTE:

This function is different than deceleration control listed
under multiport fuel injection on EC-15.

EC-19 179



EVAPORATIVE EMISSION SYSTEM

Description

Intake manifold—\

Purge line—\

Fuel check valve m
' A
Vapor iine

EGR valve & EVAP canister purge controi
solenoid valve

l
\— Vacuum

signal line

T

&2
. Fuei filler cap

with vacuum
relief valve e
&

Main purge olifice

EVAP canister
purge control valve

& Air
4= Fus| vapor

EVAP
canister

TR

32

SEF846Q2

SEF312N

180

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 from sealed fuel tank is led into the EVAP canister
when the engine is off. The fuel vapor is then stored in the EVAP
canister. The EVAP canister retains the fuel vapor until the EVAP
canister is purged by air.

When the engine is running, the air is drawn through the bottom of
the EVAP canister. The fuel vapor will then be led to the intake
manifold.

When the engine runs at idle, the EVAP canister purge control
valve is closed. Only a small amount of vapor flows into the intake
manifold through the constant purge orifice.

As the engine speed increases and the throttle vacuum rises, the
EVAP canister purge control valve opens. The vapor is sucked
through both main purge and constant purge orifices.

Inspection

EVAP CANISTER

Check EVAP canister as foliows:

1. Blow air in port ® and check that there is no leakage.

2. Apply vacuum to port (& . [Approximately -13.3 to -20.0 kPa
(-100 to —150 mmHg, -3.94 to -5.91 inHg)]

3. Cover port (B by hand.

4. Blow air in port © and check that air flows freely out of port
B.

EC-20



EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

FUEL CHECK VALVE

EVAP canister
\side Check valve operation

1. Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air

Valve

Fuel tank side

flow should be directed toward the EVAP canister side. Gl
2. Blow air through connector on EVAP canister side.
Air flow should be smoothly directed toward fuel tank side. o

3. If fuel check valve is suspected of not properly functioning in
steps 1 and 2 above, replace it.

— Diaphragm SEFO4IT =l

FUEL TANK VACUUM RELIEF VALVE

1. Wipe ciean valve housing.
2. Check valve opening pressure and vacuum,
Pressure:

15.3 - 20.0 kPa (0.156 - 0.204 kg/cm?, 2.22 - 2.90
psi)
st ]l Vacuum: .
jj? 3 ~6.0 to -3.3 kPa (~0.061 to —0.034 kg/cm?, -0.87 to =
g !; Vaive B -0.48 ps|)
i Valve A 3. If out of specification, replace fuel filler cap as an assembly. -
Fuel tank side serazrn]  CAUTION: sl
Use only a genuine fuel filler cap as a replacement.
Vacuum/Pressure gauge PD
Vacuum/
Fuel filler Fressure
Lo FA
E).WI:E\
One-way
valve
Fuel filler cap adapter B3
SEFS8435
EGR VALVE & EVAP CANISTER PURGE CONTROL s
SOLENOID VALVE
Refer to EC-283. .
B
R
ElR
DX

EC-21 181



POSITIVE CRANKCASE VENTILATION

Description

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

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

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

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

The ventilating air is then drawn from the air cleaner,
through the hose connecting air cleaner to rocker
cover, into the crankcase.

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

On vehicles with an excessively high biow-by some
of the flow wilt go through the hose connection fo the
air cleaner under all conditions.

PCV valve
<=1 : Fresh air
4= : Blow-by gas

Engine not running or
backfiring

e

ldling or
decelerating
—

—_— -
R —

Cruising

* LD

Acceleration
or high foad

et

SEF110T

SEF244Q)
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Inspection

PCV (Positive Crankcase Ventilation) VALVE

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

PCV HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. H any
hose cannct be freed of obstructions, replace.

EC-22



BASIC SERVICE PROCEDURE

Fuel Pressure Release

B FUEL PRES RELEASE B[] _ ]
Before disconnecting fuel line, release fuel pressure from fuel

FUEL PUMP WILL STGP BY line to eliminate danger.
TQUCHING START DURING 1. Start engine
IDLE. . ) 1 ) : 13 I
2. Perform “FUEL PRESSURE RELEASE” in "WORK &l
CRANK A FEW TIMES AFTER
ENGINE STALL SUPPORT” mode with CONSULT.
(Touch “START” and after engine stalls, crank it two or
o three times to release all fuel pressure.) o [MA
=" 3. Turn ignition switch off.
| START |
SEFB23K EM
1. Remove fuse for fuel pump.
@ 2. Start engine. PEmP @
3. Aifter engine stalls, crank it two or three times to release
all fuel pressure.
4. Turn ignition switch off and reconnect fuel pump fuse.
FIE
AT
Lo el Fuel Pressure Check 50

# When reconnecting fuel line, always use new clamps.

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

Use Pressure Gauge to check fuel pressure.
Release fuel pressure ic zero, refer to previous page. b
Disconnect fuet hose between fuel filler and fuel tube (engine

Cagpe) i\/

Fuel feed hose

L

L J

1

2

3. Install pressure gauge between fuel filter and fuel tube.
4

5

side).
SEF112T Start engine and check for fuel leakage.
Read the indication of fuel pressure gauge. &Y
Fuel At idling:
uel pressure Approximately 235 kPa (2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is turned OFF to Bg
ON:

Approximately 294 kPa (3.0 kg/cm?, 43 psi)
6. Stop engine and disconnect fuel pressure regulator vacuum B
hose from intake manifold.
7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fuel pressure regulator.  R&

SEF718B)
. o 1
Fuel pressure 9. Start engine and read indication of fuel pressure gauge as EL
regulator or vacuum is changed.
X Fuel damper Fuel pressure should decrease as vacuum increases. If results 1o
Z::;rmf are unsatisfactory, replace fuel pressure regulator. i
2.9 - 3.8 Nem B
(0.30 - 0.39 kg-m, 26.0 - 33.9 in-ib)
SEF114T)
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Injector Removal and Instaliation

+: Do not disassemble. reguiator

Fuel pressure

From fuel filter

I’Ta fuel tank

Fuel damper

[0]12.7 - 157 N-m

(1.3 - 1.5, kg-m, 9.4 - 11.6 ft-Ib)
SEF113T

E 2.9 - 3.8 N-m

1 {0.30 - 0.39 kg-m,
Insulator \—L_;L.. ! 26.0 - 33.9 in-ib)

' W\Locate plate
Lk on this side.
8 0O-ring H

Fuel tube ' T
assembly 1 :
E/ Insulator
1

SEF2450B8

184

Reiease fuel pressure to zero, refer to previous page.

Remove intake manifold collector. Refer to EM section (“TIM-

ING CHAIN").

Disconnect vacuum hose from pressure regulator.

Disconnect fuel hoses from fuel tube assembly.

Do not disassemble fuel tube assembly.

Disconnect injector harness connectors.

Remove injectors with fuel tube assembly.

& Push injector tai! piece.

e Do not pull on the connector.

7. Push out any malfunctioning injector from fuel tube assembily.

8. Replace or clean injector as necessary.

9. Install injector to fuel tube assembly.

Always replace O-rings and insulators with new ones.

Lubricate O-rings with a smear of engine oil.

10. Install injectors with fuel tube assembly o intake manifold.

Tighten in numerical order shown in the figure.

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

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

11. Install fuel hoses to fuel tube assembly.

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

CAUTION:

After properly connecting fuel hose to injector and fuel tube

assembly, check connection for fuel leakage.

oue A N~
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Fast Idle Cam (FIC) Inspection and Adjustment

1. Remove throttle body from engine.
2. Walit for at least 3 hours.
(This step is necessary to bring the temperature of the thermo-

element to the room temperature @l
MA
=
20 3. Measure thermo-element stroke (L) and rcom temperature.
(0.79 Ei[ﬂj:[ﬁ 4. Check thermo-element stroke (L) as shown in the figure. e
L CAUTION:
- 15.8 (0.622 .
£l (0-622 Do not adjust TAS.
E(0.59) 11.
5 - L: Thermo-etement stroke Judgement
3 < 5(0.535) i - )
£ w0 | A i Within oblique line Thermo-element is normal — Adjust EE
0 I t10.03 {0.3949) FI cam {go to step 5).
(0-39) .03 (0.3516)

Replace thermo-element — Adjust Fl

30 i . .
(-22) @ o o Out of oblique fine cam {go to step 2). AT
Temperature °C (°F) SEFP92T :

5. Measure clearance between stopper and throttle adjusting .
screw (TAS) as shown in the figure. If out of specification, PD
adjust the clearance using adjusting screw.

CAUTION: =R

Do not adjust throttle adjusting screw (TAS). P
Throttle . . . ;
Thermo |_|7) adjusting 6. After adjustment, tighten lock nut of adjusting screw.
element— A screw ; 1.5 - 2.0 N'm (0.15 - 0.2 kg'm, 13.0 - 17.4 in'lb) [F_ESEJ
e Mt 0l (Tas) 7. Reinstall throttle body.
dusing 8. After warming up engine, check that there is a clearance
" Refter / #* Clearance between Fl cam and roller. B
Stopper =R
SEF293T
3.0 | —2.50 (0.0984) Sar
(0.118) 2.65 (0.1043) ©
2.5
—~ (0.098)
£ .0l 1.88 (0.0740) B
E {0.079) &
E 45t 1.57
$ (0.059)  (0.0618) \\\1.00 (0.0394)
& 10 | S
% (0.038)f 0-80 (00315 o cc 0 0ap) B
2 o5 |
@ {0.020} . D35 (0.0138)
73D 0\ 40 Rl
Cad 22 2R P 85,88 @8 1Y
Ambient témperature °C (°F8 SEF2947
= Direct Ignition System — How to Check ldle 5t
* MONITOR 3¢ NO FAL Speed and Ignition Timing
CMPSsRPM (POS)  650rpm IDLE SPEED 03

¢ Method A (Using CONSULT)
Check idle speed in “DATA MONITOR” mode with CONSULT.

RECORD |

SEF848Q

EC-25 185



BASIC SERVICE PROCEDURE

N

Engine front >

3 ‘%
5
xfp

=)

186

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

Method B (Using check connector)

Check the idle speed using check connector as shown in the fig-
ure. (Check connector is located in the harness protector).

IGNITION TIMING
Any of the following two methods may be used.

1.
2.

Method A

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

Method B

Remove intake air duct.
Remove No. 1 ignition coil.

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

Instal! air duct.

Check igniticn timing.

EC-26
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Cut

==r

Pull 4m

Sultable Electrede
high-tension wire

Insulating tape

Approx.
14 (0.55)

Wam

Unit: mm {in)

SEF311QC

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

EC-27
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio
Adjustment

PREPARATION ¢ On air conditioner equipped models, checks

e Make sure that the following parts are in should be carried out while the air condi-
good order. tioner is “OFF".

(1) Battery ¢ When checking idle speed, ignition timing

(2) Ignition system and mixture ratio of A/T models, shift lever to

(3) Engine oil and coolant levels “N”" position.
(4) Fuses e When measuring “CO” percentage, insert
(5) - ECM harness connector : probe more than 40 ¢cm (15.7 in) into tail pipe.
{6) Vacuum hoses e Turn off headlamps, heater blower, rear win-
(7) Air intake system dow defogger.

(Oil filter cap, oil level gauge, etc.) e Keep front wheels pointed straight ahead.
(8) Fuel pressure e Make the check after the cooling fan has
{9) Engine compression _ stopped.

(10) EGR valve operation
{11) Throttle valve

Overall inspection sequence

INSPECTION START

v
erform diagnostic test mode Il (Self-diagnostic results). NG_‘ Repair or replace.

o

OK

v
Check & adjust ignition timing.

OK
NG
r
Check & adjust idie
speed.
OK
r
NG_ Check harnasses of front OKL Check CO%. NG_
| neated oxygen sensors. v "
OK
Check function of front NG
heated oxygen sensors.
¥ 4 Check emission cantrol
P Repair or replace har- parts and repair or
- replace if necessary.
ness(es). & Replace front heated NG P Y
OK OXygen sensors. >
® Check function of front
Y heated oxygen sen-
INSPECTION END P OK SOrs.
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment {(Cont’d)

N

I\ 2 !
120 270 Visually check the folfowing:

® Air cleaner clogging

¢ Hoses and duc!s for leaks

+ EGR valve operation A
® Electrical connectors R
® (Gasket

e Throttle position

SEFP46F ]

y

E Start engine and warm it up until engine ceolant termperature e

1]

indicator points to the middle of gauge and ensure that engine
speed Is below 1,000 rpm.

B] y

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

oy
J .

Perform diagnostic test mode Il {Seli-diagnostic results). &T
OK J, NG
H Ly
Repair or replace componants as necessary. &
\_|/ P ' i
Doss engine run smoothly? [=8,
—HNCHECK ™ OK ¢ NG
-~ ~ « Clean injectors. R

/ ' \ EV

Race engine two or three times under no-load, then run < Bl
engine at idle speed.

x 1000 r/min

SEF247F

SEFOS1P

fa 2

m 2 =]

1. Turn off engine and disconnect
throttle position sensor harness con- N
nector. B

2. Start engine.

E:

Check ignition timing with a timing light.

15°12° BTDC (in “N” position}) Ela
SEF248F OK ¢ NG
Adjust igniticn timing by turning camshaft EL
33 position senscr after loosening securing bolis
> _ J which secures camshaft positicn sensor.
o

Connect throttle position sensor hamess | p.(3)

/9) connector.
? ( LN

~ / (OQ&\_/ h l (0%
LR

Throtile position sensor
harness connectar

W& AN

SEF042T|
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Idle Speed/Ignition Timing/ldle Mixture Ratio

Py
Thrattle position sensor

& A

SEFO43T
#MONITOR #NO FAIL  []
CMPS-RPM [POS}  650rpm
[ RECCRD ]

SEF385N
kS
(o)

SEFQ42T,

narness connector \
idl
up

/( own
==

Adjustment (Cont’d)

®

\

Connect throttfe position sensor harness connector.

Check target idle speed.

OR

Read idle speed in “DATA MONITOR” mode with CONSULT

@ Check idle speed.

650450 rpm (in “N’’ position}

OK

NG

Disconnect throtlle position sensor hamess connector.

A

Adjust base idle speed by turning idle speed adjusting screw.

60025 rpm (in “N"’ position)

A 4

1) Gonnect throttle position sensor hamess connector.
2) Erase diagnostic trouble code, EC-48.

",

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

,

®

SEF247F)
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BASIC SERVICE PROCEDURE

idle Speed/Ignition Timing/ldle Mixture Ratio

EC-31

Adjustment (Cont’d)
&
l |
Set on board diagnostic system of ECM to Diagnostic Test Mode I =
(Frent heated oxygen senser moniter).
AR,
L 4
R Monitor does not fluc- )
SEFS57D Check left bank front heated oxygen sensor signal. tuate. Malfunction B
: ; I I, p does
h and right sides)” in “Data moenitor :
mode. not blink.
% MONITOR W NOFAIL D 2) Maintaining engine at 2,000 rpm under LG
no-load (engine is warmed up
CMPS*RPM (POS)  2000rpm sufficiently.), check that the monitor fluc-
FR 02 MNTR-B1 RICH tuates between “LEAN" and “RICH”
FR 02 MNTR-B2 RICH more than 5 times during 10 seconds.
1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH —
LEAN — RICH € FE
OR
@ Make sure that malfunction indicator lamp
RE RD gees on and off more than 5 times during A
| co ISEFSSSO 10 seconds at 2,000 rpm. Al
OK Less than 5 times
M B
h =
\ l / Replace left bank front heated oxygen sensor. ‘ @
I &
— — “ ®
CHECK v
OK : NG
~ ~ Check left bank front heated oxygen sensor signal. 54,
/ ' \ 1) See "FR 02 SEN MNTR-B1 and B2 -
. {right and left sides)” in “Data monitor”
mode.
2) Maintaining engine at 2,000 rpm under BR
SEFO51P no-lead (engine is warmed up
sufficiently.), check that the monitor flug- ®
tuates between “"LEAN" and “RICH” &7
more than 5 times during 10 seconds, =
1 eycle: RICH — LEAN — RICH
2 cycles: RICH —» LEAN — RICH — _
LEAN — RICH RS
OR
Make sure that malfunction indicator lamp
goes on and off more than 5 times during El
10 seconds at 2,000 rpm, =
A
®©
EJLLQ!
EL
1B
191



BASIC SERVICE PROCEDURE

¥r MONITOR ¥ NOFalL [ ]

2000rpm
RICH
RICH

CMPSsRPM (POS)
FR 02 MNTR-B1
FR 02 MNTR-B2

RECORD

SEF8550

=

SEF051P)

192

ldle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
®

o l

Check right bank front heated oxygen sensor sig-
nal.
1} See “FR 02 SEN MNTR-B1 and -B2
(left and right sides)” in “Data monitor”
maoge.

Maintaining engine at 2,000 rpm under
no-lpad {engine is warmed up
sufficiently.), check that the monitor Huc-
tuates between “LEAN" and “RICH”
more than 5 times during 10 seconds.

1 cycie: RICH — LEAN — RICH

2 cycles: RICH — LEAN — RICH —

Monitor does not fluc-
tuate.

Malfunction indicator
lamp does not blink.

Replace right bank front heated oxygen sensor.

y

Check right bank front heated oxygen sensor sig-
nal.
@ 1) See “FR 02 SEN MNTR-B1 and -B2
{lett and right sides)” in “Data monitor”
mode.
Maintaining engine at 2,000 rpm under
no-load {engine is warmed up
sufficiently.}, check that the monitor fluc-
tuates between “LEAN" and “RICH"
more than 5 times during 10 seconds.
1 ¢ycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH —

LEAN — RICH

OR

2)

LEAN — RICH ®
OR
@ Make sure that maliunction indicator lamp
goes on and off more than 5 times during
10 seconds at 2,000 rpm.
CK
¥ Less than 5 times
END
k4
®

NG

.'“E’. Make sure that malfunction indicator lamp
A goes on and off more than 5 times during
10 seconds at 2,000 rpm.
CK
h A
END

EC-32
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Idle Speed/ignition Timing/idle Mixture Ratio

[P] T4 = Adjustment (Cont’d)
1S. E@ =
Tl Heated oxygen sensor
TS harness connector Check right baqk front hgated cxygen sensor hamess: &
H " oM iSiCONNECTOH” 1) Tgrn off engine and disconnect battery ground cable &)
2) Disconnect ECM harness connector from ECM.

3} Disconnect right bank front heated oxygen sensor harmess con-
nector. 3,
4) Check for continuity between terminal No. 50 of ECM harness

50
Q]
- (Ciﬁ) connector and harness connector for front heated oxygen sensor.

SEF856Q [ElR4

ContinUily BXISTS. ...cocece e rm e e ns s s OK

E DEONELT CONtiNUity dOBS NOT BXISL. .ov.emececeee e s see st ee bt e NG
- o
E HS OK L'@

.l Heated oxygen sensor -
T8. Eé:}] harness connector

I [ Ecm  |o[connecten]| i

Repair or replace ECM harness.

h 4

51
@ } @‘g@ Connect ECM harness connector to ECM.

SEFB57Q

Check left bank front heated oxygen sensor harness:

1) Turn off engine and disconnect battery ground cable

2) Disconnect ECM harness connector from ECM.

3) Disconnect left bank front heated oxygen sensor harness connec-
tor. a

=)
4} Check for continuity between terminal No. 51 of ECM harness i
connectar and harness connector for front heated oxygen sensor,
cllo,
Continuity exists. ... e OK BR
Continuity does not exist..........cccverrnimericsccersimnnisiessvscrrerennn . NG
OK NG By
4
Repair or replace ECM harness.
3y
y
Connect ECM harness connector to ECM,
(&
=i
©
B3
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Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

EF41135

R
MacTiveTesTH L ®
COOLANT TEMP 5°C l
mmzzmz=m=s MONITOR —zzzzzz==: Iﬂ
CMPS=RPM (POS) 1175rpm 1} Select “ENG COOLANT TEMP” in “ACTIVE TEST” mode.
INJ PULSE-B2 2.7msec 2) Set "COOLANT TEMP” to 5°C {41°F} by touching “DWN”
INJ PULSE-BA 2.7msec and “Qd'.
ING TIMING 10BTDC OR
1} Disconnect engine cootant temperature sensor harness
connector.

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

-
[Qu[ up ) DWN IleIS

v

Engine coolant temperature
sensor harness conneclor

Start engine and warm it up until engine coolant temperature indica-
tor points to the middle of gauge.

e

|

Race engine two or three times under no-load, then run engine at
idle speed.

4.4 X resistor SEF85804A

=)

Teve =E

120 270

SEF248F

SEF248F

Check “C0O” %.

Idle CO: 0.4 - 9.4% with engine running smoothly

After checking CO%,
1) Disconnect the resistor from terminals of engine coolant tempera-

ture sensor.
2) Connect engine coolant temperaiure sensor harness connector 1o

engine coolant temperature sensor.

NG
4

OK

Connect front heated oxygen sensor harness connectors to front
healed oxygen sensors.

Check fuel pressure regulator.

Check mass air flow sensor.

Check injector.
Clean or replace if necessary.

h

Check engine coolant temperature sensor.

Y

Chack ECM function* by substituting another known good ECM.

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

Note: 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 diagnhostic system can not

reasonably be expected to dete

194

ct the resulting malfunction.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

ing:

¢ Diagnostic Trouble Code (DTC} e srmeee e e e e Mode 3 of SAE J1979
O Freeze Frame At .o oo ectrr s e e e e n e e e s Mode 2 of SAE J1979
o System Readiness Test (SRT) COUE i s e Mode 1 of SAE J1979
e st Trip Diagnostic Trouble Code (18t THP DTC)..coccciniiviiinniimiinieecesieieee e Mode 7 of SAE J1979
e 1st Trip Freeze Frame data _
e Test values and Test lIMIS ... et e e e Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.

DTC tsttrip DTG | Tree7e Frame | istirip Freeze SRT code Test value

data Frame data

Diagnostic test
mode Il (Self- N
diagnostic o o
results)
CONSULT O ® O 'S ® O
GST O 2 O O O

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

The malfunction indicator lamp (MIL) on the instrument panel lights up when the same malfunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer to EC-76.).

Two Trip Detection Logic

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

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

MiL DTC 1sl trip DTC

ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking Lighting up | lighting up displaying | displaying | dispfaying | displaying

Misfire (Possible three way catalyst
damage)

— DTC: PO300 - PO308 {0701,
0608 - 0601} is being detected

Misfire {Possible three way catalyst
damage)

X
— DTC: P0300 - PO308 (0701, X X
0608 - 0601) has been detected

Closed loop control — DTC: PO130 X X X

(0307}, PO150 {0308)

Fail-safe items (Refer to EC-76.} X X X"

Except above X X X X

*1: Except “ECM”.

@

A

FIA,
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

DTC AND 1ST TRIP DTC

The 1st trip DTC {whose number is the same as the DTC number) is displayed for the latest self-diagnostic
result obtained. If the ECM memory was cleared previously, and the first trip DTC did not reoccur, the first trip -
DTC will not be displayed. If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MIL will not light up (two trip detection logic). If the same maifunction is not detected in the 2nd
trip (meeting the required driving pattern}, the 1st trip DTC is cleared from the ECM memory. If the same mal-
function is detected in the 2nd trip, both the first 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 lighis up when the same
malfunction occurs in two consecutive trips. If a first trip DTC is stored and a non-diagnostic operation is per-
formed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For maifunctions that
blink or tight up the MIL during the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory.
Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION™. Refer to EC-45.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-43. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continuously
are alse displayed on CONSULT.

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

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow” procedure Step I, refer to page EC-71. Then perform “DTC confirmation
procedure” or “Overall function check™ to try to duplicate the prablem. 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. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode il {Self-Diagnos-
tic Results) Examples: 0101, 0201, 1003, 1104, etc.
These DTCs are controlled by NISSAN.
, 2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc.
= These DTCs are prescribed by SAE J2012.
@ (CONSULT also displays the malfunctioning compaonent or system.)
& 1ist trip DTC No. is the same as DTC No.
e Output of a DTC indicates a malfunction. However, Mode |l and GST do not indicate whether the
maltfunction is stiil occurring or has occurred in the past and has returned to normal.
CONSULT can identify malfunction status as shown below. Therefore, using CONSULT (if available)

is recommended.

A sampie of CONSULT dispiay for DTC i1s shown at left. DTC or 1st
trip DTG of a malfunction is displayed in SELF-DIAGNOSTIC
RESULTS mode of CONSULT. Time data indicates how many

W seLro1AG ResuTs B O

FAILURE DETECTED TiME times the vehicle was driven after the last detection of a DTC.
IACV-AAC VALVE 0 If the DTC is being detected currently, the time data will be “0”.
[POS05)]

[ERASE|{ PRINT ||FFdata|

SEF215T
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
W seLF-DiaG resuLrs @ L If a 1st trip DTC is stored in the ECM, the time data will be “[11]".
FAILURE DETECTED TIME
IAGV-AAC VALVE [t
[PO505]

ERASE]| PRINT ||FFdatal]

SEF216T

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA
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 and vehicle speed at the moment a mal-

function 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 are 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-59.

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

lowing priorities to update the data.

Priority ltems
. Freeze frame data Misfire — DTC: PO300 - PO308 {0701, 0608 - 0601)
Fue! Injection System Function — DTC: P0O171 {0115), PO172 (0114)
2 Except the ahove items (Includes A/T related items)
3 1st trip freeze frame data

For exampie, the EGR malfunction (Priority: 2) was detected and the freeze frame data was stored in the 2nd
trip. After that when the misfire (Pricrity: 1) is detecied 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 memaory, 1st trip freeze frame data is no longer stored (because only one freeze frame data
or 1st trip freeze frame data can be stored in the ECM). If freeze frame data is stored in the ECM memory
and freeze frame data with the same priority occurs later, the first (original) freeze frame data remains
unchanged in the ECM memory.

Both 1st irip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in “HOW TO ERASE EMISSION-
RELATED DIAGNOSTIC INFORMATION”. Refer to EC-45.

SYSTEM READINESS TEST (SRT) CODE

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

Inspection/Maintenance (/M) tests of the on board diagnostic (OBD) | system may becoeme the legal require-
ment 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 two or more times. This occurs regardless of
whether the diagnosis is in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips.
The following tabie lists the four SRT iterns (12 test items) for the ECCS used in FY33 models.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic information

(Cont’d)
SRT items Self-diagnostic test items
Catalyst monitorin ¢ Three way catalyst function (feft bank) P0420 (0702}
¥ 9 e Three way catalyst function {right bank) P0430 {0703}

e Front heated exygen sensocr {right bank} P0130 {0303)
Oxygen sensor monitoring # Rear heated oxygen sensor (right banrk) P0O136 (0707)
e Front heated oxygen sensor {left bank) PO15C (0503)
* Rear heated oxygen sensor {lefl bank) P0156 (0708)
e Front heated oxygen sensor healer {right bank) P013% (0901)
Oxygen sensor heater monitoring e Rear heated oxygen sensaor heater {right bank) PO141 (0902)
¢ Front healed oxygen sensor heater (left bank) PO155 (1001}
e Rear heated oxygen sensor heater {left bank) PC161 {1002)
EGR system monitoring & EGR function P0400 (0302)
e EGRC-BPT valve function P0402 (0306}

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-49). In addition, if the ECCS components/system are repaired or if the battery terminals remain
disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.

How to display SRT code

( 1. Selecting “SRT” in “SRT-OBT TEST VALUE” mode with GONSULT
x) For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen; for items whose

SRT codes are not set, “INCMP” is displayed.

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

A sample of CONSULT display for SRT code is shown at left.
| SRT | | ] “INCMP” means the self-diagnosis is incomplete and SRT is not
set. “"CMPLT” means the self-diagnosis is complete and SRT is set.

CATALYST INCMP
EVAP SYSTEM INCMP
Q2 SENSOR INCMP

02 SEN HEATER  CMPLT
EGR SYSTEM INCMP

| PRINT

SEF214T

How to set SRT code

Jo set all SRT codes, self-diagnosis for the items indicated above must be performed twe 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 con the next page. The driving pattern should be
performed two times or more to set all SRT codes. Self-diagnoses of “EVAP PURGE FLOW/MON" and “EVAP

{SMALL LEAK)” are not provided for FY33 models. Use driving patterns 1 through 3 for these items.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

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

: Normai conditions refer to the following:

Sea level

Flat road

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

Diagnosis is performed as quickly as pessible under normal

conditions.

Under different conditions [For example: ambient tempera-

ture is other than 20 - 30°C (68 - 86°F)], diagnosis may

also be performed.

Pattern 1: @ The engine is started at the engine coolant tem-
perature of —10 to 35°C (14 to 95°F) (where the
voltage between the ECM terminals & and @& is
3.0-43V)

® The engine must be cperated at idle speed until
the engine coolant temperature is greater than
70°C {(158°F} (where the voltage between the
ECM terminals G and @& is lower than 1.4 V.}

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

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

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

Pattern 4; e Tests are performed after the engine has been
operated for at least 12 minutes.

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

e |f the accelerator pedal is moved, the test must
be conducted all over again.

& The driving pattern must be started from pattern 1 and per-
formed in the numerical order of the pattern.

e Any driving condition without stopping engine is permitted
between the patterns, for example, between the pattern 1
and pattern 2.

*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 secands. Depress the
accelerator pedal until vehicle speed is 90 km/h (56 MPH)
again.

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

*

50 « 55 KM/R-coeoormmmrememeoees .
(30 - 35 MPH) '
0 kmih -

(0 MPH) 405 108 208

SEF4148

*3: The driving pattern may be omitted when EVAP {(SMALL
LEAK) checks are performed using the FUNCTION TEST
mode of CONSULT.

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

Suggested transmission gear position for
A/T models.

Set the selector lever in the “)” position with the
overdrive on-off switch turned on.

Suggested upshift speeds for M/T models

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

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

ACCEL CRUISE
Gear change  shift point shift point
km/h (MPH)  km/h (MPH)
1st to 2nd 24 (15) 24 {15)
2nd to 3rd 40 (25) 29 (18)
3rd to 4th 58 (36) 48 (30)
4th to 5th 84 (40) 63 (39)

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

Gear change km/h (MPH)
1st to 2nd 24 (15)
2nd to 3rd 40 (25)
3rd to 4th 64 (40)
4th to 5th 2 (45}

Suggested maximum speed in each gear

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

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

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

2nd 95 (60)

3rd 145 (90)
4th —

bth —
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
{Cont’d)

TEST VALUE AND TEST LIMIT

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

ltems for which these data (test value and test limit) are displayed are the same as SRT code items {11 diag-
noses). ‘
These data (test value and test limit) are specified by Test 1D (TID) and Component ID (CID). These data can
be displayed on the CONSULT screen or GST.

A

I
SRT ftem Self-diagnostic
(CONSULT .g TID*1 CID*1 Test value Test limit Display =
. test item 7
display)
Three way cata-
lyst function 01H C1H Parameter 1 Max, O
(Left bank)
CATALYST
Three way cata- =
lyst function 03H 02H Parameter 1 Max. O -
(Right bank)
EVAP control AT
systemn 05H 03H Parameter 1 Max. —
(Small leak) .
EVAP SYSTEM =)
EVAP control '
system purge 06H 83H Parameter 2 Min. —_
flow monitoring EA,
OgH 04H Parameter 1 Max. 'S
Front heated 0AH B4H Parameter 2 Min. O B4
OXy(gen sensor 0BH 04H Parameter 3 Max. ®
(Left bank) OCH 04H Parameter 4 Max. O -
ODH 04H Parameler 5 Max. O o
1H 05H Parameter 1 Max. @)
Front heated 12H 85H Parameter 2 Min. O
oxygen sensor 13H O5H Parameter 3 Max. O
{Rignt bank) 14H 05H Parameter 4 Max. O RS
02 SENSOR
15H 05H Parameter 5 Max, @)
18H 86H Parameter 6 Min. '®) BT
Rear heated oxy- 1AH 86H Parameter 7 Min. o
gen senscr
(Left bank) 1BH 06H Parameter 8 Max. @ [
1CH 06H Parameter 9 Max. O
21H 87H Parameter 6 Min. O EL
=]
Rear heated oxy- 22H 87H Parameter 7 Min. O
gen sensor
(nght bank) 23H 07H Parameter 8 Max. ) J[?\ug()
24H O7H Parameter 9 Max. O :
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
SAT item Self-diagnostic
(CONSULT 9 TID" CID™ Test value Test limit Display
. test item
display}

Front heated 29H 08H Parameter 1 Max. O

oxygen sensor

heater )

(Left bank) 2AH BBH Parameter 1 Min. O
Front heated 2BH 08H Parameter 1 Max. @)

oxygen sensor
heater . .
02 SENSOR (Right bank) 2CH 89H Parameter 1 Min. @

HEATER .
Rear heated oxy 2DH 0AH Parameter | Max. O
gen sensor
heater 5 . .
(Left bank) EH 8AH Parameter 1 Min. .
Rear heated oxy- 2FH 0BH Parameter 1 Max. O
gen sensor
heater 30H 8BH P 1 Mi

(Right bank) arameter in. O
31H 8CH Parameter 1 Min. O
32H 8CH Parameter 2 Min. O
EGR function 33H 8CH Parameter 3 Min. O
EGR SYSTEM 34H 8CH Parameter 4 Min. @]
35H OCH Parameter 5 Max. @]
EGRC-BPT valve 36H O0CH Parameter 6 Max. O
function 37H 8CH Parameter 7 Min. O

*1: TID and CiD are hexadecimals and are shown only on GST.

202
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS

X: Applicable
—: Not applicable
. DTG4 &l
(CONSULTzrssaen ferms) CONSULT ECMH1 SRT code Test value 1st trip DTG Reference page
GST*2 o
=
ﬁgEsEh; g::ggosnc FAIL P00 0505 _ - _ _
MASS AIR FLOW SEN P0O100 0102 — — X EC-99 ER
INT AIR TEMP SEN PO110 0401 - - X EC-105
COOLANT TEMP SEN PO15 0103 — — X EC-110 N
THROTTLE POSI SEN - PO12G 0403 — — X EC-115 LG
*COOLANT TEMP SEN PG125 0908 —_ _ X EC-121
CLOSED LOOP-B1 P0130 0307 — — X EC-131
FRONT 02 SENSOR-B1 PO130 0303 X X X3 EC-126
FR O2 SEN HTR-B1 PO135 0901 X X X3 EC-132 S
REAR 02 SENSOR-B1 PO136 0707 X X X3 EC-136
RR 02 SEN HTR-B1 PO141 0902 X X X3 EC-140 AT
CLOSED LOOP-B2 PC150 0308 — — X EC-131
FRONT 02 SENSCR-B2 PO150 0503 X X X3 EG-145 BN
FR 02 SEN HTR-B2 PO155 1001 X X X3 EC-150
REAR (02 SENSOR-B2 PO156 0708 X X X*3 EC-154
RR 02 SEN HTR-B2 PO161 1002 X X X3 EC-158 4
FUEL 5YS LEAN/BK1 PO171 0115 — — X FC-163
FUEL SYS RICH/BK1 PO172 o114 — — X EC-189 [,
FUEL SYS LEAN/BKZ PO174 0210 - — X EC-174
FUEL SYS RICH/BK2 P0O175 0209 — —_ X EC-180 Bl
MULTI CYL MISFIRE FO300 0701 — - X EC-185
CYL 1 MISFIRE PC301 0608 — — X EC-185 &7
CYL 2 MISFIRE P0O302 0607 — — X EC-185 e
CYL 3 MISFIRE PO303 0606 — —_ X EC-185
CYL 4 MISFIRE PO304 0605 — - X EC-185 e
CYL 5 MISFIRE FO305 0604 — — X EC-185
CYL 6 MISFIRE PC306 0603 — — X EC-185 i
CYL 7 MISFIRE PO307 0802 — — X EC-185
CYL 8 MISFIRE P0308 0501 — — X EC-185 1A,
KNOCK SENSOR-B1 PO325 0304 — — X EC-189
KNOCK SENSOR-B2 P0330 0212 — — X EC-189 AL
CRANK POS SEN (OBD) P0335 0802 — — X EC-192 =
CAMSHAFT POSI SEN PO34C 0101 — — X EC-197
EGR SYSTEM P0400 0302 X X X3 EC-203 N2
EGRC-BPT valve P0402 0306 X X X EC-213
TW CATALYST SYS-B1 P0420 0702 X X X3 EC-215
TW CATALYST SYS-B2 P0430 0703 X X X3 EC-215

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

*3: These are not displayed with GST.

*4: 1st trip DTC No. is the same as DTC No.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicable
DTC*3
(CONSUL#?ErZen terms) CONSULT - SRT cade Test value 1st trip DTG Reference page
GST-2
VEHICLE SPEED SEN POS00 0104 -_— — X EC-218
IACV-AAC VALVE FO505 0205 — — X EC-222
A/T COMM LINE PoB00 0504 — — X EC-228
ECM P0O605 0301 — — X EC-231
PARK/NEUT POSI SW PO705 1003 — — X EC-233
INHIBITOR SWITCH P0O705 1101 — _ X AT-57
FLUID TEMP SENSOR PO710 1208 — — X AT-63
VHCL SPEED SEN A/T PO720 1102 — - X AT-66
ENGINE SPEED SIG PO725 1207 — — X AT-68
AT 15T SIGNAL PO731 1103 — — X AT-70
AT 2ND SIGNAL PO732 1104 — —_ X AT-73
AT 3RD SIGNAL PO733 1105 — — X AT-75
A/T 4TH 8IG OR TCC P0734 1108 — — X AT-77
TOR CONY CLUTCH SV P0740 1204 — — X AT-82
LINE PRESSURE SV PO745 1205 — — X AT-90
SHIFT SOLENQID/A A PO750 1108 - — — X AT-93
SHIFT SOLENOID/V B PO755 1201 — — X AT-96
INT/V TIM CONT-B1 P1110 0805 — —- X EC-238
TANDEM T/P SEN P1125 1502 -— —_ X EC-244
INT/YV TIM CONT-B2 P1135 1301 — — X EC-245
INT/V TIM PS-B1 P1140 1303 - — X EC-251
INT/V TV PS-B2 P1145 1304 — — X EC-256
FPCM P1220 1305 — — X EC-264
IGN SIGNAL-PRIMARY P1320 0201 — — X EC-270
CRANK P/S (OBD) COG P1336 0905 — — X EC-278
EGRC SOLENOID/V P1400 1005 — -— X EC-283
EGR TEMP SENSOR P1401 0305 — — X EC-288
A/T DIAG COMM LINE P1605 0804 — — X EC-228
THRTL POSI SEN AT P1705 1206 — — X AT-95
OVERRUMN CLUTCH S/V P1760 1203 — — X AT-101
COOLING FAN P1900 1308 —_ — X EC-203

*1: In Diagnostic Test Mode !l (Seli-diagnostic results). These numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: 1st trip DTC No. is the same as DTC No.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic information
(Cont’d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

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

g@ Selecting Mode 4 with GST (Generic Scan Tool)

(y Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode | by turning the mode selector &
*~" on the ECM (Refer to EC-48.)
e If the battery terminal is disconnected, the emission-related diagnostic information will be lost M

within 24 hours.
¢ Erasing the emission-related diagnostic information, using CONSULT or GST is easier and quicker

than switching the mode selector on the ECM. 16
The following data are cleared when the ECM memory is erased. i
. Diagnostic trouble codes
. 1st trip diagnostic trouble codes
. Freeze frame data
. 1st trip freeze frame data
. System readiness test (SRT) codes =
. Test values '

. Others
Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTG, but 77

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

R : i
'\E/J How to erase DTC (With CONSULT) 20

Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip steps 2 through 4.
1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at feast
5 seconds and then turn it "ON” (engine stopped) again.

=~ SN -

2. Turn CONSULT "ON” and touch “A/T”. N
3. Touch “SELF-DIAG RESULTS". a4
4. Touch “ERASE”. (The DTC in the A/T control unit will be erased.} And touch “BACK” twice.
5. Touch “ENGINE”. -
6. Touch "SELF-DIAG RESULTS”. 3R
7. Touch “ERASE”. (The DTC in the ECM will be erased.)
e i DTCs are displayed for both ECM and A/T control unit, they need to be erased individually for both ECM
and A/T control unit. Sl
B
[l
EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d) :

How to erase DTC (With CONSULT)
1. I the ignition swilch slays "ON” afler repalr work, be sure to turn ignition switch "OFF” once. Wait at least 5 seconds

and then turn it “ON" (engine stopped) again.
|l setECTsYSTEM | [l secectowamobe [ W sELF-DIAG RESULTS B[]
[___ENGINE ] [secomeresuas | ALURE DETEGTED
| AT ) | [ DA MONITOR | SHIFT SOLENOID/Y A
| u | 1:> [ Ecu PART NUMBER | |:>
| | 1 :
l | l I [TERASE ][  PRINT |
2. Turn CONSULT “ON’, and touch 3. Touch “SELF-DIAG AESULTS". 4. Touch "ERASE’. (The DTC in the

“AST", AT control unit will be erased.)

Touch ' Touch < r‘
;-——J “BACK’, “BACK”.
[l sEecTsysTEM | |l seectomemone [ W sELF-DiAG REsULTS B[]
| ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME
‘ AT e ] | SELF-DIAG RESULTS 1 SHIFTSOLENGIDV A 0
-
[ ] |:> | DATA MONITOR = | |::> (PO750]
| ] | AcTive TEST |
[ [ | SHT- OBD TEST VALUE | m
| | [ FUNCTION TEST | | Erase || PRINT |[ FFdata
5. Touch “ENGINE". 6. Touch “SELF-DIAG RESULTS'. 7. Touch “ERASE". (The DTC in the
ECM will be erased.)
SEFA728

& How to erase DTC (With GST)
Note: If the diagnostic trouble code is not for A/T related items (see page EC-2), skip step 2.
1. lf the ignition switch stays “ON” after repair wark, be sure to turn ignition switch “OFF” ance. 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

DIAGNQOSIS", “Self-diagnosis”. (The engine warm-up step can be skipped when performing the diagno-
sis only to erase the DTC.)
3. Select Mode 4 with GST (Generic Scan Tool).

49y How to erase DTC (No Tools)
Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip step 2.
t. If the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF” once. Wait at least

5 seconds and then turn it “ON" again.
2. Perform "SELF-DIAGNQOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE

DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when perferming the diagno-

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

EC-48.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL)

7 . . ,
The malfunction indicator lamp is located on the instrument panel.
1. The malfunction indicator lamp will light up when the igniticn
8 switch is turned ON without the engine running. This is for

4”1]“
e -

checking the blown lamp. @l
~ / e |f the malfunction indicator lamp does not light up, see the
e WARNING LAMPS AND CHIME (BUZZER) in the EL section.
/ (Or see EC-335.) A
Malfunction indicator 2. When the engine is started, the malfunction indicator lamp
lamp (MIL) should go off.
SEF044T, If the lamp remains on, the on board diagnostic system has [E}

detected an engine system malfunction.

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

Diagnostic Test Mode |
1. BULB CHECK : This function checks the bulb for damage (blown, open circuit, etc.) of

the malfunction indicator lamp. FE
if the MIL does not come on, check MIL circuit and ECM test mode.
(See next page.) )
2. MALFUNCTION . This is a usual driving condition. When a malfunction is detected twice ~ AT
WARNING in two consecutive driving cycles (2 trip detection logic), the MIL will
light up to inform the driver that a malfuncticn has been detected. _
The following malfunctions will light up or blink the MIL in the 1st trip. PD
e “Misfire (possible three way catalyst damage)”
¢ “Closed loop control” i
¢ Fail-safe mode F&
Diagnostic Test Mode Il
1. SELF-DIAGNOSTIC : This function allows 1st trip DTCs to be read. A
RESULTS
2. FRONT HEATED OXY- : This function allows the fuel mixture condition (lean or rich), monitored
GEN SENSOR MONI- by front heated oxygen sensor, to be read. E [
TOR

MIL Flashing without DTC

If the ECM is in Diagnostic Test Mode [l, the MIL may flash when the engine is running. In this case, check
ECM test mode selector following “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page. B
How to swilch the diagnostic test (function) modes and details of the above functions are described later. (See

page EC-48.)

— — )
N Diagnostic Diagnostic B
Gondition Test Mode | Test Mode I}
Engine iy
stopped SELF-DIAGNOSTIC |
N _ BULB CHECK RESULTS
Ignition switch “"ﬁ E
in “ON” posi- A .
tion Engine
> . FRONT HEATED
running 7
@) MAvbf\lé[:ﬁ\T éON OXYGEN SEnsoR DR
@ i MONITOR
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Malfunction Indicator Lamp (MIL) (Cont’'d)

HOW TO SWITCH DIAGNOSTIC TEST MODES

NG NG
L 4 »| Check MIL circuit. »| Repair harmess or connectors.
(See EC-335.)
—» Diagnostic Test Mode | — BULB
CHECK. Refer to previdus page. iOK
MiL should come on. Yas No
» Check whether ECM test —»| Repair or replace ECM test mode
mode selector can be selector.
OK tumed counterclockwise.
C’E o Diagnostic Test Mode |
_— M — MALFUNCTION WARNING.
Start engine. Refer to previous page.
F
NG o NG .
»| Check MIL circuit. »| Repair harness or connectors.
(See EC-335)
OK
OK
It h 4
(Turn diagnostic test mode selector on Check ECM fail-safe.
ECM fully clockwise) (See EC-76.)
MIL should go off.
# oK
Wait at least 2 seconds. >
*1: If the selector is turned fully clockwise at this time, the diagnostic
trouble code will be erased from the backup memory in the ECM.
{Turn diagnostic test mode selecto
fully counterclockwise.)
DIAGNOSTIC TEST MODE Il > (‘.‘% »! Diagnostic Test Mode Il
— SELF-DIAGNQSTIC RESULTS v — FRONT HEATED OXYGEN SEN-
Starl engine. SOR MONITOR
4 ! The following emission-related diagnostic infermation is cleared
from the ECM memory in the mode obtained.
1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes
3. Freeze frame data
4. st trip freeze frame data
5. System readiness test (SRT) codes
6. Test values
7. Others
¢ Switching the modes is not possible when the engine is
T running.
o  When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds.
The diagnosis will automatically return to Diagnostic Test
Mode L
¢ Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use,
208 EC-48

Turn ignition switch “ON™.
(Do not start engine.)

&

k




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION:
Malfunction Indicator Lamp {MIL) (Cont’d)

DIAGNOSTIC TEST MODE I—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. [f it remains
OFF, check the bulb. (See the WARNING LAMPS AND CHIME in the EL secticn. Or see EC-335.)

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION Condition
INDICATOR LAMP
ON When the malfunction is detected or the ECM’s CPU is malfunctioning.
OFF Neo malfuncticn

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

DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

In this mode, a diagnostic trouble code is indicated by the number of blinks of the MALFUNCTION INDICA-
TOR LAMP as shown below.

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

Example: Diagnostic treuble code No. 0102 and No. 0403

c.3

ON = — F—l
OFF

! 21

06 03 08

ke
e~

T
09 03 2.1 06 09
—_—— Unit: second
Diagnostic trouble code No. 0102 Diagnostic trouble code No. 0403 SEF2980)

Example: Diagnostic trouble code No. 1003
0.6 03
e

a miiy

f t
0.6 09 03

Unit: second
SEF152PA

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indicates the
two RH digits of number. For example, the malfunction indicator lamp blinks 10 times for 6 seconds (0.6 sec

Diagnostic trouble code Mo. 1003

x 10 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates the DTC “1003”

and refers to the malfunction of the park/neutral position switch.
In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE INDEX, refer to page EGC-2.)

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

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic test mode

is changed from Diagnostic Test Mode Il to Diagnostic Test Mode 1. (Refer to “HOW TO SWITCH DIAGNGCS-

TIC TEST MODES”.)

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

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

EC-49 209



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

B seLF-DiAG REsuLTs I [

FAILURE DETECTED TIME
NATS MALFUNCTION 0

[ ERASE |[ PRINT

SEF288Q)

Malfunction Indicator Lamp (MIL) (Cont’d)

If the security indicator lights up with the ignition switch
in the “ON” position or “NATS MALFUNCTION” is dis-
played on “SELF-DIAG RESULTS” screen, perform self-
diagnostic results mode with CONSULT using NATS pro-
gram card (NATS-ES60U). Refer to EL section.

Confirm no sel-diagnostic results of NATS is displayed
before touching “ERASE™ in “SELF-DIAG RESULTS”
mode with CONSULT.

When replacing ECM, initialization of NATS system and
registration of all NATS ignition key IDs must be carried
out with CONSULT using NATS program card (NATS-
E960U).

Therefore, be sure to receive all keys from vehicle owner.
Regarding the procedures of NATS initialization and NATS
ignition key ID registration, refer to CONSULT operation
manual, NATS.

Note:
NATS: IPPS (Infiniti Personal Protection System)

DIAGNOSTIC TEST MODE II—FRONT HEATED OXYGEN SENSOR MONITOR

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

Fuel mixture condition in the exhaust gas

Air fuel ratio feedback controi

MALFUNCTION INDICATOR LAMP .
condition
ON Lean
Ciosed loop control
OFF Rich

*Remains ON or OFF

Any condition Open loop control

*: Maintains conditions just before switching to open loop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode Il and warm it up

until engine coolant temperature indicator points to the middle of the gauge.
Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Then make sure that the

MALFUNCTION INDICATOR LAMP comes ON maore than 5 times every 10 seccnds when measured at 2,000

rpm under no-load.

210
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’'d)

How to switch monitored sensor from left bank to right bank or vice versa

1.
2.
3.

The following procedure should be performed while the engine is running.

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

ON

ore I = )

"] fi (

[Left side — Right side]
02 02

v g 0.6 3o = v
Left side ———— Right side
monitor Indication monitor
of change
[Right side — L eft side]
¢ 0.2

_—=

L - .
v 0.2 2.6 7
Right side Indication Left side
maonitor of change monitor Unit: sscond

SEF134M

OBD System Operation Chart

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

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

When the same malfunction is detecled 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-35.

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.

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 G) without the same malfunction recurring. The “TIME” IN “SELF-DIAGNOSTIC RESULTS”
mode of CONSULT will count the number of times the vehicle is driven.

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

SUMMARY CHART

Items Fuel Injection System Misfire Except the lefts
MIL. {goes off} 3 (pattern B} 3 (pattern B) 3 (pattern B)
DTC, Freeze Frame Data {no
dispiay) 80 (pattern C) 80 (pattern C) 40 (pattern A)
1st Trip DTC (clear) ) 1 {pattern C}), "1 1 (pattern C), *1 1 {pattern B)
1st Trip Freeze Frame Data 1,2 ", 2 1 (pattern B)

(clear)

Details about patterns “A", “B”, and “C" are on EC-53.
*1; Clear timing is at the moment OK is detacted.
*2: Clear timing is when the same malfunction is detected in the 2nd trip.

EC-51 211
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OBD System Operation Chart (Cont’d)

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

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

This driving pattern satisfies with B and C patterns.
NG

lights up.

<uisied Bumugs <®1Bq sWely szeauy (du) ist) § D10 (duy isi)>

SEF3925

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

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

(pattern C) without the same malfunction after DTC is

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

*8: 1st trip DTC will be cleared when vehicle is driven a time

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

*5. When a malfunction is detected for the first tims, the 1st

EC-52

When the same malfunction is detected in two consecutive

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

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

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

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

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

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

*:
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS 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. &
e The B counter will reset when the malfunction is detected once regardless of the driving pattern. o
e The B counter will count up times driving pattern B is satisfied without the malfunction.
e The MIL will go off when the B counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART”) 2,
(Driving pattern C)
Driving pattern C means the vehicle operation as follows: ‘
{1) The following conditicns should be satisfied at the same time: ik
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:
e When the freeze frame data shows lower than 70°C {158°F), “T” should be lower than 70°C (158°F).
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C (158°F).
Example:
If the stored ireeze frame data is as foliows: s
Engine speed: 850 rpm, Calculated load vaiue: 30%, Engine coolant temperature: 80°C (176°F) =
To be satisfied with driving pattern G, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Caiculated load value: 27 - 33%, Engine coolant lemperature: more
than =70°C (158°F) _
The C counter will be cleared when the malfunction is detected regardless of (1).

AR
Sl

L ]

e The C counter will be counted up when (1) is satisfied without the same malfunction. o)
e The DTC will not be displayed after C counter reaches 80. T

e The 1st trip DTC will be cleared when C counter is counted a time without the same malfunction after DTC
is stored in ECM. ES
J24
s
S
E
Bl
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OBD System Operation Chart (Cont’d)

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

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

This driving pattern
satisfies with B but not A.

This driving pattern
satisfies with A but not B.

NG
Detection

This driving pattern satisfies with A and B patterns.

Detection

lights up.
goas off.

ViGN
A MIL

< Ulened fumig

=
=
\'

<BlEQ 2wel4 azealq (011 1st) % D1 (du} 15L)>

SEF3838

e is driven a time

{pattern A) without the same malfunction,
*7: When the same maifunction is detected in the 2nd trip, the

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

in ECM.
*G: 1st trip DTC will be clearaed after vehic!

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

EC-54

When the same maliunction is detected in two consecutive

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

any longer after vehicle is driven 40 times {patiern A) with-

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

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

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

without any malfunctions,
*3: When the same maifunction is detected in two consecutive

*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>"", “FUEL INJECTION SYSTEM”

(Driving pattern A)

@l
Engine
coolant °C {°F) [‘\C;[llgﬁ
temperature
{1) Engine coolant temperature should go over 70°C (158°F},
70 (158) Sl
40 (104)
20 (68) 1@
[2} Engine coolant temperature should change more than 20°C LG
¥ H - {68°F) after starting engine.
i | time —e-
IGN ON IGN OFF
Engine ! i
speed |r :/—(31 Ignition switch should be changed from “ON" to “QFF".
! J (4) Engine speed should go over 400 rpm
' |
00—\ e e — g ———— - AT
0 f Y
i
AEC574
& The A counter will be cleared when the malfunction is detected regardless of (1) - (4}. . =

e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.

e The DTC will not be displayed after the A counter reaches 40.

(Driving pattern B) R
Driving pattern B means the vehicle operation as follows:

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

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

e The B counter will be counted up when driving pattern B is salisfied without any malfunctions.
e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART").
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT
) / CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “CONSULT"” to data link connector for GONSULT.
(Data link connector for CONSULT is located beside the hood
lock release handie.)

Data link connecior
for CONSULT
]

I'n

k —. Brake pedal—
‘h\\ SEF045T)

3. Turn on ignition switch.
4. Touch “START”.

NISSAN
CONSULT
o
START

| SUB MODE

SBR455D)

5. Touch “ENGINE".

I [ SELECTLSYSTEM
ENGINE

|
|
|
|
|
|
Sll:F

895K

6. Perform each diagnostic test mode according o each service
[ln  sececTonamoe (¥l procedure.
rWOHK SUPPORT | For further information, see the CONSULT Operation Manual.

This sample shows the display when using the UE951 pro-
| SELF-DIAG RESULTS | gram card. Screen differs according to the program card used.
| pATA MONITOR |
| AcTIVE TEST |
| SRT. OBD TEST VALUE |
| FUNCTION TEST |

SEF374S

[W seecT oiagmope &)

|ECM PART NUMBER

5

J
|
|
i
|
|

SEF3740Q

216 EC-56
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Contd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION
DIAGNOSTIC TEST MODE

SELF-DIAGNOSTIC

RESULTS*1 FUNC- | SRT-OBD | -
Item 0
WORK —— DATA ACTIVE TION TEST sl

SUPPORT FRAME MONITOR TEST TEST VALUE

DATA*2

Camshaft position sensor X X

x
>

Mass air flow sensor

Engine coolant temperature sen-
sor

>
>~
=
>

Front heated oxygen senscr

Rear heated oxygen sensor

Vehicle speed sensor

Throttle position sensor X

EGR temperature sensor

RIX|X]|X| x| x
>
RKEX | XEx| x| x

Intake air temperature sensor

INPUT

Crankshaft position senscr X AT
(OBD) -

Knock sensor X
e

Ignition switch (start signal}

Closed throttie position switch

Air conditioner switch

K= | =

Park/Neutral position switch X

Power steering oil pressure
. X X
switch

Air conditioner pressure switch X =
=]

ECCS COMPONENT PARTS

Battery voltage

Injectors

X (ignition X % X

Power transistor (Ignition timing) signal)

IACV-AAC valve X X

Air conditioner relay

Fuel pump relay X

| x| x| x
>
)

Cooling fan X

OUTPUT
>
pod

=

Front heated oxygen sensor X
heater

Rear h n
ear heated oxygen sensor X X ¥ =
heater ==

EGR valve & EVAP canister X X % 5
purge contrel solenoid valve 4

Calculated load value X X

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

maode only if a 1st trip DTG or DTC is detected. For details, refer to EC-37.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Contd)

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

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

Data monitor

Input/Qutput data in the ECM can be read.

Active test

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

SRT-CBD test value

The status of system monitoring tests and the
test values/iest limits can be read.

Function test

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

ECM part numbers

ECM part numbers can be read.

*1: The following emission-related diagnostic information is cleared from the ECM memory in the mode obtained.

. Diagnostic trouble codes

. 1st trip diagnostic trouble code

. Freeze frame data

. System readiness test (SRT) codes

. Test values

1
2
3
4. 1st trip freeze frame data
5
6
7. Others

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

* [GN SW “ON”

e ENG NOT RUNNING

& ACC PEDAL NOT PRESSED

When adjusting throttle positien

sensor initial

position

IACV-AAC VALVE ADJ

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

When adjusting idle speed

CRANK A FEW TIMES AFTER ENGINE STALLS.

s NO-LOAD
FUEL PRESSURE RELEASE ¢ FUEL PUMP WILL STOP BY TOUCHING “START” When releasing fuel pressure
DURING IDLING. from fuel line

218
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

SELF-DIAGNOSTIC MODE

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

EC-2.).

Freeze frame data and 1st trip freeze frame data =
Freeze frame data - 7
. Description Lirs
item™1
gg\SETROUBLE e ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha- B
[PXXXX] betical & P No. Index for DTC (EC-2).]
e “Fuel infection system status” at the moment a malfunction is detected is displayed. e
LG

FUEL 8¥S-B1*2

FUEL SY3-B22

¢ One mode in the following is displayed.
“MODE 2" Open loop due to detected system malfunction
“MODE 3": Qpen loop due to driving conditions (power enrichment, deceleration enrichment)
“MODE 4": Closed loop - using heated oxygen sensor(s) as feedback for fuel control
“MODE 5™ OQOpen loap - has not yet satisfied condition to go to closed loop

CAL/LD VALUE [%] ® The calculated lcad value at the moment a malfunction is detected is displayed. FE
LANT TEMP
gg]oor °F] TE ¢ The engine coolant temperature at the moment a malfunction is detected is displayed.
e
Al
S-FUEL TRIM-B1 [%] | ® “Short-term fuel trim” at the moment a malfunction is detected is displayed.
® The short-term fuel trim indicates dynamic or instantanecus feedback compensation to the base fuel
S-FUEL TRIM-B2 [CVO] schedule. '::ﬂ :\
L-FUEL TRIM-B1 [%] |*® “Long-term fuel trim" at the moment a malfunction is detectec is displayed.
e The long-term fuel trim indicates much more gradual feedback compensation io the base fuel schedule .
L-FUEL TRIM-B2 [%] than short-term fuel trim. =
ENGINE SPEED . N -
o] ® The engine speed at the moment a malfunction is detected is displayed. "
(i
VHCL SPEED
or [(;D;P ED [km/h] & The vehicle speed at the moment a malfunction is detected is displayed.
BB
*1: The items are the same as those of 1st trip freeze frame data. =
*2: Regarding FY33 model, “B1” indicates feft bank and “B2” indicates right bank.
|2
2T
Fl&
EL
IEX
219
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE

DATA MONITOR MODE

CONSULT (Contd)

Monitored item ECM Main

[Unit] input sianals Description Remarks
signais g

CMPS-RPM Indicates the engine speed computed

(POS) [rpmy

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

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S
[°C] or [°F]

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

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

FR O2 SEN-B1 [V]

FR 02 SEN-B2 [V]

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

RR O2 SEN-B1 [V]

RR 02 SEN-B2 {V]

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

FR O2 MNTR-B1
[RICH/LEAN]

FR 02 MNTR-B2
[RICH/LEAN]

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

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

LEAN ... means the mixture became
“iean”, and control is being affected
toward a rich mixture.

e After turning ON the ignition switch,
“RICH" is displayed unti air-fuel mixture
ratio feedback contral begins.

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

RR 02 MNTR-B1
[RICH/LEAN]

RR 02 MNTR-B2
[RICH/LEAN]

Display of rear heated oxygen sensor
signal during air-fuel ratio feedback con-
trol:

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

LEAN ... means the amount of oxygen
after three way catalyst is refatively
small.

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

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

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

BATTERY VOLT [V]

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

OPIOIOC 1O O 1O OOl O] O PO

The throttie position sensor signal volt-
age is displayed.

THRTL/P SENZ2 [V]

Secondary throttle position sensor signal
voitage is displayed.

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]
or [°F]

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

START SIGNAL
[ON/OFF]

OO 0OOPOIO OO 10 OLOO| O IO

O

Indicates [ON/OFF] condition from the
slarter signai.

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

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display aulomatically.
Regarding FY33 model, “B1" indicates If_afi bank and “B2” indicates right bank.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item ECM Main
[Unit] input sianals Description Remarks
signals Y
CLSD THL/P SW e |ndicaies [ON/OFF] conditicn from the
[ON/OFF] O O throttle position sensor signal. &l
LY
AlR COND 38IG Indicates [ON/QOFF] condition of the air
[ON/OFF] O O conditioner switch as determined by the
air conditioner signal. [,
P/N POS| SwW Indicates [ON/QFF] condition from the
[ON/QFF] O Q park/neutral pesition switch signal.
PW/ST SIGNAL [ON/OFF] condition of the power steering E]
[ON/OFF] oil pressure switch determined by the
O O power steering oil pressure signal is indi-
cated. L5
LOAD SIGNAL Indicate [ON/OFF] condition from the
[ON/OFF) electrical load signal and/or fighting
O O switch.
ON ... rear defogger is operating.
OFF ... rear defogger is not operating.
AMB TEMP SW Indicate [ON/OFF] condition from the =
[ON/OFF} ambient temperature signal. e
ON ... When the ambient temperature is
lower than specified value.
OFF ... When the ambient temperature is AT
higher than specified value. o
IGNITION SwW Indicates [ON/OFF] condition from igni-
[ON/OFF] Q tion switch. S
Ik
A/C PRESS s5W Indicate [ON/OFF] conditien of air condi-
[ON/OFF] tioner pressure switch signal.
ON ... A/C pressure is higher than speci- 123
fied value. T
OFF ... A/C pressure is lower than speci-
fied value. .
INJ PULSE-B1 [msec) Indicates the actual fuel injection pulse When the engine is stopped, a certain RA
O width compensated by ECM according to computed value is indicated.
the input signals.
INJ PULSE-B2 [msec] [BE
B/FUEL SCHDL "Base fuel schedule” indicates the fuel
[msec] injection pulse width programmed into
ECM, prior to any learned on board cor- &7
rection. i
IGN TIMING [BTDC) Indicates the ignition timing computed by When the engine is stopped, a certain
O ECM according to the input signals. value is indicated. 98
gild
IACVY-AAC/HV [step] Indicates the idle air contral valve (AAG
O valve) control value computed by ECM
according to the input signals. EY

A/F ALPHA-B1 [%]

A/F ALPHA-BZ [%]

The mean value of the air-fuel ratio feed-
back correction factor per cycle is indi-
cated.

When the engine is stepped, a certain

value is indicated.

This data also includes the data for the S
air-fuel ratio learning control. Ll

AIR COND RLY The air conditioner relay contral condition
[ON/CFF] O {determined by ECM according to the =
input signal) is indicated. EN
FUEL PUMP RLY Indicates the fuel pump relay control
[ON/OFF] O condition determined by ECM according _
1o the input signals. lEsg
INT/VY SOL-B1 The control condition of the intake valve
INT/V SOL-B2 timing control solenoid valve is indicated.
[ON/OFF] ON ... Intake valve timing control is oper-
ating.
OFF ... Intake valve timing control is not
operating.
INT/V SOL-B1 Indicate [deg] of intake camshait
INT/A SOL-B2 advanced angle.
[deg]
221
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitored item ECM Main
[Unit] input . Description Remarks
signals signals :
COOLING FAN The control condition of the cooling fan
{HIYOFF] (determined by ECM according to the
O input signal) is indicated.
HI ... High speed operation
OFF ... Stop
EGRC SOL/V The control condition of the EGR valve &
[ON/CFF] EVAP canister purge control solenoid
valve {determined by ECM according to
the input signal) is indicated.
ON ... EGR and EVAP canister puige
operation is cut-off
OFF ... EGR and EVAP canister purge is
operational
FR O2 HTR-B1 Indicates [ON/CFF] cendition of front
[ON/OFF] heated oxygen sensor's heater detar-
FR O2 HTR-B2 g?mn?a?sby ECM according to the input
[ON/OFF] gnais.
RR 02 HTR-B1 Indicates [ON/OFF] condition of rear
[ON/OFF] heated oxygen sensar's heater deter-
RE 02 HTR-B2 grlnnea(ilsby EGM according to the input
[ON/OFF] gnas.

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 veltage of
the throttle position sensor.

MASS AIRFLOW
fgrm/s}

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

FPCM [LOW/HI]

The control conditicn of the fuel pump
control module {(FPCM) (determined by
ECM according to the input signal) is
indicated.

LOW ... Low amount of fuel flow

Ht ... High amount of fuel flow

FPCM F/P VOLT [V]

The voliage between fuel pump and
FPCM is dispiayed.

VOLTAGE Voltage measured by the voltage probe.
V]
PULSE Pulse width, frequency or duty cycle & Only “#" is displayed if item is unable to

[msec] ar [Hz] or [%4]

measured by the pulse probe.

be measured.

& Figures with “#"s are temporary ones.
They are the sams figures as an actual
piece of data which was just previously
measured.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

ACTIVE TEST MODE

TEST ITEM

CONMDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original trouble
condition

Change the amount of fuel injection
using CONSULT.

It trouble symptom disappears, see
CHECK ITEM.

Harness and connector
» Fuel injectors
« Front heated oxygen sensor

)
il

IACV-AACHY
OPENING

Engine: After warming up, idle the
engine.

Change the IACV-AAC valve opening
step using CONSULT.

Engine speed changes according tc the
opening percent.

& Harness and connector
s |IACV-AAC valve

Al
[

ENG COOLANT
TEMP

Engine: Return to the original trouble
condition

Change the engine coolant
temperature using CONSULT,

If trouble symptom diéappears, see
CHEGK ITEM.

# Harness and connecior
& Engine coolant temperature sensor
¢ Fuel injectors

=%
=k

[GNITION TIMING

Engine: Return to the original trouble
condition

Timing fight: Set

Retard the ignitien timing using
CONSULT.

If froubie symplom disappears, see
CHECK ITEM.

» Adjust ignition timing (by moving
camshafl position sensor)

POWER BALANCE

Engine: After warming up, idle the
engine.

A/C switch "OFF»

Shift lever “N”

Cut off each injector signal one al a
time using CONSULT.

Engine runs rough or dies.

Harness and connectar
Compression

Injectors

Igniticn coil with power transistor
Spark plugs

COOLING FAN

Ignition switch: ON
Turn the cooling fan “ON" and “OFF"
using CONSULT.

Cooling fan moves and stops.

® Harness and connector
¢ Cocling fan moter

FUEL PUMP RELAY

Ignition switch: ON (Engine stopped)
Turn the fuel pump relay “ON" and
“OFF" using CONSULT and listen to
operating sound.

Fuel pump relay makes the operating
sound.

# Harness and connector
* Fuel pump relay

EGRC SOLENOID
VALVE

fgnition switch: ON

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

Solenoid valve makes an operating
sound.

® Hamnmess and connector
s EGR valve & EVAP canister purge
control selenoid valve

VALVE TIMING SOL

Ignition switch: ON

Turn salenoid valve “ON" and “QFF"
with CONSULT and listen 10 operating
sound.

Soienoid valve makes an operating
sound.

& Harness and connector
» |ntake valve timing control sclencid
valve

SELF-LEARNING
CONT

In this test, the coeflicient of seli-tearning control mixture ratio returns tc the origin

screen.

al coefficient by touching “CLEAR™ on the

FPCM

Ignition switch: ON

Select "LOW™ and “HI" with
CONSULT and check that “FPCM F/P
VOLT” of CONSULT changes,

“FPCM F/P VOLT” of CONSULT
changes as follows;

LOW ... Approx. 4.7 V

Hi ... Approx. 0.4 vV

& Harness and connector
& FPCM

EC-63
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
& Ignition switch: ON
SELF-DIAG (Engine stopped} -
" — Object 1
RESULTS ® Displays the resuits of on- board Jective system
diagnostic system.
& |gnition switch; ON
(Engine stopped) ® Harness and connector
g PP ~ | Throttle valve: OFF ® Thrattle position sensor (Closed
¢ Throttle position sensor circuitis | ppened throttle position)
CLOSED THROTTLE ;‘?‘S;ejo‘:gg”n}ﬂ'O?ETD'E'E“"&”” e Throttle pasition sensor (Closed
POSI NSO o ‘t’he et o e throttie position) adjustment
for the vehicles in which idle is | Throttle valve: ¢ Throttle linkage
selected by throttie position closed ON * Verily operation in DATA
consor) Y p MONITOR mode.
& Harness and connector
¢ |gnitien switch: ON Range (Throttle # Threttle position sensor
) " .
THROTTLE POSI (Engine stopped) o valve fully opened | More than L Th.ro tle position sensor
& Throttle position sensor circuit is adjustment
SEN CKT . — Throtlle valve | 3.0V .
tested when throttle is opened fully closed) e Throtlle linkage
and closed fully. y ® Verify operation in DATA
MONITOR mode.
e Ignition switch: ON Out of N/P oFF : :?]fl Eiif :W”scﬁo"”ecmr
PARK/NEUT POSI {Engine stopped) positions : N
o o . * Park/Neutral position relay
SW CKT e |nhibitor circuit is tested when shift . L .
lever is manipulated In NP " ON ® Linkage or Inhibitor switch
Y . n positions adjustment

Igniticn switch: ON
(Engine stopped)

¢ Harness and cennector
e Fuel pump

FUEL PUMP ® Fuel pump circuit is tested by There is pressure pulsation on
. . ® [Fuel pump relay
CIRCUIT checking the pulsation in fuet the fuel feed hose. - .
. e Fuel filter clogging
pressure when fuel tube is
. e Fuel level
pinched.
e Ignition switch: ON
(Engine stopped) .
The solenoid valve makes an | @ Harness and conn
EGRC soLv ¢ EGR valve & EVAP canister purge 0 :ratine sound every 3 o EGR valve & EO\?AgCéZ;ister urge
CIRCUIT control solencid valve circuit is P ¢ y . purg
control solenoid valve

tested by checking solencid valve
operaling noise.

seconds.

VALVE TIMING S/
CIRCUIT

Ignition switch: ON

(Engine stopped}

Intake valve timing control
solenoid circuit is tested by
checking solenoid valve operating
noise.

The sofenoid valve makes an

operating sound every 3
seconds.

& Harnass and connector
® |ntake valve timing control
solenoid.

Ignition switch: ON

o Harness and connectcr

CQOOLING FAN {Engine stopped) The cocling fan rotates and )
. R ® Cooling fan motor
CIRCUIT e Cooling fan circuit is tested when | stops every 3 seconds. )
. . * Cooling fan rslay
cooling fan is rotated.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECKITEM (REMEDY)

START SIGNAL
CIRCUIT

& Ignition switch: ON — START

® Start signal circuit is tested when
engine is started by operating the
starter. Battery voliage and water
temperature before cranking, and
average bhattery voltage, mass air
flow sensor cutput voltage and
cranking speed during cranking
are displayed.

Start signal: OFF — ON

e Harness and connector
& |gnition switch

PW/ST SIGNAL
CIRCUIT

& [gnition switch: ON
(Engine running)

® Power steering circuit is tested
when steering wheel is rotated
fully and then set tc a straight line
running positicn.

Locked position ON

Neutral position OFF

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

VEHICLE SPEED
SEN CKT

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

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

& Harness and connector
e Vehicle speed sensor
® Electric speedometer

IGN TIMING ADJ

& After warming up, idle the engine.
# Ignition timing is checked by read-
ing ignition timing with a timing
light and checking whether it

agrees with specifications.

The timing light indicates the
same value on the screen.

e Adjust ignition timing (by moving
camshaft position sensor}

& Camshaft position sensor drive
mechanism

MIXTURE RATIO
TEST

¢ Air-fuel ratio feedback circuit
{injection system, ignition system,
vacuum system, etc.} is tested by
examining the front heated oxy-
gen sensor cutput at 2,000 rpm
under non-loaded state.

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

® INJECTION SYS (Injecter, fuel
pressure regulatar, harness or
connector)

o IGNITION SYS (Spark plug, igni-
tion coil with power transistor har-
ness or connector)

e VACUUM SYS (Intake air leaks})

e Front heated oxygen sensor cir-
cuit

e Front heated oxygen sensor
operation

e Fuel pressure high or low

* Mass air flow sensor

POWER BALANCE

After warming up, idle the engine.
Injector operation of each cylinder
is stopped one after another, and
resultant change in engine rota-
tion is examined tc evaluate com-
bustion 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.

e Injector circuit {Injector, harness or
connector)

* Ignition circuit {Spark plug, ignition
¢oil with power transistor harness
or connector)

* Compression

& Valve timing

IACV-AAC/HY
SYSTEM

After warming up, idle the engins.
IACV-AAC valve system is tested
by detecting change in engine
speed when IACV-AAC valve
opening is changed to 1 step, 25
steps and 102 steps.

Difference in engine speed is
greater than 150 rpm between
when valve opening is at 102
steps and at 25 steps.

e Harness and conneclor

e |ACV-AAC valve

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

® [AS (ldle adjusting screw) adjust-
ment

EC-65
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont’d)

REAL TIME DIAGNOSIS IN DATA MONITOR MODE
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 malfunc-
tion is detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA MONI-
TOR cannot continue any longer after the malfunction detection.
2. “MANU TRIG” (Manual trigger): _
e DTC/1st trip DTC and malfunction item will not be displayed automatically on CONSULT screen even
though a malfunction is detected by ECM.
DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:

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

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

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

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

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

[l secect montor mem | |1 ser recompmnecono | | [y seT Recoromna conp |

ECM INPUT SIGNALS auto TR | NTREEI BN IEGCRGE| manu TRiG

|

SELECTION FROM MENU | | ]
| !
| !
| |

|
| | |
l | |
| I |
I I ]

T |

SETTING || START

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

SEF522Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample Generic Scan Tool (GST)

DESCRIPTION
Generic Scan Tool (OBDII scan tool} complying with SAE J1978

has 7 different functions explained on the next page. @l
ISO9141 is used as the protocol. 4
The name “GST” or “Generic Scan Tool” is used in this service
manual. [ 2,
SEF139P Eli

GST INSPECTION PROCEDURE
/ (@, / \ 1. Turn off ignition switch. LG
— Data link 2. Connect “GST” to data link connector for GST. (Data link con-
connector for GST nector for GST is located under LH dash panel near the hood

lock release handle.)

\

/
~

i

P FE
/r Brake f_:\ct:lj
/ N X .
N SEFO48T
3. Turn ON ignition switch. -
4. Enter the program according to instructicn on the screen or in P
VIX GENERIC OBD Il the operation manual.
*, H . . .
PROGRAM CARD (*: Regarding GST screens in this section, sample screens are i
. shown.) g
A
Press [ENTEF] _
Bl
Sample screen” SEF3985
5. Perform each diagnostic mede according to each service pro- &y
OBD Il FUNCTIONS cedure.
E?? EQTEF*E ;EEATA For further information, see the GST Operation Manual of the
: DI
Fo. DTCS tool maker. RS
F3: SNAPSHOT
F4: CLEAR DIAG INFO ]
F5: 02 TEST RESULTS By
F6: READINESS TESTS
F7: ON BOARD TESTS
F8: EXPAND DIAG PROT ”
F9: UNIT CONVERSION ml
Sample screan” SEF4165
EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool {(GST) (Cont’d)

Diagnostic test mode

Function

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

MODE 1 READINESS TESTS inputs and oulputs, digital inputs and outputs, and system status information.
This mode gains access to emission-related data value which were stored by ECM
MODE 2 FREEZE DATA . .
(FRE TA) during the freeze frame. [For detalils, refer 1o “Freeze Frame Data” (EC-59).]
MODE 3 DTCs This mode gains access to emission-related power frain trouble codes which were
stered by ECM.
This mode can clear all emission-related diagnostic information. This includes:
& Clear number of diagnostic trouble codes (MODE 1)
e Clear diagnostic trouble codes (MODE 3)
@ Clear trouble code for freeze frame data (MODE 1}
MODE LEAR DIAG INF
ODE 4 CLEAR DIAG INFO e Clear freeze frame data (MODE 2}
e Clear healed oxygen sensor test data (MODE 5)
® HReset status of system monitoring test (MODE 1)
® Clear on board monitoring test results (MODE 8 and 7)
. . " toring 1
MODE 5 (O2 TEST RESULTS) This mode gains access 1o the on board heated oxygen sensor menitoring test
results.
i t i 1 itoring t ifi
MODE 6 (ON BOARD TESTS) This mode accesses the results of on poard dlagno§ ic monitoring tests of specific
components/systams that are not continuously monitored.
This mede enables the off board test drive {o obtain tesl results Tor emission-related
MODE 7 (CN BOARD TESTS) powertrain components/systems that are continuously monitored during normal driv-
ing conditions.
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TROUBLE DIAGNOSIS — Introduction

Actuators

»

ECM

MEF(036GD

SEF233G

SEF234G

WHAT .
WHEN .
WHERE.
HOW

..... Operating conditions,

KEY POINTS

Vehicle & engine model
Date, Frequencies
Road conditions

Weather conditions,
Symptoms

SEFa07L

Introduction

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

It is much more difficult to diagnose a problfem 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-71.

Before undertaking actual checks, take just a few minutes to talk |§

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

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

Diagnostic Worksheet

There are many operating conditions that lead to the malfunctions

of engine components. A good knowledge of such conditions can

make troubleshooting faster and more accurate.

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

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

for a customer complaint.

Utikize a diagnostic worksheet like the one shown below in order to

organize all the information for troubleshooting.

Some conditions may cause the malfunction indicator lamp to

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

& Vehicle ran out of fuel, which caused engine misfire.

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

EC-69
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TROUBLE DIAGNOSIS — Introduction
Diagnostic Worksheet (Cont’d)

WORKSHEET SAMPLE

Customer name MR/MS ~ Model & Year VIN
Engine # Trans. iMileage
Incident Date Manuf. Date In Service Date
Fuel and fuel filler cap [ Vehlc'..e ran out of fuel causm.g misfire.
O Fuel filler cap was left off or incorrectly screwed on.
] Impossible to start C No combustion [ Partial combustion
i 1 Partial combustion affected by throttle position
0 Startability O Partial combustion NOT affected by throttle position
O Possible but hard to start O Qthers [ ]
O idlin 0 No fast idie 0 Unstable 7 High idle O Low idle
9 {1 Others [ ]
Symptoms
0 Stumbte O Surge T Knock O Lack of power
] Driveability O Intake backfire 17 Exhaust backfire
O Others | ]
] At the time of stant 0 While idling
1 Engine stail O While accelerating [ While decelerating
[ Just after stopping O While loading
. £l Just after delivery L7 Recently
Incident
! oceurrence 7 In the morning 3 At night 1 In the daytime
Frequency C All the time O Under certain conditions 0 Sometimes
Weather conditions [ Not affected
Weather ) Fine O Raining O Snowing O Others { ]
Temperature (] Hot 0O Warm C Coaol 1 Cold O Humid °F
o Cold Ll Buring warm-up LJ After warm-up
Engine conditions Engine speed ! \ | ; | ! | L !
0 2,000 4,000 6,000 8,000 rpm
Road conditions 1 In town 1 In suburbs 1 Highway 0 Off read {up/down)

{1 Nol affected
C1 At starting O While idling [1 At racing

1 While accelerating (1 While cruising
Driving conditions {1 While decelerating O While turning (RH/LH)
Vehicle speed [T AU N TN SUNS SN DR N R |
0 10 20 30 40 50 60 MPH

Malfunction indicator lamp O Turned on L1 Not turned on
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TROUBLE DIAGNOSIS — Work Flow

Work Flow
HECK IN
.
I
CHECK INCIDENT GONDITIONS. oo seeeeeeeeissseenees STEP | i

Listen to customer complaints, (Get symptems.)

v A

CHECK DTC and FREEZE FRAME DATA.

Check and print cut {write down), (1st trip) Diagnostic Trouble Code {DTC) and
Freeze Frame Data (Pre-check). Then clear. E
If DTC is not available even if MIL lights up, check ECM fail-safe. (Refer tc EC-76.} :
Also check related service bulletins for infarmation.

Symptoms collected No symptoms, except MIL L
lights up, or (1st trip) =
Jr DTG exists at STEP il
Verify the symptom by driving in the ¢ondition the cus-
tomer desoribed. e
Normal Code Malunction Code o
{at STEP 1) (at STEP 11} [Fi
F ¥ N
’NCIDENT INFORMATIO N ........................................... STEP [V
Verify the {1st trip) DTC by performing the “DTC CONFIRMATION PROCEDURE".
Choose the appropriate action. 2 """""""""""""""""""" STEP V ED)
Malfunction Code (at STEP 1l or 1V #Normal Code (at both STEP N and IV}
BASIC INSPECTION P
iSYMPTOM BASIS (at STEP 1 or Il)
_ [Fis
Perform inspections accord-
ing to Symptom Matrix
Char. ER
Y ;
TROUBLE DIAGNOS!S FOR DTG PXXXX. STEPVE s
REPAIR/REPLACE .
* iy
NG/ FINAL CHECK -
Confirm that the incident is completely fixed by performing BASIC INSPECTION and | @ i, STEP VI Sl
DTC CONFIRMATION PROCEDURE {or OVERALL FUNCTION CHECK]).
Then, erase the unnecessary (already fixed) DTCs in ECM and A/T contro} unit.
¢ oK P
CHECK QUT
If completion of SRT is needed, drive the vehicle EL
under the specific pattern. Refer to EC-38. -

*1: If the incident cannot be duplicated, see “Incident Simulation Tests” of “"HOW TO PERFCRM EFFICIENT DIAGNQ- |3

SIS FOR AN ELECTRICAL INCIDENT” in Gl section,
*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit (See TROUBLE

DIAGNOSIS FOR POWER SUPPLY, EC-94).
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP

DESCRIPTION

STEF |

Gel detailed information about the conditions and the environment when the incident/sympiom occurred using the
“DIAGNOSTIC WORK SHEET", EC-69.

STEP Il

Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Too!} the Diag-
nostic Trouble Code (DTG} and the (1st trip) freeze frame data, then erase the code and the data. (Relfer to
EC-45.) The (1st trip) DTC and the {1st trip) freeze frame data can be used when duplicating the incident at STEP
& Iv.

Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the customer.
{The "Symptom Matrix Chart” will be useful. See page EC-77.)

Also check related service bulletins for information.

STEP Il

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

The "DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CONSULT
to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis resulls.

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

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

STEP IV

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

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

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

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

native.
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 resulls of STEP | through V.
If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX.
if the normal code is indicated, proceed to the BASIC INSPECTION on next page. Then perform inspections

according to the Symptom Matrix Chant. (Refer to EC-77.)

STEP Vi

Identify where to begin diagnosis based on the relationship study between symptom and pessible causes. Inspect
the system for mechanical binding, lcose connectors or wiring damage using (tracing) “Hamess Layouts”.
Gently shake the related connectors, components or wiring hamess with CONSULT set in “DATA MONITOR

(AUTO TRIG)” mode.
Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-

SULT. Refer to EC-80.

The “DIAGNQSTIC PROCEDURE" in EC section contains a description based on open circuil inspection. A short
cireuit inspection is also required far the circuit check in the DIAGNQOSTIC PROCEDURE. For details, refer to Gl

section (“HOW TO PERFORM EFFICIENT DIAGNQSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspaction™).

Repair or replace the malfunction parts.

STEP VI

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 (Diagnostic trouble code No.
POOCO or 0505) is detected. If the incident is still detected in the final check, perform STEP VI by using a different
method frem the previous one.

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

ECM and A/T control unit. (Refer to EC-45.}
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical
loads applied;

Headlamp switch is OFF, @l
e Aijr conditioner switch is OFF,

¢ Rear window defogger switch is OFF, .
e Steering wheel is in the straight-ahead position, etc. N1

-

SEF142I | BEFORE STARTING
1. Check service records for recent

repairs of related problems, or the cur-
rent need for scheduled maintenance. L
/ 2. Open engine hood and check the fol- i
/ lowing: _

Data l|nk conneclor e Harness connectors for improper con-

for CONSULT nections ‘ )
! & Vacuum hoses for splits, kinks, or

improper connections
Brake pedal/
W r , AT
A
seroasT| | CONNECT CONSULT TO THE VEHICLE 1)

]

e Wiring for improper connections,
pinches, or cuts FE
Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” from the menu. {Refer to page ER
EC-56.) =
: - [

Warm up engine sufficiently.

v " (B
PSR Disconnect throttle position sensor har- ° »| If engine speed does not
hrome posilion sensor ness connector. - drop, check the following.
harnes t When disconnecting the throttle position 1. Check closed throttle ER
s sonngs Or sensor harness connector, does the position idle position, =i
\\ % \ SEFD42T| | engine speed drop? refer to next page.
2. Chack throttle opener
— Yes operaticn as follows: &T

3 When the enging is run-
h ning at idle speed, make
& e sure that there is a clear-
P _(\\/ ance between throttle drum RIS

and the rod of throttle
opener due io intake

vacuum.
\ \/ \ If NG, check vacuum hose. BF
{ VAN . ( D X NG
Throltle position sensor CHECK IGNITION TIMING. »| Adjust ignition timing by 4,
harness connector Check ignition timing at idle using timing turning camshaft position L
_\ \\{ % N \ light. (Refer to EC-25.) SEnsor.
SEF042T| | 1gnition timing:
15°+2° BTDC =
OK
[= y N
B TN
CHECK IDLE ADJ. SCREW INITIAL SET |~ ,| Adjust engine speed by D)
RPM. turning idle adjusting
When disconnecting throttle position sen- SCrew.
sor hamess connecter, does engine speed
fall to the following speed?
(Refer to EC-25.}
600150 rpm (in “N” position)

¥ Yes
{Go to @ on next page.)
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TROUBLE DIAGNOSIS — Basic Inspection

¢ NOFAIL D

1.2v
250rpm
ON

vz MONITOR

THRTL POS SEN
ENGINE SPEED
CLOSED THL/SW

RECORD

SEF427T

Thrattle positicn
switch connector

6
8

SEF300T)

234

Basic Inspection (Cont’d)
®

CHECK TARGET IDLE SPEED

Read the engine idle speed in

“DATA MONITOR” mode with

CONSULT.

650+50 rpm (in “N” position)
OR

y

Check idle speed.

650£50 rpm (in “N” position)

B
¥ OK

Alfter this inspection, unhecessary diag-

nostic troubls code No. might be dis-

played.

e Erase the stored memery in ECM and
A/T control unit.
Refer to “ON BOARD DIAGNOSTIC
SYSTEM DESCRIPTION" {EC-45) and
“HOW TO ERASE DTC™ in AT section.

e Erase the store memory in ABS/TCS
control unit, Refer to “TROUBLE DIAG-
NOSIS FOR ABS/TCS C/U SIGNAL”,
EC-306 or refer to (" TROUBLE
DIAGNOSIS”, HOW TO ERASE SELF-
DIAGNOSTIC RESULTS”) in BR sec-
tion,

¥ OK

INSPECTION END

EC-74

CHECK CLOSED THROTTLE POSITION | NG | Adiust continuity signal by
SWITCH IDLE POSITION. "| rotating throttte position
1. Select “A/T”, then "DATA sensor bady
MONITOR” mode with CON-
SULT. v
2. Select “ENGINE SPEED” and
i " RESET IDLE POSITION
' . 1. W i ffi-
3. Read “CLOSED THL/SW” sig- clontly and stop.
nal under the following condi- Select “CLSD
tion: . *\E/' THL/P SW” in
¢ Increase engine speed to “DATA MONITOR®
2,00C rpm . mode {manual trig-
& Gradually reduce engine ger) with CONSULT
speed. i t .
“GLOSED THL/SW” signal gﬁg?;:s opping
should turn “ON" at 8254150 2. Reconnect throttie posi-
rpm with transmission in N tion sensor harness
position. connector and closed
. OR . throtile position switch
@ 1. Disconnsct closed throttle posi- harnass connector,
tion switch harness connector. 3. Turn ignition switch
2. Check engine speed with circuit “ON®
tester probing closed throttle 4. Turn }.gnition switch
position switch while gradually “OFF” and wait at least
releasing accelerator pedal from 5 seconds.
2,000 rpm. . 5. Repeat steps 3.
Engine speed at the point @ and 4. until
throttle position switch OFF (No —"  «CLSD THL/P
continuity} — ON {Continuity SW" in “DATA
exists.): MONITOR®
825+150 rpm (“N" position) T O o,
OK SULT changes
to “ON”.
Repeat steps 3.
and 4. 20 times.
¥
Reconnect throtlle positicn sensor har-
ness connector and throttle position switch
harness connector.
v
NG

Adjust idle speed. (See
page EC-28.}




TROUBLE DIAGNOSIS — General Description

ity chart.

Diagnostic Trouble Code (DTC) Inspection
Priority Chart

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

Priority

Dstected items (DTC)

1

e ECM (P0O605, 0301)

® Mass air flow sensor circuit
{PC100, 0102)

® Throttle position sensor circuit
(PO120, 0403}

e EGR vaive & EVAP canister con-
trof solenoid valve circuit (P1400,
1005}

e A/T communication line (PO60Q,
0504)

e Vehicle speed sensor circuit
(PO500, 0104)

@ |ntake air temperature sensor cir-
cuit (FO110, 0401)

o Knock sensor circuit (P0325,
0304)

¢ Crankshalft position senscr (OBD)
cireult (PO335, 0802} (P1336,
0905}

e Engine coolant temperature sensor
circuit (P0115, 0103) {P0125,
0908)

& [gnition signal circuit (F1320,
0201)

e Park/Neutral positicn switch circuit
{P0O705, 1003)

# Camshaft position sensor circuit
{P0340, 0101)

FE

® EGR temperature sensor circuit
(P1401, 0305)

® A/T reiated sensors, solenoid
valves and switches (PO705-
PO710, 1101-1208)

# Tandem throttle position sensor
(P1125, 0110}

e Rear heated oxygen sensor heater
circuit {P0141,0802) (PO161, 1002)

e Front heated oxygen sensor's
heater circuit (P0135, 0901%)
(PO155, 1001)

e Cooling fan circuit (P1900, 1308)

¢ |ntake valve timing contro} position
sensor circuit (P1140, 1303),
(P1145, 1304)

® Front heated oxygen sensor circuit
(PO130, 0303) (PO150, 0503)

® Rear heated oxygen sensors cir-
cuit (P0136, 0707), (PO156, 0708}

¢ EGR function {P0400, 0302)

e EGRC-BPT valve function
{PD402, 0306)

e |ACV-AAC valve circuit
(PO505, 0205)

e TCS signal circuit (P1210, 0106)

e Misfire (P0300 - PO308, 0701 -
0601)

@ Closed loop cantrol
(P0O130, 0307) (PO150, 0308)

® Jmproper shifting (P0731 - PO734,
1103 - 1108)

e Fuel pump control module (FRCM)
circuit (P1220, 1305}

& Fuel injection system function
{PO172, 0114), (PO171, 0115),
(PO175, 0209), (PO174, 0210}

e Three way catalyst function
(P0420, 0702) {P0430, 0703)

* Intake valve timing controf function
(P1110, 0805), (P1135, 1301)

EC-75
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

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

DTC No.

CONSULT
GST

ECM"

Detected items

Engine cperating condition in fail-safe mode

PO100

0102

Mass air flow sensor cir-
cuit

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

PO115

0103

Engine coolant tempera-
fure sensor circuit

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

Engine coolant tempearature decided

Condition (CONSULT display)

Just as ignition switch is turmed ON or

Start 20°C (68°F)

80“C {1/6°F)

20 - 80°C (68 - 178°F)
{Depends on the time)

More than 4 minutes after ignition Start

Except as shown ahove

PO120

0403

Throttle position sensor
circuit

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

Driving condition

When engine is idling Normal

When accelerating FPoor acceleration

Secondary throttle posi-
tion sensor circuit

TCS does not operate.
For details, refer to BR section ("TROUBLE DIAGNQOSIS FOR TCS").

Unable to
access
ECCS

Unable to
access Diag-
nostic Test
Mode I

ECM

ECM fail-safe activating condition

The computing function of the ECM was judged to be maifunctioning.
When the fail-cale system activates, i.e. if the ECM detects a malfunction
condition in the CPU of ECM, the MALFUNCTION INDICATOR LAMP on
the instrument pane! lights to wam the driver.

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

When the fail-safe system is cperating, fuel injection, ignition timing, fuel
pump operation, |[ACV-AAC valve operation and cooling fan operation are
centrolled under certain limitations.

ECM fail-safe operation

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

Fuel injection Simultaneous multiport fuel injection system

tgnition timing Igniticn timing is fixed at the preset value.

Fuel pump relay is “ON" when engine is running

Fuel pump and "OFF” when engine stails.

Cooling fan relay “ON” (High speed condition} when

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

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

1 In Diggnostic Test Mode It {Self-diagnostic results}
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T
% Q
= T
< = =
T i u Gl
: = o i i
5 C i 218 = 5]
w N =z E [< B <L
= E o4 Yl g o 5
SYSTEM Py il I S Z2ial3 x
— Basic engine control system (_El_j LZ'J CZ> 8 w % E E % %—‘ % Reference page
W = =
o clw{sialE|z2|181918 3 =]
= Eloj& | 2|58 | 5|k | SN I =l
c|laiZ|z|¥2|T|E|R S| = = | o
<|dle |52 8|55 L|2|v|0|n!l5]|E
glZzlo|9i2 bl | b a
clElElzE|e i Gia|d El% 8%
o2 Eiglc | A2 |F|Q |22 T i
Z  W|lx|«|O|O]| Zlz|lo | nlelol|k =2
S1Z21F 0| @ L
) = = o N T = ; o L L o r
cl2izlg|2|a|a|5|S|Y|e|c|yly]E
Tl@|T|s AT |c|le|n|lO|B0 | l|d|D|o
MNew CT/CS AA|AB[AC|AD | AE | AF |AG [AH | AJ JAK AL |AM| 1P ] 1X | HA
Fuel Fuel pump circuit L AR BN BFGRN ORES e EC-323
Fuel pressure regulator system e I OIO|O[olOo]l®|OIO 0 EC-23 o
Injector circuit e o |00 0|0 e @ EC-310 FIE
Evaporative emission system Olo|lololololclolo @] EC-2C
Air Positive crankcase ventilation system OloiTololOlolCtol O IORE®] EC-22
Incorrect idie speed adjustment OO L BRSO EORE, ®. EC-28
IACV-AAC valve circuit L BN N NN NN N NN NN ® EC-202
IACV-FICD sclenoid circuit O e O e EC-327
Ignition incorrect ignition timing adjustment O|lO|e|® | e LI L EC-28 i
ignition circuit LN NN ENSRN L NG [ ] EC-270
EGR EGR & EVAP canister purge control sole- . .
® _
noid valve circuit O[oG|O|O O O EC-283 2
EGR system e || |(OjOlO]|*|C| O O EC-203
Main power supply and ground circuit ® S OIOO o & O10O 3 | EC-94
Cooling Cooling fan circuit OIOTOICIOlIOIT0olIo|O|e !l L] (3| EC-293
Air conditioner circuit OREORES RO N EO RO RS EOR Y] )] () | HA secticn

® ; High Possibility ltem
(; Low Possibility ltem
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
T
% o
= T
z <
T 5 B
: = o 1y
& O w 15| = o)
> a o =L =16 o
w, D15 TCln |= <
= E 0|9 wid| |zl k &
SYSTEM Z gl - I EE =
— ECCS system 5 g5 8 ul8 OI=|3 D B | Reference page
s ZlElg|a(E il RS ! g
1 Slwizlalz(z|gIE|I|a =]
= T|o E 5|8 | 0]
ol R =T I zlz|E |22 |22 2|2
L |(3JD|D = O glgeib|[s5lIx o | @ <L
B iZ2|ol2lalY|ls || luiw! 318 Y
Hlolz|T(Tm|a|8igl=x]=zj=2]lC|«
g Ei¥lelg|zl(®|¥ly|a|la|O|z &
sl il s|E(Z|alna|O|0|5
2|1Glg|2|5(3|2|2]5|8|8(8|0]E]|E
i eln | > (=15
TGl |S|S|Tic|e|a|B|E|E|B|8]&
New CT/CS AA | AB|AC [AD | AE |AF [AG[AH| AJ JAK AL |[AM | 1P [ 1X | HA )
ECCS Camshaft position sensor circuit (o @8 o O OO EC-197
Mass air flow sensor circuit L EN BN NEGNE NN N NN B ] EC-09
Front healed oxygen sensor circuit e|e /e | ® LEBE®] ® EC-145, 126
Engine cooiant temperature sensorcircuit | @ | ® | O [ O (OO | ®* | OO * [0 EC-110, 121
Throttle position sensor circuit @ LENORER O L ] EC-115
Incorrect throttle position sensor adjust- - - -
et P : e 0| lo|le|o|o|e O EC73
intake valve timing controf system Ol O O O EC-238, 245
Vehicle speed sensor circuit Olo @) O EC-218
Knock sensor circuit LA BN NN BEGYR J ) EC-189
ECM ololololololocyola|lolo EC-231, 76
Start signa! circuit @) EC-321
Park/MNeutral position switch circuit O O SO ®) EC-233
FPCM o | @ @ [ ] [ ] EC-264
Power steering oil pressure switch circuit @ Q1O EC-327

® ; High Possibility item
; Low Possibility tem
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
T
_ 5 £
B2 & o _
& 5 i 25| = 3 Gl
x & i 2IF |8 =
U clz|e wld| 2|2 T
Eio[3]2]% = IEE 5
SYSTEM < 5|z 812133 x L
— Engine mechanical & other s g 5 8 w g b lc_c 5 2 B | Reference page A
£ |G|L|g|a|z|zz(8|S]|8 5
= flo|l%iz|3|(e|s|5|o|© o | =
T a2 (=2 |E1BlZ]IE(P(E|2]|5 z g 2
= - Lo 3 9 | é w5 Y Oln|d |0 E-L‘\\\fi]
e|lEl5|S alalale|Z|E|Y Y lElo
cliolelzgix |22z 12|E|alg|elZ|%
2wl |olalz|m | T|nia|C|lC|E
Eelz|Z|s|5|2|Z2(818(8|6|6|6|c LC
TIE|2 5|3 |z|B|le|al8|8|5|318|8
Naw CT/CS AA|AB|AC | AD |AE|AF [AGIAH| AJ|AK| AL JAM | 1P| 1X | HA
Fuel Fuel tank o110
Fuel piping ® oO|C|lO)|. O 0
Vapor lock (@)
Valve deposit OlololO]O Q1O o FE
Poor fugl (Heavy weight gasoline, Low
octane) g clolololo OO O -
Air Air duct O1O1C ) [ORRS; O B
Air cleaner )| e O a0 O Sl
Air leakage from air duct -
{Mass air flow sensor -— throttie body) OIOTOIOJOTO[OTOT0 © |ﬁj o
Throttle body, Throttle wire e |o |0 (e o0 0 || o) FE section
Air leakage from intake manifolds i
Coilector.?Gasket 1l clelrele @ ¢ N —
Cranking Battery ololo IS oo O olo [§A)
Alternator circuit OO0 O OO O O | O | EL section
Starter circuit hd @] _
Drive plate O — [
Inhibitor switch . AT section
Theft warning circuit O EL section
Engine Cylinder head ® Olo|CiO Ol O i
Cylinder head gasket OO0l O O1G LoD
Cylinder block e (e 0,00 OO s O
Piston eoclololC clo clo ST
Piston ring olc[ClOo]O o10 oo
Connecting rod Olclo]lOo]o 01O O
Searing o /e/O0/OIO olo O B
Crankshalt Qo000 . 1O | e
Valve Timing chain o e|e o0 o e 1O
mechanism | Camshait olololale o e O 27
Intake valve ® OIO(O| e * O OO
Exhaust valve * 0 OIOCO * 0 Ol -
Exhaust Exhaust manifold/Tube/Muffler/Gasket LER N BN BEQ] LI O Eﬂ&“‘
Three way catalytic converter OO0 10 @]
Lubrication OlIHpam'Oll strainer/Qil pump/Qil filter/Cil ele|0lolo o0 e B
gatlery 5
Qil fevel (Low)/Filthy oit OO0 OI0 Olo Ol -
Cooling Radiator/Hose/Radiator filler cap OEROIEON RGNS OO OO
Thermostal CLO|QICIoC|C|o]0[OClO]|0O Q 1032
Water pump ololclo]o oo * O =
Water gallery IOl 0]0 010 ORRe!
Cocling fan ClO|O[O|O|0|0|C1O|C|O O
Coolant level (low)/Contaminated coolant | | G 1 O | OO oMo 21O

® ; High Possibility Iltem
(; Low Possibility ltem
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode

Remarks:
e Specification data are reference values.
e Specification data are ocutput/finput vatues which are detected or supplied by the ECM at the connecior.
* 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 menitors the data calculated by the
ECM according to the signals input frem the crankshait position sensor (POS}) and other ignition timing related sensors.
e |i the real-time diagnosis resuits are NG and the on board diagnostic system results are OK when diagnosing the mass air flow
sensor, first check to see if the fuel pump contrel circuit is normal.

MONITOR ITEM CONDITION SPECIFICATION
. s Tachomater: Connect ) . Almost the same speed as the CON-
CMPS-RPM (POS) e Run engine and campare tachometer indication with the CONSULT value. SULT value.
» Engine: After warming u | 1.0-1.7V
MAS AIR/FL SE . ég%:?ndxtlonﬁr switch g 8FF" Idie 0
: Nol_mfger 2,500 rpm Approx. 2.1V
CCOLAN TEMP/S # Engine: After warming up Mare than 82°C {180°F)
FR 02 SEN-B1
.................................. 0-03Ve06-1.0V
FR 02 SEN-B2 ) o )
& Engine: After warming up Maintaining engine speed at 2,000 pm
FR 02 MNTR-B1 LEAN < RICH
.................................. Changes more than 5 times
FR O2 MNTR-B2 during 10 seconds.
RR 02 SEN-B1
.................................. 0-03V o 06-1.0V
RR 02 SEN-B2
& Engine: After warming up Maintaining engine speed at 2,000 rpm
RR 02 MNTR-B1
.................................. LEAN & RICH
RR 2 MNTR-B2
& Turn drive wheels and compare speedameter indication with the CONSULT Almost the same speed as
VHCL SPEED SE value pare sp tha GONSULT valie
BATTERY VOLT ® |gnition switch: ON {Engine stopped) 11 -14V
THRTL POS SEN e {gnition switch: ON Throttle valve: fully closed 0.35 - 0.65V
{Engine stopped) Throttle valve: fully opened Approx. 4.0V
THRTLP SEN2 . %nqtton swilch: ON Throttie valve: fully ciosed 0.60 - 1.15v
ngine stopped) Throttle valve: fully open 4.3- 4.7V
EGR TEMP SEN e Engine: After warming up tess than 4.5V
START SIGNAL ® |gnition switch: ON — START - ON OFF - ON — QFF
GLSD THUP SW e Ignition switch: ON Throttle valve: Idle position ON
(Engine stopped) Throttle valve: Slightly open OFF
Engine: Af ) e th Air conditioner switch: "OFF" OFF
e Engine: After warming up, idle the
AIR COND SIG eng-ine g up Air conditioner switch: “ON" ON
(Compressor operates.)
Shift lever: “P" or “N" ON
P/N POSI SW e [gnition switch: ON
Except above OFF
Steering wheel in neutral position OFF
PW/ST SIGNAL ¢ Engine: After warming up, idle the (forward direction)
engine
The steering wheel is turned oM
Ambient air temperature more than
23.5°C i ON
AMB TEMP SwW & Engine: Hunning
Ambient air lemperature less than OFF
20.5°C
Rear window defogger of headlamp ON
LOAD SIGNAL e Engine: Running ON
Except above OFF
A/C pressure is more than 1,422 - 1,618 ON
. ) kPa {14.5 - 16.5 kg/cm?, 208 - 235 psi)
A/C PRESS SW & Engina: Running
A/C p s ure is less than 1,128 - 1,422 | pp
kPa (11.5 - 14.5 kg/icm*, 164 - 206 psi)

Note: B1 indicates Left bank, B2 indicates Right bank,
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CONSULT Reference Value in Data Monitor
Mode (Cont'd)

MONITOR ITEM CONDITION SPECIFICATION
IGNITION Sw & Ignition switch: ON — OFF ON - OFF
x e Engine: After warming up Idl 54 -20 msec 2
INJ PULSE-BT & Ajr conditioner switch: “OFF” © T Se TSee. €l
.................................. o Shift lever- “N"
INJ PULSE-B2 o No-load 2,000 rpm 1.9 - 2.8 msec. -
] idle 1.0 - 1.6 msec A
B/FUEL SCHDL ditto
2,000 rpm 2.5- 3.5 msec
IGN TIMING ditt ldie 157 BT0C =t
ftto v
2,000 rpm More than 25° BTDC
ldle 20 - 10 step
IACV-AACHV ditto b
2,000 rpm i Ly
A/F ALPHA-B1
.................................. ® Engine: After warming up Maintaining engine speed at 2,000 rpm | 50 - 158%
A/F ALPHA-B?
AIR COND RLY ® Air conditioner switch: OFF — ON OFF — ON
& (gnition switch s turned to ON (Operates for 1 second) ON 0
FUEL PUMP RLY « Engine running and cranking IFE
Except as shown above OFF
- ® Engine is running OFF > ON T
INTA SOL-B1 ® Engine speed is more than 1,100 rpm N o
N s me e Quickiy depressed accelerator pedal.
INT/V SOL-B2 ® Vehicle speed is more than 4 km/h (2 MPH) except above OFF
- - — gl
* Engine is running Intake valve timing control solenoid is 75 d 80 d FD
INT/V TIM-B1 e Engine speed is more than 1,100 rpm | “ONY eg - 80 deg
.................................. * Quickly depressed accelsrator pedal. — —
INT/V TiM-B2 * Vehicle speed is more than 4 kmvh (2 | Intake valve timing control solenoid is 95 deg - 100 deg A
MPH "OFF o
)
Engine coalant temperature is 94°C OFF
(201°F) or less W‘\
. L Engine coolant temparature is between :
® After warming up engine, idle the o o A o
COOLING FAN engine. 95°C (203°F) and 104°G (219°F) at HIGH
. . . " . vehicle speed less than 80 km/h (50
® Air conditioner switch: “OFF MPH)
Engine coolant temperature is 105°C HIGH
(221°F} or morg o
e Engine: After warming up Idle ON JT
» Nodoad Racing up to 1,500 - 2,000 rpm OFF HS‘J
02 3EN HTR-B1 ® Engine speed: Idle ON
O?SENHTHBQ ....... #® Engine speed: Ahave 3,200 or 3,600 rpm OFF [QT
ol
¢ Engine: Afler warming up Idle 13.0 - 32%,
* Air conditioner switch: “OFF” ) )
CALLD VALUE e Shill lever "N in
: - e
. Nodond 2,500 rpm 13.0 - 25.5% [,
ABSOL THR/S a Ignition switch: ON Throttle valve fully closed 0.0%
(Engine stopped) Throttle valve fully apened Approx. 88% [EL
e [ngine: After warming up Idle 3.0 - 6.0 gmis
MASS AIRFLOW [ § ar condiionst switah: FOFE N
: - . 1013
o No-load 2,500 rpm 12.9 - 25.3 gmis 4
» Within 16 seconds after starling engine, when engine coolant temperature is
FPCM more than 100°C (212°F) HIGH — LOW
e Within 16 seconds afler starting enging, when engine coglant tempsralure is
FPCM F/P VOLT more than 100°C (212°F) Approx. 5V — Approx. 0.4V
241
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Major Sensor Reference Graph in Data Monitor

Mode

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

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

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

rise after “CLSD THL/P SW” is changed from “ON” to “OFF”.

CLSD THL/P SW -00"09  ABSOLTHeR/S -00"09 THRTL POS SEN -00"09
10:22 +02"69 10:22 %o +02"69 10:22 x0.1V +02"69
OfF QN , O 25 50 75 100 o 13 26 38 51
H H
Fal {” : T "
Release - '
........ ] .
Full i E
Depress i i
s ;
i ' SEFD58P

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

Below is the data for “CMPS-RPM (POS)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR O2 SENSOR”, “FR
02 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.

W0 M~ <t —
oW
ow
oy
T ¥
o -
~r
£ \ = "CMPSeRPM (POS)}" should increase gradually
o § & 4 while depressing the accelerator pedal and
E = should decrease gradually after releasing
g ., the pedal without any intermittent drop or rise.
o o —
E T k e S -
g o
Q Se A
855
83
s
© -
o
> .
S & « “MAS AIR/FL SE” should increase when
u : . e depressing the accelerator pedal and should
o E e st srre i 4 B rmn b e e e mem T SRR RS decrease at the moment “THRTL POS SEN" is
o i closed (accelerator pedal is released).
< L0
=8° Y
SEF598FPB
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TROUBLE DIAGNOSIS — General Description

-Q0"06
+04"67

THRTL POS SEN

-00"06

RA 02 SEN-Bi

09:25

-00"06
+04"67

FR Q2 SEN-B1

09:25

-00"06
+04"67

INJ PULSE

x0.1V

09:25

+04"67

x0.01V
64

x0.01V
128

MSEC

09:25

51

a8

26

13

128

256

192

64

15 20

10

Major Sensor Reference Graph in Data Monitor

Mode (Cont’d)

o
&Y

[l
* "THRTL POS SEN" shouid increase while
depressing the accelerator pedel and should
decrease while releasing it. 5

LG

EC-83

= “RA 02 SEN-B1” may increase immediately after
depressing the accelerator pedel and may .
decrease after releasing the pedal. e

[EY
St
*« "FR 02 SEN-B1” may increase immediately after
depressing the accelerator pedel and may )
decrease after releasing the pedal. f‘}@
BT

=

» "INJ PULSE” should increase when depressing [t
the accelerator pedal and should decrease
when the pedal s released.

SEF323R
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TROUBLE DIAGNOSIS — General Description

!
/—Groove hox Frent right door /
ECM harness \

——— connector

ECM (ECGS
control module)

SEF047T

ECM harness protector

MEF140D)

L Thin wire Tester probe

SEF367|

ECM Terminals and Reference Value

PREPARATION

1. ECM s located behind right side front pillar lower garnish. For -
this inspection, remaove the glove box.

2. Remove ECM harness protector,

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

ECM HARNESS CONNECTOR TERMINAL LAYOUT

101§102|103|104| 105[106{107[108
109 10| 1113112] |113|114{115[116
1170118] 119|120 [121]122|123|124

o

2 |44[45]48]47] |64]65]66]
72

| 4L ols051[selssleg el ol 1] 7
fEeleelsrTsel a[alelre] o

43| Tssleo[ei]e2]63] [77]78]79]

SEF5H33P
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground} with a voltmeter,

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR (DC voltage) @l
Approximately 0.38V
(V) — N B4
[Engine is running.| 2 k - &_
0 - [EM
Idle speed e el
B0ms: o onln
: LG
1 Y/R Ignition signal (No. 1} SEF538T
2 G/R Ignition signal (No. 8) -
3 /R Ignition signal (No. 7) Approximately 0.56V EC
(v}
4 .
IEngine is running. 2 FlE
u »
L Engine speed is 2,000 rpm. LI, L
S0ms. oo AT
SEF539T
— . 2D
|Englne is runnmg.J
|Ignition switch "OFF”|
0-1V EA,
For a few seconds after turning ignition switch o
4 WiB ECCS relay (Self-shutoff) “OFF”
[lgnition switch “OFF” | R,
BATTERY VOLTAGE
A few seconds passed after turning ignition {11 - 14v)
switch “OFF” BR
Approximately 7V
M &r
|Engine is running. | 5
0
Idle speed RS
BT
SEF540T
5 W/G Tachometer
Appraximately 0 - 14V
A
(v}
10
{EngEne is running.| (Warm-up condition) 5 EL
0
Engine speed is 2,000 rpm.
&)
SEF541T
[Enging is running.|
6 GY/L IACV-AAC valve 0.1-14v
Idle speed
EC-85 295



TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value ({Cont’'d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 0.38V
Mr— —
4 .‘
[Engine is running. 2 J\ . h L rL
0 e
|_ ldle speed el
50 ms
7 GY Ign?tlion signal (No. 3) SEF538T
8 PU/W Ignition signal {Na. 6} :
9 GY/R | Ignition signal (No. 5 Approximately 0.55Y
(V) T T T
{Engine is runnfng.J 2ﬁ‘;p.:. S0 O Y 4
o — e
Engine speed is 2,000 rpm. I UL
50.ms ;.
SEF5397
|Engine is running. |
10 B ECCS grotind I_ Engine ground
Idie speed
[Ignition switch “ON”|
For 5 second after turning ignition switch “ON” g-1v
11 B/P Fuel pump relay |Engine is running.|
llgnition switch “ON" BATTERY VOLTAGE
5 second after turning ignition switch “ON” (11 - 14v)
[Engine is running.]
Both air conditioner switch and blower switch 0-1v
12 | BR Air conditioner relay are “ON".
lEngine is ruﬂning.| BATTERY VOLTAGE
Air conditioner swilch is “OFF”. (11 - 14V)
Approximately 0.38V
(Mh—— —
4 . L
[Engine is running.| 2l
Idle speed
13 W/R Ignition signaf (No. 4) SEF538T
14 R/L Igniticm Signal (NO 6) Apperimatew 0.55V
M —— —
4 R
[Engine is running.l 2 A=) -
0 fri e
L Engine speed is 2,000 rpm.
SEFS39T
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine s cranking.| Approximately 0.4V @l
15 R/L Fual pump control module |Engine is running.[
Approximately 10V
Idle speed A
[Engine is running. |
17 GY/L IACV-AAC valve 0.1 -14v
Idla speed B
[lgnition switch “ON"] Approximately 0.1V
18 PU/W | Malfunction indicator lamp | {Engine is running.| BATTERY VOLTAGE L&
Idle speed (11 - 14v)
[Engine is runningﬂ
19 B ECCS ground Engine ground
Idle speed
Ilgnition swiltch “ON’T| Approximately OV FE
20 SB Start signal
|Ignition switch “START"] BATTERY VOLTAGE .
(11 - 14V) AT
: i Engine is rurning.
21 G/B A|r.condmoner pressure | I_ | Approximately 5V _
switch At idie speed PD
/lgnition switch "ON”
Approximately OV .
L Gear position is “N” or “P". P
22 G/OR Inhibitor switch
|fgnition switch "ON”|
Approximately 5V B,
Except the above gear position -
[Ignition switch “ON”| (Warm-up condition)
0.35 - 0.65V El5
Accelerator pedal released )
23 G Throttle position sensor
[Ignition switch "ON”| )
L Approximately 4V a7
Accelerator pedal fully depressed
Ignition switch “OFF” oV .
.. E ’ . RS
24 W/R Igniticn switch _ . BATTERY VOLTAGE
Ilgnmon switch “ON [ (11 - 14Y)
[Engine is runm‘ng.| ET
25 8 ECCS ground Engine ground
Idle speed
[l
EL
)
247
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR (DC voltage)
NO.
Approximately OV
Vs "
[Engine is running;] 2f et
ldle speed
20 Mg »otellh
Intake valve timing control ’ -
26 RIL position sensor (right SEF561T
27 |Lw | AW :
Intake valve timing contral Approximately OV
position sensor (left bank) o
4 -------
|Engine is running. | 2
0
Engine speed is 2,000 rpm.
SEF5527
{Engine is running. |
ov
Headlamp switch is “OFF”.
28 LW Headlamp switch
[Engine is running. |
Battery voltage
Headlamp switch is “ON".
Approximately 5.2V
M
IEngine is running., 12 - EEE R
29 PIL Vehicle speed sensor Jack up rear wheels and run engine at idle in 0}--
“D” position.
SEF542T
[Ignition switch “ON"]
Approximately 3 seconds after ignition switch | APProximately 3.4V
30 L Secondary throttle posi- “ON" and thereafter
tion sensor [ignition switch "ON"}
Disconnect throttle motor harness connector. Approximately 0.4V
Fully close secondary throttle valve by hand.
[Ignition switch "ON”j Approximately 5V
3 R TGS signal [Ignition switch "ON"|
Disconnect throttle motor harness connector. Approximatsly OV
Fully close secondary throttle valve by hand.
[Engine is running. |
32 B ECGCS ground Engine ground
Idle speed
248 EC-88



TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
INA
MINAL | o' oo ITEM CONDITION (DC voltage)
NO.
(Engine is running.| BATTERY VOLTAGE al
23 LG Cooling fan relay-1 Cooling fan is not cperating. (11 - 14V}
34 LG/R Cooling fan relay-2 Enaine is runni
{Engine is running.{ 01y MA,
|— Cocling fan is operating.
flgnilion switch “ON”| (Warm-up conditicn) =M
Approximately 0.4V -
37 LW Throttle position sensor Accelerator pedal released
signal [lgniticn switch "ON"| Le
Approximately 3V
Accelerator pedal fully depressed
[Engine is running.[
0-1.5vV
39 s Power steering oil pres- Steering wheel is being turned. _
sure switch |Engine is running.[ BATTERY VOLTAGE FE
Steering wheel is not being turned. (11 - 14V}
42 BR/MW | Sensor's power supply |Igniti0n swilch "ON”I Approximately 5V AT
{Engine is running.| (Warm-up condition)
43 B Sensor’s ground ov El)]
fdle speed
Approximalely 0.6 - 1.0V
FA
v
|Engine is running.] (Warm-up condition) BiA
Idle speed
44 P Crankshaft position sen- SEF540T ,
48 sor (REF) Approximately 0.8 - 0.9V ST
M
] FE R D B
[Engine is running.| (Warm-up condition) 5
o
Engine speed is 2,000 rpm. | o e

10 ms: ;-

i
sEFsaar A

EC-89
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 1.7V
M
L R e e R
[Engine is running.| (Warm-up condition) 5 /\ ATTRTAT A R
AR
Idle speed VoMM Y NV
- :
04 ms: o e
iti . SEF545T
47 B/R Crankshaft position sen
sor (OBD) Approximately 0V
(V)
. 10
|Engine is runningj (Warm-up condition} 5
¢
L Engine speed is 2,000 rpm.
SEF546T
Approximately 2.5V
M
10 e
[Engine is running.] {Warm-up condition) 5
0 N
L Idle speed
Camshaft position sensor SEF547T
49 L
(POS} Approximately 2.4V
(V) —
10 -
Engine is running.| (Warm-up condition) S0 AN RNAT
=2 o] Warm-cp o [N VAL
Engine speed is 2,000 rpm. m‘;‘ S
SEF548T
Front heated oxygen sen- |Engine IS running.
50 R sor (Right bank) ) o _ 0 - Approximately 1.0V
51 w Front heated oxygen sen- After warming up sufficiently and engine (periodically change)
sor (Left bank) speed is 2,000 rpm.
[Engine is running.| (Warm-up condition)
l_ 1.0-1.4V
Idle speed
54 W Mass air flow sensor
|Engine Is running.| {Warm-up condition)
|__ Appreximately 2.1V
Engine speed is 2,500 rpm.
; Enging is running.: (Warm-up condition)
55 B Mass air flow sensor F L_ f Approximately OV
ground Idle speed
250 EC-90



TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Rear heated oxygen sen- |Engine is running.’ @l
Sl sor (RH) At - iciently and endi 0 - Approximately 1.0V
&7 Y Rear heated oxygen sen- Er warming up sutiiciently and engine
: sor {LH) speed is 2,000 rpm. M
0-4.8v
Engine coolant tempera- | — . Output voltage varies with
59 /B ture sensor [Engme 1S runmng.—l engine ceolant tempera- El
ture.
{Engine is running | 16
Ambient air temperature is more than 23.5°G | Approximately SV
Ambient air temperature (74°C)
60 LR ich
switc [Engine is running.|
Ambient air temperature is fess than 20.5°C ov FE
{69°F)
Intake air t t 0-4.8v
61 G/R sr:e:s erair emperature lEngjne is running._[ Output voltage varies with AT
° intake air temperature.
[Ignition switch "ON”] ED
For 5 seconds after turning ignition Approximately 0.8V
switch “ON".
FA
Ignition switch “ON”|
62 BR/Y Fuel pump control L BATTERY VOLTAGE
5 seconds after turning ignition switch “ON” (11 - 14v) BA
and thereafter
{Engine is running. |
|_ Approximately 0.9V 5=
Idle speed
Ifngine is running.| {(Warm-up condition) —
8 Less than 4.5V ST
idle speed
63 W EGR temperature sensor
{Engine is running.| (Warm-up condition} .,
0-1.0V AS
EGR system is operating.
&4 w Knock sensor (RH) [Engine is running. | 50 - 3.0V 2|
68 W Knock sensor (LH) Idfe speed ’ '
|Engine is running. | A
Rear defogger switch is "OFF". ov
Headlamp switch is “"OFF”,
66 L/R Electrical load signal EL
|Engine is running.[
Rear defogger switch is “ON". Battery voitage 50
Headlamp switch is “ON". ([BYS
67 _ __ BATTERY VOLTAGE
79 R/G Power supply for ECM |Ign|t|on switch “ON | (11 - 14V)
69 P Data link connector for ]Ignilion switch "ON” 6-10V
GST GST is disconnected.
251
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Vaiue (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NC.
[Engine is running.| )
73 R/L A/T communication fine Approximately 2V
ldle speed
- R Fuel pump control module [When cranking the engine| Approximately OV
(FPCM) check [After starting the engine| Approximately 5V
75 BR/Y [Engine is running.| Approximately OV
Data link connector for I: )
78 p ldle speed Approximately 4 - 6V
CONSULT Connect CONSULT and select DATA MONI- PP d
78 LG TOR mode. Approximately 3.5V
80 L Power supply (Back-up) |lgnition switch “OFF”! ﬁ?ﬁiﬁ; VOLTAGE
101 PU lEngine is running.’
IACV-AAC valve 0.1 -1V
115 G’y ldle speed
102 R/B injector No. 1 BATTERY VOLTAGE
{11 - 14V}
104 Ry Injector No. 7 (v} - . o
[Engine is running.] (Warm-up condition) 30 B B
106 | W/R injector No. 6 B o
Idle speed 0}
109 R/W Injector No. 8
11 R/W Injector No. 3 SEFS4OT
BATTERY VOLTAGE
113 | PUR Injector Mo. 5§ (11 -14V)
(M) —— —
'Engine is running.] ‘1?0 B RN ERE
118 | GY/L | Injector No. 4 Op
Engine speed is 2,000 rpm. ¢ _h S
20 ms
120 | /G injector No. 2 T
SEF550T
[Engine 15 running.] {(Warm-up condition)
BATTERY VOLTAGE
EGR valve & EVAF canis- Jack' up rear wht.a.els and run engine at 2,000 | (19 - 14v)
103 | LY ter purge control solenoid rpm in "1st” position.
valve [Engine is running.] (Warm-up condition)
0-07V
Idle speed
[Engine is running.]
Intake valve timing control .
105 1 BRY | lenoid valve (right bank) Intake valve timing control solencid is operat- { APProximately 0V
ing.
[Engine is running.‘
Intake valve timing control
110 | BR solenoid valve {lsft bank) L intake valve timing control solenoid is not Battery voltage
operating.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER- .
WIRE DATA
MINAL COLOR ITEM CGONDITION (DC voltage)
NO.
Engine is running.
108 B ECCS ground ( |_ J Engine ground @l
Idle speed
Engine is running. i
16 | B ECCS ground | ] Engine ground A
Idle speed
Engine is running. il
117 W/L Current return ! |_ | B1'?1_I—1E4RVY VOLTAGE ]
Idle speed (11 - 14v)
[Engine is running.] LG
0-05V
19 Ly Front heated oxygen sen- Engine speed is below 3,200 rpm.
sor heater {right bank) ’Engine is running.| BATTERY VOLTAGE
Engine speed is above 3,200 rpm. (11 -14v)
|Engine is running.| [FlE
0-05V
_ Engine speed is below 3,200 rpm,
191 GW Front heated oxygen sen AT
sor heater (left bank) IEngine i running.| BATTERY VOLTAGE A
Engine speed is above 3,200 rpm. (11 - 14v)
. . FD
|Engine is running. |
0-05Y
_ Engine speed is below 3,600 rpm. .
199 ViR Rear heated Qxygen sen R,
sor heater (Right bank} |Engine is running.] BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 -14V) 54
Ul
|Engine is running. |
0-0.5V
_ Engine speed is below 3,600 rpm. 5
123 PU Rear heated oxygen sen B
sor heater (left bank) |Engine s running.‘ BATTERY YOLTAGE
Engine speed is above 3,600 rpm. (11 - 14V) &
[Engine is running.]
124 B ECCS ground Engine ground
Idle speed RS
il
EN
FDX
253
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measurad betwsen each terminal and @& (ECGS ground) with a voltmeter.

TER-
WIRE DATA
M’I\:\éAL COLOR iTEM CONDITION (DC voltage)

|Engine is running.|
|lgnition switch "OFF—"I

0-1v

For a few seconds after turning ignition switch
4 W/B ECCS relay {Self-shutoff) “OFF”
|Ignition switch “OFF“’

BATTERY VOLTAGE

L A few seconds passed after turning ignition (11 - 14v)
switch “OFF”
}Ignition switch “OFF”I ov
24 | WR Ignition switch . — BATTERY VOLTAGE
’ gnition switc! I (11 - 14V)
67 s — BATTERY VOLTAGE
7o R/G Power supply for ECM [lgnition switch “ON ] (1 - 14V)
— - BATTERY VOLTAGE
80 L Power supply (Back-up) [lgnition switch “OFF”| OLTAG
(11 - t4v)
Engine is running.
117 WL Current return I ‘ BATTERY VOLTAGE
Idle speed (11 - 14V)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
BATTERY : EC-MAIN-01
L I
? l Refar to EL-POWER. N : Detectable line for DTC
— : Non-deteclable line for DTC @l
30A 7.54 .
Sl S
T (] -
WG V\i/L 1,
E21 @ [ERA
-1
o;F’/‘ START ISGQITT(I:%N LG
WiL Wil
72 gE
acc® “®on || 'l
g D (2
B/R
F7@ @
AT
l‘['z_}_’;]_l I | L"u”
&,JBS}E BLOCK WiL WiL
E61 =1 = B
ECCS
]—GLEAI é 6'] RELAY
W/R =
R s A
W/B RIG
R
flil_'.m
wiR F19
WiL wWiL Wi RIG RIG ST
[l (ol ] ICdl [l [zl *
IGNSW CRTN BATT SSOFF ECMP ECMP ECM
EoRTROL o8
MODULE} RS
F69
BT
Refer to last page (Foldout page). R
— = A
2134y Az HEID 3
GERE® GHHE @ EXE
GY GY B 5 L
L
B

101[1023103{104] 1105]106]107|108
109[110]111]112] {113f1t4]115]116:
T7[1181118]120] |121}122]123]124)

SEF886S
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-02
I : Detectable line for DTC
e Non-detectable line for DTC
ECM
(ECCS
CONTROL
MODULE}
GND-C GND-C GND-I GND-I GND-E GND-E F&9
2]} A |Liol] | KB [Lusly Li24)
B B B B B B
@crs @®cr
@®cro
[ Yelzt
B B
F61
B B B B
L ®
P2

]

101102|103{104| [105]106]107;108
109f110f 111 (12| |13 14]#5|116
nrnsl11e)1a0] 121|122{123]124

G @
GY

SEFBG7S
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONKECT

Main Power Supply and Ground Circuit

(Cont’d)

EC-97

Lo
HS.
INSPECTION START
[_Ecm__|o[coNNECToR]|
i r " @l
Start engine. °,| cHECK POWER sSuUP-
Is engine running? PLY-L.
@ O 1. Turn ignition switch A,
Yes “ON". S
"y C" 2. Check voltage between
i iﬂ ECM terminag é@ and
= ground with NSULT [
SEFG00P) or tester. i
Voltage: Battery volt-
E GONMECT age .
[os) If NG, check the following.
Hs. ® Harness connectors
— . g F), (E1D) t
I__EcM __[o]connECTOR| e(?JSlJ ggt’i‘gﬁ%ggk}
80,117 & Harness for open or
; short between ECM and
ignition switch
if NG, repair harness or
connectors.
@& == 4 o]
SEF939Q Go to “CHECK GROUND
CIRCUIT” on next page.
Behind ECM B + =)
CHECK POWER SUPPLY-IL. NG, Check the following.
1. Stop engine. ® Harness connectors
2, Check voltage between ECM terminals @ BA
@, and ground with CONSULT or & Harness connectors
tester. ;
Voltage: Battery voltage * 7.5A fuse
e Harness for open or =
OK short between ECM and o
battery
If NG, repair harness or
connectors, BR
h 4 OK
CHECK POWER SUPPLY-III. » Go to “CHECK GROUND ST
R CcoNMECT 1. Turn ignition switch “ON" and then turn CIRCUIT” on next page.
"OFF".
Hs. 2. Check voltage betweerr]l ESRIA terminals
, @ and ground wit SULT or
[ ecm  Jofconnector] @sé’?f g RS
67,72 Voltage: Case-1: Battery voltage does
After turning ignition switch “OFF”, not exist.
battery voitage will exist for a few Case-2: Battery voltage exists |57
seconds, then drop to approximately for more than a few -
@ oV, seconds.
v l ! NG 42
A 5,
@@JFF (ﬁ@ €2 = Case-?
SEF940Q Case-1 »| Go to “CHECK ECCS
RELAY" on next page. EL
\ 4
®
)4
257



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

SEF080M

. Disconnect ECM harness connector.

. Check harness continuity between ECM
terminals @, G§, G5, G, ,
and engine ground.

Continuity should exist.
I OK, check harness for short.

EN db] P —

J'OK

[ ecm_|o]connecTor]|
10,19,25.32,116,124
—

| [@

s

SEF118T

Check ECM pin terminals for damage and
check the connection of ECM harness

connector.

INSPECTION END

258

EC-98

3
@ m DISCONNECT N INSCONNEGT (co nt d) ®
AE QA€ o !
T CHECK HARNESS CONTINUITY NG Repair harness or connec-
[[Ecm__[o[conecror]] ] BETWEEN ECCS RELAY AND ECM. 7| tors.
67, 72 [ | 1. Disconnect ECM harness connecior.
L2 2. Disconnect ECCS relay.
3. Check harness continuity between ECM
terminals ¢, @ and terminal & .
Continuity should exist.
@ If OK, check harness for shert.
OK
SEF116T X
NG
CHECK VOLTAGE BETWEEN ECCS »| Check the following.
r — RELAY AND GROUND. ® Harness conneclors
ey m 1. Check voltage between terminal @ , @ .
s Eﬁ} (Cﬁ@) and ground with CONSULT or tester, e 7 5Afuse
- Voltage: Battery voitage # Harness for open or
e — short between ECCS
[z ] OK relay and battery
If NG, repair harness cor
— cannectors.
r NG
P ’_CHECK OUTPUT SIGNAL CIRCUIT. » Repair harness or connec-
— 1. Check harness continuity between ECM tors.
terminal @ and relay terminal (1) .
SEF588T Continuity should exist.
If OK, check harness for short.
DRSCONNECT RISCONNECT OK
A€ C) SR ”
) - CHECK ECCS RELAY. »| Replace ECCS relay.
ECM O CONNECTOR = 1. Apply 12V direct current between relay
IL o1 | terminals ) and @ .
4 L 2. Check continuity between relay termi-
— nals @ and ® .
12V () - @) applied:
Continuity exists.
@ No voltage applied:
No continuity
SEF117T 'OK
NG
CHECK GROUND CIRCUIT. » Check the following.
. Turn ignitiodn switch "OFF”. e Harness connectors
. Loosen and retighten engine ground P , q
= SCraws. & Harness Tor open or

short between enging

grounds and

If NG, repair harness or
connectors.




TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

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

Therefore, the ECM must supply more electric current to the hot
SEF260Y  film as air flow increases. This maintains the temperature of the hot EEl
film. The ECM detects the air flow by means of this current change.

=

E
4%

CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
: Enano ervarming o e
itioner switch:
MAS AIR/FL SE o Shift lover " _ EE
e No-load 2,500 rpm Approximately 2.1V
. Epgine: ;_’-\ﬁer warming Hp ) Idle 13.0 - 32% )
GAL/LD VALUE o Air conditioner switch: “CFF QST
e Shift lever: "N .
* No-load 2,500 rpm 13.0 - 25.5%
® Engine: After warming up_ Idle 3.0-6.0 grm/s PD
MASS AIRFLOW & Air conditioner switch: “OFF -
® Shilt lever: "N"
¢ No-load 2,500 rpm 12.8 - 25.3 gm/s
[5A
Al

ECM terminals and reference value
Remarks: Specification dala are reference values, and are measured between each terminai and @ (ECCS ground) with a voltmeter, =1

TER-
MINAL Cvg:_FéER ITEM CONDITION o CDQT”’; ,
NO. 9 ER
{Engine is running.] {Warm-up condition)
|_ 1.0-1.4V s
idle speed = f

54 W Mass air flow sensor

[Engine is running.] (Warm-up condition)

Approximately 2.1V

I_ Engine speed is 2,500 rpm. 2]
: Engine is running.{ (Warm-up condition)
55 B Mass air flow sensor L |_ I Approximately OV
ground Idle speed BT
ON BOARD DIAGNOSTIC LOGIC -
Ll
Diagnostic
Trouble Malfunction is detected when ... (Pgshs?gl‘:algg:;’;e) _
Code No. ElL
PO1Q0 A) An excessively high or low voltage from the sensor is | ® Harness or connectors
0102 sent to ECM.* {The sensor circuit is open or shorted.) 1B
........................................................................................... & Mass air flow sensor s
B)C) Voltage sent to ECM is not practical when com-
pared with the camshaft position sensor and
throttle position sensor signals.
*: When the malfunction is detected, the ECM enters fail-safe mode and the MIL lights up. (Refer to EC-76.)
Engine operating condition in fail-safe mode Engine speed will not rise more than 2,400 rpm due to the fuel cut.
259
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TROUBLE DIAGNOSIS FOR DTC P0100

CMPSsRPM {POS)
MAS AIR FL/SE

¥r MONITOR ¢ NOFAIL []

650rpm
1.5V

I RECORD

SEFB95T

7 MONITOR ¢ NOFAIL []

CMPSsRPM {POS) 650rpm
COOLAN TEMP/S 90°C
RECORD

SEFG9ET,

260

Mass Air Flow Sensor (MAFS) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first.

If 1st trip DTC cannot be confirmed, perform “Procedure for mal-
function B™.

if 1st trip DTC still cannot be confirmed, perform “OVERALL
FUNCTION CHECK?”, “Procedure for maifunction C”.
Procedure for maifunction A

B 3

3)

Turn ignition switch “ON”, and wait at least 6 seconds.
Select “DATA MONITOR” mode with CONSULT.
Start engine and wait at least 3 seconds.

OR

y

Turn ignition switch “ON”, and wait at [east 6 seconds.
Start engine and wait at least 3 seconds.
Select “MODE 7" with GST.

2
3)

OR
Turn ignition switch “ON”, and wait at least 6 seconds.
Start engine and wait at least 3 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

Procedure for malfunction B

a
4)

Turn ignition switch “ON”.
Select “DATA MONITOR™ mode with CONSULT.
Start engine and warm it up sufficiently.
Wait at least 10 seccgds at idle speed.
R

@

Turn ignition switch “ON".
Start engine and warm it up sufficiently.
Wait at least 10 seconds at idle speed.
Select “MODE 7” with GST.

OR

@ )

Turn ignition switch “ON”.

Start engine and warm it up sufficiently.

Wait at least 10 seconds at idle speed.

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

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

EC-100



TROUBLE DIAGNOSIS FOR DTC P0100

Engine speed

Mass air flow
sensor voltage

NG

J\/—/_rz-.\f‘-.;‘\‘./‘w\__f‘w._ﬂ\_‘"

64 48 32 18 0
X100rpm

! T T 1

51 38 26 13 0
L ORRY

MAS AIR/FL SE

OK

CMPS+*RPM(POS)

\
|
\
\
\

Y

\

|
|
l

|

AN
RS

|

I
64 48 32 16 0
X100rpm

P S
51 38 26 13 O

p X0.1V
CMPS-RPM(POS} | MAS AIR/FL SE
SEF697T
CALC LOAD 20%
COOLANT TEMP 95°C
SHORT FT #1 2%
LONG FT #1 0%
SHORT FT #2 4%
LONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPD OMPH
IGN ADVANCE 41.0°
INTAKE AIR 41°C
THROTTLE POS 3%
SEF534P

R

= ., m CGONNECT
[ Ecm {O[CONNECTOHHG
54

&3

=

@ o

SEF535P)

Mass Air Flow Sensor (MAFS) (Cont’d)
OVERALL FUNCTION CHECK

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

firmed.

Procedure for malfunction C

= 1)
2)
3)
4)

5)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT. A
Start engine and warm it up sufficiently.
Check the voltage of mass air flow sensor with “DATA
MONITOR". Bl
Check for linear voltage rise in response to increases to
about 4,000 rpm in engine speed.

OR

LG
@ 1} Turn ignition switch “ON”.
= 2) Start engine and warm it up sufficiently.
3) Select “MODE 17 with GST.
4) Check the mass air flow with “MODE 1”.
5) Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed. FE
OR
NO 1) Turn ignition switch “ON". .
@ 2) Start engine and warm it up sufficiently. Ay
3) Check the voltage between ECM terminal & and
ground. B
4y Check for linear voltage rise in response to increases to

about 4,000 rpm in engine speed.

[,

EL

19X
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

BATTERY EC-MAFS-01

Refer to EL-POWER
7.5A

L I : Detectable line for DTC
— - MON-detectabie line for DTG

RELAY
F66

&n |ECcs
I]

MASS AIR
FLOW SENSCR

F32

Fi9 -
® . . ) 5=
: : To EC-MAIN
I | B
| |
I I
| . |
l; . @ @criz
WE  RG RIG W B
E o g . R
[t Ile7ll 721 [54] [55] B B(Fe)) (Fe2)B B
SSOFF ECMP  ECMP QA+ CA- |EcMm | J |
ECCS
(CONTRDL | 4
MODULE) | 1
Fas
= A
I5C) ] 3 ﬂ AE 4\
Xt RD@
GY W 5] L GY

101]102)103{104] |105]106J107|108
109[10F 111112 [113]114]115]11&
N7|118[9hen] p21)122f123(124

F&59
A

SEF8685
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TROUBLE DIAGNOSIS FOR DTC P0100

NN
—Air cleaner
/N

SEF048T
& DISCONNECT
18.
“DC 3
t
AR
SEF536P

=
E DISCONNECT DISCOMNEDT
us. A€

[ ECONNECTOHH

55

Gy

SEF537P)

m DISCONNECT & DISCONKNLCT
A€ A€

[_Ecm TSFCONNECTOH—”

54

&

SEF538P

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

,
CHECK POWER SUPPLY. NG.; Check the following.
1, Turn ignition switch “OFF”. e Harness for open or
2. Disconnect mass air flow sensor har- short between mass air
ness connector. flow sensor and ECM
3. Turn ignition switch “ON". ® Harness for open or
4, Check voltage between terminal @ and short between mass air
ground with CONSULT or tester. flow sensor and ECCS
Voltage: Batlery positive voltage relay
If NG, repair harness or
OK connector.
Bl :
CHECK GROUND CIRCUIT. NG.; Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
2. Disconnect ECM hamess connector.
3. Loosen and retighten engine ground
SCraws.
4. Check harness continuity between ter-
minal & and ECM terminal .
Continuity should exist.
If OK, check harness for short.
OK
,
CHECK INPUT SIGNAL CIRCUIT. NG.; Repair harness or conneac-
Check harness conlinuity between termi- tors.
nal (M and ECM terminal 3.
Continuity should exist.
If OK, check harness for short.
OK
4
NG

CHECK COMPONENT

{(Mass air flow sensor).

Refer to “COMPONENT INSPECTION”
on next page.

OK
b 4

Disconnect and reconnect harness con-
nectors in the circuits. Then retest.

Trouble is not fixed.
y

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and refest.

h A

INSPECTION END

EC-103

Replace mass air flow sen-
SOr.

&\

ST

RS
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- TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)
COMPONENT INSPECTION

Mass air flow sensor

1. Turn ignition switch “ON".
2. Start engine and warm it up sufficiently.
3. Check voltage between terminal 1 and ground.

Conditions Vaoltage V
Ignition switch “ON" (Engine stopped.) Less than 1.0
Idle (Engine is warmed-up sufficiently.) 1.0-1.7
2,500 rpm ' Approximately 2.1V
Idle to about 4,000 rpm” 1.0 - 1.7 to Approx. 4.0
*: Gheck for linear voltage rise in response to increase to about 4,000 rpm in engine

speed.

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

SEF301T]
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor

COMPONENT DESCRIPTION

The intake air temperature sensor is mounted to the intake air duct.
The sensor detects intake air temperature and transmits a signal
to the ECM. ' €l
The temperature sensing unit uses a thermistor, which is sensitive
to the change in temperature. Electrical resistance of the thermistor

decreases in response to the temperature rise. LA
This sensor is not directly used to control the engine system. It is
used only for the on board diagnosis. BN
20 (Reference data)
8F intake air temperature Voltage® , G
6 o Resistance kQ
ab °C (°F) V)
E Acceptable
» 2F 20 (68} 3.5 21-29
348 80 (176) 1.23 0.27 - 0.38
T 04 * These data are reference values and are measured between ECM terminal EB
0.2k @& (Intake air temperature sensor) and ECM terminal @ (EGCS ground).
O o35 a5 60 80 100
(-4) (32) (EB)(104)(140) (176)(212) AT
Temperature °C (°F) SEFD12P "
ON BOARD DIAGNOSIS LOGIC ED)
Diagnostic
Trouble Code Malfunction is detected when ... Ch?{:k ltoms
No (Possible Cause) BA
PO11Q A} An excessively low or high voltage from the sensor is | @ Hamess or connectors
0401 sent to ECM. (The sensor circuit is cpen or shorted.)
........................................................................................... ¢ Intake air temperature sensor R,
B) Rationally incorrect voltage fram the sensor is sent to
ECM, compared with the voltage signal from engine
coolant temperature sensor. BR
DIAGNOSTIC TROUBLE CODE CONFIRMATION ST
¥ MONITOR % NOFAL [] PROCEDURE
CMP3-RPM (POS) Orpm Perform “Procedure for malfunction A” first. _
COOLAN TEMP/S 25°C If 1st trip DTC cannot be confirmed, perform “Procedure for mal- &S
INT/ATEMP SE 25°C function B”
Procedure for malfunction A BT
1) Turn ignition switch "ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds. A,
RECORD OR
SEFEa8T & 1} Turn ignition switch “ON” and wait at least 5 seconds.
2) Select MODE 7 with GST. EL
OR

1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and [E)}{
then turn “ON”.
3) Perform diagnostic test mode 1l (Self-diagnostic results)
with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0110

¢ MONITCR ¥ NO FAIL
COOLAN TEMP/S 30°C

RECORD
SEF002P|

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

INTAKE AIR 25°C

SEF543P

intake Air Temperature Sensor {(Cont’d)
Procedure for malfunction B

1)
2)

Lift up vehicle and open engine hood.

Wait until engine coolant temperature is less than 90°C

{194°F).

(a) Turn ignition switch “ON”.

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

{c} Check the engine coolant temperature.

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

Perform the following steps before engine coolant tem-

perature is above 90°C (194°F).

Turn ignition switch “ON",

Select “DATA MONITOR” mode with CONSULT.

Start engine.

Shift selector lever to “D” position.

Hold vehicle speed at 70 - 80 km/h (43 - 50 MPH) for 2

minutes.

OR

lo| connecTon]|

D ©

I Ecm

" SEF945Q3

266

oFf

Lift up vehicle and open engine hood.

Wait until engine coolant temperature is less than 90°C

(194°F).

(@) Turn ignition switch “ON".

(b} Select MODE 1 with GST.

(¢} Check the engine coclant temperature.

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

Perform the following steps before engine coolant tem-

perature is above 90°C (194°F),

Start engine.

Shift selector lever to “D” position.

Hold vehicle speed at 70 - 80 km/h (43 - 50 MPH) for 2

minutes.

Select MODE 7 with GST.

OR

NO
T00LS,

Lift up vehicle and open engine hood.

Wait until engine coolant temperature is less than 90°C

(194°F).

{a) Turn ignition switch “ON”.

{b) Check voltage between ECM terminal & and
ground.
Voltage: More than 1.0 (V)

(c) If the voltage is not more than 1.0 (V), turn ignition
switch “OFF” and cool down engine.

Perform the following steps before the voltage is below

1.0V.

Start engine.

Shift selector lever to “D” position.

Hold vehicle speed at 70 - 80 km/h for 2 minutes.

Turn ignition switch “OFF”, watt at least 5 seconds and

then turn “ON”.

Perform “Diagnostic Test Mode |l

results)” with ECM.

(Self-diagnostic
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor {(Cont’'d)

EC-IATS-01
M : Detectable fine for OTC
INTAKE AIR wemwes | Non-detectable line for DTC @ﬂ
_@_ TEMPERATURE ]
SENSCR
Fa3
L2 L) s
WiPU B
=0
LG
Fo7 F27 EC
Fo6 () m———— ® B =p» To EC-ECTS
|
B
,—l—l
AT
B
A \
20
A
[11 JOINT R
CONNECTOR-16
B38
[La]) Bl
B

W/PU B B ’_I_‘ ST
GND-A AT

ECM

TAMEB GND-A |(ECCS TAG SENS ,
CONTROL MODULE GND SS{#TROL RS
MODULE) GD
@
Refer to last page {Foldout page}. |
=L . AR
[5<7]
12345678910 FTS '
oy ] r2f13[raf1srel17]e[1e]20]| 5
= EL

112]3]42 9101112131415@232425252?2&
AREE I EE EEE RS 7 R R R

1]1]+] @38)
GY

(%

]
161[102(103]104] |rosfios|ro7}i0a 4
1og[11o]1es|112] Pspi4|ia]ies 10 W
17| 118{neftzo| {1z1)122f123f124 19 GY HS.

SEF869S

EC-107 267



TROUBLE DIAGNOSIS FOR DTC P0110

//Aar cleaner

Intake Air Temperature Sensor (Cont’'d)

DIAGNOSTIC PROCEDURE

Cooliw

INSPECTION START

- il
Intake air )

temperature senscr y
harmess conﬁd—m CHECK POWER SUPPLY. NG> Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
2. Disconnact intake air temperature sen-
sor harness connector.
3. Turn igniticn switch “ON".
sEFos1T| | 4. Check voltage between terminal @
and ground.
Voltage:
Approximately 5V
% DISCONNECT OK
HAE DD ,
CHECK GROUND CIRGUIT. NG | Gheck the following.
1. Turn ignition switch “OFF". e Harness connectors
2. Check harness continuity between ter- (Fe3),
minal @ and engine ground. ® Harness connectors
Continuity should exist. ,
If OK, check harness for short. ® Joint connector-16
D ® Harness for cpen or
= seranin OK short between ECM and
intake air temperature
sensor
E & Harness for open cor
short between air tem-
o d Emr D perature sensor and
Ts. Eé]] CE@) throttle actuator centrol
= {TAC) medule
® Harness for open or
short between A/T con-
trol unit and intake air
temperature sensor
[Q] ﬂ If NG, repair harness or
connectors.
-l
— A
SEF322R NG

268

CHECK COMPONENT
{Intake air temperature sensar).
Refer to “COMPONENT INSPECTION”

cn next page.
lOK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

i Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector,

Reconnect ECM harness connector and

retest.
v

INSPECTION END

EC-108

h 4

Replace intake air tem-
perature sensor,




TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor {Cont’d)

COMPONENT INSPECTION
Intake air temperature sensor
Check resistance as shown in the figure.
Y E
h
A
SEF347Q . E*M]
¢ {Reference data)
e Intake air temperature LG
&l °C (°F Resistance k2
g 4r Acceptable R
= 2t 20 (68) 2.1-29
348 80 (176) 0.27 - 0.38
@ 0-‘1 If NG, replace intake air temperature sensor. FE
0.2
01l FE— L i 1 L
20 0 2Q 40 B0 BO 100
(-4} (32) (68) (1D4){340) (176)(12) AT
Tamperature °C (°F) SEFO12P JEAH
FA
[5) 1@5
ST
RS
BT
i
EL
o
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Terminal
Sensor

|

Gasket /

SEF594K
201
18:
ﬁ-
) I
g L Acceptable
§ 2
1.0}
% osf
[
L g4t
0.2F
0.1 i ) 1 1 L 1
20 0 20 40 60 80 100
{-4) (3_?) 68) (104)(1;48){17;6)(212)
emperature °C (°F) SEF012P

ON BOARD DIAGNOSIS LOGIC

Engine Coolant Temperature Sensor (ECTS)
COMPONENT DESCRIPTION

The engine coolant temperature sensor is located near the No. 2
injector. The sensor is used to detect the engine coolant tempera-
ture. The sensor modifies a voltage signal from the ECM. The
modified signal returns to the ECM as the engine coolant tempera-
fure input The sensor uses a thermistor which is sensitive to the
change in temperature. The electrical resistance of the thermistor
decreases as temperature increases.

{Reference data)

Engine Cofﬁ;t tempera- Voltage” Resistance
°C (F) V) (k)
—10 (14) 4.4 7.0-11.4
20 (68) 3.5 21-29
50 (122) 2.2 0.68 - 1.00
90 (194) 1.0 0.236 - 0.260

*: These data are reference values and are measured between ECM terminal
& (Engine coolant temperature senseor) and ECM terminal @ (ECCS

ground).

Diagnostic Check Items
Trouble Code Malfunction is detected when ... .
(Possible Cause)
No.
PONS * An excessively high or low voltage from the sensor is | ® Harness or connectors
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.

Engine operating condition in fail-safe mode

Condition

Engine coclant temperature decided
{CONSULT DISPLAY)

Engine coolant temperature will be determined
by ECM based con the time after turning igni-
tion switch “ON” or “START".

CONSULT dispiays the engine coolant tem-
perature decided by ECM.

Just as ignition switch is turned ON or Start

20°C (68°F)

More than 4 minutes after ignition Start

80°C (176°F)

Except as shown above

20 - 80°C (68 - 176°F)
(Depends on the time)

270

EC-110



TROUBLE DIAGNOSIS FOR DTC P0115

¥r MONITOR  #r NOFAIL []

CMPSRPM (FOS)
COOLAN TEMP/S
INT/A TEMP SE

Orpm
25°C
25°C

RECORD

SEFGI8T

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

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

OR

@l

&

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

2) Select "MODE 7" with GST.

OR

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

then turn “ON”,

3) Perform “Diagnostic Test Mode 1l (Seli-diagnostic L

results)” with ECM.

EC-111

FE
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

]
(Cont’'d)
. : Detectable line for DTC
ENGINE COOLANT — : Non-detectable line for DTC
TEMPERATURE
SENSOR
_
L2]) (L]
Y/B i
Y/B B
O B2 s
Y/B B
I Fo7
F26 @ .ﬁ
JOINT
CONNECTOR-16
B38
B
Y/8 B B I
a1 &1l ECM I [35
™W GND-A | (ECcs GND-A  |TAC SENS égNTROL
CONTRGL MODULE GND oNIL
MODULE) =
[—-—-. Refer to lasl page {Foldout page}.
Alza]y f23456I78910 L CORCD
\5673} 11|12(13[1a[1s[18}17]18[19]20 HS Fcl;\P (m43), (Fe3
11213 & To[oln[iz]t3[14]15 @ zal2a]os]z6]27]ea]eala0]a1 [az a3 4] 38 iEV
ERENERE ”1' s|s |78l [s]17]18[15]20]21]22 55)37]38) 39 |a0]41 [a2)43[42]25 4614745 HS
[r————
101[102]103f104] {rosfsoe|i07{r08 4
1og[11o|11 frig] [113[n4|n5]11s 10 O
17| 118|11afi20] [121)i22f123f124 18 GY HS.

SEF870S8
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1
N

= Engine coolant

{1
z &lr
£ |- sensor hamess\

connector

SEFD52T

DISCONNECT

Glz

Do
¥
.‘\ﬁ

o

&

SEF541P)

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

B
A&
G
Q]

@l
Yy G
CHECK POWER SUPPLY. N | Check the following. A
1. Turn ignition switch “OFF”, & Harness connectors
2. Disconnect engine coolant temperature .
sensor harness connector. ® Harness for open or El
3. Turn ignition switch “ON". short between ECM and i
4. Check voltage between terminal @ and engine coolant tempera-
ground with CONSULT or tester. ture sensor
Vollage: If NG, repair harness or L&
Approximately 5V connectors.
OK
B v .
CHECK GROUND CIRCUIT. N » Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Check harness continuity between ter- , FE
minal @) and engine ground. ® Harness connectors
- Continuity should exist. ,
if OK, check harness for short. ® Harness connectors AT
:
OK ® Joint connector-16
® Harness for open or
short between ECM and =)
engine coolant tempera-
ture sensor
& Harness for open or BA
short between A/T con-
trol unit and engine cool-
ant temperature sensor .
® Harness for open or 2B,
short between engine
coclant temperature sen-
sor and throttle actuator B
control (TAC) module S
If NG, repair harness or
connectors.
: 8T
y
CHECK COMPONENT NG.; Replace engine coolant
(Engine coolant temperature sensor). femperature sensor. Rg
Refer to “COMPONENT INSPECTION"
on next page.
J OK 8
Disconnect and reconnect harness con-
nectors in the circuit. Then retest. A,
l Trouble is not fixed.
Check ECM pin terminals for damage and EL
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest. )
I [
INSPECTION END
273
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Engine Coolant Temperature Sensor (ECTS)
] (Cont’d)
COMPONENT INSPECTION

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

SEF152P
201 {Reference data)
104
§Z Temperature °C (°F) Resistance k{

g :' -Accaptable 20 (68} 51-29
% 1.0} 20 (122) 0.68 - 1.00
w 0.8
£ 04| 90 (194) 0.236 - 0.260

0.2} ]

01 If NG, replace engine coolant temperature sensor.

20 0 20 40 60 B0 100
{-d) (32) (68)(104)(140) (176)(212)
Temperature °C {°F}

SEF012P
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Throttle Position Sensor

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which transforms &l
the throttle position into owtput voltage, and emits the voltage sig-
nal to the ECM. In addition, the sensor detects the opening and
closing speed of the throttle valve and feeds the voltage signal to A
the ECM. i
Idle position of the throttle valve is determined by the ECM receiv-

ing the signal from the throttie position sensor. This one controls 2
engine operation such as fuel cut. The throttle position sensor unit ="
has a built-in “Wide open and closed throttle position switch”.

E"— P

©

Supply veltage: 5V
(Applied between terminal

2 No. 4 and 2)
Wide open -
198 OPEN B 6 0
throttle a l BE
position o =
() switch =] Output vollage between
i 5 Closed g terminal No. 1 and 2 y
E:[@ i o8 throttle E 4.0 L@\JT
68 t op ) Pposilion 5
47 switch -
E:@ ‘EB Z, Throttle & 2B
1 I
position % 2.0 /
@ 2, sensor ﬁ
g Fi
Q
>
= oL
= 0 45 g0 135
S AA
o Throttle valve opening angle (deg)
serr2it| B[R
CONSULT reference value in data monitor mode ST
Remarks; Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION Ea
(R
i P Throttle valve: {ully closed 0.35 - 0.65Y
THRTL POS SEN L] Ignltlpn swifch: ON
(Engine stopped) Throtile valve: fully opened Approx. 4.0V
(a1
o . Throttle valve: Idle position ON =
CLSD THLP SW . lgnlllpn switch; ON P
(Engine stopped) Throttle valva: Slightly open OFF
o _— Throtfle valve fully closed 0.0% B,
ABSOL TH-P/S . Igmtlpn switch: ON i [FA
(Engins stapped) Throtlle valve fully cpened Approx. 88%
(DX
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)
ECM terminals and reference value
Remarks: Specification data are reference vailues, and aie measured between each terminal and @ (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG vohage)
NG.
[Ignition switch “ON”} (Warm-up condition)
0.35 - 0.65V
23 G Throttle position sensor Accelerator pedal released
signal [Ignition switch “ON"]
Approximately 4V
Accelerator pedal fully depressed
42 BR/W Sensor’s power supply [Igniﬁon switch “ON” Approximately 5V
|Engine is runningf| {Warm-up condition)
43 B Sensor's ground ov
Idle speed

ON BOARD DIAGNOSIS LOGIC

Diagnostic

heck It
Troubte Maliunction is detected when ... © gc ems
(Possible Cause)

Code No.
P0120 & An excessively fow or high voltage from the sensor is | ® Harness or connectors
0403 sent to ECM.” - {The sensor circuit is open or shorted)

e Rationally incorrect veoltage is sent to ECM compared | @ Throttle position sensor
with the signals from mass air flow sensor, crankshaft
position sensor and [ACV-AAC valve.

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

Engine operating condition in fail-safe mode Condition Driving condition
Throttle pesition will be determined based on the When engine is idling Normal
amount of mass air flow and the engine speed. - :
Theretore, acceleration will be poor. When accelerating Poor acceleration
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TROUBLE DIAGNOSIS FOR DTC P0120

W MONITOR ¥ NO FAIL D
THRTL POS SEN 0.48V
ABSOL THeP/S 0.0%

RECORD |
m SEF024P
NG data OK data
THRTL POS SEN 0000 THRTL POS SEN 00 00
15:38 x0.1V  +03"54 1538 x0.1V +03"54
13 26 38 51 0 13 26 38 5
» [ > l
ABSCL THeP/S o000 ABSOL THeP/S 00700
15:38 % +03"54 15:38 % +)3 54
1] 2? §0 7.5 109 4] 2§ 5_0 ?"5 1040
»

| 4

THRTL ABSOL
POS  TH/

LI

THRTL ABSOL
0S8 TH/PO

15:38 SEN 15:38 EN SEN
(v} (%) v} (%}
0036 2.14 399 00"46  2.88 574
Q0"37 2.20 413 o0"47  3.00 60.5
Q0"38 2.26 42,7 00°48 3.12 63.3
00"39 232 44.4 0049 3.24 66.1
o0 41 2.26 427 Q0"50 3.34 68.9
00"42 2.20 41.3 0051 3.46 71.4
043 2,58 50.4 00'52 3.56 742
00"44 266 52.5 0053 3.68 77.0
00"45 2.76 54.9 00"54 3.80 79.8
SEFQ21P)
. COMNECT
[ ecm__[o[connecTon |]
23 25 (ground)
&
& O
SEF364Q)

Throttle Position Sensor (Cont’d)'
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the throttle
position sensor circuit. During this check, a 1st trip DTC might not
be confirmed.

[

1)

Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON”.
4) Select “MANU TRIG” and “Hi SPEED” in “DATA
MONITOR” mode with CONSULT.
5) Select “THRTL POS SEN” and “ABSOL TH-P/S” in
“DATA MONITOR” mode with CONSULT.
6) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
7) Print out the recorded data and check the following:
¢ The voltage when accelerator pedal fully released is
approximately 0.35 - 0.65V.
e The voltage rise is linear in response to accelerator
pedal depression.
e The voltage when accelerator pedal fuIIy depressed
is approximately 4V.
OR
@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON".
4) Check the voltage between ECM terminal @ and &3

EC-117

(ground} and check the following:

e The voltage when accelerator pedal fully released is
approximately 0.35 - 0.65V.

e The voltage rise is linear in response to accelerator
pedal depression.

e The voltage when accelerator pedal fully depressed
is approximately 4V.
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont’d)

. . Detectable fine for DTG
THROTTLE e Nor-detectable line for DTC
POSITION
SENSOR
F3g

M4g

i
KLY me@ 5 = To EC-ECTS
| |
I I
I I
| I
| |
: : Fo7 {) m— o B d B
I |
t [ B
I |
i | ]
I ! JOINT
I | @ GCONNECTOR-16
: !
I | |l
! ' B B
| |
' ! M [E=
4 I' : \ GND-A ] SENS ar
I [ MODULE HONTRO-
| | =
r i =
t t
[ Sy GF12
.. @ ® B
To EC-MAIN
g
BR/W G B r B B -
Im ||“2?|| @I B B (F61 FE2) B B
SENP ™5 GND-A ECM ‘ ‘
(ECCS
CONTROL
MODULE) 1 AL
Z G

[~
[
.
[

1[1] @38 | (@) (Fea
GY

oW
Ll
A @
B w

[—
1121314 ] |8[wo]n]12]13114]15 @
5161718 16]17]18]18{20]|21[22

101t 0fi0s]104] 10| 10efrorfroe 25| _ l4dfds|aslaz] jeales]es] [
se]43]s0]5 eefeafesfea o[ 71 (F59)

1080111 {112 [113]114115{116 32 72

e 5 o |

i17]g[toi20] iz1]12e]r29]res 13| Teleolorlesleal Trlosls

SEFB715
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=
fg 5EN30r harness /,/~
G

connector

SEF053T]

T.5.

SEF122T

B
S
[Q] q
) SEF123T

W [ISCONMECT
Hs. Eﬁ}

ECM Of CONNECTOR

| =

23

[Q

G

E DISCONMECT
E4 €

ab

SEF124T

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

ADJUST THROTTLE POSITION SEN-
SOR.
Perform “BASIC INSPECTION”, EC-73.

oK
y
CHECK POWER SUPPLY. NG.& Repair harness or connec-
1. Turn ignition switch "OFF". " tors.
2. Disconnect throttle position sensor har-
ness connector.
3. Turn ignition switch “ON".
4. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately bV
OK
B H
CHECK GROUND CIRCUIT. NG.‘ Check the following.
1. Turn ignition switch “QFF”, | ® Joint connector-16
2. Loosen and retighten ground screw. e Harness connectors
3. Check harness continuity between ter- ,
minal (&} and engine ground. ¢ Harness connectors
Continuity should exist. .
If OK, check harness for short. e Harness for open or
short between throttle
OK position sensor and
ECM
e Harness for open or
short between throttle
position sensor and AT
controf unit
« Harness for open or
short between throttle
position sensor and
throttle actuator contral
(TAC) module
If NG, repair harness or
connectors.
,
CHECK INPUT SIGNAL CIRCUIT. NG.; Repair harness or connec-
1. Disconnect ECM harmess connector. tors.
2. Check harness continuity between ECM
terminal @ and terminal (@) .
Continuity should exist.
It OK, check harness for short.
OK
v
NG

CHECK COMPONENT

{Throttle position sensor).

Refer to “COMPONENT INSPECTION”
on next page.

Heplace throttle position
senser. To adjust it, per-
form “BASIC
INSPECTION”, EC-73.

Y OK
®

EC-119
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)
@ .

!

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.
Y

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

Reconnect ECM harness connector and
retast.

INSPECTION END

COMPONENT INSPECTION

Throttle position sensor
1. Start engine and warm it up sufficiently.
2. Turn ignition switch “OFF”,
3. Disconnect throttle position sensor harness connector.
4. Make sure that resistance between terminais @ and @
changes when opening throttle valve manually.
Throttle valve conditions Resistance at 25°C (77°F)
SEF125T Completely closed Approximately 0.6 kQ2
Partially open 0.6-4.0kQ
Completely open Approximately 5 kQ

If NG, replace throttle position sensor.
To adjust throtile position sensor, perform “BASIC
INSPECTION", EC-73.
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

COMPONENT DESCRIPTION

The engine coolant temperature sensor is located near the No. 2
injector. The sensor is used to detect the engine coolant tempera- @
ture. The sensor madifies a voltage signal from the ECM. The
modified signal returns to the ECM as the engine coolant tempera-

/ O ture input. The sensor uses a thermistor which is sensitive to the s
Gasket

Terminal
Sensor

change in temperature. The electrical resistance of the thermistor
decreases as temperature increases.

SEF594K EM
20 (Reference data)
2r Engine coolant . . LG
Br temperature Voltage Resistance
3 ar Acceptable °C (°F) ' (V) (k£2)
ot 2r EC
8 [ﬂ],g: -10 (14} 4.4 7.0-114
B oa) 20 (68) 35 2.1-29 e
c.2t 50 (122} 2.2 0.68 - 1.00 ‘
) et %0 46 80 B 100 90 (194) 1.0 0.236 - 0.260
(-4) (32) (68) (104)(140) (176) (212} AT
Temparature °C (°F) seroizp| 7 These data are reference values and are measured between ECM terminal “*
& {Engine coclant temperature senscr) and ECM terminal @ (ECCS
ground).
PD
ON BOARD DIAGNOSIS LOGIC
Diagnostic A
Trouble Malfunction is detected when ... Check ltems FA
{Possible Cause)
Code No.
PC125 e Voltage sent to ECM from the sensor is not practical, |e Harmess or connectors s ﬂ‘;
0908 even when some time has passed after starting the {High resistance in the circuit)
engine. e Engine coclant temperature sensor
e Engine coclant temperature is insufficient for closed @ Thermostat BlR
loop fuel control.
ST
S
BT
HA
B
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¥ MONITOR % NO FAIL
COOLANT TEMP/S  15°C
RECORD
SEFE98T
FUEL SY5 #1 OPEN
FUEL 5YS #2 OPEN
CALC LOAD 15%
COOLANT TEMP 31°C
SHORT FT #1 0%
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD 1065RPM
VEHICLE SPD OMPH
IGN ADVANCE 15,0°
INTAKE AIR 25°G
EF729P
m CONNECT /
|-|.s. E} C@H-} C—/@H
[ Ecm__|of connEcTor]
59
l i
LI D O
y 9, &, L
SEFG48P

282

Engine Coolant Temperature (ECT) Sensor

(Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the engine

coolant temperature sensor circuit. During this check, a 1st trip

DTC might not be confirmed.

Note: If both DTC P0115 (0103) and P0125 (0908) are displayed,
first perform TROUBLE DIAGNOSIS FOR DTC P0115,
EC-110.

2
3)
4)

Turn ignition switch “ON”.

Select “COOLANT TEMP/S” in “DATA MONITOR”
mode with CONSULT. _

Start engine and run it at idle speed.

Check that the engine coolant temperature rises to
15°C (59°F) or more within 20 minutes. (Be careful not
to overheat engine.) _

1)

3)
4)

Turn ignition switch “ON”.

Select “MODE 1" with GST.

Start engine and run it at idle speed.

Check that the engine cooclant temperature rises to
15°C (59°F) or more within 20 minutes. {Be careful not
to overheat engine.)

@ 2

Turn ignition switch “ON”.

Probe voltage meter between ECM terminal &9 and
ground.

Start engine and run it at idle speed.

Check that voltage of engine coolant temperature
changes to less than 3.7 (V) within 20 minutes. (Be
careful not to overheat engine.)

EC-122



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
EC-ECTS-01
M : Datectabie line for DTG @l
ENGINE COOLANT — : Non-detectable line for DTC

TEMPERATURE
SENSOR aER
ilids

Ks : M
I LG
Y/B B
17 -E® i,
Y/B 8
I _ FE
Fa7
F26 @ @
AL
. W)
)
)
B
A
g
B
} f ! I A
[1]
JOINT .
CONNECTOR-16 R
838
|} N
' B ST
Y/B B B I
”all |lﬁl| ECM lml I 35 -E-’d;%
™ GND-A  |{ECCS GND-A  |TAG SENS égNTHDL
fﬂ%ﬁ‘m_%. MODULE GND o
Feg G3 Ef
' Refer to last page {Foldout page} HA
efer to last page {Foldout page).
=
o (v4),(B3)
i@ (HERREEEEM @ .
\&[6[7]8/ 11 [2]1a]1af1s]r6[17]18]19f20 49, (Fe2) ES
GY B H.S. GY
< T
1|2]3]4] ]9 1o]11]12]13[14]15 @ 23]24|25]26]27 28| 2930( 31} 32[33]34]35 [[BP4
EIEREIE 1Tﬂ 5|et7 8t [18[i7]1e]i0]20]21]22 3613738301 40]41[42]43]42[a5]46]a7 |2 .

101[102|103]104] |105{106§107|108
109[110] 111 [112[ [113]{114]115]116
1174181118120 |121[122{123[124

=/l
GY HS. B

SEF8705
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

y
A o < (Cont’d)
Y N AT oy I '
e BRI N [ DIAGNOSTIC PROCEDURE
) 9% .-‘-' 1—.—-.—“-"1; a =N
1T h
= o T 7 Sngine cootant INSPECTION START
i1 gy
sensor harnessy\
...h_ =k }4 connector I
CHECK POWER SUPPLY. NG.; Check the following.
1. Turn ignition switch “OFF”. & Harness connectors
3 2. Disconnect engine coolant temperature .
sensor hamess connector. e Harness for open or
3. Turn ignition switch “ON”, short between ECM and
SEF032T] | 4. Check voltage between terminal & and engine coolant tempera-
ground with CONSULT or tester. ture sensor
Voltage: If NG, repair harness or
Approximately 5V conneclors.
& DISCONNECT
T.S. OK
o lg hd NG
1 CHECK GROUND CIRCUIT. »| Check the foltowing.
1. Turn ignition switch “OFF". ¢ Harness connectors
'.)\’ﬁ 2. Check harness continuity between ter- .
v —_— minal @ and engine ground. e Harness connectors
Continuity should exist. .
C‘@ 5 If OK, check harness for short. ¢ Harness connectors
DO
— OK ® Joint connector-16
e Harness for open or
SEFS41P short betweeanCM and
engine cooclant tempera-
B] ture sensor
= DISCONNECT ¢ Harness for open or
t short between A/T con-
TS. trol unit and engine cool-
CE ant temperature sensor
! & Harness for open or
shoit between enging
coolant temperature sen-
sor and throttle actuator
control (TAC) maodule
@ If NG, repair harness or
connectors.
- - NG
SEFOIEP CHECK COMPONENT » Replace engine coolant
(Engine coolant temperature sensor). temperature sensor.
Refer to "COMPONENT INSPECTION"
on nexi page.
4’ OK
NG

CHECK THERMOSTAT OPERATION.
When the engine is cold [lower than 75°C
{167°F)], grasp lower radiator hose and
confirm the engine coolant does not flow.

h 4

IOK

Disconn_ect and_ reconnect harness con-
nectors in the circuit. Then retest,

¢ Trouble is not fixed.

Check ECM pin lerminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-

nector and retest.

INSPECTION END

284
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CHECK COMPONENT.
(Thermostat)

Refer to LC section
(“Thermostat”).

If NG, replace it.




TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

S (Cont'd)
COMPONENT INSPECTION
Engine coolant temperature sensor

Check resistance as shown in the figure. @
o A
SEF152P Bl
20 o g ; =
gl Temperature °C (°F) Resistance k& LE
6 20 (68) 21-29
g 4r Acceptable :
2 ol 50 (122) 0.68 - 1.00
5591 90 (194) 0.236 - 0.260
§ 041 . -
ozt It NG, replace engine coolant temperature sensor. e
T BS BaGRS .
(4 (@2) (68) 104 (130) (70)¢ AT

Temperature *C (* SEFDi2E
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TROUBLE DIAGNOSIS FOR DTC P0130

Heater pad

Louver

(Left bank)

Holder
r?/ COMPONENT DESCRIPTION

Zirconia tube

SEF463R

Output voliage V, [v}

0

'
1

Rich ~=— Ideal ratic ——— Lean

Mixture ratio

SEFZ88D|

CONSULT reference value in data monitor mode
Remarks: Specification data ars refevence values.

Front Heated Oxygen Sensor (Front HO2S)

The front heated oxygen sensor (left bank) is placed into the
exhaust manifold (left bank). It detects the amount of oxygen in the
exhaust gas compared to the outside air. The front heated oxygen
sensor (left bank) 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 (left bank) 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.

MONITOR ITEM COMNDITION SPECIFICATION
FR 02 SEN-B1 0-03Ve08-1.0v
LEAN « RICH
& Engine: After warming up Maintaining engine speed at 2,000 rpm Changas more than 5 times

FR O2 MNTR-B1

during 10 seconds.

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured betwean each terminal and @ (ECCS ground) with a veltmeter.

TER-
WIRE DATA
MINAL | o or ITEM CONDITION (DC voltage)
NO.
[Engine is running.’
51 W Front heated cxygen sen- L ‘ o ' 0 - Approximately 1.0V
sor (Left bank) After warming up sufticiently and engine speed | (peripdically change)
is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ...

Check liems
{Possible Cause)

Coede No.
PO130 e An excessively high voltage from the senscr is sent to ECM. | ® Harness or connactors
0303 e The voltage from the sensor is constantly approx. 0.3V {The senscr circuit is open or shorted.)
® The maximum and minimum voltages from the sensor are not | ® Front heated oxygen sensor (left bank)
reached to the specified voltages. ® Fuel pressure
e [t takes more time for the sensor to respond between rich and | @ Injectors
lean than the specified time. ¢ Intake air leaks
286 EC-126



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)

(Left bank) (Cont’d)

C’fﬂp"é’i’;ﬂﬂgg) * N;:,::ﬁmm OVERALL FUNCTION CHECK |
MAS AIF/FL SE 1.96V Use this procedure to check the overall function of the front heated
COOLAN TEMP/S 84°C oxygen sensor circuit. During this check, a 1st trip DTC might not
FR 02 SEN-B1 0.37V - be confirmed. &l
Rﬁ%ﬁ@é&m ;%ﬁ::ec 1) Start engine and warm it up sufficiently.
A/F ALPHA-B1 101% 2} Select "MANU TRIG” and “HI SPEED” in "DATA B2
O2SEN HTR-B1 ON MONITOR” mode with CONSULT, and select “FR 02 &
: SEN-B1” and “FR 02 MNTR-B1”,
| RECORD 3) Hold engine speed at 2,000 rpm under no load during =
SEF700T the following steps. =i
4y Touch “RECORD” on GONSULT screen.
5} Check the following. LG

e ‘FR O2 MNTR-B1” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH"” 5 times in
10 seconds.
5 times (cycles) are counted as shown below:

cycle| 1|2 ]3]4]|5] N

e
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R =
R = “FR O2 MNTR-B1”, “RICH" AT
L = “FR O2 MNTR-B1”, “LEAN" -
¢ “FR 02 SEN-B1” voltage goes above 0.6V at least
once. .
P{DJ
s “FR O2 SEN-B1” voltage goes below 0.35V at least
once.
¢ The voltage never exceeds 1.0V. Ei
B &
o Bl |2 e
. =RPM aximum + Maximum vollage .
17:51 - - - .
%ﬁ)?ns)) ' f".“. N A SN0 should be over 0.6V [FA
09”13 2080 019 . Pt H . [ at least cne time.
09"11 2050 0.18 = e T -
gggg ggg? g:g & =l B " o : oo 'I ' : « Minimum voltage BR
09"05 2037 018 E ', ' v N 5 N ‘] f ' ! should be below 0.35V
09'03 2060 0.23 @ L T S T at least one time.
0901 2012 0.43 o S N N W N ST
GRAPH T Ec Minimum
A SEFS050 .
)
OR &,
5 CONNECT i @ 1) Start engine and warm it up sufficiently.
NS e \ ":5 2) Set voltmeter probes between ECM terminal &) (sensor B
— 2 & signal} and @ (engine ground). -
|[_Ecm_lo[connector] 3) Check the following with engine speed held at 2,000
A = rpm constant under no load.
C-w e Malfunction indicator lamp goes on more than 5 times
'@ within 10 seconds in Diagnostic Test Mode Il (FRONT
@ & HEATED OXYGEN SENSOR MONITOR).
j _0; CK@H ¢ The maximum voltage is over 0.6V at least one time.
¢ The minimum voltage is below 0.35V at least one time.
SEFe27P The voltage never exceeds 1.0V.

[ ]
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TROUBLE DIAGNOSIS FOR DTC P0130
Front Heated Oxygen Sensor (Front HO2S)
(Left bank) (Cont’d)

- EC-FRO2LH-01
IGNITION SWITCH
ON or START .
1 . - Detectable line for DTC
= 75A FUSE BLOCK | Refer to EL-POWER. e | NON-detectabie line for DTG
(J/B)
:
126G J
Y/B
¥/B -EII}- A/B
|
R/B
[l
FRONT HEATED
OXYGEN
SENSOR LH
F4s5
1 [
GIW w
-
| I
! |
| |
i |
| |
| !
! |
| |
i |
| !
| |
1 i
I I s
| |
| | .
I i I B = > To EC-MAIN
1 |
( . — . — . GFé B *
N G
GW W e '|I|j‘ B
B B e (fe2)B B
el (5 i oy
ECM
C2HFL Q25FL (Egﬁ?HOL . .
MODULE) 4__— _ﬁ_!__
FE9 F24 Fos

Refer to last page (Foldout page).
ED)

101102[103|104] |105]106[107
108(110] 111]112] 1113[114]115
N7 11BINe120] 1121[122]123)

H.S. ‘

SEF8725
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(Left bank) (Cont’d)

o/ o \
Q\fu i I) 2 DIAGNOSTIC PROCEDURE

— !
T ~F \v N INSPECTION START
i Front heated A
m \‘Loxygen sensor S
g~ A (left bank) h 4
\ : N
' &‘ N I CHECK INPUT SIGNAL CIRCUIT. G, Repair harness of connec-

1. Turn ignition switch “OFF”. tors. BA

< ﬂ“ /\%{a?(bﬂcos\ler\ 2. Disconnect front heated oxygen sensor

]
”,;"_4 (left bank) hamess conhecter and ECM
Front | )
ground.

DISCONNECT
A€
T = Continuity should not exist.

“ ECM [0} CDNNECTOH” 1,z If OK, check haress for short.
3]
' ¢ oK

harness connector.
3. Check harness continuity between ECM E)
terminal & and terminal @ .
Continuity should exist.
DISCONNECT 4. Check harness continuity between ECM
terminal & {or terminal & ) and G

SEF054T

Loosen and retighten engine ground
5Crews. FE

Ci@ @r‘l 8 : Yes AT

o = SEF629P ’_E;LEAH THE SELF-LEARNING DATA Gg to “TROUBLE DIAG-
1. Start engine and warm it up sufficiently. NOSIS FOR DTC PO171,

2. Select "SELF-LEARNING FO172", EC-163, 169,

E CONT” in “ACTIVE TEST” )
mode with CONSULT.

3. Clear the self-learning control
ceefficient by touching
“CLEAR". BA

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

Are the 1st trip DTCs P0171,
PO172 detected? Is it difficult B3,
to start eg%ine?

2. Turn ignition switch “OFF”.
3. Disconnect mass air flow sensor BE=

harness connector, and rastart
and run engine for at least 3
seconds at idle speed.

h

E 4. Stop engine and reccnneact ISl
BAcTveTEsTR [ mass air flow sensor harness
. 1000 connecter,
gg;ﬁlﬁ%ﬁ‘_ﬁN g;; 188.;: 5. Make sure diagnostic trouble -
zzzzzz==== MONITOR zzzzzzz=-=- code No. 0102 is displayed in R
Diagnostic Test Mode II.
CMPS=RFM {POS;) Orpm 6. Erase the diagnostic test mode
COOLAN TEMP/S 93°C Il (Self-diagnostic resuits}
FR 02 SEN-B1 0.90v memory. Make sure diagnostic Al
FR G2 SEN-B2 0.90v trouble code No. 0505 is dis-
A/F ALPHA-BA1 100% played in Diagnostic Test Mode
AF ALPHA-B2 ] 100% Il. , _
7. Run engine for at least 10 min- HA
I CLEAR | utes at idle speed.
SEF324R Are the 1st trip DTCs 0114,
0115 detected? Is it difficult to
start engine? EL
¥ No
® [
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TROUBLE DIAGNOSIS FOR DTC P0130

290

Front Heated Oxygen Sensor (Front HO2S)

(Left bank) (Cont'd)
0

;

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

I Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnegct ECM harness con-
necior and relest,

NG |

OK

h 4

INSPECTION END

EC-130

Replace front heated oxy-

"1 gen sensor (left bank).




TROUBLE DIAGNOSIS FOR DTC P0130, P0150

Closed Loop Control
* The closed loop control has the one trip detection logic.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Hems @T
Trauble Malfunction is detected when ... X
Code No. {Possible Cause)
P0O130 # The closed loop control function for left bank does not | @ The front heated oxygen sensor (left bank) circuit is [H1A
0307 operate even when vehicle is driving in the specified open or shorted.
condition. ® Front heated oxygen sensor (left bank) B
# Front heated oxygen sensor heater {left bank) ;
PO150 & The closed lcop control function for right bank does & The front heated oxygen sensor {right bank) circuit is
Q0308 not operate even when vehicle is driving in the specl- open or shorted. G
fied condition, e Front heated oxygen sensor (right bank)
® Front heated oxygen sensor heater ({right bank)

[FIE
AT
OVERALL FUNCTION CHECK P
% MONITOR % NoFAIL [ ] Use this procedure to check the overall function of the closed loop
CMPSsRPM (PQOS) 2000ipm control. During this check, a 1st trip DTC might not be confirmed.
MAS AIR/FL SE 247V @ 1} Start engine and warm it up sufficiently. Ef
FRoz ggg;g; o7ay 2) Select "MANU TRIG” and “HI SPEED” in “DATA "™
FR 02 MNTR-B1 AICH MONITOR” mode with CONSULT, and select “FRO2
FR 02 MNTR-B2 RICH MNTR-B1(B2)". =
3) Hold engine speed at 2,000 rpm under no lead during “**
the following steps.
4} Touch “RECORD” on CONSULT screen. s
RECORD 5) Check the following. BR
SEFTOIT ¢ “FR 02 MNTR-B1{B2)" in “DATA MONITOR” mode
changes from “RICH” to “LEAN" to “RICH” 5 times in o7
10 seconds. <l
5 times {cycles) are counted as shown below:
oycle | 1] 2} 3| 4] 5] &
FR 02 MNTR-B1(B2) R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR-B1(B2)”, “RICH" £l
L =“FR O2 MNTR-B1{B2)", “LEAN"
OR i
@ 1} Start engine and warm it up sufficiently. Al
2) Make sure that malfunction indicator lamp goes on

more than 5 times within 10 seconds while keeping at
2,000 rpm in Diagnostic Test Mode |l (Front heated oxy- &L
gen sensor monitor).

DIAGNOSTIC PROCEDURE 224

For left bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-126.
Refer to TROUBLE DIAGNQOSIS FOR DTC P0135, on next page.

For right bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0150, EC-145.
Refer to TROUBLE DIAGNOSIS FOR DTC P0155, EC-150.
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Left bank)

SYSTEM DESCRIPTION

Camshalft position sensor

Engine speed

Mass air flow sensar

Amount of intake air

» ECM Front
(ECCS y| Neated oxy-
control gen sensor
module) heaters

The ECM performs ON/OFF control of the front
heated oxygen sensor heaters corresponding to the

engine speed.

OPERATION
) Front heated oxygen sensor
Engine speed ipm heaters
Above 3,200 OFF
Below 3,200 ON

CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

e Engine speed: Idle

ON

02 SEN HTR-B1

® Engine speed: Above 3,200

OFF

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and & (ECCS ground) with a voltmeter,

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC voltage)

NO.

iEngine is running.J
|_ . _ 0-0.5v
121 GW Front heated oxygen sen- Engine speed is below 3,200 rpm.
sor heater (Ieﬂ bank) [Engine is ruﬁningll BATTERY VOLTAGE
Engine speed is above 3,200 rom. (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Check Items

Diagnostic Trouble

Malfunction is detected when ....

(Possible Cause)

Code No.
PO135 e The current amperage in the front heated oxygen e Harness or conneciors
09 gsensor heater (left bank) circuit is out of the normal (The front heated oxygen sensor heater circuit is
range. apen or shorted.)
(The improper voltage drop signal is sent to ECM | ® Front heated oxygen sensor heater (left bank)
through the front-heated oxygen sensor heater.)
292 EC-132



TROUBLE DIAGNOSIS FOR DTC P0135

fr MONITOR ¢ NOFAIL [

CMPSsRPM (POS)  650rpm

MAS AIR/FL SE 1.28V
COOLANT TEMP/S ~ 80°C
FR 02 SEN-B1 0.04V
FR 02 MNTR-B1 LEAN
FR 02 HTR-81 ON

| RECORD

SEFS81T)

Front Heated Oxygen Sensor Heater (Left bank)

(Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

®

2)

Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.
Start engine and run it for at least 6 seconds at idle

speed.
OR

Start engine and run it for at least 6 seconds at idle
speed.
Select “MODE 3” with GST.

OR

@

Start engine and run it for at least 6 seconds in idle
condition.

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

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

e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test

Mode ll} because GST cannot display MODE 7 (1st trip

DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode If}) is recommended.

EC-133
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Left bank)

)
(Cont'd)
IGNITION SWITCH ]
ON or START ,
I I : Detectable line for DTC
1 N )
_ E&JBS)E BLOGK | Refer to EL-POWER. e . Non-detectable line for DTC
E&2
1
12G
Y/B
; Y/B R/B
I
R/B
=1
FRONT HEATED
OXYGEN
SENSCR LH
F45
L I
G w
-f T~
F_1_4
' !
I I
| |
| |
I |
| I
| |
1 l
| |
| I
I i B
| |
i |
I I B = ¢ To EC-MAIN
[ i I
(] 0—eo—eoo B
7 GF11
aw W 8 8
I——l—] I——'j e B (el F62) B B
[121] [51] I I
2HF 2SFL  |ECM
Q2HFL 023 ((E)gCS . . .
NTROL
MODULE) L L
F69 F24 F25
Refer to last page {Foldout page).
E62
1213 [— :
D @ ]
Gy GY W
101[102f103f104| hos1oe
1osfof111|1e] [113]n14
17lnelelzo] [121f22

294
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TROUBLE DIAGNOSIS FOR DTC P0135

h-("?*

‘ mg
J

(left bank}

Brake

Front |

h

N
Front heated
OXygen sensor

L1 |

= /ﬁﬁ\

boosler

SEF054T

SCONNECT

amp

SEFG46P

[ Ecm —IOICONNECTO—I
121

(2]

i

1]2]3)

DISCONNECT

&

SEF326R

Front Heated Oxygen Sensor Heater (Left bank)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

TS.
DISCONNEGT

€
(&

SEF586Q

@l
CHECK POWER SUPPLY. NG | Check the fallowing. i
1. Disconnect front heated oxygen sensor | ® Harness connactors
{left bank) harness cennector. .
2. Turn ignition switch “ON". ® 7 5A fuse _
3. Check voltage between terminal @ and & Harness for open or short [
ground. between front heated
Voltage: Battery voltage oxygen sensor and fuse
T if NG, repair harness or LE
OK I
connectors.,
CHECK GROUND CIRCUIT. NG 1 Repair harness or connec-
1. Turn ignition switch “OFF", | tors.
2. Disconnect ECM harness connector, EE
3. Check harness continuity between termi- =
nal @ and ECM terminal (321} .
Continuity should exist. -
It OK, check harness for short. BT
iOK
CHECK COMPONENT NG [ Replace front heated oxy- PD
{Front heated oxygen sensaor heater). "1 gen sensor {Ieft bank).
Refer to “COMPONENT INSPECTION"
below. (A
l OK
Disconnect and reconnect harness connec- R
tors in the circuit. Then retest.
l Treuble is not fixed. ER!
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnact ECM harness connector 87
and retest.
v 28
INSPECTION END
BT
COMPONENT INSPECTION EL
Front heated oxygen sensor heater
Check resistance between terminals @ and @). ([
Resistance: 2.3 - 4.3Q at 25°C (77°I%
Check continuity between terminals @ and @, @ and @ .
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION:
Discard any heated oxngen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a congcrete floor; use a new one.
295
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TROUBLE DIAGNOSIS FOR DTC P0136

Heater pad

bank)

/—Holder
“\ W

Zirconia tube

SEF327R

conditions.

Rear Heated Oxygen Sensor (Rear HO2S) (Left

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas on left 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 0V in leaner

Under normal conditions the rear heated oxygen sensor is not used

for engine control operation.

CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.

MONITOR ITEM

CONDITICN

SPECIFICATION

RR 02 SEN-B1

e Engine: After warming up

Maintaining engine speed at 2,000 rpm

0-03Ve06-1.0V

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminai and @ (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running. )
Rear heated oxygen sen- .
57 |Y sor {LH) After warming up sufficiently and engine speed | 0 - Approximately 1.0V
is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time between rich and lean than the front heated
oxygen sensor. The oxygen storage capacity before the three way catalyst causes the longer switching time.
To judge the malfunctions of rear heated oxygen sensor, ECM monitors the sensor’s voltage value and the

switching response during the various driving condition such as fuel-cut.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check Items
(Possible Cause)

PO136
0707

# An excessively high voltage from the sensor is sent to ECM.

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

&« The maximum and minimum voltages from the sensor are not

reached to the specified voltages.

* It takes more time for the sensor to respond between rich and

lean than the specified time.

® Hamess or connectors on left bank
(The sensor circuit is open.)
# Hear heated oxygen sensor (left bank)

# Harness or connectors on left bank
{The sensor circuit is shorted.)

e Rear heated oxygen sensor {left bank)

e Fuel pressure

@ Injectors

o Intake air leaks

296
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S) (Left

bank) (Cont’d)

macmvetestm L OVERALL FUNGTION GHECK
FUEL INJECTION  25% Use this procedure to check the overall function of the rear heated
z==zzzzzzz MONITOR =========: oxygen sensor circuit. During this check, a 1st trip DTC might not
CMPS«RPM (POS) 725rpm be confirmed. @,H
FROZSENB O 1) Start engine and warm it up sufficiently.
2) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and sefect “RR 02 SENSOR-B1” as the monitor item [MA
with CONSULT.
M ur J[DwoON]Qd] 3) Check “RR O2 SENSOR” at idle speed when adjusting
SEF908Q “FUEL INJECTION” to 225%, EM

“RR 02 SENSOR” should be above .48V at least

once when the “FUEL INJECTION" is +25%.

T g “RR 02 SENSOR” should be below 0.43V at least “
G} (ﬁ@ once when the “FUEL INJECTION" is -25%.
= OR
I E(;M HCONZECTORLI 5 @ 1) Start engine and warm it up sufficiently.
g4 2) Set voltmeter probes between ECM terminals 6 (sen-
s /’._5 sor signal) and & (engine ground). =B
1:.' j— 3) Check the voltage when racing up to 4,000 rpm under s
- o a 0 6 no load at least 10 times.
@ir‘] c fé\*H {depress and release accelerator pedal as soon as pos- AT
SEF909Q “sible)
The voltage should be above 0.48V and below 0.43V
at least once during this procedure. EB

If the voltage can be confirmed in step 3, step 4 is
not necessary.

4) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position. B8,
The voltage should be above 0.48V and below 0.43V
at least once during this procedure.

= B
28 ST
vy ~ <
§§ = The voltage should be above
—X 4> 0.48Y at least one time.
% m‘x o5 RS
S Zo
Z e WX
g2 @ R
LB gy
™ Oow . The voltage should be below ‘,
¢ Ei‘f (ool SO ot e e e o 0.43V at least one time. b
w . o, 'y SEF127T
il

EC-137 297



- TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank) (Cont’d)

N or START EC-RRO2LH-01
|
1 mmwm : Detectable line for DTC
75A ELL'SCE;K Refer to EL-POWER. )
(JB) — - Non-detectable line for DTC
1
|i31(3| | GR
@R Tl
G/R & REAR HEATED
OXYGEN
— SENSOR LH
2

Fos @
| To EC-RRO2RH,
G/R =P» EC-RO2H-R
s
To EC-MAIN
CE 4
i i
OzZHRL O2SRL |ECM
(ECCs o @
CONTROL
MODULE) JT— —_!_—
Feg Fod
Refer to last page (Foldout page).
4 N mag)  (E63)
1Jz2]3]4 1]2
e aE
GY

101]102]103[104] [105]106[107|108
109{110] 11 ]112] [113]114]115]116
N7 121122]123]124

251 _ 144]as|46]47] Jodles]es]
32
H.S.

43

SEF8745
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TROUBLE DIAGNOSIS FOR DTC P0136
Rear Heated Oxygen Sensor (Rear HO2S) (Left

JANY AT Z/ bank) (Cont'd)

A/T ail pan

e-@ ~/ DIAGNOSTIC PROCEDURE
o T ?;g% \Q INSPECTION START
l @l

Rear heated oxygen sensor
//_;harness connector {left bank)

s s S .
Rear heated oxygen sensor > CHECK.IN.P.UT SIQNﬁL CIRCUIT. NG_ Check the following. A,
\ harness connectar {right bank) 1. Turn ignition switch “OFF™. * Harness connectors
) @@.E//\ i ( || 2 Disconnect rear heated oxygen sensor (R, (Ei2)
Front SEFO55T harness connector and ECM harness ® Harness connectors =[]
connector. ,
DiscoNNECT Ly ey 3. Check harness continuity between ECM If NG, repair harness or
iﬁ} @ Eé}] terminal G and terminal & . connectors. LG

Continuity should exist.

ECM _|© CONNECTOR" @i\j 4. Check harness continuity between ECM
7

5 terminal & {or terminal @ ) and ground.
r! [ Continuity should not exist.

[t OK, check harness for short.
l ’ l oK IFlE

i, Pl

SEF12J8T CHECK GROUND CIRCUIT. NG | Check the following. AT
1. Turn ignition switch “OFF”. "] @ Harness connectors
2. Loosen and retighten ground screws. . _
3. Check harness continuity between termi- # Hamess connectors 20
nal @ and engine ground. ,
Continuity should exist. ® Harness connectors i
It OK, check harness for short. . FA
OK * Harness for open or short
between rear heatec_i oxy- BA
gen sensor and engine s
ground
If NG, repair harness or B
connectors, -
v
B Disconnect and reconnect hamess connec- Sin

tors in the circuit. Then retest.

rd . l Trouble is not fixed. o
Ts. Eé} @i@ RS
Check ECM pin terminals for damage and | NG | Replace rear heated oxy-

5 check the connection of ECM harness con- -+ gen sensor. )
nector. Recennect ECM harness connector BT
and retest.

@ OK o
" -_J ! | (A
= SEF129T, INSPECTION END
EL
DX
299
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Left bank)

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed » ECM Rear
(ECCS | heated oxy-
control gen sensor

Mass air flow sensor Amount of intake air . module) heaters

The ECM performs ON/OFF control of the rear OPERATION
heated oxygen sensor heaters corresponding to the
; . Hear heated oxygen sensor
engine speed. Engine speed rpm heaters
Above 3,600 QFF
Below 3,600 ON
CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
¢ Engine speed: Idle ON
02 SEN HTR-B?
® Engine spead: Above 3,600 rpm OFF

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and & (ECCS ground) with a voltmeter,

TER-
WIRE DATA
MINAL T ONDITION
COLOR ITEM c (DC voltage)
NO.
|Engine is running. |
0-05v
193 U Rear heated oxygen sen- Engine speed is below 3,600 rpm.
sor heater (left bank) |Engine is runnim - BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o Check Items
Code No. Malfunction is detected when ... (Possible Cause)
PO141 & The current amperage in the rear heated oxygen # Harness or connectors
0902 sensor heater {left bank) circuit is out of the normal (The rear heated oxygen sensor heater circuit is
range. open or shorted.)
{The improper voitage drop signal is sent to ECM ® Rear heated oxygen sensor heater (left bank}
through the rear heated oxygen sensor heater.)
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Left bank)

(Cont’d)
% MONITOR % NoFar [] DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPSRPM(REF) 750rpm PROCEDURE
1} Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT. &l
2) Start engine and run it for at least 6 seconds at idle
speed. oo
OR I
G%;J 1) Start engine and run it for at least 6 seconds at idle
RECORD speed. - =
SEF420T 2) Select “MODE 3" with GST. E
OR
@ 1} Start engine and run it for at least 6 seconds in idle
condition. LG

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

3) Perform “Diagnostic Test Mode It (Self-diagnostic

results)” with ECM.
¢ When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE" should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode ll) because GST cannot display MODE 7 (1st trip AT
DTC) concerning this diagnosis. Therefore, using CON- “*
SULT or ECM (Diagnostic Test Mode Il}) is recommended.

EC-141 | 301



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Left bank)

(Cont'd)

IGNITION SWITCH
ON or START

i R

: FUSE
7.5A | BLOCK
(J7B)

Refer to EL-POWER.

r
] GR
G/R ] G/R Ll REAR HEATED
e SEL
GIR
L) [L2]) [N
) L W B
GR < N
(49 E14 “F-—---1-
(9) | I
e ! |
G/R I [
~l____ 1@
B
1)

F24

]
%-H}
EF—J

eiﬂ
I To EC-RRO2RH,
GR P G Roon-R

EC-RO2H-L-01

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

L
Tt
L
f L. ] e
I I
I |
N _
<1l __ 1. @
L ¥ BR
ST -
L BR
o
i 1 B
: : I To EC-MAIN
. ___Jre——@cw g
w @crs
L y I rBB_l
l—l—l ,—l—l B e(Fe) (E8D B B
123 [57] y I I
HR O2sAL | EC
T s, @ 4
MODULE) —__L— J.:—
FE9 F24
Refer to last page (Foldout page).
M49) , (Fa3
(la]a]ay (]2
516|718/ \als]e/
101}102]10a104] [r0s]106}107f108 24]25 44]45]as]47 65
109]110 1111112} {113[114biis]1s 31|32 Bﬂ@@ W
54]53]56]57[58] 73f74] 751 78
117[118l11elrz20] [121]122fi23h24 42]43 galss sols7lsslrafal sl so]l| av HS.
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Left bank)

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

i Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

Y

INSPECTION END

EC-143

L
WS Al ISR (Cont’d)
AT oil pan
DIAGNOSTIC PROCEDURE
7;} INSPECTION START
Rear heated oxygen sensor
harnass connector (!eft bank) Y
a1 CHECK POWER SUPPLY. NG | Check the following.
\ h:iresseacgnnzggfﬂnsi?sg’;nk 1. Turn ignition switch “OFF". | ® Harness connectors
-\ g ) 2. Disconnect rear heated cxygen sensor - (E®),
¢ @ { (left bank) hamess connecior. ® Hamess connectors
From SEFOSST| | 3. Turn ignition switch “ON”. ,
4. Check voltage between terminal @ and * Harness connectors
DISCGNNECT ground. ,
Voltage: Battery voltage e 7.5A fuse
oK & Harness for open or short
between front heated
@ oxygen sensor and fuse
If NG, repair harness or
connectors.
B]
CHECK GROUND CIRCUIT. NG‘ Check the following.
P & 1. Turn ignition switch “OFF~, | ® Harness connectors
Striao7] | 2 Disconnect EGM harness connector. (). E)
3. Check harness continuity between termi- e Hamess connectors
B nal @ and ECM terminal (&) . ,
" DISCONNECT Y vy Continuity should exist. e Harness for open or short
W If OK, check harness for short. between sensor and
H.S. 15. o ECM.
I T 1 If NG, repair harness or
a i )
IL_eom | ICONNECTORI! connectors.
123
CHECK COMPONENT NG | Replace rear heated oxy-
(Rear heated oxygen senscr heater). 7| gen sensor {left bank).
Refer to “COMPONENT INSPECTION” on
C%@ next page.
SEF131T l OK

LG

AT

FD

E' )

2

1B
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Left bank)

(Cont'd)
(&) | CcOMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.
1. Check resistance between terminals @ and @) .

ECT

e
@ a’;

- Resistance: 2.3 - 4.3Q at 25°C (77°F)
oy 2. Check continuity.
mscﬁ \%‘: Terminal No. Continuity
&/ \ @a®.3.® .
@add@, @, @
(] If NG, replace the front heated oxygen sensor.
= CAUTION:
b Discard any heated oxygen sensor which has been dropped
Is. from a height of more than 0.5 m (19.7 in) onto a hard surface
ocomeer [0 % such as a concrete floor; use a new one.

SEF132T]
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TROUBLE DIAGNOSIS FOR DTC P0150

Heater pad

Louver
Holder

S

Zirconia tube

SEF463R

Cutput voltage V, [v]

ol

Bich ——— |deal ratio — Lean

Mixture ratio

SEF288D)

Front Heated Oxygen Sensor (Front HO2S)
(Right bank)

COMPONENT DESCRIPTION

The front heated oxygen sensor (right bank) is placed into the
exhaust manifold {right bank}. It detects the amount of oxygen in
the exhaust gas compared to the outside air. The front heated
oxygen sensor {right bank) 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 oxy-
gen sensor (right bank) signal is sent to the ECM. The ECM adjusts
the injection pulse duration to achieve the ideal air-fuel ratic. The
ideal air-fuel ratio accurs near the radical change from 1V to OV.

CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

FR O2 SEN-B2

e Engine: After warming up

Maintaining engine speed at 2,000 rpm  (0- 0.3V & 0.6 - 1.0V

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground} with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running.|
50 R Front heated oxygen sen- 0 - Approximately 1.0V

sor {Right bank)

After warming up sufficiently and engine speed | (periodically change)
is 2,000 rpm,

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Code No.

Malfunction is detected when ...

Check ftems
{Possible Cause}

PO150
0503

® An excessively high voltage from the sensor is sent toc ECM. | # Harness or connectors
¢ The voltage from the sensor is constantly approx. 0.3V. {The sensor circuit is open or shorted.)
e The maximum and minimum voltages from the sensor are not | ® Front heated oxygen sensor (right bank)
reached to the specified voltages. e Fuel pressure
e |t takes more time for the sensor to respond between rich and | @ Injectors
lean than the speacified time. # Intake air leaks

LG
FiE

AT

RA
BR
ST

RS

EL

DX
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TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)

(Right bank} (Cont’d)
% MONTOR % NoFaL L] OVERALL FUNCTION CHECK
CMPSRPM (POS) 2137rpm
MAS AIR/FL SE 1.96V Use this procedure to check the overall function of the front heated
COOLAN TEMP/S 84°C oxygen sensor circuit. During this check, a 1st trip DTC might not
FR O2 SEN-B2 0.37V be confirmed.
FR 02 MNTR-B2 LEAN : : - :
INJ PULSE-B2 2 Gmsec 1) Start en‘gme and warm it up Sl{fﬁmently. L
A/F ALPHA-B2 101% 2y Select “MANU TRIG” and *HI SPEED” in “DATA
Q2SEN HTR-B2 ON MONITOR” mode with CONSULT, and select “FR Q2
u] SEN-B2” and “FR 02 MNTR-B2”.
| RECORD 3) Hold engine speed at 2,000 rpm under no load during
SEFS8ST the following steps.
4) Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR 02 MNTR-B2” in "DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH” 5 times in
10 seconds.
5 times (cycles} are counted as shown below:
cycle] 1]2]3|4]5]
FR 02 MNTR-B2 R-L-R-L-R-L-R-L-R-L-R
R = “FR O2 MNTR-B2”, “RICH"
L ="FR Q2 MNTR-B2”, “LEAN”
¢ “FR 02 SEN-B2” voltage goes above 0.6V at least
once.
e “FR O2 SEN-B2” voltage goes below 0.35V at least
once.
e The voltage never exceeds 1.0V.
3 B &
CMPS FR Q2 D W
17:51 *FPM Sggl T Maximunj - - ¢ Maximum voltage
gfp?ns)) 2 A A A A should be over 0.6V
0913 2050 0.19 T T A at least one time.
0911 2050 8.}3 z. S
09::09 2059 ' g = ©7] ' r ' ' ) 1 ! 1 ! * Minimum voltage
0007 07 018 R should be below 0.35V
0903 2060 0.23 @ [ S R N O al least one time.
0901 2012 0.43 O o N
GRAPH E E Minimum
-e SEF912Q
OR
o . @ 1) Start engine and warm it up sufficiently.
HS. gt A 2) Set voltmeter probes between ECM terminal &0 (sensor
e i és signal) and & (engine ground).
|[C_ecm__fofcomecror]] & " & 3) Check the following with engine speed held at 2,000
¥ = rpm constant under no ioad.
C%) e Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode I (FRONT
D O HEATED OXYGEN SENSOR MONITOR).
\@ ¢ C_//’@_H ¢ The maximum voltage is over 0.6V at least one time.
¢ The minimum voltage is below 0.35V at least one time.
SEF615P The voltage never exceeds 1.0V.
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TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (Cont’d)

EC-FRO2RH-01

IGNITION SWITCH
ON or START . €l
| s : Detectable line for DTC =4
Y. . FUSE . |Referto EL-POWER wemsne : Nor-detectable fine for DTC
o1 AT .
v [Lo] s A
ER]
Ve e G
I—-— /B R/B @ R/B = To EC-FROZLH,EC-FO2H-L
e
R/B :
Il
FRONT HEATED
OXYGEN SENSOR RH
F12
o 2] FE
LY R
( - 3 AT
T
I |
f i o
| l
| b )
: : F
I I
I I -
| | =
! | B =P o
f i
I | )
: : B » To EC-MAIN BR
] |
( . _. _. GF6 B * @
= GF15 ST
Uy R
Imall =]l rBB-I e
O2HFR O2sFR | ECM B B (Fs1 F62) B B L
‘SortroL 1 I
MODULE) @@ o _
L 1 B
F24 .@_
HA
Refer to last page(Foldout page;j . o
E62
2 1 [1
&5 . a.
GY GY W

03¢

101)102103]104]  1105}106[107{108

FBg9
@4

0911101111 [112) |113]114]115)116

N7 Hg[11efi20] [121[1224123]124)

SEF876S
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- TROUBLE DIAGNOSIS FOR DTC P0150

/""__'__—T-’_“___'—.
/_Front heated oxygen
1

sensor harness connector:

=

Front Heated Oxygen Sensor (Front HO2S)

(Right bank) (Cont’d)
DIAGNOSTIC PROCEDURE

: — -(right bank}
9= o e INSPECTION START
I a
2 ;
ol , : .
‘@ 1Y 3\ || CHECK INPUT SIGNAL CIRCUIT. »| Repair hamess or connec-
[T 1. Turn ignition switch “OFF". tors.
(,'-'s,‘ =4 2. Disconnect front heated oxygen sensor
(A (right bank) harness conneclor and
(K ECM harness connector. b EC
Al 3. Check harness continuity between ECM
A“ SEFQ5ET, terminal G and terminal @ .
- Continuity should exist.
Tl = Y Fes 4. Check harness continuity between ECM
S EE}] s Eéj] terminal & (or terminal 3 ) and
iy ] - ground.
o (12 b Continuity should not exist.
LECM |50| CONNECTOH“ i If OK, check harness for shoit.
J,OK
-~ Loosen and retighten engine ground
) SCrews.
Gy
= B y
Yes

SEFG17P)

Engine ground

CLEAR THE SELF-LEARNING DATA

1. Start engine and warm it up sufficiently.

@ 2. Select "SELF-LEARNING

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

. Clear the self-learning control
coefficient by fouching
“CLEAR”.

4. Run engine for at least 10 min-

utes at idle speed.
Are the 1st trip DTCs P0174,
P0175 detected? Is it difficult
to start eggine?

R

)

Y

BacTiveTesTR [
SELF-LEARN B1:100%
CONTROL B2 :100%

—=====z==z=x MONITOR ==zz==z==:
CMPSRPM (POS) Orpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 0.90V
FR 02 SEN-B2 0.90V
A/F ALPHA-BT 100%
A/F ALPHA-B2 m 100%
CLEAR
SEF324R
308

2. Turn ignition switch “"OFF”,

3. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

. Stop engine and reconnect
mass air flow sensor harness
connector.

. Make sure diagnostic trouble
caode No. 0102 is displayed in
Diagnostic Test Mode Il

. Erase the diagnostic test mode
1l (Seli-diagnostic resulis)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
ﬁlayed in Diagnostic Test Made

=

(5l

2]

7. Run engine for at least 10 min-
utes at idle speed.
Are the 1st trip DTCs 0209,
0210 detected? Is it difficult to
start engine?

J,No
®

EC-148

Go to “TROUBLE DIAG-
NOSIS FOR DTC P0174,
PG175, EC-180, 174.




TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)

(Right bank) (Cont’d)
®

:

Bisconnect and reconnect harness con-
nectors in the circuit. Then retest.

rTroubIe is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

NG

OK

A

INSPECTION END

EC-149

.| Replace front heated oxy-
| gen sensor (right bank).

MA

I

B

BR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Right

bank)

SYSTEM DESCRIPTION

Crankshaft position sensor (POS)

Engine speed

Mass air flow sensor

Amount of intake air

»| ECM Front
(ECCS heated oxy-
controt gen sensor

- medule) heaters

The ECM performs ON/OFF control of the front
heated oxygen sensor heaters corresponding to the

engine speed.

OPERATION
. Front heated oxygen sensor
Engine speed rpm heatars
Above 3,200 OFF
Below 3,200 ON

CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

® Engine spaed: Idle

ON

02 SEN HTR-B2

e Engine speed: Above 3,200

OFF

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and & (ECCS ground) with a voltmeater.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.|
0-0.5V
100 VIR Rear heated oxygen sen- Engine speed is below 3,600 rpm.
sor heater (F‘lght bank) LEngine is running.| BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 - 14v)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o Check liems
Code No. Malfunction is detected when ... (Possible Cause)
PO155 & The current amperage in the front heated oxygen ¢ Harness or connectors
1001 sensor heater (right bank) circuit is out of the normal (The front heated oxygen sensor heater circuit s

range.
(The improper voltage drop signal is sent to ECM
through the front heated oxygen sensor heater.)

open or shorted.)
Front heated oxygen sensor heater (right bank)

310
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TROUBLE DIAGNOSIS FOR DTC P0155

I

Yr MONITOR  ¥r NOFALL [
CMPSRPM (POS)  650rpm
MAS AIR/FL SE 1.28V
COOLANTTEMP/S  90°C
FR O2 SEN-B2 0.04V
FR 02 MNTR-B2 LEAN
FR 02 HTR-B2 ON

RECCRD

SEF582T)

Front Heated Oxygen Sensor Heater (Right
bank) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

@ 1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT. @i
2) Start engine and run it for at least 6 seconds at idle
speed.
OR A
= 1} Start engine and run it for at least 6 seconds at idle
= speed. S
2) Select “MODE 3” with GST. =i
OR
¢hoy 1) Start engine and run it for at least 6 seconds in idle e
condition. sl
2) Turn ignition switch “OFF”, wait at feast 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
resulis)” with ECM.
o When using GST, “DIAGNOSTIC TROUBLE CODE CON- ==

FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode 1l) because GST cannot display MODE 7 (1st trip a+
DTC) concerning this diagnosis. Therefore, using CON- *
SULT or ECM (Diagnostic Test Mode {i) is recommended.

(B>
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TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Right
bank) (Cont’d)

IGNITION SWITCH ]
ON or START '
x mmm : Detectable line for DTC
4
- 5A ELLJS’EK Referto EL-POWER —  NoP-detectaiie line for DTC
% (J/B)
EB2
||l2GI|

F25
Y/B AE e R/B < To EC-FROZLH,EC-FG2H-L
R/B

[l

FRONT HEATED
OXYGEN SENSOR RH
Fi2
I
Ly R
K_]_3
I |
I |
I I
1 !
| [
I i
I I
I I
! i
| I
I |
I I E =P
i I
I I
| i B = + To EC-MAIN
1 I |
I—-' -l
* GF15
LY R
e ek
O2HFR O2SFR I(EE%N&S is B (Fa) (F&2) B ?
CONTROL
MODULE} @ @
L L
F24 F25

Refer tc last page(Feldeut page) .
E§2

AT
o [ra

[ ]
SAGD) [ &
GY GY w

101[102]ros]ic4] [tosf08[107]r0e
1ogfiofritfre] [113frafris|ie
117]118[110f120] f121fizofi2sf14

4af4s]aela7] [e4]esTee
juslag|so]51]52]53]eeleal 7ol 1]
sa]ss [sels7]s8l7al 7475 | 76}

W
GY H.S.

SEFE778
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TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Right

== bank) (Cont'd)
f/ —Front heated oxygen
7 A sensor harness connector; DIAGNOSTIC PROCEDURE
R NE - (right bank)
P INSPECTION START
o 2 T @
oA v
‘# 7 A CHECK POWER SUPPLY. NG_h Check the following. a1
-Y-?_"‘ !/ 1. Disconnect front heated oxygen sensor | @ Hamess connectors LI
S/ {right bank) harness connector. ,
i} @ ' 2. Turn ignition switch “ON". ¢ 7.5A fuse
o/‘k\ SEFoseT| | 3. Check voltage between terminal @ and ® Harness for open cr short =
ground. between front heated
= DISCONNECT Voltage: Battery voltage ogygen sensor and fuse
1) If NG, repair harness or o
TS. Gé} OK connecters, LG
]
(1]=13 B
CHECK GROUND CIRCUIT. NG_ Repair hamess or connec-
1. Turn ignition switch “OFF”. "] tors.
C@ 2. Disconnect ECM harness connector. EE
3. Check harness continuily between termi- -
D O nal @ and.ECM terminal (G19) .
:fﬁ = Continuity should exist. )
If OK, check harness for short. [A\\T
SEFG46P
OK
E DISCONNECT = DISCONKWECT ‘r G
=5 (é} CHECK COMPONENT NG | Replace front heated oxy- PD
HS. T5. {Front heated oxygen sensor heater). "| gen sensor {right bank).
T = Refer to “COMPONENT INSPECTION”
[ecm_ |ofcomnecron]|  GlE® e &
119
OK
\d _
Disconnect and reconnect harness connec- A
m tors [n the circuit. Then retest.
Ci@ N lTroubIe is not fixed. BR
SEF847P| | Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector ST
and retest.
J' RS
INSPECTION END
BT
HIA
COMPONENT INSPECTION EL
Front heated oxygen sensor heater
% Check resistance between terminals @ and @) . D)
Resistance: 2.3 - 4.3Q at 25°C (77°I<=%
- Check continuity between terminals @ and @, @ and @.
E@ Continulty should not exist.
'f NG, replace the front heated oxygen sensor.
. CAUTION:
(ﬁa Discard any heated ox¥gen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
SEF5860 such as a concrete floor; use a new one.
313
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TROUBLE DIAGNOSIS FOR DTC P0156
Rear Heated Oxygen Sensor (Rear HO2S)
. (Right bank)

Heater pad

Zirconia tube

SEF327R

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas on right
bank.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratic is controlied 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

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

RR O2 SEN-B2 e Engine: After warming up

0-03Ve06-10V

Maintafning engine speed at 2,000 rpm

ECM terminals and reference value

Remarks: Specification data are reference values, and are measured between each terminal and & (ECCS ground) with a volimeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC vottage)
NO.
|Engine is running.'
Rear heated oxygen sen- )
56 w sor (RH) Aftar warming up sufficiently and engine speed 0 - Approximately 1.0V
is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching time between rich and lean than the front heated
oxygen sensor. The oxygen storage capacity before the three way catalyst causes the longer switching time.
To judge the malfunctions of rear heated oxygen sensor, ECM monitors the sensor’s voltage value and the
switching response during the various driving condition such as fuel-cut.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

P0156
0708

e An excessively high voltage from the senscr is sent to ECM.

® The maximum and minimum voltages from the sensor are not

reached to the specified voltages.
® |t takes more time for the sensor to respond between rich and

lean than the specified time.

® Hamess or connectors on right bank
{The sensor circuit is open.)
® Rear heated oxygen sensor (right bank)

e Harness or connectors on right bank
(The sensor circuit is shorted.)

® Rear heated oxygen sensor (right bank)

e Fuel pressure

® |njectors

# Intake air leaks

314
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TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor {(Rear HO2S)

(Right bank) (Cont’d)
macTveTEsTE OVERALL FUNCTION CHECK

FUEL INJECTION  25% Use this procedure to check the overall function of the rear heated
zzz==zzz== MONITOR =======z=:= oxygen sensor circuit. During this check, a 1st trip DTC might not
22%222'31;%2 oo 1) Start engine and warm it up sufficiently.
2) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SENSCOR-B2” as the monitor item
with CONSULT.
[M| upr J[DWON]|[Qd] 3) Check “RR 02 SENSOR” at idle speed when adjusting
SEF910Q “FUEL INJECTION” to £25%. EL

“RR 02 SENSOR” should be above 0.48V at least

comer once when the “FUEL INJECTION” is +25%. .
Ci@ “RR 02 SENSOR” should be below 0.43V at least LG
HS. E} once when the “FUEL INJECTION” is -25%.

' OR

ECM__ JO[CONNECTOR . . "

“ % l 55 ) @ 1) Start engine and warm it up sufficiently.
2)

Set voltmeter probes between ECM terminals 68 (sen-

2 i .
‘ ’ 10 /&s sor signal) and & {engine ground). e

3) Check the voltage when racing up to 4,000 rpm under
; Y no load at least 10 times.
< ¢ &YR (depress and release accelerator pedal as soon as pos-

SEFE35P sible)

I =

Q

=5

The voltage should be above 0.48V and below 0.43V

at least once during this procedure. ED
If the voltage can be confirmed in step 3, step 4is "~
not necessary.

4) Keep vehicle at idiing for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position. =
The voltage should he above 0.48V and below 0.43V
at least ance during this procedure.

123

<0143

x0.01V +04"65
64
]

The voltage should be above
0.48V at ieast one time.

- XXXXX

DATE: 19, 03, 1996
22

Pf#: 23710
RR Q2 SEN-B#
09:

SYST: ENGINE
0

The voltage should be below I'%T
__________________________________________________ 0.43V at least one time.

SEF127T

IBX
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TROUBLE DIAGNOSIS FOR DTC P0156
Rear Heated Oxygen Sensor (Rear HO2S)
(Right bank) (Cont’d)

IGNITION SWITCH ] EC-RRO2H-01
ON or START
! FUSE e : Dstectabls ling for DTG
g 7.5A E]IFS)CK Refer to EL-POWER. e - Non-detectable line for DTC
: =]
e _1
G/R
@49
(F63)
Lr‘IG T 6D
=~
Fial G/R
| 4 l
[<] REAR HEATED
OXYGEN
SENSOR RH
[ R N
YiR W B
«f____I->
| |
i I
| |
I I
T e
Y/R w B
O SRy -
Y/R W B
< NN X
| |
! | 8
} I l } To EC
| __ I MAIN
k‘_’_ ~@—@crs
—— i
@crs
VIR w N e o m—y
B B E B
Tl sl o Tha I
O2HRR O2SAR (ECCS ®
controL @
MODULE} | i R
= Fod
— Refer to last page (Foldout page).
&1 F1EIEA EA =
1
elel7]8/ %9 W a4/ 5y

101[102[103[104] Hos|ioeftor]108]
10911108 111]112]  [113[114{115| (16
M7|118[1S|120] [121[1221123]124

SEFB78S
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TROUBLE DIAGNOSIS FOR DTC P0156

REY S Y

5

Rear heated oxygen sensor
harness connectar (left bank)

AT e
Fear heated oxygen sensor /

harness connector (right bank)

ﬂ@ﬂf\ﬁy\ W | ({

Front SEFQ55T
DISCONNELT

" A€

DISCONNECT

A€ C) A€

i

ECM__ |O[CONNECTOR]| é%‘ﬁ
56 ‘

J
SEF134T]

SEF135T|

Rear Heated Oxygen Sensor (Rear HO2S)

(Right bank) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". ™| o Harness connectors
2. Disconnect rear heated oxygen sensor GORGE)]
harness connector and ECM harness If NG, repair harness or
connecter. connectors.
3. Check harness continuity between ECM
terminal 3§ and terminal @ .
Continuity should exist.
4. Check harness continuity between ECM
terminal & (or terminal @ ) and ground.
Continuity should not exist.
If OK, check harness for short.
lOK
B
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". *| e Harness connectors
2. Loosen and retighten ground screws. (F), (FiED
3. Check harness continuity between termi- e Harness connsectors
nal @ and engine ground. ,
Continuity should exist. ¢ Harness for open or short
If OK, check harness for shert. between rear heated oxy-
OK gen sensor and engine
ground
If NG, repair harness or
connectors.
¥
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
v Trouble is not fixed.
NG

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

OK

Y

INSPECTION END

EC-157

Repiace rear heated oxy-
gen sensor.
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TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Right
bank)

SYSTEM DESCRIPTION

Crankshaft position sensor (POS) Engine speed » ECM Rear
(ECCS heated oxy-
control gen sensor

Mass air flow sensor Amount of intake air | o) heaters

The ECM performs ON/OFF control of the rear OPERATION
heated oxygen sensor heaters corresponding to the
engine speed Engine speed rpm Front heated oxygen sensor
. heaters
“Above 3,600 OFF
Beflow 3,600 ON
CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
e Engine speed: Idle ON
02 SEN HTR-B2
e Engine speed: Above 3,600 rpm CFF

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and @ {(ECCS ground} with a veltmeter,

TER-
WIRE DATA
MINAL ITEM CONDITION
A COLOR T (DC voltage)
NO.
|Engine is runnIng.|
0- 0.5V
(20 YR Rear heated oxygen sen- Engine speed is below 3,600 rpm.
L Engine speed is above 3,600 rpm. (11 -14v)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o Check ltems
Code No. Malfunction is detected when ... (Passible Cause)
P0O161 ® The current amperage in the rear heated oxygen * Harness or connectors
1002 sensor heater (right bank) circuit is out of the normal (The rear healed oxygen sensar heater circuit is
range. open or shorted.}
(The improper voltage drop signal is sent to ECM ® Rear heated oxygen sensor heater (right bank)
through the rear heated oxygen sensor heater.)
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TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Right

bank) (Cont’d)
% MONIOR 3¢ NoFaw [] DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPSsRPM(REF) 750rpm PROCEDURE '
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT. Gl
2) Start engine and run it for at least 6 seconds at idle
speed.
OR WA
= 1} Start engine and run it for at least 6 seconds at idle
RECORD speed. -
SEF420T 2) Select “MODE 3” with GST. EM
OR
1) Start engine and run it for at least 6 seconds in idle .
condition. 6

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.
® When using GST, “DIAGNOSTIC TROUBLE CODE CON- =z
FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode Il) because GST cannot display MODE 7 (1st trip a9
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM {Diagnostic Test Mode Il) is recommended.
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TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Right
bank) (Cont’d)

IGNITION SWITCH 7] EC-RO2Z2H-R-01

ON or START

! FUSE .  Detectabie line for DTG

BLoCk |Referto EL-POWER. —; Non-detectable line for DTC

§ 7.5 BLO
3]

=

1tscl]
G/R
(M49)
(ES)
F63
GR T
_G/H@Gm
G/R
| 4
[2] REAR HEATED
OXYGEN
SENSOR RH
L) L] [La]
Y/R w B
< N >
i 1
| |
| |
I 1
-t N e
Gy Ly
Y/R G W B
SN N 1o
I |
i !
[ I | }To EC
I o | MAIN
T e—ee o>
““““““ ]
@crs
viR w | r—elilfke—
I—l—] B B (fe2) B B
olﬁlﬂ o‘;iﬁ-ﬂlﬂ EE%%S I J . = |
(CONTHOL @ ®
MODULE} | __]___
F&g = =
@D
Refer to last page (Foldout page).
(AT2[5]0 T2 (449, E6)
el Is) Gl

101[102]103[104] |105]|106]107]108]
10941100111 |112] [115[114]115)116
7181181120 |121122{123)124]

SEF8793
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TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Right

bank) (Cont’d)

3

e oTE TEST H - DIAGNOSTIC PROCEDURE
* kK :
zzzzzz==== MONITOR ======z=z=- INSPECTION START
CMPS+RPM (POS) 737rpm T
MAS AIR/FL. SE 1.20V
IACV-AAC/HV 26% l
m CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignitien switch “OFF” | ® Harness connectors
mnl—g—”ij TEST 2. Disconnect rear heated oxygen sensor NGH)]
[5 ” 6 ” ” ] START {right bank) harniess connector. ¢ Harness connectors
SEF971Q| | 3. Turn ignition switch "ON”, (Fe3),
4. Check voltage between terminal @ and ® 7.5A fuse
HSCONNEGT ground. ® Harness for open or short
.F i@ «.! ) Voltage: Battery voliage between front heated
T5. ‘@4 oxygen sensor and fuse
OK If NG, repair harness or
@ connectors.
E L
CHECK GROUND CIRCUIT. NG [ Check the following.
1. Turn ignition switch “OFF". "1 # Harness connectors
| ! ' 2. Disconnect ECM harness connector. GDNGED,
D 3. Check harness continuity between termi- * Harness for open or short
130T nal @ and ECM terminal (G22) . “between sensor and
Continuity should exist. ECM
If OK, check harness for short. If NG, repair harness or
DISCOMMECT DISCONNECT
e i connectors.
H.S. T.8. &:}I ]
“ ECM [0 connECTOR ” @ CHECK COMPONENT NG [ Replace rear heated oxy-
o2 (Rear heated oxygen sensor heater}. 7| gen sensor {right bank).

Refer to “COMPONENT INSPECTION” on
next page.

OK
¥

(2]

@&

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

SEF1386T

v Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harmess connector

and retest.

INSPECTICN END

EC-161

A

E

LG

EL

IE)4
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L=
T

®

3. @-—-—-
DISCONNELT 4

[Q]
\es
&/ \
2l |

&

A

DISCONNECT

230 )
=,

F
R

=

SEF132T]|
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Rear Heated Oxygen Sensor Heater (Right
bank) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.
1. Check resistance between terminals @ and @) .
Resistance: 2.3 - 4.3Q at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@and@®. 3. @ ' No
@ad®, @,@
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.

EC-162



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Left bank)
(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 2l
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.}, the iz
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

ECM =
Front heated oxygen sensors Density of oxygen in exhaust gas > (ECCS Injectors )
(Mixture ratio feedback signal) control
dul o
module) LE
Diagnostic Trouble S Check Items
Code No. . Malfunction is detected when ... (Possible Cause)
PO171 e Fuel injection system does not operate properly. ¢ Intake air feaks
a5 e The amount of mixture ratio compensation is too large. (The | e Front heated oxygen sensor (left bank) i
mixture ratio is too lean.) e Injectors {left bank)
* Exhaust gas leaks
#® |ncorrect fuel pressure AT
& | ack of fuel
® Mass air flow sensor
FA
Elft
DIAGNOSTIC TROUBLE CODE CONFIRMATION 8T
WacTveTesTE [ PROCEDURE (Overall)
SELF-LEARN B1:100% . . ..
CONTROL B2 100% 1} Start engine and warm it up sufficientiy. -
====7===== MONITOR =========2 2) Turn ignition switch “OFF” and wait at least 5 seconds. RS
CMPS=RPM (POS) Orpm 3} Turn ignition switch “ON” and select “SELF-LEARN
CgOLAN TEMF/S 93‘:/0 CONTROL” in “ACTIVE TEST” mode with CONSULT. ¥
FR 02 SEN-B1 0.01 _ i ol i g
FR 02 SEN.B2 oV 4) %?_aErAtlgE self-learning control coefficient by touching
AF ALPHA-B1 100% A .
AF ALPHA-B2 100% 5) Select “DATA MONITOR” mode with CONSULT.
] ; , . , R
i CLEAR 6) Start engine again and run it for at least 10 minutes at [
£Fa20R idle speed.
The 1st trip DTC P0171 should be detected at this
stage, if a malfunction exists. [EL

7) If it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.

e When using GST, “DIAGNOSTIC TROUBLE CODE i
CONFIRMATION PROCEDURE” should be per-
formed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode |I) because GST cannot
display MODE 7 (1st trip DTC) concerning this diag-
nosis. Therefore, using CONSULT or ECM (Diagnos-
tic Test Mode ll) is recommended.

EC-163 | 323



TROUBLE DIAGNOSIS FOR DTC P0171

SEF049T,

324

Fuel Injection System Function (Left bank)
(Lean side) (Cont’d)

Crank engine while depressing accelerator pedal.
If engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-167. ,
If the engine does not start, visually check exhaust and
intake air leak again.

OR

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Select “MODE 7” with GST. Make sure 1st trip DTC
PO100 is detected.

Select “MODE 4” with GST and erase the 1st trip DTC
P0O100.

Start engine again and run it for at least 10 minutes at
idie speed.

Select “MODE 7” with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction exists.
If it is difficult to start engine at step 8, the fuel injection
system has a malfunction.

When using GST, “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE” should be per-
formed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode Il) because GST cannot
display MODE 7 (1st trip DTC) concerning this diag-
nosis. Therefore, using CONSULT or ECM (Diagnos-
tic Test Mode Il) is recommended.

Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-167.

If the engine does not start, visually check exhaust and
intake air leak again.

OR

1)
2)
3)

Disconnect mass air flow sensor harness connector.
Start engine and run it at least 3 seconds at idle speed.
Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |.

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The DTC 0115 should be detected at this stage, if a
malfunction exists.

If it is difficult to start engine at step 8, the fuel injection
system also has a malfunction.

EC-164
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Fuel Injection System Function (Left bank)
(Lean side) (Cont'd)

e When using GST, “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE” should be per-
formed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode H} because GST cannot
display MODE 7 (1st trip DTC) concerning this diag-
nosis. Therefore, using CONSULT or ECM (Diagnos-
tic Test Mode ll) is recommended. ' AR,

Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE”,

EC-167. G

If the engine does not start, visually check exhaust and

intake air leak again.
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Left bank)

(Lean side) {(Cont’d)

IGNITION SWITCH ] - -
IO ST EC-FUELLH-01
0———| s | Dstectable line for DTG
154 754 EJ?BS)E BLOCK | Refer to EL-POWER. m—  Non-getectable line for DTG
g :
1 1
lee] 12G |
W YE
Fé3
W
o
5]
i . Y/B R/B
I
F101 .——..-—.—ﬁ
W/R W/R WA WiR AE
21 = IC2] =] [5] FRONT HEATED
INJECTOR INJECTOR INJECTOR INJECTOR OXYGEN
NO.1 NG.3 NO.5 NO.7 SENSOR LH
Fas
- O o OO [l 2]
/B RAW RIG R GW W
b
~H4
| |
| I
! [ >
Fict o B
GO - [N [N o
I_l—l- Fa2 Ll_‘_ L.J‘ Ll"I | I To EC
/B RAW PU/R RAY I i I B t M
i [
1 ®-0-0cs B
GF11
GW W
[rez] [in] [riz] [ iG] re<{areq
INJ INJ INJ INJ 02 02 B BGFED) (Fd)B 8
#1 43 #5 #7 HFL  8FL i |
® L
ECM (ECCS CONTROL MODULE) JT— JT—
F25
Refer to last page (Foldout page).
(ZDNGD
[ ] | | <l
e @
GY  GY GY W B B B B

101]102[103 105]106]107|

108

109)110) 111|112 |13 15

116

17p118[119]120] 121 123

124
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TROUBLE DIAGNOSIS FOR DTC P0171

SEF099P)

Front
I

= /ﬁf%ﬁ\\ \

(A
O

Front heated
oxXygen sensor
(teft bank)

vy

Brake booster

SEF054T

E] . DISCONNECT

. DISCONNECT

[ Ecwm IOiCONNECTORll G

a1

SEF629P)

Fuel Injection System Function (Left bank)

(Lean side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen fer an
exhaust air leak before three way catalysi.

NG Repair or replace.

lOK

A

HA

CHECK FOR INTAKE AIR LEAK.

Start engine and run it at idle. Listan for an
intake air leak after the mass air flow sen-
sor.

NG Repair or replace.

OK

E Y

Y

CHECK FRONT HEATED OXYGEN SEN-

SOR (L.EFT BANK).

1. Turn ignition switch “QFF™.

2. Disconnect front heated oxygen sensor
{left bank) harness connector and ECM
harness connector.

3. Check harness continuity between ECM
terminal & and terminal & .
Continuity should exist.

4. Check harness continuity between ECM
terminal € (or terminal & ) and ground.
Continuity should not exist.

If OK, check harness for short.

NG_ Repair harness or connec-

‘OK

"1 tors.

AT

CHECK FUEL PRESSURE.
1. Release fuel pressure to zerc. Refer to
EC-23.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
{2.4 kg/cm?®, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kgfem?, 43 psl)

NG | Gheck fuel pump and cir-

OK

Y

cuit. Refer to EC-323.

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW™ in
JE ./ “DATA MONITOR” mode with
CONSULT.
3.0 - 6.0 g-m/sec: at idling
12.9 - 25.3 g-m/sec: at 2,500 rpm
OR

NG Check connectors for

Check “mass air flow” in MODE 1

with GST.

3.0 - 6.0 gm/sec: at idling

12.9 - 25.3 gm/sec: at 2,500 rpm
OR

Cheack mass air flow sensor output
voltage, refer to EC-104,
Approximately 2.1V: at 2,500 rpm

¥ OK
®

EC-167

"1 rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds. Refer to EC-89.

&

EL,

[

(3

327
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l ACTIVE TEST B D

% % % POWER BALANCE * % %
MONITOR = = =
CMFS.RPM(POS)  650rpm
MAS AIR/FL SE - 1.12V
IACV-AAC/Y 23%

—ly

TEST
START

SEF375N

MEC703B|

SEF595Q

Fuel Injection System Function (Left bank)

(Lean side) (Cont'd)
®

l

CHECK FUNCTION OF INJECTORS

{LEFT BANK).

1. Install all parts removed.

2. Start engine. .

3. Perform “POWER BALANCE” in

“ACTIVE TEST" mode with
CONSULT.

4. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

NG

h 4

Perform TROUBLE DIAG-

3. Listen to each injector operating
sound.
Clicking noise should be
heard.

i3]

=

OK

A\

Conlfirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

A d

1. Turn ignition switch “OFF”,

. Disconnect injector harness cennectors
cn left bank.

. Remove injector gallery assembly.
Refer to EC-24.
Keep fuel hose and ali injectors con-
nected to injector galfery.
The injector harness connectors on right
bark shoutd remain connected.

E] . A4

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors*, EG-310.
Repair harness or cornec-
tors.

328

1. Disconnect all ignition coil harness con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG

Replace injectors from

OK
¥

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-168

" | which fuel does not spray

out.




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Left bank)

(Rich side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fue! Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the @[
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.

in case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the [
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic). '
. | ECM Ell)
Front heated oxygen sensors Density of oxygen in exhaust gas > (ECCS » Injectors
{Mixture ratio feedback signal) | controi
module) e
Diagnostic Trouble . Check Items
Code No. Malfunction is detected when ... (Possible Cause)_
PO172 * Fuel injection system does not operate properly. e Front heated oxygen sensor (left bank)
0114 ® The amount of mixture ratio compensation is too large. (The | e Injectors (left bank) FEe
mixture ratio is too rich.) e Exhaust gas leaks
& Incorrect fuel pressure o
* Mass air flow sensor A
PD
Fia
BR
DIAGNOSTIC TROUBLE CODE CONFIRMATION &
BacTiveTesTl (] PROCEDURE (Overall)
SELF-LEARN B 1 100% . . -
CONTROL B2 : 100% 1) Start engine and warm it up sufficiently. .
zzzzzzzzos MONITOR ==zz=2=222z 2) Turn ignition switch “OFF” and wait at least 5 seconds. RS
CMPSeRPM {POS) Orpm 3) Turn ignition switch “ON” and select “SELF-LEARN
COOLAN TEMP/S 93°C CONTROL” in “ACTIVE TEST” mode with CONSULT.
T o SN oy oy 4) Clear the self-leaming control coefficient by touching Ell
AJF ALPHA-B1 100% CLEAR”.
A/F ALPHA-B2 ] 100% 5) Select “DATA MONITOR" mode with CONSULT. 1
CLEAR 6) Starl engine again and run it for at least 10 minutes at "4
SEF330R idle Speed.
The 1st trip DTC P0172 should be detected at this =8
stage, it a malfunction exists. =
7) Ifit is difficult to start engine at step 6, the fuel injection
system has a malfunction, tog. 18X
If engine does not start, remove ignition plugs and
check for fouling, etc.
OR
329
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SN

/

Mass air flow
Sensor harnessy

) A
Air cleaner
A

SEFQ49T]

330

Fuel Injection System Function (Left bank)
(Rich side) (Cont'd)

1)
2
3)

4)
5)

Start engine and warm it up sufficiently.

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

Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.
Stop engine and reconnect mass air flow sensor har-
ness connector.
Select “MODE 7" with GST. Make sure 1st trip DTC
P0100 is detected.
Select “MODE 4” with GST and erase the 1st trip DTC
P0100.
Start engine again and run it for at least 10 minutes at
idle speed.
Sefect “MODE 7” with GST. The 1st trip DTC P0O171
should be detected at this stage, if a malfunction exists,
If it is difficult to start engine at step 8, the fuel injection
system has a malfunction.
If engine does not start, remove ignition plugs and
check fer fouling, etc.

OR

Disconnect mass air flow sensor harness connector.
Start engine and run it for at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness connecior.

Turn ignition switch “ON”,

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode It to Diagnostic Test Made |

Perform “Diagnostic Test Mode [l (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The DTC 0114 should be detected at this stage, if a
malfunction exists.

Iif it is difficult to start engine at step 8, the fuel injection
system also has a malfunction.

If engine does not start, remove ignition plugs and
check for fouling, etc.

EC-170
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Fuel Injection System Function (Left bank)
(Rich side) (Cont’d)

IGNITION SWITCH ] . R
ON ar START EC-FUELLH-01
0-———-—-i e  Deleclable line for DTC
15A 758 (FJ'}JE%E BLOCK | Refer to EL-POWER. e - Non-delectable line for DTC
€2 (M0
T 1
1[8B]| |Li2aly
W B
W
F22
5
W/R G YR R/B
I D
F101 @ me— .ﬁ
WiR WIR WR Wi RB
=1 =1 =1l =1l EX FRONT HEATED
INJECTOR INJEGTOR INJECTOR INJECTOR OXYGEN
NO.t NO.3 NO.5 NO.7 SENSOR LH
é é Fi03 é é
o O 0 O SR
RB RW RIG RiL oW W
[
I |
| |
| [ +
I | B
)-8 ey i [ L) AR
Fa2 1 | To EC-
R/B RAW PU/R R/Y i t B ¢ AN
B I
F1@-@=-@cFs B =P
GF11
GW W
[rez] [ir [zl Fice] Izl [f5] reLikeq
ING INJ N INJ 0z o2 B BT =B B
#1 43 #5 #7 HFL  SFL i |
o @
ECM (EGCS CONTROL MODULE) ‘—!—— “L‘
F24 Fz5
Refer to last page {Foldout page).
v (49) . (Fe3
. [ [
GY GY GY W B B B B
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107
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109]1t0[111]112) 113

15

116

117118119120
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123
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TROUBLE DIAGNOSIS FOR DTC P0172

SEF0S9F
o7 LA
/
ION
2O
=3 Front heated
\*—-4”'*35 /;\13:’3?‘2;;7"5”
) WED ) |

\Brake booster

) ﬁTfA

Fuel Injection System Function (Left bank)

(Rich side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK FOR EXHAUST AIR LEAK.

Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-
lyst.

CK

B A4

NG

Repair or repiace.

CHECK FRONT HEATED OXYGEN SEN-

SOR (LEFT BANK).

1. Tum ignition switch “OFF".

2. Disconnect front heated oxygen sensor
(left bank) harness connector and ECM
harness connector.

3. Check harness continuity between ECM
terminal G and terminal & .
Continuity should exist.

4, Check harness continuity between ECM
terminail & {or terminal (& ) and ground.
Continuity should not exist.

If OK, check harness fcr short.

NG

.| Repair harness cr connec-

SEF054T)|
V DISCONNECT

L ECM ] CONNECTOR| G%E)
|
!
. = SEFG29P

332

OK

Y

7| tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zere. Refer to
EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
{2.4 kgiem?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/iem?, 43 psi)

NG

Check fuel pump and cir-

4’ OK

cuit. Refer to EC-323.

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
“DATA MONITOR"” mode with
CONSULT.
3.0 - 6.0 g-m/sec: at idling
12.9 - 25.3 g-m/sec: at 2,500 rpm
OR

NG

Check connectors tor

Check “mass air flow” in MODE 1

with GST.

3.0 - 6.0 g-misec: at idling

12.9 - 25.3 g-m/sec: at 2,500 rpm
OR

a@%‘

@ Check mass air flow sensor output
- voltage, refer to EC-104.
Approximately 2.1V: at 2,500 rpm

¥ OK
®

EC-172

rusted terminals or lnose
connections in the mass air
flow sensor circuit or engine
grounds. Refer to EC-99,




TROUBLE DIAGNOSIS FOR DTC P0172

I _ECM  |o|coNnEcTOR]|
102,104,111,113
—_—

sy

" sEFsgtqQ

Fuel injection System Function (Left bank)

(Rich side) (Cont’d)

®
l
CHECK INJECTORS (LEFT BANK}). NG‘ Perform TROUBLE DIAG-
. Turn ignition switch “ON". 7| NOSIS FOR NON-DE-
2. Check voltage between ECM terminals TECTABLE ITEMS,
(iezy, (Gea) , (11), (013) and ground “Injectors”, EC-310.
with CONSULT or tester. Repair harness or connec-
Battery vollage should exist. tors.
3. Turn ignition switch “OFF.
oK
Y
Remove injector assembly. Refer to EC-24.
Keep fuel hose and all injectors connected
to injector gallery.
v
Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.
Y
1. Disconnect all injector hamess connec-  [P1PS | Replace the injectors from

tors.

2. Disconnect all ignition coil harness con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does nol drip from injec-
tor.

Does not drip.
¥

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

hd

INSPECTION END

which fuel is dripping.

EC-173
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TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Right bank)
(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 sensors. The
ECM caicuiates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.}, the
ECM judges the condition as the fuel injection system malfunction and light up the MIL {2 trip detection logic).

ECM
i i haust E
Front heated oxygen sensors Density of oxygen in exhaust gas > ( CCSI’ » Injectors
(Mixture ratic feedback signal) contro
medule)
Diagnostic Trouble . W Check Items
Code No. Malfunction is detected when ... (Possible Cause)
PO174 & Fuel injection system does not operate properly. ® Intake air leaks
0210 e The amount of mixture ratio compensation is too large. (The | Front heated oxygen sensor (right bank)
mixtura ratio is too lean.) * |njectors (right bank)

e Exhaust gas leaks

® Incorect fuel pressure
e Lack of fuel

* Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
i L: ACTIVE TEST l L] PROCEDURE (Overall)

gom':fﬂopﬁHN E; : :880,/2 1) Start engine and warm it up sufficiently.
=====z===2 MONITOR =====z===: 2) Turn ignition switch “OFF” and wait at least 5 seconds.
CMPS*RPM (POS) Orpm 3) Turn ignition switch “ON” and select “SELF-LEARN
COOLAN TEMP/S 93°C CONTROL"” in “ACTIVE TEST” mode with CONSULT.
PR e ooy 4) Clear the self-learning control coefficient by touching
A/F ALPHA-B1 100% “CLEAR”.
A/F ALPHA-B2 ] 100% 5) Select “DATA MONITOR” mode with CONSULT.

CLEAR ] 6) Starl engine again and run it for at feast 10 minutes at

SEF320R idle speed.

The 1st trip DTC P0174 should be detected at this
stage, if a malfunction exists.

7) |f it is difficult to start engine at step 6, the fuel injection
system has a malfuncticon, too.

e When using GST, “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE” should be per-
formed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode li) because GST cannot
display MODE 7 (1st trip DTC) concerning this diag-
nosis. Therefore, using CONSULT or ECM {Diagnos-
tic Test Mode 1) is recommended.

334 EC-174



TROUBLE DIAGNOSIS FOR DTC P0174
Fuel Injection System Function (Right bank)
(Lean side) (Cont’d)

Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE",

EC-178.

If the engine does not start, visually check exhaust and gy

intake air leak again. B
OR

Gagg 1) Start engine and warm it up sufficiently.
) Turn ignition switch “OFF” and wait at least 5 seconds. |
) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.
4) Stop engine and reconnect mass air flow sensor har-
ness connector.

2
3

N 5) Select “MODE 7” with GST. Make sure 1st trip DTC FE
a\/ P0100 is detected.
e’ 6) Select “MODE 4" with GST and erase the 1st trip DTC
e P0100. AT
SEFDA9T, 7) Start engine again and run it for at least 10 minutes at
idle speed.

8) Select “MODE 77 with GST. The 1st trip DTC P0i71 [PD
should be detected at this stage, if a malfunction exists.
9} It it is difficult to start engine at step 8, the fuel injection
system has a malfunction. FA
¢ When using GST, “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE” should be per-
formed twice as much as when using CONSULT or [RA
ECM (Piagnostic Test Mode Il) because GST cannot
display MODE 7 (1sf trip DTC) concerning this diag-
nosis. Therefore, using CONSULT or ECM (Diagnhos- El
tic Test Mode 1l) is recommended.
Crank engine while depressing accelerator pedal.
i engine starts, go to “DIAGNOSTIC PROCEDURE”, ST
EC-178.
If the engine does not start, visually check exhaust and _ .
intake air leak again.
OR
@ 1} Disconnect mass air flow sensor harness connector. 7
2) Start engine and run ii for at least 3 seconds at idle =
speed.
3) Stop engine and reconnect mass air flow sensor har- m
ness connector. i
4) Turn ignition switch “ON".
5) Perform “Diagnostic Test Mode |l {Self-diagnostic BL
results)” with ECM. Make sure DTC 0102 is detected. =
6) Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |. DX
7) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM, Make sure DTC 0505 is detected.
8) Start engine again and run it for at least 10 minutes at
idle speed.
The DTC 0210 should be detected at this stage, if a
malfunction exists.
9) it is difficult to start engine at step 8, the fuel injection
system also has a malfunction.
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TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Right bank)
(Lean side) (Cont’d)

e When using GST, “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE” should be per-
formed twice as much as when using CONSULT or
ECM (Diagnostic Test Mode Il) because GST cannot
display MODE 7 (1st trip DTC) concerning this diag-
nosis. Therefore, using CONSULT or ECM (Diagnos-
tic Test Mode ll) is recommended.

Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE”,

EC-178. '

If the engine does not start, visually check exhaust and

intake air leak again.
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TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Right bank)
(Lean side) (Cont’'d)

IGNITION SWITCH ] EC-FUELRH-01

ON or START

———— I  Detectable line for CTC
FUSE BLOCK | Refer to EL-POWER. e : NoON-detectable line for DTC
7.54 |(V/B) _

(1), Es2)

:
5] ]

163
- Fog
15 ] N -y W @ —— i P LS EFRNECTI,
w
I To EC-INJECT
F21 ? w "E%—FUELJLHC
w
F26
4
Fi06
win
F111 @ e ) mnesss—"
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r'—| r'—| |—'—| [—'—| el
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NO.2 NC.4 NO.6 NO.8 SENSOR RH
é é é @
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| I
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TROUBLE DIAGNOSIS FOR DTC P0174

SEF099P

Fuel Injection System Function {Right bank)

(Lean side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l
CHECK EXHAUST AIR LEAK. NG_‘ Repair or replace.
Start engine and run it at idle, Listen for an v
exhaust air leak before three way catalyst.
CK
¥
NG

—Front heated oxygen
sensor harness connector‘
(nght bank)

SEF056T

w]

@ HECOMKECT SE DISCONNECT

AE M4€
T— 1
{0 cCoNNECTOR| 112
50

[ EcMm

=l

SEF617P)

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle. Listen for an
intake air leak after mass air flow sensor.

g lOK

- Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR (RIGHT BANK).

1. Turn ignition switch “OFF",

2. Disconnect front heated oxygen sensor
{right bank) harness connector and ECM
harness connector.

3. Check harness continuity between ECM
terminal ¢ and terminal & .

Continuity should exist.

4. Check harness continuity between ECM
terminal @& (or terminal & } and ground.
Continuity should not exist.

If OK, check harness for short.

NG

‘LOK

.| Repair harness or connec-

7| tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. Refer to
EC-23.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
{2.4 kgicm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kgicm?, 43 psi)

NG

338

CK

L

Check fuel pump and cir-
cuit. Refer to EC-323.

CHECK MASS AIR FLOW SENSOR.
= Cheack “MASS AIR FLOW” in
2/ “DATA MONITOR” mode with
CONSULT.
3.0 - 6.0 gm/sec: at idling
12.9 - 25.3 g'm/sec: at 2,500 rpm

NG

OR

Check “rmass air flow™ in MODE 1
with GST.

3.0 - 6.0 g-m/sec: at idling

12.9 - 25.3 g-m/sec: at 2,500 rpm
Check mass air flow sensor output
voltage, refer to EC-104.
Approximately 2.1V: at 2,500 rpm

v OK
@

- EC-178

Check connectors for
rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds. Refer to EC-99.




TROUBLE DIAGNOSIS FOR DTC P0174

WACTIVE TESTH [ ]

¥ % &k POWER BALANCE % % %
MONITOR = = =
CMPS-RPM(PCS) BR0rpm
MAS AIR/FL SE 1.12v
IACY-AAC/Y 23%

Iy

BB
(s o) )e]

TEST
START

SEF375N

Suitable tool

MECT7038

SEF595Q

Fuel Injection System Function (Right bank)

(Lean side) (Cont’d)
®

l

CHECK FUNCTION CF INJECTCRS
{RIGHT BANK).
1. [nstall all parts removed.
2. Start engine.
3. Perform "POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.
4. Make sure that each circuit pro-

speed drop.
OR

NG

) 4

Perform TROUBLE DIAG-

Listen fo each injector operating
sound.

Clicking noise should he
heard.

duces a momentary engine
®*

4' OK

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle,

Y

1. Turn ignition switch “OFF™.

2. Disconnect injector harness connectors
on right bank.

3. Remove injector gallery assembly. Refer
to EC-24.
Keep fuel hose and all injectors con-
nected to injector galiery.
The injector harness connectors on left
bank should remain connected.

E v

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-310.
Repair harness or connec-
tors.

1. Disconnect all ignition coil harness con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injector.

NG

Replace fnjectors from

oK

Y

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

\J

INSPECTION END

EC-179

> which fuel does not spray

cut.

PN

)

PD

=T
= [

E{’J@\‘.

B

I,

o

102
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Right bank)
(Rich 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 sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is exiremely 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).

ECM
Density of oxygen in exhaust ga ECCS
Front heated oxygen sensors Sity of oxyge exhaust gas > ( | » injectors
{Mixture ratio feedback signal) contro
module)
Diagnostic Trouble . Check Rems
Malfunction is detected when ... .

Code No. (Possible Cause)
PO175 # Fuel injection system does not operate properly. # Front heated oxygen sensor {right bank)
0209 e The amount of mixture ratioc compensation is 100 large. (The | e Injectors (right bank)

mixture ratio is too rich.) e Exhaust gas leaks
® Incorrect fuel pressure
& Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
MacTvetesTR [ PROCEDURE (Overall)

SELF-LEARN B1:100% . , .
CONTROL B2:100% 1} Start engine and warmn it up sufficiently.

zzzzzz=z2z MONITOR =========: 2) Turn ignition switch “OFF” and wait at least 5 seconds.
CMPS*RPM (POS) Orpm 3) Turn ignition switch “ON” and select “SELF-LEARN
COOLAN TEMP/S 93°C CONTROL” in “ACTIVE TEST” mode with CONSULT.
o Ny 090y 4) Clear the self-learning control coefficient by touching
A/F ALPHA-B1 100% CLEAR".
AF ALPHA-B2 [/} 100% 5) Select "DATA MONITOR” mode with CONSULT.

l CLEAR | 6) Start engine again and run it for at least 10 minuies at

SEFA30R idle SPEEd.

The 1st trip DTC P0175 should be detected at this
stage, if a malfunction exists.
7) It it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.
if engine does not start, remove ignition plugs and
check for fouling, etc.
OR

340 EC-180



TROUBLE DIAGNOSIS FOR DTC P0175
Fuel Injection System Function (Right bank)
(Rich side) (Cont’d)

Air cl
f ! Ceaner\ = 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds.

3) Disconnect mass air flow senscr harness connector.
Then restart and run engine for at least 3 seconds at

idle speed.
\ 4) Stop engine and reconnect mass air flow sensor har-
=7, ness connector. MA
W 5) Select “MODE 7” with GST. Make sure 1st trip DTC
B P0100 is detected.
SEFD40T o) gglﬁ% “MODE 4” with GST and erase the 1st trip DTC 5}y
7} Start engine again and run it for at least 10 minutes at
idle speed. LG

8) Select “MODE 7" with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction exists.

9) Ifit is difficult to start engine at step 8, the fuel injection
system has a malfunction.
If engine does not start, remove ignition plugs and

check for fouling, etc. FE
OR
@ 1) Disconnect mass air flow sensor harness connector.
2) Start engine and run it for at least 3 seconds at idle AT
speed.
3) Stop engine and reconnect mass air flow sensor har-
ness connector. PD

4) Turn ignition switch “ON".

5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected. A

8) Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |.

7) Perform “Diagnostic Test Mode Il (Self-diagnostic RA
results)” with ECM. Make sure DTC 0505 is detected.

8) Start engine again and run it for at least 10 minutes at
idle speed. eR
The DTC 0209 should be detected at this stage, if a
malfunction exists. ST

9) Ifit is difficult to start engine at step 8. the fuel injection =
system also has a malfunction.
it engine does not start, remove ignition plugs and BS
check for fouling, etc.

BT
[FLA,

EL
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel injection System Function (Right bank)
(Rich side) {Cont'd)

IGNITION SWITCH - -
ON or START EC-FUELRH-01
"__———_I . . Detectable line for DTC
FUSE BLOCK | Refer to EL-POWER, — : Non-detectable fing for DTC
16A 7.5A |{J/B)
' :
] X

/B
Mag Fas EC-FO2M-
L & —— o PRSI
w
I To EG-INJECT
Fe1 ? W = G FUELLH
W
F"’I
4
Wiﬂ G
Fii1 @ ¢ e §

l AB

W/R

n
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1
W/R
2]
INJECTOR
é NO.2
(R
R/B

2T p e

WiR
=11 =7
INJECTOR INJECTOR INJECTOR OXYGEN
NO.4 NO.& NO.8 SENSOR RH
Fi2
LI 0 L 2]
RIG RIL Y R

o
I |
I |
]
e A >
‘ .‘@‘"L.J‘“"“L.J’"""L._l . To EC
r - - B
LG GYAL WiR AW -} ® Ggs P wain
o p
Y R
[iz1] [F] [roe] [ice] [riell fscl re{Fen
INJ iNJ INJ INJ 0z o2
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® @
ECM (ECCS CONTROL MODULE) J,-.—_ —i—
(E25)
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TROUBLE DIAGNOSIS FOR DTC P0175

SEF099P|
= Front heated oxygen
sensor harness connectors
rw ht bank)
g (@
’* =
-"' e T

Fuel Injection System Function {Right bank)

(Rich side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK FOR EXHAUST AIR LEAK.

Start engine and run it at idie. Listen for an
exhaust air leak before the three way cata-
lyst.

NG

OK

B v

Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR (RIGHT BANK}).

1. Turn ignition switch “OFF".

2. Disconnect front heated oxygen sensar
(right bank) harness connector and ECM
harness connector.

3. Check harness continuity between ECM
terminal Gd and terminal @ .

Continuity should exist.

4, Check harness continuity between EGM
terminal G§ (or terminal 2} and ground.
Continuity should not exist.

If OK, check harness for short.

NG

m DISCDONMECT
A€

[_ecm__[o] connecon]]
50

& DISCONNECT
A€
2

gab)
|

@) 1

SEF6&i7P

lOK

. | Repair harness or connec-
7 tors.

CHECK FUEL PRESSURE.
1. Releasa fuel pressure to zero. Refer to
EC-23.
-2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kgicm?, 43 psi)

NG

OK

b

A J

Check fuel pump and cir-
cuit. Refer to EC-323.

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW” in
“DATA MONITOR" mode with
CONSULT.
3.0 - 6.0 gm/sec: at idling
12.9 - 25.3 g'm/sec: at 2,500 rpm
OR

NG

hJ

Check “mass air flow” in MODE 1

with GST.

3.0 - 6.0 gm/sec: at idling

12.9 - 25.3 gm/sec: at 2,500 rpm
OR

Check mass air flow sensor output
voltage, refer to EC-104,

TOOLS,

Approximately 2.1V: at 2,500 rpm

¥ OK
®

EC-183

Check connectors for
rusted terminals or locose
connections in the mass air
flow sensor circuit or engine
grounds. Refer to EC-99.

ER

&

[
(2

(B
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TROUBLE DIAGNOSIS FOR DTC P0175

AE G

f——

L

ECM __ [O] CONNECTOR]|

106,100,118,120
et

Fuel Injection System Function (Right bank)

(Rich side) (Cont’d)

I}

" 5EFB91Q)

®
l
CHECK INJECTORS (RIGHT BANK). NG [ parform TROUBLE DIAG-
1. Turn ignition switch “ON"™. 7] NOSIS FOR NON-DE-
2. Check voltage betwaen ECM ierminals TECTABLE ITEMS,
, Q60 , (31, and ground “Injectors”, EC-310.
with CONSULT or tester. Repair harmess or connac-
Battery voltage should exist. tors.
3. Turn ignition switch "OFF”.
OK
¥
Remove injector assembly. Refer to EC-24.
Keep fuel hose and all injectors connected
to injector gallery.
L 4
Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.
A4
1. Disconnect all injector harmess connec- D”pﬁ Replace the injectors from

tors.

2. Disconnect all ignition coil harness con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does net drip from injec-
tor.

which fuel is dripping.

Does not drip.
Y

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnact ECM harness connector
and retest.

\d

INSPECTION END

EC-184




TROUBLE DIAGNOSIS FOR DTC P0300 - P0308

No. 1 - 8 Cylinder Misfire, Multiple Cylinder
Misfire
ON BOARD DIAGNOSIS LOGIC

If misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-

sor (OBD), the misfire is diagnosed. @l
The misfire detection logic consists of the following two conditions.

Crankshaft position sensor (OBD) Engine speed | ECM M4,

h 4

1. One Trip Detection Logic (Three Way Catalyst Damage) 20
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi- &
cator lamp (MIL} will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 engine revolutions. e
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 Delection Logic (Exhaust quality deterioration)

When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the EH
malfunction indicator lamp will light up based on the second consecutive trip detection logic. In this
condition, ECM monitors the misfire for each 1,000 revolutions of the engine.

Diagnostic Trouble N Check ltems AT
hen ...
Code No. Malfunction is detected when (Possible Cause)
P0O300 (0701) e Multiple cylinders misfire. o Improper spark plug =D
PO30t (0608) e No. 1 cylinder misfires. e |nsufficient compression
PO302 (0607) e No. 2 cylinder misfires. ® incorrect luel pressure o
- - # EGR valve B4
P0O303 (0606) * No. 3 cylinder misfires. ® The injector circuit is open or shortad.
P0O304 {0605) o No. 4 cylinder misfires. e Injectors A
- [=RE/)
PO305 (0604) e No. 5 cylinder misfires. ° lntak.e aj'r leaks .
# The ignitiocn secondary circuit is open or
P0O306 {0603) e No. 6 cylinder misfires. shorted. s
P0307 (0602) e No. 7 cylinder misfires. & Lack of fuel BRI
. ! i ‘
PO308 (0601) e No. 8 cylinder misfires. Magnetized signal plate (drive plate)
S

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall)

1) Turn ignition switch “ON”, and select “DATA MONITOR"” mode with CONSULT. RS
2} Start engine and warm it up sufficiently.
3) Turn ignition switch “OFF” and wait at least 5 seconds.
4) Start engine again and drive at 1,500 - 3,000 rpm for at least 2 minutes and 10 seconds. BY
Hold the accelerator pedal as steady as possible during driving.
Note: Refer to the freeze frame data for the test driving conditions.
OR A,

1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds.

3) Start engine again and drive at 1,500 - 3,000 rpm for at teast 2 minutes and 10 seconds. EL

Hold the accelerator pedal as steady as possible during driving.

Note: Refer to the freeze frame data for the test driving conditions. N
4) Select “MODE 3" with GST. I

OR

1) Start engine and warm it up sufficiently.
2} Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine again and drive at 1,500 - 3,000 rpm for at least 2 minutes and 10 seconds.
4) Turn ignition switch “OFF”, wait at least 5 seconds, and then turn “ON”.
Hold the accelerator pedal as steady as possible during driving.
5) Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0308

No. 1 - 8 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed. Listen
for the sound of the intake air leak.

NG

.| Discover air leak location

lOK

| and repair.

ISR A=
Y Engine control sub-harness

.connector for right bank __
T4, #4, 46, #8)

~,

SEF138T|

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

SEC547A| | CHECK FOR EXHAUST SYSTEM CLOG- | NG [ Repair or replace it.
B] GING. v
Stop engine and visually check exhaust
W ACTIVE TEST B D tube, three way catalyst and muffler for
% % % POWER BALANCE % ¥ % dent.
=== MONITOR = = = OK
CMPS.RPM(POS)  650rpm
MAS AIR/FL SE T2y hd
IACV-AACV o
/ 2% CHECK EGR FUNCTION. NG ["Repair EGR system.
|u __J Perform OVERALL FUNCTION CHECK =
e (malfunction b) for EGR Function, EC-203.
GG s | %
E . 4
SEF375N No
PERFORM POWER BALANCE TEST. L Goto @ .
= = 1. Perform “POWER BALANCE" in g
B ) /}\\\@gf; “ACTIVE TEST” mode.
S Enai o i“ beh 2. Is there any cylinder which does
ngme coniral sub- arnfss nai produce a momentary
connegtor for left bank ¢~ engine speed drop?
(#1, #3, 45, #7) & OR i
., When cisconnecting each injector
harness connector one at a time, is
there any cylinder which does nat
s produce a momentary engine
speed drop?
Yes
SEF137T v
No

.| Check injectar(s) and cir~

Yes

D] v

] cuit{s). Refer to EC-310.

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly from
rocker cover.

2. Connect a known good spark plug ta
the ignition coil assembly.

3. Place end of spark plug against a suit-
able ground and crank engine.

4. Check for spark.

NG

Check ignition coil with

Cligk
C/"f-‘lr
/ Suitable tool
Click
C/""/r
MEG703B,

346

¥ OK
(Go to (& on next page.}

EC-186

power transistor and their
circuits. Refer to EC-270.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0308

K//(f—\\\j/\_ Ignition cail
7

"

v

7
Y

w24/
\\.
g/
e,

.

=
AN

SEFS575Q

No. 1 - 8 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)

SEF1561

OGS

Fu_ell feed hose

Front

SEF112T|

®
l | N
CHECK SPARK PLUGS. NG_ Repair or replace spark Gl
Remove the spark plugs and check for 7] plugis).
fouling, etc. A
A
QK
4
CHECK FUEL PRESSURE. NG | Check fusl pump and cir- Eli
1. Release fuel pressure to zerc. Refer to 7 cuit.
page EC-23. .
2. Install fuel pressure gauge and check LG
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/em?, 34 psi)
JoK e
CHECK COMPRESSION PRESSURE. NGL Check pistons, piston rings,
Check compression pressure. | valves, valve seats and cyl- AT
Standard: inder head gaskets. -
kPa (kg/cm?, psi)/300 rpm
1,285 (13.1, 186) B
Minimum: -
kPa (kg/cm?, psi)/300 rpm
991 (10.1, 144) A&
Difference between each cylinder: i
kPa (kg/icm?, psi)/300 rpm
98 (1.0, 14) =)
CK
v
CHECK IGNITION TIMING. NG_‘ Adjust ignition timing. Bl
Perform “BASIC INSPECTION", "
FC-73.
i OK §U
CHECK MASS AIR FLOW SENSOR. NGL Check conngctors for
Check “MASS AIR FLOW” in U1 rusted terminals or loose =S
“DATA MONITOR” mode with connections in the mass air
CONSULT. flow sensor circuit or engine
3.0 - 6.0 g-m/sec: at idling grounds. ED
12.9 - 25.3 gm/sec: at 2,500 rpm Refer to EC-99.
OR H NG, repair or replace it. .
GL;@ Check “mass air flow” in MODE 1 14,
=" with GST.
3.0 - 6.0 g-m/sec: at idling =
12.9 - 25.3 g-m/sec: at 2,500 rpm ElL
OR
@ Check mass air flow sensor output 195
voltage, refer to EC-104. e
Approximately 2.1V: at 2,500 rpm
J,OK
{Go to @ on next page.)
347
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TROUBLE DIAGNOSIS FOR DTG P0300 - P0308

No. 1 - 8 Cylinder Misfire, Multiple Cylinder
Misfire (Cont'd)

'

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.

Y

Check items on the rough idle symptom in
“Symptom Matrix Chart”, EC-77.

lOK

Some tests may cause a Diagnostic
Trouble Code to be set.

Erase the DTC from the ECM memory
after perferming the tesis. Refer to EC-49.

Y

Check ECM pin terminals for damage and | NG | Repair or replace.

¥

check the connection of ECM harness con-
nector.
Reconnect ECM harness connector and

refest.
‘L OK

INSPECTION END

EC-188



TROUBLE DIAGNOSIS FOR DTC P0325, P0330

Knock Sensor (KS)

COMPONENT DESCRIPTION

The knock sensor is attached to the cylinder block. I 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.

(M
PIEZO-ELEMENT
Terminal .
SEF508K EW
* Freeze frame data is not stored in the ECM for the knock sensor.
The MIL will not light for knock sensor malfunction. LG

ECM teriminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and & (ECCS ground) with a voltmeter.

TER-
WIRE . DATA
MI\I!IEI)AL COLOR ITEM CONDITION (DG voltage) e
64 | W Knock sensor (RH) [Engine is running.| 50 3.0V
68 | W Knock sensar (LH) L 1dle speed e AT
ON BOARD DIAGNOSIS LOGIC 5
Diagnostic Trouble Code Malfunction is detected when .... Chéd( ltems
No. (Possible Cause) BA
For left bank (-B1) & An excessively low or high voltage frem the & Harness or connectors -
P0325 knock sensor is sent to ECM. (The knock sensor circuit is open or shorted.)
0304 ® Knrock sensor =
For right bank (-B2)
PO330 _
0212 BR
DIAGNOSTIC TROUBLE CODE CONFIRMATION Br
#% MONITOR  ¥¢ NOFAIL [] PROCEDURE
CMPSSRPM (POS) 650rpm 1)} Turn ignition switch “ON” and select "DATAMONITOR” _
MAS AIR FL/SE 2.0V mode with CONSULT. RS
2) Start engine and run it for at least 5 seconds at idle
speed. y
P OR e
1) Start engine and run it for at least 5 seconds at idle
speed. . HA
| RECORD | 2) Select “MODE 3” with GST. ol
SEFE95T . OB .
1} Start engine and run it for at least 5 seconds at idle EL
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”. O

3) Perform “Diagnostic Test Mode Il (Self-diagnostic
resuits)” with ECM.
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EC-KS-01

my : Detectable line for DTC
- Non-Detectabie line for DTC

ECM
{ECCS
CONTROL
MODULE)

KNKL

Knock Sensor (KS) (Cont’d)

TROUBLE DIAGNOSIS FOR DTC P0325, P0330

KNKR

B = To FC-MAIN

|
@cri
@acrii

} To-EC-MAIN

2
o

—..Ielo..___

BB—I
i_

I—
B

cre @

B
|
o
L

22

1

SENSOR LH

KNOCK
F

KNOCK
SENSCR RH

\GFD)

&
Ly

SEF8828

EC-190

B

B

i[oh G, Gz

W

105[106]107 {108

13| 114|115 116
121|122[123[124

ay

]
112N
\al4/
101}102]103}104
109] 110]11t[1:2
117]1tsfi1al 120
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TROUBLE DIAGNOSIS FOR DTC P0325, P0330

Engine ground

sub-harness
connector
b3

SEFQSTT

Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

Loosen and retighten engine ground
SCrews.

v

CHECK INPUT SIGNAL CIRCUIT-1. NG

Y

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness cannector and
knock sensor sub-harness connector.

3. Check harness continuity between ter-
minal @ ({right bank), @ (left bank} and
ECM terminal @& {left bank), @ (right
bank).

Continuity should exist.
If OK, check harness for short.

OK

B ¥

Repair harness or connec-
tors.

CHECK INPUT SIGNAL CIRCUIT-2. NG

Y

Check harness continuity between terminal
@ f{right bank), @ (left bank) and engine
ground.

Continuity should exist.

If OK, check harness for short.

It s necessary to use an chmmeter

which ¢an measure more than 1¢ MQ.

[L ECM J9|CONNECTOR]I € 33 |

=

[a]

oK

Check the following.

« Harness for open or short
between knock sensor
sub-harness connector-2
and knock sensor

If NG, repair harness or

connectors.

® As for knock sensor
{(COMPONENT
INSPECTION), refer to
below.

If NG, replace knock sen-

sor.

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

SEF139T]

B
A€ &
[Ql ﬂ
i SEF140T

e DISCONNECT
In
Eé}l

SEF546P

v Trouble is not fixed.

Check ECM pin terminals for damage and
check the cannection of ECM harness con-
nector. Reconnect ECM harness connecior

and retest.

INSPECTION END

COMPONENT INSPECTION
Knock sensor

1. Disconnect knock sensor harness connector.
2. Check resistance between terminal @ and ground.

Approximately 500 - 620 kQ [at 25°C (77°F)}

e | is necessary to use an chmmeter which can measure more

than 10 MQ.
CAUTION:

Do not use any knock sensors that have been dropped or

physically damaged. Use a new one.

EC-191
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TROUBLE DIAGNOSIS FOR DTC P0335

«@ SEFQ58T]

ECM terminals and reference value

Crankshaft Position Sensor (CKPS) (OBD)

GCOMPONENT DESCRIPTION

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 to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the ¢hanging magnetic field, the veltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuation of
the engine revolution.

This sensor is not used to control the engine system. It is used only
for the on board diagnosis of misfire.

Remarks: Specification data are reference vaiues, and are measured between each terminal and @ {ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 1.7V
(V) —— : -
[Engine is running.] (Warm-up condition) L S e T
YA AU AN AR I H
I_ idle speed :
iti - SEFS45T
47 B/R Crankshaft position sen
sor (OBD) Approximately 0V
(V) — ——
L 11] R TR P
|Engine is running.] (Warm-up condition) 5
0
Engine speed is 2,000 rom.
SEF546T

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ....

Check Items
(Possible Cause)

Code No.
P0335 ¢ The proper pulse signal from the crankshaft posi- | e Harness or connectors
080z tion sensor (OBD) is not sent to ECM while the (The crankshaft position senscr (OBD) circuit is
engine is running at the specified engine speed. open.)
e Crankshaft position sensor (OBD)
® Dead (Wezk) battery
352 EC-192



TROUBLE DIAGNOSIS FOR DTC P0335

$r MONITOR  ¥¢ NOFalL []

CMPS*RPM (FOS) 650rpm
MAS AIR FL/SE 1.5V
RECORD

SEF695T)

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
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.
OR
@ 1) Start engine and run it for at least 15 seconds at idle
speed.
2) Select “MODE 7” with GST.
OR
1) Start engine and run it for at least 15 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il {Seli-diagnostic
results)” with ECM.

EC-193
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ER
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TROUBLE DIAGNOSIS FOR DTC P0335

CRANKSHAFT
POSITION
SENSOR (OBD}
(F132)
8 R PN
G R
N A
I |
] |
| B - — - - ]
v ‘:. —
G R

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

EC-CKPS-01

m : Detectable line for DTC
—— : Non-detectable ling for BTC

B/R BR
Y fe—
l T | 8P
| |
| e U I GF6 T
~ R -0 ® B [ EC-MAN
GF11
—sP
F25 @ —— = B = T0 EC-ECTS
B
) D
,—l—|
JOINT
CONNECTOR
-16
B38
B/R B B
Izl Gl il re{lFem
RGCS GND-A BRD-A ||3 B (Fs1 Fs2) 8 EI3
® [
ECM {ECCS CONTROL MODULE)  TAC MODULE A/T CONTROL UNIT(B3) JT—- —_!:
F52 F24
Refer to last page {Foldout page).
(B3
agaeYan @ |6 e
GY w HS. GY
231 (8 [io[ii[rz[iaia]is
51617181 |16]17]18]19]20]21]22

101]102]103[104| [t05]|106[107(108
1091110111112} 1113)114[115]418
N7[118[119)120] (121]122¢123[124

[44]5]46]a7] |84]65[66]
1 ) ) 61 2 R ) Y e

59]60j61]62]63 ?7?8?9

-~

=
&Y

SEF8835



TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC PROCEDURE

&

Engine ground

EC-195

INSPECTION START Check the following.
® Harness connectors al
(i, G
v . amegs or open or
Crankshaft osilionj NG short batween crankshaft
i (OBS) CHECK INPUT SIGNAL CIRCUIT. position sensor (OBD) _
harress connector 1. Turn ignition switch “OFF”. and ECM A
- 2. Disconnect crankshaft position sensor " NG, repair harness or
(OBD) harness ccnnector and ECM ccnnectors.
harness conneclor. : =
SEFOS8T| | 3. Check continuity between sensor termi- (]
nal I and ECM terminal @ with CON-
SULT or tester.
DISCONNECT Continuity should exist. @
If OK, check harness for short. LG
S
et OK
[ ecm |o[conector] | B v NG
47 CHECK GROUND CIRCUIT. —| Check the following.
1. Loosen or retighten engine ground e Harness connectors
SCrews. , -
2. Check harness continuity between ter- ® Harness connectors e
@ minal @ and engine ground. (F83),
Continuity should exist. e Harness connectors
If OK, check harness for short. {ma), (B3)
* Joint connector-16 AT
SEFTH8Q OK e Harness for open or
short between crankshait
position sensor (OBD) e
harness connector and PO
ECM
¢ Harness for open or
short between crankshaft A
position sensor {OBD) (A,
and throttle actuater con-
tral module {TAC)
# Harness for open or =
short between crankshaft A
position sensor and A/T
control unit
If NG, repair harness or N
connectors. EJB
SEF119T| v
NG .
CHECK COMPONENT Replace crankshaft posi- ST
[Crankshalt position sensor (OBD}]. tion sensar (OBD), =
Refer to "COMPONENT INSPECTION"
on next page.
e
¢ OK Lgﬁé
Disconnect and reconnect harness connec-
tors in the circuit. Then retest. BT
¢ Troubls is not fixed.
@ Check ECM pin terminals for damage and ;
e o check the connection of ECM harness con- (A
= nector. Reconnect ECM harness connector
SEF799Qr | and retest.
i =l
INSPECTION END
B4
355



TROUBLE DIAGNOSIS FOR DTG P0335

SEF960N

SEF151P

356

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

Ll R

Disconnect crankshaft position sensor (OBD) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visualiy check the sensor for chipping.

Check resistance as shown in the figure.
Resistance:
166.5 - 203.5Q [at 25°C (77°F)]

EC-196



TROUBLE DIAGNOSIS FOR DTC P0340

Wave forming
circuit

MEF328G

90° signal slit for

2] 19 signal slit

- 80° signal siit
SEF503J

Camshaft Position Sensor (CMPS)

COMPONENT DESCRIPTION

The camshatft position sensor (CMPS) is a basic component of the
ECCS. It monitors engine speed and piston position. It sends sig-
nals to the ECM to control fuel injection, ignition timing and other
functions.

The camshaft position sensor has a rotor plate and a wave-form-
ing circuit. The rotor plate has 360 slits for 1° signal and 8 slits for
90° signal. Light Emitting Dicdes (LED} and photo diodes are built
into the wave-forming circuit.

When the rotor plate passes between the LED and the photo diode,
the following happens:

Slits in the rotor plate continually cut the transmitted light to the
photo diode from the LED. This generates rough-shaped pulses
converted into on-off pulses by the wave forming circuit sent to the
ECM.

Gl

[

ER

iC
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) {Cont’d)

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINA
L COLOR ITEM CONDITION (DG voltage)
NO. |
Approximately 0.6 - 1.0V
[Engine is running.| (Warm-up condition)
Idle speed
44 p Crankshalt position sen- SEFG40T
48 sor (REF) Approximately 0.8 - 0.9V
M— —
lEngine is runnir:g.’ (Warm-up condition) ST I mrnI LT
Pone g IRETIRITAES
Engine speed is 2,000 rpm. U
: 10 ms: . .. . . -
SEF544T
Approximately 2.5V
(V)
10
[Engine is running.| (Warm-up condition) 5
o M-S
Idle speed m;.... Lo
49 L Camshatft position sensor SEFBA7T
{POS) Approximately 2.4V
(v}
10
|[Engine is running. ] (Warm-up condition} 5
1]
|_ Engine speed is 2,000 rpm.
SEF548T
ON BOARD DIAGNOSIS LOGIC
Diagnostic
I Check ltems
Troutla\I[%lCOde Malfunction is detected when ... (Possible Cause)
P0340 & Either 1° or 90° signal is not sent to ECM for the first | ® Harpess or connectors
0101 few seconds during engine cranking. (The camshaft position sensor circuit is open or
........................................................................................... shorted.)
i ) . ) e Camshait position sensor
® Either 1° or 90° signal is not sent to ECM during e Starter motor (Refer to EL section.)
engine rurning. e Starting system circuit (Refer to EL section.)
........................................................................................... # Dead (Weak) hattery
e Ejther 1° or 90° signal is not in the normal pattern
during engine running.
358 EC-198



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥t MONITOR ¢ NOFAIL [T] PROCEDURE
CMPS*RPM (POS) 650rpm Note: If both DTC P(340 and P0335 (0802) or P1336 (0905} are
MAS AIR FU/SE 1.5V displayed, perform TROUBLE DIAGNOSIS FOR DTC :
P0335 or P1336 first. (See EC-192 or EC-278.) @l
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V. )
1) Turn ignition switch “ON” and select “DATA MONITOR”  MA
mode with CONSULT.
RECORD 2) Start engine and run it for at least 2 seconds at idle
SEF695T, speed. =l
{If engine does not run, turn ignition switch to “START”
for at least 2 seconds.)
Gﬁ 1)} Start engine and run it for at least 2 seconds at idle

speed.
(If engine does not run, turn ignition switch to “START”

for at least 2 seconds.)

2) Select “MODE 7" with GST. EE
OR =

@ 1) Start engine and run it for at least 2 seconds at idle
speed. AT

(If engine does not run, turn ignition switch to “START”
for at least 2 seconds.) ‘

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

3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. EA
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

BATTERY EC'CM PS‘01
| Refer to EL-POWER.
7.5A
1 § . : Detectable line for DTC
WiL — : Non-detectable line for DTC
=
G =
W| ()
F7 @
W/L WL

é 6” RELAY
Q F&6

LT

[d,]

el

WB FIIG
>~ = To EG-
Fio @ [ ] R/G = \aFS
I
RG
[2] CAMSHAFT
POSITION
SENSOR
RN R P [y
L P B GF12
_———— _
- ~ ® B
I~ 1 To EC-
KK MAIN
[ I e 4
I I
| e —— . ]
Fio @ 7 . @ @criz
I Fie @
| I
WB  RG RIG L P P ' b B m—
] Fen = [pml Gl Il i 8 (FeD B 'i'
SSOFF ECMP  ECMP POS REF REF (EE%n,é . .J ®
CONTROL
wooute) L 4
F63 =
[ 5] [] ? FI— 2A3 I\
@ CREE
GY W 5 GY

to1ficef10aftod] [res)sos]ror
10af w0l 111]n2] finsf11afuis
nzjngfigfizof f121]122f12

@ M

SEF&848
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TROUBLE DIAGNOSIS FOR DTC P0340

T
~Camshaftl 1\ —

onsih‘on sensor

Camshaft Position Sensor (CMPS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

2 harness_connector Y N Gl
< CHECK STARTING SYSTEM. O | Check starting system.
Does the engine turn over? "] (Refer to EL section.}
(Does the starter motor operate?) VA
Yes
SEF059T A 4 EM
— CHECK POWER SUPPLY, NG‘ Repair harness or connec-
1. Turn ignition switch “OFF”. "] tor. _
2. Disconnect camshatft position sensor LC@
S e C : harness connector.
TS, Eéjl @) 3. Turn ignition switch “ON".
o= 4. Check voltage between terminal (@
Glz and ground with CONSULT or tester.
Voltage: Battery voitage
FE
OK
= 1_ L y AT
SEFE72Q] | CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
Bl 1. Turn ignition switch “OFF™. 7] tors.
r - G 2. Disconnect camshaft position sensor D)
) éj] @@a harness connector and ECM harness
TS. H.S.
: il connector.
( ‘%314) I[ ECM |0|CONNECTOH]] 3. Check harness continuity between ter- 48,
48 44,48 minal @ and ECM terminal @, termi-
nal @ and ECM terminals @, @. _
[Q] ‘ Continuity should exist. R
If OK, check harness for short.
[Q] OK BR
! SEF141T, 1
CHECK GROUND CIRCUIT. NG_ Check the following. ST
el CESIVET 1. Turn ignition switch “OFF". | & Hamess connectors =
TS G{)] @9@ 2. Loosen and retighten engine ground ,
SCrews. If NG, repair harness or R§
ﬁD 3. Check harness continuity between ter- connectors. -
minal I and engine ground.
Continuity should exist. BT
@ q If OK, check harness for short.
e - OK
b v HI@\\,
seriso7| | CHECK COMPONENT NG; Replace camshaft position
[Camshaft position sensor]. Sensor. =
Engine ground Refer to “COMPONENT INSPECTION” EL
: on next page.
+OK B3¢
@
EC-201 361



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’'d)
®

|

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed,

Chack ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

il Trouble is not fixed.

Visually check the surface of camshaft NG | Replace camshaft sprocket.
sprocket for chipping.

lOK

INSPECTION END

h 4

COMPONENT INSPECTION
T @ @ Camshaft position sensor

HS. < 1. Start engine.
EED) 2. Check voltage between terminals @ , @ and ground with DC
I—I range.

ﬂ Condition Terminals . Voltagze

d d . 2.5V
D O Engine running at idle ® and groun Pprox
= @ and ground Approx. 0.7 - 1.2V
SEF583T

Note: Average valtage for pulse signal (Actual pulse signal can be confirmed
by oscilloscope.}

'f NG, replace camshaft position sensor.

362 EC-202



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function
SYSTEM DESCRIPTION

Crankshaft position sensor Engine speed N
Gl
Mass air flow sensor Amount of intake air
. A
Engine coolant temperaturs sensor Engine coolan temperature - EGR valve
"| ECM & EVAP
. (ECCS o o
Ignition switch Start signal ! control p| CATIStEr [E
> purge con-
. module} trol sole-
Vehicle speed sensor Vehicie speed N noid valve e
Throtlle paosition sensor Thrattle position N
Secondary throttle position sensor Throttle position .

This system cuts and controls vacuum applied to the ® |Low engine coolant temperature
EGR valve to suit engine operating conditions. This e Engine stariing AT
cut-and-control operation is accomplished through ® Engine stopped
the ECM and the EGR valve & EVAP canister purge e Engine idling 7
control solenoid valve. When the ECM detects any e Excessively high engine coolant temperature PD
of the fOllOWing conditions, current flows thrOUgh the ¢ [Mass air flow sensor malfunction
solenoid valve. This causes the port vacuum to be e Low vehicle speed
discharged into the atmosphere. The EGR valve e TCS s operating F&
remain closed.
EGR and vacuum EGR valve and EVAP canister purge control solenoid valve R@\
™
Ignition switch J
= ECM ‘ B@
: 8r
EVAP canister EGRC-BPT
valve a
Throttle RS
body
SEF167PD
1)
HA
COMPONENT DESCRIPTION kL
Exhaust gas recirculation (EGR) valve -
The EGR valve controls the amount of exhaust gas routed to the DX
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of a
taper valve connected to the vacuum diaphragm in the EGR valve.
SEF783K
363
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TROUBLE DIAGNOSIS FOR DTC P0400

To EGR valve
and EVAP canister

To intake f

air flow

Vacuum
signal

SEF240PE

EGR Function (Cont’d)

EGR valve and EVAP canister purge control solenoid
valve

The EGR valve & EVAP canister purge control solenoid valve
responds to signals from the ECM. When the ECM sends an ON
(ground) signal, the coil in the solenoid valve is energized. A
plunger will then move to cut the vacuum signal (from the throttle

body to the EGR vailve).
When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EVAP

canister and the EGR valve.

CONSULT reference value in data monitor mode

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
EGR TEMP SEN e Engine: After warming up Less than 4.5V
. E_ngineij{ﬂ\'ﬁer warr_rt!ir;]g_; ‘L“ODFF" Idle N
comosowy |3 Gy et
& No-lpad | Racing up to 1,500 - 2,000 rpm OFF

ECM terminals and reference value

Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a vottmeter,

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (OC voltage)
NO.
{Engine is running.J (Warm-up condition)
l_ Less than 4.5V
Idle speed
63 W EGR temperature sensor
[Engine is running.} (Warm-up condition)
0-1.0v
EGR system is operating.
|Engine is running.] {(Warm-up condition)
. BATTERY VOLTAGE
EGR valve & EVAP canis- Jack up rear whee'!s and run engine at 2,000 (11 - 14V}
103 | LY ter purge control solenoid rpm in *“1st" position.
valve |Er|gine is running.l (Warm-up condition)
0-0.7V
Idie speed
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 It EGR temperature sensor detects EGR flow under the condition
temperature that does not call for EGR, a high-flow malfunction is diagnosed.
ECM
SEF073P
364 EC-204



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

Diagnostic Trouble _ Check ltems
lfunct i
Codé No. Malfunction is detected when (Possible Cause)
P0O400 A} The exhaust gas recirculation (EGR) flow is exces- |  EGR valve stuck closed
0302 sively low during the specified driving condition, o EGRC-BPT valve leaks

B} The exhaust gas recirculation (EGR) flow is exces-

sively high during the specified driving cendition.

e Passage blocked

e EGR valve & EVAP canister purge control sclenoid
valve

® Tube leaking for EGR valve

® EGR temperature sensor

e EGR valve & EVAP canister purge control solenoid
valve

e EGR valve leaking or stuck open

e EGR temperature sensor

OVERALL FUNCTION CHECK

Use this procedure to check the overall EGR function. During this check, a 1st trip DTC might not be con-

firmed.

Before starting with the following procedure, check the engine coolant temperature of the freeze frame data

with CONSULT or Generic Scan Tool.

If the engine cootant temperature is higher than or equal to 65°C (149°F), perform only “Procedure for mal-

function A”,

AY

If the engine coolant temperature is lower than 65°C (149°F), perform both “Procedure for malfuncticn A” and
“Procedure for malfunction B”.

If the freeze frame data for another malfunction is stored in the ECM, perform both “Procedure for malfunc-

PO

tion A” and “Procedure for malfunction B”. In this case, check DTCs in the ECM and perform inspections one
by one based on “INSPECTION PRIORITY”, EC-75.

EC-205
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

Procedure for malfunction A

t Throttle body

EGR valve &
EVAP canister

Air duct 4"

SEF592PC

BmAacTveTesTl [

EGRC SOL/V
zzzczzzozz MONITOR z===z=z=z=:=
CMPS*RPM (POS) 732rpm
EGR TEMP SEN 4.08V

[ on_|[on/oFF | IR

SEF584T

= BN,

211
Il
@ o

T SEF589T

HAE OAE
[Ceov_[loovecor] €D

43

SEFE11P

—_— F
EGR valve & EVAP
canister purge

SEFCBOT

2
3)

4)

5)
6)

7)

Start engine and warm it up sufficiently.
Select “EGRC SOLENQID VALVE” in “ACTIVE TEST”
mode with CONSULT and turn the solenoid valve
“OFF”.
Check the EGR valve lifting when revving engine from
2,000 rpm up to 4,000 rpm under no load.
EGR valve should lift up and down without sticking.
Check voitage between EGR temperature sensor har-
ness connector terminal M and ground at idle speed.
Less than 4.5V should exist.
Turn ignition switch “OFF”.
Check harness continuity between EGR temperature
sensor harness connector terminal @ and ECM termi-
nal @3 .
Continuity should exist.
Perform “COMPONENT CHECK”, “EGR temperature
sensor”, EC-212.

OR

® "

8)

Disconnect EGR valve & EVAP canister purge control
solenocid valve harness connector. (The DTC for EGR
valve & EVAP canister purge control solenoid valve will
be displayed, however, ignore it.)

Start engine and warm it up sufficiently.

Check the EGR valve lifting when revving engine frcm
2,000 rpm up to 4,000 rpm under no load.

EGR valve should lift up and down without sticking.
Reconnect EGR valve & EVAP canister purge control
solenoid valve harness connectar.

Check voltage between EGR temperature sensor har-
ness connector terminal M and ground at idie speed.
Less than 4.5V should exist.

Turn ignition. switch “OFF".

Check harness continuity between EGR temperature
sensor harness connector terminal @ and ECM termi-
nal @.

Continuity should exist.

Perform “COMPONENT CHECK”, “EGR temperature
sensor”, EC-212.
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

]
jﬁ% Improper connection
SEF109L EM}

Overall function check

Check the EGR valve
lifting when revving
enging from 2,000 rpm
up to 4,000 rpm.

%,

N

|\

d

<

x 1000 v/min

SEF642Q
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’'d)

Procedure for malfunction B

B ACTWWVETEST M

GMPS=RPM (POS)
EGR TEMP SEN

EGRC sOLV ON

725rpm
4.08V

O ;; Start engine.

OR

Select “EGRC SOLENOQID VALVE” in “ACTIVE TEST”
mode with CONSULT and turn the solenoid valve "ON”.
3) Check for the EGR valve lifting when revving engine
from 2,000 rpm up 10 4,000 rpm under no load.

EGR valve should be closed and shouid not lift up.

Turn ignition switch “ON”.

IIYl (ON/OFF][ OFF 2)

SEF590T|

FUEL SYS #1
FUEL SYS #2
CALC LOAD
COOLANT TEMP
SHORT FT #1
LONG FT #1
SHORT FT #2
LONG FT #2
ENGINE SPD
VERICLE SPD
IGN ADVANCE
INTAKE AIR

OPEN

Confirm the engine coolant temperature is lower than
52°C (126°F) in “Mode 17 with GST.
Perform the following steps before its temperature
becomes higher than 52°C (126°F).

OPEN 3) Start engine.

L 4)  Check for the EGR valve lifting when revving engine
0% from 2,000 rpm up to 4,000 rpm under no load.
3 EGR valve should be closed and should not lift up.
0% OR

OHPM H H 5 H 1] 1]
ON:PO};I ;; Turn ignition switch “ON”.
25°C is higher than 2.24V.

lower than 2.24V.

SEF6a9F 3) Start engine.

AE B

([ Ecm |o[connecTor||
5 25
D O

SEFH91T]

Confirm the voltage between ECM terminals 69 and @
Perform the following steps before the voltage becomes
4} Check for the EGR valve lifting when revving engine

from 2,000 rpm up to 4,000 rpm under no load.
EGR valve should be closed and should not lift up.

Overall function check

Check tha EGR valve
lifting when revving
engina from 2,000 rpm
up tc 4,000 rpm.

SEF842Q

368
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

IGNITION SWITCH ] EC-EGRC1-01
ON or START
|
1 . .
10A FUSE BLOCK | Rater to EL-POWER. s : Detectable line f?r oTC
(-/B) m—— : Non-delectable ling for DTG @l
1
I_QITIB_I — D\.ﬂ /&\
GrY WIS
EGR
Ty
-
F43 Ex
L1 [2]
N [ ||
w B LG
I F27 Fe7
GIY Fee @ @ @ B = To EC-ECTS
@ |
e :
GIY F63
223
o g e
B
A ¥ \ \ AT
[_-_le” el 5, PD
[21lear vaLve & B
EVAP CANISTER
PURGE CONTROL .
SOLENOID VALVE BR
G =
Ll._l : 1
Ly JOINT F&D@\
CONNECTOR-16 2
B3R
|}
H BR
Ly w B B ST
[Emal = 3] oM 1 [l
EGR EGRTS GND-A H(Eccs GND-A  |TAC SENS | AT @
e "
£89
BT
. Refer to last page (Foldout page).
=) = . bA
[><] ]
T = @®. @
B GY B @ ;
| _ |
2]z 910111213|1415@23242526272829303132333435 S
5617 8] [eli7{18[1alz0f21]22 36|a7]3s]30[40]a1[4z]43]44 45 [46]47] 48 E |1|11|11]1| B

1014102[103[104]  |105|106[107[108
109[110] 111112} |113]114]115[116
17|118]118{120( |121)122|123)124

SEF8B5S
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EGR Function (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

1
/_\ |

GHECK VACUUM SOURCE TO EGR OK | CHECK COMPONENT
VALVE. | (EGR valve).

1. Start engine and warm it up sufficiently. Refer to “COMPONENT
2. Disconnect vacuum hose io EGR valve. INSPECTION", EC-212.
3. Check for vacuum at hoses. NG

Vacuum should not exist at idle.

4. Check for vacuum when revving from
2,000 rpm up to 4,000 rpm using either
of the following methods.

e Select “EGRC SOLENCID
VALVE” in "ACTIVE TEST"
mode with CONSULT and turn
the solsnoid valve “OFF".

OR

SEF109T

Split

r

Clogging @ ® Disconnect EGR valve & EVAP
canister purge control solenoid Repiace EGR valve.
== valve harness connector. (The
) roro _ 1st trip DTC for EGR valve &
. |mproper connection EVAP canister purge control
‘ SEF10SL solenoid vakve will be displayed,
however ignore it.)
2 Vacuum should exist when
WEGRC SOL/V CIRCUIT revving engine.
DOES THE SOLENOID NG
VALVE MAKE B !
AN OPERATING SCUND CHECK VACUUM HOSE. NG# Repair it.
Check vacuum hose for clogging, cracks
EVERY 3 SECONDS? or improper connection or misconnecting.
Refer to “Vacuum Hose Drawing”, EC-12.
[Rex JL_NO_J[YES | —
MEF957D r
CHECK COMPONENT NG| Repair or replace EGR
W ACTIVE TESTH {EGR valve & EVAP canister purge control valve & EVAP canister
solencid valve). purge control solenoid
EGRC SOLWV ON 1. Turn ignition switch “ON”. valve or repair circuit.
2. Perform “EGRC SOL/V
CIRCUIT” in “FUNCTION
= == MONTOR = = = TEST” mode with CONSULT.
CMPS«RPM(POS) Orpm OR

1. Turn ignition switch “ON".
Z 2. Turn EGRC-solenoid valve “ON”

ON ON/JOFF and “OFF” in “ACTIVE TEST"
- mode with CONSULT and check
SEF372N operating sound.
OR
@ 1. Turn ignition switch “ON”,
2. When disconnecting and recon-
necting the solencid valve har-
ness connector, make sure that

the solenoid valve makes oper-
ating sound.

,LOK
®
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

Cf
CHECK COMPONENT NG Replace EGR valve &
(EGR valve & EVAP canister purge control "] EVAP canister purge con- .
solenoid valve). troi solenoid valve. Gt
Refer to “COMPONENT INSPECTION"
on next page. WA

OK

CHECK COMPONENT _ NG‘ Replace EVAP canister. 1=

(EVAP canister).
Reler to "COMPONENT INSPECTICN”

on next page. [L@
oK
r
CHECK VACUUM HOSE. NG | Repair it.
Check vacuum hose into EVAP canister "
for clogging, cracks and impreper connec-
tion. FE
oK
: AT
CHECK COMPONENT NG | Replace EGRC-BPT valve. ‘
(EGRC-BPT vaive). "
Refer to “COMPONENT INSPECTION” PC

on next page.

OK
y [5A,
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

v Trouble is not fixed.
Check ECM pin terminals for damage and B
check the connection of ECM harness a
connector. Reconnect ECM harness con-
nector and retest. ST
Y
Check resistance of EGR temperature A
sensor, Refer to EC-212,
y BT
INSPECTION END
EL
Il
371
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- TROUBLE DIAGNOSIS FOR DTC P0400

EGR valve

BATTERY

MEC4888B

EVAP canister

gz

SEF171PB|

am

(Q]

3

SEF643Q

)
* Apply pressure

SEF083P)

372

EGR Function {Cont’d)
COMPONENT INSPECTION

EGR valve

Apply vacuum to EGR valve vacuum port with a hand vacuum
pump.

EGR valve spring should lift.

If NG, replace EGR valve.

EGR valve & EVAP canister purge control solenoid
valve
Check solenocid valve, following the table as shown below:

Air passage
continuity
between (& and ©

Air passage
cortinuity

Conditions
hetween & and

12V direct current supply

between terminals @ Yes No
and &
No supply No Yas
If NG, replace the solenoid valve.
EVAP canister
Gently blow air from @
No leakage should exist.
EGR temperature sensor
Check resistance change and resistance value.
EGR temperature Voltage Resistance
°C (°F) V) (ME2)
0(32) 4.81 7.9-9.7
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

If NG, replace EGR temperature sensor.

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.O, 3.94 inH,O)
from under EGRC-BPT valve.

3. It aleakage is noted, replace the valve.

EC-212



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

Igniti ECM
non
switch 1 A Air duct
Throttle ---- )
body iladed
EGR valve & EVAP canister
purge control solencid valve
ECM
EGR valve
0 EGR
temperature
Exhaust pressure ‘ EGRG-BFT sensor
g """-- Intake
vave e AV - manifeld
***** Exhaust
***** manifotd
SEFO091PD

SYSTEM DESCRIPTION

The EGRG-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body vacuum
applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to positioning of
the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will increase.
If the roughness is excessive, then the vacuum to the EGR valve is interrupted through the EGR valve & EVAP
canister purge control solenoid vaive. If the engine roughness is reduced at that time, the EGRC-BPT valve
malfunction is indicated.

Diagnostic Trouble o Check Items
Cods No. Malfunction is detected when ... (Possible Cause)
PO402 ¢ The EGRC-BPT valve does not operate properly. & EGRC-BPT valve
0306 e Loose or disconnected rubber tube

® Blocked rubber tube
* |ntake manifold EGR passage

A

EM

LG

AT

PD

)

ST

RS

5L

103

EC-213 373



TROUBLE DIAGNOSIS FOR DTC P0402

t Throttle body

EGRGC-BPT valve

Air duct 4%

SEF592P

EGRC-BPT Valve Function (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-BPT

valve. During the check, a 1st trip DTG might nof be confirmed.

1) Disconnect the vacuum hose o the fuel pressure regulator at
the intake manifold collector.

2) Disconnect the vacuum hose to the EGR valve & EVAP can-

ister purge control solenoid valve at the EGRC-BPT valve.

Connect the intake manifold collector and the EGRC-BPT

valve with a rubber tube that has 0.5 mm (0.020 in) dia. orifice.

(The intake manifold vacuum will be directly applied to the

EGRC-BPT valve.) '

Start engine.
Check for the EGR valve iifting with engine at less than 1,500

rpm under no load.

EGR valve should remain closed or slightly lift up.

Keep engine speed at about 2,000 rpm, then check the EGR
valve lifting when revving engine up to 4,000 rpm under no
load.

EGR valve should lift up to the full position, and go down
without sticking when the engine is returned to idle.
Check rubber tube between the EGR valve & EVAP canister
purge control solencid valve and throtile body for
misconnection, cracks or obstruction.

3)

7)

Overalf function check

Additional vacuum hose
500 mm (19.69 in) with (‘\/
0.5 mm (0.020 in) dia. 7 ,L,fré“

EGRC-BPT valve

EGR valve  rpock the EGR valve lifting.

X No pressure

SEF172P

374

orifice /// // <
7 s
Z! ;_é EGR valve & EVAP canister
=2 purge control solencid valve
~ SEF302T
COMPONENT INSPECTION

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check leakage without apply-
ing any pressure from under EGRC-BPT valve.
Leakage shouid exist.

- EC-214



TROUBLE DIAGNOSIS FOR DTC P0420, P0430

Three Way Catalyst Function

ON BOARD DIAGNOSIS LOGIC ECM monitors the switching frequency ratio of front
and rear heated oxygen sensors.

ECM (ECCS control module) A three way catalyst with high oxygen storage _
capacity will indicate a low switching frequency of Gl
rear heated oxygen sensar. As oxygen storage

Eront Rear Capacr‘ty decreases, th_e rear heated oxygen sensor MA
switching frequency will increase.
heated heated .
oxygen oxygen When the frequency ratio of front qqd fear heated
sensor sensor oxygen sensors approaches a specified limit value, g,
the three way catalyst malfunction is diagnosed.
Three
wa .
Exhaust calilyst LG
gas —_—— »
Diagnostic Trouble _ Check ltems —
Code No. Malfunction is detected when .., {Possible Cause) Es
For left bank (-Bt) o Three way catalyst does not operate properly. o Three way catalyst
P0420 * Three way catalyst does not have enough oxygen storage # Exhaust tube
0702 capacity. ¢ Intake air leaks AT
For right bank (-B2) ® Injectors g
P0430 ® |njector leaks
0703

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the three way catalyst. A
During this check, a DTC might not be confirmed.

A
1) Start engine and warm it up sufficiently. il
% MONITOR % NoFalL [] 2) Set “MANU TRIG" and “HI SPEED”, then select “FR
CMPS « BPM (POS)  2137rpm 02 SEN-B1”, “FR 02 SEN-B2", “RR 02 SEN-B1 or _
PR O SEN e o3 -B2”, “FR 02 MNTR-B2”, “FR 02 MNTR-B1”, “RR 02 RS
gg 8.3 ggmg; 8233 MNTR” in “DATA MONITOR” mode with GONSULT.
- : 3) Touch “RECORD” on CONSULT screen with engine
FR 02 MNTR- 557
FR 03 MN$2-S‘12 I[Eﬁm speed held at 2,000 rpm constant under no load. Bl
RR 82 MNTR-B1 LEAN 4) Make sure that the switching frequency between
FROZMNTRES - LEAN “RICH” and “LEAN" of “RR 02 MNTR-B1 or -B2” is
very less than that of “FR 02 MNTR-B1” or “FR O2 i
l RECORD | MNTR.B2"
SEFS07Q . . f
Switching frequency ratio = Bl

Rear heated oxygen sensor switching frequency

. G} C@\; @] Front heated oxygen sensor switching frequency [0
EcM_[o]connecTon] 3 This ratio should be less than 0.75.

5051 25 5657 25 2 4 If the ratio is greater than above, the three way catalyst
15\ (Y_:S is not operating properly.
the 5 .
1D O [ O cf\—H
SEFS06Q)
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TROUBLE DIAGNOSIS FOR DTC P0420, P0430

376

Three Way Catalyst Function (Cont'd)
Note: If the “FR 02 MNTR-B1” or “FR 02 MNTR-B2” does

not indicate “RICH” and “LEAN” periodically more
than 5 times within 10 seconds at step 3, perform
TROUBLE DIAGNOSIS FOR DTC 0503 or 0303 first,
EC-126 or EC-145.

OR

®

1)
2)

4

Start engine and warm it up sufficiently.

Set voltmeters probes between ECM terminals 3 [front
heated oxygen sensor (left bank) signal], & [front
heated oxygen sensor (right bank) signall] and @&
{engine ground), and ECM terminals &, & [rear
heated oxygen sensor signal (left and right)] and @
{engine ground).

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voltage switching frequency (high &
low) between ECM terminals & and &9 is very less
than that of ECM terminals 66 and @9, or &) and @5 .

Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-

quency

Front heated oxygen sensor voltage switching fre-
quency

This ratio should be less than 0.75.
If the ratio is greater than above, it means three way
catalyst does not operate properly.

Note: If the voltage at terminal & or & does not switch

pericdically more than 5 times within 10 seconds at
step 3, perform TROUBLE DIAGNOSIS FOR DTC
0503 or 0303 first, EC-126 or EC-145.

EC-216



TROUBLE DIAGNOSIS FOR DTC P0420, P0430
Three Way Catalyst Function (Cont’'d)

DIAGNOSTIC PROCEDURE
INSPECTION START
.
GHECK EXHAUST SYSTEM. NG ['Repair or replace it. Gl
Visually check exhaust tubes and muftler T -
for dent.
@ oK A
_ ¥
seroege| | CHECK FOR EXHAUST AIR LEAK. NG__ Repair or replace. B
Start engine and run it at idle. Listen for an -
= exhaust air leak before the three way cata-
NNECT |y5t
m col C " ~
HAE B o e
[ ecm lojconnecTon]| CHECK FOR INTAKE AIR LEAK. NG [ Repair or replace.
102, 104, 106, 109, 111, 113, 118, 120 Start engine and run it at idle. Listen for an "
- v g intake air leak after the mass air flow sen-
sor,
OK EE
[V] | ‘ B '
eer | CHECK INJECTORS. NG | perform TROUBLE DIAG- | AT
~ SEFGOBT| | 1. Refer to WIRING DIAGRAM for | NOSIS FOR NON-DE-
Injectors, EC-310. TECTABLE ITEMS,
2. Stop engine and then turn ignition “Injectors”, EC-310. =
switch “ON”. Repair harness or connec- PD
3. Check voltage between ECM terminais lors.
Qozy, (1D, (108), (309) , (1) or (113) ,
C118), (1200 and ground with CONSULT [BA,
or tester,
Battery voltage should exist.
4. Tum ignition switch "OFF”.
RA
J CK
r
Remaove injector assembly. BR
Refer to ECG-24. B
Keep fusal hose and ali injectors connected
to injector gallery.
ST
‘ .
1. Turn ignition switch “OFF”, Drips | Replace the injectars from
2. Disconnect camshaft position sensor " | which fue! is dripping. 28
harness connector.
3. Tun ignition switch “ON". .
Make sure fuel dces not drip from injec- BT
tor. =
Does not drip. ) )
Y Trouble is not fixed. LA
Check ECM pin terminals for damage and "] Replace three way catalyst. o
check the connection of ECM harness con-
necter. Reconnect ECM harness connector
and retest, ElN
iTroubIe is fixed.
INSPECTION END [D3
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N\

) Vehlcle speed

sensor

k\ﬂfv
SR

J
SEF061T

Vehicle Speed Sensor (VSS)

COMPONENT DESCRIPTION

The vehicle speed sensor is instalied in the transmission. It con-
tains a pulse generator which provides a vehicle speed signal to
the speedometer. The speedometer then sends a signal to the

ECM.

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured hetween each terminal and @ (ECCS ground) with a volimeter.

TER-
WIRE DATA
|
MINAL COLOR ITEM CONDITION (DG voliage)
NQO.
Approximately 5.2V
V}—— . —
[Engine is running.] T/ TR SUE N
. 5M:
29 | PL Venicle speed sensor. Jack up rear wheels and run engine at idie in ol L
“D" position,
" SEFS42T

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble o Check ltems
Code No. Malfunction is detected when .... (Possible Cause)
P0O500 ® The almost 0 km/h (0 MPH) signal from the vehicle | e Harness or connector
0104 speed sensor is sent to ECM even when the vehicle {The vehicle speed sensor circuit is open or
: is driving. shorted.)
® Vehicle speed sensor

378
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

OVERALL FUNCTION CHECK
@VEHICLE SPEED SEN CKTIR Use this procedure to check the overall function of the vehicle
AFTER TOUCH START. speed sensor circuit. During this check, a 1st trip DTC might not
DRIVE VEHICLE be confirmed.
AT 10km/h (Bmph) OR i s
MORE WITHIN 75 sec e Rt e Gi
3) Perform “VEHICLE SPEED SEN CKT” in “FUNCTION
m TEST” mode with CONSULT. S
| OR
| nexT )| START | 2) Start engine.
MEFS590 3) Read vehicle speed sensor signal in “DATA MONITOR” [Ej]
maode with CONSULT.
The vehicle speed on CONSULT should be able to
% MoNTOR % no Fai [ exceed 10 km/h (6 MPH) when rotating wheels with suit- 1.G
VHCL SPEED SE  20km/h able gear position.
P/N POSI SW OFF OR
@ 2) Start engine.
2 3) Read vehicle speed sensor signat in “MODE 1" with
GST. EE
_ The vehicie speed on GST should be able to exceed 10
km/h (6 MPH) when rotating wheels with suitable gear
RECORD | position. AT
SEF941N OR o
FUEL SYS #1 CLOSED =)
FUEL SYS #2 CLOSED B
CALC LOAD 19%
COOLANT TEMP 93°C
SHORT FT #1 1% =0
LONG FT #1 0% =)
SHORT FT #2 3%
LONG FT #2 0%
ENGINE SPD 2037RPM
e
IGN ADVANCE 38,0°
INTAKE AIR 43°C
SEFH6SP
DIAGNOSTIC TROUBLE CODE CONFIRMATION Sl
¥ MONITOR ¢ NoFAaL [] PROCEDURE
CMPSeRPM (POS)  2500rpm @ 1) Start engine and warm it up sufficiently. .
‘;;;’%3;253"'3 P 85; c Perform test drive for at least 10 seconds continuously =9
OF in the following recommended condition.
Engine speed 21,300 - 2,250 rpm -
Intake 81
manifold vacuum: -60.0 to -36.0 kPa
(-450 to —270 mmHg, -17.72 to i
RECORD N ~10.68 inHg) -
JSEszT Gear position : "D position

3) Stop the vehicle, turn ignition switch “OFF”, wait at least =
5 seconds and then turn “ON”.

4) Perform “Diagnostic Test Mode I (Self-diagnostic
resulis)” with ECM. o

Even though 1st trip DTC is not detected, perform the =

above test drive at least one more time.
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TROUBLE DIAGNOSIS FOR DTC P0500
Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH ] EC-VSS-01
ON or START
! EE : Deotoctable line for DTC
7.5 |(yig) DrOCH |Refer to EL-POWER. s : No1-detectaple fine for DTC
@,
1
G
i
COMBINATION
METER (SPEEDOMETER)
)l @2 Qs
| e o2 w
| I |
LG/B BRW PiL
-|+----|;
(M6 JOINT
LG/B BR/W PIL CONNECTOR-6
|
M11 PIL{I 1} P
CONNECTOR-1
&
B3 P/L
LG/B BR/W PAL +TOAT—M BE EB—
l(2:s])
PIL
[i» B B
1 2 zsl _.I
EN X . l\—,;i v ®
SPEED (ECCS L
SENSOR CONTROL A £
MODULE) = =
% i
Refer to last page (Foldout page)
(B EEEEEE @ ([EEEH Qo). CE2)
G GY ey (N
‘
|
1e[1s[1a[1al/=xN\12[31 10
I' 9i8|7]6]5]all3
BR
L o e e e e o rm e v T e e e e T e e e o e E— —— —

101[102}1031104]  |105[106{107[108
1090 110] 111 [112] |113]114]115{116
117]718{119]120) |[121]122}1 234124

|~ |3
=1
T
.<a
x
o

SEF8863
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TROUBLE DIAGNOSIS FOR DTC P0500

DISCONMECT

&R
HS.

IL_ecm [ofconnecTon]|
23

G | |«

DISCONKNERT

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

0
T8 INSPECTION START
o [ I VN [T ]
N12 A
. r
CHECK INPUT SIGNAL CIRGUIT. NG | Check the following.
1. Turn ignition switch “OFF". | e Harness connectors
2. Disconnect ECM harness connector .
and combination meter harness con- ® Harness connectors
SEF142T| nector. , @
3. Check harness continuity between ECM & Joint connector-6
terminal @ and terminal 9. e Harness for open or
Continuity should exist. short between ECM and
If OK, check harness for short. combination meter
If NG, repair harness or
OK
connectors.
¥
CHECK SPEEDOMETER FUNCTION. NGA Check the following.

Make sure that speedometer functions
properly.

OK

A 4

Disconnect and reconnect harness con-
nectors in the circuit. Then relest.

Trouble is not fixed.

h A

Check EGM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest,

¥

INSPECTION END

EC-221

e Harness for open or
short between combina-
tion meter and vehicle
speed sensor

If NG, repair harness or -

connectors.

e Vehicle speed sensor
and its circuit
(Refer to EL section.)

e

AT

[FA,
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Vaive (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

Engine speed

h 4

Camshalft position sensor

. Engine coolant temperature
Engine coolant temperature sen-

sor

Y

Start signal
Ignition switch g .

Throttle position

hd

Throttle position sensor

Park/Neutral position
Inhibitor switch ark/Neutral positio

h 4

ECM

. - . (ECCS
Air conditioner operation control

module)

IACV-AAC valve

L 4
¥

Air conditioner switch

Power steering load signal

¥

Power steering oil pressure

switch

Battery Battery voltage .
Vehicle speed sensor Vehicte speed ,
Cooling fan Cooling fan operation .

Electrical load signal

Y

Electrical ioad

This system automatically controis engine idle speed to a specified fevel. Idle speed is controlied through fine
adjustment of the amount of air which by-passes the throttle valve via IACV-AAC valve. The IACV-AAC valve
changes the opening of the air by-pass passage to control the amount of auxiliary air. This valve is actuated
by a step maotor built into the valve, which moves the valve in the axial direction in steps corresponding to the
ECM output signals. One step of IACV-AAC valve movement causes the respective opening of the air by-pass
passage. (i.e. when the step advances, the opening is enfarged.) The opening of the valve is varied to allow
for optimum control of the engine idling speed. The camshaft position sensor detects the actual engine speed
and sends a signal to the ECM. The ECM then controls the step position of the IACV-AAC valve so that engine
speed coincides with the target value memorized in ECM. The target engine speed is the lowest speed at which
the engine can operate steadily. The optimum value stored in the ECM is determined by taking into consid-
eration various engine conditions, such as during warm up, deceleration, and engine load (air conditicner,
power steering and cooling fan operation).

COMPONENT DESCRIPTION

From ar cleaner | The IACV-AAC valve is operated by a step motor for centralized
control of auxiliary air supply. This motor has four winding phases
and is actuated by the output signals of ECM which turns ON and
OFF two windings each in sequence. Each time the IACV-AAC
valve opens or closes to change the auxiliary air quantity, the ECM
sends a pulse signal to the step motor. When no change in the
auxiliary air quantity is needed, the ECM does not issue the pulse
signal. A certain voltage signal is issued so that the valve remains
at that particular opening.

To intake -
manifold Valve SEF7E5P
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TROUBLE DIAGNOSIS FOR DTC P0505
Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.

MONITOR ITEM CONDITION ' SPECIFICATION @U
e Engine: After warming up idle 20 - 10 step =
IACV-AACHY [] Alrrcondltroger switch: “OFF"
e Shift fever: "N” an
e No-load 2,000 rpm - il &,
ECM terminals and reference value o0
Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a voltmeter. =
TER-
WIRE DATA NG
IN L
MINAL COLOR ITEM CONDITION (DC voltage) i
NO.
6 [Engine is running. |
GY/L 1ACV-AAC valve I__ 0.1 -14V
17 Idle speed
101 PU Engine is running. =0
IACV-AAC valve { L —r 0.1 - 11V IFis
115 GY Idle speed
/8,
ON BOARD DIAGNOSIS LOGIC il
Diagnoslic Trouble oo Check ltems =
Code No. Malfunction is detected when .... (Possible Cause) FO
P0O505 A} The IACV-AAC valve does not operate properly. ® Harness or connectors
0205 (The IACV-AAC valve circuit is open.) [E/4
e |[ACV-AAC valve
B) The IACV-AAC valve does not operate properly. & Harness or connectors [E 5
(The IACV-AAC valve circuit is shorted.)
o |IACV-AAC valve
Bl=
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE T
H LER +] = w2l
Perform “Procedure for malfunction A" first. If a 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B”.

Procedure for malfunction A
1} Turn ignition switch “ON”.
2) Select “DATA MONITOR™” mode with CONSULT. Ef
3) Start engine and let it idle, '
4) Keep engine speed at 2,500 rpm for 3 seconds, then let

it idle for 3 seconds. L,
Do not rev engine up to speeds more than 3,000
rpm.
5) Perform step 4 once more. EL
OR

1) Start engine and let it idle. _

2) Keep engine speed at 2,500 rpm for 3 seconds, then let O
it idle for 3 seconds.
Do not rev engine up to speeds more than 3,000
rpm.

3} Perform step 2 once more.

4} Select “MODE 7” with GST.

OR
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve {(IACV) — Auxiliary Air
Control (AAC) Valve (Cont'd)

1) Start engine and iet it idle.
2} Keep engine speed at 2,500 rpm for 3 seconds, then let

it idle tor 3 seconds.
Do not rev engine up to speeds more than 3,000
rpm.

3) Perform step 2 once more.

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

5) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

Procedure for malfunction B

1) QOpen engine hood.
S/ 2} Start engine and warm it up sufficiently.

3) Turn ignition switch “OFF” and wait at ieast 5 seconds.

4) Turn ignition switch "ON" again and select “DATA
MONITOR” mode with CONSULT.

5) Start engine and run it for at least 1 minute at idle
speed. (Headlamp switch, rear defogger switch: OFF)

OR

Open engine hood.
Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine again and run it for at least 1 minute at idle -
speed. (Headlamp switch, rear defogger switch: OFF)
5) Select “MODE 7” with GST.

OR

2en

NG
JOOLS, 1

} Open engine hood.
2) Start engine and warm it up sufficiently.
) Turn ignition switch “OFF” and wait at least 5 seconds.
) Start engine again and run it for at least 1 minute at idle
speed. (Headlamp swilch, rear defogger switch: OFF)
5) Turn ignition switch "OFF”, wait at least 5 seconds and
then turn “ON”.
6) Perform “Diagnostic Test Mode H (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0505

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

BATTERY EC-AAC/V-01
1 .
75n | Referto EL-POWER. Gl
— : Detectable fine for DTC
T mewesnn : Non-detectable line for DTC
WIL BA
ma
E
Wi’L
7@ LG

Wi

1 a1

|

WiL

g ‘5H RECAY
Y |(Fes EE
1 5
IVVEI R‘G PUE IACV-AAC NG
a— VALVE A
Flo H/G{Z @
Y{I "Uﬁj T FD
o3 [ G [ ]
[ Ve -
GY  RIG  GYA
g &
A
F1a (@) mum s § ssnes——— BR
I .
F19 ’ﬂ
RIG  R/G

W/B PU Y GfY GY/L HS
] e 7] IGio] sl Gl Gl
SSOFF ECMP ECMP 1SC#1 ISC#3 1SC#2 1SC#4 (EEché s
CONTROL Bl
MODULE)
FE89
A,
a Al AT
11213 112]3]4
51' q5§} \56?8} EL

IDX

24125

31]32

11 f12]13{14]

101[102f10s]: 4] Jros[1o6107]108] 1J2l3] [4]
woalmol iz [a[ma[mslne| LelelzIBlel

42143

(Fe) @
GY H.S.

171|120 j121)1224123]124 [15]18]17]18]

SEF888S

EC-225 385



TROUBLE DIAGNOSIS FOR DTC P0505

AEne 7

-IACV-AAC valve
/*’Q Xharness connecior
} NG (o=

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

I!! ¥

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

2. Disconnect IACV-AAC valve harness
connector.

3. Turn ignition switch “ON>.

4. Check voltage between terminals @ , &
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

Y

OK

B v

Repair harness or connec-
tors.

SEFO62T
€& B
=D
_J’]
© © =
SEF143T
B

CHECK QOUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”,

2. Disconnect ECM harness connector.

3. Check harness continuity between
ECM terminai and termina) @ ,
ECM terminal (315) and terminal &,
ECM terminal & and terminat @),
ECM terminal @@ and terminal @ .
Continuity should exist.
I OK, check harness jor short.

NG

DISCONNELT

A€ [HAE
AEN

[ Ecwm [of connecTor]|
101

115 6 17

|

B
&)

B | Bl |, Bl |, B

SEF144T

1OK

.| Repair harness or connec-
" tars.

CHECK COMPOMNENT

(IACV-AAC valve),

Refer to “COMPONENT INSPECTION” cn
next page.

NG

OK

¥

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

i Trouble is not fixed.

Check ECM pin terminals for damage and
check the connecticn of ECM harness con-
nector. Reconnect ECM harness connector
and retest,

hd

INSPECTION END

386
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Replace IACV-AAC valve.




TROUBLE DIAGNOSIS FOR DTC P0505

L
[— 1

DISCONNECT

A€

[Q]

s o

)

\%ﬁg HE

&

SEF353Q)

SEF261Q)

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)
COMPONENT INSPECTION

[ACV-AAC valve
1. Disconnect IACV-AAC valve harness connector.
2. Check resistance between the following terminals.
terminal @ and terminals ), @
terminal & and terminals @ , @&

Resistance:
Approximately 30Q [at 20°C (68°F)}

3. Reconnect IACV-AAC valve harness connector.

4. Remove idle air adjusting unit assembly (IACV-AAC valve is

built-in) from engine.
(The IACV-AAC valve harness connector should remain con-
nected.)

5. Turn ignition switch “ON” and “OFF”, and ensure the IACV-
AAC valve shaft smoothly moves forward and backward,
according to the ignition switch position.

If NG, replace the IACV-AAC valve.

)
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TROUBLE DIAGNOSIS FOR DTC P0600, P1605

ON BOARD DIAGNOSIS LOGIC

A/T Communication Line (P0600) and A/T
Diagnostic Communication Line (P1605)

This circuit line (LAN) controls the smooth shifting up and down of
AfT during the hard acceleration/deceleration. Pulse signals are
exchanged between ECM and A/T control unit (PO600).

This circuit line is also used to communicate malfunction informa-
tion related to A/T {Automatic Transmission} is transferred through
the line (LAN circuit) from A/T control unit to ECM (P1605).

Be sure to erase the malfunction information such as DTC not
only in A/T contrel unit but also ECM after the A/T related
repair.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems
(Possible Cause)

Code No.
P0OB00 o ECM receives incorrect voltage from A/T control unit | ® Harness or connectors
0504 continuously, {The communication line circuit between ECM and
- — AT contral unit is open or shorted.)
P1605 & Signal from A/T control units is not sent to ECM. ® A/T control unit
0804 ¢ Dead (Weak) battery

388

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Before performing the following procedure, confirm that bat-

tery voltage is more than 10.5V.
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT,
3) Start engine and let it idle for at least 2 seconds (P0O600)
and 40 seconds (P1605).
OR

& 1) Start engine and let it idle for at [east 2 seconds (P0600)
and 40 seconds {P1605).
2} Select “MODE 77 with GST.
OR
Aoy 1) Start engine and let it idle for at least 2 seconds (0504)
and 40 seconds (0804).
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.
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TROUBLE DIAGNOSIS FOR DTC P0600, P1605

A/T Communication Line (P0600) and A/T
Diagnostic Communication Line (P1605)

(Cont’d)
EC-AT/C-01 &l
8y
AT
CSH_TROL
U
LAN E Wl
||£|| I : Detsctable line for DTC
R/L ; Non-detectable line for DTC &@
(B3)
(D
FE
AT
(2]
%%ﬁEECTOH &
W5E 2D
3]
R/L F A

ho
=]
k
pa)
8 a
%]
0
&

)

)

=
19
ot
[=2=2)

E_
&

ECM
LAN (EGCS
GONTROL 28
MODULE} R
F69
=1l
A
Rafer to last page (Fotdout page)
e (ma), (B3) zll
(R EREEREEDE @@ (o) EL
G Ma9) . (Fe3
—l
112]alaf [T r2li3a[15 |§| 2aJea]25]26]z71e8 28 ]a0]31 [a2[aa[a4[35 v [D2X
516]718] [1el37]8118l20[z1[22 se[736] sofaol 41 [sefeafaalas aga]as]| “

101]102]103164]  1105]106{107
108)110] 111 ]112] |113]114[115
17]1181118[120] [121[122[123]

SEFBBOS
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TROUBLE DIAGNOSIS FOR DTC P0600, P1605

]

Groove box
/_

ECM harness
—— connecior

-~

A

Front rig’ht door LI\/

ECM (ECCS
control module) N,
SEFD47T
S
AST control unit
J ~_ | harress connector
/zi-" - Brake pedaf
- AT control unit [ 7/
T R SEF063T
AT

EHSCONNECT

—

Gﬁ}ll G

[ Ecm

o] connecTor||

f

Q]

/UNIT _[Of CONNECTOR ||
7

4

DISCONNECT

J

SEFt45T)

390

A/T Communication Line (P0600) and A/T
Diagnostic Communication Line (P1605)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK INPUT SIGNAL CIRCUIT.
1. Turn ignition switch “OFF”.
2. Disconnect ECM harness cannector
and A/T control unit harness cennector.
3. Check harness continuity between ECM
terminal @ and terminal @&.
Continuity should exist.
If GK, check harness for short.

NG

OK

r

Pisconnect and reconnect harness con-
necters in the circuit. Then retest.

Trouble is not fixed.
¥

Check ECM and A/T control unit pin termi-
nals for damage and check the connection
of ECM and A/T control unit harness con-
nectors. Reconnect ECM and A/T control
unit harness connectors and retest.

L

INSPECTION END

EC-230

.| Check the following.

® Harness connectors

(ua), (B2

e Harness connectors
,

e Joint connector-6

& Check harness for open
or short between ECM
and A/T control unit.

If NG, repair harness or

connectors,




TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module
The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for power
supply. The unit controls the engine. @l
SEC2208 i
ON BOARD DIAGNOSIS LOGIC
s
Diagnostic Trouble o Check ltem i
Code No. Malfunction is detected when ... (Possible Cause)
553?5 & ECM calcufation function is malfunctioning. ¢ (E‘_:%’\:l: $ control modute)
FE
AT
DIAGNOSTIC TROUBLE CODE CONFIRMATION 50
¥ MONITOR ¥ NOFALL [] PROCEDURE PD
CMPSRPM (POS) 650rpm _) 1) Turn ignition switch “ON". .
MAS AIR FL/SE 1.5V & 2) Select “DATA MONITOR” mode with CONSULT. EA,
3) Siart engine and run it for at least 2 seconds at idle
speed.
OR B
1) Turn ignition switch “ON”.
2) Select “Mode 7" with GST.
RECORD 3) Start engine and run it for at least 2 seconds at idle B
SEF695T speed.
- OR
chay 1) Turn ignition switch “ON”. 8T
2) Start engine and run it for at least 2 seconds at idle
speed.

3) Turn ignition switch “OFF” and wait at least 5 seconds. FS
4) Perform “Diagnostic Test Mode i (Self-diagnostic
results)” with ECM.
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- TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (Cont’'d)

INSPECTION START

b 4
1) Turn ignition switch “ON".
2) Select “SELF-DIAG RESULTS”
mode with CONSULT.
3} Touch “ERASE".
CR
@ 1) Turn ignition switch “ON".
2) Select MODE 4 with GST.
3) Touch “ERASE".
OR
1) Turn ignition switch “ON".
2) Erase the Diagnostic Test Mode
I {Self-diagnostic results)
memory.

r

PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

h 4

Is the DTC P0B05 (0301) displayed Yes | Replace ECM.

h

again?

No

4
INSPECTION END
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TROUBLE DIAGNOSIS. FOR DTC P0705

Under the vehicle 1\ \\_ | Park/Neutral Position Switch

COMPONENT DESCRIPTION

When the gear position is in “P” or “N”, park/neutral position is
“ON”. ECM detects the position because the continuity of the line
(the “ON"” signal} exists. @l

MA

" SEF146T EM

CONSULT reference value in data monitor mode

Remarks: Specification data are reference values. LG
MONITOR ITEM CONDITION SPECIFICATION
Shift Jever: “P” or "N” ON
P/N POSI SW # |gnition switch: ON
Except above QFF
ECM terminals and reference value GE
Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a voltmeter.
TER- AT
WIRE DATA
TEM NDITION
MILI\(;AL COLOR : €O (DC voltage)
PD

[fgnition switch "ON"|

Approximately OV
Gear position is “N” or “P”.
22 GfOR | Inhibitor switch — - 5
[Ignition switch “ON”|

Approximately 5V
Except the above gear position

RA
ON BOARD DIAGNOSIS LOGIC
2! D,
Diagnostic Trouble Malfunction is detected when Check Items BR
Code No. (Possible Cause}
PO705 ® The signal of the park/neutral position switch is not | e Harness or connectors 8y
1003 changed in the process of engine starting and driv- (The inhibitor switch circuit is open or shorted.)
ing. e Harness or connectors
{The park/neutral position relay circuit is open or RS
shorted.)
o Inhibitor switch
¢ Park/neutral paosition relay Bil
FA&
=
I
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TROUBLE DIAGNOSIS FOR DTC P0705

B PARK/NEUTPOSISWCKT
SHIFT

out oF N/P -ranGE
THEN

TOUCH START

nextT || START
SEF962N
% MONITOR ¢ NO FAIL L]
PAN POSI SW ON
| RECORD |_
SEFI63N

A€

[o{ connecToR|

@ of

™ Ecu

SEF748R

394

Park/Neutral Position Switch (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the park/neutral
position switch circuit. During this check, a 1st trip DTC might not
be confirmed.

;; Turn ignition switch “ON”.

Perform “PARK/NEUT POS! SW CKT” in “FUNCTION
TEST” mode with CONSULT.

OR
2) Select “P/N POSI SW” in “DATA MONITOR"” mode with
CONSULT.
3) Check the “P/N POSI SW” signal under the following
conditions.
Condition {Gear position) Known good signal
“P" and “N” paosition ON
Except the above position OFF
OR

1} Turn ignition switch “ON",
2} Check voltage between ECM terminal @ and body
ground under the following conditions.

Condition {Gear position} Voltage (V} (Known good data)

“P” and “N” position Approx. 0

Approx. 5

Except the above position
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (Cont'd)

EC-PNP/SW-01

IGNITION SWITCH
ON or START IR - Detectable line for DTC
T FUSE —— : Non-detectable line for DTC
16A |BLOCK |Rsfer to EL-POWER. al
(3 "
I EE%%S
=] ] CONTROL R,
Le.fB MODULE) e
NEUT 5
G/OR El
B3 @) == G/3 =P To AT-AT
I LC
G/B
=
/G
] (&)
1 P INHIBITOR
SWITCH /G F[E
5 N GIOR
? .ﬁ'
e
(s ) Loy (Ledy [Lelp Ledy Lz ]) GIOR AT
PUW PB  YPU BRY LW BR R/G
@12
Lzl PE
(Ez6)
DIODE A/G
ez
To EL- fi\
1] >| E:FWG rGW"AsoD
DICDE RIG &/0R G A,
Cl I Fal papw
P NEUTRAL
m 5/ W1 —»z} RiG e @ o @ B5 POSITION .
B5 o RELAY B
| [ A | |¥3 |.Eg
) B B G/B 8T
PUW PB YU Lw RIG I I am P oEs
el [0 Gel o] fel .  [O™27 RS
15W 2-8W D-8W R-SW N-BW | CONTROL
NI B B
= 2 |
E22 S
Refer to last page (Foldout pags)
7
g A & @D A
L]
el N e Mae @ CFEED e CDNED
" \5lel7la/ \e]slz/
4]  av GY wow GY L
11:'2-‘
1]2]3Ta] [a]solit[12]13lia]1s
sle]7la] [efi7]18]10]z021]ez
e
101fi0efrosfio4] [ros]roe]ror 1o S
e[ t]nz] fnaliafisie W
17| 11a]110]120] [i21]122f123]122 GY HS.
SEF887S
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (Cont’d)

Under the vehicle \» (1 / DIAGNOSTIC PROCEDURE
= Inhibitor switch =
INSPECTION START
l
CHECK POWER SUPPLY. NG.; Check the following.
. Disgortnect inhibitor switch harness con- 7] ® 10A fuse
nector. ® Hamess for open or short
2. Turn ignition switch “ON". between inhibiter switch
3. Check voitage between terminal 3 and and fuse
ground with CONSULT or tester. If NG, repair harness or
SEF1HET Voltage: Battery voltage connectors.
OK
v SIS s s E
. Park/Neutral iti I
A Roual postlien reiay CHECK OUTPUT SIGNAL CIRCUIT-L. NG ["check the following,
1. Turn ignition switch “OFF". "] # Harness connectors
2. Disconnect parkimeutral position relay , ()
harness connector. arness connectors
3. Check harness continuity between relay .
terminal @ and inhibitor switch termi- ® Harness connectors
nals @, @ . (diodes) @ , (13}
Continuity should exist. . Harness or open or short
if OK, check harness for short, between inhibitor switch
and relay
OK If NG, repair harness or
connectors.
SEF147T
v
e UISCONNECT CHECK GROUND CIRCUIT. NG .| Repair hamess or connec-
. Gé}, ¥ 1. Check harness continuity between relay tors.
" terminals & , @ and engine ground.
: Continuity should exist.
ﬂlﬁl 3 If OK, check haress for short.
\16[5]a/ OK
D) !
® @ NG ,
CHECK QUTPUT SIGNAL CIRCUIT-IL o] Check the following.
- 1. Discennect ECM harness connector. | ® Harness connectors
@iﬂ 2. Check harness continuity between ECM ,
1 terminal @ and refay terminal & . & Harness for open or short
- Continuity should exist. between ECM and relay
SEF4000) If OK, check harness for short. If NG, repair harness or
connectors.
OK
INSCONNECT DISCONMECT
T.5. Eé} TS. Eé} CHECK PARI/NEUTRAL POSITION NG ["Replace park/neutrat posi-
- RELAY. " tion relay.
12 €:|:TBB 1. Apply 12V direct current between relay
K z 6! terminals 3 and & .
— 2. Check continuity between relay termi-
nals ® and @ .
12V (D - (D} applied:
@ Conlinuity exists.
No voltage applied:
Cﬁ \ No continuity
j
SEF609T i OK
CHECK COMPONENT NG ["Replace inhibitor switch.
(Inhibitor switch). r
Refer to AT section.
AE€ESC >
LS, i Pisconnect and reconnect harness connec-
g tors in the circuit. Then retest.
v Trouble is not fixed.
N ’
SEF814Q

396 EC-236



TROUBLE DIAGNOSIS FOR DTC P0705
Park/Neutral Position Switch (Cont’d)

= ®

|

m DISCONNEGT E DISCONNECT : .
us. ‘ﬁ} TS Check ECM pin terminals for damage or
e Tz] the connection of ECM harmess connector, &l
[ Ecm OICONNECTOHH 31716 Reconnect ECM harness connector and
22 | 4| retest. :
v A
INSPECTION END '
SEF815Q =M
LG

SEF586T|

)
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TROUBLE DIAGNOSIS FOR DTC P1110

Intake Valve Timing Control (Left bank)

SYSTEM DESCRIPTION

Camshaft pasition sensor Engine speed

Mass air flow sensor Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Throttle position sensor Throttle poshion

> Intake
ECM valve tim-
(ECCS ing control
- control » sclenoid
module) valve (loft
bank}

Vehicle speed sensor Vehicie speed

Y

The intake valve timing control system is utilized to
control intake valve opening and closing timing.
Engine coclant temperature signals, engine speed,
amount of intake air, vehicle speed and throtile posi-
tion are used to determine intake valve timing.
The intake camshaft sprocket position is regulated
by oil pressure controlled by the intake valve timing
control.

When ECM sends ON signal to intake vaive timing
control solenoid valve, oil pressure is transmitted to
camshaft sprocket. Then, intake side camshaft is
advanced.

Intake valve timing
contrel solenoid valve\
ECM (ECCS
contral
module)
Qit
pressure
¥
Piston {} 4}
Crain
R
| - ' | [j Imake
PR, closes
‘IJ_L_L}_ | I [ A 1
= H H
igilsEsaaz/
: Camshaf% sprocket Effect
(Intake side)
Return spring I
Torque

le—— Amount of intake air (From mass air flow sensor)

l+—— Engine spped signal {(From camshaft position sensar)

l«—— Engine coolant temperature {From engine ccolat temperature sensor)
ia—— Throttle valve tdle position (From throttle position sensor)

[+—— Vehicle speed (From vehicle speed sensor)

4= Solencid valve ON (D)
<o Solencic valve OFF ((T)}

Intake open & Exhaust closes
Qverlap (207

7 Engine speed —

SEFLBTT
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TROUBLE DIAGNOSIS FOR DTC P1110
Intake Valve Timing Control (Left bank)
(Cont’d)

OPERATION

Intake valve timing
Engine aperating cendition control
solenaid valve

Intake valve opening . P
o Valve overlap Engine valve timing
and closing time Gl

¢ Engine coolant temperature is
between 15°C (59°F) to 110°C Wl
(230°F) and engine speed is

between 1,100 rpm and 4,600 ON Advance Increased ©

rpm. El
e During high load condition
® Vehicle speed is more than 4

km/h (2 MPH) L Q
Those other than above OFF Nermal Normal @

CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.

MONITOR ITEM CONDITICN SPECIFICATION FE
¢ Engine is in warm up condition. Intake valve timing conirol solenoid is
. . . ON

® Engine speed is more than 1,100 rpm. operating. 0T
INT/A SOL-B1 ® Quickly depressed accelerator pedal J—\\f

& Vehicle speed is more than 4 km/h (2 Intake valve timing control solenoid is OFF

MPHj). not operating.

@@

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a voltmeter. B

TER-
WIRE DATA
MINAL ITEM CONDITION
DG voltage =0
No. | COLOR ( ge) [
[Engine fs running. |
Intake valve timing control solenoid is operat- | APProximately OV B
imi ing.
110 B/R Intake ‘valve timing controk g
solenoid valve (left bank) |Engine is running.| e
8T
Intake valve timing contro! solenoid is not Battery voltage
operating. _
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble . Check ltems Efg
Code No. Malfunction is detected when .... (Possible Cause)

P1110 Camparing the intake vabve timing position when the ® Harness or connectors _

0805 intake valve liming solenoid is ON with that when the (The left bank intake valve timing contrel position 1
solenoid is QFF, the difference does not excead a cer- sensor circuit is open.) ‘
tain limit. ¢ Intake valve timing control position sensor

® Accumulation of debris to the signal pick-up portion
of the camshatt EL
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TROUBLE DIAGNOSIS FOR DTC P1110

# MONITOR ¢ NOFALL []

CMPS=RPM (POS) 1200rpm
MAS AIR/FL SE 1.9V
COOLANT TEMP/S 92°C
VHCL SPEED SE 24km/h
B/FUEL SCHDL 2.0msec
INT/V SOL-B1 OFF
INT/Y THIM-BA 97deg
RECORD

SEF592T]

400

Intake Valve Timing Control (Left bank)

(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

=N
5
3)
4)
5)
6)
7}

8)

Warm up engine sufficiently {[more than 82°C (180°F)].

Turn ignition switch “OFF” and wait at ieast 5 seconds.

Turn ignition switch “ON” and select “DATA MONITOR”

maode with CONSULT.

Restart engine and wait at least 30 seconds.

Turn TCS switch “OFF”.

Shift A/T selector lever to “2nd” position.

Gradually raise engine speed and keep it between

1,100 rpm and 1,500 rpm for at least 20 seconds. (Test

is completed when “INT/V SOL - B1 in “DATA

MONITOR"” with CONSULT remains “OFF”. If indica-

tion is “ON”, repeat 7.

Quickly raise engine speed to more than 2,500 rpm and

keep it there for at least 6 seconds. (Test is completed

when “INT/V SOL - B1 in “DATA MONITOR” with CON-

SULT remains “ON". If indication is “OFF", repeat 8.
OR

Warm up engine sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Restart engine and wait at least 30 second.

Turn TCS switch “OFF”.

Shift A/T selector lever to “2nd” positions.

Gradually raise engine speed and keep it between
1,000 rpm and 1,500 rpm for at least 12 seconds.

7) Quickly raise engine speed to more than 2,500 rpom and
keep it there for at least 6 seconds.
8) Select “MODE 77 with GST.
OR
voy 1) Warm up engine sulfficiently.
2) Turn ignition switch “OFF" and wait at least 5 seconds.
3) Restart engine and wait at least 30 seconds.
4) Turn TCS switch “OFF”.
5) Shift A/T selector lever to “D” position.
8) Gradually raise engine speed and keep it between

1,000 rpm and 1,500 rpm for at least 12 seconds.
Quickly raise engine speed to more than 2,500 rpm and
keep it there for at least 6 seconds.

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

Perform “Diagnostic Test Mode |I (Seif-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P1110
Intake Valve Timing Control (Left bank)

(Cont’'d)
IGNITION SWITCH N m : Detectable line ic.ar DTG @ﬂ
ON or START e ; NoON-detectable line for DTC wl
FUSE BLOCK | Refer to EL-POWER. [M] B
10A  1(J/B}
D)
]
ER ElN
GIY
I - LG
G/
.mB
FE
1
F3 @ GrY = To EG-EGRGV AT
Gy -
S PO
] inTake
VALVE TIMING
CONTROL SCLENQID
% VALVE LH ﬁ@\
=&
T R
BR
BR
[Tl gr
IVCL ECM
(ECCS
CONTROL
MODULE) BS
F69
=il
Refer to last page (Foldout page).
] (M29) , (F63) HA
@, E u
B D
EL

101]102[103[104] 1105[106{107]108
108116 111112 [113]114]115]116
17[118[119)120] [121}122[123]124

[«s[as]so]s1]s2]s3[ealeo] rol71]

B
silssTssrssbalzmel. | &2 H.s.

[sofl| &Y

SEF906S
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TROUBLE DIAGNOSIS FOR DTC P1110

[N A VN
Intake valve timing

control solenoid valve
\ harness connectoer 37
{left bank) 7@

I hE

D O
SEF596T

W DISCONNECT Eﬁ
H.S. EE : 1.5.

_Ecwm TC-;I-CONNECTOH” EREGD)

[Q]

® |

SEF537T)

402

Intake Valve Timing Control (Left bank)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

H \ 4

CHECK POWER SUPPLY.

1, Stop engine.

2. Disconnect intake valve timing control
solenoid valve harness connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal (I and

NG

Check the following.

& Harness connectors
GOY

® 10A fuse

& Harness for open or short
between the intake valve

ground. timing control solenoid
Voltage: Battery voitage valve and fuse
OK If NG, repair harness or
connectors.
B Y
CHECK OUTPUT SIGNAL GIRCUIT. NG | Repair harness or connec-
1. Turn ignition switch “OFF”. "| tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal and solenoid valve termi-
nal @ .
Continuity should exist.
4. Check harness for short.
l OK
CHECK ENGINE OIL PRESSURE. NG | Repair lubrication system.
Refer to LC section {“Oil Pressure Check”, v
"ENGINE LUBRICATION SYSTEM").
l OK
CHECK INTAKE AIR SYSTEM. NG | Repair intake air system.
Check intake air system for leaks. "
OK
¥
NG | Repair or replace.

CHECK INTAKE VALVE TIMING CON-
TROL POSITION SENSOR.
Refer to DTC P1140, EC-251.

Y

¢0K

{Go to next page.)

EC-242




TROUBLE DIAGNOSIS FOR DTC P1110

Intake Valve Timing Control (Left bank)
(Cont’d)

'

CHECK COMPONENT NG | Replace intake valve timing
{Intake valve timing control solencid valve). ™ contral solenoid valve. &
Refer to “COMPONENT INSPECTION”
below,

oK wEA
4
Replace left bank intake valve timing con-
trol sprocket with camshatt. E

A 4
Disconnect and reconnect harness connec- LG
tors in the circuit, and retest.

Trouble is not fixed.

Y

Check ECM pin terminals for damage and
check the connection of ECM harness con- FE
nector. Reconnect ECM harness connector

and retest.
l =

INSPECTION END =l

iake valve i COMPONENT INSPECTION Sii
ntake valve timing

contrel solenoid valve | {ntake valve timing control solenoid valve

1. Supply intake valve timing control solenoid valve terminals with  gg§
battery voltage.
2. Make sure that inside plunger protrudes.

Y . - .
If NG, replace intake valve timing control solenoid valve. BT
Plunger
A
SEF783T
AL
I
403
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- TROUBLE DIAGNOSIS FOR DTC P1125

Tandem Throttle Position Sensor

This diagnosis is for tandem throtties (main throttle and secondary
throttle). The quantity of intake air is dete.mined by these two
throttle valves. A rationality check is then carried out by ECM after
monitoring the signals of these two throttle position sensors.

ON BOARD DIAGNOSIS LOGIC

D‘agg?;:;f“b‘e Maliunction is detected when ... (P;::S?SE Itce;ﬁe)
Pi125 # Rationally incorrect voitage is entered to ECM com- | @ Harness or connectors
1502 pared with lhe signals from mass air flow sensor, {The sensor circuits are open or shorted.)
camshaft pasition senscr and IACV-AAC valve, ¢ Throttle position sensor or secondary throttle posi-
tion sensor
» Throttle actuator control (TAC) module

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, start engine and
warm it up sufficiently.
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for 15 seconds.
OR
1} Start engine and run it for 15 seconds.
2) Select “MODE 7" with GST.
OR
@ 1) Start engine and run it for 15 seconds.
2y Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode II (Seif-diagnostic
results)” with ECM.

DIAGNOSTIC PROCEDURE

Refer to TROUBLE DIAGNOSIS FOR DTC P0120, EC-115 OR
Refer to TROUBLE DIAGNOSIS FOR NON DETECTABLE ITEMS,
EC-316.

404 EC-244



TROUBLE DIAGNOSIS FOR DTC P1135

Intake Valve Timing Control (Right bank)
SYSTEM DESCRIPTION

Camshaft position sensor Engine speed
> el
2l
i Amount of intake air
Mass air flow sensor » Intake A
ECM valve tim- -
Engine coolant temperature sensor Engine coolant temperature Fces 5| g contrel
»| control 1 solenoid EW
module) valve (right
Throttle position sensor Throttle position > bankd
> LG
Vehicle speed sensor Vehicle speed .

The intake valve timing control system is utilized to When ECM sends ON signal to intake valve timing _
control intake valve opening and closing timing. control solenoid valve, oil pressure is transmitted to RE
Engine coolant temperature signals, engine speed, camshaft sprocket. Then, intake side camshaft is
amount of intake air, vehicle speed and throttle posi- advanced. W

tion are used to determine intake valve timing.
The intake camshaft sprocket position is regulated

by oil pressure controlled by the intake valve timing oD
control.
FA
Intake wvalve timing
contrel solenoid valve
RA,
l—— Amount of intake air (From mass air flow sensorj
ECM (ECCS [+—— Engine spped signal (From camshaft position sensor}
control l«—— Engine coolant temperature (Frem engine coclat temperature sensar} =
module} l«—— Throtile valve idle position {(From throttle position sensor) R
oil l— Vehicle speed (From vehicle speed sensor)
i
» g ,
pressure = 4= Solenoid valve ON ((ID) &
<n Solencid valve OFF ((T))
+ Intake open & Exhaust closes
Piston {% G ﬁg
Drain
£ BT
L - ' 1 ] [;1 Intake 134,
e closes ]
e
- -
g i
EzEs=az/| EL
Camshalt sprocket Eftect H@X
(Intake side)
Return spring T
Torque
Engine speed —
SEF587T
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TROUBLE DIAGNOSIS FOR DTC P1135

OPERATION

Intake Valve Timing Control (Right bank}
(Cont'd)

Engine operating condition

Intake valve timing
control solencid valve

Intake valve opening
and closing time

Valve overlap

Engine valve timing

¢ Engine coolant temperature is

between 15°C (58°F) to 110°C
(230°F) and engine speed is

Ppertr‘lN een 1,100 rpm and 4,600 ON Advance Increased a
e During high load condition
e Vehicle speed is more than 4
km/h (2 MPH).
Those other than above OFF Normal Normal 0]
CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
# Engine is in warm up condition. Intake vaive timing control solenoid is ON
® Engine speed is more than 1,700 rpm. | operating.
INT/V SOL-B1 ® Quickly depressed accelerator pedal
® Vehicle speed is more than 4 km/h (2 | Intake valve timing control sclenoid is OFF
MPH). not opsrating.

ECM terminals and reference value
Remarks: Specificalion data are reference values, and are measured between each terminal and @ (ECCS ground) with a voitmeter.

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DG voltage)
NO.
[Engine is running.]
Intake valve timing control solenoid is operat- | APProximately OV
imi ing.
105 BR/Y Intake .valve nmmg control 4
solenoid valve {right bank} IEngine is running.|
Intake valve timing cantrol solanoid is not Battery voltage
operating.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble
Code No,

Malfunction is detected when ....

Check ltems
{Possible Cause)

P1135
1301

Comparing the intake valve timing position when the
intake valve timing solenoid is ON with that when the
solenoid is OFF, the difference does not exceed a cer-
tain limit.

Harness or connectors

(The left bank intake valve timing control position

sensor circuit is open.)

Intake valve timing control position sensor
Accumulation of debris to the signal pick-up portion

of the camshatt

406
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TROUBLE DIAGNOSIS FOR DTC P1135

Intake Valve Timing Control (Right bank)

(Cont'd)
% MONTOR % NOFAIL [] DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPSsAPM (POS)  1200rpm PROCEDURE
MAS AIR/FL SE 1.9v 1) Warm up engine sufficiently [more than 82°C (180°F)].
Sggt-gﬁgg"g’gs gfkguh 2) Turn ignition switch “OFF” and wait at least 5 seconds. Gl
B/FUEL SCHDL 5.0msec 3) Turn |gn|t|on switch “ON” and select “DATA MONITOR”
INT/V SOL-B1 OFF mode with CONSULT.
INTA TiM-B1 97deg 4) Restart engine and wait at feast 30 seconds. WA
5) Turn TCS switch “OFF”. .
RECORD 6) Shift A/T selector lever to “2nd” position.
SEF592T 7} Gradually raise engine speed and keep it between EM

1,100 rpm and 1,500 rpm for at least 20 seconds. (Test
is completed when “INT/YV SOL - B2 in “DATA .
MONITOR” with CONSULT remains “OFF”. If indica- -©
tion is “ON”, repeat 7.
8) Quickly raise engine speed to more than 2,500 rpm and
keep it there for at least 6 seconds. (Test is completed
when “INT/V SOL - B2 in “DATA MONITOR” with CON-
SULT remains “ON”. If indication is “OFF”, repeat 8. R
OR
Warm up engine sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds. AT
3) Restart engine and wait at least 30 seconds. i
4y Turn TCS switch “OFF”.
B} Shift A/T selector lever to “2nd” position. EB)
6) Gradually raise engine speed and keep it between
1,000 rpm and 1,500 rpm for at least 12 seconds.
7} Quickly raise engine speed to more than 2,500 rpm and =
keep it there for at least 6 seconds.
8) Select “MODE 77 with GST.
OR B4
1) Warm up engine sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Restart engine and wait at least 30 seconds. BR
4y Turn TCS switch “OFF~,
5)
6)

(ﬁfm

NO
TOOLE

Shift A/T selector lever to “D” position.
Gradually raise engine speed and keep it between &
1,000 rpm and 1,500 rpm for at least 12 seconds.

7) Quickly raise engine speed to more than 2,500 rpm and
keep it there for at least 6 seconds. B

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

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

(A
EL

([B)4

EC-247 407



TROUBLE DIAGNOSIS FOR DTC P1135

Intake Valve Timing Control (Right bank)
(Cont’d)

EC-IVC-R-01

IGNITION SWITCH
ON or START

WM : Detectable line for DTC

—  Non-detectable line for DTC

FUSE BLOCK [ Refer to EL-POWER.
% 10A [m)

G
S

GrY

GrY
GiY

F23 @

G/v wjp To EC-EGRCA

GrY

rIJTI—I INTAKE

VALVE TIMING

CONTROL SOLENOID
VALVE RH

LL%J‘ 27

BR/Y

ECM
(ECCS
CONTROL
MODULE)

F63

Refer to last page (Foldout page).
u
B

@9, G

1011G2163|104]  [t05]108]107]108
1031101 11]112] 1113[114]115]118
117|118 1191120 121{122]123(124

Ve

SEF452T
408 EC-248



TROUBLE DIAGNOSIS FOR DTC P1135

Front

SEF595T]|

G @

B G
SEF610T)

NMECT INNECT
m Dlscoic) & DISCD!
FAE CAE

_Ecm 'IZI‘CONNECTOR” Thh@

105

® |

[Q]

SEF611T

Intake Valve Timing Control (Right bank)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

€]
A4
CHECK POWER SUPPLY. NG | Gheck the foliowing.
1. Stop engine. ”| @ Harness connectors A
2. Disconnect intake valve timing control .
solenoid valve harness connector, * 10A fuse an,
3. Turn ignition switch “ON”. ® Harness for open or short ERA
4. Check voltage between terminal @ and between the intake valve
ground. timing control solenoid LG
Volitage: Battery voltage valve and fuse N
OK If NG, rtepair harness or .
connectors.
EC
B v
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair haress or connec- R
1. Turn igniticn switch “OFF™. 7 tors. &
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM AT
terminal and solenoid valve termi-
nal @ .
Continuity should exist.
4. Check harness for short. PD
CK
A 4 F@\\!
CHECK ENGINE Gil. PRESSURE. NGL Repair lubrication system.
Refer to LG section (“Cil Pressure Check”, o
“ENGINE LUBRICATION SYSTEM™). =
R
OK
A4 B
CHECK INTAKE AIR SYSTEM. NG‘ Repair intake air system.
Check intake air system for leaks.
oK 8T
CHECK INTAKE VALVE TIMING GON- NGL Repair or replace.
TROL POSITION SENSOR. " B
Refer to DTC P1145, EC-256.
OK
v BT
(Go to next page.)
[FIA,
L,
By
409
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TROUBLE DIAGNOSIS FOR DTC P1135
Intake Valve Timing Control {Right bank)

(Cont'd)
| CHECK COMPONENT NG | Replace intake valve timing
(Intake valve timing contrel solenoid valve). | control solenoid valve.
Refer to "COMPONENT INSPECTION"”
below,

iOK

Replace right bank intake valve timing con-
trol sprocket with camshatft.

A J
Disconnect and reconnect harness connec-
tors in the circuit, and retest.

Trouble is not fixed.

4
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

INSPECTION END

I COMPONENT INSPECTION
ntake valve timing

control sofenoid vaive | Intake valve timing control solenoid valve
1. Supply intake valve timing control solenoid valve terminals with

battery voltage.
N 2. Make sure that inside plunger protrudes.
If NG, replace intake valve timing controf solenoid valve.

Flunger

SEF783T
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TROUBLE DIAGNOSIS FOR DTC P1140

Intake Valve Timing Control Position Sensor
(Left bank)

COMPONENT DESCRIPTION

The intake valve timing control position sensor is located rearmost )
of the left-bank cylinder head. This sensor detects a signa! {intake
valve position) generated by the cutout portion of camshaft and
sends it to the ECM (ECCS control module). This sensor is not A
used to control the engine system. 1t is used only for the on board
diagnosis of intake valve timing control.

SEF599T Ef
CONSULT reference value in data monitor mode
Remarks: Specification data are reference values. LG
MONITCR ITEM CONDITION SPECIFICATION
® Engine is running. Intake valve timing contral solenoid 75 deq - 80 d
& Engine spaed is more than 1,100 rpm. | valve is “ON". eg -so deg
INT/V TIM-B1 » Quickly depressed accelerator pedal
» Vehicle speed is more than 4 km/h (2 | Intake valve timing control solenoid _ i
MPH). valve is “OFF". 95 deg - 100 deg FE
ECM terminals and reference value AT
av)
Remarks: Specification data are reference values, and are measured between each terminal and @& (ECCS ground} with a voltmeter.
TER-
WIRE DATA EH
MINAL ITEM
COLOR E CONDITION (DC voltage)
NO.
Approximately OV BA
WM T
4 .
[Engine is running. | R RA
0 Y
L Idle speed
Intake valve timing con- SEFS51T _
27 L/R trol position sensor (left - ST
bank) (-B1) Approximately OV
{v) &
T BS
lEngine is running. 2
0 {=y=}
L Engine speed is 2,000 rpm. ‘ BT
HA
SEF552T
ON BOARD DIAGNOSIS LOGIC L
Diagnestic Trouble Co Check ltems
Code No. Malfunction is detected when ... (Possible Cause) .
P1140 The proper pulse signal from the intake valve timing | @ Harnass or conneciors : “
1303 control position sensor (left bank) is not to send ECM {The left bank intake valve timing control position
while the engine is running at the specified engine sensor circuit is open.)
speed. e [ntake valve liming control position sensor
s Accumufation of debris o the signal pick-up portion
of the camshaft
411
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TROUBLE DIAGNOSIS FOR DTC P1140

l

# MONITOR  v¢r NOFAILL []
CMPS-RPM (POS) 2000rpm
MAS AIR/FL SE 2.05V
B/FUEL SCHDL 3.0msec
INTA SOL-B1 OFF
INTA TIM-B1 97deg

RECORD |

SEF600T|

412

Intake Valve Timing Control Position Sensor
(Left bank) (Cont’'d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
1) Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and keep the engine speed at 2,000 rpm
and wait at least 15 seconds.
OR
@ 1) Start engine and keep the engine speed at 2,000 rpm
= and wait at least 15 seconds.
2) Select “MODE 7" with GST.
OR
1) Start engine and keep the engine speed at 2,000 rpm
and wait at least 15 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mocde I (Self-diagnostic

results)” with ECM.

EC-252



TROUBLE DIAGNOSIS FOR DTC P1140

Intake Valve Timing Control Position Sensor
(Left bank) (Cont'd)

EC-IVCS-L-01

&l
. Dotectable ling for DTC
INTAKE —  Non-detectable line for DTC
VALVE ;
TIMING A
CONTROL
POSITION
SENSOR
=
LA E
(L3 N/
LW B
e LG
t I
I 1
I 1
| |
I I
| | 5
1 | FE
| |
f 1
| nen
A K AT
| '
| |
!
B K PD
I I
| |
I —
iR £
| | @ B =
| i I
N GF7 RA
e —_ B=p }To EC-MAIN
g)C,
f_.—| I L | }] B I_ CE 4
27] .
VCS-L ECM s B (EE B g ST
(ECCS
CONTROL .A h.
MODULE)
1 1 RS
Fod F25
8T
il ”Jaﬂ\\
oWl B
Fa4 ﬁ F&2
Gy W EL
[F—
101)102[103[1c4]  |10s|106}107|108 .E-E El. 24|25 44[45|48]47] |64|85]66 DS
s5]6]7 O 26[27]28[2a]30 48]48]s0]51]52]53]€8]60] 70l 71
109f110] 111|112 |118)114f115| 11 21|32
: SIS 1o [3a]a4]as] 3627} 54 55 [56[57]58]73[74l76[78 |.|_s_
157|18f118120] [121]s20]1235124 19} elao] Laofai] 142143 59 solstlelesl T7717e 79

SEFQ07S
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TROUBLE DIAGNOSIS FOR DTC P1140

Intake Valve Timing Control Position Sensor

(Left bank} (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

(2]

SEF602T

DISCONNECT

1. Loosen and retighten engine ground
screws.

2. Check harness continuity between sen-
sor terminal @ and ground.
Continuity should exist.

If OK, check harness for short.

s
TS.

E &

OK

y

1 he 0 r / i» QJ_
P = v T
I i
7
3 7 “é_ ! CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
/ """"."’ e I y 1. Turn ignition switch “OFF". | tors,
Intake valve timing 14 2. Disconnect ECM harness connector.
control position sensor d 3. Disconnect intake valve timing control
harness connector (left bank) SEF598T, position sensor harness connector.
4. Check harness continuity between ECM
oy @5 Y i terminal @3 and terminal @ .
HS. Eﬁ} Ela) TS. iﬁ} Continuity should exist.
— If OK, check harness for short.
[[_ecmlo[cownecton]| T T
27
B v
CHECK GROUND CIRCUIT. NG‘ Check the following.

| & Harness connectors

), (F)

If NG, repair harness or
cohnectors.

b

CHECK CAMSHAFT.

Check accumulation of debris to the signal
pick-up portion of the camshaft. Refer to
EM section {“Timing Chain").

NG

lvOK

Ziy

SEF603T)

Replace intake valve timing controfl position
sensor.

Y

Disconnect and reconnect harness connec-
tors in the circuit, and retest.

Trouble is not fixed.

L 4

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest,

Y

INSPECTION END

414

EC-254

Remove debris and ciean

> the signal pick-up cutout of

camshaft.




TROUBLE DIAGNOSIS FOR DTC P1140

O-ring 53 SEF604T
E DISCONNECT
A€
32 )
L
SEFG05T

Intake Valve Timing Control Position Sensor
(Left bank) (Cont’d)
COMPONENT INSPECTION

Intake valve timing control position sensor

1. Disconnect intake valve timing control position sensor harness g

connector.
Loosen fixing bolt of the sensor.
Visually check the sensor for chipping.
Check resistance between terminals & and @ .
Resistance:
730 - 8902 [at 25°C (77°F)]
if NG, replace intake valve timing control position sensor.

LR

EC-255

415



TROUBLE DIAGNOSIS FOR DTC P1145

SEF598T

CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.

Intake Valve Timing Control Position Sensor
(Right bank)

COMPONENT DESCRIPTION

The intake valve timing control position sensor is located rearmost
of the right-bank cylinder head. This sensor detects a signal (intake
valve position) generated by the cutout portion of camshaft and
sends it to the ECM (ECCS control module). This sensor is not
used to control the engine system. it is used only for the on board
diagnosis of intake valve timing control.

MONITOR ITEM

CONDITION

SPECIFICATION

INT/YV TIM-B2

® Engine is running.

® Engine speed is more than 1,100 rpm.

® Quickly depressed accelerator pedal

& Vehicle speed is more than 4 km/h (2
MPH).

Intake valve timing control sclenoid
valve is “"ON”.

75 deg - 80 deg

Intake valve timing control solenoid
valve is "OFF".

95 deg - 100 deg

ECM terminais and reference value
Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NG.
Approximately OV
V) —— -
4 F
|Engine is running. | :
0 o
l... Idle speed
Intake valve timing con- SEFSEIT
26 R/L trol pasition sensor (right :
bank) (-B2) Approximately OV
[Engine is running_.l
Engine speed is 2,000 rpm. S M
L
20 ms ~cn e
SEF552T
ON BOARD DIAGNOSIS LOGIC
Diagnastic Trouble . Check ltems
Code No. Malfunction is detected when ..., (Possible Causs)
P1145 The proper pulse signal from the intake valve timing e Harness or connectors
1304 control position sensor {right bank) is not to send ECM {The right bank intake valve timing control position
while the engine is running at the specified engine sensor circuit is open.)
speed. e Intake valve timing control position sensor
e Accumulation of debris to the signal pick-up portion
of the camshatt
416 EC-256



TROUBLE DIAGNOSIS FOR DTC P1145

% MONITOR v NoFalL []

CMPS=RPM (POS) 2060rpm
MAS AIR/FL SE 2.0V
B/FUEL SCHDt. 3.0msec
INT/V S0OL-B2 OFF
INTA TIM-B2 97dey

| RECQORD

SEF601T,

Intake Valve Timing Control Position Sensor

(Right bank) (Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch “ON” and select “DATA MONITOR"”

mode with CONSULT.

Gl

2) Start engine and keep the engine speed at 2,000 rpm

and wait at least 15 seconds.
OR

A

1) Start engine and keep the engine speed at 2,000 rpm

and wait at legst 15 seconds.
2) Select “MODE 77 with GST.
OR

ERM

1) Start engine and keep the engine speed at 2,000 rpm

and wait at least 15 seconds.

LG

2) Turn ignition swiich “OFF”, wait at least 5 seconds and

then turn “ON”.

3) Perform “Diagnostic Test Mode |l (Self-diagnostic

results)” with ECM.

EC-257

FE

[RA
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TROUBLE DIAGNOSIS FOR DTC P1145
Intake Valve Timing Control Position Sensor
(Right bank) {(Cont’'d)

EC-IVCS-R-01

s - Detectable line for DTC
—  Non-detectable line for DTC

INTAKE
VALVE
TIMING
CONTROL
POSITION
SENSOR
RH

= O & G

R/L B

- K

f |

I I

I |

I |

I 1

| I

I i

| |

I I

I |

| |

| |

! I

[ i

I |

| |

I i

I I

: } GF4

| | L B=p

I l

N B GF7

Yo —@ B=P ¢ To EC-MAN

rfl[_zéls_:ll I BB I_B+

NVCS R ECM g B \E&l B B
" 1
ECCS
CONTROL [ ] — h.
MCDULE)
1 1
Fod Fas

NS | 1
GY

25
32
43

1011102]1103[104f  [105]106}107
109 01111112 |113] 114115
N7 ginafi20] |121j122123

. @
? HS.

TEC225

418 EC-258



TROUBLE DIAGNOSIS FOR DTC P1145

B F

© Intake valve timing control 3
N position sensor
harness connector (right bank}-

Intake Valve Timing Control Position Sensor

(Right bank) (Cont’d)
DIAGNOQSTIC PROCEDURE

INSPECTION START

l

|

\Brake booster

TRTALL
& &

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Disconnect intake valve timing control
position sensor harness connector.

4. Check harness continuity between ECM
terminal @ and terminal @ .
Continuity should exist.

Check harness for short.

o @S

NG

IO[CONNEGTOR”
25

Il Ecwm

g lOK

Repair harness or connec-
tors.

[Q]

CHECK GROUND CIRCUIT.

1. Loosen and retighten engine ground
screws,

2. Check harness continuity between sen-
sor terminal & and ground.
Continuity should exist.

If OK, check harness for short.

NG

lOK

Check the following.

B
« Harness connectors

@D . (D

[t NG, repair harness or
connectors.

FE

AT

]

CHECK CAMSHAFT.

Check accumulation of debris to the signal
pick-up portion of the camshaft. Refer to
EM section (“Timing Chain™}).

NG

‘LOK

B}
& &)
B
[a] ﬂ

Replace intake valve timing control position

Sensor,

Disconnect and reconnect harness connec-
tors in the circuit, and retest.

Trouble is not fixed.

Y

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness conneclor
and retest.

Y

INSPECTION END

EC-259

Remove debris and clean

*| the signal pick-up hole of

camshait.

i
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TROUBLE DIAGNOSIS FOR DTC P1145

O-ring Q

SEF&04T|

DISCONNECT

b,

SEF605T)

420

Intake Valve Timing Control Position Sensor
(Right bank) {Cont’d)

COMPONENT INSPECTION

Intake valve timing control position sensor

1.

el

Disconnect intake valve timing control position sensor harness
CONNector.
Loosen fixing bolt of the sensor.
Visually check the sensor for chipping.
Check resistance between terminals @ and & .
Resistance:
730 - 89002 [at 25°C (77°F)]

if NG, replace intake vaive timing control position sensor.

EC-260



TROUBLE DIAGNOSIS FOR DTC P1210

Traction Control System {TCS) Signal Circuit

The ECM uses this circuit line for checking the TCS operation.
Voltage signals are sent and received between the ECM and the

throttle actuator control module.

* Freeze frame data is not stored in the ECM for the TCS signal circuit. @l
The MIL will not light for TCS signal circuit malfunction.
ON BOARD DIAGNOSIS LOGIC m
Diagnostic Trouble * Malfunction is detected when .... ChE.,Ck Items
Code No. {Possible Cause) B
P1210 ® An excessively low or high voltage from the * Harness or connectors
0108 throttfe actuator control {TAC) module is sent to (The circuit is open or shorted.)
ECM. * Throttle actuator control {TAC) module LG

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch “ON" and TCS switch “ON”, then

start engine.
2} Select “DATA MONITOR” mode with CONSULT.
3) Run engine for at least 3 seconds.
OR

@ 1) Turn ignition switch “ON” and TCS switch “ON”, then

start engine.
2) Run engine for at least 3 seconds at idle speed.

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

then turn “ON”.

4} Perform “Diagnostic Test Mode 1l (Self-diagnostic Fj

results)” with ECM.

EC-261
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TROUBLE DIAGNOSIS FOR DTC P1210

Traction Control System (TCS) Signal Circuit

(Cont’d)
EC-TCS/SW-01
TAC
MODULE
TCSTSW - I  Detectable ling for DTC
I—I7I—| — - Non-detectable line for DTC
,
R
I_S—ﬂ ECM
TCS SW (ECCS
CONTROL
MODLILE}
F&9

1]2]a]4]s]a}7]8]a]10 W
1 [12]1a]+a1s[6]17]sef1a]20 HS.

1011102H03[104] [105]106]167)108
108{110]111{112| |113]114]115]116
N7)18J116[120] p21]122]123]124

Vo

SEF891S
422 EC-262



TROUBLE DIAGNOSIS FOR DTC P1210
Traction Control System (TCS) Signal Circuit

Behind BCM / A1 (cont’d)
Throttle actuator DIAGNOST'C PROCEDURE

control (TAC)Y module

INSPECTION START

@l
v
CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec- A
1. Turn ignition switch “OFF™, | tors.
2. Disconnect ECM harness connector
{_‘——_—_‘k__——-_
SEF148T and TAC module harness connector. S

3. ECM terminal G) and TCS terminal @ .

DISCONNECT A Continuity should exist.
Gé}] @3@ If OK, check harness for short. LG
— DISCONNECT OK
[ =cm |§>1| CONNECTOR|| G@ v
=

CHECK COMPONENT NG Replace throttle position
H_’_’_H_F.'H_H Check TAC module function, switch.

Make sure that TAC module and circuit EE
function properly. Refer to BR section T
@ {(“Self-diagnosis for TAC moduie™},
{"TROUBLE DIAGNOSIS FOR TCS"}. AT

CK

h 4

SEF149T)

Y

Disconnect and reconnect harness con- P[‘)
nectors in the circuit. Then retest.

+ Trouble is not fixed. =4,
Check ECM pin terminals for damage and
check the connection of ECM harness =l
connector.
Reconnect ECM harness connector and
retest. Bm
¥
gt |
INSPECTION END ST

EC-263 | 423



TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM)

SYSTEM DESCRIPTION

Engine speed
Camshaft position sensor >
: Amcaunt of intake air
Mass air flow sensor »>
ECM (ECCS
control mod- » FPCM
- Engine coolant temperature ule)
Engine coolant temperature >
Sensor
) Start signal
Ignition switch >
This system controls the fuel pump operation. The
. . Amount
amount of fuel flow delivered from the fuel pump is " :
Conditions of fuel Supplied voltage
altered between two flow rates by the FPCM opera- How
tion. The FPCM determines the voltage supplied to . .
the fuel pump (and therefore fuel flow) according to . 5\;_‘31'."91%3”””9d o
the following conditions. PN 19 seconds arter
starting engine [above Bait It
100°C (212°F)] high |- olery voltage
S ) (11 - 14V)
® Engine is running under
heavy load and high
speed conditions
Except the above low Approximately 7V

FPCM

SEF421Q

CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.

COMPONENT DESCRIPTION
The FPCM adjusts the voltage supplied to the fuel pump to control
the amount of fuel flow. When the FPCM increases the voltage
supplied to the fuel pump, the fuel flow is increased. When the
FPCM decreases the voltage, the fuel flow is decreased.

MONITOR ITEM CONDITION

SPECIFICATION

FPCM more than 10G°C {212°F)

+ Within 16 seconds after starting the engine, when engine coolant temperature is

HIGH — LOW

FPCM F/P VOLT mors than 100°C (212°F)

® Within 16 seconds after starting the engine, when engine coolant temperature is

Approx. 5.0V — Approx. 0.4V

424 EC-264



TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) (Cont'd)

ECM terminals and reference value
Remarks: Specification data are reference valuss, and are measured between each terminal and @ (ECCS ground) with a voltmeter,

TER-
WIRE DATA
INAL DITI
MN 0. COLOR ITEM CON ON (DC voltage) &l
|Engine is cranking.‘ Approximately 0.4V
15 (RIL Fuel pump control module | |Engine is running. | ‘ MA
. Approximately 10V
Idle speed
24 GR Fuel pump control module [When cranking the engine] Approximately 0V El
' (FPCM) check [After starting the engine| Approximately 5V
ON BOARD DIAGNOSIS LOGIC =
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P1220 e An improper voltage signal from the FPCM, which | # Harness or connectors
1305 is supplied to a point between the fuel pump and (FPCM circuit is open or shorted.) FE
the dropping resistor, is detected by ECM. ¢ Dropping resistor
e FPCM
AT
DIAGNOSTIC TROUBLE CODE CONFIRMATION .
% MONITOR ¢ NOFAIL [] PROCEDURE PO
. E 1) Lift up vehicle.
Tns amL e 2) Turn ignition switch “ON” and select “DATA MONITOR” gz
COOLANT TEMP/S ~ 91°C maode with CONSULT.
VHCL SPEED SE 4km/n 3) Start engine (TCS switch “OFF”),
BIFUEL SCHOL Jamsec 4} Shift A/T selector lever to “D” position. =1
FPCM LOW 5) Hoeld vehicle speed at 70 to 100 km/h (43 to 62 MPH)
for 12 seconds.
RECORD OR BR
CO SEFB13T @ 1) Lift up vehicle.
= 2) Start engine (TCS switch “OFF”).
3) Shift A/T selector lever to “D” position. Sl
4) Hold vehicle speed at 70 to 100 km/h (43 to 62 MPH)
for 12 seconds.
5) Select “MODE 7" with GST. RS
OR
1} Lift up vehicle.
2) Start engine (TCS switch “OFF”). BT

3) Shift A/T selector lever to “D” position.

4) Hold vehicle speed at 70 to 100 km/h {43 t¢ 62 MPH)
for 12 seconds. (I,

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

6) Perform “Diagnostic Test Mode 1l (Seli-diagnostic EL
results)” with ECM,
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TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) (Cont’'d)

] EC-FPCM-01

IGNITION SWITCH

ON or START
|
FUSE I : Detectable line for DTC
154 164 E&E?)CK Refer to EL-POWER. s : Non-detectable line for DTC
@
1 1
3] IZA] B23 B23
W BAW ) : : I
BrY BiY
I_[LI_I B/Y
3 FUELPUMP 1[1
- CONTROL [1]
T - tFPOM) ruLpump | | |conpenser
B29 Be7
[ e 2] EH| 7 QJ
F21 4 L A RiL G/R B La]) I—l—l
GiR

FUEL PUMP
RELAY

e—— ) 524

_9——2-5_
-t

oot
{

B/P B/Y -
RiL G/R G/R
,—I—, F63 GBD
"—.—' i
Mag
BIY RIL GIR G/R
148 _ 1]
w DROPPING
RIL GA RESISTOR
B2
La]] JOINT
CONNECTOR-17
i
BiP RIL arn G854 GBioc @ mm e {I ljb B
|I 11 ll ||15i| |I74l| I I I 1
FPRLY FPC FPCM
CK B B B B
£ A = )
ECM (EGCS CONTROL MOBULE) B35 G105 E1g
Refer tc last page (Foldout page).
B 1?3 1U2 1]2[z[a]«[5]6]7 ), (B3
EDNENGD; B2g @), (Fe3
ARE 3la 89 lio]11}12li3l14]15] 6
5 | L w W W GY

|N—‘EI|

AR EIENELY
w GY

SEF8925
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TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module {FPCM) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

" Left side trunk room
Fuel pump
control module

! Gil
CHECK POWER SUPPLY. NG_ Check the following.
zgf:ré‘l”:'n‘gdule 1. Turn ignition swilch “OFF". "l e Harness connectors MG,
harness comnector 2. Disconnect FPCM harness connector. , o
3. Turn ignition switch “ON". * Harness for open or
SEFOSTT 4. Check voltage between terminal @ and short between FPCM oM
ground with CONSULT or tester. and fuel pump relay -
Voltage: Battery voltage If NG, repair harness or
’7 i d s D connectors. | e
24 €0 o I
[O] @ ¥
CHECK GROUND CIRCUIT-I. NG | Check the following.
1. Turn ignition switch “OFF™, | ® Harness connector
2. Disconnect dropping resistor harness If NG, repair harness or
connector. connectoers. RE

I ! 3. Check harness continuity between

D o FPCM and dropping resistor termina!
= & and engine ground.

SEF005R Continuity should exist,
It OK, check harness for short.

’__ DISCONNECT _
8 @ PD
T.8. : OK
ﬁ y
Eaf)
g CHECK GROUND CIRCUIT-II. NG | Repair harness or connec- | 1
i @ 1. Disconnect fuel pump harness connec- " tors.
E . - tor. [u,/"!\
= = || 2. Check hamess continuity between fuel e
ISCONNECT @ purmnp terminal 3 and dropping resistor
5 . terminal (1), resistor terminal ) and @l?‘
T.8. FPCM terminal (3 . =

SEF152T | Continuity should exist.

I The Tunk Toom — = 3. Check harness continuity between S
= 18— FPCM termiral ( and engine ground, ’

terminal @ and engine ground,

Continuity should not exist. BS
If OK, check hamess for short.
OK _
2
D] y
> CHECK OUTPUT SIGNAL CIRCUIT. NG= Check the fallawing. -
— 1. Disconnect ECM harness connector. ® Harness connectors [l
= . 2. Check harness continuity betwsen ECM '
SEF068T terminal 49 and terminal & . . ennectors -
Continuity should exist. o Flarness for open or G
If OK, check harness for short. short between ECM and
FPCM
OK H NG, repair hamess or [yt
connectors.
®
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TROUBLE DIAGNOSIS FOR DTC P1220

. DISCONNECT . DISCONNECT . DISCOMHECT
ﬁ D

[Q]

b

DlSCDNNECT DISCONNECT
-

(2]
b
i SEF153T]

- DISCONNECT - DISCONNECT
i _ECM ol ConnecTon )
5

(2]

G

SEF426Q)

DISCONNEGT

I ecwm

)

HS.

—

E DISCONNECT
lofconnecTor]| T.S. Eé}
74 DISCONNECT 1

TS.

=]
E|
[ I
m I DISCONNECT
[ Ecm  lo|connecToR]|

74

[Q]

G N

SEF154T

428

Fue! Pump Control Module (FPCM) (Cont’d)

®

l

CHECK INPUT SIGNAL CIRCUIT. NG= Chock the following.
1. Check harness continuity between ECM ® Harness connectors
terminal @ and terminal (O (or fuel '
pump terminal @) ® Harness connectors
Continuity should femlst.  Hamness for open or
2. Check harness continuity between £ECM short between ECM and
terminal @ and engine ground. FPCM (ar fuel pump)
Continuity should not exist. I NG, repair hamess or
If OK, check harness for short. connectors.
OK
4
CHECK COMPONENT NG | Replace dropping resistor.
{Dropping resistor). 4’
Refer to “COMPONENT INSPECTION”
on next page.
OK
A
NG

CHECK COMPONENT

{(FPCM).

Refer to “COMPONENT INSPECTION"”
on next page.

OK

A J

Discennect and reconnect harmess con-
nectors in the circuit, Then retest.

Trouble is not fixed.

Y

Check ECM pin terminals for damage and
check the connection of ECM harmness
cennector. Reconnect ECM harness con-
nector and retest.

y

INSPECTION END

EC-268
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TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) (Cont’d)
COMPONENT INSPECTION

W ACTIVE TEST
- FPCM
FPCM Hi 1. Start engine and let it idle.

2z===z==== MONITOR zz====22: 2. Perform “FPCM” in “ACTIVE TEST” mode with CON-

CMPS'RPM (POS)  737pm SULT. @l

FroN DR YOLT il 3. Check the following.
e When selecting “HI”, "FPCM DR VOLT” indicates |

approximately QV. A

e When selecting “LOW”, “FPCM DR VOLT” indicates

B Low | OFF | approximately 4.4V, : -

SEF614T 4. If NG, replace FPCM.
CR
B ACTIVE TEST B ] @ 1. Start engine and warm it up sufficiently. LC
2. Turn ignition switch “OFF” and wait at least 5 seconds.
FPCM LOW 3. Start engine and let it idle.
========== MONITOR ==z===zzz=z 4. Check voltage between terminals @ and @ .
CMPS*RPM (POS) 737pm Within 30 seconds of starting engine:
FPCM DR VOLT 4.4V Approx"nately oV
FPCM LOW More than 30 seconds after starting engine: EE
Approximately 4.4V
5. If NG, replace FPCM.

i

SEFG15T]

Trunk room left side ED
ey
H.S. \\

CONMECT

@fe‘j

PN ©-2 3R

Cf& H SEF155T
Trunk room, right side msmmm Dropping resistor ST

Check resistance between terminals 1) and @ .

Resistance: Approximately 0.8Q2 at 25°C (77°F) as
S HA

SEF156T!
EL
e
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition coil
(with power
transistor)

SEF304T|

ignition Signal

CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.

COMPONENT DESCRIPTION

Ignition coil & power transistor
The ignition signal from the ECM is sent to and ampfified by the
power transistor. The power transistor turns on and off the ignition
coil primary circuit. This on-off operation induces the proper high
voltage in the coil secondary circuit.

MONITOR ITEM CONDITION SPECIFICATION
o Engine: Aller warmina up Idle 15° 8TDC
IGN TIMING . |r_cond|tlogec switch: “O
e Shift lever: “N” .
e No-load 2,000 rpm More than 25° BTDC

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
Approximately 0.38Y
(v}
4 -
[Engine is running.] 2
0
l_ [die speed
1 Y/R Ignition signal {No. 1) SEF538T
2 G/R Ignition signal {No. 8) . Sy
3 LR Ignition signal (No. 7) pproximately U.
v — —
]Engine is runningﬂ 2
0 —
Engine speed is 2,000 rpm.
SEF539T
430 EC-270



TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO. :
Approximately 0.38Y
Ell
[Engine is runningJ e
Idle speed
B
7 GY Ignition signal {No. 3} SEFS3aT
8 PU/W Ignition signal {(No. 6 .
J g ) Approximately 0.55V LC

9 GY/R Ignition signal (No. 5)
(v

QN

IEngine is running. |

Engine speed is 2,000 rpm n,."_.... _
Soms. o] B

sersaeT A1

Approximately 0.38V

[Engine is running. =, ﬂ
ldle speed Lo
A&,
13 W/R Ignition signal (No. 4) SEF538T
14 R/L Ignition signal (No. 2) Approximatety 0.55V B
=)
[Engine is running.] ST
Engine speed is 2,000 rpm.
SEF539T
BT
ON BOARD DIAGNOSIS LOGIC
p—— HA
Diagnostic Trouble L Check Htems alls
Code No. Malfunction is detected when ... (Possible Cause)
P1320 ® The ignition signal in the primary circuit is not sent | @ Harness or connectors =
0201 during engine cranking or running. {The ignition primary circuit is open or shorted.) -
¢ Power transistor unit built into ignition coil
e Camshaft position sensor o3
e Camshalft positicn sensor circuit
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

¥r MONITOR ¥ NOFaIL (] PROCEDURE
CMPSsRPM (POS} 650rpm Note: If both DTC P1320 (0201) and DTC P0340 (0101), P0335
MAS AIR FLISE 15v (0802} or P1336 (0905) are displayed, perform TROUBLE

DIAGNOSIS FOR DTC P0340, P0335 or P1336 first. (See
EC-192, 197 or 278.)
1)} Turn ignition switch "ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 4 seconds. (If engine does

RECORD not run, turn ignition switch to “START” for at least 5

SEF6O5T seconds.)

432

OR
@ 1) Turn ignition switch “ON”.
2) Start engine and wait at least 4 seconds. (If engine does
not run, turn ignition switch to “START"” for at least 5
seconds.)
3) Select MODE 7 with GST.
OR
1} Turn ignition switch “ON”.
2) Start engine and wait at least 4 seconds. {If engine does
not run, turn ignition switch to “START” for at least 5
seconds.)
3) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
4) Perform “Diagnostic Test Mode Il (Seif-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

EC-IGN/SG-01

BATTERY
| Refer to EL-POWER. M : Detectable line for DTC
% 30A e ¢ Nor-detectable line for DTC @ﬂ
| |
WiG
A
[ EM
OFF START |IGNITION
SWITCH
ED
Acc®- ‘f ON LG
x|

Il 7
FUSE BLOCK
(J/B)
] AT
W/R
PE
ED
I@ A
1
wlfn FA
FB ——
F5 @um @ WiR *}Next page B,
I WiR =
»)
G;?DENSEFI I s b TozCMAN BR
wn G —— o > o7
| roCrem |
i; B (Fs2) (Fe1) B Els
RS
® @
L L
3 Fod B
Reler to last page (Foldout page).
— — _ (A
e e
\4]sls/ Al
GY B GY w
EL
D3¢
SEF893S

EC-273 433



TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

ECM (ECCS CONTROL MODULE) EC-IGN/SG-02
IGN IGN IGN IGN
#8 6 # w2
] T KB L
G/R PUMW WiR RIL
LOOP

WIRE

*B Next
Preceding WiR page
page W/R 1 :

5

F F4
TUEC'QWIRI.H.. e | Esess—— ) =— .~

MAIN
I F5 Fa
F5 () mummme ﬁ
iR R iR PU

IGNITION (GNITION
COIL COIL
(WITH (WITH
POWER POWER
TRANSISTOR) | |==—= TRANSISTOR)
NO.B NO.6
Fig

W/R W/R RiL

”—%'_l IGNITION IFT—I_I r[_:-l—l

COIL

(WITH

POWER

TRANSISTOR) | |=—x=
NC.2

T

IGNITION

POWER
TRANSISTCR)
NO.4

F17

’éo
g32

lL2 ) |2y L2y ||
SF‘ARKE B SPARK B SPARK B SPARK B
PLUG PLUG I PLUG I PLUG I
@ L 4 @
Fa F3 I
GF2
To EC-MAIN 4- ® .
0 ECH
P , sui]ps |
Ii B B i
W © Detectabls line for DTC J__ ’ J_..
eevemme . NoN-detectable line for DTC ;:;4

s [ |
DGR XGDRGH RGD)|
GY Gy GY &Y w

26
a2
43

101]102103f104] [108]1c6]107
109]110 minz| [13|n4j115
n7jnsfiafize] [s21]i2z]i2a

SEFR943
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

ECM {ECCS CONTROL MODULE) EC-IGN/SG-03
IGN IGN IGN IGN il
#7 45 #3 #1
3 9 7 i
ILs] R [_'_|LJ L]y MA
LA GYR ay Y/R
El
W
i £
E;zceedmg ‘a WIR ﬂ_—&»a
J Fi F1
a2y 1 Jr___ ‘1"~ ()} ]
WIR UR WiR GY/R WiR GY YiR Flg

e B B e

IGNITION IGNITION IGNITION IGNITION
COIL COIL COIL COll. AT
{WiTH (WITH (WITH (WITH ~
POWER POWER POWER POWER

THANSISTOR)| |0 TRANSISTOR) | == TRANSISTOR) | |=0= TRANSISTOR} | |D0x

NQ7 NQ.5 NO.3 N1 5

o

F40 Ta Fa5 Fad 20

L2l L2 L2 L2]
SPAHK% = smmé - SPAHK% = smmé L;_l

PLUG i PLUG i PLUG i PLUG =
Fiat}
2@ ® ® 2
GF2 Fe F2 Tl
I——. &=
To EC-MAIN
| oCpomy | o BR
E 5 (e B ||3
J.:_ ‘!‘ s} g
Fzs F2d RS
—  Detectabie line for DTC
wemmesa : Nor-dletectable line for DTG En
L] [ | HA
GY GY GY GY W
L
101]icafroaf104 24]25
10af110] 1] 112 31]s2 W [B¥
17|1sftiali20 42]43 GY H.S.

SEF80558
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TROUBLE DIAGNOSIS FOR DTC P1320

B ACTIVE TEST B []
% % ¥ POWER BALANCE % % ¥
MONITCR = = =
CMPS.RPM(POS)  650rpm
MAS AIR/FL SE 1.12v
IACV-AAC/HN 23%

B
G IeoE

TEST
START

SEF375N

Left bank

Ignition coil wlth power transistor

Ignition Signal {Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

No

SEARCH FOR MALFUNC-

h 4

Does engine stan?

Yes {without )

TIONING CIRCUIT-2.
1. Turn ignition switch
ltONn

lYes {with )

SEARCH FOR MALFUNCTIONING

CIRCUIT-1.

1. Start engine.

2. Perform "POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

3. Search for circuit which does not
produce a momentary engine

* 2. Check voltage between
ignition coil terminal 3
and ground.
Voltage:
Approx. 0.38V at DC
range (Actual signal
can be measured by
oscilloscope.)

Right bank

Ignltlon colls WIth power lransmtor/ﬂ
No, B

DA 25

"

| N
rc = ’
\w @).2 ,"

/ @ ‘”\f‘ ?
i\ —
Front i SEF069T!

[8]

A€ €)=

Ignition coil harness connectors

Gt
|

®
®

SEF158T]

A€C

Ignition coil harness connectors

J 1

[s<]

112[3)

<

@
o

SEF305T]

speed drop.
Y
CHECK POWER SUPPLY. NG‘ Check the following.
1. Turn ignition switch “OFF”. | ® Harness connectors
2. Disconnect ignition coil harness connec- (FD,
tors. ® Fuse block
3. Turn ignition switch “ON". ® Harness for open or short
4, Check voltage between each ignition hetween ignition switch
coil harness connector lerminal O and and ignition coils
ground. I NG, repair harness, con-
Voltage: Batiery voltage nectors or component.
OK
D] ¥
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect each ignition coil harness
connector and ECM harness connector.

3. Check harness continuity between each
ignition coil harness connecter terminal
@ and each ECM harness connector
terminal.
Continuity should exist.
If OK, check harness for short.

.| Repair harness or connec-

436

¥ OK
®

EC-276
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TROUBLE DIAGNOSIS FOR DTC P1320

DISCONNECY

®

[l ECM

lof connecTor]f

1,2,3,7,8,9,13,14
[ S—]

DISCONNECT

SEF306T)

Ignition Signal (Cont’d)

O
@l
CHECK GROUND CIRCUIT. NG | Check the following.
1. Loosen and retighten engine ground "1 @ Harness connectors
SCrews. ' (A
2. Check continuty between ignilion coil & Check for open or short
harness connector terminal @ and between ignition coil and
engine ground. engine ground M
Continuity should exist. If NG, repair harness or
If OK, check harness for shart. connectors.
¢ OK LG
CHECK COMPONENT NG Replace ignition coil assem-
{lgnition coil with power transistor). bly.

Refer to “COMPONENT INSPECTION"

below.
¥ OK

Disconnect and reconnect harness connec-

tors in the circuit. Then retest.

¢ Trouble is not fixed.

DISCONNECT

D ()

L=
TS.

SEF887Q

DISCONNECT

SEF307T)

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

COMPONENT INSPECTION
Ignition coil with power transistor

AT

D

[

1. Disconnect ignition coif with power transistor harness connec- [R§

tor.

2. Check ignition coil with power transistor for resistance between

terminals @ and @ . BT
Terminals Resistance Result
Not 00 OK HA
@ and @
00 NG
If NG, replace ignition coil with power transistor assembly. L
15X
437
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TROUBLE DIAGNOSIS FOR DTC P1336

Core7

/

e
o

L Permanent magnet

SEF956N

ECM terminals and reference value

Crankshaft Position Sensor (CKPS) (OBD)
(COG)

COMPONENT DESCRIPTION

The crankshaft position sensor {OBD) is located on the transmis-
sion 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 to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuaticn of
the engine revolution.

This sensor is not directly used to control the engine system. It is
used only for the on board diagnosis of misfire.

Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a voltmeter,

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC valtage)
NO.
Approximately 1.7V
M
L] R R R
|Engine s running.|(Warm-up condition) Bl T AT AT R R
oA
|_ ldie speed \/ /\J /\
-
04 TS = me e s
iti - SEF545T
47 B/R Crankshaft position sen
sor (OBD) Approximately 0V
M :
[Engine is running.| (Warm-up condition) 51 \ [\ : [ ] U’\
oD T I L
Engine speed is 2,000 rpm. - J ‘ b LRIl
D4 ms 1 1!
SEF5467T
ON BOARD DIAGNOSIS LOGIC
Check Items

Diagnostic Trouble

Maifunction is deiected when ...

(Possihle Cause)

Code No.
P1336 & Chipping of the signal piate (on drive plate) gear « Harness or connectors
0905 teeth (cogs} is detected by the ECM. & Crankshaft position sensor (POS)

e Signal plate {drive plate)
o Dead (Weak) baltery

438
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that bat-

tery voltage is more than 10.5V. &l
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 3 minutes at idle 1A
speed.
OR B
@ 1) Start engine and run it for at least 3 minutes at idie ™
= speed. '
2) Select "MODE 7" with GST. A
OR =
@ 1) Start engine and run it for at least 3 minutes at idle

speed.

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

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

R4,

ST
RS
B7
b
el

DS

EC-279 439



TROUBLE DIAGNOSIS FOR DTC P1336
Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont'd)

BT EC-CKPS-01
SENSOR (OBD) M : Detectable line for DTC
L__[ l_] e Non-detectabie line for DTC
I =
G R
N A
1 |
| |
| R e —— = 1
-l T o—
G R
R i - &
(F14)
B/R G BR
<y T re—
| - | B
| |
I I 22 [ GF6 To
4y __ ‘.—Gg1 o B ¢ ECMAIN
e
F27 Fe7
Fze @ meen— [ ] = (3 = To EC-ECTS
B
}
225
&
B
IC] JOINT
CONNECTOR
-16
] B38
BR B B 'B
[ [l &l reiirem
RGCS GND-A GND-A SENS B B(rst) (Fe2)B B
GND | I
@ [
ECM (ECCS CONTROL MODULE)  TAC MODULE AT CONTROL UNMT(B3) L £
F69 F24
,_—i Reter ta last page (Foldout page).
£
- S CDRCED]
1/2[3]4 L HEBRAREKHBAED
D @ EEEEEER o 4 mirimh e (@ @

112 [3]a] T8 [eliifiz[13]xe]is @
5|67 sl [1e[T7fis[ejz0lz1[22

5|5
L
&
2
o3
8
2
2
®

5
GY

25
32
43

101[102{103]104] |105{106[107108
10tz [13)114]115|116
17[H18|119[120] [121[122]123]124

SEF883S
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TROUBLE DIAGNOSIS FOR DTG P1336

&W
Front it

SEFO58T

DISCONNECT

L)
1.

am

DIBCOMNECT

®

HS.

[ecm_|o[connector]]
47

&3

SEF7980Q

SEF119T

DISCONKNECT

1.5.

7

=
[

&

&

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

S

SEF799Q

@l
:
CHECK INPUT SIGNAL CIRCUIT. NG.; Check the following. M2,
1. Turn ignition switch “OFF”. # Harness connectors
2..Disconnect crankshaft position sensor RGED)
(OBD} hamess connector and ECM « Harness for open or 0
harness connector. short between crankshatt ER
3. Check conlinuity between sensor termi- positien sensar (OBD)
nal (O and ECM ferminat @ with CON- and ECM
SULT or tester. If NG, repair harness or LG
Continuity should exist. connectors, -
If OK, check harness for short.
OK
B ,
CHECK GROUND CIRCUIT. NG._. Check the following.
1. Loosen or retighten engine ground » Harness connectors
BCrews. NGED)
2. Reconnect ECM harness connector. ® Harness connectors
3. Check hamess continuity between ter- , AT
minal & and engine ground. * Harness connectors
Continuity should exist. COR
It OK, check harness for short. e Joint connector-16 P@
® Harness for open or
OK short between crankshaft
position senscr {(OBD)
harness connector and B4,
ECM
# Harness for cpen or
short between crankshaft o
position sensor (OBD)
and throttle actuator con-
trol (TAC) module
® Harness for open or B[R
short between crankshaft
position sensor and A/T
control unit .
It NG, repair harness or STJ-
connectors.
k B
CHECK COMPONENT NG, Replace crankshaft posi- RS
[Crankshaft position sensor (OBD)). tion sensor {OBD}.
Refer to “COMPONENT INSPECTION" o
on next page. 1]
OK
Y )
Disconnect and reconnect harness connec- IFlA
tors in the circuit. Then retest.
#Troub[e is not fixed. EL
®
(D)
441
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- TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’'d)

®

v

Check ECM pin terminals for damage or
the cannection of ECM harness connector.
Reconnect ECM harness connector and
retest.

v Trouble is not fixed.

Visually check drive plate gear teeth ,.| Replace drive plate.
{COG) for chipping.

NG

!

INSPECTION END

SEFS6ON
(3
~1
\3 ™
SEF151P

442

COMPONENT INSPECTION
Crankshaft position sensor (OBD)

1.

Hwho

Disconnect crankshaft position sensor (OBD) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resisiance as shown in the figure.
Resistance:
166.5 - 203.5Q2 {at 25°C (77°F)]

EC-282



TROUBLE

DIAGNOSIS FOR DTC P1400

To EGR valve
and EVAP canister

To intake '
air flow ‘ _

SEF24GPE|

CONSULT reference value in data monitor mode

Remarks: Specification data are reference values.

EGR Valve and EVAP Canister Purge Control
Solenoid Valve

COMPONENT DESCRIPTION

The EGR valve and EVAP canister purge control solenoid valve g
responds to signals from the ECM. When the ECM sends an ON
(ground} signal, the coil in the solencid valve is energized. A
plunger will then move to cut the vacuum signal {from the throttle []4
body to the EGR valve.)

When the ECM sends an OFF signal, the vacuum signal passes
through the solencid valve. The signal then reaches the EVAP [}

canister and the EGR valve.

I
NT

MONITOR ITEM CCNDITION SPECIFICATICN
® Engine: After warming up idle ON
EGRC SOLV L] AirAconditiorjer"switch: “OFF"
& Shift lever: “N . F[F
e No-load Racing up to 1,500 - 2,000 rpm OFF El
ECM terminals and reference value AT
Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground} with a voltmeter.
TER-
WIRE DATA FD
MINAL
GOLOR ITEM CONDITION (DC voltage)
NQO. ‘
|Engine is running.[ {(Warm-up condition) =)
BATTERY VOLTAGE
EGR valve & EVAP canlis- Jack up rear wheels and run engine at 2,000 (11 - 14V)
103 | Ly ter purge control solenoid rpm in *1st” position. BA
valve [Engine is running.| (Warm-up condition)
0-07V
Idle speed R
ON BOARD DIAGNOSIS LOGIC
8
Diagnostic Trouble Malfunction is detected when Check ltems el
Code No. (Possible Cause)
P1400 e The improper voltage signal is sent to ECM through | @ Harness or connectors 2
1005 EGR valve & EVAP canister purge control solenoid {The EGR valve & EVAP canister purge contral
valve. sotenoid valve circuit is open or shoried.) .
¢ EGR valve & EVAP canister purge controi solenoid BT
valve
HA
L
N
443
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TROUBLE DIAGNOSIS FOR DTC P1400

BEGRC SOV CIRCUITH
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

L_NexT || NO [ YES |

MEF382D)

W ACTIVE TESTIR

EGRC SOLNV ON

= = == MONITOR = = =
CMPS-RPM{PDS) Orpm

ON:OFF

SEF372N
I € (D&
ECM IomeNECTOR]]
103
2 &
= SEFe16T

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR valve
and EVAP canister purge control solenoid valve circuit.
During this check, a 1st trip DTC might not be confirmed.

1} Turn ignition switch “ON".

2) Perform “EGRC SOL/V CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

OR
1) Turn ignition switch “ON".

2) Perform “EGRC SOLENOID VALVE” in “ACTIVE
TEST” mode with CONSULT and check the operating
sound, according to ON/OFF switching.

OR
1) Start engine and warm it up sufficiently.

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

3) Raise drive wheels off the ground. Ensure that vehicle
is properly and securely supported, and that drive
wheels can spin freely.

4) Start engine again.

5) Turn off the “TCS" switch and shift A/T selector lever in

: “D" position.

8) Check the voltage between ECM terminal and

ground at idle speed.

Voltage: Approximately 1.0V
7) Check that the voltage changes to battery voltage and

returns to approx. 1.0¥ when the engine speed
increases to over 3,000 rpm.

EC-284



TROUBLE DIAGNOSIS FOR DTC P1400

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (Cont’d)

EC-EGRC/V-01
IGNITION SWITCH ] &l
ON or START
FUSE BLOCK | Refer to EL-POWER. (A
104 HU/B)
=]
I |

IE3, EW]

G/Y

LG
i : Detectable line for DTG
— : Non-detectatle line for DTC

GIY

@9 o

GIY

I AT

=

GiY

ek vave &

é EVAP CANISTER [=72)
PURGE CONTROL i
SOLENQID VALVE

] B

Lr‘ [,

LY

LY SU

[mal

EGR ECM

(ECCS Bs
CONTROL
MODULE)
_
BT
!
Refer to last page (Foldout page). HA
i) 9.
B QD el
I 'l
B

101)102[103[104] [105]108]107[108
1090|112 [113{114]115{116
N7[118119]1120] |121j122]123]124

W
= L8

SEF8965
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TROUBLE DIAGNOSIS FOR DTC P1400

EGR Valve and EVAP Canister Purge Control

Solenoid Valve (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

&

| —L]oc ONNECTOR]

103

A€
4D

CHECK COMPONENT
{EGR valve & EVAP canister purge controt

solenoid valve).
Refer to “COMPQNENT INSPECTION” on

next page.
lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

SEF730P

446

v Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Recannect ECM harness connector
and retest.

A d

INSPECTION END

EC-286

¥

EEI—:I\valve & EVAP v
canister purge N, NG i
. Ny CHECK POWER SUPPLY. .| Check the following.
control Sm‘&?}d valve ”"}?‘ 1. Disconnect EGR valve & EVAP canister ”| ® Harness cennectors
C&/ h\\ y % purge control solenoid valve harness .
/ Front connector. e 10A fuse
— SEF060T| | 2. Turn ignition switch “ON”. & Harness for open or short

3. Check voltage between terminal & and between EGR valve &

_ DISCONNECT ground with CONSULT or tester. EVAP canister purge con-

i) t Voltage: Battery voltage trol solenoid valve and
TS. E@ @ fuse
OK If NG, repair harness or
connectors.
B \d
o o CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
1. Disconnect ECM harness connector. "] tors.
2. Check harness continuity between ECM
terminal and terminal (@ .
= SEF3800 Continuity should exist.
If OK, check hamess for short.
B ¢OK
DISCONNECT NG

Replace EGR valve &
EVAP canister purge con-
trol solenoid valve.




TROUBLE DIAGNOSIS FOR DTC P1400

EGR Valve and EVAP Canister Purge Control

Solenoid Valve (Cont’d)
COMPONENT INSPECTION

EGR valve & EVAP canister purge control solenoid
valve a
Check air passage continuity. )

BATTERY Air passage Air passage [, 2,
Condition continuity continuity
between (& and between & and ©

b=
MEC488B 12V direct current supply it

between terminals @ Yes No

and @

LG

No suppily No Yas

I NG, replace solenoid valve.

AT

FD

(=2

&

[#S

BT

EL

DX
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TROUBLE DIAGNOSIS FOR DTC P1401

Sansor element

Tightening nut

Connector

SEF599K

10,000

1,000

100 |

Resistance k§2

10

o i 1 1
¢ 50 100 150 200
(32) (122) {212) (302} {392)
Temperature °C (°F)

SEF526Q

ON BOARD DIAGNOSIS LOGIC

EGR Temperature Sensor

COMPONENT DESCRIPTION

The EGR temperature sensor detects temperature changes in the
EGR passage way. When the EGR valve opens, hot exhaust gases
flow, and the temperature in the passage way changes. The EGR
temperature sensor is a thermistor that modifies a voltage signal
sent from the ECM. This modified signal then returns to the ECM
as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases.

This sensor is not directly used to control the engine system. It is
used only for the on board diagnosis.

EGR temperature Voltage™ Resistance
°C (°F} V) (MQ)
G (32) 4.81 7.9-97
50 (122} 2.82 0.57 - 0.70
100 {212} 0.8 0.08 - 0.10

*: These data are reference values and measured between ECM terminal
(EGR temperature sensor) and ECM terminal @& (ECCS ground).
When EGR system is operating:

Voltage: ¢ - 1.5V

Diagnostic Trouble

Malfunction is detected when ....

Check ltems

Code No. (Possible Cause)
P1401 A) An excessively low voltage from the EGR tem- | ® Harness or connectors
0305 perature sensor is sent to ECM, even when (The EGR temperature sensor circuit is shorted.)

engine coolant temperature is low. e EGR temperature sensor

e Malfunction of EGR function, EGRC-BPT valve or EGR
valve & EVAP canister purge control solenoid valve

B) An excessively high vcltage from the EGR e Harness or connectors

temperature sensor is sent to ECM, even
when enging coolant temperature is high.

{The EGR temperature sensor circuit is open.)
EGR temperature sensor

e Malfunction of EGR function, EGRC-BPT valve or EGR

valve & EVAP canister purge control solenoid valve

448
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor {Cont’d)
OVERALL FUNCTION CHECK

* MONTOR & NoFal L] Use this procedure to check the overall function of the EGR tem-
perature sensor. During this check, a 1st trip DTC might not be
CMPS«RPM {POS) Orpm confirmed. _
COOLANTEMP/S  20°C Procedure for malfunctions A and B Gl
~GP TEMP SN i 1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Confirm that engine coolant temperature and intake air M
temperature are lower than 50°C (122°F). (If necessary,
wait until the temperatures equal atmospheric tempera-

SEF334R ture.) Bl

3) Confirm that “EGR TEMP SEN” reading is between
3.45V and 4.8V.

Lift up the 4) Start engine and warm it up sufficiently. LC

EGF; "fj“’e 5) Run engine at idle for at least 2 minutes.

by hand. 6) Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTG P0400 and P0306,
EC-203 and 213.

7) Read “EGR TEMP SEN” at about 1,500 rpm with EGR -
valve lifted up to the full position by hand. IFE
Voltage should decrease to less than 1.0V. :

8) |If step 7 is OK, perform TROUBLE DIAGNOSES FOR

SEF360Q DTC P0400, P0306 and P1400, EC-203, 213 and 283. AT
OR
- @ 1) Turn ignition switch “ON". B
G} . @ 2) Confirm that voltage between ECM terminals 63, &
and ground is more than 2.56V. (If necessary, wait until
ECM |O|CONNECTOR" c @\_ engine coolant temperature and intake air temperature EA
5 61 63 equal atmospheric temperature.)
3) Confirm that voltage between ECM terminal @ and
ground is between 3.45V and 4.8V. =
4) Start engine and warm it up sufficiently. ‘
I ! 5) Run engine at idle for at least 2 minutes.
® 6) Confirm that EGR valve is not liting. If NG, go to pgg

Seraoar TROUBLE DIAGNOSES FOR DTC P0400 and P0402,
EC-203 and 213.
7) Check voltage between ECM terminal @ and ground at g

. - fjjl about 1,500 rpm with EGR valve lifted up to the full
position by hand.

7 Voltage should decrease to less than 1.0V. 28
L_Eom SC;' CONNECTORH ¢ Sy 8) If step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0400, PO306 and P1400, EC-203, 213 and 283.

BT

® € 1 FIA

SEF362Q
[EL
()4

EC-289 449



TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (Cont’d)

EC-EGR/TS-01

m  Deteciable ine for DTC
— : Non-detectable line for DTC

EGR
TEMPERATURE
SENSCR
B
I F27 F27

@ ——— & T0ECECTS

B

e &

:

4 \ ¥ \

JOINT
CONNECTOR-16

B38

-
g —

ECM
EGRTS GND-A Sens AT
(ECCS TAG onD |conTroL

CONTROL MODULE
MODULE) UNIT

=

s )

efer to last page (Foldout page).

ury
[y

= 1 qﬁag -
1]2]|3]a] laj1al11]12[13]14]15 |§|23242526272329303132333435" I
it a]1]1] (B3s)
| GY

si6l7]18] [1s]17]18]19]20]21)22

101|102}103]104] |108|108]107 24|25 ja4]4s]a6]47] [s4]ss]es]
1ooft10]111f112| |nafia|ris 31

HS
117|118]118)120] |121)122}te3 EEED 42 5.

SEF897S

450 EC-290



TROUBLE DIAGNOSIS FOR DTC P1401

VARSI AL
- EGR temperature sensor

‘harness connector <~ —__

DISCONNECT
A€ &
T58. i

—
1]2)

e

@

SEF547P|

A€

=)

[o

4
1

SEF548P

EGR Temperature Sensor (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

;

CHECK POWER SUPPLY.

1. Disconnect EGR temperature sensor
harness connector.

2. Turn ignition switch “ON".

3. Check voltage between terminal ) and
ground with CONSULT or tester.
Voltage: Approximately 5V

NG

B lOK

Repair hamess or connec-

7| tors.

LG

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF"".

2. Check harness continuily belween termi-
nal (& and engine ground.
Continuity shouid exist.
if OK, check harness for short.

NG

OK

A

Check the following.

.
"| ® Harmess connectors

GO

e Harness connectors
(W3,

# Jacint connsector-16

& Harness for open or short
between ECM and EGR
temperature sensor

e Harmess for open or short
between EGR tempera-
ture sensor and threttle
actuator control (TAC)
module

e Harness for open or short
hetween A/T control unit
and EGR temperature
Sensor

If NG, repair harness or

connector.

CHECK COMPONENT

(EGR temperature sensor).

Refer to “COMPONENT INSPECTION" on
next page.

NG

OK

L 4

Discennect and recennect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

A4

INSPECTION END

EC-291

Replace EGR temperature

" senscr.

451



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor {Cont’d)
COMPONENT INSPECTION

) EGR temperature sensor
Check resistance change and resistance value.

Le
SEF643Q
10,000 EGR temperature Voltage Resistance
°C (°F) (v} (M0Q)
0(32) 4.81 79-97
50 (122) 2.82 0.57-0.70
1000 100 (212) 0.8 0.08 - 0.10

If NG, replace EGR temperature sensor.

Resistance kG
8

10

ey

1 1 L 1
0 50 100 150 200
{32} 122y  (212) (302}  (382)
Temperature °C {°F)

SEF326Q)
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TROUBLE DIAGNOSIS FOR DTC P1900

SYSTEM DESCRIPTION
Input/output signal line

I Vehicle speed sensor

| Vehicle speed
I

Cooling Fan (Overheat)

Engine coolant temperature

Engine coolant temperature

Sensor

| Air conditioner switch

I Aijr conditionar “ON" signal
1]

The ECM controls the cooling fan corresponding to
vehicle speed, engine coolant temperature and

Operation

&l
™ EcM
» éﬁ:ﬁj ={ Cooling fan relays —I MA
module}
g Eli]
air conditioner ON signal. The control system has a
2-step control [HIGH/LOW/OFF]. Le

© Air conditioner switch is “ON” or “OFF",
‘(:,E DC (BF)
g
£ FIE
£ 105 (221)
IS
[oy]
g AT
S 95 (203) iyt
& [ ] Gooling fan does not operate.
=2 {
= I
i 80 (176) B : Caoling fan operates at "HIGH" speed. P

Vehicle speed km/n {MPH)

SEF309T

The cooling fan operates at HIGH if diagnostic test mode Il (self-diagnostic results) for engine coolant [F2

temperature sensor is “NG".

CONSULT reference value in data monitor mode i,
Remarks: Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION R
Engine coolant temperature is 94°C OFF -
(201°F) or less
& After warming up engine, idle the Engine coolant temperature is between &7
COOLING FAN engine. 95°C (203°F) and 104°C (219°F) at HIGH
& Air conditioner switch: “OFF" vehicle speeds less than 80 krv/h
Engine coolant temperatura is 105°C HIGH B
{221°F) or more
ECM terminals and reference value BT
Remarks: Specification data are reference values, and are measured between each terminal and & (ECCS ground) with a voltmeter.
TER- HA
WIRE DATA s
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
lEngine is running.| BATTERY VOLTAGE EL
33 LG Cooling fan relay-1 (High) Cooling fan is not operating. (11 - 14}
34 LG/R C00|ing fan relay-2 (ngh) IEngine is running_J HEK
0-1v
|_ Cooling fan is operating.
453
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (Cont’d)

CONSULT reference value in data monitor mtode
Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Endine: Af do th Air conditioner switch: “OFF” QFF
e Engine: After warming up, idle the - - -
AIR COND SIG engine aue Alr conditioner switch: “ON” ON
{Compressor operates.)
Engine coolant temperature is 94°C
{201°F) or less P OFF
& After warming up enging, idle the ine coolant 1emperature |s between
COOLING FAN engine. ) (203°F) and 104°C B HIGH
o Air conditioner switch: “OFF” vehm!e speed less than 8 km/h
Engine ¢oolant temperature is 105°C
(221°F) or more P HIGH

ON BOARD DIAGNOSIS LOGIC
This diagnosis continuously monitors the engine coolant temperature.

if the cooling fan or another component in the cooling system maifunctions, the engine cootant temperature

will rise.

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is

indicated.

Diagnostic trouble
code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

1900
1308

P1900*
0208

® Cooling fan does not cperate properly (Overheat).
# Cooling fan system does not operate properly {Over-

heat).

e Engine coolant was not added to the systemn using

the proper filling method.

¢ Harness or connectors.
{The ceoling fan circuit is open or shorted.)
& Cooling fan
# Radiator hose
e Radiator
® Radiator cap
o Water pump
® Thermostat
For more information, refer to “MAIN 12
CAUSES OF OVERHEATING”, (EC-304).

: Since this diagnoesis does not meet P1900 of SAE2012, it is indicated only by GONSULT.

CAUTION:

When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA

section (“Changing Engine Coolant”, “ENGINE MAINTENANCE”). Also, replace the engine oil.

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like pour-
ing coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA section
(“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”).

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

454
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TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (Overheat) (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the cooling fan.
During this check, a 1st trip DTC might not be confirmed.

WARNING:

MAX. Never remove the radiator cap when the engine is hot. Serious (3]
oK burns could be caused by high pressure fluid escaping from
MIN. the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by [iA
turning it a quarter turn to allow built-up pressure to escape.
Then turn the cap all the way off.

aecs40l 1)  Check the coclant level in the reservoir tank and radiator. =

Allow engine to cool before checking coclant level.

If the coolant level in the reservoir tank and/or radiator is below .

BACTVE TEST B [ ] . . 10
the proper range, skip the following steps and go to “DIAG- L&
cooLing Fan OFF NOSTIC PROCEDURE”, EC-298.
- 2) Confirm whether customer filled the coolant or not. If customer
=== MONITCR === filled the coolant, skip the following steps and go to “DIAG-

NOSTIC PROCEDURE”, EC-298.

3) Turn ignition switch “ON”. y
B/ 4} Perform “COOLING FAN” in “ACTIVE TEST” mode FE
n with CONSULT.

| M
] O or
f—Hl LOW Disconnect engine coolant temperature sensor harness Al

COOLAN TEMFP/S 88°C

MEF314F @ 3)
connector.
Engine coolant 4) Connect 150€) resistor to engine coclant temperature ED

Caolingfan temperature sensor sensor harness connector.
harness connector 5) Start engine and make sure that cooling fan operates at

- higher speed than low speed. EA,
T.5. Be careful not to overheat engine. -

1500 54
% resistor Bﬂ

SEFT84T]

EL

(B
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- TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (Cont’d)

IGNITION SWITCH ] ] EC-COOL/F-01
ON or START BATTERY
i
. 1
FUSE BLOCK | Refer to EL-POWER. Refer tc EL-POWER.
Ol e
||ﬁ'9]| B WiL W/R J I  Detectable line for DTC
BR | w—— : Nor1-detectable line for DTC
BR Wil BR WA
_|l_'"|f [EREN COQUING /NN COGLING
JOINT op |Fan on |Fan
CONNECTOR-14 ?I] RELAY-2 ?ﬂ RELAY-1
&
- BN [EXEN]
L._I LG W8 LR L
BR
I _L
Next page
WfB
LG/
=1
é%mECTOH
-14 .0—1‘}]- LG/R
I
Ll%l_l LG/A
LG/R r"'le
LG
A _—
"""""""" PRESSURE
— — HiGH | SWITCH
LG LGR )
F15; LOW —_ f
_1 L3
[ | LI—I
LG LG/R B
Ll [l o] |
AFM2 PDSW REM1 |ECM
(ECCS | I
CONTROL B B
MOBLULE) L L
Fee &2
Refer to last page {Foldout page).
a A =2
GG GHREH e O HHH e
5 ' \slsi7]8/ \214/ 2
a L L GY B W
101]102f10a]104] 10s{108107]108
1og{11ef111]in2| Jiiaf11af1s]1is
uz|usliiehaof [121)122|i23fz4)
SEF898S
456 EC-296



TROUBLE DIAGNOSIS FOR DTC P1900

@ L
Preceding page {

wB

E22 j E23

Cooling Fan (Overheat) (Cont’d)

EC-COQL/F-02
mmman : Detectable line for DTC
e | No-detectable line for DTC @l
DA
(B
@
LG

W/B B

=

I

Ik

T —
-

COOLING COOLING EE
FAN FAN
MOTOR-2 MOTOR-1
@ @ AT
B B B B
Plo
FA

I I RA,
B B B
)

Ez2 E36
BT
7 -]/
%% ' HA
EL
[5x4

SEFB993

EC-297 | 457



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling fan éia,;-EN
/ Cooling tan relay-1
’ 7

®)

Cooling Fan (Overheat) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

SEF160T)

B COOLING FAN CIRCUIT &
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ vex1 [ NO ]| YESM

Y

CHECK COOLING FAN MOTOR-1
OPERATION.

1. Disconnect cooling fan relay-2.
2
3.

Turn ignition switch “ON",
Perform "COOLING FAN
CIRCUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

NG

2. Turn ignition switch "ON".

. Perform “COQLING FAN" in

“ACTIVE TEST” mode with
CONSULT.
OR

EF311F

BACTIVETESTE [ ]
cooune Fan OFF
=== MONITOR = = =

COOLAN TEMP/S 8g°C

=l

i
g

MEF314F

Engine cooclant

Coolingian

& CASCONNELT
TS.

15002
resistor

SEF785T

lemperalure sensor
harness connector

458

. Disconnect engine coolant tem-

perature sensor harness connec-
tor.

. Gonnect 150Q resistor to engine

coolant temperature sensor har-
ness connector.

. Start engine.
. Make sure that cooling fan

motor-1 operates.
Be careful not to overheat

engine.
J,OK
@

EC-298

Check cooling fan motor-1
speed control circuit.

(Go to [ PROCEDURE A7)




TROUBLE DIAGNOSIS FOR DTC P1900

B COOLING FAN CIRCUIT R
DOES
COOLING FAN
ROTATE AND STCP

EVERY 3 SECONDS 7?7

[ next || NO ]| YES |

MEF311F

HACTIVETEST B [ ]
coounG Fan OFF

= = — MONITOR

COOLAN TEMP/S 88°C

Cooling Fan (Overheat) (Cont’d)

®

e l

CHECK COOLING FAN MOTOR-2

OPERATION.

1. Turn ignition switch "OFF”.

2. Reconnect cooling fan relay-2.

3. Disconnect cooling fan relay-1.
4. Turn ignition switch “ON".

5. Perforrn “COCOLING FAN
CIRCUIT" in “FUNCTION TEST”
made with CONSULT.

OR

NG

. Turn ignition switch “ON”.

. Perform “COOQOLING FAN" in
“ACTIVE TEST” mode with
CONSULT.

OR

@)
Lo I =Y

. Restart engine and make sure
that cocling fan motor-2 oper-
ates.

Be careful not to overheat
engine.

&

=" iy
[ AT_J[Low

MEF314F

E

Engine coolant
termperature sensor
harness connector

?ﬁ

ﬂii

Coolingfan

D\SCONN ECT

15002
resistor

SEF785T)

OK

Y

_[ Check cooling fan motor-2
"] control circuit.

(Go to [ PROCEDURE B'])

@l

MIA

(5

LG

AT

CHECK COMPONENT
(Triple-pressure switch).
Refer to HA section (“Electrica! Compo-

NG

nents Inspecticn”, “TROUBLE
DIAGNOSES™).
J,OK

{Go to EC-303.)

EC-299

| Replace triple-pressure

switch,

@
=)

P

RA

459



TROUBLE DIAGNOSIS FOR DTC P1900

Y/ avayd
Cooling fan relay-

A

SEF160T)|

3 R —

1]

[

|'

SEF315T)

I

_?_‘:Cooling fan motor-2 ¢
harness connector — harness connector
!

ocling fan motor-1—

SEFQ70T)

Cooling Fan (Overheat) (Cont’'d)

PROCEDURE A

INSPECTION START

l

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

2. Disconnect cooling fan relay-1.

3. Turn ignition switch “ON".

4. Check voltage between terminals @, @
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

OK

Y

Check the following.

| o 10A fuse

® 30A fusible links

e Joint connector-14

® Harness for cpen or short
hetween cooling fan
relay-1 and fuse

e Harness for open or short
between cooling fan
relay-1 and battery

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect cooling fan motor harness

connector.

[B] 3. Check harness continuity between
relay terminal & and cooling fan
motor terminals (O and & .
Continuity should exist.

If OK, check harness for short,

. Check harness continuity batween
motor-1 terminals @ , @ and
engine ground.

Continuity should exist.
If OK, check hamness for short.

NG

lOK

Repair harness or connec-
tors.

E DISCONNECT

1S. Eﬁ}

’:

5

[Q]

tﬁ DISCONNECT

A€
E‘?)

SEF316T|

& &

Cooling fan motor-1

a1a) &

Q]

|

SEF317T]

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal 39 and relay-1 terminal & .
Continuity should exist.

If OK, check harness for short.

NG

460

OK

®

EC-300

Check the following.

"1 @ Hamess connectors

G, E

® Joint connector-14

® Harness for cpen or short
between cocling fan
relay-1 and ECM

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (Overheat) (Cont’'d)

®

AE ) HAE @ i .

- CHECK HARNESS CONTINUITY | Check the following.
I ECM G| CONNECTOR I 3] BETWEEN COOLING FAN RELAY-1 AND " & Joint connector-14
= K GROUND. e Hamess for open or short [ &
15] 1. Turn igniion switch "OFF”. between triple-pressure
2. Disconnect cooling fan relay-1. switch and relay-1
3. Disconnect triple-pressure switch har- If NG, repair harness or
ness connector. connectors. PN
B}] 4. Check harness continuity between

relay-1 terminal & and switch terminal
(@, switch terminal @ and engine _
SEF824Q ground. B
Continuity should exist.

If OK, check harness for short.

Eg? ié} ¢OK LE

P ———— H CHECK COMPONENT NG_ Replace covling fan relay.
3 [2 (Cooling fan relay-1). "
L Refer to “"COMPONENT INSPECTION”,
Q] EC-305.
OK
™ J’ NG HE
CHECK COMPONENT o Replace cooling fan motors.
I {Cooling fan motors). "
= Refer to "COMPONENT INSPECTION”, AT
seratar| | EC-305: i
JVOK
Disconnect and reconnect harness connec- PD
tors in the circuit. Then retest.
¢ Trouble is not fixed. =4

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and =
retest.

INSPECTION END

s S S M PROCEDURE B ST
Cooling fan relay-2 b
/ Coaling fan relay-q\
/ K N INSPECTION START .
. 4

f
CHECK POWER SUPPLY. NG Check the following. BT
1. Turn ignition switch “OFF". "] & Joint connector-14
2. Disconnect cooling fan refay-2. ® 30A fusible links
3. Tumn ignition switch “ON", e 10A fuse A
4. Check voltage between cooling fan ® Harness continuity
SEF160T relay-2 terminals @ , @ and ground between cooling fan
with CONSULT or tester. relay-2 and fuse _
Voltage: Battery voltage ® Harness continuity El
—— between cooling fan
@: \ OK relay-2 and battery
T.5. ié} '@ If NG, repair harness or N3¢
- connectors.

I ]

|'

SEF315T|

EC-301 461
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7-Coo1mg fan motor-2

harness connector 2~ harness connector
!

Cooling fan motor-1—

SEF070T)

DISCOMNECT DISCDHNEC‘I’
. Is.

112
| J &
~5‘l
-
SEF3197
- DISCONNECT

oling fan metor-2

=
UQ

SEF312T

Cooling Fan (Overheat) (Cont’d)

¢

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect cooling fan motor-2 harness

connector.

3. Check harness continuity between
relay terminal & and cooling fan
motor terminals O and 3 .
Continuity should exist.

If OK, check harness for short.

. Check harness continuity between
terminals @ , @ and engine
ground.

Continuity should exist.
Iif OK, check harness for short.

NG

OK

Repair hamess or connec-
tars.

CHECK QUTPUT SIGNAL CIRCUIT-I.

1. Disconnect ECM hamess connector.

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

If QK, check harness for short.

NG

o| Check the foliowing.
“| @ Harness connectors

DREGD

® Hamness for open or short
between cooling fan
relay-2 and ECM

If NG, repair harness or

lOK conhnectors.
CHECK COMPONENT NG | Replace cooling fan reiays.
(Cocling fan relay-2). "
Refer to “COMPONENT INSPECTION”,
EC-305.

OK
Y
NG

CHECK COMPONENTS
(Cooling fan motors).
Refer to “COMPONENT INSPECTION",

EC-305.
‘LOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest,

[

ECM IO[ CONNECTOR”

EE ¥ 1?

[en

(]

SEFB27Q)

462

$ Trouble is not fixed.

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

retest.
v

INSPECTION END

EC-302

Replace cooling fan motors.




TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (Overheat) (Cont’d)

)
l

CHECK COOLING SYSTEM FOR LEAK. NG_ Check the following for
Apply pressure to the cooling system with leak. @|
a tester, and check if the pressure drops. ® Hose <
Testing pressure: * Radiator
157 kPa (1.6 kgicm?, 23 psi) & Water pump
Pressure should not drop. Refer to LC section (“Water A,
CAUTION: Pump™).
Higher than the specified pressure may
cause radiator damage. E

OK
'

CHECK RADIATOR CAP. NG [ Replace radiator cap. G
Apply pressure to cap with a tester.
Radiator cap relief pressure:

Standard
78 - 98 kPa (0.8 - 1.0 kg/cm?, 11 - 14
psi)

Limit
59 - 98 kPa (0.6 - 0.9 kgicm?, 9 - 13 =S
psi) '

l o AT

CHECK THERMOSTAT. NG___ Replace thermostat

1. Check valve seating condition at normal w
room temperatures. P
It should seat tightly.

2. Check valve opening temperature and
maximum valve lift. B=n
Valve opening temperature: g

82°C (180°F) [standard]
Maximum valve [ift:

More than 8.6 mm/95°C BE)

{0.339 in/203°F) A

3. Check if valve is closed at 5°C (9°F})
below valve opening temperature.

For details, refer to LC section E}@

gLoaag| | (“Thermostat").
J, OK

Check engine coolant temperature sensor. NG‘ Replace engine coclant
Refer to “COMPONENT INSPECTION™, "1 temperature sensor.
EC-114,

If the cause can not be isolated, go to BT
“MAIN 12 CAUSES OF
COVERHEATING”, EC-304.

EG17650301
(J33984-A)

(J339B4-A} SLC755A

=]

£
=

prie)
73]

k.
INSPECTION END

el

Perform FINAL CHECK by the following procedure after repair

is completed.

1. Warn up engine. Run the vehicle for at least 20 minutes. Pay [0
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high
temperature, another part may be malfunctioning.

2. Stop vehicle and let engine idie. Check the intake and exhaust
systems for leaks by listening for noise or visually inspecting
the components.

3. Allow engine to cool and visually check for oil and coolant
leaks. Then, perform “OVERALL FUNCTION CHECK".

EC-303 463
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Cooling Fan (Overheat) (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Standard Reference page
OFF 1 ¢ Blocked radiator ® Visual No blocking —
e Blocked condenser
® Blocked radiator grille
e Blocked bumper
2 e Coolant mixture & Coolant tester 50 - 50% coolant mixture | See "RECOMMENDED
FLUIDS AND
LUBRICANTS" in MA
section
3 e Coolant level e 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 78 - 98 kPa See “System Check”
(0.8 - 1.0 kg/om?, 11 = 14 | “ENGINE COOLING
psi) 59 - 98 kPa SYSTEM” in LC section
(0.6 - 1.0 kg/cm?, 9 - 14
psi) {Limit)
ON*Z 5 ® Cooclant leaks ® Visual No leaks See “System Check”
“ENGINE COOLING
SYSTEM” in LC section
ON*2 6 & Thermostat ® Touch the upper and Both hoses should be hot | See “Thermostat” and
lower radiator hoses “Radiator”, “ENGINE
COOLING SYSTEM” in
LC section
ON*! 7 ¢ Cooling fan e CONSULT Cperating See “TROUBLE DIAG-
i NOSIS FOR DTC P1900"
(EC-293)
OFF 8 ¢ Combustion gas leak ® Color checker Negative —
chemical tester
4 Gas analyzer
ON*3 9 e Coolant temperature * Visual Gauge less than 3/4 —
gauge when driving
& Coolant overflow to res- | e Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, “ENGINE
MAINTENANGE” in MA
section
QFF*4 10 @ Coolant return from res- | ® Visual Should be initial level in See “ENGINE
ervoir tank to radiator reservoir tank MAINTENANCE"” in MA
section
OFF 1 # Cylinder head ¢ Straight gauge feeler 0.1 mm (0.004 in) Maxi- | See “Inspection”, “CYL-
gauge mum dislortion (warping} | INDER HEAD” in EM
secticn
12 ® Cylinder block and pis- | e Visual No scuffing on cylinder See “Inspection”, “"CYL-

tons

walls or piston

INDER BLOCK"” in EM
saction

*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.

464
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Cooling Fan (Overheat) (Cont’d)

COMPONENT INSPECTION
Cooling fan relays-1 and -2

Check continuity between terminals @ and & .
‘ @l
5

Conditions Continuity
‘_] 12V direct current supply between terminals (4 Yes
and @ A,
No current supply No
SEF684P ki
Y Cooling fan motor
_ E 1. Disconnect cooling fan motor harness connectors. LG
Cooling fan motor harmess connector 2. Supply cooling fan motor terminals with battery voltage and
check operation as shown in the figure.
EC
Conditions Motor fan-1 Motor fan-2

(1]

12V direct current supply
between terminal (O and

@

Cooling fan operates at | Cooling fan operates at
low speed high speed

AT

s :
e If NG, replace cooling fan motor.

PD
FA

RA

[

EC-305 465



TROUBLE DIAGNOSIS FOR ABS/TCS C/U SIGNAL

After glove box

is removed \-_JJ

SEF641T|

ABS/TCS Control Unit

The malfunction information related to ABS/TCS control unit is
transferred through the line (LAN) from ABS/TCS control unit o
ECM.

Be sure to erase the malfunction information such as DTC not
only for ABS/TCS control unit but also for ECM after the ABS/
TCS related repair.

Freeze frame data is not strored in the ECM for the ABS/TCS control unit. The MIL will not light up for
ABSITCS control unit.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble
Code Na.

Malfunction is detected when

Check items
(Possible Cause)

0107

¢ ECM receives incorrect voltage from ABS/TCS con- | @ Harness or connectors

trol unit continuously.

(The circuit between ECM and ABS/TCS control unit
is open or shorted.)
e ABS/TCS control unit

* SAE J2012 numbe

466

r is not appticable

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.
1) Turn ignition switch “ON”.
2/ 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and let it idle for at least 40 seconds.
OR
@ 1} Start engine and let it idle for at least 40 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON™.
3) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.
DTC erasing procedure for ABS/TCS related repair
Erase DTC code by following procedure:
1) Turn ignition switch “OFF” and then turn it “ON”.
2) Connect CONSULT and select “ABS”,
3) Insert UE950 card and install it.
4) Select "ABS” and touch “SELF-DIAG RESULTS”.

5) Touch “ERASE”.
6. Touch “BACK” then erase malfunction code which has
been stored in the A/T control unit or ECM.

DIAGNOSTIC PROCEDURE
Refer to TROUBLE DIAGNOSIS FOR 0404, EC-307.

EC-306



TROUBLE DIAGNOSIS FOR ECM — ABS/TCS COMM NG

ABS/TCS Communication Line

This circuit line is used to control the smooth engine operation of
ABS/TCS during the TCS operation. Pulse signals are exchanged
between ECM and ABS/TCS control unit.

Be sure to erase the malfunction information such as DTC not

only in ABS/TCS control unit but also ECM after the ABS/TCS
related repair. Refer to BR section (Self-diagnosis for ABS/

TCS control unit, “"HOW TO ERASE SELF DIAGNOSTIC 2

RESULTS")
Freeze frame data is not stored in the ECM for the ABS/TCS communication line. The MIL will not light __
up for the ABS /TCS communication line. ]
ON BOARD DIAGNOSIS LOGIC
e
Diagnostic Check Herms Lo
Trouble Malfunction is detected when ... P ?; Ceause)
Code No. (Possible
— e ECM receives incorrect voltage from ABS/TCS control | Harness or connectors
0404 unit contfinuously. (The communication line circuit between ECM and
ABS/TCS control unit is open or shorted.) PE

o ABS/TCS control unit
e Dead (Weak) battery

*: SAE J2012 number is not_ applicable. AT
DIAGNOSTIC TROUBLE CODE CONFIRMATION -
PROCEDURE PO
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V. B4
@ 1} Turn ignition switch “ON". '
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and let it idle for at least 3 seconds. =iy

OR
@ 1} Start engine and let it idle for at least 3 seconds.

2) Turn ignition switch “OFF”, wait at least 5 seconds and &R

then turn “ON”.
3) Perform “Diagnostic Test Mode |l (Sell-diagnostic

results)” with ECM. : ©
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TROUBLE DIAGNOSIS FOR ECM — ABS/TCS COMM NG

ABS/TCS Communication Line {Cont’d)

ABS/TCS
CONTROL
UNIT
BUS-B B103
| 16[ W : Detectable line for DTC
AL — : Non-detectable line for DTC
(G
M5G
/L
II 2 [l
JOINT
CONNECTCR-5
MhEG
=]
R/L
M49
F63
R/L
i : ECM
LAN (ECCS
CONTROL
MCDULE)
Refer to last page (Foldout page).
‘
[T [2f2]2[a]al3T3]3]3] (mse)
G .G

1
1[2]a]a[s]s]7 5"9 ol i1]:2]13]12[ 1516}/ N101/1 92| 0CH04)1 05 CBA1C7HTO | oo
17118]19]20)21]22423]24})25) 25]27128]29{301 31132 \/H1 nal 410111 {112) 113 114] 115118 W HS

10113021103§104]  [108]106]107]10
1094110 111 f112] [113]114]115)116
H78118]120] [121]122]123]124]

TECZ29

468 EC-308



TROUBLE DIAGNOSIS FOR ECM — ABS/TCS COMM NG

i A
Groove box Front right door
/_ ? —\/

ECM harness
—— ¢ohhector

ECM {(ECCS
control module) [N

)
ABS/TCS
- eontrol unit

| sEFea1T

ABS/TCS
[ cruniT_{o[ CoNNECTOR]|

DISCONMNECT

W

HS,

16
[ EcM  |o{connecToR]| |-|.s.

73 DISCONNECT

C“

[a]

—

SEF786T)

ABS/TCS Communication Line (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

Gl

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connactor
and ABS/TCS controf unit harness con-
nectar.

3, Check harness continuity between ECM
terminal ) and terminal 9.

Continuity should exist.
If QK, check harness for short.

NG

OK

h 4

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

b 4

Check ECM and ABS/TCS controt unit pin
terminals for damage and check the con-

nection of ECM and ABS/TCS control unit
harness connectors. Reconnect ECM and
ABS/TCS control unit harness connectors
and retest.

4

INSPECTION END

EC-309

.| Check the following.

e Harness connectors

(D) , (810D

& Harness connectors
:

# Joint connector-8

e Check harness for open
or short between ECM
and ABS/TCS control
unit.

If NG, repair harness or

connectors.

Iy

Ell]

LG

A

EL

DX

469



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector

IGNITION SWITCH
ON or START

FUSE BLOCK | Refer to EL-POWER.
{J/B)

={&H

EC-INJECT-01

mmmm : Detectable iine for DTC
—  Nor-detectable line for DTC

M49
F63
i
F21 4 w -DNEXT page
w
I._I_l F2z2
=
WiH (G
Flo1 @ @ ®
W/R W/R WIR

INJECTOR
NO.3

F103

INJECTOR
NO.1

Tk
g

INJECTOR
NG.5

INJECTOR
NO.7

2 Lo s —

R/B - PU/R RrY
([rez]l Il [zl (o
INJ INJ INJ INJ ECM
#1 #3 45 #7 {ECCS
CONTROL
MODULE})
Fes

o |no 3

\4

Refer to last page {Foldout page).

@19, ED

101[102]103[1034] |105]106]107]108
109[110)111{112] [113]114{115]116
N7{NBNSH20] [121]122]123|124

[
GY

470
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector {Cont’d)
EC-INJECT-02
Praceding

Pags @-w—l
mummmn | Detectable line for DTC @H

w
v NoN-detectable line for DTC
w
AR
- R

ER
Fit1 @@ 9 9
l LG
WA win WiR W/R
=1 7l [l [l
INJECTOR INJECTOR INJECTOR INJECTOR
NO-2 NO.4 NO.6 NO.B 7
é é é Fiog é FE
58] L CJ L
R/B RAW RIG RIL —_
AT
0
ty @ b C :
______________ e e
=) e L ]
LG GYL WiR RAW BA
(a\y
G GYIL WIR RIW 8r
IMz sl el 3l
Y 1N N 1NJ ECM =
) e 4 #B (ECCS_ RS
GONTROL
MODULE)
Féd -
0y
2l &
(e b m @ @ A
\elelzls/ 5 B B B B
EL
101[102{10afro4] [105106fi07 08
108{1of111{112] [i1a{114]115116 W oz
n7lisliafiea] [izi]iosfizsliod GY HS.
SEFONNS
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil pulls the needle valve back and
allows fuel to flow through the injector into the intake manifold. The
amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The
ECM controls the injection pulse duration based on engine fuel
needs.

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a volimster.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
102 | RB | Injector No. 1 BATTERY VOLTAGE
{11 - 14V)
104 RrY Injector No. 7 (v} ————
|Engine is running.| (Warm-up condition} 23 N I
106 | w/R Injector No. 6 ! AR
Idie speed D—L
109 | RiW tnjecter No. 8 B0 1TE o
111 R/W Injector No. 3 SEF549T
BATTERY VOLTAGE
13 | PU/R | Injector No. 5 (11 -14v)
(V) , —
— s 204 c| e [
[Engine is running. | PP IS R O
118 GY/L Injector No. 4 |_ -
Engine speed is 2,000 pm. )
20 ms -
120 | UG Injector No. 2 T
SEFS50T
412 EC-312



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B ACTIVE TEST B D

% % ¥ POWER BALANCE % ¥ %
=== MONITOR = = =
CMPS.RPM{POS} 650rpm
MAS AIR/FL SE 112v
IACV-AAC/Y 23%

n
| | e
ER R EX

TEST
START

SEF3ITON

Injector (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

At idle

&) i @

C/’-“ "
—& ! Suitable tool
/1 ClicK
c”"r:/.—
MEC703B,

SEF137T|

V

Enginec control sub-harness
.connector for right bank __

SEF138T

Q@

e S
=

SEF322T]|

EC-313

v
CHECK OVERALL FUNCTION. OK [ INSPECTION END
1. Start engine. "
2. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.
3. Make sure that each circuit pro-
duces a momentary engine
speed drop.
OR
.‘iﬁ". 2. Listen to each injector operating
S sound.
Clicking noise should be
heard.
NG
E ¥
CHECK POWER SUPPLY. NG| Gheck the following.
1. Stop engine. | @ Hamess connectors
2. Disconnect right bank injector sub-har- (Feay,
ness connectors (F22) and sub-hamess ® 15A fuse
connector (on the right bank). # Check harness for open
3. Turn ignition switch “ON”. or short between harness
4. Check voltage between terminal @ connector (F22) ,
{right bank), @ (left bank) and ground and ignition switch.
with CONSULT or tester. If NG, repair harness or
Voltage: Battery voltage connectors.
¥ OK
@
473
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Right bank

Injector (Cont’d)
®

l

106,108,118,120
———

l ECM |0| CONNECTORII

<]

(2]

SEF323T

Left bank

m DISCONNECT
H.S.

ECM

Ol CONNECTOR 1

A€

CHECK OUTPUT SIGNAL CIRCUIT.
1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.
3. Check harness continuity between the

fellowing terminals and ECM terminals.
Right bank:

@ and (20), (D) , (i) , (i)

Left bank:

@ and (102),

@ and (111),

@ and (113}, -

® and (104)

Continuity should exist.

If OK, check harness for short.

NG Repair harness or connec-

21 3 e ——
6/ (F22)

104 162 113

1

11

D r

OK

tors.

[Q]

B
&

CHECK POWER SUPPLY CIRCUIT AND
OUTPUT SIGNAL CIRCUIT (FOR LEFT
BANK).

1. Remove intake manifeld colfector.
(Retfer to “TIMING CHAIN” in EM sec-
tion.)

. Disconnect injector sub-harness con-
nector (F2z) .

. Check harness continuity between ter-
minal & and injector terminal & .
Continuity should exist.

If OK, check harness for short.

. Check harness continuity between
injector terminal M and terminals @ ,
2.0.0.

Continuity should exist.
" OK, check harness for short.

NG .
Repair harness or connec-

Y

OK

¥

tors.

J

SEF324T;

[8] Left bank

& DISCOHNECT
A€
dhe

DISCONMECT

CHECK COMPONENT
{Injector}.
Refer to “COMPONENT INSPECTION™

en next page.

NG Replace injector.

OK

Y

& A€

Rl

Fig3

Disconnect and reconnect harness connec-
tors in the ¢ircuit, Then retest,

F104

l Trouble is not fixed.

[Q]

SEF325T]

Check ECM pin terminals for damags and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

{8 Left bank

A

THSCONNECT

INSPECTION END

&

[
i
F103
(’ 13[2]74 F105
sl 7
‘ -
SEF326T

474
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

COMPONENT INSPECTION

Injector
1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14Q at 25°C (77°F) Gl
If NG, replace injector.

EFB360) EM

LG

EC-315 475



TROUBLE DIAG.NOSIS FOR NON-DETECTABLE ITEMS

'- position sensor

)

. ¥
Secondary throttle

Secondary Throttie Position Sensor (STPS)

COMPONENT DESCRIPTION

The secondary throttle position sensor responds to the movement
of the throttle motor which ig controlled by the TAC module.

This sensor is a kind of potentiometer which transforms the sec-
ondary throttle position into output voltage, and emits the voltage
signal to the TAC module. In addition, the sensor detects the open-
ing and closing speed and position of the secondary throttle vaive
and feeds the voltage signal to the TAC module.

Another case is when the secondary throttle valve opening

SEFY}  becomes smaller than the ordinary throttle valve opening due to
TCS operation. In this case, the signal from the secondary throttle
valve is used for engine control. This replaces the signal from the
ordinary throttle pasition sensor. The signal of the secondary
throttle valve first enters the TAC module, from where it is sent to
the ECM.
g Supply voltage: 5V
(] (Applied between terminal No. 1 and 3)
T 6.0
Secondary S
throttle o Cutput voltage between
\ position o terminal No, 2 and 3
z &
sensor —
]\ ] Eao
! E
— 5
o NE 2 2 /
| s— u 3 g
@
L £ 20 /
o V 3
O 8
&
E
5 0
% o 45 80 135
o Throttle valve opening angle (deg)
SEF3037T
CONSULT reference value in data monitor mode
Remarks: Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATICN
THRTLP SEN2" * Ignitipn swilch: ON Throttle valve: fully closed 0.80 - 1.15V
(Engine stopped) Throtlie valve: fully open 4.3 -47V

ECM terminals and reference value

Remarks: Specification data are reference values, and are measured between each terminal and @ (ECCS ground) with a voltmeter.

TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR {DC voltage)
NO.
[Ignition switch "ON”|
Approximately 3 seconds after ignition switch | APProximately 3.4V
20 L Secondary throttle position “ON” and thereatter
sensor \lgni{ion switch “ON”|
Disconnect throttle motor harness connector. Approximately 0.4V
Fully close secondary throttle valve by hand.
476 EC-316



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Secondary Throttle Position Sensor (STPS)

(Cont'd)
EC-STPS-01
@l
SECONDAR Y THROTTLE m— : Detectable line for DTC
VAAA PO TION SENSER e : Nir1-dltsctable ling for DTC VA
* 737 Y
Gl 2 L
BRW W B EM
-
? I LG
| i
Fo7 F27
' I - To EC-
| I | @ BPecTs
| !
| [ GF1
| | - o B
'r : To EC- FE
| | - MAIN
| i @r =cP
i I AT
| | @ Gre
4 | [ +
| i
! | B =)
| | [—l—] i
| I 225
I 1 ¥
f ! |_l_| A,
BB D
: : . (8
' ! =l R
' I L
| I CONNE
| | CTOR-16 &
] l E r
B3g 2
1 @®=-@cri 1]
] Ll"J
BRW W B B B L L B B .
Gell M=) IGoll G Gl Iaql o]l 5] [l ST
AVCC  TVG2 GND-C GND-A GND-C TV020 STPS GND-A SENS GND 5 'II]:I' B -
i@ @i | KS
o ®
TAC MODULE ECM AT CONTRO
(ECCS CONTROL — UNIT J:‘ J_____ BT
MODULE) Foa Fo5
F6d
[l
Refer to last page {Foldout page}.
==l :
=3 1[2]3]als]6i7]8]a 10 ,
Glzle) E&D Iﬂ@ TR £ 0 £ 4 3 Al LA BT B % (ZORGD) EL
9 <
BEED 9101112131415@23242528272829303%32333435 st
REAHAIBEBREREE 3637|360 2041 [42]4a]4a 4546 47|28 E ERENEIE ’Jil
101[102|103[104] [108[108]107(108 25 44]45]46)47] |64]65]66
109|110 11 [t12| [rafiialtes|11s 3z 485:1505515;25.5537';i587£5ﬁ W
17{18]11afszo] 21122123124 43 59 oTerTazleal T77Fs .,,g GY HS.
SEFBYOS
477



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

'\B

D

%‘é

.\._h_

Secondary
throttle vaive

%\@,
R

o}

Secondary Throttle Position Sensor (STPS}

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

@

\j g

.
SEFQE5T]

0
>

THRTL/P SEN2
15:38

OK deta
po"oo0 THRTL/P SEN2  00"00
+03"54 15:38 x0.1V +03"54
3|8 5|1 o 13 26 38 351

>

NG deta

X0 1V

13 26
L 1

.....

SEF580R

- € .

IOI CONNECTOR]|
25 (ground)

o L]

[ ecm

SEF587R

y

OVERALL FUNCTION CHECK

Use this procedure to check the overall

function of the secondary throttte position

SENsOr circuit.

WARNING:

Before touching the secondary throttle

valve, be sure to disconnect the

throttle motor harness connector. Fail-
ure to do so may cause injury due to
accidental actuation of the valve.

g 1. Start engine and warm it up suf-

' ficiently.

2. Turn ignition switch “OFF" and
disconnect throttle motor har-
ness connector.

. Remove intake air duct.

. Turn ignition switch “ON".

. Select "MANUAL TRIG” and “HI
SPEED” in “DATA MONITOR”
mode with CONSULT.

. Select “THRTL/P SEN2” in
“DATA MONITOR” mode with
CONSULT.

7. Press RECORD on CONSULT
SCREEN at the same time
close the secondary throtile
valve by hand.

8. Print out the reccrded data and
check the following:
¢ The voltage when secondary

throttie valve is closed by
hand is approximately 0.60 -
1.15V.

# The voltage decrease is lin-
ear in response {o secendary
throttle valve closing.

e The voltage when secondary
throttle valve is fully opened
is approximately 4.3 - 4.7V.

OR

[S) NS

OK

478

. Start engine and warm it up suf-
ficiently.

2. Turn ignition switch “OFF” and
disconnect throttle motor har-
ness connector.

. Remove intake air duct.

. Turn ignition switch “ON".

. Check the voltage between
ECM terminals 33 and &
(ground) and check the follow-
ing:

e The voltage when secondary
throttle valve is closed by
hand is approximately 0.60 -
1.15V.

s

¢ The voltage decrease is lin-
ear in response to secondary
throttle valve closing.

e The voliage when secondary
throttle valve is fully opened
is approximately 4.3 - 4.7V.

¢NG

@&
(Go to next page.)

EC-318

Y

END




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Secondary Throttle Position Sensor (STPS)

(Cont’d)
o I ®
/\\Secondary throttle i
position sensor B NG
> harness connector CHECK POWER SUPPLY. »| Repair harness or connec- &l
1. Turn ignition switch “OFF". tors.
2. Disconnect secondary throttle position
sensor hamess connector. o
3. Turn ignition switch “ON". [ 2
4, Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V -
SEFOB6T = Ex
- NG [
CHECK GROUND CIRCUIT. »| Check the following. LG
T s R 1. Turn ignition switch “OFF". e Harness connectors
TS E}] tl@ @ 2. Loosen and relighten ground screw. ,
=1 y 3. Check harness continuity between ter- & Harness connectors
SIEE minal @ and engine ground. .
Continuity should exist. & Harness connectors
If OK, check harress for short. ,
s Joint connector-16
OK & Harness for open or FE
short between sensor
P e and throttle actuator con-
= trol {TAC) module
e Harness for open or AT
SEFB89(Y short between secondary
throttle position sensor
and ECM
# Harness for apen or E®]
short between secondary
throttle position sensor
and A/T control unit
If NG, repair harness or E7A
cannectors.
v
[5)
{Go 1o next page.) A
SR
SEF119T
ST
E DISCONNECT (‘
A€ & "
i
gl
SEF800Q
EL
[mr

EC-319 479
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" HE 6

[ Ecm  [o]connecToR]] Eéﬁc};

30

Secondary Throttle Position Sensor (STPS)

(Cont’d)
D]

-
[as )
]

0Ht2

[ | I
4[s]6l7[8[9fiq]
14 51671 711 81 920}

[@]

SEF339R

s
1S,

[

2[3)

—

CHEGK INPUT SIGNAL GCIRCUIT.

1. Disconnect ECM harness connector
and throttle actuator contrel module
harness connector.

2. Check harness continuity between ECM
terminal 3 and throttle actuator control
module terminal @ , sensor terminal &
and throttle actuator contrc! module ter-
minal @ .

Continuity should exist.
1§ OK, check harness for short.

NG .
Repair harness or connec-

'

J,OK

tors.

112|13]4/5[6]|7|819
11121 Sfiep 71 8h

7 |

CHECK COMPONENT

{Secondary throttle position sensor).
Refer to BR section (“Adjustment for Sec-
ondary Throitle Position”, “TRACTION
CONTROL SYSTEM — TCS —").

NG
Replace secandary throttle

Y

OK

h 4

SEF340R

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

i’ Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connectar.

Reconnect ECM harness connector and

retest.
v

INSPECTION END

i

[@]

~

SEF787T]

480

COMPONENT INSPECTION

position sensor. Refer to
BR section.

Secondary throttle position sensor

Turn ignition switch “OFF”.
nector.

Remove intake air duct.

e N

Disconnect secondary throttle position sensor harness con-
Disconnect throttle motor harness connector.

Make sure that resistance between terminals @& and @

changes when opening secondary throttle valve manually.

Throttle valve conditions

Resistance at 25°C (77°F)

Completely closed

Approximately 0.6 kQ

Partially open

0.6-40kQ

Completely open

Approximately 5 kQ

EC-320
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Start Signal

EC-S/SIG-01
IGNITION SWITCH ] Gl
START
FUSE BLOGK | Refer to EL-POWER. B2
% 754 |(Jmy
| ER
z2]
SB
LG
IR : Oetectable line for DTC
mmmenm | Non-detectable line for DTC
FE
AT
= M49
=)
F63 Pe
SB
[FA
RA
B
B 8§r
[El
STSW ECM -
(ECCS RS
CONTROL
MODULE)
Fe
1)
E:HJQ'U
Refer to last page (Foldout page).
:
D EL
D)4

1011102]103]104] [105]106§107]108

109f110]111112] (113 114]H15]116
17]118)119]120] p2i|122)123)124

2

SEF902S

EC-321 481



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B START SIGNAL CKT B
t. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.
2 TOUCH START AND
START ENGINE
IMMEDIATELY
| ~exr ][ START |
SEF191L)
¥ MONITOR % NO FALL ]
START SIGNAL OFE
CLSD TH/P SW ON
AlR COND 8IG OFF
P/N POSI SW ON
| RECQORD
SEF111P

CONNECT

[ eon W . &

]
@ &
2 !
& =
A
SEF109P
m DISCONNECT & DISCONNECT
Hs. 1s.
= F
™ Ecm  Jo]connecton]| oo
e!o
SEF606T

482

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.
1. Turn ignition switch "ON".

2. Perform “START SIGNAL CKT”
in “FUNCTION TEST” mode with
CONSULT.

OR

OK

1. Turn ignition switch “CN™.

2. Check “START SIGNAL” in
“DATA MONITOR" mode with
CONSULT.

OFF
ON

IGN “ON~
IGN “START”

OR

1. Turn ignition switch to “START™,
2. Check voltage between ECM
terminal @ and ground.
Voltage:
Ignition switch “START"
Battery voltage
Except above
Approximately 0V

B

lNG

INSPECTION END

Check if 7.5A fuse is OK.

NG

Y

Replace 7.5A fuse.

g lOK

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector and
7.5A fuse.

3. Check harness continuity between ECM
terminal @ and fuse block.
Continuity should exist.
If OK, check harness for short.

NG

.| Check the following.

"] @ Harness connectors

(Fs3), (Wag)

& Harness for open or short
between ECM and fuse
block

If NG, repair harness or

connectors.

lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-322




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fue! Pump Control
SYSTEM DESCRIPTION

Engine speed

Camshaft position sensor > Gl
ECM (ECCS
control mod- » Fuel pump relay
Start signal ute) BiflA
tgnition switch »
Ei
Fuel pump ON-OFF control e
L

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned ON to
improve engine start-up. If the ECM receives a 1°
signal. from the camshaft position sensor, it knows
that the engine is rotating, and causes the pump to
activate. If the 1° signal is not received when the EE
ignition switch is ON, the engine stalls, The ECM -
stops pump operation and prevents the battery from

discharging, thereby improving safety. The ECM I
does not directly drive the fuel pump. It controis the ”

ON/OFF fuel pump relay, which in turn controls the

fuel pump. =)
Condition Fuel pump operation

Ignition switch is turned ta ON. Operates for 5 seconds P4,

Engine is running and cranking Operates

When engine is stopped Stops for 1.5 seconds 1S

Except as shown above Stops

CONSULT reference value in data monitor mode

Remarks: Specification data are reference values. =1
MONITOR ITEM CONDITION SPECIFICATION
] lgnil.ion swik_:h is turned 1q ON (Operates for 1 second) ON Rg
FUEL PUMP BLY e Engine running and cranking
Except as shown above QFF -
Bf)

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and & (ECGCS ground) with a voltmeter. H Q
it

TER- ‘
MINAL CV(;ILFEJER ITEM CONDITION (DCDQT“Aa o
NO. g EL
llgnition switch “ON”]
3y
For b seconds after turning ignition switch 0-1V
“ON™
11 B/P Fuel pump relay |Engine s running. |
[!gnition switch "ON”] BATTERY VOLTAGE
5 seconds after turning ignition switch “ON” {11 - 14V)

EC-323 483
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Fuel Pump Control (Cont’d)

IGNITION SWITCH | EC-F/PUMP-01
ONor START
b—-——l s Deiectable line for DTC
15A 15A &JSE BLOCK  [Referto EL-POWER. — Non-detectable ling for DTC
I |
(L8E]] [LzA])
w BV B23 B23
] I I
B/Y
=1l B/Y By
) b S =
i onre [ ]
F2 () e | = ¢ + INJE (FPCM) EHE‘ILP J_ CONDENSER
1 Bs7 B29 T e
- [ K R EY ]
m I_S—I FUEL RH_ G.I'R B I_I%I_] G/H
of {PUmP an
0 RELAY I
F&7
[2] [5] 524 @
1N :
B/P BY e
|
@54
'
Gl RiL G/A GR (526)
B26
T 2 i g
SN
RAL G/A G
1l
DROFPING
145 [e3] RESISTOR
¥ @ -
(L] JOINT
i I T CONNECTOR-17
B123
ot I )
[i1] [GsT I[z4] GBS. GB106 .—B-E 1:|-B
FPRLY FPC FPCM | ECM I _I
cK [(Eccs |
ool B B B3 B
MODULE) L. L =4 ==
Fé9 B22) (B3s BI18
=1 Refer to last page (Fokdout page).
— a [&]|
E1 & He He HEHHe o
5 L w W W GY 49, (Fe3
o)
1] i DSy
2] W GY
101]10z2f103}104] [105]106]167]108 24125 aa[4s[a6]47] [E]6s]ee
as]eals0]s1[52al6a]6o[ 70 71
10gf110]111]112] [113]114]115] 118 31)32 54 B R T i W
n7[nelnelizo] fizifi22fragfize 42|43 59 soleilealeal rlalsleell| &Y e
SEFIN3S
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—

"/ 2 ~ VN \
,/\'g.: Fuel dam

SEF327T)

Fuel Pump Control (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Fuel pump relay

SEFB17T

8.
o
K

/'

SEF328T

Left side trunk room
Fuel pump [
control module

\

Fuel pump
control module

harness connector/ \</Y/

SEFO67T

Dropping resist
harness connector

resistor

Y

T~

Dropping

SEF330T

Gl
\d
CHECK OVERALL FUNCTION. OK INSPECTION END
1. Turn ignition switch “ON”. o T2
2. Pinch fuel feed hose with fingers. S
Fuel pressure pulsation should be felt
on the fuel feed hose for 5 seconds 4
after ignition switch is turned “ON”. [E)
NG
B LG
CHECK POWER SUPPLY. NG | Check the following.
1. Turn igniticn switch “OFF”. | ® Harness connectors
2. Disconnect fuel pump relay. ,
3. Tum ignition switch “ON". ¢ 15A fuse
4. Gheck voftage between terminais D, @ # Harness continuity ER
and ground with CONSULT or tester. between fuel pump relay =
Voltage: Battery voitage and ignition switch
If NG, repair harness or -
OK connectors, Al
C
“ Y 2
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. "] @ Hamess connectors
2. Disconnect fuel pump harness connector . =i,
and dropping resistor harness connector. ¢ Harness connectors s
3. Check harness continuity between relay ,
terminal & and terminal @, FPCM ter- ® Harness connectors =
minal @ and terminal (0 , terminal @ (1), il
and body ground. ® Joint cennector-17
Continuity should exist. ® Harness for open or short _
If OK, check harnass for short. between fuel pump relay Bl
and fuel pump
OK & Harness for open or short
hetween fuel pump and @
dropping resistor =
e Harness for open or short
between dropping resistor s
and body ground e
If NG, repair harness or
connectors. e
v Ef]
®
i
El
I
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCAONNECT

L5

E DISCONNECT
[}
o
151 2

DISCONNECT

Tt
T5.

&

@] |

Fuel Pump Control (Cont’d)

&

B !

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal 49 and terminal & .
Continuity should exist.

If OK, check harness for short.

NG

OK

¥

.| Check the following.
"] @ Harness connectors

(e2), (M)

® Hamess connectors
) ,

® Harness for open or short
between tue! pump relay
and ECM

it NG, repair harness or

connector.

CHECK COMPONENT

{Fuel purmp relay).

Refer to “COMPONENT INSPECTION”
below.

NG

,LOK

Replace fuel pump relay.

CHECK COMPONENT
{Fuel! pump).
Refer to “COMPONENT INSPECT!ON"”

NG

below.
$OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest,

¢ Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest,

INSPECTION END

SEF320T
D]
CISCOMNECT DISCOMNECT
) ki
A€ & 4
[ ecm_ fo]conmector] '2_ I
11 1
SEF313T
1]
N
5
2[X]1]
1
SEFR9OM
: % DISCONNECT

SEF181T

COMPONENT INSPECTION
Fuel pump relay

.| Replace fuel pump.

Check continuity between terminals @ and & .

Conditions Continuity
12V direct current supply Yes
between terminals O and @

No current supply No

If NG, replace relay.

Fuel pump

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and @ .
Resistance: 0.2 - 5.0Q at 25°C (77°F)

If NG, replace fuel pump.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01

)
- @l
IGNITION SWITCH mwm : Detectatle line for DTC
ON or START —  Non-detectable line for DTC
[i415,
% 10 FUSE BLOCK | Refer to EL-POWER.
(/8) ECM
2 (ECCS .
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| MODULE)
|lﬂ|| i PWST Fag
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(F35) _ =)
& o= Y
G IL2 )
B ,B‘PL‘A‘
1
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Refer to last page {Foldout page).
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

|

S\

/ - Power steering ofl pressure

o~

switch harness gonnector

\/ \ TR
| SEFO71T

Power Steering Qil Pressure Switch (Cont’d)

COMPONENT DESCRIPTION

The power steering oil pressure switch is attached {o the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IAGV-FICD solenoid vaive to increase the idle

speed and adjust for the increased load.

CONSULT reference value in data monitor mode

Remarks: Specification data are reierence values.

MONITOR ITEM

PW/ST SIGNAL

CONDITION SPECIFICATION
Steering wheel in neutral position 0
e Engine: After warming up, idle the {forward direction) FF
engine
The steering wheel is furned ON

ECM terminals and reference value
Remarks: Specification data are reference values, and are measured between each terminal and @@ (ECCS ground) with a voltmeter.

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC voltage)

NO.

[Engine is running.|
0-1.58V
” “ Power steering oil pres- Steering wheel is being turned.
sure switch lEngine is running.] BATTERY VOLTAGE
L Steering wheel is not being turned. (11 - 14V)
488 EC-328



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

OK

A 4

CHECK OVERALL FUNCTION.

1. Turn ignition switch “ON".
CIRCUIT” in "FUNCTION
TEST" mode with CONSULT.

OR
Start engine.
Check “PW/ST SIGNAL” in
“DATA MONITOR™ mode with
Steering is neutral position: OFF
Steering is turned: ON
OR
¢ 1. Start engine.
2. Check voltage between ECM
terminal @& and ground under
Voltage:

When steering wheel is

turned quickly.

Approximately 0V

Except above

Battery voltage

2. Perform "PW/ST SIGNAL
E 1.
2.
CONSULT.
the following conditions.
NG

B :

INSPECTION END

oo
e

e
=

-

CHECK POWER SUPPLY-l.

. Stop engine.

. Disconnect TACV-FICD solenoid valve
harness connector.

Turn ignition switch “ON™.

Check voltage between terminal (D
and ground with CONSULT or tester.
Voltage: Battery voltage

B oo

NG

Check the following.

& Harness connectors
(Fe).

& 10A fuse

® Harness for open or
shart between IACV-
FICD solenoid valve and
fuse

OK

y

CHECK POWER SUPPLY-IL

1. Turn ignition switch “OFF”.

2. Disconnect power steering cil pressure
switch harness connector.

3. Check voltage terminal (1 for ECM
terminal @@} and ground.
Voltage: Batlery voltage
If QK, check harness for short.

NG

8 PW/ST SIGNAL CIRCUIT A
HOLD STEERING WHEEL
IN A FULL
LOCKED rosiTioN
THEN
TOUCH START
| next ) START |
MEFQ23E
#MONITOR #NO FAIL  [_]
PW/ST SIGNAL OFF
[ RECORD ]
SEF591
m CCNNECT
A €
IL_Ecm o] connecton]|
5]
!
@ O
A
D 1
SEF&62P
ATV
—IACV-FICD solenoid valve
7 “harness connactor -
SR /aw ~ Or%
-h /ﬁ \ @
to 7 Y AV [7
; /s Q é j: 4
‘: N £
\ RS s
7 o] BN
i
T SEF166T
~ CISCONNECT
o
TS
r:

20

SEF663P,

v OK
®

EC-329

Repair harness or connec-
tors.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

CONNECT DISCONNECT
€ €

Power Steering Oil Pressure Switch (Cont’d)

®

l

DISCONNECT
AE:

[ Fem o] connecTor]|

|

DISCONNECT
A€

S

SEF164T,

490

Disconnect and reconnect narness connec-
tors in the circuit, Then retest.

¢ Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-330

= NG ;
ECM ol CONNECTOR CHECK GROUND CIRCUIT. | Check the following.
" ' I J G% 1. Turn ignition switch “OFF". "| & Harness connectors
e 2. Disconnect power steering oil pressure E, G20
swilch harness connector. e Harness for open or short
3. Check harness continuity between ter- between power steering
minal & and engine ground. pressure swiich and
C‘E Continuity should exist. ground
E@ D If OK, check harness for short. If NG, repair harness or
= oK connectors,
SEF162T|
'
D] CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harness or connec-
% DiSCONNECT 1. Disconnect ECM harness connector. " tors.
s 2. Check hamess continuity between ECM
il terminal 3 and terminal & .
= Continuity should exist.
If OK, check harness for short.
¢ OK
CHECK COMPONENTS NG Replace power steering oil
Py (Power steering oil pressure switch and 7| pressure switch or IACV-
C‘li%) L IACV-FICD solenoid valve). : FICD solenoid valve.
= Refer to “COMPONENT INSPECTION” on
ses1ear| | e page.
0K

;




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)

COMPONENT INSPECTION

& DASCOMNNECT . . .
Eg} @Eﬁ Power steering oil pressure switch
- 1. Disconnect power steering oil pressure switch harness con-
ﬁ nector then start engine. P
2. Check continuity between terminals I and @ . el
@ Conditions Continuity ME,
Steering wheel is being turned Yes
Steering wheel is not being turned No .
SEF165T =l

If NG, replace power steering oil pressure switch.

& DISCONMEGT IACV‘FICD solenoid Va|Ve 'QD
Disconnect IACV-FICD solencid valve harness connector, o
e Check for clicking sound when applying 12V direct current to
terminals. =
i
SEFB58(Y
® Check plunger for seizing or sticking. a7

e Check for broken spring.

Plunger

SEF097K
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

IGNITION SWITCH i EC-LOAD-01
ON or START BATTERY
| |
L | @
1 FUSE I Refer to EL-POWER.
7.5A 16A 164 [BLOCK % 15A
{J/B)
az 38 39
% [32 ] [38 ] [39 ] @D, .
BR s : Detectable line for DTC
II.Zﬂ‘I |L2_J_|| Ilﬂﬂ! i ——  Non-detectable line for BTC
R/G LB L
To EL-DTRL,
I RAW = i AMP
BR  RW
] [l =1 1 T3 57
REAR WINDOW
6” 6” REAR WINDOW n ”6 % HIIEEADLAMP RELAY
¢ ? ¢ Ue (E)
B8] LA ] L 20
G/B LA LR LW G RY
I | I—-——va-}
Bi4
l To EL-DTAL,
I G HO!LAMP
E3
G/B LR LR LR
& (B3) ! ® LW
2 (R -y TR o
G/B LR LR LR
=] Liwy
JOINT
CONNECTOR-10
@onbios o
2]
L/A
S
Gis M43 Lw
[xml el sl
DEF BCM e [ /R To EL-DEF LOAD HLMP ECM
RLY {BODY (ECCS
CONTROL CONTROL
MODULE) MODULE)
Me2
Refer 1o last page (Foldout page).
1 o <
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

lo[ connecTor]|

28,66
—
| !
®

HEY

SEF298T

[8]
€

6]3
[7]5]
1]

-

A

SEF788P

€ QA€
™ Ecm IO[CONNECTOHH ﬁj
66

[Q]

SEF299T)

Electrical Load Signal {Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A
\ﬂ[
¥
CHECK THE OVERALL FUNCTION. OK > INSPECTION END WA
1. Turn ignition switch “OFF”. -
2. Disconnect ECM harness connector.
3. Turn ignition switch “ON". e
4. Check voltage between ECM terminal =l
@, @ and ground in the following con-
ditions.
LG
ERNE/
ECM
Conditions terminal | SW [ Voltage (V)
No.
Rear window @
defogger Battery volt-
ON
Headlamp (1st or G age [F=
2nd} i
Except the above 0 o=
Hid
NG -
- )
r
CHECK POWER SUPPLY FOR RR/DEF NG> Check the following. iy
SIGNAL CIRCUIT. ® 15A fuse i
1. Turn ignition switch “OFF". e Harness for open or
2. Disconnect rear window defogger relay. short between rear .
3. Check voltage between terminal 3 and defogger relay and bat- 28
ground. tery
Voltage: Battery voltage It NG, repair harness or
cennectors, R
OK A
- NG N
CHECK INPUT SIGNAL CIRCUIT FOR »| Check the following. =
RR/DEF. ® Harness connectors
Check harness continuity between ECM . e
terminal @ and terminal & . ® Joint connector-10 A
Continuity should exist.
If OK, check harness for short. ® Harness connectors
. ey
0K ¢ Junction box =
If NG, repair harness or
connectors. p
A
®
[EL,
3%
EC-333 493



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT

&

i

@_

)

SEF320T|

R—

A E ) [A €

|

ECM

lgl CONNECTOR|!

28

[2]

I

Electrical Load Signal (Cont’d)

@
D]
CHECK POWER SUPPLY FOR HEAD- | "2, | Check the following.
LAMP. ¢ i5A fuse
1. Turn ignition switch “OFF". & Harness for open or
2. Disconnect headlamp relay. short between headlamp
3. Check voltage relay terminal @ and relay and battery
ground. If NG, repair harmness or
connectors.
OK
r
NG

CHECK INPUT SIGNAL CIRCUIT FOR
HEADLAMP.

Check harness continuity between ECM
terminal @ and terminal & .
Continuity should exist.

If OK, check hamess for short.

OK
Y

SEF318T)

494

INSPECTION END

EC-334

Check the following.
® Harness connectors

If NG, repair harness or
connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH i ] EC-MIL/DL-01
ON or START BATTERY
| G
P Refer to EL-POWER.
FUSE BLOCK | Refer to EL-POWER. 1.5
7.5A 10A  [(J/B) N
D, - m— : Datzctable line for DTG RiA,
I wiL - ——  NoON-detectable line for DTC
4B 9B
1EE) T E1 | .
G GY E7 SV
I M15 @ W/L = To EC-MAIN
@ = G/Y =P To EC-EGRCN I
| WiL LG
B ™ 1
L LINK
G DATA CONNEG-
LINK TOR
CONNEGTOR FOR GST
FOR CONSULT
ey COMBL 21 191 [} 5=
41 [ NATION 9 1 2 B
[«1] METER l_l_' |—|—I |—|—, I—.—J B P B
{MAL: LG BRY P B -
FUNGTION AT
IND\CJ;\TOR
LAMP
[42]
5 o0
" =] 53] [l 5 p o
e, e, o @ L E
Tone Sonn ) CONNEGTOR-6 — 6] s
@ = Tl '
(T pameg 2] [Ty Ll 2]
PUW BR/Y P ) /2
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) £ 5 SR
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l GF16 ST
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! | meThom ped oo
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Refer to last page (Foldout page).
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SERVICE DATA AND SPECIFICATIONS (SDS)

Generatl Specifications

PRESSURE REGULATOR

Fuel pressure kPa (kg/cm?, psi)

; Approximately
Al ldle 235 (2.4, 34)

A few seconcs after ignition Approximately
switch is turned OFF to ON 294 (3.0, 43)

Inspection and Adjustment

Idle speed*t rpr

Mo-load*2
{in “N™ position) 650£50

EGR TEMPERATURE SENSOR

Air conditioner; ON

fin “N" position) More than 700 rpm

15°42° BTDC

Ignilion timing

EGR temperature Voltage Resistance
°C{"F} v (MEY)
0 (32} 4.81 79-97
50 (122) 2.82 0.57 - 0.70
100 (212) 08 0.08 - 0.10

*1. Feedback controlled and needs no adjustments
*2: Under the following conditions:
® Air conditioner switch: OFF
® Electric load: OFF (Lights, heater, fan & rear defogger)

FRONT HEATED OXYGEN SENSOR
HEATER

MASS AIR FLOW SENSOR Resistance [al 25°C (77°F)] Q 23-43
Supply voltage v Battery voltage (11 - 14)
Output voltage v 10 - 1.7 al idle” XY
Appraximately 2.1 g 2,500 REAR HEATED OXYGEN SENSOR HEATER
Mass air flow - Resistance [at 25°C (77°F)] Q 2.3-43
3.0 - 6.0 at idle
{Using CONSULT or GST) 12.9 - 25.3 at 2,500 rpm”
g-miésec
. Engine is warmed up sufficiently and idling under no-load.
FUEL PUMP
Resistance [at 25°C {77°F})] Q 02-50

ENGINE COOLANT TEMPERATURE
SENSOR

Temperature °C (°F} Resistance
20 (68) 2.1-29kD
50 (122) 0.68 - 1.00 kg2
90 (134) 0.236 - 0.260 k2

496

IACV-AAC VALVE (Step motor type)

Approximately 30

Resistance [at 25°C (77°F)] €

INJECTOR

Resistance fat 25°C (77°F}] £2 10 - 14

THROTTLE POSITION SENSOR

Resistance [at 25°C {(77°F))

Accelerator pedat conditions

Completely released Approximately 0.5 k(2

Partially released 0.5-4.0kG

Completely depressed Approximately 4.0 kG

EC-336



SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’'d)
CALCULATED LOAD VALUE CAMSHAFT POSITION SENSOR (OBD)

Calculated load valfue % Resistance £1166.5 - 203.5 [at 26°C {77°F)]
(Using CONSULT or GST)
At idle 13.0- 32
A+ 2,500 rom 13.0- 255 CRANKSHAFT POSITION SENSOR (REF)
Resistance [al 25°C (77°F)] 93 470 - 570
A,
INTAKE AIR TEMPERATURE SENSOR
Temperature °C (F) Resistance INTAKE VALVE TIMING CONTROL B
20 (68) 2.1-2.9kQ POSITION SENSOR
80 {176) 058 -1.00 k& Resistance [at 25°C (77°F)]  Q 730 - 890 LE
DROPPING RESISTOR
Resistance [at 25°C {F7°F)] Q Approximately 0.8
R
/’;}"lr
B,
S
U
=
B

EC-337 497
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