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INCIDENT™.
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DIAGNOSTIC TROUBLE CODE INDEX

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

DTC*8 DTC*
lterns CONSULT Reference ltems CONSULT Reference
CONSULT screen terms - age CONSULT screen terms * age
{ ) GST2 ECM*1 pag ( ) GSTe ECM*™ pag
Unabie to access ECCS — — EC-80 IGN SIGNAL-PRIMARY P1320 0201 EC-322
*COOLAN T SEN/CIRC PO125 0908 EC-142 INHIBITOR SW/CIRC PO705 1101 AT-78
AT 1ST GR FNCTN PO731 1103 AT-94 KNOCK SEN/CIRCUIT P0325 0304 EC-235
A/T 2ND GR FNCTN Po732 1104 AT-101 L/PRESS SOL/CIRG PO745 1205 AT-135
A/T 3RD GR FNCTN PO733 1105 AT-107 MAF SEN/CIRCUIT*3 PO100 0102 EC-103
AT 4TH GR FNCTN P0734 1106 AT-113 MAP/BAR SW SOL/CIR P1105 1302 EC-313
AT COMM LINE PO600 — EC-308 MULTI CYL MISFIRE PO300 0701 EC-230
AT DIAG COMM LINE P1605 0804 EC-397 NO SELF DIAGNOSTIC
FAILURE INDICATED P00oo 0505 -
AT TCC S/V FNCTN PO744 1107 AT-127
NO SELF DIAGNOSTIC Flash-
ABSL PRES SEN/CIRC P0105 0803 EC-112 -
FAILURE INDICATED No BTC ing's EC-52
AIR TEMP SEN/CIRC P0110 0401 EC-120
O/R CLTCH SOU/CIRC P1760 1203 AT-157
ATF TEMP SEN/CIRC PO710 1208 AT-81
OVER HEAT — 0208 EC-405
CAM POS SEN/CIR PO340 0101 EC-244
P-N POS SW/CIRCUIT P1706 1003 EC-400
CLOSED LOOP P1148 0307 EC-320
PURG VOLUME CONT/ P1444 0214 EC-361
CLOSED TP SW/CIRC P0S10 0203 EC-303 ’
PURG VOLUME CONT/NV PO443 1008 EC-277
COOLANT T SEN/CIRC PO115 0103 EC-126
REAR 02 SENSOR PO138 0510 EC-192
CPS/CIRC (OBD) COG P1336 0905 EC-328
REAR 02 SENSCR P0O137 0511 EC-185
CPS/CIRCUIT (OBD) P0335 0802 EC-239
REAR 02 SENSOR PO140 0512 EC-205
CYL 1 MISFIRE PO301 0608 EG-230
REAR O2 SENSOR PO13g 0707 EC-199
CYL 2 MISFIRE P0302 0607 EC-230
RR 02 SEN HEATER PO141 0902 EC-210
CYL 3 MISFIRE P0303 0606 EC-230
SFT SOL A/CIRC*3 PO750 1108 AT-140
CYl. 4 MISFIRE P0304 0605 EC-230
SFT SOL B/CIRC™3 PO755 1201 AT-145
ECM POG0S 0301 EC-311
TCC SOLENOID/CIRC PO740 1204 AT-122
EGR SYSTEM PO400 0302 EC-250
THRTL POS SEN/CIRC"3 PO120 0403 EC-131
EGR SYSTEM P1402 0514 EC-344
TP SEN/CIRC A/T™3 P1705 12086 AT-150
EGR TEMP SEN/CIRC P1401 0305 EC-338
TW CATALYST SYSTEM P0420 0702 EC-263
EGRC SOLENOID/V P1400 1008 EC-333
VC CUT/V BYPASSN P1451 03N EC-382
EGRC-BPT VALVE P0O402 0306 EC-258
VC/V BYPASS/Y P1490 0801 EC-387
ENGINE SPEED SI1G*4 P0725 1207 AT-90
VEH SPD SEN/CIR AT*4 P0720 1102 AT-86
EVAP PURG FLOW/MON P1447 0111 EC-373
VEH SPEED SEN/CIRC PO500 0104 EC-293
EVAP SMALL LEAK P1440 0213 EC-351
VENT CONTROL VALVE P1446 0215 EC-368
EVAP SMALL LEAK P0440 0705 EC-268
VENT CONTROL VALVE P1448 0309 EC-381
EVAPC SYS PRES SEN P0450 0704 EC-288
VENT CONTROL VALVE PO446 0903 EC-283
FRONT 02 SENSCR P0130 0303 EC-147
FR O2 SEN HEATER PO135 0901 EC-181 *1: In Diagnostic Test Mode Il {Self-diagnostic results).
These numbers are controlled by NISSAN.
FRONT O2 SENSOR P0133 0409 EC-168 *2: These numbers are prescribed by SAE J2012.
FRONT O2 SENSOR PO132 0410 EC-161 *3: When the fail-safe operation occurs, the MIL ilurni-
FRONT 02 SENSOR PO131 0411 EG-154 4 '?itei}llL lluminates after TOM (T L ol
*4: The illuminates after ransmission control
FRONT 02 SENSOR PO134 ta12 EC-176 module) enters the fail-safe mode in two consecutive
FUEL 5YS DIAG-LEAN PO171 0118 EC-214 trips, if both the “Revolution sensor” and the “Engine
FUEL 8YS DIAG-RICH P0172 0114 EC-220 speed signal” meet the fail-safe condition at the same
FUEL TEMP SEN/GIRC PO180 0402 EC-226 .. lime. o .
5: While engine is running.
IACV/AAG VLVICIRC P0505 0205 EC-297 *6: 1st trip DTC No. is the same as DTC No.
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC

DTC*6 DTC*8
ltems Reference ltems Reference cl
CONSULT | copiey | (CONSULT screen terms} page CONSULT 1 Ecppey | (CONSULT screen terms) page =
GST™2 GST*2
— — Unable 1o access ECCS EC-80 POGOS 0301 |ECM EC-311
Flash- | NO SELF DIAGNOSTIC P0705 1101 | INHIBITOR SW/CIRC AT-76 A
No DTC ing*5 | FAILURE INDICATED EC-52
ing*5 c PO710 1208 | ATF TEMP SEN/CIRC AT-81
POCOD o505 | MO SELF DIAGNOSTIC _ PO720 1102 | VEH SPD SEN/CIR AT*4 AT-86
FAILURE INDICATED EM
PO725 1207 | ENGINE SPEED SIG*4 AT-90 '
PQ100 0102 | MAF SEN/CIRGUIT*3 EC-103
PO731 1163 | AT 1ST GR FNCTN AT-94
PO105 0803 | ABSL PRES SEN/CIRC EC-112
PO732 1104 | A/T 2ND GR FNCTN AT-101 i
PO110 0401 | AIR TEMP SEN/CIRC EC-120 LG
Po733 1105 | AT 3RD GR FNCTN AT-107
PO115 0103 | COOLANT T SEN/CIRC EC-126
PO734 1106 | A/T 4TH GR FNGTN AT-113
PO120 0403 | THRTL POS SEN/CIRC*3 EC-131
FO740 1204 | TCC SOLENOCID/CIRC AT-122
PO125 0908 | *COOLAN T SEN/CIRC EC-142
PO744 1107 | AT TCC &V FNCTN AT-127
PO130 (303 | FRONT ©2 SENSOR EC-147
Q745 1205 | /PRESS SOL/CIRC AT-135
PO131 0411 | FRONT Q2 SENSCR EC-154 FE
PO750 1108 | SFT SOL A/CIRC*3 AT-140 -
POt132 0410 | FRONT 02 SENSOR EC-161
PO755 1201 | SFT S0L B/CIRC3 AT-145
P0133 0409 {FRONT 02 SENSOR EC-168
P1105 1302 | MAP/BAR SW SCL/CIR EC-313 y
P0134 0412 | FRONT 02 SENSOR EC-178 L,
P1148 0307 | CLOSED LOOP EC-320
PO135 0901 | FR (2 SEN MEATER EC-181
P1320 0201 !IGN SIGNAL-PRIMARY EC-322
F0O137 0511 | REAR 02 SENSOR EC-185
P1336 0905 | CPS/CIRG (OBD) COG EG-328 MT
F0138 0510 | REAR 02 SENSOR EC-192
FP1400 1005 | EGRC SOLENOID/NY EC-333
PO139 0707 | REAR 02 SENSCR EC-199
P1401 0305 | EGR TEMP SEN/CIRC EC-338
P0140 0512 | REAR 02 SENSOR EC-205 AT
P1402 0514 | EGR SYSTEM EC-344 A
PO141 0002 | RA 02 SEN HEATER EC-210
P1440 0213 | EVAP SMALL LEAK EC-351
PO171 €115 | FUEL SYS DIAG-LEAN EC-214
Pi444 0214 | PURG VOLUME CONT/V EC-361
PO172 0114 | FUEL S$YS DIAG-RICH EC-220 P
P1448 0215 | VENT CONTROL VALVE EC-368
PO180 0402 | FUEL TEMP SEN/CIRC EC-226
P1447 0111 | EVAP PURG FLOW/MON EC-373
PG300 0701 | MULTI CYL MISFIRE EC-230
P1448 0309 | VENT CONTROL VALVE EC-381 BA
PO301 0608 |CYL 1 MISFIRE EC-230 i
P1490 0801 |VC/V BYPASSV EC-387
PQ302 0607 | CYL 2 MISFIRE EC-230
P1491 0311 | VC CUTA BYPASS/Y EC-392
P0303 0606 |CYL 3 MISFIRE EC-230 _
P1B05 0804 | A/T DIAG COMM LINE EC-397 BR
P304 0805 | CYL 4 MISFIRE EC-230
P1705 1206 | TP SEN/CIRC A/T*3 AT-150
P0325 0304 | KNOSK SEN/CIRCUIT EC-235
P1706 1003 | P-N POS SW/CIRCUIT EC-400
P0335 0802 | CPS/CIRCUIT (OBD) EC-239 ST
P1760 1203 | O/R CLTCH SOUCIRC AT-157 ;
P0O340 0101 | CAM POS SEN/CIR EC-244
— 0208 | OVERMEAT EC-405
P0400 0302 | EGR SYSTEM EC-250
PO402 | 0306 |EGRC-BPT VALVE EC-258 *1: In Diagnostic Test Mode 1l (Self-diagnostic results). RS
PO420 0702 | TW CATALYST SYSTEM EC-263 These numbers are controlled by NISSAN.
PO440 0705 | EVAP SMALL LEAK EC-268 *2. These numblers are presqubed by SAE J2012. )
3: When the fail-safe operation occurs, the MIL illumi- ET
P0443 1008 | PURG VOLUME CONT/NV EC-277 nates.
Po446 0903 | VENT CONTROL VALVE EC-283 *4: The MIL illuminates after TCM (Transmission control
PO450 0704 | EVAPO SYS PRES SEN EC-288 madule) enters the fail-safe mode in two consecutive 1
trips, if both the "Revolution sensor” and the “Engine TR
P0500 0104 | VEH SPEED SEN/GIRC BC-293 speed signal” meet the fail-safe condition at the same
P0505 0205 | IACV/AAC VLV/CIRC EC-297 time.
PO510 0203 | CLOSED TP SW/CIRC EC-303 g- \1Nh*|Q eg%!?:el\lls ryn?!:ng. DTG N &l
*6: 1st tri 0. is the same as 0.
POB00 — | AT COMM LINE EC-308 P
10X
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PRECAUTIONS AND PREPARATION

Special Service Tools

The actual shapes of Kent-Moore tools may differ from those of special service tools ilustrated hers.

Tool number
(Kent-Moore No.) Description
Tool name
KV10117100 Loosening or tightening front heated oxygen
(J36471-A) sensor with 22 mm (0.87 in) hexagon nut
Heated oxygen sensor
wrench

NT379
KV10114400 Loosening or tightening rear heated oxygen
(J-38365) a sensor
Heated oxygen sensor
wrench

NT636 a: 22 mm (0.87 in)

Commercial Service Tools
Tool name Description
Fuel filler cap adapter Checking fuel tank vacuum relief valve open-
ing pressure
(& =y

NTE53
Leak detector When locating the EVAP leak
(J41418)

NT703
EVAFP service port adapter When applying positive pressure through
(J41413-OBD) EVAP service port

NT704

158 EC-4



PRECAUTIONS AND PREPARATION
Commercial Service Tools (Cont’d)

This tool is used to clamp the EVAP purge

hose between the fuel tank and EVAP canis-

ter applied to DTC P1440 [EVAP control sys- &l
tem {Small leak — Positive pressure)].

Hose clipper

¢ — )

RilA

Approx. 20 mm (0.78 in)

NT720 [Elby

Supplemental Restraint System (SRS) “AIR e
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or
severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint Sys-
tem consists of air bag modules (located in the center of the steering wheel and in the instrument panel
on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cabie. Informa- EE
tion necessary to service the system safely is included in the RS section of this Service Manual. -
WARNING:
e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or
death in the event of a collision which would result in air bag inflation, ali maintenance must

be performed by an authorized NISSAN dealer.
e Improper maintenance, including incorrect removal and installation of the SRS, can lead to T

personal injury caused by unintentional activation of the system.
e 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 just before the A1

harness connectors for easy identification.

€
i

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

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

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

CAUTION: a3

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

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

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

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

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

&
=

ag)
@R

—

Y

o)
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PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

ECM WIRELESS EQUIPMENT
@ Do not disassemble ECM (ECCS control ® When installing C.B. ham radio or a
module). mobile phone, be sure to observe
BATTERY ® Do not turn on board diaghostic test mode the following as it may adversely
® Always use a2 12 valt battery as selector forcibly. affect electronic control systems
power source. ® M a battery terminal is disconnected, the depending on its installation location.
memory will return to the ECM value. The 1) Keep the antenna as far as possible

® Do not attempt to disconnect

battery cables whils engine is ECM will now start to self-controi at its away from the electronic control
running. initial value. Engine operation can vary units.
slightly when the termina! is disconnected. 2) Keep the antenna feeder line more
However, this is not an indication of a the 20 cm (7.9 in) away from the
problem. harness of electronic controls.
Do not replace parts because of a slight Do not let them run parallel for a
variation. long distance.
3} Adjust the antenna and feeder line

so that the standing-wave ratic can
be kept smaller.

Be sure to ground the radio to
vehicle body.

FUEL PUMP
® Do not operate fuel pump when there is
no fuei in lines.
® Tighten fuel hosc clamps to the specified
torque.
ECCS PARTS HANDLING
® Handle mass air flow sensor carefully to
aveid damage.
® Do not disassemble mass air flow sensor.
- ® Do not clean mass air flow sensor with
any type of detergent.
@ Do not disassemble IAC valve-AAC valve.

ECM HARNESS HANDLING

& Securely connect ECM harness
connectors.
A poor connection can cause an
axtremely high (surge) voltage to develop
in coil and condenser, thus rasulting in

® Even a slight leak in the air intake damage to ICs.
systerm can causg sefrious problems. WHEN STARTING ® Kesp EGM narness al least 10 om (3.9 in)
® Do not shock or jar the camshaft ® Do not depress accelerator pedal away from adjacent harnesses, to prevent
position sensor. when §tart|ng. ) an ECM system malfunction due to
® Immediately alter starting, do not rev recsiving external noiss, degraded
up engine unnecessarily. operation of ICs, etc.
® Do not rev up engine just prior to ® Keep ECM parts and harnesses dry.
shutdown.

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

SEF484U
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PRECAUTIONS AND PREPARATION

SEF289H
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Break

Bend
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MEF040D|
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’ SEF217U

Precautions

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

When connecting ECM harness connector, tighten
securing bolt until the gap between orange indicators
disappears.

@®: 3.0 -5.0Nm (0.3 -0.5 kg-m, 26 - 43 in-ib)

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

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

Before replacing ECM, perform Terminals and Refer-
ence Value inspection and make sure ECM functions
properly. Refer to EC-88.

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

The DTC should not be displayed in the “DIAGNOSTIC
TROUBLE CODE CONFIRMATION PROCEDURE?” if the
repair is completed. The “OVERALL FUNCTION
CHECK"” should be a good resuit if the repair is com-
pleted.

EC-7
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PRECAUTIONS AND PREPARATION

Solencid valve

voltage

Harness connector
for solenoid valve ECM

SEF348N

Precautions (Cont’d)

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

EC-8



ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGR valve

EGRGC-BPT valve \
|

EVAP canister purge volume control solencid valve
EGRC-selenoid valve \ \ I Service port

IACV-AAC & FICD valve \ \ Absolule pressure sensor

W e
% -:g),, piy ) .
A=l ') = \

/ h ﬂlﬂlﬁi'ﬂ "‘IIF'I _,/,
0 - J

Mass air flow sensor

'/1 /

Front heated oxygen sensocr Distributor intake air temperature sensor

EGR {ube

Front heated
oxygen sensor

Throttle position sensor
and throttte position switch

BEC002

164 EC-10



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

),
S
/ / -
/_ & Rear heatad é/
¢ oxygen sensor SEF469U

AN N

\ Front heated oxygen LLL(LLL

-

"

sensor parness conneactor Y L

%

(Q

((’A
\.__—77 Y,
@llx—;:ﬁ}{ 2

.,

\" T 8 il
Ol

Crankshait position
sensor (OBD)

—_——

@

Front ————— T

SEF468U

EC-11
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

REA,

(04

EGRC-solgnoid
EGRC-BPT valve valve

Vacuum gallery

Fuel pressure A
regulator

Absolute pressure sensor

Throttle body

Ty oE
» N
3 b
- 8T
e
MAF/BARO switch RS
solenpid valve

SEF2210

EC-13 167
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Mass air flow sensor

Engine coolant temperaiure senscr

Front heated oxygan sensor

¥

Ignition switch

Y

Throttle position sensor

Y

4

Ciosed throttte position switch

Park/Neutral position switch

Y

¥

Air conditioner switch

Knock sensor

intake air temperature sensor

1

® EGR temperature senser
® EVAP control system pressure
sensor

A4

¥

Absolute pressure senscr

Batlery voltage

Power steering oil pressure switch

Y

Y

Vehicle speed sensor

*1

Tank fuel temperature sensor

"1

Crankshaft position sensor (OBD)

¥

3

Rear heated oxygen sensor

4

"2

TCM (Transmission control module)

Y

Electrical load

Y

Ambient air temperature switch

o
»

ECM
(ECCS
control
module)}

Fuel injection & mixture ratio
control

v

injectors

Distributor ignition system

Y

Power transistor

Idle air control system

IACV-AAC valve and
IAGY-FICD solencid valve

Fuel pump conirol

Fuel pump relay

Front heated oxygen sensor
menitor & on board diagnostic
system

Malfunction indicator lamp
(On the instrument panel)

EGR control

EGRC-solenoid vaive

Front heated oxygen sensor
heater control

Y

Front heated oxygen sensor
heater

Rear heated oxygen sensor
heater control

Rear heated oxygen sensor
heater

EVAP canister purge flow con-
trol

Y

EVAP canister purge volume
control solenoid valve

Air conditioning cut control

v

Air conditioner relay

h 4

® EVAP canister vent control
valve

® Vacuum cut valve bypass
valve

® MAP/BAROQO switch solenoid
valve

*1: These sensors are not used to control the engine system. They are used only for the on board diagnosis.
*2: The DTC related to AT will be sent to ECM.
*3: This sensor is not used fo control the engine system under normal conditions.
*4: This switch will operate in place of the throttle position sensor to control EVAP parts if the sensor malfunctions.

EC-14




ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

@l
Camshaft position sensor Engine speed and piston position N
A t of intake ai LA
Mass air flow sensor mount of fmtake air >
Engine coolant temperature sensor Engine codlant temperature . El
Density of oxygen in exhaust gas LG

Front heated oxygen sensor

Throttle position sensor Throtile position

¥

Throttle valve idle position

Park/Neutral position switch Gear position

r

Vehicl d ECM
Vehicle speed sensor enicle spee »| (ECCS
control > Injector GL
- aul
Ignition switch Start signal > module)
R
Air conditioner switch Air conditioner operation .
&T
Knock sensor Engine knocking condition _
Electrical load signal P
Electrical load ectrical load signa .
Battery Battery voltage . RA
Power steering oil pressure switch Power steering operation > BR
R " Density of oxygen in exhaust gas o
ear heated oxygen sensor » ar
* Under normal cenditions, this sensor is not for engine conirol operation.
B
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION RS
SYSTEM INCREASE/DECREASE COMPENSATION
The amount of fuel injected from the fuel injector In addition, the amount of fuel injected is compen- g
is determined by the ECM. The ECM controls the sated to improve engine performance under vari-
length of time the valve remains open (injection ous operating conditions as listed below.
pulse duration}. The amount of fuel injected is a <Fuel increase> [,
program value in the ECM memeory. The program s During warm-up

When starting the engine

value is preset by engine operating conditions.
During acceleration EL

These conditions are determined by input signals
(for engine speed and intake air) from both the Hot-engine operation
camshaft position sensor and the mass air flow When selector lever is changed from “N” to
Sensor. “D” (A/T models only) D3
e High-load, high-speed operation
<Fuel decrease>
e During deceleration
e During high engine speed operation

EC-1 5 169
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL ECM
(ECCS
. Injecti Ise
Feedback signal control Injection puis
; module)

Front

heated
oxygen
sensor

\. Fuel injection
Combustion @

MEFO25DA

Mukltiport Fuel injection (MF!) System (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP CONTROL)

The mixture ratio feedback system provides the best air-fuel
mixture ratio for driveability and emission control. The three way
catalyst can then better reduce CO, HC and NOx emissions.
This system uses a front heated oxygen sensor in the exhaust
manifoid to monitor if the engine operation is rich or lean. The
ECM adjusts the injection puise width according to the sensor
voltage signal. For more information about the front heated oxy-
gen sensor, refer to EC-147, 154, This maintains the mixture
ratio within the range of stoichiometric (ideal air-fusl 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
stoichiometric by the signal from the rear heated oxygen sensor.

OPEN LOOP CONTROL

The open lgop system condition refers to when the ECM detects

any of the following conditions. Feedback control stops in order

to maintain stabilized fuel combustion.

e Deceleration and acceleration

¢ High-load, high-speed operation

e Maltunction of front heated oxygen sensor or its circuit

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

e High engine cooiant temperature

e During warm-up

¢ When siarting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mindure ratio feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as
possible. However, the basic mixture ratio is not necessarily con-
trolled as originally designed. Both manufacturing differences
(i.e., mass air flow sensor hot film) and characteristic changes
during operation (i.e., injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then computed
in terms of “injection pulse duration” to automatically compen-
sate for the difference between the two ratios.

“Fuel trim” refers to the feedback compensation value com-
pared 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 mix-
ture ratio is RICH or LEAN compared to the theoretical value.
The signal then triggers a reduction in fuel volume if the mixture
ratio is rich, and an increase in fuel volume if it is lean,

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

EC-16



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

~ Injection pulse
-1

No. 1 eylinder
No. 2 cylinder —,—l-——
No. 3 cylinder J._‘
No. 4 cylinder ‘I l

k1 engine cycle —
Sequential multiport fuel injection system

MEF522D
No. 1 cylinder 1 M n
No. 2 cylinder 4 L {1 —1
No. 3 cylinder T I n
n N

Mo. 4 cylinder n
——- 1 engine cycle —-|

Simultanecus multiport fuel injection system

MEF523D

INPUT/OUTPUT SIGNAL LINE

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

FUEL INJECTION TIMING
Two types of systems are used.

Sequential multiport fuel injection system

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

engine is running.

Simultaneous multiport fuel injection system

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

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

engine cycle.

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

FUEL SHUT-OFF

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

Distributor Ignition (DI) System

Engine speed and pisten position

Camshaft position sensor

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature

Engine coolant temperature sensocr

Throttle positiocn sensor

Throttle position

hJ

Vehicle speed sensor

Throttle valve idle position
Vehicle speed

ECM

Ignition switch

Start signal

7 (ECCS

cantrol
module)

Knock sensor

Engine knocking

v

Y

Park/Neutral position swilch

Gear position

Battery

Battery voltage

TCM (Transmission control module)

AST gear shifting

EC-17

Power tran-
sistor

!
frnl

)
=

AT

4,

B,

Y
53
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp
[(msec) ]

1.75

A
L
5 1.50
z
$ 125
2
[« %
- 1.00
2
B8 075
£
600 1,000 1,400 1,800 2,200 N
Engine speed (rpm} SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Air conditioner “ON” signal

Distributor ignition (DI) System (Cont’d)
SYSTEM DESCRIPTION

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

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

A°BTDC

During the following conditions, the ignition timing is revised by
the ECM according to the other data stored in the ECM.
e At starting
e During warm-up
e Atidle
e At low battery voltage
o During acceleration
The knock sensor retard system is designed only for emergen-
cies. The basic ignition timing is programmed within the anti-
knocking zone, if recommended fuel is used under dry condi-
tions. The retard system does not operate under normal driving
conditions.
If engine knocking occurs, the knock sensor monitors the con-
dition. The signal is transmitted to the ECM (ECCS control mod-
ule). The ECM retards the ignition timing to eliminate the knock-
ihg condition.

Air Conditioning Cut Control

Throttle position sensor

Throttle valve opening angle

Camshaft position sensor

Engine speed

Ignition switch

ECM ;
i EGCS Alr
Engine coolant temperature sensor Engine coolant temperature > f:ontrol » conditioner
module) relay

Start signal

Y

Vehicle speed sensor

Vehicle speed

hJ

Power steering operation

Power steering oil pressure switch

SYSTEM DESCRIPTION

This system improves engine operation when the

air conditioner is used.

tnder the following conditions, the air conditioner

is turned off.
o When the accelerator pedal
depressed.

¢ When cranking the engine.
& At high engine speeds.

172

h 4

e When the engine coolant temperature
becomes excessively high.

o When operating power steering during low
engine speed or low vehicle speed.

e When engine speed is excessively low.

is fully

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

Y

Park/Neutral position switch

Neutral position

A4

Throttle position sensor

ECM
Throtile position (ECCS

Engine coolant temperature sensor

“| control » Injectors
module)

Engine coolant temperature

b4

Camshaft position sensor

Engine speed

-
>

If the engine speed is above 4,000 rpm with no load, (for
exampie, in neutral and engine speed over 4,000 rpm) fuel will
be cut off after some time. The exact time when the fuel is cut
off varies based on engine speed.

Fuel cut will operate until the engine speed reaches 2,000 rpm,
then fuel cut is cancelied.

NOTE:

This function is different from deceleration control listed
under “Multiport Fuel Injection (MFI) System”, EC-15.

EC-19
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EVAPORATIVE EMISSION SYSTEM

Description

Intake manitold

Throttle body

Vacuum cut valve bypass valve

Vacuum cut vaive

Purge line

EVAP canister

purge volume control
solenoid valve

Refueling control

valve and refueling
EVAP vapor cut valve

valve

Fuel tank

pressure relief valve
and vasuum relief

i
vacuum .}
“ {o o AN
Sealing gas cap with EVAP € : Fuel vapor

S canister

EVAF ganister
vent control valve

SEF222U

SEF470U

The evaporative emission system is used to reduce hydrocar-
bons emitted intc the atmosphere from the fuei system. This
reduction of hydrocarbons is accomplished by activated char-
coals in the EVAP canister.

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

The vapor in the EVAP canister is purged by the air through the
purge line to the intake manifold when the engine is operating.
EVAP canister purge volume control solenoid vaive is controlled
by engine control module. When the engine operates, the flow
rate of vapor controlled by EVAP canister purge volume control
solenoid valve is proportionally regulated as the air flow
increases.

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

Inspection

EVAP CANISTER

Check EVAP canister as follows:
1. Pinch the fresh air hose.
2. Blow air into port ® and check that air flows freely through

port (®).

EC-20



EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

TIGHTENING TORQUE

Tighten EVAP canister as shown in the figure.
Make sure new O-ring is installed properly between EVAP Gl

@ 5.1 - 63— § @
'L X

(0.52 - 0.64,

45.1 - 55.6)
O-n‘ng@ canister and EVAP vent control valve.
N F i
/ [
@] 84 - 108 \

(0.86 - 110, S il

746 - §5.5) & o

Bl Nem (kgem, in-ib) SEF471U

LG

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

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

Pressure:
16.0 - 20.0 kPa (0.163 - 0.204 kg/cm?, 2.32 - 2.90 F:
psi)
Vacuum:
~6.0 to -3.5 kPa (~0.061 to ~0.036 kg/cm?, -0.87 ©CL
Fuel talnk side to ~0.51 pSE)
SEF427N| 3. I out of specification, replace fuel filler cap as an assembly. ;
CAUTION: kI
Vacuum/Pressure gauge Use only a genuine fuel filler cap as a replacement. If an
Fuol § Vacuum/ incorrect fuel filler cap is used, the MIL may come on. .
uel filler Prassure AT
A,
Fuel filler cap adapter
SEF9433
B
VACUUM CUT VALVE
Refer to EC-392.
EVAPORATIVE EMISSION (EVAP)} CANISTER PURGE o
VOLUME CONTROL SOLENOID VALVE
Refer to EC-361. RS
TANK FUEL TEMPERATURE SENSOR
Refer to EC-226. BT
H&
EL

EC-21 175
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EVAPORATIVE EMISSION SYSTEM

Adapter far service port

EVAP
i service
pott

Pressure pump SEF462U

M EVAP SYSTEM CLOSE B
APPLY PRESSURE TO EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.

NEVER USE COMPRESSED
AIR OR HIGH PRESSURE
PUMP!

DO NOT START ENGINE.
TOUCH START.

| canceL || START |

SEF&58U

SEF200L

Inspection (Cont’d)
EVAP SERVICE PORT

Positive pressure is delivered to the evaporator system through
the evaporator service port. If fuel vapor leakage in the evapo-
rator system occurs, use a leak detector to locate the leak.

How to detect fuel vapor leakage

CAUTION:

e Never use compressed air or a high pressure pump.

s Do not start engine.

¢ Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pres-

sure in EVAP system.

Attach the adapter for the EVAP service port and pressure
pump to the EVAP service port. Check that the CONSULT
display is in the “WORK SUPPORT” mode. Select the
“EVAP SYSTEM CLOSE” itermn. A bar graph (pressure
indicating display) will appear on the screen. To locate the
leak, deliver positive pressure to the EVAP system until
the pressure indicator reaches the center of the bar graph.

OR

@ Attach the adapter for EVAP service port and pressure
pump with pressure gauge to the EVAP service port. Apply
battery voltage between the terminals of EVAP canister
vent control valve and vacuum cut valve bypass vaive to
close the EVAP system. To locate the leak, deliver posi-
tive pressure to the EVAP system until pressure gauge
points 1.37 to 2.75 kPa (0.014 to 0.028 kg/cm?, 0.2 t0 0.4

psi).

EC-22



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

&l
EVAF canister purge volume control
solencid valve MA
R

EVAP service port

DI
ey
\
7

Throttle body ES

\ 4

To EVAP canister

SEF223U

EC-23 177



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

EVAF vapor purge line

Refueling control valve
Fuet tank g

/// X E‘VAP’Eagiste/ {——] © \

. //// -
\ EVAP control system O
\\\‘ Vacuum cut valve \
%
@

pressure sensor
bypass valve

/ Vacuum cut valve

bypass valve

2 7 DRV -
P~ EVAP control system \f »9‘2;@{5 B AXAD d
& pressure sehsor ) 45‘\ @ ‘3’. A\‘\\X\y;ﬁ

-_-".- X B
EVAP canister vent—f/ 1 EVAP canister S%/FA&\
contra) valve vent control ( ' - \%‘ Vacuum cut/valve
o

M
»——~ EVAP canister 10 Hosg to water separator / \ //
| )
Rear left tire ya Fuel iank

SEF472U

Water separator—"4
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)
SYSTEM DESCRIPTION

Refusling EVAP vapor line

EVAP purge line
iy

\ -
' JJ@LW

Vacuum -~ L_‘ |

B cut valve ” Recirculation line
To EVAP canister

Signal line

purge volume One-way fuel valve
control soleneid
vaive

Fuei tank

P— / \\

Refueling control valve

EVAP
canister

/
T o Retueling EVAP vapor cut valve
© waler separator

SEFG62U

B

Le

oL

AT

From the beginning of refugling, the fuel tank pressure goes up. When the pressure reaches the setting
value of the refueling conirol valve (RCV) opening pressure, the RCV is opened. After RCV opens, the
air and vapor inside the fuel tank go through refueling EVAP vapor cut valve, RCV and refueling vapor
line to the EVAP canister. The vapor is absorbed by the EVAP canister and the air is released to the
atmosphere.

When the refueling has reached the full level of the fuel tank, the refueling EVAP vapor cut valve is closed
and refueling is stopped because of auto shut-off. The vapor which was absorbed by the EVAP canister
fs purged during driving.

The RCV is always closed during driving and the evaporative emission control system is operated the
same as conventional system.

WARNING:

When conducting inspections below, be sure 1o observe the following:

® Put a “CAUTION: INFLAMMABLE” sign in workshop.

e Do not smoke while servicing fuel system. Keep open flames and sparks away from work area.
e Be sure to furnish the workshop with a CO, fire extinguisher.

CAUTION:

¢ Before removing fuel line parts, carry out the following procedures:

Put drained fuel in an explosion-proof container and put lid on securely.
Release fuel pressure from fuel line. Refer to “Fuel Pressure Release’, EC-31.
Disconnect battery ground cable.

Always replace O-ring when the fuel gauge retainer is removed.

Do not kink or twist hose and tube when they are installed.

Do not tighten hose and clamps excessively te avoid damaging hoses.

After installation, run engine and check for fuel leaks at connection.

seeenUTD
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)
DIAGNOSTIC PROCEDURE

SYMPTOM: Fuel odor from EVAP canister is strong.

INSPECTION START

¥

CHECK COMPONENT

(EVAP canister).

Check EVAP canister for water.

Weigh the EVAP canister with vent control
valve attached.

If the weight is:

More than 1.8 kg (4 tb) - NG

Less than 1.8 kg (4 Ib) - OK

If OK, check that water drains from the
canister.

Water should not drain from the EVAP
canister.

NG

OK

¥

Replace EVAP canister.

CHECK COMPONENT

(Refueling EVAP vapor cut valve).

Check refueling EVAP vapor cut valve for
open.

Refer to “COMPONENT INSPECTION",
EC-28.

NG

OK

A4

Replace refueling EVAP
vapor cut valve with fuel
tank.

CHECK COMPONENT

{Refueling control valve).

Check reflieling centrol valve diaphragm
for damage. Blow air from port C, check
that there is no air flow from the pon C.
Refer to "COMPONENT INSPECTION”,
EC-28.

NG

OK

L A

INSPECTION END

EC-26

Replace refueling control
valve.




EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)

SYMPTOM: Cannot refuel/Fuel odor from the fuel filler

opening is strong while refueling.

INSPECTION START

!

CHECK COMPONENT NG,__ Replace water separator or
{Water separator and EVAP canister). EVAP canister.
1. Check water separator for insect nests
or debris. Refer to “COMPONENT
INSPECTION”, EC-358.
2. Weigh the EVAP canister with vent con-
trol valve attached.
If the weight is:
More than 1.8 kg {4 Ib} —» NG
Less than 1.8 kg (4 th) — OK
CK
Y
GHECK COMPONENT NG | Repair or replace hoses
{Vent hoses and vent tubes). and tubes.
Check hoses and tubes between EVAP
canister and refueling control valve for
clogging. kink, loosen and improper con-
nection.
OK
\ 4
CHECK COMPONENT NG | Replace filler neck tube.
(Filler neck tube),
Check signal line and recirculation line for
clogging, dent and cracks.
OK
b
CGHECK COMPONENT NG_ Replace refueling control
{Refueling control valve). valve.
Refer to “COMPONENT INSPECTION”
on next page.
OK
¥
CHECK COMPONENT NG | Replace fuel tank with
(Refueling EVAP vapor cut valve). refueling EVAP vapor cut
Refer to "COMPONENT INSPECTION” valve.
on next page.
CK
A 4
CHECK COMPONENT NG | Replace fuel filer tube or
(Fuel filler tube). replace one-way fuel valve
1. Check filler neck tube and hose con- with fuel tank.

nected to the fuel tank for clogging,
dent and cracks.

2. Check one-way fuel valve far clogging.
Refer to "COMPONENT INSPECTION”,
EC-29.

OK

h 4

INSPECTION END

EC-27

&L

BX

181



182

EVAPORATIVE EMISSION SYSTEM

(Signal line)
Port G

{Tank side)

] Fort A

Port B

{EVAP canister
side)

Refueling control valve

SEF663U

\Fuel tank

vapor cut valve

vacuum pump SEF6EAU

On Board Refueling Vapor Recovery (ORVR)
(Cont’d)
COMPONENT INSPECTION

Refueling control valve
Check refueling control valve as follows:

1.
2.

3.
4.

Check visually for cracks in the appearance.

Check air continuity between port A and B.

Biow air into the port A. Air should flow freely through port
B.

Blow air into port C and check there is no leakage.

Apply pressure to both port A and C [20 kPa (150 mmHg,
5.91 inHg)] and check there is no leakage from port B.

It NG, replace refueling valve.

Refueling EVAP vapor cut valve

1.

Remove fuel tank. Refer to “FUEL SYSTEM” in FE section.

Drain fuel from the tank as follows:

With CONSULT

a. Remove fuel feed hose located on the fuel gauge
retainer, and then connect a spare fuel hose to other side
of the fuel container.

b. Drain fuel using “FUEL PUMP RELAY” in "ACTIVE
TEST” mode with CONSULT.

Without CONSULT

a. Remove fuel gauge retainer.

b. Drain fuel from the tank using a hand pump into a fuel
container.

Check valve head appearance visually for cracks.

Check refueling EVAP vapor cut valve close.

Blow air into the refueling EVAP vapor cut valve, and check

that the air flows freely into the tank.

4. Check EVAP vapor cut valve open.

a.

Connect vacuum pump to cut valve.

b. Remove fuel gauge retainer with fuel gauge unit.
Always replace O-ring with new one.

c.
d.

Put fuel filler tank upside down.
Apply negative pressure [-13.3 kPa (-100 mmHg, -3.94
inHg)] with fuel gauge retainer remaining open and check
that the pressure is applicable.
If NG, replace refueling EVAP vapor cut valve with fuel tank.

EC-28



EVAPORATIVE EMISSION SYSTEM

After removing filler tube

One-way fuel valve

Fuel tank

—
T

SEF&65U

On Board Refueling Vapor Recovery (ORVR)
(Cont’d)
One-way fuel valve

1. Drain fuel from the tank.
Refer to “"COMPONENT INSPECTION” of refueling EVAP
vapor cut valve, EC-28.

2. Remove fuel filler tube and hose.

3. Check one-way fuel valve for operation.
When a stick is inserted, the valve should open, when

removing stick it should close.
Do not drop any material into the tank.
If NG, replace one-way fuel valve with fuel tank.

EC-29
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POSITIVE CRANKCASE VENTILATION

Description

|This system returns blow-by gas to the intake col-
ector.

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 biow-by and a small amount of venti-
lating air.

The ventilating air is then drawn from the air duct

into the crankcase. In this process the air passes
through the hose connecting air inlet tubes to
rocker cover.

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

On vehicles with an excessively high biow-by, the
valve does not meet the requirement. This is
because some of the flow will go through the hose
connection to the intake collector under all condi-
tions.

Cruising

= : Fresh air
= : Blow-by gas

Acceleration or high load

PCV valve operation

Engine not running

or backfiring Cruising
5 U
S |- [
= L g—

Idiing or Acceleration
dece_l_e_‘raging or high load

- = B

AEC909

SECA137A

ET277

Inspection

PCV (Positive Crankcase Ventilation) VALVE

With engine running at idle, remove PCV vaive from breather
separator. A properly working valve makes a hissing noise as air
passes through it. A strong vacuum should be felt immediately
when a finger is placed over the valve inlet,

VENTILATION HOSE

1. Check hoses and hose connections for leaks.

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

EC-30



BASIC SERVICE PROCEDURE

Fuel Pressure Release

Before disconnecting fuel line, release fuel pressure from
fuel line to eliminate danger. 6]

1. Start engine.
2. Perform “FUEL PRESSURE RELEASE” in “"WORK
SUPPORT"” mode to release fuel pressure to zero. B4
3. After engine stalls, crank it two or three times to make

Driver side-——— Fygl pump fuse (154)

Hood opener—D link .
l/%ﬁ :m?t?; O"rlsfﬂne“‘": sure that fuel pressure is released. _
Fé SRR 4. Turn ignition switch OFF. R
SEF473U

B FUEL PRES RELEASE M [

FUEL PUMP WILL STOP BY
TOUCHING START DURING

IDLE.
CRANK A FEW TIMES AFTER -
ENGINE STALL (7l

| 7
'E]. GL
START ]
SEF823K|

BT

@ 1.  Remove fuse for fuei pump.
2. Start engine.
3. After engine stalls, crank it two or three times to ;v
release all fuel pressure. -
4. Turn ignition swiich off and reconnect fuel pump
fuse. EA
E‘%f@}\
Prossure AR, Fuel Pressure Check
/R gauge o\ S\ Brake booster | @  When reconnecting fuel line, always use new clamps.
NEe A &5 \ e Make sure that clamp screw does not contact adjacent ©7
\%‘@ A AN parts.
QA N ¢ Use a torque driver to tighten clamps. D
P y . § ¢ Use Pressure Gauge to check fuel pressure. RS
o > =~ \ ¢ Do not perform fuel pressure check with system oper-
A !‘E— \ ating. Fuel pressure gauge may indicate faise readings. o
| . Release fuel pressure to zero. ©
& ¢ SER4TAL Disconnect fuet hose between fuel filter and fuel tube

{engine side). YA,

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

W N~
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BASIC SERVICE PROCEDURE

&

SEF475U

regulator

Fuel pressure

SEF718B

1 \-.
@ e, \ﬂehicle front

SEF476U

E ) 2.9 - 3.8 Nem
E{]ﬁﬁ (0.30 - 0.39 kg-m,

! 26.0 - 33.9 in-lb)

~—— Locate plate
on this side.

Insulator — .

G-ring @

Fuel tube
assembly

Insulator
//_

SEF245QD

Fast idie
=

B
i

AEC891

Fuel Pressure Check (Cont’'d)

5. Read the indication of fuel pressure gauge.
At idling:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If results are unsatisfactory, perform Fuel Pressure Regula-
tor Check.

Fuel Pressure Regulator Check

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

2. Plug intake manifold with a rubber cap.

3. Connect variable vacuum source to fuel pressure regulator.

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

Fuel pressure should decrease as vacuum increases. [f

results are unsatisfactory, replace fuel pressure regulator.

injector Removal and Installation

Release fuel pressure to zero.

Remove injector tube assembly with injectors from intake
manifold.

Remove injectors from injector tube assembly.

Push injector tail piece.

Do not pull on the connector.

install injectors.

Clean exterior of injector tail piece.

Use new O-rings.

CAUTION:

After properly connecting injectors to fuel tube assembly,
check connections for fuel leakage.

5. Assemble injectors to injector tube assembly.

6. Install injector tube assembly to intake manifold.

ereew Mo

Fast Idle Cam (FIC)

COMPONENT DESCRIPTION

The FIC is installed on the throttle body to maintain adequate
engine speed while the engine is cold. It is operated by a volu-
metric change in wax located inside the thermo-element. The
thermo-element is operated by engine coolant temperature.

EC-32



BASIC SERVICE PROCEDURE

=20 17.07
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View with throtile drum removed

Fast idie cam ~Screw S
Rolter
Throttle \ Lock nut
adjustingy———~ Thermowax

sCcrew
(TAS) ~ o

f \’©<:m

Clearance A
SEF5055
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Fast Idle Cam (FIC) (Cont’d)
COMPONENT INSPECTION AND ADJUSTMENT

Perform inspection and adjustment as follows:

1. Make sure the engine has cooled down and remove the
throttle body. Refer to “OUTER COMPONENT PARTS” in
EM section.

2. Leave the throtile body for more than 3 hours so the tem-
perature of the thermowax levels with the ambient air tem-
perature.

Avoid direct sunlight or other heat source {heater, air

conditioner, etc.).

3. Check dimension L, without removing thermowax from
throttle body. Measure ambient air temperature with a ther-
mometer.

L, dimension Judgement and remedy

The thermowax is normal. Perform FIC adjustment.

Inside hatched area Go to step 4.

Replace the thermowax and install the FIC. Perform

ide hatch ;
Qutside hatehed area | . i stment from step 2.

4. Check the clearance A between the stopper and the throtile
adjusting screw (TAS). If not within specifications (the
hatched area as shown in the figure below), adjust clear-
ance using screw S.

Do not adjust the clearance using the throttle adjusting

screw (TAS).

5. After adjusting clearance A, tighten the lock nut of screw S.

6. Install the throttle body. Refer to "OUTER COMPONENT
PARTS” in EM section.

7. Warm up engine to normal operating temperature. Confirm
there is clearance between FIC and rolter.

EC-33
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/idle Mixture Ratio

Adjustment
PREPARATION e On models equipped with air conditioner,
. Make sure that the following parts are in checks shouid be carried out while the air
good order. conditioner is “OFF”.
(1) Battery e On models equipped with automatic

transaxle, when checking idle speed, igni-
tion timing and mixture ratio, checks
should be carried out while shift lever is in
“N”* position.

(2) Ignition system
(3) Engine oil and coolant levels
(4) Fuses

(5) ECM harness connector o .
(6) Vacuum hoses o When measuring “CO” percentage, insert

(7) Air intake system probe more than 40 cm (15.7 in) into tail

Oll filler cap, oil level gauge, etc. pipe.
(8) s:uel pressu?e gaug ) e Turn off headlamps, heater blower, rear
9

Engine compression defogger. . .
(10) EGR valve operation e Keep front wheels pointed straight ahead.
(11) Throttle valve e Make the check after the cooling fan has

(12) EVAP system stopped.
Overall inspection sequence

INSPECTION

h 4
Perform diagnostic test mode il NG Repair or replace.
{Self-diagnostic results).

OK

h 4

A 4
Check & adjust ignition timing.

Y

h 4
Check & adjust idle speed.

&

h 4

Check front heated oxygen sensor NG_ Check front heated oxygen sen- NG Repair or replace harness.
function. "| sor hamness. " "
OK OK
v
Check CO%, OK Replace front heated oxygen sen-
sor.

NG

4, l

Check emission control parts and ‘NG Check front heated oxygen sensor
repair or replace i necessary. - function.

OK

¥
INSPECTION END
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’'d)
START @[
Y
Visually check the following: 2,
® Air cleaner clogging
® Hoses and ducts for leaks
® EGR valve operation o
® Electrical connectors ElA
® Gasket
sEFsiok| | ® Throttle valve and throttle position sensor operations
=1 e
Y
Start engine and warm it up until engine coolant temperature
indicator points te the middle of gauge and ensure that engine
speed is below 1,000 rpm.
[FE
E ¥
QOpen engine hood and run engine at about 2,000 rpm for about
2 minutes under no-load. CL
SEF247F v '
Perform ECM Self-diagnosis. BT
OK NG
y *’h\ﬂr
e Repair or replace components as necessary.
, =,
Run engine at about 2,000 rpm for about 2 minutes under no-
load.
Rev engine two or three times under no-load, then run engine for B
about 1 minute at idle speed. :
SEF248F
- Dj v B3R
B IGN TIMING ADJ B[] (@ 1. Select “IGNITION TIMING ADJ" in WORK SUPPORT
vVIE
IGNITION TIMING FEEDBACK £/ mode. § -
CONTROL WILL BE HELD BY 2. Touch "START". ST
TOUCHING START ﬂ%’. 1. Stop engine and disconnect throttle position sensor
AFTER DOING SO, ADJUST A5, hamess connector.
IGNITION TIMING WITH A 2. Start engine. BS
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION \
SENSOR. i .
Rev engine (2,000 - 3,000 rpm} 2 or 3 times under no-foad and BT
[ START J run engine at idle speed.
SEF546N
i
e
@ \ Check ignition timing with a timing light.
§ 20°+2° BTDC (A/T in “N” position) EL
/ OK NG
20 BTD@ ¢ ¢
G2 M5y 55
@ 10“ E{\DJS- J {Go to next page.) (Go to next page.)
DV |

EC-35 189



BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio

B (GN TIMING ADJ B [

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TQUCHING START.

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

I START |

SEF546N

®

Adjustment (Cont’d)

!

Adjust ignition timing to the specified value by turning dis-
tributor after lgosening bolts which secure distributor.

20°£2° BTDC (A/T in “N” position)

®
|

. Select "IGNITION TIMING ADJ” in WORK
SUPPCRT mode.

2. Touch "START".

1. Stop engine and disconnect throtile position
sensor harmess connector.

2. Start engine.

Check base idle speed.

= Read idle speed in “IGN TIMING ADJ” mode
with CONSULT.

..;:.- Check idle speed.
&)
=

65050 rpm {A/T in “N” position)

%1000 r/min

SEFB02K

190

' — T ®
r Injectar Nao. 1 — -r!':;t, C/
// ""f;/—/"/(@"/ SEF478U
BACK <::| d} ﬁ
mope | BT | LoHT T 1 ENTER
SEFO13J
(1]
\\\\\\\\\\l"l’n’ll//////
QQ‘\ 4 5 ///,:,
__::::'1 ‘ 7—5
= —

OK

NG
¥ i

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

‘

Adjust idle speed by turning idle speed adjusting screw.

65050 rpm (A/T in “N” position)

¥

/.\ Touch “Back”.

\N=/

1. Stop engine and connect throtile position sen-
sor harness connector.
2. Start engine.

o ‘

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

v

(Go to next page.)
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BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/Idle Mixture Ratio

Adjustment (Cont’d
* MONITOR % NO Fail [] . % )
CMPS'RPM(REF}  700rpm l &l

Check target idle speed.

g Read idle speed in “DATA
' MONITOR"” mode with CONSULT.

OR
@ Check idle speed. Eid
| RECORD | E—
SEF190P 70050 rpm (AT in “N” position)
K| oK NG LG
A4
Check IACV-AAC valve and replace if neces-
sary.
Check IACV-AAC valve harness and repair if EE
necessary.
l o

Check ECM function® by substituting another
known good ECM.

SEF957D
i
*: ECM may be the
% MONITOR 7 NO FaL [] cause of a problem,
but this is rarely the
CMPS+RPM (REF) 2000rpm case. AT
FR 02 MNTR RICH v I &
Run engine at about 2,000 rpm for about 2
minutes under no-load.
FA
v
Check front heated oxygen sensor signal. A
1. See “FR O2 MNTR" in “DATA
I RECORD S]EF054P MONITOR” mode.
2. Maintaining enging at 2,000 rpm
under no-load (engine is warmed BR
up to normal operating
temperature.}, check that the moni-
\ / tor fluctuates between “LEAN” and -
“RICH” more than 5 times during 8T

10 seconds.
SERVICE 1 eycle: RICH — LEAN — RICH

2 cycles: RICH — LEAN — RICH | NG )
- E N G I N E - — LEAN — RICH @ (Gotonext RS

- OR age.

1. Set the diagnostic test mede |l page.)
SOON (front heated oxygen sensor moni- 37
/ Ef

tor}.
\ 2. Make sure that malfunction indica-
tor lamp goes on more than 5
SEF217U times during 10 seconds at 2,000
p. HA&
l oK
INSPECTION END EL
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BASIC SERVICE PROCEDURE

L
li Front heated oxygen sensor
harness connector

€©

MEFO31DA]

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

l

[_Ecn ﬁcnnnscma”

26 DISEONNECT

&

SEFD56P

Check front heated oxygen sensor harness:

1. Turn off engine and disconnect battery ground
cable.

2. Disconnect ECM harness connector from ECM.

3. Disconnect front heated oxygen sensor harness
connector and connect terminal for front heated
oxygen sensor {0 ground with a jumper wire.

4. Check for continuity between terminal No. 46 of
ECM harness connector and ground metal on
vehicle body.

Continuity exists ... OK
Continuity does not exist ... NG

CK

NG

Repair hamess.

A

192

Connect ECM harness connector to ECM,

v

TEST” mode.
2. Set “COOLANT TEMP” at 5°C (41°F).

. Select “ENG COCLANT TEMP” in “ACTIVE

sor harness connector.

2. Connect a resistor (4.4 k(}) between termi-
nais of engine coolant temperature sensor
harness connector.

. Disconnect engine coolant temperature sen-

2

Start engine and warm it up until engine coolant tem-
perature indicator poinis to the middle of gauge.

(Be careful to start engine after setting “CCOLANT
TEMP” or installing a 4.4 k() resistor.}

hd

Rev engine two or three times under ne-load then run

engine at idle speed.

®

{Go to next page.)

EC-38
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)

®
! @l

Check "CO"%.

Idle CO: 1.8 - 10.5 % and engine runs smoothly.

After checking “CO"% [Ml&
Touch “BACK”.

IE!. 1. Disconnect the resistor from terminals of engine EM
e?‘, coolant temperature sensor. .
2. Connect engine coolant temperature sensor har-
SEFY57D) ness connector to engine coolant temperature sen-
s0r. L@
¥ MONITOR ¢ NO FalL ] NG OK
CMPS*RPM (REF) 2000rpm
FR 02 MNTR RICH Replace front heated oxygen sensor.
1. See “FR 02 MNTR” in “DATA MONITOR" mode.
2. Maintaining engine at 2,000 rpm under no-load (engine
is warmed up to normal operating temperature.), check FE
that the monitor fluctuates between “LEAN" and
“RICH” more than 5 times during 10 seconds.
1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH — LEAN — RICH oL
OH =
I RECORD 1. Set the diagnostic test mode Il (front heated oxygen
SEF054P sensor monitor).
) 2. Make sure that malfunction indicator lamp goes on [T
‘ more than 5 times during 10 seconds at 2,000 rpm. i
\ / NG OK
Ar
S E RV l c E (Go to
EC-36.) =

— ENGINE — | '
Connect front heated oxygen sensor harness connector to

front oxygen sensor.

' SEF217U Check fuel pressure regulatar.

Check mass air flow sensor.

I 8T
Check injector and clean or replace if necessary. J
Check engine coolant temperature sensor.

l BT
Check ECM function* by substituting another known good
ECM. (Fi,

12

(Go to EC-36.) EL
*: ECM may be the cause of a probiem, but this is rarely the
case.
103

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

including:
e Diagnostic Trouble Code (DTC)... ...t e e e Mode 3 of SAE J1979
®  Freeze Frame dala ..o e Mode 2 of SAE Jj1979
® System Readiness Test (SRT) COAE. ..o Mode 1 of SAE J1972
e 1st Trip Diagnostic Trouble Code (18t Trip DTC) i Mode 7 of SAE J1979
e st Trip Freeze Frame data
o Testvalues and Test M ... e e Mode 6 of SAE 41979
The above information can be checked using procedures listed in the table below.
F F 1st trip F

DTC 1st trip DTC reezztarame i;’ﬁe crj‘:;e SRT code Test value
Diagnostic test
mode I {Self- .
diagnostic O o
results)
CONSULT O O O O O
GsT O Qo2 O o O

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

The malfunction indicater 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-80.).

Two Trip Detection Logic

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

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

MIL DTC 1st trip DTC
ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking | Lighting up | bghting up  displaying 1 displaying | displaying | dispiaying
Misfire (Possible three way catalyst
damage)
— DTC: PO300 - PO304 (0701, X X X
0605 - 0608) is being detected
Misfire (Possible three way catalyst
damage}
— DTC: PO300 - P0304 (0701, X X X
0605 - 0608) has been detected
Closed loop control — DTC: P1148
(0307) X X X
Fail-safe items {Refer to EC-80.) X X*1 X*1
Except above X X X X

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

Emission-related Diagnostic Information

DTC AND 1ST TRIP DTC

The 1st trip DTC {whose number is tha same as the DTC number) is displayed for the latest self-diag-
nostic result obtained. If the ECM memory was cleared praviously, and the 1st trip DTC did not reoccur,
the 1st trip DTC will not be displayed. If a malfunction is detected during the 1st trip, the 1st trip DTC is
stored in the ECM memory. The MIL will not light up (two trip detection logic). If the same malifunction is
not detected in the 2nd trip {meeting the required driving pattern}, the 1st trip DTC is cleared from the
ECM memory. If the same malfunction is detected in the 2nd trip, both the 1st trip DTC and DTC are
stored in the ECM memory and the MIL lights up. In other words, the DTC is stored in the ECM memory
and the MIL lights up when the same malfunction occurs in two consecutive trips. If a 1st trip DTC is stored
and a non-diagnostic operation is performed between the 1st and 2nd trips, only the 1st trip DTC will
continue to be stored. For malfunctions that blink or light up the MIL during the 1st trip, the DTC and 1st
trip DTC are stored in the ECM memory.

Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION". Refer to EC-50.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-48. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continu-
ously are also displayed on CONSULT.

1st trip DTC is specified in Mode 7 of SAE J1979. 1st trip DTC detection occurs without lighting up the
MIL and therefore does not warn the driver of a problem. However, 1st trip DTC detection will not pre-
vent 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-75. Then perform “Diagnos-
tic trouble code confirmation procedure” or “Overall function check” to try to duplicate the problem. If the
malfunction is duplicated, the item requires repair.

How to read DTC and 1st trip DTC
Q:I'C and 1st trip DTC can be read by the foilowing methods.
(\Ti?‘@ 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Diag-

nostic Results) Examples: 0101, 0201, 1003, 1104, eic.
These DTCs are controlled by NISSAN

@ 2. CONSULT or GST (Generic Scan Tool) Examples: P034Q, P1320, P0705, P0750, etc.
- These DTCs are prescribed by SAE J2012.

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

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

o OQutput of a DTC indicates a malfunction. However, Mode I! and GST do not indicate whether
the malfunction is still occurring or has occurred in the past and has returned to normal.
CONSULT can identify malfunction status as shown below. Therefore, using CONSULT (if
available) is recommended.

A sample of CONSULT dispiay for DTC is shown at left. DTC or

W SELF-DIAG REsuLTs Bl ] 1st trip DTC of a malfunction is displayed in SELF-DIAGNOS-
FAILUAE DETEGTED VE TIC RESULTS mode of CONSULT. Time data indicates how
ACY-ARG VLVIGIRC o many times the vehicle was driven after the last detection of a

[PO505] DTC.

If the DTC is being detected currently, the time data will be “0”.

[ERASE|| PRINT || FFdatal

SEF225U
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
W seLF-DIAG REsULTSE [ If a 1st trip DTC is stored in the ECM, the time data will be “[11]".
FAILURE DETECTED TIME
IAGV-AAC VLY/CIRG 14
[PO505]

[ERASE|| PRINT |[FFdata|

SEF226U

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

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

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame
data. The data, stored together with the DTC data, are calied freeze frame data and displayed on CON-
SULT or GST. The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the
GST. For details, see EC-63.

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

Priority . ltems
Freeze frame data Misfire — DTC: PO300 - PO304 (0701, 0605 - 0608)
Fuel Injection System Function — DTC: PO171 (0115), PO172 (0114)

2 ' Except the above items (Includes A/T related items)
3 1st trip freeze frame data

1

For example, the EGR malfunction (Priority: 2) was detected and the freeze frame data was stored in
the 2nd trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data will
be updated from the EGR malfunction to the misfire. The 1st trip freeze frame data is updated each time
a different malfunction is detected. There is no priority for 1st trip freeze frame data. However, once freeze
frame data is stored in the ECM memory, first trip freeze data is no longer stored (because only one freeze
frame data or first trip freeze frame data can be stored in the ECM). If freeze frame data is stored in the
ECM memory and freeze frame data with the same priority occurs later, the first {original} freeze frame
data remains unchanged in the ECM memory.

Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in “HOW TO ERASE EMIS-
SION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-50.

SYSTEM READINESS TEST (SRT) CODE

System Readiness Test (SRT) code is specified in Mode 1 of SAE J1979. It indicates whether the self-
diagnostic tests for non-continuously monitored items have been completed or not.
Inspection/Maintenance {I/M) tests of the on board diagnostic (OBD) Il system may become the legal
requirements in some states/areas. All SRT codes must be set in this case. Unless all SRT codes are
set, conducting the /M test may not be allowed.

SRAT codes are set after self-diagnosis has been performed one or more times. This occurs regardiess
of whether the diagnosis is in “OK” or “NG”, and whether or not the diagnosis is performed in consecu-
tive trips. The following table lists the five SRT items (18 test items) for the ECCS used in L30 models.

EC-42



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
SRT items Self-diagnostic test items @
Catalyst monitoring ® Three way catalyst function P0420 (0702}
® EVAP control system (Small leak — Negative pressure) P0440 (G705)
EVAP system monitaring ® EVAP control system (Small leak — Positive pressure} P1440 (0213) &

® EVAP control system purge flow monitoring P1447 (0111)

® Front heated oxygen saensor {(Response monitoring) P0133 {0409) _
® Front heated oxygen sensor (Rich shift monitoring) PO132 (0410) (Sl
@ Front heated oxygen sensor (Lean shift monitoring) P0131 {0411)

® Front heated oxygen senscr (Circuit) PO130 (0303)

Oxygen sensor monitoring ® Front healed oxygen sensar {High voltage} P0134 (0412) e
® Rear heated oxygen sengor {Response monitoring) P0139 {0707)

® Rear heated oxygen sensor (Max. voltage monitoring) PG138 (0510)
® Rear heated oxygen sensor (Min. voltage monitoring) PO137 (0511)
® Rear heated oxygen sensor (High voltage} PO140 (0512)

® Front healed oxygen sensor heater P0O135 (0901)

Oxygen sensor healer monitoring ® Rear heated oxygen sensor heater PO141 (0902) FE
® EGR function {Close) P0400 (0302)

EGR system monitoring ® EGR function (Open) P1402 (0514) .
® EGRC-BPT vaive function P0402 (0306) ol

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
{Refer to EC-50). In addition, after ECCS components/system are repaired or if the battery terminals
remain disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.

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

o
2

[T?\‘ . ) . -
@ 2. Selecting Mode 1 with GST (Generic Scan Tool) -
A sample of CONSULT display for SRT code is shown at left.
W sprsTATus B[] “INCMP" means the self-diagnosis is incomplete and SRT is not
set. “CMPLT” means the self-diagnosis is complete and SRTis g7
CATALYST CMPLT set. -
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT [BiS]
EGR SYSTEM INCMP
B
| PRINT |
SEF215U
How to set SRT code
To set all SRT codes, self-diagnosis for the items indicated above must be performed one or more times.
Each diagnosis may require a long period of actual driving under various conditions. The most efficient EL
driving pattern in which SRT codes can be properly set is explained on the next page. The driving pat-
tern should be performed one or more times to set all SRT codes. .
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

The time required for each diagnosis varies with road
surface conditions, weather, altitude, individual driving
habits, etc.

Zone A refers to the range where the time required, for
the diagnosis under normal conditions®, is the shortest.
Zone B refers to the range where the diagnosis can still
be performed if the diagnosis is not completed within
zone A.

*: Normal conditions refer to the following:

Sea level

Flat road

Ambient air temperature: 20 - 30°C (68 - 86°F)
Diagnosis is performed as quickly as possible under
narmal conditions.

Under different conditions [For example: ambient air
temperature other than 20 - 30°C (68 - 86°F)], diagno-
sis may also be performed.

Pattern 1: ® The engine is started at the engine cool-

Pattern 2: @

Pattern 3;: ®

Pattern 4: @

*1:

*2:

ant temperature of —10 to 35°C (14 to
95°F) (where the voltage between the ECM
terminals &1 and is 3.0 - 4.3V).
® The engine must be operated at idle
speed until the engine coolant tempera-
ture is greater than 70°C (158°F) (where
the voltage between the ECM terminals
and (9 is lower than 1.4V).
® The engine is staried at the tank fuel tem-
perature of warmer than 0°C (32°F)} (where
the voltage between the ECM terminal
and ground is less than 4.1V).
When steady-state driving is performed again
even after it is interrupted, each diagnosis
can be conducted. In this case, the time
required for diagnosis may be extended.
The driving pattern outlined in *2 must be
repeated at least 3 fimes.
On M/T models, shift gears following “sug-
gested upshift speeds” schedule at right.
Tests are performed after the engine has
been operated for at least 17 minutes.
® The accelerator pedal must be held very
steady during steady-state driving.
® |f the accelerator pedal is moved, the test
must be conducted all over again.
Depress the accelerator pedal until vehicle speed is 90
km/h (56 MPH), then release the accelerator pedal and
keep it released for more than 10 seconds. Depress

the accelerator pedal until vehicle speed is 90 km/h (56

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

BO - 55 KM/Q=rerrnnrmrnarasmrenns
(30 - 35 MPH) |
0 km/n -~

*3:

*4:

*5:

*6:

*7:

EC-45

{0 MPH)  li0gi108! 208
SEF4148

Checking the vehicle speed with CONSULT or GST is
advised.

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

The driving pattern may be omitted when "EVAP SML
LEAK P0440” is performed using the “DTC WORK
SUPPORT” mode with CONSULT.

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

® “EGR SYSTEM P0400”

® “EGR SYSTEM P1402”

The driving pattern may be omitted when all the follow-
ings are performed using the “DTC WORK SUPPORT”
rmode with CONSULT.

LG
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

Suggested transmission gear position for
A/T models

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

Suggested upshift speeds for M/T
models

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

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

ACCEL CRUISE
Gear change shift point shift point
km/h (MPH)  km/h (MPH)
1st to 2nd 24 (15) 24 (15)
2nd to 3rd 40 (25) 29 (18)
3rd to 4th 58 (36) 48 (30)
4th to 5th 64 (40) 63 (39)

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

Gear change km/h (MPH)
1st to 2nd 24 (15)
2nd to 3rd 40 (25)
3rd to 4th 64 (40)
4th to 5th 72 {45)

Suggested maximum speed in each gear

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

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

Gear km/h (MPH)
1st 50 (30)
ond 95 (60)
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Emission-related Diagnostic Information
(Cont’d)

TEST VALUE AND TEST LIMIT (GST ONLY—NOT CONSULT APPLICABLE)

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

The test value is a parameter used to determine whether a system/circuit diagnostic test is “OK” or “NG”

while being monitored by the ECM during self-diagnosis. The test limit is a reference value which is

specified as the maximum or minimum value and is compared with the test value being monitored. (A

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

test items).
These data (test value and test limit) are specified by Test ID (TID) and Component ID (CID) and can be 5&

displayed on the GST screen.

X: Applicable LC
—: Not applicable

SAT item Self-diagnostic test
(CONSULT gnostic 1es TID cIp Test limit Application
. itemn
display)
0tH 01H Max. X -
CATALYST Three way. catalyst i
function 02H 81H Max.
EVAP control y
system 05H 03H Max. X Gl
(Srnall leak)
EVAP SYSTEM
EVAP control T
system purge flow 06H 83H Min. X v
menitoring
09H 04H Max. X AT
0AH 84H Min. X
Front heated 0BH 04H Max., X g
oxygen sensor )
GCH 04H Max. X
02 SENSOR ODH 04H Max. X .
2
19H 86H Min. X -
Rear heated 1AH 86H Min. X
oxygen sensor 1BH o6H Max., X BR
1CH 06H Max. X
Front heated 29H 08H Max. X ST
oxygen sensor
HEATER Rear heated 2DH OAH Max. X RS
oxygen sensor
heater 2EH 8AH Min. X
BT
31H 8CH Min. X
32H 8CH Min. X
EGR function 33H 8CH Min. X A
EGR SYSTEM 34H 8CH Min. X
35H OCH Max. X Bl
EGRC-BPT valve 36H 0CH Max. X
function 37H 8CH Min. X =7
0%
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
— Not applicable
DTC*4
GST*2
3gESIIIE\IL[;=IgA$gSIOSTlC FAIL P00 0505 _ _ _ o
MAF SEN/CIRCUIT PO1C0C 0102 — — X EC-103
ABSL FRES SEN/CIRC PO105 0803 — — X EC-112
AIR TEMP SEN/CIRC P0110 0401 — — X EC-120
COCLANT T SEN/CIRC P0115 0103 — - X EC-126
THRTL POS SEN/CIRC P0O120 0403 — — X EC-131
*COOLAN T SEN/CIRC PO125 0908 - - X EC-142
FRONT 02 SENSOR FPO130 0303 X X X3 EC-147
FRONT O2 SENSOR PO131 a1 X X X3 EC-154
FRONT O2 SENSOR P0132 0410 X X X3 EC-181
FRONT O2 SENSOR PO133 0409 X X X3 EC-168
FRONT 02 SENSOR P0O134 0412 X X X*3 EC-178
FR 02 SEN HEATER P0135 0901 X X X*3 EC-181
REAR 02 SENSCR PG137 0511 X X X3 EC-185
REAR 02 SENSOR PO138 0510 X X X*3 EC-192
REAR 02 SENSOR P0O139 0707 X X X3 EC-189
REAR O2 SENSOR PO140 0512 X X X3 EC-205
RR 02 SEN HEATER PO141 0902 X X X3 EC-210
FUEL SYS DIAG-LEAN PO171 0115 — — X EC-214
FUEL SYS DIAG-RICH PO172 0114 - —_ X EC-220
FUEL TEMP SEN/CIRC PO180 0402 — — X EC-226
MULTI CYL. MISFIRE PG300 0701 — — X EC-230
C¥YL 1 MISFIRE PG301 0608 —_ — X EC-230
CYL 2 MISFIRE P0302 0607 — — X EC-230
CYL 3 MISFIRE P0O303 0606 —_ — X EC-230
CYL 4 MISFIRE P304 0805 — — X EC-230
KNOCK SEN/CIRCUIT P0325 0304 — — X EC-235
CPS/CIRCUIT (Q8BD} PQ335 0802 — — X EC-239
CAM POS SEN/CIR P0340 0101 —— — X EC-244
EGR SYSTEM PQ400 0302 X X X*3 EC-250
EGRC-BPT VALVE P0402 0306 X X X3 EC-258
TW CATALYST SYSTEM PO420 0702 X X X3 EC-263
EVAP SMALL LEAK PG440 0705 X X X*3 EC-268
PURG VOLUME CONT/V P0443 1008 — — EC-277
VENT CONTROL VALVE PG446 0903 — — EC-283
EVAPO 5YS PRES SEN P0450 0704 -— ~— EC-288

*1: In Diagnostic Test Mode Il {Seli-diagnostic results}). These numbers are controlled by NISSAN.
“2: These numbers are prescribed by SAE J2012.
*3: These are not displayed with GST.

“4: tst 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
BTC"4
© ONSUL'[ffasnc"‘feen forms) CONSULT ECM SAT code T‘T’Z;tvﬁ:;ﬁ/ 1st trip DTC Reference page
GST*2

VEH SPEED SEN/CIRC PG50G 0104 —_ - X EC-293
IACW/AAC VLV/CIRC P0505 0205 — — X EC-297
CLOSED TP SW/CIRC P0510 0203 — - X EC-303
AT COMM LINE POGOO — — — — EC-308
ECM P0605 0301 — — X EC-311
INHIBITOR SW/CIRC P0O705 1101 — —_ X AT-76

ATF TEMP SEN/CIRC P0710 1208 — — X AT-81

VEH SPD SEN/CIR AT PO720 1102 — — X Al-86

ENGINE SPEED SIG PO725 1207 — — X AT-90

AT 15T GR FNCTN PO731 1103 —_ -— X AT-94

A/T 2ND GR FNCTN PO732 1104 — — X AT-101
A/T 3RD GR FNCTN P0733 1105 — — X AT-107
AT 4TH GR FNCTN PO734 1106 — — X AT-113
TCC SCLENOID/CIRG PO740 1204 _— — X AT-122
AT TCC SV FNCTN PO744 1107 — — X AT-127
L/PRESS SOL/CIRC P0745 1205 — — X AT-135
SFT SOL A/CIRC PO750 1108 — — X AT-140
SFT SOL B/CIRC PO755 1201 — — X AT-145
MAF/BAR SW SOL/CIR P1105 1302 — —_ X EC-313
CLOSED LOOP P1148 G307 - — X EC-320
iGN SIGNAL-PRIMARY P1320G 0201 — — X EC-322
CPS/CIRC (OBD) COG F1338 0905 — — X EC-328
EGRC SOLENOID/V P1400 1005 — — X EC-323
EGR TEMP SEN/CIRC P1401 0305 — — X EC-338
EGR SYSTEM P1402 0514 X3 EC-344
EVAP SMALL LEAK P1440 0213 X3 EC-351
PURG VOLUME CONT/N P1444 0214 — — X EC-361
VENT CONTROL VALVE P1446 0215 — — X EC-368
EVAP PURG FLOW/MON P1447 [OR]] X X X*3 EC-373
VENT CONTROL VALVE P1448 0309 — — X EC-381
VC/V BYPASSNY P1480 0801 — — X EC-387
VC CUT/V BYPASS/V P1491 03N — — X EC-392
AT DIAG COMM LINE P1605 0804 —_— —_ X EC-397
TP SEN/CIRC A/T P1705 12086 — — X AT-150
P-N PQS SW/CIRCUIT P1706 1003 — — X EC-400
O/R CLTCH SOL/CIRC P1760 1203 — — X AT-157

*1: In Diagnostic Test Mode Il (Self-diagnostic resufts). These numbers are controlied by NISSAN.
*2: These numbers are prescribed by SAE J2012.
“3: These are not displayed with GST.

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

Q@) Selecting Mode 4 with GST (Generic Scan Tool)
Pa=y

@;ﬁg Changing the diagnostic test mode from Diagnostic Test Mode I to Mode | by turning the mode
selecter on the ECM (Refer to EC-53.)

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

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

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

. Diagnostic trouble codes

. 1st trip diagnostic trouble codes

. Freeze frame data

. 1st trip freeze frame data

. System readiness test (SRT) codes

. Test values

. Others

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

NN

@ How to erase DTC (With CONSULT)

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

2. Turn CONSULT “ON” and touch “A/T™.

3. Touch “SELF-DIAG RESULTS”.

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

5. Touch “ENGINE".

6. Touch “SELF-DIAG RESULTS".

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

e [f DTCs are displayed for both ECM and TCM (Transmission control module), they need to be erased
individually from the ECM and TCM (Transmission control moduie}.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’'d)

How to erase DTC (With CONSULT)

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

[ [ SELECT SYSTEM ] | W SELECT DIAG MODE |:|| B SELF-DIAG REsULTSH []
I ENGINE | [ SELF-DIAG RESULTS [ FAILURE DETEGTED
L AT ) | | DATA MONITOR | SHIFT SOLENQID/V A
L & [ [::> [ o1 WorK supPORT ] [>
[ | [ ECU PART NUMBER |
| | | | m
| | | | [ ERASE || PRINT |
2. Turn CONSULT "ON", and touch 3. Touch “SELF-DIAG RESULTS". 4 Touch "ERASE’. (The DTC in the
AT, TCM will be erased.)
Fl T;;g,',( < | Igighw,‘ < ’—_‘
| I SELECT SYSTEM | | fm  SELECT DIAG MODE []I M SELF-DIAG RESULTSE ]
| ENGINE ] | WORK SUPPORT | FAILURE DETECTED  TIME
| AT il | | SELF-DIAG RESULTS J SFT SOL A/CIRG 0
i (PO750]
[ ] :> [DATA MONITOR = | |::>
] [ | ACTIVE TEST |
‘ | { DTC CONFIRMATION | m
I | [ ECM PART NUMBER | | ERASE I PRINT || FFdata |
5. Touch “ENGINE" 6. Touch “SELF-DIAG RESULTS". 7. Touch "ERASE’. (The DTC in the

ECM will he erased.)
SAT904|

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

least 5 seconds and then turn it “ON” (engine stopped) again.
2. Perform “SELF-DIAGNOSTIC PROCEDURE {Without CONSULT)” in AT section titled “TROUBLE

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

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

least 5 seconds and then tumn it “ON” again.
2. Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE
DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the

diagnhosis 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-53))

EC-51

[

LE

&

o)
ik,

205



206

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

A
\\SE RVICE/

A SOON_ S EC-439.
/ T\

Malfunction Indicator Lamp (MIL)

1. The malfunction indicator lamp will light up when the igni-
tion switch is turned ON without the engine running. This is
a bulb check.

——===t ENGINE ™——— e If the malfunction indicator lamp does not light up, refer to

EL section (*“WARNING LAMPS AND CHIME”) or see

2. When the engine is started, the malfunction indicator lamp

should go off.
If the lamp remains on, the on board diagnostic system has

SAToBAl detected an engine system maifunction.

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

Diagnostic Test Mode |
1. BULB CHECK

2. MALFUNCTION
WARNING

Diagnostic Test Mode II

3. SELF-DIAGNOSTIC
RESULTS

4. FRONT HEATED OXY-
GEN SENSOR MONI-
TOR

MIL flashing without DTC

: This function checks the MIL buib for damage (blown, open circuit,

etc.).
it the MIL does not come on, check MIL circuit and ECM test mode

selector. (See next page.)

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

in two consecutive driving cycles (two trip detection logic), the MIL wili
light up to inform the driver that a malfunction has been detected.
The following maffunctions will light up or blink the MIL in the 1st trip.
e “Misfire (Possible three way catalyst damage)”

e “Closed loop control”

¢ Fail-safe mode

: This function allows DTCs and 1st trip DTCs to be read.

: This function allows the fuel mixture condition (lean or rich), monitored

by front heated oxygen sensor, to be read.

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

(Refer to EC-53.)

" Diagnostic Diagnostic
Condition Test Mode | Test Mode Il
Engine
stopped SELF-DIAGNOSTIC
) . BULB CHECK RESULTS
Ignition switch g\o&
in “ON” posi- A
tion Engine
™ : FRONT HEATED
running
@ MAvbi:mﬁJT ('EON OXYGEN SENSOR
@ 7 MONITOR
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

HOW TO SWITCH DIAGNOSTIC TEST MODES

Turn ignition switch
“ON”. (Do not start

engine.)
0

2T

NG

Check MIL circuit. {(See Repair harness or connector.

Y

¥

Mode | — MALFUNCTION INDICA-
™ TOR LAMP CHECK. Refer fo
EC-52.

MIL should come on.

Yes

{Turn diagnostic test mode selector
on ECM fully clockwise.)
MIL should come off.

EC-439.)
#OK

No
Check whether ECM test

mode selector can be

Repair or replace ECM test mode selector.

b4

turned counierclockwise.

Wait at least 2 seconds.

{Turn diagnostic test mode
selecior fully counterclockwise.)

¢

DIAGNOSTIC TEST MODE |l
— SELF-DIAGNOSTIC RESULTS

b4

NG »| Diagnostic Tesi Mode |
[> — MALFUNCTION WARNING
Siart engine.
OK
NG o NG )
» Check MIL circuit, (See »| Repair harmess or connectors.
EC-439.)
OK
OK
¥
Check ECM fail-safe. {See
EC-80.)
CK
¢0K
- < Diagnostic Test Mode |l
™ — FRONT MHEATED OXYGEN SENSOR

MONITOR

'

Turn diagnostic test mode selector on ECM
fully clockwise.

Wait at least 2 seconds.

L

c L__| Turn diagrostic test mode selector cn ECM
D fully counterclockwise.

Start engine.

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

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

. Diagnostic trouble codes

. 1st trip diagnostic trouble codes

. Freeze frame data

. 1st trip freeze frame data

. System readiness test (SRT) codes

. Test values

. Others

¢ Switching the modes is not possible when the engine
is running.

¢ When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds.
The diagnosis will automaticaily return to Diagnostic
Test Mode 1.

¢ Turn back diagnostic test mode selector to the fully
counterclockwise position whenever vehicie is in use.

NN 2

EC-53
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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. If it
remains OFF, check the bulb. Refer to EL section (“WARNING LAMPS AND CHIME”) or see EC-439.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION Condition
INDICATOR iLAMP
ON When the maifunction is detected or the ECM’s CPU is malfunctioning.
QFF No malfunction.

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

DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

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

The DTC and 1st trip DTC are displayed at the same time. If the MIL does not illuminate in diagnostic
test mode 1 (Malfunction warning), all displayed items are 1st trip DTC’s. If only one code is displayed
when the MIL illuminates in diagnostic test mode It (SELF-DIAGNOSTIC RESULTS), it is a DTG; 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.

Exarnple: Diagnostic trouble code No. 0102 and No. 0403

03

N

OFF ;‘ ’—H—‘ i]S

06 0.3 08

09 ' 03 21 06 09 2
Unit: second
: ; Di tic troubl de No. 04
Diagnostic tfrouble code No. 0102 iagnostic troucle code No. 0403 SEF2080Q

| Example: Diagnostic trouble code No. 1003
0.6 0.3
T e

Unit: second

Diagnostic trouble code MNo. 1003
SEF162PA

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indi-
cates the two RH digits of number. For example, the malfunction indicator lamp blinks 10 times for 6
seconds (0.6 sec x 10 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This
indicates the DTC “1003” and refers to the malfunction of the 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 (DTC) INDEX, EC-2.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)
How to erase diagnostic test mode Il (Self-diagnostic 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 1l to Diagnostic Test Mode 1. (Refer to “HOW TO g
SWITCH DIAGNOSTIC TEST MODES”.)

¢ if the battery is disconnected, the diagnostic trouble code will be lost from the backup memory

after approx. 24 hours. WA
e Be careful not to erase the stored memory before starting trouble diagnoses.
DIAGNOSTIC TEST MODE Il — FRONT HEATED OXYGEN SENSOR MONITOR S

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

Air fuel ratio feedback controf
MALFUNCTION INDICATOR LAMP Fuel mixture condition in the exhaust gas I" fuel ratio teeabaci contro

condition
ON Lean
Closed loop system
OFF Rich
*Remains ON or OFF Any condition Open loop system [

*: Maintains conditions iust before swilching 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 more than 5 times within 10 seconds with engine 1
running at 2,000 rpm under no-load.

OBD System Operation Chart

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

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

e When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data gz
are stored in the ECM memory, and the MIL will come on. For details, refer io “Two Trip Detection
Logic” on EC-40.

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

o The DTC and the freeze frame data will be stored unti! the vehicle is driven 40 times (driving pattern &7
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 (driving pattern C) without the same malfunction recurring. The “TIME” in “SELF-DIAGNOS-
TIC RESULTS” mode of CONSULT will count the number of times the vehicle is driven.

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

2ls]
(e

SUMMARY CHART
ltems Fuel injection System Misfire Except the lefis &
MIL (goes off) 3 (pattern B) 3 (pattern B) 3 (pattern B)
D.TC’ Freeze Frame Data (no 80 (pattern G} 80 (pattern C) 40 (pattern A) EN
display)
1st Trip DTC {clear) 1 {pattern C}, *1 1 (pattern C), "1 1 {pattern B)
| 103
1st Trip Freeze Frame Data “q, "2 *q{, *2 1 (pattern B) o

(clear)

Details about patterns “A”, “B”, and “C” are on EC-59.
*1: Clear timing is at the mament OK is detected.
*2: Clear timing is when the same malfunction is detected in the 2nd trip.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’'d)

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

This driving pattern satisfies with B and C patterns.

This driving pattern

satisfies with C but not B.

This driving pattern
satisfies with B but not C.

NG
Detection

NG
Detection

lights up.

<wigled Buaiigs

<BlE( SWelS 8Zesi

P

— st tri

4 ast) g oLa (d s>

SEFSQZSJ

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

*1: When the same malfunction is detected in two con-

1st 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

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

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

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

the 1st trip freeze frame data will be cleared.
*8: 1st trip DTC will be cleared when vehicle is driven

secutive trips, the DTC and the freeze frame data will

be stored in ECM.
*4: The DTC and the freeze frame data will not be dis-

once (paitern C) without the same rmalfunction after

DTC is stored in ECM.

played any longer after vehicle is driven 80 times (pat-

tern C) without the same malfunction.
(The DTC and the freeze frame data still remain in

ECM.)

EC-56
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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> @l

Driving pattern B means the vehicle operation as follows:

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

e The B counter will be cleared when the malfunction is detected once regardiess of the driving pat- #A
tern.

e The B counter will be counted up when driving pattern B is satisfied without any malfunction.

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

<Driving pattern C>

Driving pattern C means the vehicle operation as follows: e
{1) The following conditions should be satisfied at the same time: v
Engine speed: (Engine speed in the freeze frame data) £375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%]
Engine coolant temperature (T) condition:

¢ When the freeze frame data shows lower than 70°C (158°F), “T” shouid be lower than 70°C (158°F).
o When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than =
or equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows: oL
Engine speed: 850 rpm, Calculated ioad value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving patiern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load vaiue: 27 - 33%, Engine coolant temperature: more [T
than >70°C (158°F)
The C counter will be cleared when the malfunction is detected regardless of (1).

L

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

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

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

DTC is stored in ECM. FA&

ﬁ;’%\l
BR
st
B
EL
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OBD System Operation Chart (Cont’d)

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

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

This driving pattern
satisfies with B but not A.

This driving pattern
safisfies with A but not B.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

This driving pattern satisties with A and B patterns.
Detection

Detection

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

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

<ulaled Buaugs

Vahicle
speed -
N

MIL
lights up

<EIRQ awel4 ezeal] (dul 181} % D14 (Al s>

SEFSQSSJ

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

stored in ECM.
*8: 1st trip DTC will be cleared after vehicle is driven once

the 1st trip freeze frame data will be cleared.

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

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

EC-58

played any longer after vehicle is driven 40 times {pat-

secutive trips, the DTC and the freeze frame data will
tern A) without the same malfunction.

be stored in ECM.
*4: The DTC and the freeze frame data will not be dis-

(The DTC and the freeze frame data still remain in

secutive trips, MIL will light up.
ECM.)

*2: MIL will go off after vehicle is driven 3 times (pattern B)

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

*1: When the same malfunction is detected in twe con-
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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> Gl
4
Engine
coolant °C (°h)
temperature =
(1) Engine coolant temperature should go over 70°C (158°F}). i
70 (158)
LG
40 (104) LG
26 (68)

(2) Engine cootant temperature should change more than 20°C
(689F) after starting engine.

1 i time —e-
IGN ON IGN OFF
1
, | j
Engine I | N - ON" to “OFF" F[E
speed | /~(3] Ignition switch shouid be changed from "ON" to .
! 1
rem i
|
|

AECE74

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

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

¢ The DTC will not be displayed after the A counter reaches 40, Ei,

<Driving pattern B>

Driving pattern B means the vehicle operation as follows:

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

e The B counter will be cleared when the malfunction is detected once regardless of the driving pat-
tern.

e The B counter will be counted up when driving pattern B is satisfied without any malfunctions. BR

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

R
i

=0

ﬁ
=

DX

EC-59 213



214

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SEF655U

NISSAN

CONSULT

[]

m
START

l SUB MODE

SBR4550

|In_seLecT sysTem

[ ENGINE

l

|
)
|

l
[
l
I

3

|
|
|
.!

FB95K

[Im  seiFcT DiAG MODE

| WORK SUPPORT

EELF-D!AG RESULTS

| DATA MONITOR

| AcTIvE TEST

| DTG CONFIRMATION

[ FuncTION TEST

B
|
|
|
|
|
|

SEF216U

M seLecT DAG MODE

&

|ECM PART NUMBER

l
l
l
I

]
|
|
|
|
.

F374Q

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

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

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

5. Touch “ENGINE”.

6. Perform each diagnostic test mode according to each ser-
vice procedure.

For further information, see the CONSULT Operation

Manual.

This sample shows the display when using the UEOBD98

program card. Screen differs in accordance with the pro-

gram card used.
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CONSULT (Cont’d)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE

SELF-DIAGNOSTIC DTC &l
work | RESULTS™ Fun. | CONFIRMATION
ltem DATA ACTIVE . DTC

SUP- FREEZE | yonror | TesT | ON SAT | WORK | .,

PORT TEST
;ﬁﬂ",‘: STATUS | SUP-
PORT

Camshaft position sensor X

Mass air flow sensor
Engine coolant temperature sensor

Front heated oxygen sensor

Rear heated oxygen sensor

Vehicle speed sensor

Throttle position sensor X

Tank fuel temperature sensor
EWVAP control system pressure sensor

Absolute pressure sensor

EGR temperature sensor

iR pxIxIs ] =]| x| ==
>

Intake air temperature sensor
Crankshaft position sensor (OBD)

INPUT

RIX [ | XX x x> x]>

Knock sensor

Ignition switch {start signal) X X

Closed throttle position switch

Closed throttle position swiich (throtile
position sensor signal)

>
e
=)
—

Air conditioner switch

AT

Park/Neutral position switch X

Power steering oil pressure switch

Air conditioner pressure switch Fi
o

Battery voltage

Ambient air temperature switch

ECCS COMPONENT PARTS
PPXRPX XXX | x| =

X X =)} .fﬁ:"‘

Udr

Injectors

X

Power transistor (lgnition timing) {Ignition
signal) &
IACV-AAC valve X X

EVAP canister purge volume control %
solenoid valve

=
>
=

Air conditioner relay
OUTPUT Fuel pump refay X
EGRC-sclenoid valve

Front heated oxygen sensor heater

=
Eod

*
w

Rear heated oxygen sensor heater

Cooling fan
EVAP canister vent control valve

BT

Vacuum cut valve bypass valve
MAP/BAROQ switch solencid valve
Calculated load value X

HKIX x| =Ex | =] x
XK x| XK=

=

M x| x > 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 tems appear orn CONSULT screen in freeze

frame data mode only if a 1st trip DTC or DTG is detected. For details, refer to EG-42,
*3: If this function test mode is not available, use the active test mode. o
I

Ny
—
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
FUNCTION

Diagnostic test mode Funetion

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

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

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

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

The status of systerm monitoring tests and the self-

DTl fi i ; ) )
C confirmation diagnosis status/result can be confirmad.

Conducted by CONSULT instead of a technician 1o

Funcion test determine whether each system is “OK” or “NG”.

ECM part numbers ECM part numbers can be read.

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

. 1st trip diagnostic trouble codes

. Freeze frame data

. 1st trip freeze frame data

. System readiness test (SRT) codes

. Test vaiues

. Others

SOk =

WORK SUPPORT MODE

WORK ITEM CONDITION USAGE
THRTL POS SEN ADJ CHECK THE THRQTTLE POSITION SENSOR SIGNAL. ADJUST [ When adjusting throttle position sen-
IT TO THE SPECIFIED VALUE BY ROTATING THE SENSOR sor initial position
BODY UNDER THE FOLLOWING CONDITIONS.
® IGN SW “ON"

® ENG NOT RUNNING
® ACC PEDAL NOT PRESSED

IGNITION TIMING ADJ ® |GNITION TIMING FEEDBACK CONTROL WILL BE HELD BY | When adjusting initial ignition timing
TOUCHING “START”. AFTER DOING 30, ADJUST IGNITION
TIMING WITH A TIMING LIGHT BY TURNING THE CRANK-
SHAFT POSITION SENSCR.

IACV-AAC VALVE ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER THE When adjusting idle speed
FOLLOWING CONDITIONS.
® ENGINE WARMED UFP

® NO-LOAD
FUEL PRESSURE RELEASE ® FUEL PUMP WILL STOP BY TOUCHING “START” BDURING When releasing fuel pressure from
IDLING. fuel line
CRANK A FEW TIMES AFTER ENGINE STALLS.
EVAP SYSTEM CLOSE OPEN THE VACUUM CUT VALVE BYPASS VALVE AND CLOSE | When detecting EVAP vapor leak

THE EVAP CANISTER VENT CONTROL VALVE IN ORDER TO point of EVAP system

MAKE EVAP SYSTEM CLOSE UNDER THE FOLILOWING CON-

DITIONS.

® IGN SW "ON”

® ENGINE NOT RUNNING

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

® NO VACUUM AND NO HIGH PRESSURE IN EVAP SYSTEM

® TANK FUEL TEMP. 1S MORE THAN 0°C (32°F).

® WITHIN 10 MINUTES AFTER STARTING “EVAP SYSTEM
CLOSE”
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont’d)

SELF-DIAGNOSTIC MODE
DTC and 1st trip DTC

Regarding items of “DTC and 1st trip DTC”’, refer to “DIAGNOSTIC TROUBLE CODE INDEX" (See el
EC-2.).
Freeze frame data and 1st trip freeze frame data
Freeze. fran:e data Description EM
item
DIAG TROUBLE
® ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha-
CODE betical & P No. Index for DTC” (EC-2).] L&
[PRXXX] ) '
® “Fuel injection system status™ at the moment a malfunction is detected is displayed.
® One mode in the following is displayed.
FUEL SYS “MODE 2”: Open locp due to detected system malfunction
“MODE 3": Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MODE 4”: Closed loop - using oxygen sensor(s) as feedback for fuel control FE
“MCDE 5™ Open joop - has not yet satisfied condition to go to closed loop
CAL/LD VALUE [%] |® The calculated ioad value at the moment a malfunction is detected is displayed. CL
COOLANT TEMP '
°C] or [°F] ® The engine coolant temperature at the moment a malfunction is detected is displayed.
® “Short-term fuel trim” at the moment a malfunction is detected is displayed. T
S-FUEL TRIM [%] ® The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel
schedule. T
i
® “Long-term fue! trim” at the moment a malfunction is detected is displayed.
L-FUEL TRIM [%] @ The long-term fuel trim indicates much more gradual feedback compensation to the base fuel schedule
than short-term fuel trim. EE
Lint}
ENGINE SPEED . . I
[rpm) ® The engine speed at the moment a malfunction is detected is displayed.
RA
Z:-*[f:;:]PEED [km/h} ® The vehicle speed at the moment a malfunction is delected is displayed.
ABSOL PRESS BR
[kPa} or [kgicm?] or ® The absolute pressure at the moment a malfunction is detected is displayed.
[osi]
*: The items are the same as those of 1st trip freeze frame dala. 8T
g7
A
EL
D2
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE

CONSULT (Contd)

Monitored item

ECM

. . Main o
[Unit] input - Description Remarks
signals signals
CMPS-RPM Indicates the engine speed computed
{REF) [rpm] from the REF signal (180° signal) of the

camshaft position sensor.

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S
[°C] or [°F]

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

® When the engine coclant temperature
sensor is open or short-circuited, ECM
enters fail-safe mode. The engine cool-
ant temperature determined by the ECM
1s displayed.

FR 02 SEN [V]

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

RR 02 SEN [V]

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

FR 02 MNTR
[RICH/LEAN]

O OO O 00O

O 100 O OO0

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

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

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

® Affer turning ON the ignition switch,
“RICH” is displayed unlil air-fuel mixture
ratio feedback control begins.

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

RR 02 MNTR
[RICH/LEAN]

Display of rear heated oxygen sensor
signal:

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

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

® When the engine is stopped, a ceitain
value is ingicated.

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

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

BATTERY VOLT V]

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

OO0 O

The throttle position sensor signal volt-
age is displayed.

TANK F/TMP SE [°C]
or [°F]

The fuel temperature judged from the
tank fuel temperature sensor signal volt-
age is displayed.

EGR TEMP SEN [V]

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

INT/A TEMP SE [*C]
or [°F]

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

START SIGNAL
[ON/OFF]

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

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

CLSD THL/P SW
[ON/OFF]

Indicates [ON/OFF] condition from the
throttle position sensor sighal.

AIR COND SIG
[ON/OFF}

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

P/N POSI SW
[ON/OFF]

OO I00 O0OI000| O

O] O 00O

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

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitered item ECM Main
[Unit} input sianals Description Remarks
signals 4

PW/ST SIGNAL

[ON/OFF] condition of the power steering

{medium-pressure side) determined by

[ON/OFF] oil pressure switch determined by the
power steering oil pressure signa!l is indi-
cated.

LOAD SIGNAL ® Indicates {[ON/QOFF] condition from the
rear defogger signal.

AMB TEMP SW O O ® Indicates [ON/OFF] condition from the

[ON/OFF] ambient air temperature switch signal.

IGNITION SW O @ [ndicates [ON/OFF] condition from igni-

[ON/OFF] tion switch.

A/C PRESS SW ® |ndicates [ON/OFF] condition of the air

[ON/OFF] O conditioner triple-pressure switch

the pressure of the air conditioning high
pressure side.

INJ PULSE [msec]

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

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

B/FUEL SCHDL
[msec]

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

IGN TIMING [BTDC]

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

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

IACV-AAC/HV [%)]

OO0 OO0

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

PURG VOL C/V [%)

Indicates the EVAP canister purge vol-
ume control solenoid valve compuied by
the ECM according to the input signals.
The opening becomes larger as the
value increases.

A/E ALPHA [%]

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

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

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

EVAP SYS PRES [V]

O

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

AIR COND RLY
[ON/OFF]

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

FUEL PUMP RLY @ Indicates the fuel pump relay control con-
[ON/OFF] dition determined by ECM according to
the input signals.
COOLING FAN ® |ndicates the control condition of the
[HI/LOW/OFF] cooling fan (determined by ECM accord-
ing to the input signal).
HI ... High speed operation
LOW ... Low speed operation
OFF ... Stop
EGRC S0V ® The control condition of the EGRC-sole-
[ON/OFF] noid valve {determined by ECM accord-
ing to the input signal) is indicated.
® ON ... EGR is operaticonal
QFF ... EGR operation is cut-off
VENT CONT/NV ® The control condition of the EVAP canis-
[ON/OFF] ter vent control valve (determined by

ECM according to the input signal} is
indicated.

ON ... Closed

OFF ... Open

FR O2 HEATER
ION/OFF]

indicates [ON/QFF] condition of front
heated oxygen sensor heater determined
by ECM according to the input signals.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitored item ECM Main
{Unit] input signals Description Remarks
signals 9

RR 02 HEATER
[ON/OFF]

® |ndicates [ON/OFF] condition ¢f rear

heated oxygen sensor heater determined

by ECM according to the input signals.

VC/V BYPASSHV
[ON/OFF]

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

® ON ... Open
OFF ... Closed

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 throtile opening computed by
ECM according to the signal voltage of
the throttle position sensor.

MASS AIRFLOW
[g'mfs]

® |ndicates the mass airflow computed by
ECM according to the signal voltage of
the mass airflow sensor.

MAP/BARO SW/V
[MAP/BARO]

® The control condition of the MAF/BARO
switch solenoid valve (determined by
ECM according 1o the input signal) is
indicated.
MAP ... Intake manifold absolute pres-
sure
BARO ... Barometric pressure

ABSOL PRES/SE [V]

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

VOLTAGE ® Voltage measured by the voltage probe.
(vl
PULSE ® Pulse width, frequency or duty cycle ® Only “4" is displayed if item is unable o

[msec] or [Hz] or [%6]

measured by the pulse probe.

be measured.

® Figures with “#”s are temporary ones.
They are the same 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

TESTITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

® Engine: Return to the original trouble

condition

® Change the amount of fuel injection

using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Hamess and connector
Fuel injectors
Front heated oxygen sensor

® Engine: After warming up, idle the
IACV-AAC/V OPEN- engine. Engine speed changes according to the | #® Harness and connector
ING ® Change the |AGV-AAC valve opening | opening percent. ® |ACV-AAC valve
percent using CONSULT.
® Engine: Return to the original trouble
ENG COOLANT condition It trouble symptom disappears, see . Esr?fgigggrft"g::‘i‘;;tur & consor
TEMP ® Change the engine coolant tempera- | CHECK ITEM. . Fugl injectors p

ture using CONSULT.

IGNITION TIMING

® Engine: Return to the original trouble

condition

Timing light: Set

Retard the igniticn timing using CON-
SULT.

If trouble symplom disappears, see
CHECK ITEM.

Adjust initial ignition timing

Igniticn switch: ON

Harness and connector

® Engine: After warming up, idle the ® Marness and connector
engine. ® Compression
® A/C swilch “OFF” . . ® |njectors
POWER BALANCE | o Shift lever “N” Engine runs rough or dies. ® Power transistor
® Cut off each injector signal one at a ® Spark plugs
time using CONSULT. ® |gnition coils
L
®

COOLING FAN

Turn the cocling fan “ON” and “OFF”
using CONSULT.

Cooling fan moves and stops.

Cocling fan motor

FUEL PUMP RELAY

Ignition switch: ON {Engine stopped)
Turn the fuel pump relay “ON"” and
“OFF” using CONSULT and listen ta
aperating sound.

Fuel pump relay makes the operating
sound.

Harness and connecior
Fuel pump relay

EGRC SOLENOID
VALVE

fgnition switch: ON

Turn solenoid valve “ON" and “OFF”
with the CONSULT and listen to oper-
ating sound.

Solenoid valve makes an operating
sound.

Harness and connector
Solencid valve

SELF-LEARNING
CONT

In this test, the coefficient of seli-learning control mixture ratio retums to the original coefficient by touching “CLEAR” on

the screen.

PURG VOL CONTN

® Engine: After warming up, run engine

at 1,500 rpm.

Change the EVAP canister purge vol-
ume control solenoid valve opening
percent using CONSULT.

Engine speed changes according to the
opening percent.

Harness and connector
EVAP canister purge volume control
solenoid valve

TANK F/TEMP SEN

Change the tank fuel temperature using CONSULT.

VENT CONTROL/V

Ignition switch: ON (Engine stopped)

Turn solencid valve “ON” and “OFF"
with the CONSULT and listen {0 oper-
ating sound.

Solencid valve makes an operating
sound.

Harness and connector
Solenoid valve

VC/V BYPASS/V

ignition switch: ON (Engine stopped)

Tum solenoid valve “ON” and “"OFF”

with the CONSULT and fisten to oper-
ating sound.

Solenoid valve makes an operating
sound.

Harness and connector
Solenoid valve

MAP/BARQO SW/V

Ignition switch: ON

{Engine stopped)

Turn the MAP/BARC switch solenoid
valve between “MAP” and "BARO”
using CONSULT and listen for operat-
ing sound.

MAP/BARO switch solenoid valve makes
an operating sound.

Harness and cannector
MAP/BARQ switch solenoid valve
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

DTC WORK SUPPORT MODE

TEST MODE TEST ITEM CONDITION REFERENCE PAGE

PURGE FLOW P1447 EC-373

VC CUT/ BP/V P1491 EC-392

§¥Q$ESATIVE PURG VOL CN/V P1444 EC-361
EVAP SML LEAK P0440 EC-268

EVAP SML LEAK P1440 EC-351

FR 02 SENSOR P0130 EC-147

FR 02 SENSOR FR ©2 SENSOR P0131 Refer 16 corres ) _ EC-154
ER O2 SENSOR P0132 oo ponded trouble diagnosis EC-161

FR Q2 SENSCR P0133 EC-168

RR 02 SENSOR P0137 EC-185

AR 02 SENSOR RR 02 SENSCR P0138 EC-192
AR 02 SENSOR P0139 EC-199

EGR SYSTEM P0400 EC-250

EGR SYSTEM EGRC-BPFT/VLY P0402 EC-258
EC-344

EGR SYSTEM P1402

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM {REMEDY?)
® Ignition switch; ON
SELF-DIAG (Engine stopped) N
RESULTS ® Displays the results of on board o Objective system
diagnostic system.
@ [gniti itch: ON
(g;: 'ic:_‘r; S:CI)C edc)) ® Harness and connector
g PP _ [|Throttle valve: OFE ® Thrattle position sensor (Closed
® Throitle position sensor circuit is opened throttie position)
tests i
CLOSED THROTTLE ested when throttll‘e I opened ® Throttle position sensor (Closed
and closed fully. (“IDLE POSI- " .
POSI L , throttle position) adjustment
TION” is the test item name lor @ Throttle linkage
the vehicles in which idle is Throttle valve: ON . 9¢
selected by throttle position sen- | closed ® Verity operation in DATA
MONITOR maode.
sor.}
® Hamess and connector
" e e e ot
THROTTLE POSI g pp L valve fully opened | More than P !
® Throtile position sensor circuit is ment
SEN CKT ) — Throttle valve | 3.0V .
tested when throttle is opened fully closed) ® Throttle linkage
and closed fully. 4 ® Verify operation in DATA
MONITOR mode.
® Igniti itch: .
Ignm_on switch: ON Out of N/P posi- ® Harness and conneclor
(Engine stopped) . OFF o .
PARK/NEUT POSI ® Inhibiior position switch circuit is tions ® Inhibitor switch
SW CKT P ) . . #® Linkage or Inhibitor switch adjust-
tested when shift lever is manipu- "
lated In N/P positicns ON ment

FUEL PUMP
CIRCUIT

® gnition swiich: ON
{Engine stopped)

® Fuel pump circuit is tested by
checking the puisation in fuel
pressure when fuel tube is
pinched.

There is pressure pulsaticn on

the fuel feed hose.

® Harness and connector
® Fuel pump

® Fuel pump relay

® Fuel fiter clogging

® Fuel leve!

EC-68



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

EGRC SOL/V CIR-
Ccuir

@ |gnition switch: ON

(Engine stopped)

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

The solenocid valve makes an
operating sound every 3 sec-
onds.

® Harness and connector
® EGRC-solenoid valve

START SIGNAL
CiRCUIT

® Ignition switch; ON — START

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

Start signal: OFF —> ON

® Harness and connecior
® [gnition swiich

PW/ST SIGNAL
CIRCUIT

® |gnition switch: ON

(Engine running)

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

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 vehicle is running at
a speed of 10 km/h (6 MPH) or
higher.

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

® Harness and connector
® Vohicle speed sensor
® 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.

® Adjust ignition timing (by moving
camshaft position sensor or dis-
tributor)

® Camshaft position sensor drive
mechanism

MIXTURE RATIO
TEST

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

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

® |INJECTION SYS (Injector, fuel
pressure regulator, harness or
cannhector)

® IGNITION SYS (Spark plug,
power transistor, ignition coil, har-
ness or connactor)

® VACUUM SYS (Inlake air leaks)

@ Front heated oxygen sensor Gir-
cuit

@ Front heated oxygen sensor
operation

® Fuel pressure high or low

® Mass air flow sensor

IACV-AAC/V
SYSTEM

® After warming up, idie the engine.

& |[ACV-AAC valve system is tested
by detecting change in engine
speed when IACV-AAC valve
opening is changed to 0%, 20%
and 80%.

Difference in engine speed is

greater than 150 rpm between
when valve opening is at 80%
and 20%.

® Harness and connector

® |ACV-AAC valve

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

@ |AS (idle adjusting screw) adjust-
ment

POWER BALANCE

® After warming up, idle the engine.

® Injector operation of each cylinder
is stepped one after another, and
resultant change in engine rota-
tion is examined 1o evaluate com-
bustion of each cylinder. {This is
only dispfayed for modeis where a
sequential muitiport fuel injection
system is used.)

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

® Injector circuit (Injector, harness or
connector)

@ [gnition circuit (Spark plug, ignition
coil with power transistor harness
or connector}

® Compression

® Valve timing
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE (RECORDING VEHICLE DATA)

CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MON!-
TOR” mode.
1. “AUTO TRIG” {Automatic trigger):
® 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 mal-
function is detected by ECM.
DATA MONITOR can be performed continucusly until a malfunction is detected. However, DATA
MONITOR cannot continue any longer after the malfunction detection.
2. “MANU TRIG" (Manual trigger):
e DTCAst 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”
¢ While trying to detect the DTC/1st trip DTC by performing the “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE”, be sure to select to “DATA MONITOR (AUTO TRIG)” mode. You
can confirm the malfunction at the moment it is detected.
* While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors,
components and harness in the “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE”, the moment a malfunction is found the DTC/1st trip DTC will be disptayed. {(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 condi-
tion.

|In seLect monmor ITeM | |1 seT Recoroinacono | | [ seT Recomoma conp |

ECM INPUT SIGNALS AUTO TRIG I MANU TRIG_I l AUTO TRIG I MANU TRIG
MAIN SIGNALS HI SPEED LONG TIME IR one Tve

| |
|  seLecTioN From mEnU | [ | |
I 1 L | | |
I | || |
[serinve]l  START | | | L |
“SETTING” “AUTO TRIG” “MANU TRIG”
A malfunction can he A malfunction can not be
displayed on “DATA displayed on “DATA
MONITOR” screen MONITOR" screen
automatically if detected. automatically even if
detected.

SEF5220Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample

"~ Hood opener

for G5T

Data link connector

-

SEF480U

VTX GENERIC OBD il
PROGRAM CARD

Press [ENTER]

Sample screen”

SEF3985

OBD Il FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCS

F3: SNAPSHOT

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

Sample screcn”

SEF4168

Generic Scan Tool (GST)

DESCRIPTION
Generic Scan Tool (OBDII scan tocl) complying with SAE J1978
has 7 different functions explained on the next page.

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

manual.

GST INSPECTION PROCEDURE

1. Turn off ighition switch.
2. Connect "GST” to data link connector for GST. (Data link
connector for GST is located under LH dash panel near the

fuse box cover.)

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

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

shown.)

5. Perform each diagnostic mode according to each service
procedure.

For further information, see the GST Operation Manual of

the tool maker.

EC-71

GL

BT

i
=

an
52

=

o
=)

(/%]
o)

225



226

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

MODE 1

READINESS TESTS

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

MODE 2

(FREEZE DATA)

This mode gains access to emission-related data value which were stored by ECM
during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-63).]

MODE 3

DTCs

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

MODE 4

CLEAR DIAG INFO

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

® Clear diagnostic trouble codes (MODE 3)

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

® Clear freeze frame data (MODE 2)

® Reset status of system monitoring test (MODE 1)

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

MOQODE 6

(ON BOARD TESTS)

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

MODE 7

(ON BOARD TESTS)

This mode enables the off board test drive o obtain test results for emission-related
powertrain components/systems that are continuously monitored during normal driv-
ing conditions.

MODE 8

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

® Vacuum cut valve bypass valve closed

In the following conditions, this mode cannot function.

® Low ambient temperature

® | ow battery voltage

® Engine running

® Ignition switch “OFF”

® | ow fuel temperature

® Joo much pressure is applied to EVAP system
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TROUBLE DIAGNOSIS — Introduction

Sensors

@ -
RS

Actuators

MEFO36D

SEF233G

SEF234G

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

.. Vehicle & engine model
.. Date, Frequencies

... Road conditions

... Operating conditions,

KEY POINTS

Weather conditions,
Symptoms

SEFS07L

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 actua-
tors. It is essential that both input and output signals are proper
and stable. At the same time, it is important that there are no
problems such as vacuum leaks, fouled spark plugs, or other
problems with the engine.

It is much more difficult to diagnose a problem that occurs inter-
mittently 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 pre-
vent 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-75.
Before undertaking actual checks, take a few minutes to talk

with a customer who approaches with a driveability complaint. FE
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms &l
are present and under what conditions they occur. A “Diagnos- ™
tic Worksheet” like the example on next page should be used.
Start your diagnosis by looking for “conventional” problems first. MT
This will help troubleshoot driveability problems on an electroni-
cally controlled engine vehicle.
AT
4
R&,
Diagnostic Worksheet
There are many operating conditions that lead to the malfunc-
tion of engine components. A good grasp of such conditions can  ©!
make trouble-shooting faster and more accurate.
In general, each customer feels differently about a problem. It -
is important to fully understand the symptoms or conditions for RS
a cusiomer complaint.
Utilize a diagnostic worksheet like the one on the next page in _
order to organize all the information for troubleshooting. ET
Some conditions may cause the malfunction indicator lamp to
come on steady or blink and DTC to be detected. Examples: 1,
e Vehicle ran out of fuel, which caused the engine to misfire.
o Fuel filler cap was left off or incorrectly screwed on, allow-
ing fuel to evaporate into the atmosphere [for the models L
with EVAP (SMALL LEAK) diagnosis]. )
I3
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

WORKSHEET SAMPLE
Customer name  MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date

Fuel and fuel filler cap

1] Vehicle ran out of fuel causing misfire
LJ Fue! filler cap was left off or incorrectly screwed on.

[ Impossible to start 1 No combustion [0 Partial combustion
- O Partial combustion affected by throttle position
[ Startabilit
Startability 1 Partial combustion NOT affected by throttle pasition
{1 Paossible but hard to start O Others { ]
. L1 No fast idle L1 Unstable U High idle [ Low idle
O idling
O Others [ 1
Symptoms
L/ Stumble [l Surge O Knock 0 Lack of power
[T Driveability L1 Intake backfire L1 Exhaust backfire
[0 Others [ 1
(1 At the time of start O While idling
0 Engine stail I While accelerating O While decelerating
[ Just after stopping [0 While loading
Incident ocourrence O Just after defivery ] Recenily
0 In the morning [3 At night 10 In the daytime
Frequency 1 All the time O Under certain conditions (1 Sometimes

Weazther conditions

M Not affected

Driving conditions

O While decelerating O While turning (RH/LH)

Vehicle speed [ AT RN IV TR TR U SN SN S
10 20 30 40 50 60 MPH

Weather O Fine 0 Raining O Snowing O Others | ]
Temperature _ Hot 1 Warm O Cool O Cold O Humid °F
0O Cold 1 Buring warm-up O After warm-up
Engine conditions Engine speed | . | . i | [ \ |
0 2,000 4,000 6,000 8,000 rpm
Road conditions T3 In town O In suburbs [0 Highway 1 Cff road {up/down)
1 Not affecied
L1 At starting O While idling [0 At racing
O While accelerating 0 While cruising

Malfunction indicator lamp

1 Turned on [0 Not turned on
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____ TROUBLE DIAGNOSIS — Work Flow

- ..~ Work Flow
" CHECK N - o
' _

¥

| CHECK INCIDENT CONDITIONS. e R STEP | -
Listen to customer complaints. (Gel symptoms.) B

CHECK DTC AND FREEZE FRAME DATA. | B srep ER
Check and PRINT QUT {write down) (1st trip) Diagnostic Trouble Code (DTC)and |77 7777777777 TEP I
Freeze Frame Data (Pre-check). Then clear. Paste it in repair order sheet.

if DTC is not available even if MIL lighis up, check £ECM fail-safe. (Refer tc EC-80.) LE
Also check related service bulletins for information. L

Symptoms No symptoms, except MIL
collected. lights up, or (Tst trip) BTC
exists at STEP Il
b 4 .
Verify the symptom by driving in the condition the cus- .1 L
.tomer describec[_ ....................................................................................... STEP “I FE
Normal Code Matfunction Code
| (at STEP I) (at STEP i) _
at STEP I CL
: . ¥ v - )
INCIDENT CONFIRMATION [ STEP IV
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”. W
»| Choose the appropriate action. gl T STEP V A
Malfunction Code (at STEP Il or 1V) il\lormal Code (at both STEP Hl and IV)
BASIC INSPECTION [,
SYMPTOM BASIS (at STEP | or Ili)
................................................................ [ 3 !h; p
h iFe
Perform inspections ]
according to Symptom -
Matrix Chart. Bl
, ‘ 4 STEP VI
TROUBLE DIAGNOSIS FOR DTC PXXXX. ST
REPAIR/REPLACE ES
NG FiNAL cHECK B
Confirm that the incident is completely fixed by performing BASIC INSPECTION and | ..., STEP VI
DIAGNOSTIC TROUBLE CODRE CONFIRMATION PROCEDURE (or OVERALL
FUNCTION CHECK). Then, erase the unnecessary (already fixed) (1st trip) DTCs in HA&
ECM and TCM (Transmission control module).
lOK
el
CHECK OUT
*1: If the incident cannat be duplicated, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-97. ]F&
2N

*2: if the on board diagnostic system cannot he performed, check main power supply and ground circuit. Refer to
“TROUBLE DIAGNOSIS FOR POWER SUPPLY", EC-98.

*3: If time data of “SELF-DIAG BESULTS” is other than “0” or “1t” refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT
INCIDENT”, EC-97. _

- *4: If the malfunctioning part cannot. be found, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-97.
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP DESCRIPTION
STEP 1 Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET”, EC-74.
Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool) the (1st
trip) Diagnostic Trouble Code (DTC) and the (st trip} freeze frame data, then erase the code and the data. (Refer
to EC-50.) The (1st trip) DTC and the (1st trip} freeze frame data can be used when duplicating the incident at
STEP I STEP Il & 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 EC-81.)
Also check related service bullsting for information.
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
STEP 1l to the vehicle in DATA MONITOR (AUTCQ TRIG) mode and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)
If the malfunction code is detected, skip STEP IV and perform STEP V.
Try to detect the (1st trip) Diagnostic Trouble Code by driving in (or performing) the “DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE”. Check and read the (1st trip) DTC and {1st trip) freeze frame data by
using CONSULT or Generic Scan Tool.
During the {1st trip} DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO
STEP IV TRIG) made and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.}
In case the "DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” is not available, perform the
“OVERALL FUNCTION CHECK” instead. The (1st trip) DTC cannot be displayed by this check, however, this sim-
plified “check” is an effeclive alternative.
The “NG” result of the “OVERALL FUNCTION CHECK” is the same as the (1st trip} DTC detection.
Take the appropriate action based on the results of STEP | through IV.
STEP V If the malfunction code is indicated, proceed to TROUBLE DIAGNGSIS FOR DTC PXXXX.
If the normal code is indicated, proceed to the BASIC INSPECTION. (Refer to EC-77.) Then perform inspections
accerding to the Symptom Matrix Chart. (Refer to EC-81.)
Identity where to begin diagnosis based on the relaticnship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using (racing} “Harness Layouts”.
Gently shake the related connectors, components or wiring harness with CONSULT set in "DATA MONITOR
(AUTO TRIG)" mode.
STEP VI Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-84.
The “BDIAGNOSTIC PROCEDURE” in EC section contains a description based on open c¢ircuit inspection. A short
circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gl
section ("HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection™).
Repair or replace the malfunction parts.
Once you have repaired the circuit or replaced a cemponent, you need to run the engine in the same conditions
and circumstances which resulted in the customer’s mitial complaint.
Perform the “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” and confirm the normal code
STEP Vil [Diagnostic trouble code No. PO00C or 0505] is detected. Ii the incident is still detected in the final check, perform

STEP VI by using a different method from the previous one.
Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixad) (1st trip) DTC in
ECM and TCM (Transmission control module). (Refer to EC-48.)
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Basic Inspection
Precaution:
Perform Basic Inspection without electrical or mechanical Gl
loads applied;
® Headlamp switch is OFF,
e Air conditioner switch is OFF, 171,
= e Rear window defogger switch is OFF,
e Steering wheel is in the straight-ahead position, etc.
— B
SEF1421
BEFORE STARTING LG
B oriver side——_ Fuel pump fuse (15A) 1. Check service records for any recent
repairs that may indicate a related
problem, or the current need for sched-
uled maintenance.
2. Open engine hood and check the fol-
lowing: —=
® Harness connectors for improper con- PS
¢ nections
Hood opener = ink connector | | ® Vacuum hoses for spiits, kinks, or
—__ for CONSULT - improper connections Gl
s ® Wiring for improper cannections,
SEF473U pinches, or cuts
[ i
B v
CONNECT CONSULT TO THE VEHICLE. &T
Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” from the menu, Refer to o
EC-60. Fﬂ#ﬂl
= ¥ Eé’i\
N NG e
-—harness connector CHECK IGNITION TIMING. .| Adjust ignition timing by
TN s SEF647U| | 1. Warm up engine to normal operating turning distributor. _
temperature. B
Timing 2. Stop engine and disconnect throttle
position sensor harness connector.
3. Start engine. T
4. Check ignition timing at idle using tim-
ing light.
Ignition timing: BS
20°:+2° BTDC =
OK
¥ 3T
CHECK BASE IDLE SPEED. NG | Adjust engine speed by
SEF284G] [ Does engine speed fall to the following "1 turning idle speed adjust- e
speed? ing screw. I
650250 rpm (in “N” position)
(ij OK EL

(Go to next page.)

_4
o)
b

3
&
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TROUBLE DIAGNOSIS — Basic Inspection

\,

Basic Inspection (Cont’d)
®

@ l

A< A

SEF648U
m CISCOMMEST
A€ 6y
1. He
Threttle poesibion switch connector
5]5 %)
AECSE54A

NG i .
CHECK CLOSED THROTTLE POSITION »| Adjust continuity signal by
SWITCH IDLE POSITION. rotating throttle position
/:' 1. Select “A/T”, then “DATA sensor body.
L' MONITOR".
2. Select “ENGINE SPEED” and l
“CLOSED THL/SW”.
3. Read "CLOSED THL/SW” sig-
nal under the following condi- EE?A%‘—RI\[?LE POSITION
tien: : .
® Raise engine speed o 2,000 1 x\gﬁrr:alugpee?gt}i?]z tt?am
rom. -
® Gradually iower engine p el’aéuqe E:n%ls-’g)g
speed. elec {
“CLOSED THL/SW” should turn =/ THL/P SW" in
“ON’" at 950+150 rpm with trans- “DATA MONI-
mission in N position. TCR (manual trig-
R —Mm8 ——— ger)” mode with
.ﬁ . 1. Disconnect thrattle position sen- CONSULT before
A=h sar harness connectar and stopping engine.
closed throitle position switch 2. Reconnect throtile
harness connecior. pasn'ion sensor har-
2. Check continuity between ness connector and
ciosed Th“@e posifion swilch closed throttle position
terminals (8) and (5) under the switch harness con-
following condition. nector
¢ f:)?;fe engine speed o 2,000 3. Turn ignition switch
* Grgdgally lower engine 4 T(am fgnition switch
speed. - B .
Continuity should exist (Closed OFF" and wait at
throttle position switch ciosed) at least 5 seconds.
950+150 rpm with transmission in 5. , Repeat steps
N position. SCEE% Z}I_I_LiJDtli:!
OK SW” in "DATA
| MONITOR”
4 mode with
/S Reconnect throtile position sensor CONSULT
harness connector and closed ShaQQGS to
throftle position switch harness ON”,
connectot. ‘ Repegtftggs
3. and 4.
times.
y NG
CHECK TARGET IDLE SPEED. »| Adjust idle speed. Refer to
/. Read the engine idle speed in EC-34.
KE “DATA MONITOR"” mode with

CONSULT.

70050 rpm

(in “N” position)
OR

Check idle speed.
700x50 rpm
(in “N”’ position)

IOK

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

Erase the stored memory in ECM and
TCM (Transmission control module).
Refer to “ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION” (EC-40) and "HOW
TO ERASE DTC” in AT section.

lOK

INSPECTION END
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TROUBLE DIAGNOSIS — General Description

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

pricrity chart.

Diagnostic Trouble Code (DTC) Inspection
Priority Chart

Priority

Detected items (DTC)

1

® ECM (P0605, 0301)

® Mass air flow sensor
{P0O100, 0102}

® Throttle position sensor (P0120,
0403)

® EGRC-solenoid valve (P1400,
1005)

® AT diagnosis communication line
(P1605, 0804)

® Camshaft position sensor {P0340,
0101}

® Vehicle speed sensor
{P0O500, 0104)

® Intake air temperature sensor
(PG110, 0401}

® Knock sensar {P0325, 0304)

® Tank fuel temperature sensor
{PO180, 0402)

® Engine coolant temperature sensor
(PO115, 0103) (P0125, 0908)

® [gnition signal (P1320, 0201}

® Park/Neutral position switch
(P1706, 1003)

® EGR temperature sensor (P1401,
0305)

® A/T related sensors, solenoid
valves and switches (P0705 -
P0725, 1101 - 1208) (PO740 -
P1780, 1108 - 1208)

® Absoclute pressure sensof (P0105,
0803}

® MAP/BARQO switch solenoid valve
(P1105, 1302}

® Closed throttle position swiich
(PO510, 0203}

® Front heated oxygen sensor heater
{P0O135, 0901)

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

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

® Front heated oxygen sensor
(PG130 - P0O134, 0303 - 0412)

® Rear heated oxygen sensor
(PO137 - PO140, 0510 - 0707)

® Rear heated oxygen sensor heater
(P0141, 0902)

® EVAP contrel system pressure
sensor (P0450, 0704)

® EVAP canister vent conirol valve
(P1448, 0309) (P04486, 0903)
(P1448, 0215)

® EVAP canister purge volume con-
trol solenoid valve (P1444, 0214)
(P0443, 1008)

& EVAP control system purge flow
monitoring (P1447, 0111)

® EGR function (P0400, 0302}
(P1402, 0514)

® EVAP control system (SMALL
LEAK) {P0440, 0705) (P1440,
0213)

® EGRC-BPT valve function (P0402,

0308)

® JACV-AAC valve
(P0O505, 0205)

® Misfire (P0304 - PO300, 0605 -
0701)

® Ciosed loop control
(P1148, 0307)

® A/T function (PO731 - PO734, 1103
- 1106) (PO744, 1107)

® Fusl injection system function
(P0172, 0114), (PO171, G115)

® Three way catalyst function
(P0420, 0702)

® Signal circuit from TCM 10 ECM
(POBOD)

EC-79
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

DTC No.

234

CONSULT
GST

ECM™

Detected items

Engine operating condition in fail-safe mode

PO100

0102

Mass air flow sensor gir-
cuit

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

PO115

0103

Engine coolant tempera-
ture sensor circuit

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

Engine coolant temperature decided

Condition (CONSULT display)

Just as ignition switch is turned ON or

Start 40°C (104°F)

More than approx. 4 minutes after igni-

tion ON or Start 80°C (176°F)

40 - BO°C (104 - 176°F)

Except as shown above (Depends on the time)

PO120

0403

Throttle position sensor
circuit

Throttle position will be determined based on the injected fuel amount and the
engine speed.
Therefore, acceleration will be poor.

Condition Driving condition

When engine is idling Normal

Poor acceleration

When accelerating

Unable to
access
ECCS

Unable to
access
Diagnostic
Test Mode
Il

ECM

ECM fail-safe activating condition

The computing function of the ECM was judged to be malfunctioning.

When the fail-safe system activates (i.e., if the ECM detects a malfunction
condition in the CPU of ECM), the MALFUNCTION INDICATOR LAMP on the
instrument panet lights to wam the driver.

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

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

ECM fail-safe operation

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

Fuel injection Simultaneous mukiport fuel injection system

Ignition timing Ignition timing is fixed at the preset vaive

Fuel pump relay is “ON” wher engire is running and “QFF”

Fuel pump when engine stalls

{ACV-AAC valve Fuli apen

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

*1: In Diagnostic Test Mode Il {Self-diagnostic results)
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TROUBLE DIAGNOSIS - General Description

Symptom Matrix Chart

SYMPTOM .
g g
—_ Q T
b2 = W
: = i i 0
S S 1y g3z ]|8 1A
i 2] o = s
W z ! O Gle | BT
[ o O 1T} =
E I AlTl(S5|g|©
SYSTEM & gk ¢ Slz2lal2 x B
— Basic engine control system t g % 8 N e e 'ﬂ‘: % 9@ | o | Reference page = ke
wl = = b
ot ol L|% A Ejz |z |w _('3 8 )
= o (] 18 - 3 [@] o ':( | -
ciL|l2le|Ylz|Z|lEIR 529 "
< Jdla[5/2(8 EE(2/2|o|= L&
Elal 3 519 |0 ) L
w -l =|9|F Jlg i C|E|(Wwlwla
w|Q|& Wl o} Tz
O E|x | = o] ) =
zu|Ell|c|la|z 2122 x
= = [ia] o0 o W
S|z |l |S|Z|E|Cib|d
s12/8|2/9(8|132|2|8|21%|E
Tlalz|lo ST |2 a|o|d|0!a
Warranty symptom code AA | AB |AC|AD | AE | AF [AG [ AH | AJ | AK | AL | AM | HA
Fuel Fuiel pump circuit 1 i 2 3 2 2 2 3 2 |EC-423 EE
Fuel pressure regulator system 3 3 4 4 4 4 4 4 4 4 EC-32
Injector circuit 1 1 2 3 2 2 2 2 EC-417
Evaporative emission system 3 3 4 4 4 4 4 4 4 4 EC-20 &L
Air Positive crankcase ventilation system 3 3 4 4 4 4 4 4 4 4 1 EC-30 =
Incorrect idle speed adjustment 3 3 1 1 1 1 1 EC-77
IACV-AAC valve circuit 1 1 2 3 3 2 2 2 2 2 2 | EC-297 -
IACV-FICD solenoid valve circuit 2 2 3 3 3 3 3 3 3 3 EC-432 W
Ignition Incorrect ignition timing adjustment a 3 1 1 1 1 1 1 EC-77
Ignition circuit 1 1 2 2 2 2 2 2 EC-322 ‘
EGR EGRC-soleroid valve circuit 2|2]3a]|3s 3 EC-333 A
EGR system 2 1 2 3 3 3 2 2 3 3 EC-250
Main power supply and ground circuit 2 2 3 3 3 3 3 2 3 2 |EGC-98
Air conditicner circuit 2|21 3i3|3|3|3]|3]|3 3 2 | HA section Ea
1 - 6. The numbers refer to the probability of the cause, 1 being the most likely. (continued on next page)
BR
[F,
gL
(D
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
T
g e
— O I
Il | |5 % -
o s
O 8 H E Q z g
] & i ElElo|E
— = [&] o = <L,
— Jim] ] = I
= 21 ¥ i ol S A
SYSTEM % rull = Qi &lg |3 |
— ECCS system o G % 8 w g el % @ A | Reference page
& ZIE|C|RIE z| L |©|8 |3
= < w o F a = = o E 40 =2
£ L8 W 2125/ {L|3|a
-l 2 = = I = - s = = =
El2le o Ol o | = | w r|o
S1glzlo 919 |a|lc|z|f | w|lw!’
oI = I T i > 1=
W & = Q <t = =
o} El¥ |w| o > u |l s | & | &
SlIZ|E|(E |l | (82|l lw|w =
z1elg|z12]813/3|3/5(8 %)k
T|lalEls(3|lT|e|ola|a|D|L|S
Warranty symptom code AA | AB|AC | AD | AE| AF |AG[AH | AJ | AK | AL | AM | HA
ECCS Camshaft position sensor circuit 2 2 3 3 3 3 3 3 EC-244
Mass air flow sensor circuit 1 1 2 2 2 2 2 2 EC-103
Front heated oxygen sensor circuit 3 2 3 2 2 2 2 EC-147, 154
Engine coolant temperature sensor circuit | 1 1 2 3 2 3 2 2 3 2 EC-126, 142
Throttle pesition sensor circuit 1 2 2 2 2 2 2 2 EC-131
Incorrect throttle position sensor adjust- 3 1 1 1 1 1 1 1 EG-77
ment
Vehicle speed sensor circuit 2 3 3 3 EC-293
Knock sensor circuit 2 3 EC-235
ECM 2 2 3 3 3 3 3 3 3 3 3 EC-311, 80
Start signal circuit 2 EC-420
Park/Neutral position switch circuit 3 3 3 3 3 EC-400
Power steering oil pressure switch circuit 2 3 2 EC-428
1 - 6: The numbers refer to the probability of the cause, 1 being the most likely. (continued con next page)
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM

SYSTEM

— Engine mechanical & other Reference page

HESITATION/GURGING/FLAT SPOT
ROUGH IDLEHUNTING

IDLING VIBRATION

EXCESSIVE FUEL CONSUMPTION

ENGINE STALL
;’ OVERHEATS/WATER TEMPERATURE HIGH

& | HIGH IDLEALOW IDLE

& | SLOW/NO RETURN TO IDLE

% | EXCESSIVE CIL CONSUMPTION

£ | BATTERY DEAD (UNDER CHARGE)

X
—

r:l’il LACK OF POWER/PCOR ACCELERATION
X
o
by
I

¥ | HARD/NO START/RESTART (EXCP. HA)

& | SPARK KNOGK/DETONATION

>
m
>
O

Warranty symptom code
Fuel Fuel! tank
Fuel piping
Vapor lock
Valve deposit
Poor fuel (Heavy weight gasofine, Low 5 5 5 5 5 5 5
octane) — =
Air Air duct
Air cleaner
Air leakage from air duct [T
{Mass air {low sensor — throttle body) A 5 5 5 5 5
Throttte body, Throttle wire 5 5 5 5 FE section
Air leakage from intake manifold/ o AT
Collector/Gasket
Cranking Battery
Alternator circuit EL section

Starer circuit 7
Flywheel/Drive plate
Inhibitor switch
Engine Cylinder head
Cylinder head gasket 4 3
Cylinder block
Piston 4 B
Piston nr}g 6 6 6 6 6 6 6 6
Connecting rod .

- EM section
Bearing
Crankshaft
Valve Timing belt
mechanism | Camshaft

FE section

wn

o
3
5]
o
4
3]
il
[

-
—
ury
—
ury
-
—y

-

EM section
AT section

N bW

@
=]

s{s | 5] 5|5 515 5 D
Intake valve 3 Re

Exhaust valve
Exhaust Exhaust manifold/Tube/Muffter/Gasket .
FE section
Three way catalyst
Lubrication | Oil pan/Qil strainer/Oil pump/Oil filter/Oil MA, EM, LC
gallery 5 5 5 5 5 5 5 5 section
Oil level (Low)/Filthy oil [l
Cocling Radiator/Hose/Radiator filler cap
Thermostat 5
Water pump
Water gallery
Cooling fan 5 | E
Coolant level (low)/Contaminated coolant MA, section

LC section

.

[4)]
o
W
o
4}
4]
wn
S
th
inry
=

EC section

3
G

=

1 - 8: The numbers refer 1o the probability of the cause, 1 being the most likely.
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode

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

* Specification data may not be directly related to their components signalsfvalues/operations.

i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the menitor may show the specification
data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data cal-
culated by the ECM according to the signals input from the camshaft position sensor and other ignition timing refated
SEensors.

® If the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air

238

flow sensor, first check to see if the fuel pump control circuit is normal.

MOCNITOR ITEM

CONDITION

SPECIFICATION

§ ® Tachometer: Connect Almost the same speed as the CON-
CMPS-RPM (REF) ® Run engine and compare tachometer indication with the CONSULT value. SULT value.
® Engine: After warming up Idla 10-17V
® Air conditioner switch: “OFF” ] )
MAS AIR/FL SE ® Shift lever: “N”
® No-lvad 2,500 mpm 1.8-24V
COOCIAN TEMP/S @ Engine: After warming up More than 70°C (158°F)

FR Q2 SENSOR

FR O2 MNTR

Engine: After warming up Maintaining engine speed at 2,000 rpm

0 - 0.3V <> Approx. 0.6 - 1.0V

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

RR 02 SENSOR

RR 02 MNTR

Revving enging from idle up to 3,000

Engine: After warming up rpm quickly

0 - 0.3V < Approx. 0.6 - 1.0V

LEAN «> RICH

VHCL SPEED SE

Turn drive wheels and cornpare speedometer indication with the CONSULT
value

Almost the same speed as
the CONSULT value

BATTERY VOLT ® Ignition switch: ON {(Engine stopped) 11 - 14V
® [aniti teh- Throttle valve: fully closed 0.3-0.7V
THRTL POS SEN I?Enltlgn swutch.é)N
(Engine stopped) Throttte valve: fully opened Approx. 4.0V
EGR TEMP SEN ® Engine: After warming up Less than 4.5V
START SIGNAL @® |gnition switch: ON — START — ON OFF — ON — OFF
® Engine: After warming up Throttle valve: [dle position ON
CLSD THLP Sw ® [gnition switch: ON
{Engine stopped) Throttle valve: Slightly open OFF
. Alr conditioner switch: “OFF” OFF
Engine: Afier warming up, idle the
AIR COND SlG engine Air conditioner switch: “ON” ON
{Compressor operates.)
Shift lever: “P” or “N” ON
P/N POSI SW ® [gnition swilch: ON
Except above OFF
) ) ] Steering wheel in neutral position OFF
PW/ST SIGNAL ® E:sir::: After warming up, idle the {forward direction)
The steering wheel is fully turned ON
Rear window defogger is operating. aN
LOAD SIGNAL ® (gnition switch: ON
Rear window defogger is not operating. | OFF
® [gnition switch: ON Below 23.5°C (74°F) OFF
AMB TEMP SW ® Compare ambient temperature with
the following; Above 23.5°C (74°F} ON
® Air conditioner high pressure side: Increasing lo 1,422 - 1,618 kPa {145 - 16.5
2 ] ON
AKX PRESS SW kg/em™. 206 - 235 psi)
® Air conditioner high pressure side: Except above QOFF
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TROUBLE DIAGNOSIS — General Description
CONSULT Reference Value in Data Monitor
Mode (Cont’d)

MONITOR {TEM CCNDITION SPECIFICATION &l
IGNITION SW ® ignition switch: ON — OFF — ON ON — OFF — ON
® Engine: Afier warming up
Idle 2.5 - 3.3 msec
INJ PULSE ® Air conditioner switch: “OFF” d 5-33 R4
® Shift lever: “N”
® No-load 2,000 rpm 2.4 - 3.2 msec
. Idle 0.6 - 1.0 msec =
B/FUEL SCHDL ditto W
2,000 rpm 0.7 - 1.1 msec
, Idle Approx. 12° BTDC
IGN TIMING ditto o
2,000 rpm More than 25° BTDC LE
Idle Approx. 20%
IACV-AACH ditto
2,000 rpm —
. . Icle 0 step
® Engine: Affer warming up - - - —
PURG VOLG/N | ® Air conditioner switch “OFF” Vehicle running (Shift lever ™17)
® No-load 2,0(?0 rpm {90 seconds after starting — .
engine) FE
AF ALPHA ® Engine: After warming up Mainiaining engine speed at 2,000 rpm [ 54 - 155%
EVAP 5YS PRES ® ignition switch: ON Approx. 3.4V A
AIR COND RLY ® Air conditioner switch: OFF — ON OFF - ON s
® |gnition switch is turned tc ON (Operates for 5 seconds) ON
FUEL PUMP BLY ® Engine running and cranking i _|=r
i
Except as shown above OFF e
Engine coolant temperature is 94°C OFF
(201°F) or less. e
$ Engine: Idiing, after warming up Engine coolant temperaiure is between ol
COOLING FAN . Air gondmoner switch “QFF 95°C (203°F} and 104°C (219°F). LOW
Vehicle speed
Engine coolant temperature is 95°C Hl -
{203°F) or more. i
® Engine: Afler warming up Idie OFF
® Air conditioner switch: “OFF”
EGRC SOLV @ Shift lever: “N” Engine speed: Rewving from 1,500 to F‘@
- ON i
® No-load 4,000 rpm quickly
VENT CONT/NV ® |gnition switch: ON OFF
® Engine speed: Idle ON B
FR O2 HEATER
® Engine speed: Above 3,600 rpm OFF
® Engine speed: idle ON )
RR 02 HEATER 8T
® Cngine speed: Above 3,000 rpm OFF =
VC/V BYPASS/NV ® |gnition switch: ON OFF
® Engine: After warming up o, 15
CALAD VALUE ® Air conditicner switch: “OFF"” tdle Approx. 19% )
® Shift lever: “N” o
® No-load 2,500 rpm Approx. 18%
it
] iti itch: Throttle valve: fully closed 0.0% |:3
ABSOL THE/S lgnltlf)n switch: ON Y !
(Engine stopped} Throtile valve: fully opened Approx. 80%
® Engine: After warming up
) o - " Idle Approx. 3.24 g:m/s 14
MASS AIRFLOW ® Alr_condltloqer”swnch. OFF FlA
® Shift lever: “N N ,'
® No-load 2,500 rpm pprox. 12.2 g-m/s
® [gniticn switch: ON BARO g
MAP/BARO SW/V g EL
® Engine: After warming up idie: For 5 seconds after engine start MAP
. Engine is not running Approx. 4.4V
ABSOL PRES/SE ® Engine: After warming up - - B}
Idle (5 seconds after starting engine) Approx. 1.2V B
239
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data
Monitor Mode

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

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

the 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".

CLSDTHLP SW 0009 ABSOL THP/S -00"09 THRTL PCS SEN 20009
10:22 +02'69  10:22 9, +02'69 10:22 x0.1V +02°69
OFF ON 0 25 50 75 100 o 13 26 ag 51
PINC S -
Release e, T ]
._! ------- %
£ull i i
Depress i i
! :
E H
4 i SEF058P

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

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

up engine to normal operating temperature.
Each value is for reference, the exact value may vary.

@t T
[eyoya]
o
D.O
¥ o
-
.'""*-.‘_'.‘

g ""“w, * ‘CMPS«RPM{REF)” should increase gradually
__é e ", whife depressing the acecelerator pedal and
= e, .

E % ", should decrease gradually after releasing
= r, the pedal without any intermittent drop or rise.
0— © .."‘-,..
T T [ P SE—
%J g\"-" o
03° =%
i

O]
Swiwn
o
==

+ &0 -

3]

z w

go n . * “MAS AIR/FL. SE” should increase when
% N . " depressing the accelerator pedal and should

et B T Tl nam pay e, -
i o et has M decrease at the moment "THRTL POS SEN"is
E - closed {accelerator pedal is released).
<L G
o
=3° A
SEFD59P
- [ —
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TROUBLE DIAGNOSIS — General Description

—00"06
+04"87

THRTL POS SEN
09:25

-00"08
+04"67

AR 02 SENSOR

-D0"08

FA 02 SENSOR

08:25

~-00"06
+04"67

INJ PULSE

09.25

x0.1V

x0.01V

09:25

+04"67

x0.01V

MSEC

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

&l
5
- B4y
e B
r
o | + “THRTL POS SEN” should increase while =
depressing the accelerater pedal and should ElRL
decrease while relsasing it
o© =
] LG
® X
@ FE
ol
] GL
% ‘ WT
« "RR 02 SENSOR" may increase immediately after
depressing the accelerator pedal and may
decrease affer releasing the pedal.
] AT
o e o .
A (B4,
w
g
o
K&
ol
o -
@0
SE -
= “‘FR 02 SENSOR™ may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal. ST
& i :
21 BT
L) -
A
<
- “INJ PULSE” should increase when depressing EL
the acceleralor pedal and should decrease
o when the pedal is released.
JTE—— B
o
A

SEF417R
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TROUBLE DIAGNOSIS — General Description

View with instrument lower cover RH removed ECM Terminals and Reference Value

o~ PREPARATION
1. ECM is located behind the instrument lower cover. For this
inspection:
* Remove instrument lower cover.
Glove box
kN ECM harness
protscior SEF481U

2. Remove ECM harness protector.

ECM harness protector
AECO13

3. Perform all voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests eas-
ily.
¢ Open hamess securing clip to make testing easier.

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

- = ‘-ﬁ—*iT:—F
/Thin wire Tester probe

serser)  ECM HARNESS CONNECTOR TERMINAL LAYOUT

101/102]103| 104/105/106} o[41] [53[54[55
07hospog| [110M11112 45]46[57)58/59160

la7]48l62l63]64]65]
113tma115| [116[1171118 Brod] T66676el6d

HS. SEFO64P,
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

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

-
TER- @t
WIRE DATA
MINAL ITEM NDITION
NO COLOR co © (DC Voltage)
: MA
— _ . El
[Engine is running. | (Warm-up condition) TN FRY
Idie speed
ERTERREIEE LG
1 W/B ignition signal SEF186T ﬂ
[Erging is rinfiig. FE
i— Engine speed is 2,000 rpm
GlL
T SEF187T
Bl
[Engine is running.J {(Warm-up condition) FE ’ A&
L Idle speed
2 CRB lgnition check SEF188T .
Fi&
|Engine IS running. BR
Engine speed is 2,000 rpm.
8T
|Engine is running.| {Warm-up condition) s aT
I—— ldle speed an
o | HA
3 L/OR Tachometer SEF190T
2-3v
EL
(v) —
Enains is Turmin 10 0l
(o = s (L o
‘— Engine speed is 2,000 rpm 0 pEEE
SR
oo
T TsERtaT
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL ! |
NO COLOR TEM CONDITION (DC Voltage)
’Engine is running.|
|Ignition switch “OFF”| 0-1v
For a few seconds after turning ignition switch
4 W/G ECCS relay (Self-shutoff) “OFF”
\Ignition switch "OFF”]
_L BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14v)
switch “OFF”
EVAP canister purge vol- |Engine is running.[ BATTERY VOLTAGE
5 L ume control sclenoid 1_
valve Idle speed (11 - 14V)
[Igniticm switch “ON“]
7 PU A/T check signal 0-4.0v
Elgine is runningﬂ
llgnition switch “ON”|
For 5 seconds after turning ignition switch 0-1V
(EONU
8 B/P Fuel pump relay |Engine is running.]
' [Ignition switch “ON"|
BATTERY VOLTAGE
More thar 5 seconds after turning igniticn (11 - 14V)
swilch “ON”
g9 GY/R Alr cond_ltloner riple-pres- |Ignition switch “ON”.| Approximately 6 - 10V
sure switch
. |Engine is running.[
10 B ECCS ground Engine ground
Idle speed
Engine is running. BATTERY VOLTAGE
Cooling fan is not operating. (11 - 14v)
13 LG Cooling fan relay (High}
Engine is running.
|. 0-04v
Cocling fan {High) is operating.
|Engine is running.| BATTERY VOLTAGE
Cooling fan is not operating. {11 -14V)
14 LG/R Cooling fan relay (Low)
|Engine is running.‘
]__ 0-03V
Cooiing fan (Low} is operating.
|Engine is running.|
Approximately OV
Both A/C switch and blower switch are “ON”*
15 R/Y Air conditioner relay — :
|Engine s running. | BATTERY VOLTAGE
L A switch is “oFF" (11 - 14V)
|Igniti0n switch “ON”I Approximately 0.1V
18 OR/L Malfunction indicator lamp |Engine is runnjng_l BATTERY VOLTAGE

L Idle speed

(11 - 14v)

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

244
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
]Engine is running.|
19 B ECCS ground L Engine ground
ldie speed
[Ignition switch “ON”] Approximately Qv
20, BY | Startsignal BATTERY VOLTAGE
[Ignition switch “START”| (1 - 18V)
iEngine is running. |
Both air conditioner switch and blower switch | APProximately OV
21 L/OR | Air conditioner switch are "ON” (Compressor operates) E
|Engine is runm’ng.[ BATTERY VOLTAGE
L Air conditioner switch is “"OFF” (11 - 14V)
|rgnition switch “ON"|
o Approximately OV
22 G/OR Park/Neutral position Gear position is "N or “P
switch e T TN T
Ignition switch “ON
t“‘““‘:] Approximately 5V
Except the above gear position
[Ignition swiich “ON”I (Warm-up condition}
L 03-07V
Accelerator pedal fully released
23 Y Throttle pesition sensor
[lgnition switch "ON”|
Approximately 4V
Accelerator pedal fully depressed
lignition switch “ON”[
I—— ldle speed
[Engine is running. |
L ) Approximately OV
Power steering oil pres- Steering wheel is fully being turned
25 LG/B .
sure switch [Engine is running.]
[_ Approximately 5V
Steeting wheel is not being turned
4-7v
|Engine is running ' Wi C
) 10 e T
26 PU/R Vehicle speed sensor Lift up the vehicle. Sl I 0 O B S A
In 1st gear position 0
40 km/h (25 MPH)
T SEF642U
|Ignition switch “ON”‘ {Warm-up condition) BATTERY VOLTAGE
11 - 14V
o7 v Throttle position switch Accelerator pedal fully released ( )

(Closed position)

ngnition switch “ON”J

Accelerator pedal depressed

Approximately OV

EC-91
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value {(Cont’d)

TER-

WIRE DATA
MINAL ITI
COLOR ITEM CONDITION (DC Voltage}
NO.
. Approximately 0 - 4.8V
tak
28 R Isljsgra" temperature |Engine is running.| Output voltage varies with
intake air temperature.
‘Ignition switch “ON”
29 | YG AT signal No. 2 [Engine is running.| 6 - 8V
|— Idle speed
30 Y/R AT signal No. 3 Jlgnition switch “ON” oV
|Igniﬁon switch “ON”| (Warm-up condition)
L Approximately 0.4V
33 oy Thioltle position sensor Accelerator pedal fully released
signal Ignition switch “ON”
Approximately 4V
Accelerator pedal fully depressed
[Engine is running.J
|__ ov
a7 VG Ambient air temperature ldle speed
switch [Engine is running.| [Ambient air temperature is 26°C
L_ (68°F)] Approximately 8V
ldle speed
|Igni1i0n switch "OFF"| ov
38 R lgnition switch _ i BATTERY VOLTAGE
lignition switch "ON"] (11 - 14V)
LEngine is running.J
39 B ECCS ground L Engine ground
Idle speed
0.1-0.5V
(M - ——
Engine is running.| (Warm-up condition) TOf e
40 |uY 5
ldle speed 0
Camshaft position sensor T SEF199T
(Reference signal) 0.2 - 0.4V
(V)
— s 10f.
E:glne is runmng.l
44 | L 5

Engine speed is 2,000 rpm.

SEF200T
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
DITI
MINAL COLOR ITEM CON ON (DC Voltage) N
NO. &l
Approximately 2.5V
(V) ——— LA
lEngine is running.] (Warm-up condition) 150 T
|—‘ Idle speed O = EM
IR IR I
R o Sy
iti ' TSEF1SST L
A1 BIW Cam_slhaﬂ position sensor SEF18 iy
{Position signal) Approximately 2.3 - 2.5V
|Engine is running. o
I— Engine speed is 2,000 rpm. Lmuwjm B
SEF1%6T
_ i Engine ground
43 B ECCS around [Engine is running. {Probe this terminal with
¢ L ldle speed O tester probe when T
measuring.}
0 - Approximately 1.0V o
Al
|Engine is running.
Frent heated oxygen sen- &
46 w sor After warming up to normal operating tempera- bad
ture and engine speed is 2,000 rpm
SEF201T
|Engine is running.| {Warm-up condition)
12-15V ER
Idie speed
47 BR Mass air flow sensor
|Engine is running.| (Warm-up condition)
B 1.9.2.3V @
Engine speed is 2,500 rpm
; Engine is running. | (Warm-up condition}
48 B/R Mass air flow sensor r [ Approximately OV BS
ground {dle speed
49 R Sensors’ power supply Ignition switch “ON" Approximately 5V e
_— =i
|Engine is running.‘ {Warm-up condition)
50 B Sensors’ ground l_ Approximately OV
ldle speed e
T
Approximately 0 - 4.8V
Engine coolant tempera- — . Qutput voltage varies with
51 BR/Y ture sensor \Englne s runnlng.| engine coolant tempera- ElL,
ture.
‘Engine is running.| DX
52 | W Rear heated oxygen sen- L After warming up to normal operating tempera- | o . Approximately 1.0V
sor ture and revving engine from idle to 3,000 rom
quickly
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Vaiue (Cont’d)

TER-

WIRE DATA
MINAL IT
COLOR EM CONDITION {DC Voltage)
NO.
Approximately 0.5V
V—— _—
|Engine is running.| {Warm-up condition) 4
Idle speed
SEFe43U
53 BR Crankshaft position sensor Approximately OV
{OBD) )
41 -
21 -
[Engine is running. ol
L Engine speed is 2,000 rpm
SEFg44U
LEngine is running.’
54 W Knock sensor |_ Approximately 2.5V
ldle speed
Ignition switch “ON")
Approximately 0V
- UR Rear window defogger Rear window defogger is “"OFF”.
relay |fgnition awitch "ON”] BATTERY VOLTAGE
Rear window defogger is “ON”. (11 - 14V}
56 W/R
Power supply for ECM |Ignition switch “ON” BATTERY VOLTAGE
61 W/R {11 - 14V)
i Engine is running.
58 LB ggta link connector for ' J 0.2 - 14V
T idle speed (GST is disconnected)
|lgniti0n switch “ON“]
Approximately OV
Blower fan switch is “ON”
59 LG/R Blower fan switch
|Igniti0n switch l‘ON"{ BATTERY VOLTAGE
Blower fan switch is “OFF" {11 - 14V)
Y [y
[Lighting switch “ON”] Eﬁ”ﬂ?’ VOLTAGE
60 BR Headlamp switch (11 -14V)
'Lighting switch ”OFF”I Approximately 0V
Engine is running.| (Warm-up condition)
Less than 4.5V
Idle speed
82 LY EGR temperature sensor
[Engine is running. | (Warm-up condition}
0-158Y
EGR system is operating
Approximately 0 - 4.8V
Tank fuel
63 LG/R SZQSO:_JQ temperature IEngine is running.] Cuiput voltage varies with
fuel temperature.
64 G/B lEngine is running.| 0-14v
Data link connector for
65 GYL CONSULT Idle speed (CONSLULT is connected and 8-9v
68 G/W turned on.} 0- 4y
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MILNOAL COLOR ITEM GCONDITION (DC Voltage) o

|Igni1ion switch "0N”|

Approximately 4.3V

L— Engine is not running. [W1E,
66 W Absolute pressure sensor
|Engine is running.] {Warm-up condition)
|_ Approximately 1.3V
Idle speed (5 seconds after starting engine) =
67 w EVAP control system Ugnition switch “ON”[ Approximately 3.4V
pressure sensor e
['gnition switch "ON”| BATTERY VOLTAGE
) Engine is not running {(11-14v)
69 GY/R MAP/BARQ switch sole-
nold valve ‘Engine is running.|
After engine warming up Approximately 0V
Idle (for 5 seconds after engine start) FE
70 WiL Power supply (Back-up) |igniti0n switch “OFF“| ﬁ?wiﬁ;; VOLTAGE 6L
Approximately 12V
Wr—=——T—77] W¥
[Engine is running.] (Warm-up condition) 12 J e U I
Idle speed : AT
Iy

V SE Fé45U F"iﬁ

101 SB IACV-AAC valve

[Engine is running.| {Warm-up condition)

|— Engine speed is 2,000 rpm

SEF646U
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’'d)

TER-
WIRE DATA
MINAL GOLOR ITEM CONDITION (OC Voltage)
NO.
BATTERY VOLTAGE
(11 - 14V)
102 R/B Injector No. 1
|Engine is running.J {(Warm-up condition) 23 .
—I: idle speed 20 ‘ Ry
o[ X
104 | G/B Injector No. 3 T
ms - - -
' T sEFR04T
BATTERY VOLTAGE
{11 - 14V}
107 Y/B Injector No. 2
(V) — — —
\Engine is running. | (Warm-up condition) 1 S
a2a|....]:.
Engine speed is 2,000 rpm 0
109 L/B Injector No. 4
" SEF205T
\Engine is running.| (Warm-up condition} BATTERY VOLTAGE
Idle speed (11 - 14V)
103 P EGRC-solenoid valve
|Engine is running.l (Warm-up condition}
0-07V
Revving engine from idle to 3,000 rpm quickly
IEngine is running.r
106 B ECCS ground Engine ground
Idle speed
EVAP canister vent con- - S —— BATTERY VOLTAGE
108 | PU trof valve [Ignmon swilch "ON”| (1 - 14V)
|Engine is running.l
Approximately 0.4V
1o - Rear heated oxygen sen- Engine speed is below 3,000 rpm
sor heater |Engine is running.| BATTERY VOLTAGE
Engine speed is above 3,000 rpm (11 - 14V)
[Engine is running.l
112 B ECCS ground |_ Engine ground
Idle speed
Engine is runﬂing. BATTERY VOLTAGE
113 W/L Current return | L ] @
idie speed (11 - 14V)
IEngine is running.]
L _ _ Approximately 0.4V
I . Front heated oxygen sen- Engine speed is below 3,600 rpm
sor heater |Engine is running.] BATTERY VOLTAGE
Engine speed is above 3,600 rpm (11 - 14v)
BATTERY VOLTAGE
117 | PU/R Vacuum cut valve bypass |Ignition switch “ON”| i
vaive (11 - 14V)
IEngf’ne is running.|
118 B ECCS ground !_ Engine ground
ldie speed
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

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

Common I/l Report Situations

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

] The symptom described by the clstomer does not recur.
\ (1st trip) DTG data does not appear during the DTC CONFIRMATION PROCEDURE.

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

Diagnostic Procedure

Erase (1s! trip) DTCs. Refer to “HOW TO ERASE EMISSION-RELATED INFORMATION” (EC-50).

r
Check ground terminals. Refer to "Circuit Inspection”, “GROUND INSPECTION” (Gl section}.

Perform “Incident Simulation Tests” (Gl seclion).

¥
Check connector terminals. Refer to “How to Check Enlarged Contact Spring of Terminal” (Gl section).

EC-97
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01

IGNITION SWITCH
ON or START BATTERY ’
T | ) .  Cetectable line for DTC
FUSE wgy ,, : Non-detectable line for DTG
% % Eﬁg)CK Refer to “EL-POWER"”. — NON-dereciable ine
-
WL
i<
B
WL o
ey &2
WI/L
R —~ ® - WL WL
EI ERIREN ECCS
R § RELAY
AN
W/G WR
| .
e EC-CMPS
@ = WR=P £ yars
| EC-PGCHN
.j
R WAL WiL WG W/ROWR
[E3l R [Fa i I5e7 e
IGNSW CRTN  BATT SSOFF VB VB ECM
(ECCS
CONTROL
MODULE)
GND-C GND-C GND-l GND-I GND-E GND-E GND-E

I-m
I @-z—@=o

!

—o RS

j

e-rk£m—o-m{

Refer to last page (Foldout page).
K] [KERJeRTR| (20 D RED,
oKk ikhad acharsdek] BR
]
3
1123 4] sKAs]7Ta e ]i0](ms6) BXIIGD)]
Az s e 7 ]1R] w 5] L
1 L
101]102}103] | 104 105}108 [20[21]22]23]
107[108]108| [11af111}112 O 8
113[114]115| [118[117]118 al35[36 157
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR (DC Voltage)
NO.
[Engine is running. |
|Ignition switch "OFF“| 0-1V
’— For a few seconds after fuming ignition switch
4 WiG ECCS relay {Self-shutoff) “OFF”
|Ignition switch “OFF”J
BATTERY VOILTAGE
A few seconds passed after turning ignition (11 - 14v)
switch "OFF”
[Engine is running.]
10 B ECCS ground L Engine ground
Idle speed
[Engine is running. |
19 B ECCS ground 1 Engine ground
Idle speed
[tgnition switch “OFF| ov
|Ignition switch “ON”|
{11 - 14v)
(Engine is running.|
39 B ECCS ground L Engine ground
ldle speed
| | Engine ground
Engine is running. (Probe this terminal with
43 B ECCS ground
9 L Jdle speed O tester probe when
measuring.}
56 | WR ATTERY VOLTAGE
Power supply for ECM |Ignition switch “ON“’ BATTE OLTAG
61 W/R {11 - 14V)
ATTERY VOLTAGE
70 WL Power supply (Back-up) |Ignition swilch “OFF”J (Bﬁ-]j: av) OLTAG
[Engine is running.]
106 B ECCS ground L Engine ground
ldie speed
Engine is running.‘
12 B ECCS ground Engine ground
{dle speed
Engine is running. BATTERY VOLTAGE
113 W/L Current return r 1 v G
Idle speed (11 - 14v)
Engine is running.
118 B ECCS ground Engine ground
Idle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

-]

e == CONNECT
[ Eom  [o connECToR]| % e
38

SEF065P

DISGONNECT
e | €

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

B

¢

[® view with instrumant lower cover RH remaoved

AECA95

ECM with ECCS relay

SEFE50U
V.K 3
——17]
[2B<]1]
I5]
| i
N S5EF227U

Main Power Supply and Ground Circuit

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

DISCONMELT DISCANMEST
A€ A€

[ _EcM__[GONNECTOR]
o 4 (2

il

1}

fen

[Q]

(&

AEC492

v
) Yes .
Start engine. | Go to "CHECK POWER
Is engine running? SUPPLY-III" on next page.
No
v
CHECK POWER SUPPLY-L NG Check the following.
1. Turn ignition switch “ON”. ® 10A fuse
2. Check voltage between ECM terminal ® Harness connectors
and ground with CONSULT or ,
tester. ® Hamess for open or short
Voltage: Battery voltage between ECM and fuse
If NG, repair harness or con-
CK nectors.
B v
CHECK GROUND CIRCUIT-L NGV Repair hamess or connec-
1. Turn ignition switch “OFF™. tors.
2. Disconnect ECM harness connector.
3. Check harness gentinuity between ECM
terminals (10, 19, ,, (oo,
@, and engine ground.
Continuity should exist.
[f OK, check harness for short to ground
and short to power.
OK
y
CHECK POWER SUPPLY-IL. NG.; Check the following.
1. Disconnect ECCS reiay. ® 10A fuse
2. Turn ignition switch “ON". ® Harness conneciors
3. Gheck voltage between terminals (1), 29,
@ and ground with CONSULT or ® Harness connectors
taster. ,
Voltage: Battery voltage ® Harness for open or short
between ECCS relay and
OK battery
Iif NG, repair open circuit or
short to ground or short to
power in harness or connec-
tars.
= ,
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition swilch "OFF".

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

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

h 4

OK
A

Go to “TROUBLE DIAGNOSIS FOR
NON-DETECTABLE ITEM (Injector)”,

Repair harness or connec-
tors.

EC-417.
¥ OK

(Go 1o next page.)

EC-100




TROUBLE DIAGNOSIS FOR POWER SUPPLY

— lm COMMELT
I _Ecm 1o connscmn]jzej
701123
(&)
SEF0GEP
— (5, g CURmECT
[_Eom I connEcTR)| \% '3
56-61
W
o
&
7 SEF067P
MSCONHECT Y™ E DISCONNECT
HAE QA €
— =
| _Ecm Jo[connecTor]| B 3 T
56+61 5
— L

[Q]

SEF228U

View with instrument lower cover RH removed

T e DN
Glove bo
\I\
ECM with ECCS relay
- SEF650U
A € @
[2]x]1]
15
KD O
SEF227U

Main Power Supply and Ground Circuit

(Cont’d)
i
CHECK POWER SUPPLY-III. NG | Check the following.
Check voltage betwesn ECM terminals | ® Harness connectors
@9, (113 and ground with CONSULT or E28),
tester. ® Harness connectors
Voltage: Battery voltage ,
oK ® Harness for open or short
between ECM and fuse
If NG, repair harness or con-
nectors.
CHECK POWER SUPPLY-IV. OK | Goto [ “CHECK
1. Turn ignition switch “ON” and then | GROUND CIRCUITHI” on
“OFF”, next page.
2. Check voltage between ECM terminzls
(66), 1) and ground with CONSULT or
tester,
Voltage: Case-1: Battery voltage does
After turning ignition switch “OFF”, not exist.
battery voltage will exist for a few Case-2: Battery voitage exists
seconds, then drop to approximately for more than a few
ov. seconds.
NG
Case-2 Go to fd “CHECK ECGS
Case-1 "| RELAY” on next page.
h 4
CHECK HARNESS CONTINUITY NG | Repair hamess or connec-
BETWEEN ECCS RELAY AND ECM. "] tors.
1. Disconnect ECM harness connector.
2. Disconnect ECCS relay.
3. Check harness continuity between ECM
terminals , and relay terminal
Continuity should exist.
If OK, check harness for shart to
ground and short to power.
OK
3
NG

CHECK VOLTAGE BETWEEN ECCS
RELAY AND GROUND.

Check voltage between relay terminals
(), (3) and ground with CONSULT or
tester.

Voltage: Battery voltage

.| Check the following.
"| ® Harness for open or

short between ECCS
relay and 10A fuse
If NG, repair hamess or
connectors.

+ OK

{Go to next page.)

EC-101
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

0]

D.ECOMHECT DI‘:CONMECT
i H.S. E@

__EoM__|o|connecToR]|
4 E 1]

w]

Q]

()

AEC492

(Cont’'d)
o

CHECK OUTPUT SIGNAL CIRCUIT.
Check harness coenlinuity between ECM
terminal @ and refay terminal @
Continuity should exist.

If K, check hamess for shert to ground

CONHECT l . DISCONNECT

EC [OI CONNECTOR]|

c:_|_|

and short to power.

NG

Repair harness or connec-

OK

h 4

] tors.

P11

113

&
0

SEF229U

SEF023M

UISLGONHECT
[[—_ecm__|o[ConnecTOR]| . Gé}

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

CHECK ECCS RELAY TO ECM.
Check continuity between ECM terminal

Continuity should exist.
if QK, check harness for short to ground and
short to pawer.

(113 and ECCS relay teminals (D and (3).

Repair harness or conneg-

OK

hd

NG

fors.

CHECK ECCS RELAY.
1. Apply 12V direct current between relay
terminals @ and @
2. Check continuity between relay termi-
nals @ and @
12v (1) - (2)) applied:
Continuity exists.
No voltage applied:
No continuity

NG

Replace ECCS relay.

h 4

OK

k4

CHECK GROUND CIRCUIT-IL
Check harness continuity between ECM
terminals , , , . , @

and engine ground.
Continuity should exist.

If OK, check harness for short.

NG

Repair haress or connec-

AEC496

OK

v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

h 4

INSPECTION END

EC-102

tors.




TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

‘A- The mass air flow sensor is placed in the stream of intake air.

]@ @ [t measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot film that is supplied with electric MA

current from the ECM. The temperature of the hot film is con- ***

trolled by the ECM a certain amount. The heat generated by the

hot wire is reduced as the intake air flows around it. The more &

' air, the greater the heat loss.

\'—/ serosory 1 herefore, the ECM must supply more electric current to main-

tain the temperature of the hot wire as air flow increases. The Le
ECM detects the air flow by means of this current change.

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

MONITOR ITEM CONDITION SPECIFICATION =
 Enane: Aflrwamning up g1 10-17v
ir conditioner switch:
MAS AIR/FL SE ® Shift lever: "N 18-24y GL
® No-load 2,500 rpm 8-2.
i
ir conditioner switch: k
CAULD VALUE | g ghift fover: “N” ) R 185,
® No-load 500 rpm pprox. >
Pr— , AT
: A‘ngme;d't' ar Wa”_‘:'”hg 'L‘I(E_))FF” Idle Approx. 3.24 g'm/s
MASS AIRELOW ir con ||or‘1ler”swuc :
® Shift lever: “N A o0 / i
® No-oad 2,500 rpm pprox. 12.2 g-m/s {5
o) &
ECM TERMINALS AND REFERENCE VALUE RA
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).
TER- B
WIRE DATA
Mrlll\(leL COLOR ITEM CONDITION (DC Voltage)
‘Engme is runn|ng.| (Warm-up condition)
L_ 1.2-15V
Idle speed B}
47 BR Mass air flow sensor B
[Engine is running.| (Warm-up condition)
19-23V
Engine speed is 2,500 rpm B}
E (Wi dition} =1
; ngine is running. arm-up condition
48 | BR | Massairilow sensor | B | Approximately OV
ground ldle speed .
[
EL

DX
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic

Check ltems
Trouble Malfuncticn is detected when ... .
(Possible Cause)
Code No.
PG100 A} An excessively high voltage from the sensor is sent | ® Hamess or connectors
0102 to ECM when engine is not running. {The sensor circuit is open or shorted.)

........................................................................................... ® Mass air flow sensor

C) A high voltage from the sensor is sent to ECM under
light load driving condition.

B) An excessively low voltage from the sensor is sent to | ® Harness or connectors

ECM* when engine is running. {The sensor circuit is open or sherted.)
........................................................................................... ® Intake air leaks
D) A low voltage from the sensor is sent to ECM under | ® Mass air flow sensor

heavy load driving condition.

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

Engine operating condition in fail-safe

Detacted items
mode

Engine speed will not rise more than

Mass air flow sensor circuit 2,400 rpm due to the fuel cut.

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE

Perform “Procedure for malunction A” first. If the 1st trip DTC cannot be confirmed, perform
“Procedure for malfunction B”'. If there is no problem on “Procedure for maifunction B”, perform
“Procedure for malfunction C”. if there is no problem on “Procedure for malfunction C”, perform
“Procedure for malfunction D”.

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds before conducting the next test.

Procedure for malfunction A
% MONITOR % NoFalL [] 1) Turn ignition switch “ON".
CMPS+RPM(REF) orpm = 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 6 seconds.
OR
@ 1) Turn ignition switch “ON”, and wait at least 6 sec-
= onds.
2) Select “MODE 7” with GST.
OR
| RECORD oy 1) Tumn ignition switch “ON”, and wait at least 6 sec-
SEF232U \-_/ Onds

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

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

EC-104



TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

P Procedure for malfunction B
@\I 1) Turn ignition switch “ON”.
CMPS*RPM(REF)  700rpm =~/ 2) Select “DATA MONITOR” mode with CONSULT. @)
3) Start engine and wait 5 seconds at most.
OR
;g-@ 1} Turn ignition switch “ON". [,
= 2) Start engine and wait 5 seconds at most.
3) Select “MODE 7” with GST.
- OR =l
RECORD | @ 1) Tum ignition switch “ON".
SEF190P - 2) Start engine and wait 5 seconds at most.
3) Turn ignition switch “OFF”, wait at least 5 seconds [&
MONITOR NO FAIL and then turn “ON”.
* x L] 4) Perform “Diagnostic Test Mode Il (Self-diagnostic
GMPSSREMREF) 700rpm results)” with ECM.
COOLAN TEMP/S 85°C NOTE:
If 1st trip DTC is confirmed after more than 5§ seconds, there EE
may be malfunction C. i
Procedure for malfunction C cL
RECORD ] 1) Turn ignition switch “ON".
SEF230U 2) Select “DATA MONITOR"” mode with CONSULT. -
3) Start engine and warm it up to normal operating tem-  &{T
perature.
4) Run engine for at least 10 seconds at idle speed. B
OR &l
‘=, 1) Start engine and warm it up to normal operating tem-
= perature. i
2) Run engine for at least 10 seconds at idle speed.  F&
3) Select “MODE 7" with GST.
OR
sy 1) Start engine and warm it up to normal operating tem-  Fi#
S~ perature.
2) Run engine for at least 10 seconds at idle speed. o
3) Turn ignition switch “OFF”, wait at least 5 seconds =™
and then turn “ON”.
4) Perform “Diagnostic Test Mode [l (Self-diagnostic &7
results)” with ECM.
S
El
[
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

Procedure for malfunction D
/@\ 1} Turn ignition switch “ON".
t‘) 2) Gtart engine and warm it up to normal operating tem-
perature.
OK NG If engine cannot be started, go to “DIAGNOSTIC
" . PROCEDURE", EC-108.
M TG 1o Vs VGV s 3) Select “DATA MONITOR” mode with CONSULT.
e LI A A 4) Check the voltage of MAS AIR/FL SE with “DATA
4 MONITOR”.
5) Increases engine speed to about 4,000 rpm.
6) Monitor the linear voltage rise in response to engine
oy speed increases.
A If NG, go to “DIAGNOSTIC PROCEDURE”, EC-108.
If OK, go to following step.
7) Maintain the following conditions for at least 10 con-
A _ secutive seconds.
; CMPS-RPM (REF): More than 2,000 rpm
" ! THRTL POS SEN: More than 3V
Selector lever: Suitable position
Driving location: Driving vehicle uphilt (Increased
engine load) will help maintain
the driving conditions required
SEFG9EN for this test.
OR
s MONITOR % NOFAL L]
Y p— 3000rpm OVEBALL FUNCTION CHECK _
VHCI. SPEED SE Z0kmvh Use this procedure to check the overall function of the mass air
THRTL POS SEN 3.2v flow sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
Procedure for maifunction D
m) 1) Turn ignition switch “ON”.
| RECORD | @ 2) Start engine and warm it up to normal operating tem-
SEFZ3TY perature.
= 3) Select “MODE 1” with GST.
iy rrvacim o 4) Check the mass air flow with “MODE 1",
SHORT FT #1 2% 5) Check for linear mass air flow rise in response to
e, b increases to about 4,000 rpm in engine speed.
LONG FT #2 0% OR
EES,',E‘,_EESS’:’F?D 26333,'2“,1 @@ 1) Tumn ignition switch ON .
IGN ADVANCE 41.0° -~ 2) Start engine and warm it up to normal operating tem-
INTAKE AIR 41°C
MAF 14.1gmisec perature. _
THROTTLE POS 3% 3} Check the voltage between ECM terminal and
ground.
SEFS3P 4) Check for linear Voltage ris_e in response to increases
to about 4,000 rpm in engine speed.
— m CONNECT
[C_Ecm__ o[ connEcTor]| Ej]
47
| l
N D O
AR . 1
\L&J < Cﬂ SEF999N
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)
EC-MAFS-01

i

i
e

BATTERY sy : Detectable line for DTG
—  Non-detectable ling for DTC

10A

I Refer to "EL-POWER" D};T I
% il

[ |

WL — To EC-MAIN Rl
r_l_I @=vwiRrep ECCOVPS El
@& EC-PGCHV

WL

MASS AIR

[T @ =

E
{C|

,________________
M '
1 || i
| i [
——————
! v
".:__-..-_-—-_-.___——_.
1<)
oo ) a1
s} b CE

W

g

WG BR BR (|
B B B
|| 4 |] [56]l i[61 ||4a|| ]l47 || 1
SSOFF VB Y YV ECM (ECCS ._J 7
GONTROL e &
MODLUILE} L =X 8
Refer to tast page (Foldout page). 5T
: =

B

i} oTaT 4] sKqs ] 7189 [10] (uss) @ ZBd7]

a4 [ 6 [17 18] Tw BR T L v
L Flime
@
I W H.8.

Tl
101[10z]103] [1oefcs EoleTezs]  [e]ee] [0fe] [Eal5al59) ES
2aesfeslorTee] [amlaa| [aleslee]o7]se]50]6a] 57
107|108]t08} J110]111 e
11311af115] [118f117 BEER §
DK
AECa58A
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass air flow sensor
i /,f;\harness connector
\ .

[

\

SEF482U

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

If the trouble is duplicated after “Procedure for malfunction
A or C”, perform “Procedure A” below. If the trouble is
duplicated after “Procedure for malfunction B or D”, per-
form “Procedure B” on next page.

Procedure A

INSPECTION START

v

Loosen and retighten engine ground
SCIews.

4

CHECK POWER SUPPLY.

1. Disconnect mass air flow sensor har-
ness connecior.

2. Turn ignition switch “CN”.

3. Check voltage between terminal @
and ground with CONSULT or tester.
Valtage: Battery voltage

NG

262

.| Check the following.
| ® Hamess for open or

short between ECCS
relay and mass air flow
SENSor

® Harness for open or
short between mass air
flow sensor and ECM

EC-108

OK -
N If NG, repair harness or
E@ connectors.
T.8.
GIERD | !
CHECK GROUND CIRCUIT. NGk Repair harness or connec-
5 o 1. Turn ignition switch “OFF”. 1 tors.
- 2. Disconnect ECM harness connector.
@ 3. Check harness continuity between ter-
e minal @ and ECM terminal .
- N Continuity should exist.
If OK, check harness for short to
E ground and short to power.
CISGANNEST g\j\— DISCOMNESG
€ A€ o
. ==t
[_Ecm [olconnecTor]|  (1]2]a] ) 4
48 CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
Check harness continuity between {ermi- | tors.
nal (1) and ECM terminal @3).
Py Continuity should exist.
@ o If OK, check harness for short.
s
L OK
AECT77
DISCONNES” DISCONMEST (GO 1o next page.)
A€ A€
=1
[[__Ecm__ [c[connECTOR GTz[3D)
47
AEC778




TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

®

l

(Gl

CHECK COMPONENT NG, Replace mass air flow sen-
{Mass air flow sensor). S0,
Refer to “COMPONENT INSPECTION”, N
EC-111. o
OK
v E
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-97.
l LG
INSPECTICN END
Fl2
CL
T
Procedure B
~) A . INSPECTION START
Engine ground &
Y
CHECK INTAKE SYSTEM. NG, Reconnect the parts. ey
Check the followings for connection.
® Ajr duct
® Vacuum hoses
® Intake air passage between air duct to R
£ collector
SEF483U If disconnected, reconnect the parts.
OK BR
: J \‘\\t:\—l
‘Ver?lcli frg\rl I e N\ A
@ " Mass air flaw sensor Loosen and retighten engine ground -
A}%jhamess connector SCrews. 8T
—==\ey /f
)4 NG
CHECK POWER SUPPLY. »| Check the following.
1. Disconnect mass air flow sensor har- ® Harness for open or o
ness connector. short between ECCS 2
2. Turn ignition swiich “ON". relay and mass air flow
seFagayj | 3- Check voltage between terminal @ sensor
and ground with CONSULT or tastar. ® Harness for open or &
Voltage: Battery voitage short between mass air o
- flow sensor and ECM
g= OK If NG, repair hamess or
T.8. E@ .| connectors. EL
GLERD
@O {Go to next page.)
G & |
AECES
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TROUBLE DIAGNOSIS FOR DTC P0100

&g

JISCONMECT DiGCONNECT
A€ A€

ECM |O|GONNEGT0R”

1

2

2

ol

AECYT7

DHEGINNEGT i SLOMMEDT
. 1. E@

[[_Ecm

|o|connEcTOR]|
a7

!

2

3

|

AECT78

Mass Air Flow Sensor (MAFS) (Cont’d)

®

s .

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check hamess continuity beiween ter-
minaf @ and ECM terminal .
Continuity should exist.
If OK, check harmness for short to
ground and short to power.

NG

.| Repair harness or connec-
"1 tors.

OK

hd

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between termi-
nal @ and ECM terminal .
Continuity should exist.

{f OK, check harmness for short.

NG

Y

OK

4

Repair harness or connec-
tors.

CHECK COMPONENT

{Mass air flow sensor).

Refer to “COMPONENT INSPECTION”,
EC-111.

NG

h 4

Replace mass air flow sen-
sof.

OK

A 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

¥

INSPECTION END

EC-110




TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

COMPONENT INSPECTION

b Gfé>\ h Mass air flow sensor

1. Turn ignition switch “ON”.
2. Start engine and warm it up to normal operating tempera-
ture. R,
3. Check voitage between terminal () and ground. o
\\/

- )/ D oA Conditions Voltage V -
\XK = ignition switch “ON” (Engine stopped.) Less than 1.0 =ik

\\ f z E SEF983R Idle (Engine is warmed-up to normal operating tem- 15-15

perature.) LE

2,500 rpm (Engine is warmed-up to nermal operat-

. 19-23
ing temperature.)
Idle to about 4,000 rpm* 1.2 - 1.5 to Approx. 2.7
*: Check for linear voltage rise in response to increases te about 4,000 rpm
in engine speed. =
4. If the voltage is out of specification, disconnect mass air
flow sensor harness connector and connect it again. Repeat
above check. el
5. If NG, remove mass air flow sensor from air duct. Check hot

SEF030T film for damage or dust.

&
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute
pressure sensor

SEF428Q
sl :
45k X
> 4t
L35 | Ambient
0] 3t | .
= | barometic
225F X
>l ! pressure
3 1.5L Vacuum
5 1f :
Cosl :
0 1 L 1
13.3 106.6
(100, 3.94) {800, 31.50)
Pressure kPa (mmHg, inHg)
(Absolute pressure) SEF0468

ON BOARD DIAGNOSIS LOGIC

Absolute Pressure Sensor

COMPONENT DESCRIPTION

The absolute pressure sensor is connected to the MAP/BARO
switch solenoid valve by a hose. The sensor detects ambient
barometric pressure and intake manifold pressure and sends
the voltage signal to the ECM. As the pressure increases, the
voltage rises.

Diagnostic Trouble o Check ltems
Malfunciion is detected when ... .
Code No. {Possible Cause)
PO105 A) An excessively low or high voltage from the sen- |® Harness or connectors
0803 sor is sent to ECM. {Absolute pressure sensor circuit is open or

shorted.)
® Absolute pressure sensor

B) A high voltage from the sensor is sent to ECM ® Hoses
under light load driving conditions.

{Hoses between the intake manifold and absolute
pressure sensor ara disconnected or clogged.)

® Intake air leaks

® MAP/BARQO sw solenoid vaive

® Absolute pressure sensor

C) A low voltage from the sensor is sent to ECM ® Absolute pressure sensor
under heavy load driving conditions.

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If the 1st trip
DTC cannot be confirmed, perform “Procedure for malfunc-
tion B”. if the 1st trip DTC is not confirmed on “Procedure
for malfunction B”’, perform “Procedure for malfunction C”.

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before

conducting the next test.
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

Procedure for malfunction A

W MONITOR ¥ NO FAIL NOTE:

COOLAN TEMP/S 80°C If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- g
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test. [,
_ 1) Turn ignition switch “"ON”. _

8/ 2) select “DATA MONITOR” mode with CONSULT.

3) Wait at least 6 seconds. EM
RECORD | - —— — OR -
SEFO02P (G@ 1) Turn ignition switch “ON" and wait at least 6 sec-
= onds. 16
2) Seiect "MODE 77 w(i)th GST. ;
R
quos 1) Turn ignition switch “ON" and wait at least 6 sec-
e onds.

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

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

L

Procedure for malfunction B

W MONITOR £ NO FAIL D NOTE:

CMPS*RPM(REF) 700rpm If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- AT
CEDURE” has been previously conducted, always turn
ignition switch “OFF’ and wait at least 5 seconds before

conducting the next test. £
@ 1) Start engine and warm it up to normal operating tem-
= perature. "
2) Tum ignition switch “OFF” and wait at least 5 sec- ™~
RECORD ] ) Tumig
SEFT90P 3) Turn ignition switch “ON” and select “DATA

193
el

MONITOR” mode with CONSULT.
4) Start engine and let it idle.
5} Wait at least 15 seconds.
OR
(Iz)y 1) Start engine and warm it up to normal operating tem-
= perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine.
4) Let engine idle and wait at least 15 seconds.
5) Select “"MODE 7” with GST.
OR I,
{31@ 1) Start engine and warm it up to normai operating tem- v
- perature.
2) Turn ignition switch “OFF” and wait at least 5 sec- [,
onds.
3) Start engine.
4) Let engine idle and wait at least 15 seconds. o
5) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
8) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

@
=

=l
2]

T

(g
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# MONITOR v NOFAL L[]
CMPSsRPM(REF)  4000rpm
VHCL SPEED SE Z0kem/h
B/FUEL SCHDL 4.8ms
ABSOL PRES/SE 44y
RECORD
SEF365L

ENGINE SPD ... _ORPM
COOLANT TEMP ... 69°C
VEHICLE SPD ..o OMPH
IGN ADVANCE . .3,

CALC LOAD ...

FUEL SYS #1 ...,
FUEL SYS #2 .

INTAKE AIR oo '

SEF518R

CONHECT
A€

[ _Ecm |o[conneEcToR]|

66

o o

SEF471R

Absolute Pressure Sensor (Cont’d)
Procedure for maifunction C

CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF’ and wait at least 5 seconds before
conducting the next test.
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
The voltage of “ABSOL PRES/SE” should be more
than 1.74 [V].
If the check result is NG, go to “DIAGNOSTIC PRO-
CEDURE”, EC-116.
If the check resuit is OK, go to following step.
3) Start engine and warm it up to normal operating tem-
perature.
4} Turn ignition switch “OFF” and wait at least 5 sec-
onhds.
5) Start engine and let it idle for at least 13 seconds.
6) Select “DATA MONITOR” mode with CONSULT.
7) Drive the vehicle at least 3 consecutive seconds
under the following conditions,
B/FUEL SCHDL: More than 4.6 ms
CMPS-RPM (REF): 3,000 - 4,800 rpm
Selector lever: Suitable position
Driving pattern: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.
OR

OVERALL FUNCTION CHECK

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

Procedure for malfunction C
G@ 1) Turn ignition switch “ON".
2) Select “MAP” in “MODE 17 with GST.
3) Make sure that the Eressure of “MAP” is more than
46 kPa (0.47 kg/cm*®, 6.7 psi).
OR
noy 1) Turn ignition switch “ON”,
2) Make sure that the voltage between ECM terminal
and ground is more than 1.74 [V].

EC-114
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Absolute Pressure Sensor (Cont’d)

EC-AP/SEN-01

ABSOLUTE el
PRESSURE i
SENSOR
ED
I_§_| L..-]Q I_u [l B
5 5 , A
R W B mmmm - Detectable line for DTC
e - Non-detectable ling for ODTC
(A With AT
Eli
LG
FE
’f
1™ @,
|
i
i
| v
l T
!
I
1
I AT
1
1
|
1 ﬁ.i‘\‘
1
1
1
II Y
\ R
-
W B [
] G o [l A |
49 £6 50 B B B
AVCC FRES GND-A | ECM 1 [51] 35|
D-A ECCS TCM =
¢ @ VSENS  GND ][ &T
CONTROL hd NG | (TRANSMISSION g
MODULE) = = CONTROL
F30 () MODULE)
o
i)
5T
L5
G123
Gy
' G &
A BB O R RE 2 S R R ) ) ) e R R
AAERNEEEEERE 3 5 2 ) IO 5 R 0 0 S TS 1 2| vl P 145,
[ ——1 EL
101{102]103f 104 | EREI R ESl|
24[25[26]27] 78
107[108]109] [110 O N
113[114[115| [116 [19] . S
e

AEC348A

EC-115 269



270

TROUBLE DIAGNOSIS FOR DTC P0105

Abscluie pressure
A p—

s}‘:\gsensor harness

conneclor

AR

Engine ground /
ao;

—— _
.s E} Efb @@
D)
Lﬂ
D O 1
SEF(0955
B]
A& ©
2
]
N SEF0985

DISCONMECT

AE

il Ecm lofconnecTor]l (T1E[3

DISCONNECT

&

66

[&]

SEFE28T

Absolute Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction
A or C”, perform “Procedure A” below. If the trouble is
duplicated after “Procedure for maifunction B”, perform

“Procedure B’ on next page.
Procedure A

INSPECTION START

v

1. Turn ignition switch “"OFF".
2. Loosen and retignten engine ground
SCrews.,

Jr
CHECK POWER SUPPLY. NG | check the foliowing.
1. Turn ignition switch “QFF”. ® Harness for open or
2. Disconnect absolute pressure sensor short between absolute
harness connector. pressure sensor and
3. Check sensar connector for water. TCM
Water should not exist. ® Harness for open or
If OK, go to step 4. If NG, repair or short between ECM and
replace harness connector. absolute pressure sen-
4. Turn ignition switch “ON". 50r
5. Check voltage between terminal @ if NG, repair harness or
and engine ground with CONSULT or connectors.
fester.
Voltage: Approximately 5V
OK
8] v
CHECK GROUND CIRCUIT. NG.} Check the following.
1. Turn ignition switch “CFF”. ® Harness for open or
2. Check harness centinuity between ter- short between ECM and
minat and engine ground. absolute pressure sen-
Continuity should exist. sor
If OK, check harness for short to ® Harness for open or
ground and short to power. short between TCM and
absolute pressure sen-
OK sar
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
v
NG

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM hamess connector.

2. Check harness continuity between ECM
terminal and terminal @
Continuity should exist.
if OK, check harness for short to
ground and short to power.

v OK

(Go to next page.}

EC-116

Repair harness or connec-
tors.
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Absolute Pressure Sensor (Cont’d)

®
'

fFal
CHECK COMPONENT NG% Replace absolute pressure &l
(Absolute pressure sensor). SEensor.
Refer to “COMPONENT INSPECTION”,
EC-119. BA
l OK
Disconnect and reconnect harness con- Ef

nectors in the circuit. Then retest.

l Trouble is nat fixed.

o
=

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

INSPECTION END FE

[P

EC-117 211
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MAP/BARO swiv  MAP

WACTiVETESTM [

zzc==z====z MONITOR ==z==z===
CMPS*RPM{REF) 700rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3V

[ BARC |V

SEF500R,

MAF/BARO SWV  Baro

macTveTesT® [

Z====zo-zz MONITOR —z=zzz=-=
CMPS*RPM(REF} 700rpm
MAP/BARQ SW/V BARO
ABSCL PRES/SE 4.3V

MAP

SEF498R

Absolute pressure ——

sensor &
Three-way R

222

connector

BN

SEF484U

==
R Improper connection

SEF109L

Absolute Pressure Sensor (Cont’d)

Procedure B

INSPECTION START

h 4

’_CHECK VACUUM SOURCE TO ABSO-

LUTE PRESSURE SENSOR.

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

2. Turn ignition swiich “OFF”.

3. Connect MAP/BARG switch sclenoid
valve and absolute pressure sensor
with a rubber tube that has vacuum

auge.
| @ 4. Turn ignition switch “ON”.

5. Select “MAP/BARO SW/V” in
“"ACTIVE TEST” mode with
CONSULT.

6. Touch “MAP” and “BARQ" alter-
natively.

7. Check the following.
® Condition: At idle under no-

load
® CONSULT display

NG

Y

MAPF/BARO
SW/S ABSOL PRES/SE {Voitage)

BAROC More than 2.6V

MAP Less than the voltage at BARO

CONSULT display should be

changed without delay.
OR

‘fﬁ' 4. Tumn ignition switch “ON".
AZh/ 5. Check vacuum gauge.

Vacuum should not exist.

6. Start engine and let it idle.
7. Check vacuum gauge.
Vacuum should exist.

OK

E L 4

CHECK VACUUM HOSE.
Check vacuum hose for
clogging, cracks, discon-
nection or improper con-
nection.

If NG, repair or replace the
hose.

0K

b4

Check vacuum port for
clogging.
If NG, clean it.

OK

A 4

CHECK INTAKE SYSTEM.
Check intake system for air
leaks.

CHECK HOSE BETWEEN ABSOLUTE

PRESSURE SENSCR AND MAP/BARO

SWITCH SCLENOID VALVE.

1. Tumn ignition switch "OFF”.

2. Check hose for clogging, cracks, dis-
connection or improper connection.

NG

IOK

Repair or reconnect hose.

CHECK COMPONENT
{Absolute pressure sensaor).
Refer to “"COMPONENT INSPECTION”

on next page.

NG

¥

iOK

Replace absolute pressure
Sensor.

CHECK COMPONENT

{MAP/BARC switch solenoid valve).

Refer to “"COMPONENT INSPECTION” of
'TROUBLE DIAGNOSIS FOR DTC

NG

P1105”, EC-319.
IOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

v

INSPECTION END

EC-118

Replace MAP/BARQ
switch solenoid valve.
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Absolute Pressure Sensor (Cont’d)
COMPONENT INSPECTION

Absolute pressure sensor

Mactvetest [

MAP/BARO swv  MAP § 1. Start engine and warm it up to normal operating tem- &
—=z======= MONITOR Zzzzzzzzz=: l perature.
CMPS-RPMREF)  700rpm 2. Perform “MAP/BARO SW/V” in “ACTIVE TEST”
MAP/BARO SWA - A
nbooL PREoRE rav mode with CONSULT. A

3. Check the following.
e Condition: At idle under no-load Bl
o CONSULT display

[ BARC |V

SEF500R MAP/BARO ABSOL PRES/SE (Voltage)
o
BARO More than 2.6V LG
macveTEsTE [ MAP Less than the voltage at BARC

MAP/BARO SW/V — Baro If NG, go to step 4; if OK, inspection end.

:;:I\;;;:;EEATH%E)'TOR :;02::::: Turn ignition switch “OFF”.

. rpm e _
MAP/BARC SWA  BARO Remove absolute pressure sensor with its harness connec EE
ABSOL PRES/SE 43V tor connected.

Remove hose from absolute pressure sensor.

Turn ignition switch “ON” and check output voltage between

terminal (2 and engine ground.

The voltage should be 3.2 to 4.8 V.

8. Use pump to apply vacuum of -26.7 kPa (-200 mmHg, mur
—7.87 inHg) to absolute pressure sensor as shown in figure
and check the output voltage.
The voltage should be 1.0 to 1.4 V lower than the value py
measured in step 3.

CAUTION:

* Always calibrate the vacuum pump gauge when using [F4

No o

)

SEF498R

Absolute pressure — ’
sensor

it.
@ & ¢ Do not apply pressure over 101.3 kPa (760 mmHg, 29.92
= inHg). R
9. If NG, replace absolute pressure sensor.

SEF0983
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vl 1 .
Intake air
<
q temperature
sansor harness

Intake Air Temperature Sensor

COMPONENT DESCRIPTION

The intake air temperature sensor is mounted to the air duct
housing. The sensor detects intake air temperature and trans-
mits a signal to the ECM.

The temperature sensing unit uses a thermistor which is sensi-
tive to the change in temperature. Elecirical resistance of the
thermistor decreases in response to the temperature rise.

20 0 20 40 60 80 100

(-4) (32) (B8)(104)(140) (176} (212)

Temperature °C {°F)
SEF012P

ON BOARD DIAGNOSIS LOGIC

Air cleanet
Front SEF486U

2o <Reference data>
18E Intake air temperature Voltage* Resistance

5 3; Acceplable °C {'F} v ke

g 2t 20 (68) 35 21-29

_g‘a 0RF 80 (176) 1.23 0.27 - 0.38

§ G.ar *: These data are reference values and are measured between ECM terminal
0.2+ (28 (Intake air temperature sensor) and ECM terminal 38 (ECCS ground).
1 L

Diagnostic Check It
Trouble Code Malfunction is detected when ... ?C ems
No. (Possible Cause)
P0110 A) An excessively low or high voltage from the sensor is | ® Hamess or connectors
0401 sent to ECM. (The sensor circuit is open or shorted.)
........................................................................................... @ [niake air temperature sensor
B) Raticnally incorrect voliage from the sensor is sent to
ECM, compared with the voltage signal from engine
coolant temperature sensor,
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Perform “Procedure for malfunciion A” first. If DTC cannot be
confirmed, perform “Procedure for malfunction B”.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.
Procedure for malfunction A
% MONITOR ¥ NOFAIL []

CMPSeRPM(REF) Orpm

l RECORD

SEF232U

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

OR
(= igniti itch “ON” i -
Q@ 1) Turn ignition switch “ON” and wait at least 5 sec

onds.
2) Select MODE 7 with GST.

EC-120
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Intake Air Temperature Sensor (Cont’d)
OR
(moy 1) Turn ignition switch “ON” and wait at least 5 sec-
@OLS
onhds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”,
3) Perform “Diagnostic Test Mode Il (Self-diagnostic N
results)” with ECM. e

3
£

¥
Procedure for malfunction B &
7 MONITOR v¢ NO FAIL CAUTION:
COOLAN TEMP/S 30°C Always drive vehicle at a safe speed.
VHCL SPEED SE 75km/h TESTING CONDITION:
This test may be conducted with the drive wheels lifted in
the shop or by driving the vehicle. If a road test is expected
to be easier, it is unnecessary to lift the vehicle.
1) Wait until engine coolant temperature is less than
| RECORD @ 90°C (194°F). Gl
S (a) Turn ignition switch “ON”.

(b) Select “DATA MONITOR” mode with CONSULT. T
el 5vS o1 oPEN (c} Check the engine coolant temperature. :
FUEL SYS #2 UNUSED (d) If the engine coolant temperature is not less than
90°C (124°F), turn ignition switch “OFF” and cool g7
SHORT FT #1 Ozf’u down engine.

LONG FT #1 0% ) )
ENGINE SPD gﬁnﬁfmh e Perform the _followmg steps before engine coclant
IGN ADVANCE 5.0 temperature is above 90°C (194°F). Ef
INTAKE AIR 0.0ga00 2) Tum ignition switch “ON”.
B@E%&%{’OONS 0% 3) Select “DATA MONITOR” mode with CONSULT.
025 B1,51 0. 380V 4) Start engine. Bl
ST 0.000¢ 5) Hold vehicle speed more than 70 km/h (43 MPH) for
SEFS50N 100 consecutive seconds.
CR BR
JU— ;@\) 1) Wait until engine coolant temperature is less than
[ ecm r CONNECTOR | E:] E = 90°C (194°F). . .

(@) Turn ignition switch “ON". ST

(b) Select MODE 1 with GST.

(c) Check the engine coolant temperature.

t (d) If the engine coolant temperature is not less than £
90°C (194°F}), turn ignition switch “OFF” and cool
down engine.
@ ® O e Perform the following steps before engine coolant ET
= temperature is above 90°C (194°F).
SEF0O08P 2) Start engine. ,

3) Hold vehicle speed more than 70 km/h (43 MPH) for A
100 consecutive seconds.
4) Select MODE 7 with GST.

[l
=

1D
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Intake Air Temperature Sensor (Cont’d)
OR

1} 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 igni-

tion switch “OFF” and c¢ool down engine.

e Perform the following steps before the voltage is

below 1.0V.
2) Start engine.

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

100 consecutive seconds.

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

and then turn “ON".

5) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-122
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Intake Air Temperature Sensor (Cont’d)

@l
INTAKE AIR
——@-—— TEMPERATURE
SENSOR BA
1 mmam : Dotsctable iine for DTC bl
|LZ_|| ﬂLl — : Non-getectable line for DTC
RY B A - With AT -
=
13
RIY D B
IGaa]k- - -o====--- {rzza]l =
Fa g 2
Ry B
@ @
R/Y B
BT
AT
—
* O as ~
FA
3,‘{;\'\
{AD
RIY B B8 &R
||23 ||50 | [35 f|
TAMB GND-A | GaNaL GND | [ nsmissioN &
sENs ¢ N §T
o3 o Loy
Refer to last page (Foldout page). BT
tfelaTal s el 7 Te Te]two (V5E) l2]sfe] & [slsl7 8 @57) =1 (E36) =
1 e i34 [15 [15 17 18 ? g juofarltal1a]rafs]ieft7[t819[20f (12D &5y (m8),
| &
123l ] [a]wo[11[i2]13[14]15] @ 23| 24 252627028
s|al7 (8] {18]17]1e[19]20]21]22 36| 37] 3834041
EL
||
1011102)103] [104)105}108
-
107]10sfoe! [110fi11f12 B8
13114h15] [118]117] 118
AEC359A
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Air cleaner

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

i v "
Intake air
)
C%temperalure
sensor harness

INSPECTION START

|

Front SEr486U

¥

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect intake air temperature sen-
saor harness connector.

3. Turn ignition switch “ON”.

4, Check voltage between terminal @

NG

Y

Check the following.
® Harness connectors

€29, @

® Harness connectors

@B, €59

® Harness for open or shont

and ground. between ECM and intake
DISCONNEGE .
W Voltage: air temperature sensor
T.8. GSDJ Approximately 5V If NG, repair harness or con-
@@ OK nectors.
‘ B v
: CHECK GROUND CIRCUIT. NG | Check the following.

d

® Harness connectors

&9, 1D

® Harness connectors

L4 I—Ezr)nes.;f@open or short
between ECM and intake
air temperature sensor

® Harness for open or short
between TCM and intake
air temperature sensar

It NG, repair open circuit or

short to ground or short to

power in harness or connec-

tors,

1. Turn ignition switch “OFF”,

2. Check harness continuity between ter-
minal (1) and engine ground.
Continuily should exist.

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

€ G e

o |

AEC723

o

=T

r

NG Replace intake air tem-
perature sensor.

AECT24| | CHECK COMPONENT

(Intake air temperature sensor).

A4

Refer to “COMPONENT INSPECTION”
on next page.

OK
v
Perform “TROUBLE DIAGNOSIS FOR

INTERMITTENT INCIDENT”, EC-97.

h 4

INSPECTION END

278 EC-124
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20
{-4) {32} (68)
Temperature °C

o

i I '?&
TS.
Il 22\‘
.i
(2T
o [s]
o
C o
o [o3
[2! o0 @
SEF234U
20F
191
&l
a 4 Acceptable
i
g o
S {0}
% O8f
[%]
& o4}
0.2}
010l L
20 0 B

20 60 B0 160
(104) (140) ((17!3) @12)

SEF012P

Intake Air Temperature Sensor (Cont’d)
COMPONENT INSPECTION

Intake air temperature sensor
Check resistance as shown in the figure.

<Reference data>

Intake aolé tr(e:;'lzferature Resistance ki
20 (68) 21-29
80 (176) 0.27 - 0.38

If NG, replace intake air temperature sensor.

EC-125
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Terminal
Sensor
/ Q=
Gasket
SEF594K

20+

18:

4
a 4T Acceptable
e
@ 2r
= 1.0
& oaf
>y
& o4t

0.2r

[ R T R S

-20 0 20 40 80 80 100
(-4} {32) {68) (104} (140) (176)(212)
Temperature °C {°F)
SEFQ12P

ON BOARD DIAGNOSIS LOGIC

Engine Coolant Temperature Sensor (ECTS)

COMPONENT DESCRIPTION

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

<Reference data>

Engine coolant tempera- Voltage® Resistance
ture v KO
OC ((.F)
-10 (14) 4.4 7.0-11.4
20 (68) 35 21-29
50 {122) 22 0.68 - 1.00
90 {194) 09 0.236 - 0.260

*: These data are reference values and are measured between ECM terminal
(Engine coolant temperature sensor) and ECM terminal @3 (ECCS
ground).

Diagnostic Check ltems
Trouble Code Maifunction is detected when ... .
(Possible Cause)
MNo.
PO115 ® An excessively high or low voltage from the sensor is | ® Harness or connectors
0103 sent to ECM.* (The sensor circuit is open or shorted.)

® Engine coclant temperature sensor

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

Detected items

Engine operating condition in fail-safe mode

Engine coolant temperature 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 temperature decided

Condition (CONSULT display)

Just as ignition switch is turned ON or

Start 40°C (104°F})

More than approx. 4 minutes after igni-

tion ON or Start 80°C (176°F)

40 - 80°C {104 - 176°F)

Except as shown above {Depends on the time)

280
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Yr MONITOR Y NO
COOLAN TEMP/S

FAIL
30°C

RECORD

SEFOO2P

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

1) Turn ignition switch “ON".
2) Select "DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 sec-

onds.
Select “MODE 7” with GST.
OR

2)
2)
3)

Turn ignition switch “ON"” and wait at least 5 sec-
onds.

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

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

EC-127

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

EC-ECTS-01

ENGINE COOLANT

@ TEMPERATURE
SENSOR
= : Deteciable fine for DTC
e Non-detectable line for DTC

‘—3—' LIE[—I CAD  With AT

BR/Y B
=210
- 2 2]
BR/Y B
—
O
| &
BR/Y B B
II51 |I |I50 || "35 Il
™w GNDA ECM (ECCS GND TCM
CONTHOL sens | (TRANSMISSION
MODULE) CONTROL
MODULE)
F29

L
1121314 [S]10{11]12]13}14] 15 23| 24| 25|26 |27§26]29)30(31 32| 33)34{35

516[718 1 [16]17]18119]20] 21| 22 36371 38139]40§41| 42)43]44]46 46147 | 48] | 5 HS.

1011102[103] [104]105[108
107 {108[109] [110]111{112
113[114[115] [1161117{118

)
S
P H.S.

AEC360A
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%\c/
S T

AR

Engine Coolant Temperature Sensor (ECTS)

% DISCONNECT

(12

]

M€
€iD)

[Q]

e o

(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
l
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. "| ® Hamess connectors
2. Disconnect engine coolant temperature , 21
SEF487U sensor hamess connector, ® Harness for open or short
3. Turn ignition switch “ON". between ECM and engine
4. Check voltage between terminal @ coolant temperature sen-
and ground with CONSULT or tester. sor
Voitage: i NG, repair open circuit or
Approximately 5V short to ground or short to
oK power in harness or connec-
tors.
B 4
CHECK GROUND CIRCUIT. NG__ Check the following.
1. Turn ignition switch "OFF”. "| ® Harness connectors
= 2. Check hamess continuity between ter- . (2>
SEFS1IP minal (1) and engine ground. @ Harness for open or
Continuity should exist. short between ECM and
If OK, check harness for shor to engine coclant tempera-
ground and short to power. ture sensor
oK ® Harness for open or
short belween TCM and
engine cootant tempera-
ture sensor
If NG, repair open circuit or
short to ground or short to
power in harness or con-
= nectors.
SEF542P
h
CHECK COMPONENT NG Replace engine coolant

{Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION”
on next page.

h 4

oK

v

Perform “TROUBLE DIAGNOSIS FCR
INTERMITTENT INCIDENT”, EC-97.

.

INSPECTION END

EC-129

temperature sensor.

AT

FA

RA,

i

EL
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

S (Cont'd)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
L0 <Reference data>
Temperature °C (°F) Resistance k{}
20 (68) 21-29
SEF152P
50 (122) 0.68 - 1.00
201 90 (194) 0.236 - 0.260
18:
“ ar Acceptable If NG, replace engine coolant temperature sensor.
z g
538
& oaf
0.2
0.1t 1 L 1 1 L
20 0 20 40 60 B0 100
(-4} (32) {68) (104} (140) (176)(212)
Temparature °C {°F)
SEFO12P
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttie Position Sensor

Note: If both DTC P0120 (0403) and DTC P0510 (0203) are displayed, perform TROUBLE DIAGNO-
SIS FOR DTC P0510 first. (See EC-303.) @

A,

EM

LG

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which trans-
faorms the throttle position into output voltage, and emits the
voltage signal to the ECM. In addition, the sensor detects the
opening and closing speed of the throtile valve and feeds the [z

slal1s voitage signal to the ECM.
Idie position of the throttle valve is determined by the ECM
[Q] receiving the signal from the throttle position sensor. This sen- CL

sor controls engine operation such as fuel cut. On the other
SEFa83)  hand, the “Wide open and closed throtile position switch”, which

is built into the throttle position sensor unit, is not used for T
engine controi.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE AT
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION FA
THRTL POS SEN L Ignitif)n switch: ON Throtile valve: fully ciosed 03-07V
(Engine stopped) Throttle valve: fully opened Approx. 4.0V .
il itch: . o i
ABSOL THP/S L |gmt|9n switch: ON Throttle valve: fully closed 0.0%
(Engine stopped) Throttle valve: fully opened Approx. 80%
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
e
=il
TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO. RS
[Ignition switch “ON”[ (Warm-up condition)
0.3-07V
Accelerator pedal fully released BT
23 Y Throttle position sensor a
[lgnition swiich "ON”|
Approximately 4V
Accelerator pedal fully depressed 8
|Ignitior1 switch “ON“| {(Warm-up condition)
L Approximately 0.4V
a3 Gy Throttle position sensor Accelerator pedal fully released EL
signal [lgnition switch “ON”]
Approximately 4V
Accelerator pedal fully depressed o3¢
49 R Sensors’ power supply |lgnition switch "ON”| Approximately 5V
|Engine is running.| (Warm-up condition)
50 B Sensors’ ground Approximately 0V
Idle speed
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic

Treuble Malfuncticn is detected when ... Ch?Ck ltems
{Possible Cause)
Code No.
P0O120 A) An excessively low or high voltage from the sensor is | ® Harness or connectors
0403 sent to ECM.” (The throttle position sensor circuit is open or
shorted.)

® Throttle position sensor

B) A high voltage from the sensor is sent to ECM under | ® Harness or connectors
light load driving condition. {The throttle positicn sensor circuit is open or
shorted.)

& Throttle position sensor

® Fuel injector

® Camshaft position sensor

® Mass air flow sensor

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

heavy load driving condition. (The throttle position sensor circuit is open or shorted.)
® Inlake air leaks
@ Throttle position sensor

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

Detected items Engine operating condition in fail-safe mode

Threttle position will be determined based on the injected fuel amount and the
engine speed.
Therefore, acceleration will be poor.

Throttle position sensor circuit Condition Driving condition
When engine is idling Normal
When acceleraiing Poor acceleration

Perform “Procedure for malfunction A” first. if the DTC cannot
be confirmed, perform “Procedure for maifunction B”. If there is
no problem on “Procedure for malfunction B”, perform “Proce-
dure for malfunction C”.

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Procedure for malfunction A

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn

ignition switch “OFF” and wait at least 5 seconds before

conducting the next test.

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

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

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

EC-132



TROUBLE DIAGNOSIS FOR DTC P0120

v MONITOR ¥ NOFAIL

VHCL SPEED SE 20km/h

RECORD

SEFg51U

CMPSsRPM(REF) 700rpm

Yr MONITCR  Yr NO FAIL |:|

RECORD

SEF190P

Throttlie Position Sensor (Cont’d)

Q 1) Turn ignition switch “ON” and select “DATA
MONITOR” mode with CONSULT.
2) Start engine and maintain the following conditions for
at least 5 consecutive seconds.
VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or
“N” position
OR
g@ 1) Start engine and maintain the following conditions for
S at least 5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or
“N** position
2) Select “MODE 7” with GST.
OR
Start engine and maintain the following conditions for
at least 5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or
“N”’ position
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3} Turn ignition switch “ON” and perform “DIAGNOS-
TIC TEST MODE (Self-diagnostic results)’ with
ECM.

e

T;JO(ES 1 )

Procedure for malfunction B

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.
@| 1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and let it idle for at least 10 seconds.
OR
@@ 1) Start engine and let it idle for at least 10 seconds.
. 2) Select “MODE 7" with GST.
OR
@@ 1) Start engine and let it idle for at least 10 seconds.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3} Turn ignition switch “ON” and perform “DIAGNOS-
TIC TEST MODE (Self-diagnostic results)” with
ECM.

A
i

FE

GL

BT

A7

F2,
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TROUBLE DIAGNOSIS FOR DTC P0120

w MONITOR

ABSOL THWP/S

¥ NO FAIL D
THRTL POS SEN

.48V
0.0%

RECORD
i

SEFQ24P)

THRTL POS SEN
15:38

a

NG data

00"00
X0V +03'54

13 28 38 51

OK data
THRTL POS SEN
15:38
g 113 2'6

0000
X031V +03'54
38 5]

>

I' .,

v,
-

]

ABSOL THeF/S 00'00 ABSOL THeP/s 0000
15:38 a +03"54 15:38 Ya +03"54
Q 25 50 75 100 1] 25 50 75 100

»

THRTL ABSOL
Q8 TH/P

.....

THRTL ABSOL
QS TH/PO

_ P P
15:38  gEN  SEN 15138 gEN SEN
v} {%) (V) (%)
00'36 214 390 00"46 2.88 57.4
00"37 220 413 00"47 300 605
00"38 226 427 00"48 312  63.3
00"39 232  44.4 00"49 324  66.1
0041 226 427 00'50 334 689
00"42 220 413 00'51 346 7.4
00"43 258 504 00'52 356 742
00"44 266 52.5 00'53 368 770
00’45 276 540 00*54 380 79.8
SEFO2P
¥r MONITOR % NOFAIL [
CMPSeRPM(REF) 2137rpm
MAS AIR/FL SE 3.07v
COOLAN TEMP/S 84°C
] RECORD
SEF235L)

Throttle Position Sensor (Cont’d)
Procedure for malfunction C

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

1)
2)

e
3)
4)
5)
6)

7)
[

8)

9)

Start engine and warm it up to normal operating tem-

perature.

Turn ignition switch “OFF” and wait at least 5 sec-

onds.

Turn ignition switch “ON”.

Select "MANU TRIG” and “Hl SPEED” in “DATA

MONITOR” mode with CONSULT.

Select “THRTL POS SEN” and “ABSOL TH-P/S” in

“DATA MONITOR” mode with CONSULT.

Press RECORD on CONSULT SCREEN at the same

time accelerator pedal is depressed.

Print out the recorded graph and check the following:

The voltage rise is linear in response to accelerator

pedal depression.

The voltage when accelerator

depressed is approximately 4V.

It NG, go to “DIAGNOSTIC PROCEDURE”, EC-137.

If OK, go to following step.

Select "AUTO TRIG” in “DATA MONITOR” mode

with CONSULT.

Maintain the following conditions for at least 10 con-

secutive seconds.

CMPS-RPM (REF): More than 2,000 rpm

MAS AIR/FL SE: More than 3V

COOLAN TEMP/S: More than 70°C (158°F)

Selector lever: Suitable position

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

pedal is fully

EC-134



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

OR
. = o =, 1} Maintain the following conditions for at least 10 con-
|[__Ecm_Jo[comnecTon]| .Ej] & secutive seconds. al
47 Gear position: Suitable position “

Engine speed: More than 2,000 rpm
Voltage between ECM terminal @7 and ground: e
More than 3V o

Voltage between ECM terminal &) and ground:
: More than 4V Bl
s @ © 1 OR ’

Y < SEF999N @@ 1} Maintain the following conditions for at least 10 con-
secutive seconds. LE
J— Gear position: Suitable position
“ ECM Ecowmzcmnﬂ W Engine speed: More than 2,000 rpm
HS Voltage between ECM terminal @) and ground:

51

More than 3V
Voltage between ECM terminal 69 and ground:

More than 4V =
2) Stop the vehicle, turn ignition switch “OFF”, wait at
least 5 seconds and then turn “ON”,
@ ® O 3) Perform “DIAGNOSTIC TEST MODE (Self-diagnos- CL
= tic results)” with ECM.
SEF00BP
k)
{\“‘.
)
Qy@k
ST
RS
BT
[F14,
2L

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

EC-TPS-01

THROTTLE
PASITION I : Detectable line for DTC
SENSOR —  Non-detectable line for DTC
Fia : With A/T
T @
R Y B
~B
| |
1 |
| |
| |
] |
| |
| I
i |
1 |
1 1
1 1
1 1
! 1
| |
i |
.
| |
| 1
| |
| 1
| |
| |
1 1
1 1
1 1
1 1
i 1
! I
| |
| |
| |
| i
1 1
— i !
-0 KEe—

1
—

_

R B R N

[E [ el ] [l B B B
TCM - ECM (ECCS

VSENS SGE%% (TRANS- AVCG  TVvOl  GND-A | SzVimer I
o e o—
MODULE) G -1 =
F2g

[2<]

f—l
1HE O BEEEE DE ] B A P 2 ) S R B B R @
Phis.

S{B]718 ] [18]17]18]19{20)21]22 36 37]38|39]40)21]42]43]44 {45 46147 48] |

20[21]22]23 agf39] [eol41] |53]54]55
42|43 |44]45]48]57]5e]s8[eC)
20[30[31[32[33] [aafsn] Ier]4slez]ezfe4]ss

[34]35]36]37} [sif52] Teelezlee]ee]

1Q1[102{103] |104]105{106
107)108]109( [r1opt11i2
13|114]115| [116[117]118

AEC361A
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont’d)

, DIAGNOSTIC PROCEDURE
~) _ ® " If the trouble is duplicated after “Procedure for malfunction
Engine gr\ / A”, perform “Procedure A” below. lf the trouble is dupli- @]
L D) cated after “Procedure for malfunction B”, perform “Proce-
] dure B” on next page. If the trouble is duplicated after “Pro-
cedure for malfunction C”, perform “Procedure C” on 4
EC-140.
Procedure A i
2 =il
INSPECTION START
SEF483U
¥
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
screws.
=
Y
~7 1. LN CHECK POWER SUPPLY. NG Repair harness or connec- 21
T position sensor ) o (I rla
~harness connecior 1. Disconnect throttle position sensor har- tors.
TINONNY SEFB47U ness connegctor.
2. Turn ignition switch “ON". BT
3. Check voltage between terminal @
_ 5 DISCONKECT and ground with CONSULT or tester.
K E@ Valtage: Approximately 5V Y
OK
‘ ' CHECK GROUND CIRCUIT. NG | Gheck the following.
\{b © O 1. Turn ignition switch "OFF". | ® Hamess for open or B
A = 2. Check harness continuity between ter- short between ECM and i
Sersen minal (3) and engine ground. throttle position sensor
Continuity should exist. ® Harness for open or BE
@ If OK, check harness for short to shert between TCM and ’
ground and short to power. throtile position sensor
LY e t If NG, repair open circuit or A
- (@ ‘@ oK short to ground or short to ol
power in harness or con-
nectors. =@
itz
[Q]
L s ‘r ]
= CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec- 31
1. Disconnect ECM harness connector. "1 tors.
SEFS65F| | 2. Check hamess continuity between ECM .
terminal @3 and terminal (2). A
= DISCONNEET B DISCONNECT Continuity should exist.
Gﬁj} Eé} It OK, check hamess for shorl to =
= = ground and short to power. =
2
‘f ECM_ g CONNECTOR H @D lOK
® 1B
{Go to next page.)
SEF566P
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

CHECK COMPONENT NG | Replace throttle position
{Throttle position sensor). i " sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION", form “Basic Inspection”,
EC-141. EC-77.

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-97.

Y
INSPECTION END

'\\ /

Engine greund

- ‘ Procedure B
Q - INSPECTION START

v
=3 Loosen and retighten engine ground
SCrews.
/%‘
SEF483U v
CHECK POWER SUPPLY. NG_h Repair harness or connec-
1. Disconnect throttle position sensor har- 7 tors.

ness connector.

2. Turn ignition switch “ON”.

3. Check voltage between terminal (1)
and ground with CONSULT or tester.
Voltage: Approximately 5V

LOK
®

(Go to next page.)

==

—Z“harness connector
NNV

DISCONNECT
o A€

SEF647U

D
<

SEF564P

202 EC-138




TROUBLE DIAGNOSIS FOR DTC P0120

Q]

DISCORNECT

€ &

SEF565P

m DISCOMNECT
A€

st

DISCOMNECT
T)

A&

TS.

[ EFCONNECTOR”

23

[Q]

&

SEF566P

Throttle Position Sensor (Cont’d)

N
CHECK GROUND CIRCUIT. G »| Check the following.
1. Tum ignition switch “QFF”. ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal and engine ground. throttle position sensor
Continuity should exist. #® Harness for open or
H OK, check harness for short to short between TCM and
ground and short to power. throttle position sensor
If NG, repair open circuit or
OK short to ground or short to
power in harness or ¢on-
nectors.
Y NG
CHECK INPUT SIGNAL CIRCIUIT. ,| Repair harness or connec-
1. Disconnect ECM harness connector. tors.
2. Check hamess continuity between ECM
terminal and terminal .
Continuity should exist.
If QK, check harmess for shori to
ground and short to power.
l OK
NG "
CHECK COMPONENT »| Replace throttle position
{Throttle position sensor). sensor. Fo adjust it, per-
Reter to “COMPONENT INSPECTION?, form “Basic Inspection”,
EC-141. EC-77.
0K
hd NG
CHECK COMPONENT »| Replace mass air flow sen-
(Mass air flow sensor). sor.
Refer to “COMPONENT INSPECTION”,
EC-111.
OK
Y NG
CHECK COMPONENT »| Repface camshaft position
(Camshatft position sensor). sensor.
Refer to “COMPONENT INSPECTION”,
EC-249.
OK
¥
NG

CHECK COMPONENT

(Fuel injector).

Refer to “COMPONENT INSPECTION™,
EC-419.

OK
A J

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

h 4

INSPECTION END

EC-139

h 4

Replace fuel injector.

EL

o
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TROUBLE DIAGNOSIS FOR DTC P0120

==
—_~harness connector
e e N Y SEF&47U
ISOCKNEDT
o A€
T8
1 v
D
W
1
SEF564P)
= S DISEONNECT
ot (24 € @
SEFG65P

294

Throttle Position Sensor (Cont’d)

Procedure C

INSPECTION START

¥

ADJUST THROTTLE POSITION SEN-
SOR.
Perform “Basic Inspection”, EC-77.

oK

h 4

CHECK INTAKE SYSTEM.

Check the followings for connection.

® Ajr duct

® Vacuum hoses

® Intake air passage between air duct to
collector

If disconnected, reconnect the parts.

NG

OK

h 4

Loosen and retighten engine ground

SCrews.

h 4

Reconnect the parts.

CHECK POWER SUPPLY.

1. Disconnect throttle position sensor har-
ness connector.

2. Turn ignition switch “ON".

3. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Approximately 5V

NG

| Repair harness or connec-

fors.

OK
B Y
CHECK GROUND CIRCUI. NG_‘ Check the following.
1. Tumn ignition switch “OFF”". | ® Hamess for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. throtile position sensor
Continuity should exist. ® Harness for open or
If OK, check harness for short to short between TCM and
ground and short to power. throttle position sensor
If NG, repair open circuit or
oK short to ground or short to
power in harness or con-

®

{Go to next page.)

EC-140

nectors.




TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

®

HEe A€ a

1 =)
| Ecm o] comnector]|
z3 CHECK INPUT SIGNAL CIRCUIT, NG_ Repair harness or connec-
1. Disconnect ECM harness connector. tors. 2,
2. Check harmess continuity between ECM
@ terminal @3 and terminal (2).
Cﬁﬁ) Continuity should exist. S
If OK, check harness for short to
SEF566F ground and short to power.
OK LG
hd
CHECK COMPONENT NG_; Replace throttle position
{Throtile posftion sensor). sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION” form “Basic Inspection”,
below. EC-77. ‘
FE
OK
h 4
Perform “TROUBLE DIAGNOSIS FCR GL
INTERMITTENT INCIDENT”, EC-97.
J T
r
INSPECTION END
R
Iicd
R
COMPONENT INSPECTION
£ Throttle position sensor .
€] 25———“ . . =N
1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals (@) and @)
changes when opening throtile valve manually. jt]
— Throttle valve conditicns Resistance [at 25°C (77°F)]
Lﬁ @ Completely closed Approximately 0.5 k{} By
-~ Lo L
Throtile position Partially open 0.5 - 4 k)
sensor harness connactor SEFE52U -
Completely open Approximately 4 ki A
If NG, replace throttle position sensor.
To adjust it, perform “Basic Inspection”, EC-77.
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TROUBLE DIAGNOSIS FOR DTC P0125

Terminal
Sensor

(.

/ /
Gasket

SEFS94K
20+
18:
al
g 1 Acceptable
-
g 2
g 1ol
& 0B
w
£ 0.4F
0.2r
o1l L
20 0 20 40 B0 80 100
(-4) (32) (68) (104)(140) (176)(212)
Tamperature “C {*F}
SEFO12P

ON BOARD DIAGNOSIS LOGIC

Engine Coolant Temperature (ECT) Sensor

COMPONENT DESCRIPTION

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

<Reference data>

Engi lant

ngine coofan Voltage™ Resistance

temperature v kO
°C °F)
10 (14) 4.4 9.2
20 (68) 3.5 21-29
50 (122) 22 0.68 - 1.00
90 {194) 0.9 0.236 - 0.260

*: These data are reference values and are measured batween ECM ierminal
{(Engine coolant temperature sensor) and ECM terminal @3 (ECCS
groundy).

Diagnostic Check It
Trouble Malfunction is detected when ... ?C ems
{Possible Cause)
Code No.
Po125 ® Voltage sent to ECM from the sensor is not practical, | ® Harness or connectors
0908 even when some time has passed after starting the (High resistance in the circuit)

engine.

loop fuel contral.

® Engine cootant temperature sensor

® ngine coolant temperature is insufficient for closed ® Thermostat

EC-142



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
R MONIOR % NG PAIL DIAGNOSTIC TROUBLE CODE CONFIRMATION
COOLANTEMP/S  30°C PROCEDURE Gl

CAUTION:

Be careful not to overheat engine.

NOTE:

e If both DTC PO0115 (0103) and P0125 (0908) are
displayed, first perform “TROUBLE DIAGNOSIS FOR g

RECORD | DTC P0115”. Refer to EC-126.

serocze| ®  If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn | ¢
ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
(@ 1) Turn ignition switch “ON".
2} Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for 65 minutes at idle speed.
if “COOLAN TEMP/S” increases to more than 10°C FE
(50°F) within 65 minutes, stop engine because the
test result will be OK.

Qg 1) Start engine and run it for 65 minutes at idle speed.
2) Select “MODE 7” with GST. i
If “COOLAN TEMP/S” increases to more than 10°C
(50°F) within 65 minutes, stop engine because the
test result wili be OK. AT

OR
@o 1) Start engine and run it for 65 minutes at idle speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds 2
and then turn “ON”.
3) Perform “Diagnostic Test Mode |l (Seif-diagnostic
results)” with ECM. ik
If “COOLAN TEMP/S” increases to more than 10°C
(50°F) within 65 minutes, stop engine because the
test result will be OK.
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

3
(Cont’d)
ENGINE COOLANT
@ TEMPERATURE
SENSOR
e : Delectable line for DTC
| 2 ] ] ' — . Non-detectable line for DTC
L-—l L-—l @ CWith AT
BR/Y B
BR/Y B
. E210
|g- ----------- 1|
F21
BR/Y B
—_
=4
(A D
BR/Y B B
|I51 [| ||5o || 1[35 ||
™ GND-A J ECM (ECCS GND TOM
CONTROL SENG (TRANSMISSION
MODULE) CONTROL
MODULE)
F29
ARGINGD
(2 Gy 517 B
Il
112134 [[oolt1hef1a]14]15 3] 24] 2sfee]27fen]2s]ac]st 52 330428
5161718 | [16]17118]10]20[21]22] 36| 37| sefaafsof41[s2]4a]a4]45 [aela7[a8] | H.S.

10113024103( {104]105]106
107[108[109{ {110]111[112
113)1141115] 116) 117118

i)
-
vl H.S.

AEC360A
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Engine Coolant Temperature (ECT) Sensor

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”".

2. Disconnect engine coolant temperature
sensor hamess connector.

3. Tum ignition switch “ON”.

4. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage:

Approximalely 5V

NG

B hJ

OK

Check the following.

® Harness connectors
,

® Harness gen or short
between ECM and engine
coolant temperature sen-
sor

If NG, repair open circuit or

short to ground or short to

power in hamess or connec-

tors.

@\ Engine coolant temperature
— senswiais p?nnect\qér\
“_/@ / ﬂ "\\\ SEF487U
& DISGONKECT
4€
5 0
SEF541P|
B
5 DISOONNELT
A& @
Gio
SEF542P

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.

If OK, check harness for short to
ground and short 1o power.

NG

OK

A 4

Check the following.

® Hamess connectors
:

® Harmess f?::pen or shoit
between ECM and engine
coolant temperature sen-
sor

® Hammess for open or short
between TCM and engine
coolant temperature sen-
sor

K NG, repair open circuit or

short to ground or short to

power in harmess or connec-

tors.

CHECK COMPONENT

{Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION”
on next page.

NG

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-97.

'

INSPECTION END

EC-145

Replace engine coolant
iemperature sensor.

A

!ﬂ i,
LU

)
=g

[eaard

@

ag
@

BT

EL

4

299



300

TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

~ (Cont’d)
COMPONENT INSPECTION

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

<Reference data>
Temperature °C (°F) Resistance k{}
20 (68) 21-29
SEF152P ;
50 (122) 0.68 - 1.0
20t 90 {194) 0.236 - 0.260
18:
g i Acceptable If NG, replace engine coolant temperature sensor.
e 2
g
£ 0fF
7]
& 04f
0.2
0.1

20 5 20 40 60 80 100
(-4} (32) (68)(104) (140)(176}(212)
Temperature °C (“F)

SEFD12P

EC-146



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front
HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
\ fold. It detects the amount of oxygen in the exhaust gas com- §j4

pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
Zirconia ube ates voltage from approximately 1V in richer conditions to OV in  E}{
leaner conditions. The front heated oxygen sensor signal is sent

SEF4537] {0 the ECM. The ECM adjusts the injection pulse duration to

achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs LG
near the radical change from 1V to OV.

— e

EN
=
w
f
=
3
Z EE
g
3
O 1
o ! Gl

Rich —=— Ideal ratic ——= Lean

Mixture ratio
SEF288D

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

MONITOR ITEM CONDITION SPECIFICATION AT
FR 02 SENSOR 0- 0.3V <« Approx. 0.6 - 1.0V
. P . I-:',’E\
.............................. ® Engine: After warming up Maintaining engine speed at 2,000 | LEAN «> RICH . . HA
FR 02 MNTR rem Changes more than 5 limes during
10 seconds. N
A
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground}. BR
TER-
WIRE DATA o
M|1|I\(I3AL COLOR ITEM CONDITION (DC Voltage) &T
0 - Approximately 1.0V )
V)—
[Engine is running. 2t L
Front heated oxygen sen- Ll RS RR e TCpEra o
4 W sor L atter warming up 1o normal operating tempera- | o [V M WU Y 5T
ture and engine speed is 2,000 rpm P
—p—— .
T R -
N e i
SEF201T
EL

EC-147 301
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TROUBLE DIAGNOSIS FOR DTC P0130

0.4V w
o2v --M -V _

QK NG
1v

ov

SEF237U

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Under the condition in which the front heated oxygen sensor
signal is not input, the ECM circuits will read a continuous
approximately 0.3V. Therefore, for this diagnosis, the time that
output voltage is within 200 to 400 mV range is monitored, and
the diagnosis checks that this time is not inordinately long.

Diagnostic Trouble

Code No.

Malfunction is detecled when ...

Check Items
(Possible Cause)

PQG130

® The voltage from the sensor is constantly approx. 0.3V.

® Harness or connectors
{The sensor circuit is open or shorted.)
® Front heated oxygen sensor

HFR 02 SENSOR Po130l []
OUT OF CONDITION

=zz==z====x MONITOR zzzz==r==o-
CMPS-RPM(REF) 1250rpm
THRTL POS SEN 0.82V
B/FUEL SCHDL 1.6ms

SEF256U

MFR 02 SENSOR P0130M [_]

memmem=e=s MONITOR =====z=z==-
CMPS-RPM(REF) 1887rpm
THRTL POS SEN (.88Y
B/FUEL SCHDL 3.2ms

SEF257U

BFR 02 SENSOR Po130ll []

COMPLETED

SELF-DIAG

SEF266U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION;
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE"” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the nexi test.

TESTING CONDITION:

e Always perform at a location of more than -10°C (14°F).

o Before performing the following procedure, confirm
that battery voltage is more than 11V at idle.

e Never raise engine speed above 3,600 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE”. If the engine speed limit is exceeded, retry
the procedure from siep 2).

g "

2)
3)

Start engine and warm it up to normal operating tem-
perature.
Stop engine and wait at least 5 seconds.
Turn ignition switch “ON” and select “FR O2 SEN-
SOR P0130” of “FRONT 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.
Touch “START".
Start engine and let it idle for at ieast 1.5 minutes.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 10 to 60 seconds.)
CMPS-RPM (REF): 1,500 - 2,600 rpm (A/T)

1,600 - 2,300 rpm (M/T)

EC-148



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)
Vehicle speed: 70 - 100 km/h (43 - 62 MPH)
B/FUEL SCHDL: 1.4 - 5.4 ms (A/T) @]
1.3 - 4.6 ms (M/T)
Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry 52

from step 2).

7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS". If “NG” is displayed, refer 2
to “DIAGNOSTIC PROCEDURE”, EC-151.

During this test, P1148 may be stored in ECM.

OR LG
. F 3 h . OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the front
EGM OICONNECTORI f\_ heated oxygen sensor circuit. During this check, a 1st trip DTC

might not be confirmed.

=
Iy

e @ 1) Start engine and warm it up to normal operating tem-
1 \ Iﬁ perature.
’ 6 2} Setvoltmeter probes between ECM terminal @8 (sen-
sor signal) and (engine ground). Gl
© @ 3) Check the following with engine speed held at 2,000
SEFS8ER rpm constant under no load. .
¢ The voltage does not remain in the range of 0.2 - HT
0.4V.
AT
4,
ST
BT
F&
EL
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)

IGNITION SWITCH
ONM or START
1
FUSE  [Refer toc “EL-POWER".
104 |BLOCK;
{/B) wmam - Detectable line for DTG
M2g = Non-detectable line for DTC

,_
&

K
G
[

13
[

i3
LG/B
|[ 3 H
FRONT
HEATED
OXYGEN
SENSOR
Ll 2]
OR W
"W~
hiy T
I I
I !
{ I
1 |
1 I
] I
I I
I I
I I
] I
I ]
t I
b i
I |
| I
o
(1.0
@-5
]
OR w B
i3]l Eall EET l I
ECM (ECCS B B B
O2HF O28F GND-C | =R TROL =
MCDULE) ._I
rd
1K [2Kg3K] T J4KISKIOKTTK] (a20) HAEHE<ARBARN e - 11
rforiiorkp2radkhiskhisk] BR 2l e ]i7]18] Tw v

- LS
20121|22]123 38|39 40]41 5315455 E
a2]a3] [44]45]ac]s7]eel50]60]
P K B R R v ey L ) R R

|84I35|36|3?I |51|52I |E56|6? 68'69]

101[102}103] 1044105106
107|108]109] |110)1114112
113|114)115] |116]117]118

[any L]

AEC3B2A
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

o
&l
INSPECTION START
v ¥
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground ’
SCrews. ER
LG
P (\W x"ﬁ\\\ [ \\/ / {'
Front heated oxygen SEI’ISOT\\
hameggs connector = CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Disconnect front heated oxygen sensor "1 tors.
harness ccnnector and ECM hamess
connector. B
% FiE

2. Check harness continuity beiween ECM

terminal and terminal @

Radiator

cap Continuity should exist. N
3. Check harness continuity between ECM s
/ terminal (or terminal @) and
SEF490U ground.
T

Continuity should not exist.

. DISCONMECT DISCONNECY
. . . If OK, check harness for short to ground
and short 1o power.

ESTRE CONNECTOR]{ OK AT
A6 | ¥
CHECK COMPONENT NG .| Replace front heated oxy- B,
@ {Front heated oxygen sensor). "] gen sensor.
. Refer 1o “COMPONENT INSPECTION”
@ = on next page. =i
OK
SEF0735,
\ 4 e
Perform “TROUBLE DIAGNOSIS FOR B
INTERMITTENT INCIDENT”, EC-97.
Sii
h 4
INSPECTION END
&1
KA
EL
DX
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TROUBLE DIAGNOSIS FOR DTC P0130

W MONITOR  ¥r NO FAIL D
CMPSsRPM(REF)  2137rpm

MAS AIR/FLSE 1.96V

COOLAN TEMP/S 8a°C

FR O2 SENSOR 0.37v

FR 02 MNTR LEAN
INJ PULSE 2.6msec
by
RECORD

SEF084P

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)
COMPONENT INSPECTION

Front heated oxygen sensor

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

2) Select “MANU TRIG” and “HI SPEED” in "DATA
MONITOR” mode with CONSULT, and select “FR 02
SENSOR” and “FR 02 MNTR”.

3} Hold engine speed at 2,000 rpm under no load dur-
ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

¢ “FRO2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN" to “"RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:

cycle 11121314151

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR”, “RICH”
L = “FR 02 MNTR”, “LEAN”

e “FR 02 SENSOR” vaoltage goes above 0.6V at least

once.
e “FR O2 SENSOR” voltage goes below 0.35V at least
once.
e “FR 02 SENSOR?” voltage never exceeds 1.0V.
X
s S
17:51 {POS) '
{rem) Maxim‘eim . -
0913 2050  O.19 ER TR A » Maximum voltage
09"11 2050 0.18 2 P L T should be over 0.6V
83 8? gggg 8'18 855-— L SRR at least one time.
18 :
=z X .
09'05 203/ 0.18 & ' . : . : + Minimum voltage
ggg? 28162 gig ) - '-‘ L should be below 0.35V
: 5 v o ~ "Minimu\rﬁ - at least one time.
T
GRAPH To SEF086P
OR
CONNECT @ 1) Start engine and warm it up to normal operating tem-
€ M 3 perature.
2.l 4 2) Set voltmeter probes between ECM terminal @6 (sen-

—r=
ECM H_CDNNECTQR”

I

& )
i '4 7By

@

Rty

SEF085P

sor signal) and @3 (engine ground}.

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

e Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode i
(FRONT HEATED OXYGEN SENSOR MONITOR).

e The maximum voltage is over 0.6V at least one time.

EC-152



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)
e The minimum voltage is below 0.35V at least one
time. 2
e The voltage never exceeds 1.0V.
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TROUBLE DIAGNOSIS FOR DTC P0131

Louver

/Holder
‘LL

- xR, Ny
e e S
DRI

Heater pad -

Zirconia tube

SEF463R

Output voltage V. [v]

]
0 1
Rich ~=— Ideal ratioc —— Lean

Mixture ratio
SEF288D

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to 0V in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adijusts the injection pulse duration to
achieve the ideal air-fue!l ratio. The ideal air-fuel ratio occurs
near the radical change from 1V to QV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSOR
® Engine: After warming up

FR 02 MNTR

Maintaining engine speed at 2,000
rpm

0 - 0.3V < Approx. 0.6 - 1.0V

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

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage}
NO.
0 - Approximalely 1.0V
(Vyr—
IEngine s running_ 2 Ll
Front heated oxygen sen- 1l
4 W sor L After warming up to normal operating tempera- | o [N W WU/
ture and engine speed is 2,000 rpm S
——— el
.13. ' -Z‘ Lol
- TSEF201T

EC-154



TROUBLE DIAGNOSIS FOR DTC P0131
Front Heated Oxygen Sensor (Lean Shift

Monitoring) (Front HO2S) (Cont’d)
ON BOARD DIAGNOSIS LOGIC
iy oK NG To judge the malfunction, the output from the front heated oxy- Gl
gen sensor is monitored to determine whether the “rich” output
__________ is sufficiently high and whether the “lean” output is sufficiently
low. When both the outputs are shifting to the lean side, the A
malfunction will be detected.
Eh
SEF300U
LG
D'aggzicr]—:uble Malfunction is detected when ... (Pgshs?t?:; I?:;ie)
PO131 ® The maximum and minimum voitages from the sensor are not | ® Front heated oxygen sensor
0411 reached to the specified voltages. ® Front heated oxygen sensor heater
® Fuel pressure .
® Injectors FE
@ [ntake air leaks
GL
Y
e e DIAGNOSTIC TROUBLE CODE CONFIRMATION Hr
OUT OF CONDITION PROCEDURE
CAUTION: &r
zzzzzzzzzz MONITOR =zzzszzoss Always drive vehicle at a safe speed.
CMPS-RPM(REF) 1250rpm NOTE:
THRTL POS SEN 0.82v e BA
B/FUEL SCHDL 1.5ms If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before B
conducting the next test. b
teroazu,  TESTING CONDITION:
e Always perform at a location of more than —10°C (14°F). [
e Before performing the following procedure, confirm
WFR O Potsll [] that battery voltage is more than 11V at idle.
e Never raise engine speed above 3,600 rpm during the &
zm==mm==== MONITOR =========: “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
?&ﬂP?-%%I\g(REF) 1887rpm CEDURE". If the engine speed limit is exceeded, retry
B/F'?JELL 5 CH?)EN ggi\; the procedure from step 2).' . RS
= 1) Start engine and warm it up to normal operating tem-
‘ perature
2) Stop engine and wait at least 5 seconds. BT
3) Turn ignition switch “ON” and select “FR O2 SEN-
SEF248U SOR P0131” of “FRONT O2 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT. it
WFR 02 SENSOR Po131ll [ ] 4) Touch “START”.
5) Start engine and let it idle for at least 1.5 minutes. _
6) When the following conditions are met, “TESTING” EL
COMPLETED will be displayed on the CONSULT screen. Maintain
the conditions continuousiy until  “TESTING” 0%
changes to “COMPLETED”. (It will take approxi-
mately 20 seconds.)
CMPS-RPM (REF): 1,700 - 2,700 rpm
Vehicle speed: 80 - 120 km/h (50 - 75 MPH)

SELF-DIAG ] B/FUEL SCHDL: 1.1 - 4.5 ms
SEF249Y Selector lever: Suitable position

EC-155 309




TROUBLE DIAGNOSIS FOR DTC P0131
Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-158.

OR

W & ¢ OVERALL FUNCTION CHECK
m i} Use this procedure to check the overall function of the front

oM __to[comnecTon]| . _,/%\ ., | heated oxygen sensor circuit. During this check, a 1st trip DTC
3 4 might not be confirmed.

2\4 @ 1} Start engine and warm it up to normal operating tem-
10 (7.5 perature.

48 4

6 2) Set voltmeter probes between ECM terminal @e) (sen-
s o sor signal) and @ (engine ground).
3) Check the following with engine speed held at 2,000
SEF888R rpm constant under no load.

¢ The maximum voltage is over 0.6V at least one time.
¢ The minimum voltage is over 0.1V at least one time.
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift

Monitoring) (Front HO2S) (Cont’d)
IGNITION SWITGH
ON or START
|
FUSE 1Hefer to “EL-POWER".
10A BLOCK
WB) ey : Detectable line for DTC
——  Non-detectable line for DTC
NEES]]
LG/B =
l—l—l.Mss
LG/B
=]
FRONT
HEATED
OXYGEN
SENSOR
[N |
OR W
W~
A\ .
e el
i i
1 1
1 1
1 1
] 1
' 1
| 1
| I
I t
| |
| |
| |
| |
1 1
i i
B
)@
@-
1
OR W B |
[l [ee] sl 1
ECM (ECCS B B B
0zHF o2sF  enpc |EGMIEEC ;
MODULE) ._I
L
KK [eK]sK[exf7K] Grzg) ITHERE<OHAAII (56 — 11
P 8 R 0 Y I R T ey nlizfie]alise 78] w oY
101102103
107]108{109
113]114[115

AEC362A

EC-157
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
~ Ny Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

Loosen and retighten front heated oxygen
A s SENSsOr.
© N-m (kg-m, ft-l&) Tightening torque:

40 - 50 N‘m
x4 _’;??_E?T_S?_UJ (4.1 - 5.1 kg-m, 30 - 37 ft-Ib)

N Ess
745 Front heated oxygen sensor

O

M actvetesT [
SELF-LEARN 100%
CONTROL Y Yos
——====== MONITOR ======== CLEAR THE SELF-LEARNING DATA. »| Go to “TROUBLE DIAG-
CMPS-RPM(REF) g12rpm 1. Start engine and warm it up to hormal NOSIS FOR DTC P0O1717,
COOLAN TEMP/S 93°C operating temperature. EC-214.
,/.ﬁ 2. Select “SELF-LEARNING
FR O2 MNTR 102% mode with CONSULT.
IITII 3. Clear the self-learming control
] CLEAR J coefiicient by touching
SEF100P “CLEAR".

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

Vehile front{ ~c—o TP -\ Is the 1st trip DTC PO171
"W Mass air flow sensor detected? Is it difficult to start
engine?

CR

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.

4. Stop engine and reconnect
mass air flow sensor harness
connector.

SEF482U 5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Moda 1.

6. Erase the diagnostic test mode
I {Self-diagnostic results)
memaory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
1.

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

Is the 1st trip DTC 0115
detected? s it difficult to start
engine?

lNo

\

CHECK COMPONENT NG [ Replace front heated oxy-
(Front heated oxygen sensor heater). | gen sensor.
Refer to “COMPONENT INSPECTION" on
next page.
l oK
®

{Go to next page.)
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

® @l

|

CHECK COMPONENT NG_‘ Replace front heated oxy- -
(Front heated oxygen sensor). | gen sensor. B4
Refer to “COMPONENT INSPECTION” on
next page.

l OK EM
Perform “TRCUBLE DIAGNOSIS FOR 16

INTERMITTENT INCIDENT”, EC-97.

l

INSPECTION END

COMPONENT INSPECTION

Front heated oxygen sensor heater .
Check resistance between terminals @) and (3). T
Resistance: 2.3 - 4.3} at 25°C (77°F)
Check continuity between terminals 2 and (1, @ and . =4
Continuity should not exist. -
If NG, replace the front heated oxygen sensor.

{%
DISCONNECT

€

@a CAUTION: =
Discard any heated oxygen sensor which has been
aecissa| 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. BE

8T

ER

(FI&,

EL

B
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift

Monitoring) (Front HO2S) (Cont'd)
% MONITOR % NoO FAlL [}
Front heated oxygen sensor
CMPS'RPM(REF)  2137rpm ) , )
MAS AIR/FL SE 1.96Y 1) Start engine and warm it up to normal operating tem-
COOLANTEMPIS  84°C perature. i ) Y
FR 02 SENSOR 0.97v 2) Select “MANU TRIG” and “HI SPEED” in "DATA
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR 02
INJ PULSE 2 6msec SENSOR” and “FR 02 MNTR".
W 3) Hold engine speed at 2,000 rpm under no load dur-
b ing the following steps.
I RECORD SIEF084P 4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FR O2 MNTR” in "DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:
cycle 11121314151

FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = "FR O2 MNTR”, “RICH"

L =“FR O2 MNTR”, “LEAN"

¢ “FR O2 SENSOR?” voltage goes above 0.6V at least
once.

¢ “FR Q2 SENSOR” voltage goes beiow 0.35V at least
once.

¢ “FR O2 SENSOR” voltage never exceeds 1.0V.

B0
SHEN 38~
1731 (.POS) '
(rpmj} Maximum
0913 2050  0.19 R AT T S « Maximum voltage
09"11 2050  0.18 > e should be over 0.6V
09'08 2050 018 oo 3 o Vo . at lsast one time.
09"07 2037 o.18 “e : .
gggg :ggg g;g § ‘ I l. : . ' A * Minimum voltage
IR S S AUV S VA shoul o el 0359
L GRAPH j o N o Minimum A
OR
@ 1) Start engine and warm it up to normal operating tem-
perature.

2 \llu 4

|[ ECM Elconnscmi
48

N

oY
CHS

/BNy

b

SEFOBSP

2) Set voitmeter probes between ECM terminal @) (sen-
sor signal) and @9 (engine ground).

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

¢ Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode I
(FRONT HEATED OXYGEN SENSOR MONITOR).

¢ The maximum voltage is over 0.6V at least one time.

e The minimum voltage is below 0.35V at least one
time.

® The voltage never exceeds 1.0V.

EC-160



TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com- 4
pared to the outside air. The front heated oxygen sensor has a

closed-end tube made of ceramic zirconia. The zirconia gener-

Zirconia tube ates voltage from approximately 1V in richer conditions to OV in B
leaner conditions. The front heated oxygen sensor signal is sent
SER4SSR) 1o the ECM. The ECM adjusts the injection puise duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs

Louver

Holder
,v/

= mﬁﬁf[l/’fﬂ‘”ﬂrﬂﬂuﬂ
G

Heater pad

>
€2

near the radical change from 1V to OV.

R
=
&
: Fe
2
8 t

o : - Bl

Rich —==— Ideal ratip ——= Lean

Mixture ratio
SEF288D,

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

Iy

MONITOR ITEM CONDITION SPECIFICATION AT
FR 02 SENSOR 0-0.3V « Approx. 0.6 - 1.0V
.............................. ® Engine: After warming up :\n?r:ntamlng engine speed at 2,000 | LEAN «» RICH . . =
FR O2 MNTR p Changes more than 5 times during
10 seconds.
o

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and {ECCS ground}. BE

TER-
WIRE DATA

Mrill\(l)AL COLOR ITEM CONDITION (DC Voltaga) T

0 - Approximately 1.0V
WMyr————— =

[E}gine is running_| 2
Front heated oxygen sen- |_ L E R N
46 w sor After wamming up to normal operating tempera- 1 g |\ ¥ 4 G 3T
ture and engine speed is 2,000 rpm

S R,
Sreotr
EL
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TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift

Monitoring) (Front HO2S) (Cont’d)

NG ON BOARD DIAGNOSIS LOGIC
To judge the malfunction, the output from the front heated oxy-

p.8v - o\ gen sensor is monitored to determine whether the “rich” output

W is sufficiently high. The “lean” output is sufficiently low. When
both the outputs are shifting to the rich side, the malfunction will

035v - f-A-f- oo be detected.
ov
SEFz2g9U
Dmggc;s;;cl;lrgcl)uble Malfunction is detected when ... (Pgsh;;):; l?;:sse)

P0D132 ® The maximum and minimum voltages from the sensor are ® Front heated oxygen sensor

0410 beyond the specified voltages. ® Front heated oxygen sensor heater
® Fuel pressure
@ Injectors

DIAGNOSTIC TROUBLE CODE CONFIRMATION
WFR 02 SENSOR P0132 I:l PROCEDURE
OUT OF CONDITION CAUTION:
zzz====z=z MONITOR =========:= Always drive vehicle at a safe speed.

CMPS.-RPM(REF) 1250rpm NOTE:

BFUELSOIDL . 1ame If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

Lerososl TESTING CONDITION:
¢ Always perform at a location of more than -10°C (14°F).
¢ Before performing the following procedure, confirm
BFR 02 SENSOR Po132M ] that battery voltage is more than 11V at idle.
e Never raise engine speed above 3,600 rpm during the
mmmem—== MONITOR =====z=zz= “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CMPS-RPM(REF) 1887rpm CEDURE". If the engine speed limit is exceeded, retry

THRTL POS SEN 0.88v the procedure from step 2).

B/FUEL SCHDL 32ms 1} Start engine and warm it up to normai operating tem-

perature.
2) Stop engine and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “FR 02 SEN-
SEF251U SOR P0132” of “FRONT O2 SENSOR” in “DTC
WORK SUPPORT" mode with CONSULT.
4) Touch “START".
WA 02 SENSOR Po132 [] 5) Start engine and let it idle for at least 1.5 minutes.
6) When the following conditions are met, “TESTING"
COMPLETED will be displayed on the CONSULT screen. Maintain
the conditions continuocusly untii  “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 20 seconds.)
CMPS-RPM (REF): 1,700 - 2,700 rpm
Vehicle speed: 80 - 120 km/h (50 - 75 MPH)
| SELF-DAG i B/FUEL SCHDL: 1.1 - 4.5 ms
SEresay Selector lever: Suitable position
EC-162



TROUBLE DIAGNOSIS FOR DTC P0132
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Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

7} Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS". If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-165.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the front
heated oxygen sensor circuit. During this check, a 1st frip DTC
might not be confirmed.
@ 1} Start engine and warm it up to normal operating tem-
perature.
2) Set voltimeter probes between ECM terminal @8 (sen-
sor signal) and {engine ground).
3) Check the following with engine speed held at 2,000
rpm constant under no load.
¢ The maximum voltage is below 0.8V at least one
time.
e The minimum voltage is below 0.35V at least one
time.

EC-163
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TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

. EC-FRO2-01

IGNITION SWITCH
ONor START

FUSE |Refer to “EL-POWER",
104, |BLOCK

(J/B) mmmm : Detectable line for DTC
M20 —  Naon-detectable line for DTC

FRONT

HEATED
OXYGEN
SENSOR

1
f

!
1

LT pep——"_

i

2 Wl

[
'

®
1
o

OR

1

ECM {ECCS B B

O2MF C | CONTROL ?__I
MODULE) ®
e l
=

E].m-

115

Q
i¥]
w
hl
0]
=
=)
¢

1K[RBKIE[4kISKJoKT7K] (apc) 112{sf4is5KX617]819[10]Gase —1_ (F
silokliokfrkz<pakhachsilien] SR e e 7 ]s] Tw Gy

-E‘EW |-|.s.
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TROUBLE DIAGNOSIS FOR DTC P0132
Front Heated Oxygen Sensor (Rich Shift

Monitoring) (Front HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

- AN

7L Front “heatad oxygen sensor

! BS,
Loosen and retighten front heated oxygen

sensor.
Tightening torque: ER
40 - 50 N‘m

4.1 - 5.1 kg- . -
(4.1 - 5.1 kg-m, 30 - 37 ft-Ib) L6

W acTivetesT B [

SELF-LEARN 100%
CONTROL

k4
CLEAR THE SELF-LEARNING DATA Yes | Go to “TROUBLE DIAG-

===I==== MONITOR =====z=z== >
CMPS-RPM{REF) 812rpm 1. Start engine and warm it up to normal NOSIS FOR DTC PO1727,

COOLAN TEMP/S 93°C operating temperature. EC-220.
FR 02 SENSOR 0.91v 2. Select “SELF-LEARNING

FR Oz MNTR 102% CONT" in “ACTIVE TEST"
mode with CONSULT. CL

I CLEAR | 3. Clear the self-learning control
SEF100P coefficient by touching

“CLEAR”. AR

\Vehiclaz\frg\rjﬁ)/ ey T ) 4. Run engine for at least 10 min-
@ Mass air flow sensor utes at idle speed.
e Is the 1st trip DTC P0172 &T

detected? Is it difficult to start
engine?

OR (B,

. Turn ignition switch “OFF”.

. Disconnect mass air flow sensor
harness connector, and restart 3
and run engine for at least 3

SEF482U seconds at idle speed.

-

4. Stop engine and reconnect EBR
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble 8T
code No. 0102 is displayed in
Diagnostic Test Mode Hl.

6. Erase the diagnostic test mode 5
Il {Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis- EN
ptayed in Diagnostic Test Mode
IL

7. Run engine for at least 10 min- HA,
utes at idle speed.

Is the 1st trip DTC 0114
detected? Is it difficult to start [EL
engine?

IR 6%
@

{Go to next page.)

EC-165 319
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TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

®
CHECK COMPONENT NG | Replace front heated oxy-
(Front heated oxygen sensor heater). gen sensor.
Refer to “COMPONENT INSPECTION”
below.
l oK
CHECK COMPONENT NG | Repair or replace harness
(Front heated oxygen sensor). "| and/or connectors or
1. Turn ignition swiich “CFF”. replace front heated oxygen
2. Disconnect sensor harness connector sensor.
for water.

Water should not exist.

If OK, go to step 3.
3. Check front heated oxygen sensor.
Refer 1o “COMPONENT INSPECTION” on

next page.
l oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

l

INSPECTION END

Ea)
15

DISCONNECT

&

COMPONENT INSPECTION

Front heated oxygen sensor heater

Check resistance between terminals (3) and ().
Resistance: 2.3 - 4.3() at 25°C (77°F)

Check continuity between terminals (2} and (1), @) and @.
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been

aecissar  dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

EC-166



TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift

Monitoring) (Front HO2S) (Cont’d)
% MONITOR  ¥r NO FAIL []
Front heated oxygen sensor
CMPS-RPM(REF)  2137pm ] ) _ ar
MAS AIR/FL SE 1.96v 1) Start engine and warm it up to normal operating tem- i
COOLANTEMP/S  84°C perature. ,
FR 02 SENSOR 0.37V 2) Select “MANU TRIG” and “HI SPEED” in “DATA "
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR 02  Hl&
INJ PULSE > 6msec SENSOR” and “FR Q2 MNTR”.
3) Hold engine speed at 2,000 rpm under no load dur-
REC(%HRD ing the following steps. =M
4) Touch “RECORD” on CONSULT screen.
SEF084F .
5) Check the following. e
¢ “FRO2MNTR”in “DATA MONITOR” mode changes =+
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.
5 times (cycles) are counted as shown below:
cycle 1112131415 EE
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R
R = “FR O2 MNTR”, “RICH” AL
L = “FR O2 MNTR”, “LEAN”
e “FR 02 SENSOR” voltage goes above 0.6V at least
once. WT
e “FR O2 SENSOR” voltage goes below 0.35V at least
once.
e “FR O2 SENSOR” voltage never exceeds 1.0V. AT
PP 0
CMPS SN
1751 ihoe % 38 | o
{rpm) . Maximum
0913 2050  0.19 T A 5 + Maximum voltage
09"11 2050 018 II1>— N “ . ! ‘. '] : L] should be over 0.6V =9
09’08 2050 018 gog4 " o oL, L. e v e at least one time. Irt
0907 2037  0.18 2 - .
rr A A Y A r
" ' 8 N hould be below 0.35V e
09'01 2012 043 EE- R S st o ime. :
GRAPH o SEF086P
ST
RS
BT
OR
@ 1) Start engine and warm it up to normal operating tem- [{&
CONNECT perature.
e 2) Set voltmeter probes between ECM terminal @9 (sen-
; sor signal) and @3 {engine ground). =

[

thig
N ‘e

(9

C

. 3
— 4
ECM__ [ CONNECTOR]| % .
43 1= \ 1:5
o 55

a6
‘ [V]
Fenge

H

SEF0B5P

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

e Malfunction indicator lamp goes on more than 5 [T
times within 10 seconds in Diagnostic Test Mode I
(FRONT HEATED OXYGEN SENSOR MONITOR).

e The maximum voltage is over 0.6V at least one time.

e The minimum voltage is below 0.35V at least one
time.

¢ The voltage never exceeds 1.0V.

EC-167 321
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TROUBLE DIAGNOSIS FOR DTC P0133

Louver

Heater pad Holder

NS “\L"y‘/‘})_})-/x N s
e - I e

| ST ey, l
y.

i B

ASARY
AN

Zirconia tube

SEF463R

-

Cutput voltage V. [v]

0 I
Rich ==~— Ideal ratic ——= Lean

Mixture ratio
SEF288D

Front Heated Oxygen Sensor (Response

Monitoring) (Front HO2S)
COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to OV in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs

near the radical change from 1V o OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSOR
® Engine: After warming up

FR 02 MNTR

0- 0.3V < Approx. 0.6 - 1.0V

Maintaining engine speed at 2,000 || EAN < RICH
rpm Changes more than 5 times during
10 seconds.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
0 - Approximately 1.0V
M
|Engine is running. 2L
Front heated oxygen sen- I P
46 W sor L After warming up to normal operating tempera- | o \\f\f\\(f\lxﬂh\f
ture and engine speed is 2,000 rpm RO
TSEF20IT

EC-168



TROUBLE DIAGNOSIS FOR DTC P0133
Front Heated Oxygen Sensor (Response

Monitoring) (Front HO2S) (Cont’d)

oK NG ON BOARD DIAGNOSIS LOGIC

v To judge the malfunction of front heated oxygen sensor, this il

diagnosis measures front heated cxygen sensor cycling time.

The time is compensated by engine operating (speed and icad), _
fuel feedback control constant, and front heated oxygen sensor A,
temperature index. Judgment is based on whether the compen-
sated time (front heated oxygen sensor cycling time index) is
ov inordinately long or not.

REYW

SEF298U

(e
by

Dlaggc;zt:ecl;ll';c.)uble Malfunction is detected when ... (Pgsh;g:; 'Eeg;ie)
P0133 ® The cycle of the voltage signal from the sensor is more than | ® Hamess or conneclors
0409 the specified time. (The sensor circuit is open-or shorted.)
® Front heated oxygen sensor
® Front heated oxygen sensor heater Fe
® Fuel pressure =
@ [njectors
® |ntake air leaks
# Exhaust gas leaks Gl
® PCV
® Mass air flow sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION W
BFR 02 SENSCR P0133 18 [ PROCEDURE
OUT OF CONDITION .
CAUTION: AT
zzzzzmzzzz MONITOR ===z Always drive vehicle at a safe speed.
CMPS-RPM(REF} 1250rpm NOTE:
THRTL POS SEN 0.82V . =,
B/FUEL SCHDL 1.5ms If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- "
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before .
conducting the next test. e
terossu|  TESTING CONDITION:
o Always perform at a location of more than —10°C (14°F). &
e Before performing the following procedure, confirm
BFR 02 Potasll [ ] that battery voltage is more than 11V at idle.
TESTING e Never raise engine speed above 3,600 rpm during the 3§
—m=z—===== MONITOR ====c====- “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CMPS-RPM{REF) 1887rpm CEDURE?". If the engine speed limit is exceeded, retry
-I;;TJ-I—ELLPS%SHSEN ggﬁ:{a the procedure from step 2)'. . RE
@ 1) Start engine and warm it up to normal operating tem-
= perature.
2) Stop engine and wait at least 5 seconds. B
3} Turn ignition switch “ON” and select “FR 02 SEN-
SEF254U SOR P0133”7 of “FRONT O2 SENSOR” in “DTC _ _
WORK SUPPORT” mode with CONSULT. e
MFR 02 SENSOR PO133 [ 4) Touch "START".
5) Start engine and let it idle for at least 1.5 minutes. "
6) When the following conditions are met, “TESTING” EL
COMPLETED will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING” I
changes to “COMPLETED”. (It will take approxi- —
mately 20 seconds.)
CMPS-RPM (REF): 1,700 - 2,700 rpm
Vehicle speed: 80 - 120 km/h (50 - 75 MPH)
SELF-DIAG ] B/FUEL SCHDL: 1.1 - 45 ms
SEF25U Selector lever: Suitable position

EC-169 323
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TROUBLE DIAGNOSIS FOR DTC P0133
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SEF986R

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)
If “TESTING” is not displayed after 5 minutes, retry

from step 2).

7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. if “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-172.

OR
OVERALL FUNCTION CHECK
Use this procedure to check the overali function of the front
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminal @s) (sen-
sor signal) and @ (engine ground).
3) Check the following with engine speed held at 2,000
rpm constant under no load.
e Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode ||
(FRONT HEATED OXYGEN SENSOR MONITOR).

EC-170



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

. EC-FRO2-01 Gl

IGNITION SWITGH
ON or START
|
FUSE [Raier to "EL-POWER’. oy
10A |BLOCK N
() = : Detectable line for DTC
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TROUBLE DIAGNOSIS FOR DTC P0133

SEFDI9P

P [ Ao N
Frent heated oxygen sensor\

harngss coq\nector =

\\-/ 4

‘_I‘
Radiator
cap

77/ /
Iz SEF490U

=
W acTiveTesTE  [J

SELF-LEARN 100%
CONTROL

—===-==== MONITOR ==z=====
CMPS-RPM(REF}) 812rpm
COOLAN TEMP/S 83°C
FR 02 SENSOR 0.91V
FR 02 MNTR 102%

[ CLEAR f

SEF100F

L R
. . SR, m T — \ 7
@ Mass air flow sensor

| " hamess connector

L= N T )

Front Heated Oxygen Sensor {(Response
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

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

SCrews.

Locsen and retighten front heated oxygen
Sensor.
Tightening torque:

40 - 50 N-m

{4.1 - 5.1 kg-m, 30 - 37 ft-Ib)

}

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG

+ OK

h

Repair or replace.

CHECK FOR INTAKE AIR LEAK.

Start engine and run it at idle. Listen for an
intake air leak between the mass air flow
sensor and the intake manifold.

NG

Y

OK

B v

Repair or replace.

CLEAR THE SELF-LEARNING DATA
1, Start engine and warm it up to normal
operafing temperature.

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

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

4. Run engine for at least 10 min-
utes at idle speed.
is the 1st trip DTC P0O171 or
P0172 detected? Is it difficult
to start engine?

OR

Yes

. 2. Turn ignitien switch “OFF”,

3. Disconnect mass air flow sensor
harness connector, and rastart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect mass
air flow senser harness connec-
tor.

3. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode 1.

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

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

Is the 1st trip DTC 0115 or
0114 detected? Is it difficult to
start engine?

SEF482U
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v No

(Go to next page.)

EC-172

Go to “TROUBLE DIAG-
NOSIS FOR DTC P0O1717,
EC-214 or “TROUBLE
DIAGNOSIS FOR DTC
P0172”, EC-220.




TROUBLE DIAGNOSIS FOR DTC P0133

. DCSCONNECT DiEcDMNEc‘T
T S.

[I_ ECM _[O!_CONNECTOR"

48

s/l

al

ﬁ

SEFQ735

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

®

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect front heated oxygen sensor
harness connector and ECM harmess
connector.

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

3. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short to ground

NG

and short to power.
l oK

. | Repair harness or connec-
tors.

CHECK COMPONENT
(Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”

NG

next page.
lOK

Replace front heated oxy-

"! gen sensor.

CHECK COMPONENT
(Front heated oxygen sensor).
Refer to "COMPONENT INSPECTION” on

NG

next page.
l OK

Replace front heated oxy-

| gen sensor.

CHECK COMPONENT NG‘ Replace mass air flow sen-
(Mass air flow sensor). | sor.
Refer to “COMPONENT INSPECTICON”,
EC-111.
lox
CHECK COMPONENT NG | Repair or replace PCV

{PCV valve).
Refer to “COMPONENT INSPECTION" on

EC-30.
l OK

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

¥

INSPECTION END

EC-173

valve.
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TROUBLE DIAGNOSIS FOR DTC P0133

3 2 i
DISCONNECT
Q]
(&)
AEC158A
¥ MONITOR Tt NO FAIL D
CMPSRPM(REF) 2137rpm
MAS AIR/FL SE 1.96V
COOLAN TEMP/S B4°C
FR ©2 SENSOR 0.37V
FR Q2 MNTR LEAN
INJ PULSE 2.6msec
by
RECORD
SEF084P

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

COMPONENT INSPECTION

Front heated oxygen sensor heater
Check resistance between terminals @) and ().
Resistance: 2.3 - 4.3() at 25°C (77°F)
Check continuity between terminals @) and (), 3) and @.
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION:
Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m {(19.7 in) orto a
hard surface such as a concrete floor; use a new one.

Front heated oxygen sensor

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

2) Select “MANU TRIG” and “Hi SPEED” in "DATA
MONITOR” mode with CONSULT, and select “FR O2
SENSOR” and “FR 02 MNTR".

3) Hoid engine speed at 2,000 rpm under no load dur-
ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

s “FR O2MNTR” in “DATA MONITOR” mode changes
from “"RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:

cycle 1112131415 |
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R — iiFR 02 MNTH!J, “RICH!I
L =“FR Q2 MNTR”, “LEAN”
o “FR 02 SENSOR” voltage goes above 0.6V at least

once.
e “FR 02 SENSOR?” voltage goes below 0.35V at least

once.
e “FR 02 SENSOR” voltage never exceeds 1.0V.

EC-174



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

‘DD
$ oo
CMPS pad
17:51 EFF}{';S"'S' '
(rpim} Maxim‘lim . "
09"13 2050 0.9 T A A - Maximum voltage
09" 11 2050 018 - [ v oo D should be over 0.6V
09"09 2050 0.18 0o T : i P e at least one time.
0907 2037  0.18 o : .
09'05 2037 018 i : *or ! ' .
" 0 . .o - . - . » Minimum voltage
gg..g? 28162 gig S , A P should be below 0.35V
' TH v N VMinimum at least one time.
Lo
| GRAPH ~ o SEF08EP
OR
P @ 1) Start engine and warm it up to normal operating tem-
B M perature.
2 5 2 2) Set voltmeter probes between ECM terminal @ (sen-

I Ecn |0|coNNEcmRJ|

u )

'i ¢ 7By

5 =

oy

NE

SEF085P

sor signal) and @3 (engine ground).

Check the following with engine speed held at 2,000

rpm constant under no load.

e Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode I
(FRONT HEATED OXYGEN SENSOR MONITOR).

e The maximum voltage is over 0.6V at least ane time.

¢ The minimum voltage is below 0.35V at least one
time.

e The voltage never exceeds 1.0V.

EC-175
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TROUBLE DIAGNOSIS FOR DTC P0134

Louver
Holder

Heater pad

R g 1
T »/:"m,‘\\&\

I “‘\\_\ '.j

Zirconia tube

SEF463R

-

Qutput voltage V. [v)

oL i

Rich -=—— Ideal ratic ——= Lean

Mixture ratic
SEF288D

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

Front Heated Oxygen Sensor {(High Volitage)
(Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to OV in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs
near the radical change from 1V to 0V.

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSOR
.............................. ® Engine: After warming up
FR Q2 MNTR

rpm

Maintaining engine speed at 2,000

0-0.3V < Approx. 0.6 - 1.0V

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

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
0 - Approximately 1.0V
M .
’Engine is running.| 20 L
Front heated oxygen sen- 1 lh il
46 W sor l— After warming up to normal operating tempera- 0 Lf\\f'\f\\f‘\f\ WV
ture and engine speed is 2,000 rpm P
TSI IR
' SEF201T

EC-176



TROUBLE DIAGNOSIS FOR DTC P0134
Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)
OK NG ON BOARD DIAGNOSIS LOGIC
NS To judge the malfunction, the diagnosis checks that the front G
W mmmmmmemee oo T heated oxygen sensor output is not inordinately high.
v MA
" /\/\ -
SEF303U
L&
Diagnostic Trouble _ Check ltems
Code No. Malfunction is detected when .. (Possible Cause)
P0O134 ® An excessively high voltage from the sensor is sent o ECM. | ® Harness or connectors
0412 (The sensor circuit is apen or shorted.}
® Front heated oxygen sensor
FE
Gl
il
DIAGNOSTIC TROUBLE CODE CONFIRMATION HT
W MONITOR 37 NO FAIL PROCEDURE
COOLAN TEMP/S 30°C NOTE: AT

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before [
conducting the next test.

1) Turn ignition switch “ON”. B
2) Select “DATA MONITOR” mode with CONSULT and ™
RECORD | wait at least 5 seconds.
SEF002P OR .
@ﬂ@ 1) Turn ignition switch “ON” and wait at least 5 sec- "
= onds.

2} Select "MODE 3" with GST. =
OR o2 il

g@ 1) Turn ignition switch “ON” and wait at least 5 sec-
~ onds. mS

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

3) Perform “Diagnostic Test Mode Il (Self-diagnostic g7
results)” with ECM.

EC-177 331



TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

IGNITION SWITCH
ONor START
|

FUSE |Refer to “EL-POWER”.

104 [BLOCK]

(B) s : Detectable line for DTC
e Non-detectable ling for DTC

[ 13K 1

l-] =
LG/B
=1
FRONT
HEATED
OXYGEN
SENSOR
L Lz
OR W
Faal Bk
et T
| 1
| ]
1 i
1 3
i |
| |
i |
i |
| |
1 1
| 1
I I
1 1
! 1
! 1
1.0
| ._B
|
OR W B I
I[ri3] [a6] =]l I I
EGM (ECCS B B B
O2HF 023F GND-C [ SENTRAT :
MODULE) ._I
S
K|2K[sk[ 2K ]EK [6K|7K] () 1] 2]3]4] sAs] 718]9]10| (msm - F11
T 2 C O I S ey D234 s e [ 18| w Gv

10111024103{ 11041105
10710841084 |110{111
113{114{115] |116[117

AEC362A
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TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

/\‘Front “heated oxygen sensor

INSPECTION START

[ 40 - 50 (4.1 - 5.1, 30 -
/ ) 5

s

¥

. - Nem (kg-m, ft-Ib)
v A SEFesaU

Loosen and retighten front heated oxygen
Sensor.
Tightening torque:

40 - 50 N-m

(4.1 - 5.1 kg-m, 30 - 37 ft-ib)

a1 N

%;//SEF@UU
|i - DRSLONNEGT “ . DISCGNNEGT

[ Ecu ]OI CONNECTOR|

terminal and terminal @
Continuity should exist.

3. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Continuity should not exist.

If OK, check harmess for short to ground

and short to power.

el

&l -

SEF0738

lOK

Front heated oxygen sensor\
harngss connectclr < " i
A
7. © CHECK INPUT SIGNAL CIRCUIT. NG‘ Repair harness or connec-
1 1. Disconnect front heated oxygen sensor " tors.
rs,
SRR hamess connector and ECM harmess
A cornector.
Radiator .
cap 2. Check harness continuity between ECM

CHECK COMPONENT
(Front heated oxygen sensor).
1. Turn ignition switch "OFF”.
2. Disconnect sensor harness connector
for water.
Water should not exist.
If OK, go to step 3.
3. Gheck front heated oxygen sensor.
Refer to “COMPONENT INSPECTION” on

NG

next page.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

'

INSPECTION END

EC-179

Replace front heated oxy-

| gen sensor.

)

&

A

EM

LG

y i
E:l i

o)
HE |

3
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TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)

% MONITOR % NO FAL [] (Front HO2S) (Cont'd)
COMPONENT INSPECTION
CMPS-RPM(REF)  2137mpm
MAS AIR/FL SE 1.96V Front heated oxygen sensor
COOLANTEMP/S  84°C (g 1) Start engine and warm it up to normal operating tem-
FR 02 MNTR LEAN 2) Select “MANU TRIG” and “HI SPEED” in “DATA
INJ PULSE 2.6msec MONITOR” mode with CONSULT, and select “FR O2
ly SENSOR” and “FR 02 MNTR”.
] RECORD | 3) Hold engine speed at 2,000 rpm under no load dur-
SEF084P ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FRO2MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:
cycle 1121314151

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR”, “RICH”

L = “FR 02 MNTR”, “LEAN”

e “FR 02 SENSQOR” voltage goes above 0.6V at least
once.

e “FR 02 SENSOR” voltage goes below 0.35V at least
once.

e “FR 02 SENSOR” voltage never exceeds 1.0V.

88w
CMPS gnd
17:51 E,:F:‘gg') T
{rpm) Maximum .
0913 2050  0.19 A S « Maximum voltage
08"11 2050  0.18 > P ort o0 ha shauld be over 0.6V
09"09 2050 0.18 gegd4 - ¢ o, Lo at least one time.
09°07 2037  0.18 o o oo
A A i otage
09012012 043 A A Y .‘JMinimL‘rn{: ot ieast onetime.
[ GRAPH | LS SEFOBGP
CR
(E) 1} Start engine and warm it up to normal operating tem-
perature.
2) Set voltimeter probes between ECM terminal @s (sen-
o (o sor signal) and @3 (engine ground).
e % 3. 3) Check the following with engine speed held at 2,000
20t A rpm constant under no load.
L_eom 10{ GDNNEGTOE” 15 \ 1-5 ® Malfunction indicator lamp goes on more than 5
o~ e times within 10 seconds in Diagnostic Test Mode Il
t A (FRONT HEATED OXYGEN SENSOR MONITOR).
ﬁ@ — o The maximum voltage is over 0.6V at least one time.
) b ¢ e The minimum voltage is below 0.35V at Ieast one
Al Va time.
&i £ By e The voltage never exceeds 1.0V.
SEF085P
EC-180



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

The ECM performs ON/OFF control of the front
heated oxygen sensor heater corresponding to

ECM Front

(ECCS | heated oxy-
#| control "1 gen sensor

module) heater

the engine speed.

OPERATION
. Front heated oxygen sensor
Engine speed rpm heater
Above 3,600 QOFF
Below 3,600 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

® Engine speed: Idle

ON

FR O2 HEATER

® Engine speed: Above 3,600 rpm

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR {DC Voltage)
NOC.
[Engine is running.|
E _ _ Approximately 0.4V
5 OR Front heated oxygen sen- Engine speed is below 3,600 rpm
sor heater e ;
| Engine is running. BATTERY VOLTAGE
|— Engine speed is above 3,600 rpm (11 - 14V}
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o Check ltems
Malfunct hen ...
Code No. alfunction is detected when (Possible Cause)
P0135 ® The current amperage in the front heated oxygen ® Harness or connectors
0901 sansor heater circuit is out of the normal range. (The front heated oxygen sensor heater circuit is
{An improper voltage drop signal is seni to ECM open or shorted.)
through the front heated oxygen sensor heater.) ® Front heated oxygen sensor heater

EC-181
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TROUBLE DIAGNOSIS FOR DTC P0135

¥ MONITOR 7 NO FAIL D

CMPSRPM(REF) 700rpm

RECORD

]

SEF190P

Front Heated Oxygen Sensor Heater (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF”’ and wait at least 5 seconds before
conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that
battery voltage is in between 10.5V and 16V.

Turn ignition switch “ON” and select “DATA
MONITOR” mode with CONSULT.
Start engine and run it for at feast 5 seconds at idie

speed.
OR

Start engine and run it for at least 5 seconds at idle

speed.
Turn ignition switch “OFF” and wait at least 5 sec-

onds.

3) Start engine and run it for at least 5 seconds at idie
speed.
4) Select “MODE 3" with GST.
OR
@i@ 1) Start engine and run it for at least 5 seconds at idle
— speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE"” should be performed twice
as much as when using CONSULT or ECM (Diagnostic
Test Mode Il) because GST cannot display MODE 7 (1st
trip DTC) concerning this diagnosis. Therefore, using
CONSULT or ECM (Diagnostic Test Mode Il} is recom-
mended.

EC-182



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater {Cont’d)
- EC-FRO2/H-01
IGNITION SWITCH

ON ar START it

FUSE
10A |BLOCK [Refer to “EL-POWER".

(VB) s : Detectable line for DTG il
=— : Non-delectable line for DTC

LGB EM

LG/B IL @

FRONT

HEATED
OXYGEN
SENSOR

OR W
T~
~e_ Lo
ke giat EL
| )
| |
1 1
| 1
| " T
1 i
1 1
1 1
1 i =
I I AT
I 1
| 1
| i
| 1
I I BA
| |
| |
1 1
l—-—‘-—--l
'(,_______.—I i,
®-:
. M HeH
OR W B | I I B
775 @] 3l B B B
“S1ECM 1
OzHF O25F aND-C | E s ® | w7
CONTROL hd ot
MODULE) L L
S
BT
1K2K3KI:]4K5K6K|TK 1]2[s]alsKds]7 18] a0 fusa —_ (Fi)
Boriofi ke isien] “gr 23 2 |15 6 1718w Clzl3) ey
29
[EL
<01 f1o2f103] [104]105] 106
107f108f109f [110]111]112
1afiafis| [1s[+i7]1s DX

AEC363A
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TROUBLE DIAGNOSIS FOR DTC P0135

A L e

Front heated oxygen sensor
harnessI connector

>

DISCONNECT

SEFB46P

]

1

[ EcM iOI_iGONNECTOR" GIFE)]
115
SEF0378
4 7
DISCONNECT
5}
7 Q
(&
AEC158A

Front Heated Oxygen Sensor Heater (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

|
CHECK POWER SUPPLY. NG | Repair hamess or connec-
1. Turn ignition switch “OFF”. | tors.

2. Disconnect front heated oxygen sensor
harness connector.

3, Turn ignition switch “ON".

4. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Battery voltage

8 loK

CHECK GROUND CIRCUIT. NG | Repair harness or connec-

1. Tum ignition switch “OFF”. tors,

2. Disconnect ECM harness connector.

3. Check harness continuity between terrmi-
nal @ and ECM terminai @
Continuity should exist.

If OK, check hamess for short to ground
and short 1o power.

LOK
CHECK COMPONENT NG | Repiace front heated oxy-
(Front heated oxygen sensor heater). ~| gen sensor.
Refer to “COMPONENT INSPECTION"
below.

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EG-97.

|

INSPECTION END

COMPONENT INSPECTION
Front heated oxygen sensor heater
Check resistance between terminals @ and (1.
Resistance: 2.3 - 4.3(} at 25°C (77°F)
Check continuity between terminals @ and (O, @ and @.
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION:
Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one,

EC-184



TROUBLE DIAGNOSIS FOR DTC P0137

Heater pad /Holder
/ Y,
) .
=z

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen ievel in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in
leaner conditions.

Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

RR G2 SENSOR

RR 02 MNTR

® Engine: After warming up

Rewving engine from idle 10 3,000 | - 0-3V < Approx. 0.6 - 1.0V

rpm quickly

LEAN « RICH

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

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC Voltage)
NO.
[Engine is running.
52 W Rear heated oxygen sen- L After warming up to normal operating tempera- | o - Approximately 1,0V
sor ture and revving engine from idle ta 3,000 rpm
quickly

NG

N\

ON BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching
time between rich and lean than the front heated oxygen sen-
sor. The oxygen storage capacity before the three way catalyst
causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether the mini-
mum voltage of the sensor is sufficiently low during the various
driving condition such as fuel-cut.

ov
SEF304U
Diagnostic Trouble S Check Hems
Code No. Maifunction is detected when ... (Possible Gause)
PO137 ® The minimum voltage from the sensor is not reached to the ® Harness or connectors
051 specified voltage. (The sensor ¢ircuit is open or shorted.)

® Rear heated oxygen sensor
® Fuel pressure
® |njectors

EC-185
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TROUBLE DIAGNOSIS FOR DTC P0137

B RRO25ENF0137 B (]
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

=z====z==z MONITOR zzzzzzzz=:

CMPS-RPM(REF) A 2rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0ms

SEF276U

W rRO2SENPOIZ7 B [
e Wl TESTING|
COND?2: INCOMPLETE
COND3: INCOMPLETE

=========- MONITOR ======z===
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.84V
B/FUEL SCHOL 3.6ms

SEF277U

B rrozsenpPo1z7 B[]

COND1: COMPLETED
CONDZ: INCOMPLETE
COND3: INCOMPLETE

====z===== MONITOR ====z=====-

CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDL 3.6ms

SEF278U

B RRO2SENPO137 W []
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

z=z=z=zzzz MONITOR z=z==z====
CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51V

B/FUEL SCHDL 1.0ms

SEF279U

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

CAUTION:

e Always drive vehicie at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when

3

all tests “COND1”, “COND2” and “COND3” are com-
pleted.

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

Never stop engine during this test. If the engine is
stopped, reperform this test from step 2).

Always perform at a location of more than -10°C (14°F).

Procedure far COND1

1)

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

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Turn ignition switch “ON” and select “RR O2 SEN-
SOR P0137” of “REAR 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START”.

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.

If “COMPLETED” appears on CONSULT screen, go
to step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) When the following conditions are met, “TESTING”
will be displayed at “COND1" on the CONSULT
screen. Maintain the conditions continuously until
“TESTING” changes to “COMPLETED”. (It will take
approximately 60 seconds.}

CMPS-RPM (REF): 1,600 - 2,600 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.7 - 4.9 ms

Selector lever: Suitable position

NOTE:

e [f “TESTING” is not displayed after 5 minutes,
retry from step 2}.

o If “COMPLETED” already appears at “COND2”

on CONSULT screen before “Procedure for
COND2” is conducted, it is unnecessary to con-
duct step 8).

Procedure for COND2
8) While driving, release accelerator pedal completely

with “OD” OFF (A/T models only) from the above
condition [step 7] until “INCOMPLETE” at “COND2”
on CONSULT screen has turned to “COMPLETED”.
(It will take approximately 4 seconds.)

EC-186



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’d)

W RR 02 SENSOR Po1378 [] NOTE:
e If “TESTING” is not displayed after 5 minutes, &
COMPLETED retry from step 2).

e [f “COMPLETED” already appears at “COND3"
on CONSULT screen before “Procedure for [
COND3” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND3 EM

SELF-DIAG | 9) Stop vehicle and let it idle until “lNCOMPLETE” of

SEF281Y “COND3" on CONSULT screen has turned to “COM-

[Ty
)]

PLETED”. {it will take a maximum of approximately
& minutes.)

NOTE:

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

10) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-189.

oD
=

OR
E @E‘:, @) OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the rear AT

(| Ecm IOI CONNECTOR]| f& heated oxygen sensor circuit. During this check, a 1st trip DTC
52 43 might not be confirmed.

20+ eyl .ﬁ’. 1) Start engine and warm it up to normal operating tem- [F4
: A perature.
o 2) Set voltmeter probes between ECM terminals
b 62 (sensor signal) and @ (engine ground). [FL,
P Cf 3) Check the voltage when revving engine up to 4,000

SEF988R rpm under no load at least 10 times.

(Depress and release accelerator pedal as soon as BR

possible.)
The voltage should be below 0.54V at least once

during this procedure.
If the voltage can be confirmed in step 3, step 4
is not necessary. 18

4) Keep vehicle at idling for 10 minutes, then check the
voitage. Or check the voltage when coasting from 80 BT
km/h (50 MPH) in 3rd gear position (M/T), D position —
(A/T).

The voltage should be below 0.54V at least once
during this procedure.

EC-187 341



342

TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

IGNITION SWITCH
ON or START

10A

L]

BR/Y
@

[

&

T T T EEm—_——— -
=3

FUSE
BLOCK

B)
| 7 ]
[7] @@

Refar to “EL-POWER".

REAR

HEATED
OXYGEN
SENSOR

EC-RRO2-01

. - Detectable line for DTS
—— . Non-detectable line for DTC

R/Y W B
-
o ||52|| [Fog]l H
O2HR O2SR  GND-E |ECM 8 B B B
(ECCS 2 =
CONTROL .J -
MODULE) -4 -4
F30 = —
(Fa) (F2)
INJEN[3N] C=2an]5MIBNPN - tlzfal4lsK46]7]8]¢e 10| Gusa
T T R [ I ) (e 2 ]a 14 [1s s L7 [18 ] S
F—l
101|102]103| |to4|108{106 |20]21]22)23) 38]30
24{25026127128] (4543
107{108|108| [1iof111[112 O
20]30]21]32123]  [4g]50
113{11a115] [118]117}118 [Rals]a6 7]

EC-188
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TROUBLE DIAGNOSIS FOR DTC P0137
Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

Ve
~) ((Z% NN QD CN DIAGNOSTIC PROCEDURE
Englne gr(}ur\d / el
; INSPECTION START =
.A—r"(_ ¥ w}]&
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
SCrews. B
/SEﬁU
L4 LG
CLEAR THE SELF-LEARNING DATA Yes,‘ Go o “TROUBLE DIAG-
1. Start engine and warm it up to normal NOSIS FOR DTC PO172",
operating temperature, EC-220.
@ 2. Select "SELF-LEARNING
CONT” in "ACTWWE TEST”
mode with CONSULT, E

3. Clear the self-learning controf
coefficient by touching

“CLEAR”. ol
> 4. Run engine for at least 10 min- &
Rear heated/g utes at idle speed.
axygen sensor SEF932U Is the 1st trip DTC P0172
detected? Is it difficult to start AT
ine?
W actvetest B [ enamnes OR
SELF-LEARN 100% ‘ﬁ" 2. Turn ignition switch “"OFF”. AT
CONTROL A5 3. Disconnect mass air flow sensor o
======== MONITOR ======== harness connector, and restan
CMPS*RPM(REF} 812rpm and run engine for at teast 3 .
COOLAN TEMP/S 93°C seconds at idle speed. EA,
FR 02 SENSOR .91V 4. Stop engine and reconnect
FR 02 MNTR 102% mass air flow sensor harness
connector. R4
l CLEAR | 5. Make sure diagnostic trouble
SEF1GOP code No. 0102 is cisplayed in
Diagnostic Test Mode II. BB
’ 6. Erase the diagnostic test mode
Vehicie {mﬁ,/ f‘{:—\m\ﬁk"_ - H {Self-diagnostic results)
Mass air flow sensor memory. Make sure diagnostic -
/ Yl trouble code No. 0505 is dis- Bl

played in Diagnostic Test Mode
1.

7. Run engine for at least 10 min- B5
utes at idle speed.
Is the 1st trip DTC G114
detected? Is it difficult to start R}
engine? =

SEF482U ¢ No

(Go to next page.}
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" A€ QCAE

[ Ecm |O|00NNECTOF?|I 3 i‘-

el

-

A€ ®)
ah
L@j

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

®

s

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect rear heated oxygen sensor
harness connector and ECM harness
connector.

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

3. Check hamess continuity between ECM
terminal @ (or terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short te ground
and short to power.

NG

OK

. | Repair hamess or connec-
"1 tors.

CHECK GRQUND CIRCUIT,

Check harness continuity between terminal
and engine ground.

Continuity should exist.

If OK, check harness for short to ground

NG

and short to power.
l OK

. | Repair harness or connec-
"] tors,

CHECK COMPONENT
(Rear heated oxygen sensor).
Refer fo "COMPONENT INSPECTION” on

NG

next page.
l oK

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-97.

!

INSPECTION END

EC-190

Replace rear heated oxy-
»
gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

5 Monitoring) (Rear HO2S) (Cont’d)
ey homveETEST B COMPONENT INSPECTION
Rear heated oxygen sensor o
=z=z==== MONITOR ======zz= 1) Start engine and warm it up to normal operating tem-
FRODSENSOR Oody perature. i
RR 02 SENSOR 1.89v 2) Select “"FUEL INJECTION” in “ACTIVE TEST”
EE%% mﬁ QISE mode, and select “RR 02 SENSOR"” as the monitor
S % item with CONSULT. Ell
-Qu | UP | -DWN - 3) Check “RR 02 SENSOR” at idle speed when adjust-
BEF102P ing “FUEL INJECTION" to +25%.
“RR 02 SENSOR” should be above 0.48V at least [C
COMECT once when the “FUEL INJECTION” is +25%.
.E} “RR 02 SENSOR” should be below 0.43V at least
, — once when the “FUEL INJECTION” is —-25%.
[__EcM__|o[CONNECTTR]) OR
52 a3 il %} 1) g;?;ttjsagine and warm it up to normai operating tem- -
12 1 . =
= lss 2) Set voltmeter probes between ECM terminals &2
A ° (sensor signal) and @3 (engine ground).
AR @ & ¢4 @H 3) Check the voltage when revving up to 4,000 rpm GL
< under no load at least 10 times.
SEFt03P (Depress and release accelerator pedal as soon as
possible.) MIT
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is i
not necessary. e
4) Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10 -,
minutes, then check the voltage. Or check the volt- oo
age when coasting from 80 km/h (50 MPH) in 3rd
gear position. 24
The voltage should be below 0.43V at least once.
82 8 R
3%
o E - ST
% < g é ST . The voltage should be above _
5 g rg‘ 5 - N 1 0.48V at least one time. RS
w 4 !
c% E ’ 8 o 1' ‘1 } The voltage should be below
> g o g ___________ ! ettt eeveee s apbe e e | 043V at least one time. 5T
- @ T SEF431RA] F
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TROUBLE DIAGNOSIS FOR DTC P0138

ARy
g e—
Zirconia 1ut§

SEF327R

Rear Heated Oxygen Sensor (Max. Voitage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen leval in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in
leaner conditions.

Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

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

MONITOR ITEM

CONDITION SPECIFICATION

RR O2 SENSOR

RR 02 MNTR

® Engine: After warming up

Rewving engine from idle to 3,000 | ¢ - 93V & Approx. 0.6 - 1.0V

rpm quickly LEAN < RICH

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

TER-
WIRE DATA
MINAL
CoLoR ITEM CONDITION (DC Voltage)
NO.
|Engine is running.|
52 |w Rear heated oxygen sen- After warming up to normal operating tempera- | o - Approximately 1.0V
sor ture and revving engine from idle to 3,000 rpm
quickly

SEF303U

ON BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching
time between rich and lean than the front heated oxygen sen-
sor. The oxygen storage capacity before the three way catalyst
causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether the maxi-
mum voltage of the sensor is sufficiently high during the various
driving condition such as fuel-cut.

Diagnostic Trouble
Code No.

Maifunction is detected when ...

Check Items
(Possible Cause)

P0138
0510

® The maximum voltage from the sensor is not reached to the | ® Harness or connectors
specified voliage.

(The sensor circuit is open or shorted.)
#® Rear heated oxygen sensor
® Fuel pressure
® Injectors
® intake air leaks

EC-192



TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage

Monitoring) (Rear HO2S) (Cont’d)

B RR 02 SENSOR Po13sHl ]
COND1: OUT OF GOND DIAGNOSTIC TROUBLE CODE CONFIRMATION
CONDZ: INCOMPLETE PROCEDURE @r
coeaeries MONITOR =zomeszez: CAUTION:
CMPS-RPM(REF) 912rpm ¢ Always drive vehicle at a safe speed. .
THRTL POS SEN 051V NOTE: [ 8,
B/FUEL SCHDL 1.0ms :

o “COMPLETED” will appear on CONSULT screen when
all tests “COND1”, “COND2” and “COND3” are com- [jy
pleted.

seroszu| o If“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn |

ignition switch “OFF”’ and wait at least 5 seconds

M AR 02 SENSOR P0138 .
"] before conducting the next test.

COND: pasile

ggmggf ,'ESSMEEEIE TESTING CONDITION:

e me MONITOR 2meeemes e Never stop engine during this test. If the engine is
CMPS-RPM(REF) es7rpm stopped, reperform this test from step 2).
THRTL POS SEN 0.94V e Always perform at a location of more than —10°C (14°F). e
B/FUEL SCHDL 3.6ms Procedure for COND1

1) Start engine and warm it up to normal operating tem- el
perature. Y
S 2) Tu&n ignition switch “OFF” and wait at least 5 sec-
onds. .
3) Turn ignition switch “ON” and select “RR 02 SEN- I
C;\Jg? (SEO;EPT?EDPOBSI O SOR P0138” of “REAR 02 SENSOR” in “DTC
; WORK SUPPORT” mode with CONSULT. &7
GONDS INGOMPLETE 4) Touch “START". Al
zzzzm====x MONITOR ==z======: 5) Start engine and let it idle for at least 30 seconds.
CMPS-RPM(REF) 1687rpm 6) Rev engine up to 2,000 rpm 2 or 3 times quickly Fg
THTTLROSSEN. 00 under no load
o If “COMPLETED” appears on CONSULT screen, go
to step 10). BA
If “COMPLETED"” does not appear on CONSULT
SEF284U screen, go to the following step.

7) When the following conditions are met, “TESTING” (R

will be displayed at “COND1” on the CONSULT

CO.NEI: géail:;og;mw. L] screen. Maintain the conditions continuously until
COND2: COMPLETED “TESTING” changes to “COMPLETED”. {It will take &T
COND3: INCOMPLETE approximately 60 secconds.)

Ry '(\gfég')'TOR Py CMPS-RPM (REF): 1,600 - 2,600 rpm .
THRTL POS SEN DB Vehicle speed: 64 - 120 km/h (40 - 75 MPH) RS
B/FUEL SCHDL 1.0ms B/FUEL. SCHDL.: 0.7 - 4.9 ms

Selector lever: Suitable position i
NOTE: BT
s |If “TESTING” is not displayed after 5 minutes,
SEF285U retry from step 2).

e If “COMPLETED” already appears at “COND2” [l&
on CONSULT screen before “Procedure for
COND2"” is conducted, it is unnecessary to con- -
duct step 8). S

Procedure for COND2

8) While driving, release accelerator pedal completely [
with “OD” OFF (A/T models only) from the above "
condition [step 7] until “INCOMPLETE” at “COND2"
on CONSULT screen is turned to “COMPLETED”. (It
will take approximately 4 seconds.)

EC-193 347
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M RR 02 SENSOR Po13sll ]

COMPLETED

SELF-DIAG

SEF287U

I CONNECT ég f f “

IC_Ecm |0|CONNECT0F1” c fé\ ,

43

EB!

SEF9388R

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

NOTE:

e If “TESTING” is not displayed after 5 minutes,
retry from step 2).

o If “COMPLETED"” already appears at “COND3”
on CONSULT screen before “Procedure for
COND3” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND3

9) Stop vehicle and let it idle until “INCOMPLETE” of
“COND3” on CONSULT screen has turned to “COM-
PLETED”. (It will take a maximum of approximately
6 minutes.)

NOTE:

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

10) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”.

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-196.

OR

OVERALL FUNCTION CHECK

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

&

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

2) Set voltmeter probes between ECM terminals &2
(sensor signal) and (engine ground).

3) Check the voltage when revving engine up to 4,000
rom under no ioad at least 10 times.
(Depress and release accelerator pedal as soon as
possible.)
The voltage should be above 0.56V at least once
during this procedure.
If the voltage can be confirmed in step 3, step 4
is not necessary.

4) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T), D position
(A/T).

The voltage should be above 0.56V at least once
during this procedure.

EC-194



TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

[
- EC-RRO2-01 (€l
IGNITION SWITCH
OM or START
| . ‘
on |5 06K [Refor to “EL-POWER B
5 - -
. Detectable line for DTC
- e Non-detectable line for DTC ~
(L) R
BR/Y
r‘-'-
15 i
Ele ig
=]
REAH
HEATED
OXYGEN
SENSOR
-
g L
RAY
CL
faT
AT
=i
Hriat
em@mep
B3
[=1a% W B
- -
g = (el ™ ST
O2HR 028 GND-E |EEM B B B B
(ECCS a F
GONTRGL ® J ®
MODULE) -4 5 RS
= =
BT
IN[NENIE=T NJSNIBNIZN| (747 7) 11e]af4]sKAe7]8]8 [10] Gase) L
T ) T D ) EEE G.y if12|1alia fi5 16 [17 118 ? A
el
J 1
101]102]103) |104|105[106 39 15

43
50

107|108|109] [110j111]i12
113114115 [ep 17118

AEC364A
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TROUBLE DIAGNOSIS FOR DTC P0138

W\ /

Engine ground

2.
e
.

<A |

=

T

~ / .
2 ((Rear heated ¥
axygen senser SEF932U

:. |7 harness connec
"ZLL—f’;,—f 'ﬂi \Jll\

=
%&,f

M scrvetesT M [
SELF-LEARN 100%
CONTROL
======z== MONITOR ========
CMPS-RPM(REF) 812rpm
COOLAN TEMP/S 93°C
FR 02 SENSOR 091V
FR 02 MNTR 102%
| CLEAR |
SEF100P

\"Ehid@m\\\—,ﬁ-\f

Mass air flow sensor

tor

Rear Heated Oxygen Sensor (Max. Voitage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

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

3

CLEAR THE SELF-LEARNING DATA

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

2. Select “SELF-LEARNING

CONT” in "ACTIVE TEST”
mode with CONSULT.

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

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

Is the 1st trip DTC P0O171
detected? Is it difficult to start
engine?

Yes

OR

. Tum ignition switch “OFF”.

3. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness
connector.

5. Make sure diagnoslic trouble
code No. 0102 is displayed in
Diagnostic Test Mode II.

6. Erase the diagnostic test mode
Il {Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
1L

7. Run engine for at least 10 min-

utes at idle speed.

Is the 1st trip DTC 0115

detected? Is it difficult to start

&=

SEF4820)

350

engine?
¥ No

{Go tc next page.)

EC-196

.| Go to “TROUBLE DIAG-

NQOSIS FOR DTC P01717,
EC-214.
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ECM

|0| CONNECTOR]| & i‘—
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o

SEF306U
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6B
[Q] n
) SEF307U

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

®

a |

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect rear heated oxygen sensor
harness connector and ECM harness
connector.

2. Check harness continuity between ECM
terminal 62 and terminal
Continuity should exist.

3. Check harness continuity between ECM
terminal @ of terminal @ and
ground.

Continuity shouid not exist.
If OK, check harness for short to ground
and short to power.

NG

. | Repair harness or connec-

OK

7| tors.

CHECK GRQOUND CIRCUIT.

Check harmess continuity between terminal
and engine ground.

Continuity should exist.

If OK, check harness for short to ground

and short to power.

NG

Repair harness or connec-

lOK

tors.

CHECK COMPONENT
{Rear heated oxygen sensor).
Refer to “COMPONENT INSPECTION” on

NG

_i Replace rear heated oxy-

next page.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

|

INSPECTION END

EC-197

"] gen sensor.
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TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage

FUEL INJECTION

B activetest B [

25%

—======= MONITOR zz=z=zzz== — 1)
CMPS+RPM(REF) 725rpm
FR 02 SENSOR 0.94V
AR 02 SENSOR 1.80V 2)
FR 02 MNTR RICH
AR 02 MNTR RICH

[Qu] L[ DWN ][Qd] 3)

Monitoring) (Rear HO2S) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor

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

Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 SENSQOR” as the monitor
item with CONSULT.

Check “RR 02 SENSOR” at idle speed when adjust-

SEF102P ing “FUEL INJECTION” to +25%.

“RR 02 SENSOR"’ should be above 0.48V at least

g e once when the “FUEL INJECTION” is +25%.
G} “RR 02 SENSOR” should be below 0.43V at least

. once when the “FUEL INJECTION” is —25%.

“W_\oﬁm[ OR
52 43 2. itir, 4 ) 1) Start engine and warm it up to normal operating tem-
> : S perature.

V]

e}

1<

5

i

l'l“|\.\
o
S

g

c BNy 3)

faing
e

SEF103P

4)

Set voltmeter probes between ECM terminals &2
(sensor signal) and (engine ground).

Check the voltage when revving up to 4,000 rpm
under no load at least 10 times.

(Depress and release accelerator pedal as soon as
possible.)

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is
not necessary.

Check the voltage when racing up to 6,000 rpm
under no ioad. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position.

The voltage should be below 0.43V at least once.

+00"66
192 258
]

x0.01V  +04"20

1 23710-5E510
128
i

DATE: 04,18 1995

SYST: ENGINE
P/#

RR 02 SENSCR
&4
I

10:00

The voltage should be above
0.48Y at least one time.

The voltage should be below
0.43V at least one time.

SEF431RA

EC-198
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Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S)

Holder
/ COMPONENT DESCRIPTION

&
=

Heater pad

e AT
=7 »——, | The rear heated oxygen sensor (Rear HO23), after three way
NN 3 catalyst, monitors the oxygen level in the exhaust gas. Bk

Lt
R

P et 72 S Even if switching characteristics of the front heated oxygen sen-

AR > : : o s :
' sor are shifted, the air fuel ratio is controlled to stoichiometric,
Zirconia tube by the signal from the rear heated oxygen sensor. EL
This sensor is made of ceramic zirconia. The zirconia generates
SEF327R|  yoltage from approximately 1V in richer conditions to OV in

leaner conditions. LE
Under normal conditions the rear heated oxygen sensor is not

used for engine control operation.

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

MONITOR ITEM CONDITION SPECIFICATION

RR 02 SENSOR , _ Rewving engine from idte to 3,000 |9 - 0-3V «> Approx. 0.6 - 1.0V GL
.............................. ® Engine: After warming up ickl

RR O2 MNTR rpm quickly LEAN « BICH

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

TER &l
| WIRE DATA
MINAL T NDITION
COLCR ITEM Cco © {PC Voltage)
NO. i
]Engine is running.
50 W Rear heated oxygen sen- After warming up to normal operaling tempera- | g - Approximately 1.0V B
sor ture and revving engine from idle to 3,000 rpm ‘
quickly
BR
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
oK NG time between rich and lean than the front heated oxygen sen- &T
v sor. The oxygen storage capacity before the three way catalyst
causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether the switch- A8
ing response of the sensor's voltage is faster than specified
during the various driving condition such as fuel-cut. -
ov
SEF302U
&
Diagnostic Trouble N Check ltems
Code No. Malfunction is detected when ... (Possible Cause) n
P0139 @ |t takes more time for the sensor to respond between rich and | ® Harmess or connectors e
0707 lean than the specified time. {The sensor circuit is open or shorted.)
® Rear heated oxygen sensor 105
® Fuel pressure
® Injectors
® Intake air leaks

EC-199 353
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TROUBLE DIAGNOSIS FOR DTC P0139

B RR 02 SENSOR Po139l []
COND1: QUT QF COND
COND2: INCOMPLETE
COND3: INCOMPLETE
z==z=zzzz=z MONITOR ======2-z=:-

CMPS-RPM(REF) 912rpm
THRTL POS SEN 0.51v
B/FUEL SCHDL 1.8ms

SEF288U

B RR 02 SENSOR Po13el [
COND: IEINE
GONDZ; INCOMPLETE
COND3: INCOMPIETE
=========x= MONITOR =========:

CMP5-RPM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDL 3.6ms

SEF288U

M RR 02 SENSOR PO139ll []
COND1: GOMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

zzz======= MONITOR zz=======-
CMPS-APM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDL 3.6ms

SEF290U

B RR 02 SENSOR Po12oll [_]
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMFLETE

zzm======z MONITOR ==========

CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51v
B/FUEL SCHDL 1.0ms

SEF291U

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when

all tests “COND1”, “COND2” and “COND3” are com-
pleted.

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

Never stop engine during this test. If the engine is
stopped, reperform this test from step 2).

Always perform at a location of more than -10°C (14°F).

Procedure for COND1

1)

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

2) Turn ignition switch “"OFF” and wait at least 5 sec-
onds.

3) Turn ignition switch “ON" and select “RR 02 SEN-
SOR P0139” of “REAR 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START".

5) Start engine and let it idie for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.

If “COMPLETED” appears on CONSULT screen, go
to step 10}.

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) When the following conditions are met, “TESTING”
will be displayed at “COND1” on the CONSULT
screen. Maintain the conditions continuously until
“TESTING” changes to “COMPLETED”. (It will take
approximately 60 seconds.)

CMPS-RPM (REF): 1,600 - 2,600 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.7 - 49 ms

Selector lever: Suitable position

NOTE:

o |If “TESTING” is not displayed after 5 minutes,
retry from step 2).

e [f “COMPLETED” already appears at “COND2”

on CONSULT screen before “Procedure for
COND2” is conducted, it is unnecessary to con-
duct step 8).

Procedure for COND2
8) While driving, release accelerator pedal completely

with “OD” OFF (A/T models only) from the above
condition [step 7] until ““NCOMPLETE” at “COND2”
on CONSULT screen has turned to “COMPLETED”.
(It will take approximately 4 seconds.)

EC-200



TROUBLE DIAGNOSIS FOR DTC P0139

B RR 02 SENSOR Po139M [ ]

COMPLETED

SELF-DIAG

SEF283U

AE TG

ECM O CONNECTOR

52

43

SEF988R

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

NOTE:

If “TESTING” is not dispiayed after 5 minutes,
retry from step 2).

If “COMPLETED” aiready appears at “COND3”
on CONSULT screen before “Procedure for
COND3” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND3

9)

Stop vehicle and let it idle until “INCOMPLETE” of
“COND3” on CONSULT screen has turned to “COM-
PLETED?”. (it will take a maximum of approximately
6 minutes.)

NOTE:
If “TESTING” is not displayed after 5 minutes, retry

from step 2).
10) Make sure that “OK” is displayed after touching

“SELF-DIAG RESULTS".
If “NG” is displayed, refer to “DIAGNOSTIC PRO-

CEDURE”, EC-203.

OR

OVERALL FUNCTION CHECK

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

®

1)
2)
3)

4)

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

Set voltmeter probes between ECM terminais
63(sensor signal) and @)(engine ground).

Check the voltage when revving up to 4,000 rpm
under no lpad at least 10 times.

{Depress and release accelerator pedai as soon as
possible.)

The voltage should change at more than 0.06V for
1 second during this procedure.

If the voltage can be confirmed in step 3, step 4
is not necessary.

Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voitage when coasting from 80
km/h (50 MPHY} in 3rd gear position (M/T), D position
(A/T).

The voltage should change at more than 0.06V for
1 second during this procedure.

EC-201
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

IGNITION SWITCH
ON or START

]

BR/Y

&
{

RY

w

L ar el o
3

02HR  028R  GND-E

FUSE
104 |BLOCK

(B}
7
[ (Mi7]

REAR

HEATED
OXYGEN
SENSOR

ECM
(ECCS
CONTROL
MODULE)

F30

Refer to “EL-POWER”.

EC-RRO2-01

e : Dotociable line for DTC
m— : Non-detectable line for DTC

TNJ2N

N[E=an

SN[BN[TN
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HONf N 2nian

14N]1 SN 1EM

HHEEL

sRIsl7]8]a]w0

CY 112 ]13

14 [15 [16 [17 [18

101

102

103

104

105

107

108

10

111

13

1i4

116

17
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

-\ \ | DIAGNOSTIC PROCEDURE

INSPECTION START

y B2,
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground

/\//z SCrews. S

CHECK INPUT SIGNAL CIRCUIT. NG‘ Repair harness or connec-
1. Disconnect rear heated oxygen sensor | tors.
RH harness connactor and ECM har-
ness connector.
2. Check harness continuity between ECM
terminal @ and terminal (1) =5
Continuity should exist. s
3. Check harness continuity between ECM
terminal @ (or terminal @} and
et ™~ ground. Gl
D Thear heated” Continuity should nat exist.
c / oxygen Sensor;/s;;Fgagu if OK, check harness for short to ground
— S and short to power. T
DISCONHECT (c&a} ISCONNECT lOK
AE: A& -
— L AT
|L_£cwm |:’2lCONNECTORH 4 i,# CHECK GROUND CIRCUIT. NG | Repair harness or connec-
Check harness centinuity between terminat | tors.
@ and engine ground. )
@ l ! Continuity shouid exist, i
e o If OK, check harmess for short to ground
@ = and short to power. B
) l oK )
SEF308U CHECK COMPONENT NG_ Replace rear heated oxy- B
E (Rear heated oxygen sensor). "I gen sensor. =
DISCONNEST Refer to “COMPONENT INSPECTION” on
. i@ @i@ next page. e
. ) .bjb
[ OK ;
iy :
1 Perform “TROUBLE DIAGNOSIS FOR @
L INTERMITTENT INCIDENT", EC-97. e
[@] n ;
N BT
1 INSPECTION END
SEF307U
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TROUBLE DIAGNOSIS FOR DTC P0139

B AacTiveTesT Wi D

FUEL INJECTION

======= MONITOR ========

CMPS'RPM(REF)
FR 02 SENSOR
RR O2 SENSOR
FR 02 MNTR

RR 02 MNTR

25%

725rpm
6.94V
1.89V
RICH
RICH

[Qu] VI DWN ][Qd]

SEFt02P

[ Ecm —'I_E_‘EONNEGTOH_”
52 3

2anrlip, 4
\\\ o

:/E
o 7B

SEF103P

T

@

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

COMPONENT INSPECTION

Rear heated oxygen sensor

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

2) Select “FUEL INJECTION” in "ACTIVE TEST”
mode, and select “RR 02 SENSOR” as the monitor
item with CONSULT.

3) Check “RR Q2 SENSOR?” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.

“RR 02 SENSOR” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR?” should be below 0.43V at least
once when the “FUEL INJECTION” is -25%.
OR
@ 1) Start engine and warm it up to normal operating tem-
perature.

2) Set voltmeter probes between ECM terminals 62
(sensor signal) and @3 (engine ground).

3) Check the voltage when revving up to 4,000 rpm
under no load at least 10 times.

(Depress and release accelerator pedal as soon as
possibie.)

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is
not necessary.

4) Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position.

The voltage should be below 0.43V at least once.

SYS8T: ENGINE

]

+00"66
192 266

x0.01V  +04"20

128

1 23710-5E510

DATE: 04,18 1995

P/t
RR 02 SENSOR
64
I

10:00

The voltage should be above
' 0.48Y at least one time.

[}

1}

' The voltage should be below
0.43V at least one time.

SEF431RA

EC-204



TROUBLE DIAGNOSIS FOR DTC P0140

Heater pad Holder

e e I
= T AN

Zircenia tube

SEF327R

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in
leaner conditions.

Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSOR

RR 02 MNTR

® Engine: After warming up

Rewing engine from idle to 3,000 |0 - 0-3V < Approx. 0.6 - 1.0V

rpm quickly

LEAN < RICH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL | o' o ITEM CONDITION (DC Voltage)
NO.
[Engine is running.
52 | W Rear heated oxygen sen- After warming up to normal operating tempera- | - Approximately 1.0V
sor ture and revving engine from idle to 3,000 rpm
quickly
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
OK NG time between rich and lean than the front heated oxygen sen-
iy - —— sor. The oxygen storage capacity before the three way catalyst
""""""""""""" causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether or not the
W voltage is too high during the various driving condition such as
f\/\/ fuel-cut.
ov
SEF305U

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Code No, {Possible Cause)
P0140 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0512 {The sensor circuit is open or shorted.)

® Rear heated oxygen sensor

EC-205
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TROUBLE DIAGNOSIS FOR DTC P0140

Y MONITOR ¥ NOFAIL L]
CMPSeRPM(REF) 2040rpm
COOLAN TEMP/S 82°C
VHGL SPEED SE 76kmvh
B/FUEL SCHDL 2 5ms

| RECORD |

SEF346L

|| ECM o] GONNECTOR]I
52 43

—1d

A€

SEFS8BR

Rear Heated Oxygen Sensor (High Voliage)
(Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.
1) Turn ignition switch “ON” and select “DATA
! MONITOR” mode with CONSULT.
2) Meet the following conditions once.
CMPS-RPM (REF): 1,600 - 2,600 rpm
VHCL SPEED SE: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.7 - 4.5 ms
COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
Selector lever: Suitable position
3) Stop vehicle with engine running.
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.
‘ﬁ. 1) Start engine and warm it up to normai operating tem-
S perature.
2) Set voltmeter probes between ECM terminals
62 (sensor signal} and @3(engine ground}.
3) Check the voltage afier revving up to 4,000 rpm
under no load at least 10 times.
(Depress and release accelerator pedal as soon as
possible.)
The voitage should be below 2V during this pro-
cedure.

EC-206



TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

2 EC-RRO2-01 @

IGNITICN SWITCH
ON or START
I .
1on | BLOGK [Fefer lo “EL-POWER WA
| WB) )
m : Detectable line for DTC
e - Non-detectable line for DTC
L] EL
BR/Y
riﬂB
(E20) LG
BR/Y -
=1
REAR
HEATED
OXYGEN
SENSOR
-
E

£
-
£

R/Y
% oL
|
|
|
1 -
| T
|
I
]
| e
I =
i
1
1
i
N A,
5 4

B}
ER
RY w B

| fr
[110] 11521| [Fiogl H §T

O2HR  02SR  GND-E |ECM B B B B

(ECCS 5 F
CONTROL ® ® .
MODULE} 5 » ElS

F30 = =
BT
IN[PN[aN] = an[EN[EN]ZN (5 MHEAE¢AHARE (W6 g
1) Y (R D D T e tl2 ]3] 14 15 [1ef17 |8 \l2/ né
EL

| 1

1011021703 [1041105 [@}“g

107|108{109] [110)111
113|114{115] 16117

[29]30]31]32]33]
3413536137}

AEC364A
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TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)
. g} (Rear HO2S) (Cont’d)

. DIAGNOSTIC PROCEDURE
< INSPECTION START

v

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

BCrews.
o2
SEF483U l

~,

Ny

Engine ground

CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Disconnect rear heated oxygen sensor tors.

RH harness connector and ECM har-
ness connector.

2. Check hamess continuity between ECM
terminal @ and terminal (1).
Continuity should exist.

3. Check harness continuity between ECM
terminal @ (or terminal @) and

25
- ground.
ST / Continuity shoufd not exist.
oxygen sensor SEF932U It OK, check harness for short to ground

and short to power.

AE O A€ s

—t

|| EcM lo[connecToR]| % 1 NG -
= . CHECK GROUND CIRCUIT. Repair harness or connec-
Check harness continuity between terminal "1 tors.
and engine ground.
Continuity should exist.
If OK, check harness for short to ground
@ = and short to power.
) i oK
SEFS08Y I CHECK COMPONENT NG | Replace rear heated oxy-
E] {Rear heated oxygen sensor). | gen sensor.

1. Turn ignition switch “OFF".

DISCONNECT
.ﬁ E}] (cﬁ@ 2. Disconnect sensor hamess connactor
= . for water.

@ Water should not exist.
q If OK, go to step 3.
3. Chack rear heated oxygen sensor.
Rafer to “COMPONENT INSPECTION” an
@ next page.
Lo J ! lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

SEF307U

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.

lOK

INSPECTICN END
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TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)

= (Rear HO2S) (Cont’d)
e remETEST B COMPONENT INSPECTION
Rear heated oxygen sensor G
====sms= MONITOR ======== 5y 1) Start engine and warm it up to normal operating tem-
arsreueey  zen || (B) ) poraue ”
?2822 ﬁﬁﬁgOFi kfgg 2) Select “FUEL INJECTION” in “ACTIVE TEST”
RR 02 MNTR RIGH mode, and select “RR 02 SENSOR” as the monitor
item with CONSULT. ER
[Qu] I [ DWN ][Qd] 3) Check “RR O2 SENSOR” at idie speed when adjust-
SEF102P ing “FUEL INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.48V at least L
CONNECT once when the “FUEL INJECTION” is +25%.
Gj] “RR 02 SENSOR” should be below 0.43V at least
— once when the “FUEL INJECTION” is —-25%.
[ccm__[o]connecTon] OR
52 43 i, A J@ 1) Start engine and warm it up to normal operating tem- o
o z perature. 5
= / 155 2) Set voltmeter probes between ECM terminals 62
y ¢ (sensor signal) and (engine ground). -
Y S C—/&H 3) Check the voltage when revving up to 4,000 rpm oL
L] under no load at least 10 times.
SEF10sP (Depress and release accelerator pedal as soon as
possible.) T
The voltage should be above 0.48V at least once.
If the voitage is above 0.48V at step 3, step 4 is .
not necessary. Al
4) Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10 .,
minutes, then check the voltage. Or check the volt- "
age when coasting from 80 km/h (50 MPH) in 3rd
gear position. A
The voltage should be below 0.43V at least once.
o O 8] I%!FR
(=3 &}
= =
LB L2 &
% ; = 8 The voltage should be above e
= g § % 3 :‘ ‘.‘ 0.48V at least one time.
= o H \ :
bgs 83 | , SN - st
na o % s 5 _ SEF431RA
e
EL

JOX
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

The ECM performs ON/OFF control of the rear

heated oxygen

ECM Rear

(ECCS .| heated oxy-
» contro "| gen sensor

moduls) heater

sensor heater corresponding to

the engine speed.

OPERATION
. Rear heated oxygen sensor
Engine speed rpm heater
Above 3,000 OFF
Below 3,000 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

RR 02 HEATER

® Engine speed: Idle

ON

® Engine speed: Above 3,000 rpm

OFF

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

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC Voltage)
NO.
|Engine is running.‘
I_ Approximately 0.4V
10 R Rear heated oxygen sen- Engine speed is below 3,000 rpm
sor heater JEngine is running.' BATTERY VOLTAGE
Engine speed is above 3,000 mpm (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble

Malfunction is detected when ...

Code No. {Possible Cause)
PO141 ® The current amperage in the rear heated oxygen ® Harness or connectors
0902 sensor heater circuit is out of the normal range. {The rear heated oxygen sensor heater circuit is

(An improper voitage drop signal is sent to ECM
through the rear heated oxygen sensor heater.)

open or shorted.)
® Rear heated oxygen sensor heater

364
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

% MONITOR % NO FAL L] PROCEDURE

CMPSsRPM(REF)  700rpm NOTE:
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before []3

conducting the next test.
TESTING CONDITION:

nrl
==
=,

Before performing the following procedure, confirm that

RECORD | battery voltage is in between 10.5V and 16V.

LG

SEFIOF \‘ 1) Turn ignition switch “ON” and select “DATA
' MONITOR” mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle

speed.
OR
(&) 1) Start engine and run it for at least 5 seconds at idle
= speed. RE
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds. '
3) Start engine and run it for at least 5 seconds at idle ¢,
speed.
4) Select “MODE 3” with GST.
CR AT
/ugy 1) Start engine and run it for at feast 5 seconds at idle
ey
speed.

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

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

e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice
as much as when using CONSULT or ECM (Diagnostic F&
Test Mode II) because GST cannot display MODE 7 (1st
trip DTC) concerning this diagnosis. Therefore, using _
CONSULT or ECM (Diagnostic Test Mode i) is recom- &
mended.

>

EC-211 365



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)
. EC-RRO2/H-01

IGNITION SWITCH
ONor START

|
10A

JB
(@97) . : Detectable line for DTC

N e Non-detectable line for DTC

BR/Y

[z]

Bror |Refer to “EL-POWER.

REAR HEATED

QXYGEEN SENSOR
R/Y W B
1._°F

— ———— e ——— e

o _.—l
R/Y w B
IHDI ||52|I [1061 l—l
O2HR  02SR  GND-C |ECM E B B B
(ECCS . Fi
CONTROL |
MODULE) | 4
Fao = =
1N[2N]N] I IAN]SN[EN N@D 1]2]aT4]side]7]a]¢ 0
BN TINENBaN sNENTEN] "oy 1] 1213 [14 45 s 7 18]

| |
1o 1o2f1es] [10a{105]108 [20]21]22]23]
1o71cs|1cs| {110f111]112 28
113[114)115] {118[117]118

AEC365A
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TROUBLE DIAGNOSIS FOR DTC P0141
Rear Heated Oxygen Sensor Heater (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l
CHECK POWER SUPPLY. NG‘_ Repair harness or connec- [
1. Turn ignition switch “OFF”. " | tors.
2. Disconnect rear heated oxygen sensor
harness connector. B

/ - // 3. Turn ignition switch “ON".
Rear heated ‘::r 4. Check voltage between terminal (2) and
oxygen sensor SEF932U} | groung.

Voltage: Battery voltage L&
& DISCONNECT - i OK
A€ 6 &
CHECK GROUND CIRCUIT. NG | Repair hamess or connec-
> 1. Turn ignition switch “OFF”. "1 tors.
2. Disconnect ECM harness connector. EE
3. Check hamess continuity between termi- s
nal (3) and ECM terminal (110).
Continuity should exist.
> o If OK, check harness for short to ground G,
= and short to power.
SEF308U LOK
NG AT
LE] CHECK COMPONENT Replace rear heated oxy-
f DiscownEcT n Y B (Rear heated oxygen sensor heater). | gen sensor.
& @@ S 1 || Rofer to "COMPONENT INSPECTION” .
- — below. A
[,

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EG-97.

i it
INSPECTION END
SEF308U

E H COMPONENT INSPECTION
TS, —-—' @@ Rear heated oxygen sensor heater

[Q]

[ Ecwm HCONNECTDHJI Gj@ lop(

DISCONKECT gT
Check the following.
1. Check resistance between terminais ) and (3.
Resistance: 2.3 - 4.30) at 25°C (77°F) S
b o 2. Check continuity.
%1 . Terminal No. Continuity ar
DISCONNECT \2 4 @ and @l @l @ N
Q
€/ \ @ ®.0
& If NG, replace the rear heated oxygen sensor. s
» CAUTION:
2.5 Discard any heated oxygen sensor which has been
o dropped from a height of more than ¢.5 m (19.7 in) onto a
m / hard surface such as a concrete floor; use a new one.
OISCONNECT @ H B‘S-’?
22N

[Q]

-l

SEF310U
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-f.earning Control, the actual mixture ratio can be brought closely to
the theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen
sensor. The ECM calculates the necessary compensation to correct the offset between the actual and

the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.),

the ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detec-
tion logic).

. ) ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors (Mixture ratio feedback signal) ™ control > Injectors
module)
Diagnostic Trouble N Check ltems
Code No. Mailfunction is detected when ... (Possible Cause)
PO171 ® Fuel injection system does not operate properly. @ Intake air leaks
015 ® The amount of mixture ratio compensation is too large. (The |® Front heated oxygen sensor
mixture ratio is too lean.) ® Injectors

® Exhaust gas leaks

® |ncorrect fuel pressure
® Lack of fuel

® Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION

W ACTIVETESTE  [] PROCEDURE
gg;\jFTE%ﬁ_HN 100% NOTE:
== = MONITOR*=== If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CMPSAPM (REF) orom CEDURE” has been previously conducted, always turn
COOLAN TEMP/S ~ 93°C ignition switch “OFF” and wait at least 5 seconds before
FR 02 SENSOR 0.00v conducting the next test.
AF ALPHA 100% . . ,
L@L 1) Start engine and warm it up to normal operating tem-
CLEAR | perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
AEC554 OndS.
3) Turn ignition switch “ON” and select “SELF-LEARN
% MONITOR ¢ NO FalL [] CONTROL” in “ACTIVE TEST” mode with CON-
. SULT.
CMPS-RPIRER) 7oorem 4) Clear the self-learning control coefficient by touching
“CLEAR”.
5) Select "DATA MONITOR” mode with CONSULT.
6) Start engine again and let it idle for at least 10 min-
utes.
The 1st trip DTC P0171 should be detected at this
I RECORD ! stage, if a malfunction exists.
SEF190P
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TROUBLE DIAGNOSIS FOR DTC P0171
Fuel Injection System Function (Lean side)
(Cont’d)
7} If it is difficuit to start engine at step 6, the fuel injec-
tion system has a malfunction.
8) Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-218. If engine does not start, visually check for s
exhaust and intake air leak.

OR
=]
T &, 1) Startengine and warm it up t | operating tem- =
Vehicle front { e NN & ) Start engine and warm it up to normal operating tem
: VS 7% Mass air flow sensor peratgre: . . " " .
/ [ hamess connestor 2) '(I)'rL]l(rjr; ignition switch “OFF” and wait at least 5 sec-

==\

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at g
idle speed.

4} Stop engine and reconnect mass air flow sensor har-

% ness connector. &

tf’g/‘ 5) Select “MODE 7” with GST. Make sure 1st trip DTC

Y seraszu P0100 is detected.

6) Select “MODE 4" with GST and erase the 1st trip
DTC P0O100.

7) Start engine again and run it for at least 10 minutes
at idle speed. Al

8) Select “MODE 7” with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction
exists. FA

9) If it is difficult fo start engine at step 8, the fuel injec-
tion system has a malfunction.

10) Crank engine while depressing accelerator pedal. If #&
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-218. If engine does not start, visually check for

exhaust and intake air leak. BR
OR
@| 1) Start engine and warm it up to normal operating tem-
perature. ST
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed. 5

4) Stop engine and reconnect mass air flow sensor har- 2
ness connector.

5) Turn ignition switch “ON”. HA
6) Perform Diagnostic Test Mode Il (Seli-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is

detected. EL

7) Erase the 1st trip DTC 0102 by changing from Diag-
nostic Test Mode |l to Diagnostic Test Mode |.

8} Perform Diagnostic Test Mode Il (Self-diagnostic |y
results) with ECM. Make sure DTC 0505 is detected.

9) Start engine again and run it for at least 10 minutes
at idle speed.

The 1st trip DTC 0115 should be detected at this
stage, if a malfunction exists.
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(Cont’d)
10} If it is difficult to start engine at step 9, the fuel injec-
tion system also has a malfunction.
11) Crank engine while depressing accelerator pedal. If
engine stars, go to “DIAGNOSTIC PROCEDURE”,
EC-218. If engine does not start, visually check for
exhaust and intake air leak.
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(Cont’d)

IGNITION SWITCH EC-FUEL-01
ON or START
FUSE
BLOGCK |Refer to “EL-POWER".
10A 104 [(/B)
e : Deteclable line for DTC
K 13K
|_I-7]_| 1= 4 e Non-detectadie iine for DTC
B/A LGI.’B
LG/B
6]l SG
Lo e
- LG/B
=1
FRONT
HEATED
OXYGEN
SENSOR
O =
OR W
R/R . .
o
I h 1
b
B/R I i
I | I
- I i
| | | ! !
B/R B/R BiR B/R i |
=T =T =] e .
INJECTOR INJECTOR INJECTOR INJECTOR N
NO. 1 NO. 2 NO. 3 NO_ 4 r ®
T
L] L) L) L]
FliB Y/B G/B LB ®=--
1
/B /8 G/B LB OR w R
I[ioz] o7l [l [[7og] [iE] 5] IEs]l I I
N INJ#2 INJ#3 INJ# OzHF  025F GNDC |RGMIECCS g 8 8
MODULE) l I_.
Fag 1 _J_,__
K2k i3k] {4k |5k ek 7K IAHAE«<BHEBNIE
8K Jar| 10k kb2 i orfpaksi]ien a2 1314 [15 18 [17 [18
-.:b F).(Fa).(F5) .(Fe) *.FH =
i B B B B Lk
: vV H.S.
101]102}103
107] 108109
113[114f115
AECE66A
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TROUBLE DIAGNOSIS FOR DTC P0171

SEF099P

P PN - T oy N
Front heated oxygen sensor

h.arneissI connector T

yr
Radiator
cap

r%E F4g0u

" HE BAE

Tof dzm

I Ecm  |o|connecTor]l

(l oig]

& -

SEF07358

Fuel Injection System Function (Lean side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG

, Repair or replace.

v OK

CHECK FOR INTAKE AlIR LEAK.

Start engine and run it at idle. Listen for an
intake air leak belween the mass air flow
sensor and the intake manifold.

NG

> Repair or replace.

lOK

B
CHECK FRONT HEATED OXYGEN SEN- NG. Repair harness or connec-
SOR. tors.
1. Turn ignition swilch “"CFF".
2. Disconnect front heated oxygen sensor
harness connector and ECM harness
connector.
3. Check hamess continuity between ECM
terminal 8 and terminat (2).
Continuity should exist.
4. Check harness continuity hetween ECM
terminal @8} (or terminal (2)) and
ground.
Continuity should not exist.
If OK, check harness for short to ground
and short to power.
v OK
CHECK FUEL PRESSURE. NG [ Check the following.
1. Release fuel pressure to zero. " | ® Fuel pump and circuit
Refer to EC-32. Refer to EC-423.
2. Install fuel pressure gauge and check ® Fuel pressure regulator
fuel prassure. Refer to EC-32.
At idling: ® Fuel lines
When fuel pressure regulator valve Refer o “ENGINE MAI{N-
vacuum hose is connected. TENANCE” in MA sec-
235 kPa tion.
(2.4 kg/cm?, 34 psi) ® Fuel filter for clogging
When fuel pressure reguiator valve If NG, repair or replace.
vacuum hose is disconnected.
294 kPa
(3.0 kg/fem?, 43 psi)
+OK
NG

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.
Approximately 3.24 g-m/fsec:
idling
Approximately 12.2 g-m/sec:
2,560 rpm
OR

at

at

Check connectors for

Ad

Check “MASS AIR FLOW" in
MODE 1 with GST.
Approximately 3.24 g-m/sec:
idling

Approximately 12.2 g-m/sec:
2,500 rpm

at

at

OR

Check voltage between ECM termi-
nal and ground.

1.2 - 1.5V: at idling

1.9 -23V: at 2,500 rpm

¥ OK

{Go 1o next page.)

EC-218

rusted terminals or loose
connections in the mass air
flow sensor circuit or
engine grounds.

Refer to EC-103.




TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

2. Place pans or saucers under each cylin-
der.

3. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.
Fuel should be sprayed evenly for
each cylinder.

‘LOK

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-97.

!

INSPECTION END

EC-219

3
| ACTIVE TEST B [:] (Cont d)
“** POWER BALANCE *** @
== == MONITOR = = = l
CMPS-RPM(REF} 737rpm
MAS AIR/FL SEN 098V CHECK FUNCTICON OF INJECTORS. NGL Perform TROUBLE DIAG-
IACV-AACH 41% 1. Install all parts removed. "| NOSIS FOR NON-DE-
2. Start engine. TECTABLE ITEMS,
1 5 =2 1 4 (@ 8. Perform “POWER BALANCE" in “injectors”, EC-417.
-I_“_“___l RESET “ACTIVE TEST” mede with Repair harness or connec-
| [ | ] CONSULT. tors.
MEF354F 4. Make sure that each circuit pro-
duces a momentary engine
speed drop.
OR
3. Listen to each injector operating
sound,
Clicking noise should be
heard.
l OK
Suitable taol Confirm that the engine is cooled down
and there are no fire hazards near the
. hicle.
C/'c/r vehicle
MEC703B l
BlC 1. Tumn ignition switch “OFF”,
2. Remove injector gallery.
Refer to EC-32.
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connectors should
remain connected.
D i
1. Disconnect all ignition coil harmess con- NG Replace injectors from
SEF595Q nectors. " | which fuel does not spray
out.

Always replace O-ring with
new one.

Fl
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (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 ratic fesdback signal from the front heated oxygen
sensor. The ECM calculates the necessary compensation to correct the offset between the actual and

the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.),
the ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detec-

tion logic).

) ) ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors (Mixlure ratio feedback signal) ™ control ™ Injectors
module)
Diagnostic Trouble - Check ltems
Malfunction is detected when ... j
Code No. (Possible Cause)
PO172 ® Fuel injection system does not operate properly. ® Front heated oxygen sensor
0114 ® The amount of mixture ratic compensation is too large. {The | ® Injectors
mixture ratio is too rich.} ® Exhaust gas leaks
® Incorrect fuel pressure
® Mass air flow sensar

DIAGNOSTIC TROUBLE CODE CONFIRMATION

W ACTIVETESTE [ PROCEDURE
oo NoTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

===MONITOR ===
CMPS-RPM (REF) arpm CEDURE” has been previously conducted, always turn
COOLAN TEMP/S 93°C ignition switch “OFF’ and wait at least 5 seconds before
FR 02 SENSOR 0.00v conducting the next test.
AF ALPHA 100% . . .
—y 1) Start engine and warm it up to normal operating tem-
CLEAR perature.
2) Turmn ignition switch “OFF” and wait at least 5 sec-
AEC554 OndS.
— ] 3) Turn ignition switch “ON” and select “SELF-LEARN
% MONITOR ¥ NO FalL [] CONTROL” in “ACTIVE TEST” mode with CON-
SULT.
CMPSe F , - .
APMRER) 7oorpm 4) Clear the self-learning control coefficient by touching
“CLEAR”.

5} Select “DATA MONITOR” mode with CONSULT.
6) Start engine again and let it idle for at least 10 min-

utes.
The 1st trip DTC P0172 should be detected at this
RECORD ] stage, if a malfunction exists.
SEFTS0P
EC-220



TROUBLE DIAGNOSIS FOR DTC P0172
Fuel Injection System Function (Rich side)
(Cont’d)
7} If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction. @]
8) Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-224. If engine does not start, remove ignition 3
plugs and check for fouling, etc.
OR

. \a\ ’é;‘;?\ 1) Start engine and warm it up to normal operating tem- —
9‘9 perature.
o - o NS 2) Turn ignition switch “OFF” and wait at ieast 5 sec-
2, -M air flow onds.
;j_i% 5 ji:i‘;;tﬂf””e“(\\ 3) Disconnect mass air flow sensor harness connector.
TR S NZTIINZS, Then restart and run engine for at least 3 seconds at o
a oo IRl idle speed.
= \ﬁ\\\}"@@ 4} Stop engine and reconnect mass air flow sensor har-
\ \6 ﬁ@) ness connector. eL
Y7 5 A 5) Select “MODE 7" with GST. Make sure 1st trip DTC
SEF982R P0100 is detected.
8) Select “MODE 4” with GST and erase the 1st trip T
DTC PO100.
7) Start engine again and run it for at least 10 minutes
at idle speed. AT

8} Select “MODE 7" with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction
exists. FA&

9) If it is difficult to start engine at step 8, the fuel injec-
tion system has a malfunction.

10) Crank engine while depressing accelerator pedal. ity
If engine starts, go to “DIAGNOSTIC PRO-
CEDURE", EC-218. If engine does not start, remove

ignition plugs and check for fouling, etc. el

ﬁ’. 1) Start engine and warm it up to normal operating tem-

ER perature. ST
2) Turn ignition switch “OFF” and wait at least 5 sec-

onds. e

e

3) Disconnect mass air flow sensor harness connector.
Then restart engine and run it for at least 3 seconds
at idle speed. o

4) Stop engine and reconnect mass air flow sensor har- T
ness connector.

5) Turn ignition switch “ON", MA
8) Perform Diagnostic Test Mode Il (Self-diagnostic ™
results} with ECM. Make sure 1st trip DTC 0102 is

detected. EL
7} Erase the ist trip DTC 0102 by changing from Diag-
nostic Test Mode Il to Diagnostic Test Mode 1.
8) Perform Diagnostic Test Mode 1l (Self-diagnostic 5y
results) with ECM. Make sure DTC 0505 is detected. ~
9) Start engine again and run it for at ieast 10 minutes
at idle speed.
The 1st trip DTC 0114 should be detected at this
stage, if a malfunction exists.

EC-221 375
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)
(Cont’d)
10) if it is difficult to start engine at step 9, the fuel injec-
tion system also has a malfunction.
11) Crank engine while depressing accelerator pedal.
if engine starts, go to “DIAGNOSTIC PRO-
CEDURE", EC-218. If engine does not start, remove
ignition plugs and check for fouling, etc.

EC-222



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel injection System Function (Rich side)

(Cont’d)
IGNITION SWITCH EC-FUEL-01 Gl
ON or START
g FUSE
BLOCK |Refer tc "EL-POWER". A
104 10A | (J/B)
s Deteclable line for DTC o
4K 13K i
LL.—I—l I—ll—l—l - —  Non-detectable line for DTC E t
B/R LG/B
| LG
LGB @
O &)
- LG/B
=1
FRONT =
HEATED FE
OXYGEN
SENSOR
Gl
10
OR W
f’l =
i - T
|—'—| Lo
]
RR ' | A
I | 1
— i !
¢ mammms @ Em——— ﬁ | i -
I . l : : PR
B/R B/R B/R B/R | |
|r2_|| =7 |[ 2 =zl : : X
INJEGTOR INJECTOR INJECTOR INJECTOR ' 1 Eid
NO. 1 NO. 2 NO. 3 NO. 4 4 .
~
[ = i =) -
R/B Y/B G/B LiB @- .
i
R/B Y/R G/B LB OR w B | ST
@ [;
ozt g (oAl [[fos] [EEl &) [ I l
INJ#1 INJ#2 INJ#3 NJ#4 02HF o2sF  GND-C | ESMAEEES o3 5
MODULE) ‘L I—. BS
Fag L __1__ ©
BT
R 208 T [ ] S T4 TS S (V20) 12]sla]skdsl 71818110l ase
18 e T X R % i BB EE I B B A EEL [
GGG, =
G]2)s B B B Gy EL
T
10110203 | 51 ] 22 ) I B B
2425]26[27]28] [a2
107]108[109 ym
113[114]115 34[a51a637
AEC366A
EC-223 377
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TROUBLE DIAGNOSIS FOR DTC P0172

SEFO9¢P

Fuel Injection System Function (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-

NG

Repair or replace.

Y

T V- T N

Front heated oxygen sensor
harness{ connector =

cap

f%EFﬂ.QOU

lyst.
l oK
E

& QHAE

I _ |
Gl

of CONNECTOR“

ﬁ T

|__=cm

i

SEF073S

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
RH harness connector and ECM har-
nass connector.

3. Check haipess continuity between ECM
terminal and terminal @
Continuity should exist.

4. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Caontinuity should not exist.
If OK, check hamess for short to ground
and short to power.

NG

Repair harness or connec-

*OK

Y

{fors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-32.
2. Instail fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 235 kPa
(2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa
(3.0 kgfcm?, 43 psi)

NG

| Check the following.

¢OK

"| ® Fuel pump and circuit
Refer to EC-423.

® Fuel pressure regulator
Refer to EC-32.

If NG, repair of replace,

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW" in
“DATA MONITOR” mode with
CONSULT.

Approximately 3.24 g-m/sec:
idling

Approximately 12.2 g-m/sec:
2,500 rpm

at

at

NG

Check connectors for

OR
=] Check “MASS AIR FLOW” in
MODE 1 with GST.
Approximately 3.24 g-m/sec:
idling
Approximately 12.2 g-m/sec:
2,500 rpm

OR

at

at

Check voltage between ECM termi-
nal @ and ground.

1.2 - 1.5V: at idling

1.9 - 2.3V: at 2,500 rpm

Y

T $OK
{Go to next page.)

EC-224

rusted terminals or loose
connections in the mass air
fiow sensor circuit or engine
grounds.

Refer to EC-103.




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

n -
HACTIVE TEST W [ (Cont d)
** POWER BALANCE *** @
= = = MONITOR == = == l
CMPS-RPM(REF)  737rpm
MAS AIR/FL SEN  0.98V CHECK FUNCTION OF INJECTORS. NG | Perform TROUBLE DIAG-
IACV-AAC/V 1% 1. Install all parts removed. "1 NOSIS FOR NON-DE-
2. Start engine. TECTABLE ITEMS,
3. Perform “POWER BALANCE” in “Injectors”, EC-417.

4 ,
nli“i“,_l RESET 2 “ACTIVE TEST” mode with Repair harness or connec-
[ || ” |[ | CONSULT. tors.

MEF354F 4. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

é sound.
Clicking noise should be

heard.
lOK

Suitable tool Remove injector assembly.

Refer to EC-32.

Cre Keep fuel hose and all injectors connected
ek to injector galtery.

MEC703B

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

@‘ 3. Listen to each injector operating

1. Disconnect all injector harness connec- Drips_‘_ Replace the injectors from
tors. which fuel is dripping.

k.

2. Disconnect all ighition coil harness con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

‘Does not drip.

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

!

INSPECTION END

EC-225
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TROUBLE DIAGNOSIS FOR DTC P0180

View with seat back and seat cushion

removed &Y @/

¥ iny
\ .
Tank fuel temperature 4
" sensor harness ¢onnector
-~ " SEF656U
20
8
8
g 4 Acceptable
s 2
g 1.0
B 0B
i
& s
0.2
0.1

(2 4) (32) (63) (104) (140] (176) (218)
Temperature °C (°F

SEF012P

ON BOARD DIAGNOSIS LOGIC

Tank Fuel Temperature Sensor

COMPONENT DESCRIPTION

The tank fuel temperature sensor is used to detect the fuel
temperature inside the fuel tank. The sensor modifies a voltage
signal from the ECM. The modified signal returns to the ECM as
the fuel temperature input. The sensor uses a thermistor which
is sensitive to the change in temperature. The electrical resis-
tance of the thermistor decreases as temperature increases.

<Reference data>

Fluid temperature Voltage™ Resistance
*C{°F) A k}
20 (68) 3.5 23-27
50 (122) 22 0.79 - 0.90

*: These data are reference values and are measured between ECM terminal
(Tank fuel temperature sensor) and ECM terminal @3 (ECCS ground).

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
No {Possible Causes)
PO180 ® An excessively high or low voltage is sent to ECM. ® Harness or connectors
0402 ® Rationally incorrect voltage is sent to ECM, compared {The sensor circuit is open or shorted.)
with the voltage signals from engine coolant tempera- | ® Tank fuel temperature sensor
ture sensor and inlake air temperature sensor.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
7t MONITOR v NOFAlL (] PROCEDURE
CMPS*RPM(REF) Orpm NOTE:
COOLAN TEMP/S 76°C If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
INT/A TEMP/S 28°C

| RECORD l

SEF311U

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

@ 1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3} Wait at least 10 seconds.

H the result is NG, go to “DIAGNOSTIC PRO-
CEDURE”", EC-229.
If the resuti is OK, go to following step.

4} Cool engine down until “COOLAN TEMP/S” is less
than 90°C (194°F). If “COOLAN TEMP/S” is already
less than 90°C (194°F) before step 4), the result will
be OK.

5) Wait at least 10 seconds.

EC-226



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

OR

1)

Turn ignition switch “ON"” and wait at least 10 sec-
onds.

2) Select “MODE 7” with GST.

i the result is NG, go to “DIAGNOSTIC PRO-
CEDURE", EC-229.
If the result is OK, go to following step.

3) Select “MODE 1” with GST and check for the engine
coolant temperature.

4) Cool engine down until the engine coolant tempera-
ture is less than 90°C (194°F). If the temperature is
already less than 90°C (194°F) before step 4), the
result wili be OK.

5) Wait at least 10 seconds.

6) Select “MODE 7” with GST.

OR
@@ 1) Turn ignition switch "ON” and wait at least 10 sec-
-~ onds.

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

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

If the result is NG, go to "“DIAGNOSTIC PRO-
CEDURE", EC-229.
if the result is OK, go to following step.

4) Cool engine down until the voltage between ECM
terminal &9 (Engine coolant temperature) and ground
becomes more than 1.0V.

If the voltage is already more than 1.0V before step
4), the result will be OK.

5) Wait at least 10 seconds.

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

7) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-227

(A
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TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

FUEL TANK
GALGE UNIT . ;
@ (TANK FUEL m : Oetactabie line f(?r DTC
TEMPERATURE e - Non-detectable line for DTC
SENSOR})
T E
L8] =
LG/R B
LG/R
L
LG/AR
LG/R
“63 Il ! l
FTEMP ] ECM (ECCS . B
CONTROL m B
MODULE} 2 e
&9
]
12 [=[3 /T[ENE1a
a|5|8l708] W \&|5/ Gy
| 1
101 102|103 |104]105|106
107[108]109) (1100111112
113{114]115] 1168117118

AEC368A

EC-228



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

INSPECTION END

Tank fuel temperature
sensar connector

DISCONNECT
T

[Q]

Hot water

SEF314U

COMPONENT INSPECTION
Tank fuel temperature sensor

Check resistance by heating with hot water or heat gun as

shown in the figure.

View with seat back and seat cushion DlAGNOSTlC PROCEDURE
INSFPECTION START
P '
CHECK POWER SUPPLY. NG | Check the following.
f 1. Turn ignition switch “CFF”. "| ® Hamess connectors
‘ 2, Disconnect tank fugl temperature sensor (B, E25
e \ harness connegtor. ® Harness for open or short
o Tank fuel femperature f 3. Turn ignition switch “ON". between ECM and tank
sensor harness connegtor 4. Check voltage hetween terminal @ and fuel temperature sensor
= - SEF656U ground with CONSULT or tester. If NG, repair harness or con-
,‘ Voltage: Approximately 5V nector.
& DOESCONNECT
s l OK
: B
B CHECK GROUND CIRCUIT. NG | Repair harmess or connec-
1. Turn ignition switch “OFF". " tors.
2. Check hamess continuity between termi-
(‘iﬂ nal @ and body ground.
Continuity should exist.
.{b @ O If OK, check harness for short to ground
v = and short {c power.
SEF312U
l OK
E & DISCONNECT -
ié} C‘Eﬂ CHECK COMPONENT NG | Replace tank fuel tempera-
T.5. {Tank fuel temperature sensor). ture sensor.
@ Refer to “COMPONENT INSPECTION”
G below.
L OK
Perform “TROUBLE DIAGNOSIS FOR
@ INTERMITTENT INCIDENT”, EC-97.
) I
SEF313U

Temperature °C (°F)

Resistance k(2

20 {68)

2.3-27

50 (122)

0.79 - 0.90

If NG, replace tank fuel temperature sensor.

EC-229

EAS]
i

(nid)
<1
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TROUBLE DIAGNQOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire
ON BOARD DIAGNOSIS LOGIC

If a misfire occurs, the engine speed will fluctuate. if the fluctuation is detected by the crankshaft posi-
tion sensor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Engine speed ECM

Crankshaft position sensor {OBD)

A A

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction
indicator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the
misfire every 200 revolutions.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will
change from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will
cause three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs,
the malfunction indicator lamp will light up based on two trip detection logic. In this condition, ECM
monitors the misfire for every 1,000 revolutions of the engine.

Diagnostic Trouble Malfunction is detected when Check Iltems
Code No. (Possible Cause)
. . - *® k pl
PO300 (0701) ® Multiple cylinders misfire. Improper spark plug

® [nsuificient compression
® |ncorrect fuel pressure

PO301 (0608) ® No. 1 cylinder misfires. ® EGR valve
® The injector circuit is open or shorted
P0302 (0B07) ® No. 2 cylinder misfires. ® |njectors

® |ntake air leak

® The ignition secondary circuit is open or stiorted
® | ack of fuel

@& Drive plate/Flywheel

® Front heated oxygen sensor

PO303 (0606) ® No. 3 cylinder misfires.

P0O304 (0605) ® No. 4 cylinder misfires.

EC-230



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

# MONITOR ¥ NOFAL []
CMPSSRPM(REF)  1500pm

RECORD

SEF330U

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

CAUTION:

Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE™” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

1)

Turn ignition switch “ON”, and select “DATA
MONITOR” mode with CONSULT.

2) Start engine and warm it up to normal operating tem-
perature.
3) Turn ignition switch “OFF” and wait at feast 5 sec-
onds.
4) Start engine again and drive at 1,500 - 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible.
Note: Refer to the freeze frame data for the test
driving conditions.
OR
G@ 1) Start engine and warm it up to normal operating tem-
= perature.
2) Turn ignition switch “OFF” and wait at ieast 5 sec-
onds.
3) Start engine again and drive at 1,500 - 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possibie.
Note: Refer to the freeze frame data for the test
driving conditions.
4) Select “MODE 7 with GST.
OR
oy 1) Start engine and warm it up to normal operating tem-
- perature.
2} Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine again and drive at 1,500 - 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible.
4) Perform “Diagnostic Test Mode |l (Self-diagnostic

resuits)” with ECM.

EC-231
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
= |
CHECK FOR INTAKE AIR LEAK. NG_‘ Discover air leak location
Start engine and run it at idle speed. Listen 7| and repair.
for the sound of the intake air leak.
l OK
SEC547A| | CHECK FOR EXHAUST SYSTEM cLOG- | NG [ Repair or replace it.
GING. ”
B BACTWETESTEH [ ] Stop engine and visually check exhaust
tube, three way calalyst and muffler for
¥ %k ¥ POWER BALANCE % % % dents.
= ==MONITOR === o
CMPS.RPM (REF)  825rpm l K
MAS AIR/FL SE 153V
IACV-AAC/V 26% CHECK EGR FUNCTION. NG‘ Repair EGR system.
m Perform DIAGNOSTIC TROUBLE CODE o
| CONFIRMATION PRCCEDURE for EGR
J .
I 2 I 4 TEST Function.
SEF564N E l oK
Eq LoRc-BaT7 PERFORM POWER BALANCE TEST. No | Goto A on next page.
— Gualve | ¢ s 1. Perform “POWER BALANCE” in >
{ y eﬂg;——v \, “ACTIVE TEST" made.
. Fuel injector 2. Is there any cylinder which does
A not produce a momentary
engine speed drop?
CR
.ﬁ When disconnecting each injector
*' 42/ harness connector one at a time, is
there any cylinder which does not
4 produce a momentary enging
@ Vehicle ‘frant speed drop?
) SEF476U Yes
N A5 7 CHECK INJECTOR. No [ check injector(s) and cir-
@ ‘M 7 /. Does each injector make an operating " cuit(s). Refer to EC-417.
N o N sound at idle?
At idle Click
S Cy, Yes
’c‘},— m
CHECK IGNITION SPARK. NG | GHECK COMPONENT
1. Disconnect ignition wire from spark 71 (Ignition wires).
o U Suitable tool plug. Refer to “COMPONENT
/1 Click 2. Connect a known good spark plug to INSPECTION”, EC-234.
Cs. the ignition wire.
ek MecTosa| | Place end of spark plug against a suit- OK LNG
able ground and crank engine.
4. Check for spark. Replace.
D)
Ignition wire OK
Check ignition cofl, power
transistor and their circuits.
Refer to EC-322.
N (Go to next page.)
- Spark plug
SEF282G
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
@

] W
‘—Flrjel filter

SEF474U

! &
CHECK SPARK PLUGS. NG& Repair or replace spark
Remove the spark plugs and check for 7| plug(s) with standard type
fouling, etc. one(s). A,
. For spark plug type, refer to
OK “ENGINE MAINTENANCE”
in MA section. ,
Elii
CHECK COMPRESSION PRESSURE. NG [ check pistons, pistan rings,
Refer to EM section. 7| valves, valve seats and cyl-
® Check compressicn pressure. inder head gaskets. e
Standard:
kPa (kg/cm?, psi)/300 rpm
1,226 (12.5, 178)
Minimum:
kPa (kg/fcm?, psi}300 rpm
1,030 (10.5, 149)
Difference between each cylinder: _
kPa {kg/icm?, psi)/300 rpm EE
98 (1.0, 14)
OK
l Gl
CHECK FUEL PRESSURE. I\LG+ Check the following.
1. Release fuel pressure to zero. Refer to ® Fuel pump and circuyit
EC-32. Refer to EC-423, MIT
2. Install fuel pressure gauge and check ® Fuel pressure ragulator :
fuel pressure. Refer to EC-32.
At idle: ® Fuel lines
Approx. 235 kPa Refer to “ENGINE MAIN- AT
(2.4 kg/cm?, 34 psi) TENANCE" in MA sec-
tion.
OK ® Fugl filter for clogging
If NG, repair or reptace. Fa
CHECK IGNITION TIMING. NG; Adjust ignition timing.
Perform “Basic Inspection”, EC-77. " =)
4 OK
CHECK COMPONENT NG [ Replace front heated oxy- ER
{Front heated oxygen sensor). | gen sensor. “
Refer to “COMPONENT INSPECTION”,
EC-159.
i 0K 81
CHECK MASS AIR FLOW SENSOR. NG ICheck connectors for
Check "MASS AIR FLOW” in 7| rusted terminals or loose 5@
@ “DATA MONITOR™ mode with connections in the mass air i
CONSULT. flow sensor circuit or engine
Approximately 3.24 g-m/sec: at grounds.
idling Refer to EC-103. BT
Approximately 12.2 g-m/sec: at If NG, repair or replace it.
2,500 rpm
- CR o
(&5 Chsck "MASS AIR FLOW” in A
€2/ MODE 1 with GST.
Approximately 3.24 g-m/sec: at
idling ~
Approximately 12.2 g-m/sec: at EL
2,500 rpm
— OR
@0?; Sglec v:ritglge between ECM termi- B3
S ground.
1.2 - 1.5V: at idling
1,9 - 2.3V: at 2,500 rpm
vOK
{Go to next page.)
387
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SEF174P

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

¢ NG

CHECK SYMPTOM MATRIX CHART. | Aepair or replace.
Check items on the rough idle symptom in
“Symptom Malrix Chart”, EC-81.

LOK

Some tests may cause a 1st trip Diagnos-
tic Trouble Code to be set.

Erase the 1st trip DTC from the ECM
memory after performing the tests. Refer to

EC-50.
'

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

!

INSPECTICN END

COMPONENT INSPECTION

lgnition wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap ter-
minal. Move each wire while testing to check for intermittent
breaks.

Resistance:
13.6 - 18.4 k()/m (4.15 - 5.61 k{)/ft) at 25°C (77°F)
If the resistance exceeds the above specification, inspect
ignition wire to distributor cap connection. Clean connection
or replace the ignition wire with a new one.

EC-234



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS)
— COMPONENT DESCRIPTION -
@ The knock sensor is attached to the cylinder block. It senses
' engine knocking using a piezoelectric element. A knocking
\\égﬁb vibration from the cylinder block is sensed as vibrational pres- 4
/ sure. This pressure is converted into a voltage signal and sent
y / | to the ECM.
/ e
Z L. PIEZO-ELEMENT ER]
Terminal
SEF598K
LG

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for
knock sensor malfunction. The knock sensor has one trip detection logic.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

r\m[:-t. WIRE ITEM CONDITION DATA *
NO COLOR (DC Voltage)
——— GL
[Engme is running.
54 W Knack sensor Approximately 2.5V
Idle speed e
BT
ON BOARD DIAGNOSIS LOGIC
Diagnostic &T
Trouble Code Malfunction is detected when ._.. Ch?Ck llems
Noe. (Possible Cause)}
P0325 ® An excessively low or high voltage from the knock ® Harness or connectors A,
0304 sensor is sent to ECM. {The knock sensor circuit is gpen or shorted.)
® Knock sensor 4
B
DIAGNQSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR 32 NO FAll D PROCEDURE
CMPS*RPM(REF) 700rpm CAUTION: &7
Always drive vehicle at a safe speed.
Note: Before performing the following procedure, confirm BS
that battery voltage is more than 10V. o
@ 1} Turn ignition switch “ON” and select “DATA
MONITOR” mode with CONSULT. Bl
RECORD | 2) Start engine and run it for at least 5 seconds at idle
SEF190P) speed.
OR HA
7= 1) Start engine and run it for at least 5 seconds at idle
= speed.
2) Select “MODE 3” with GST. ER
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed. 23

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

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

EC-235 389



EC-KS-01

= Non-detectable line for DTC

s : Detectable line for DTC

EGM (ECCS
CONTROL
MODULE)

Knock Sensor (KS) (Cont’d)

KNK

TROUBLE DIAGNOSIS FOR DTC P0325

AEC367A

=74
ly H.S.

Bl.l___

I
B
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TROUBLE

DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

" ME

‘ \
Drive shaft RH
LR SEF492U

—

%

/ =
Knock sensor sub-harness connector (F21), (E20
S/ i N R T

SEF641U
E DIECGNNECT
A€ @
€y
L-ﬁ b]
= SEF&67U

r
) A
Engine greund
ARG

£

1. Turn ignition switch “OFF”,

Loosen and retighten engine ground

SCrews.

Disconnect knock sensor sub-harness

cannector .

Check the following.

® Continuity between knock sensor
sub-harness connector termi-
nal and ground

Continuity should exist.

If OK, check hamess for short 1o

ground and short {0 power. Then recon-

nect knock sensor sub-harness connec-

2.
3.
4,

® Harness connector

INSPECTION START
[_Ecm_|o|connecTor]|
54 E
ol CHECK INPUT SIGNAL CIRCUIT. NG [ Check the following.
1. Disconnect ECM harness connector. ”| ® Harness connectors
2. Check haness continuity between ECM ,
terminal and ground. ® Harness connectors
Resistance: .
= Approximately 500 - 620 k(} If NG, repair open circuit or
SEF315U [at 25°C (77°F)] short to ground or shert to
If OK, check harness for short to ground power in hamess or connec-
- - and short to power. tars.
E Under vehicle view \_.// It is necessary to use an ohmmeter ® Knock sensor {Refer to
Front tJEe which can measure more than 10 M(}. “COMPONENT INSPEC-
Knock sensor ~ TION” below.)
sub-harness conneclor ) 0K It NG, replace knock sensor.
Y/ q 7
B
= Pyl Y NG
‘ CHECK SHIELD CIRCUIT. »| Check the following.

® Harness connectors

® Harness for open or short
between connectars
and
® Harness for open or short
between connector @
and ground
If NG, repair open circuit or
short to ground or shert to
power in harness or connec-
tors.

tor
‘L oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

;

INSPECTION END

EC-237

(.4,

EM

r
o

IFE

Gl

r__?t 1
]

BT

s
ER
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TROUBLE DIAGNOSIS FOR DTC P0325

SEF316U

Knock Sensor (KS) (Cont’d)
COMPONENT INSPECTION

Knock sensor

e Use an ohmmeter which can measure more than 10 M.

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal (O and ground.
Resistance: 500 - 620 k() [at 25°C (77°F)]

CAUTION: _
Do not use any knock sensors that have been dropped or

physically damaged. Use only new ones.

EC-238



TROUBLE DIAGNOSIS FOR DTC P0335

| Crankshaft Position Sensor (CKPS) (OBD)

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is located on the tran-

saxle housing facing the gear teeth (cogs) of the flywheel or

drive plate. It detects the fluctuation of the engine revolution. &

The sensor consists of a permanent magnet, core and coil.

/ When the engine is running, the high and low pars of the teeth
Permanent magnet cause the gap with the sensor to change. Eb

The changing gap causes the magnetic field near the sensor to

SEF956N change_

Due to the changing magnetic field, the voltage from the sen- LG

sor changes.

The ECM receives the voltage signal and detects the fluctuation

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.

&

| ¥ T S /
Front heated oxygen /
sensor harness connector>

FE
[[3
Crankshatt position €l
@ sensor (OBD) la
Front ——— T SEF512U
T
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).
i
TER | \imE - AT
MINAL ITEM CCNDITION
COLOR (AC Voltage}
NO.
FA&
Approximately 0.5V
(V)
[Engine is running.| (Warm-up condition) : R
L Idle speed O
] BR
SEF643U
Crankshaft position sensor Approximately OV
53 BR .
(OBD) 8T
Engine is running. )
[ Lg g B
Engine speed is 2,000 rpm
SEFG44U
(A
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... ChF‘TCk lterns EL
No. {Possible Cause)
P0O335 ® The proper pulse signal from the crankshaft position | ® Hamess or connectors 7
0802 sensor {OBD) is not sent to ECM while the engine is {The crankshaft position sensor (OBDj} circuit is 1D
rurning at the specified engine speed. open.}
® Crankshaft position sensor (OBD)

EC-239 393
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TROUBLE DIAGNOSIS FOR DTC P0335

CMPS-RPM(REF)  700rpm

% MONITOR % NO FAlL [

I RECORD

SEF190F

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF”’ and wait at least 5 seconds before
conducting the next test.
_ 1) Turn ignition switch “ON” and select “DATA
MONITOR” mode with CONSULT.
2) Start engine and run it for at least 15 seconds at idle

speed.

OR
@S}r, 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 II” {Self-diagnostic
results) with ECM.

EC-240



TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
CRANKSHAFT
POSITION
SENSOR (OBD}
Fi12)
| Ili” N : Detectable fine for DTC
BR B/R wumnan : Non-detactable line for DTC
A with AT
/"’ ﬁﬁﬁﬁﬁ ~
. 2
| F-——_-———- ]
1 |
1 1
1 1
! 1
1 1
f 1
t ]
i |
i I
1 i
1 |
1 + 1
{ i
! |
| i
I I
| i
1 1
1 1
1 1
I '
- -~
¢ ¢
~ -
""""""" BR
[ ] e
OI B (E)—
™
B
A a —
B
Bl (5 B B B
RGES ENDA ECM (ECCS ! | I3l
CONTROL @ GND TCM
MODULE) =+ 1 SENS ggﬁsggs&m
MODULE)
G 5

tl2p3]4 19 pof11{12]i3f14{15 23| 24| 25|26 |27 {28]28]36{31]32133]34 [35
5161718} epi7]18419)20821]22 36]37]38)39)40141]42]43)4414646]47 |48

3]
2]
4350

101§102]103] |10411051108
107108{109] {110[111]112
113p114{115] {116]117]118

AEC3544A
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
@ = DIAGNOSTIC PROCEDURE

{
~) A
Engine ground /
-~ INSPECTION START
‘ 2 1. Turn ignition switch "OFF".
N 2. Loosen and retighten engine ground
& > - SCrews.
f /gfﬂ
= )
(7" Intake manifoid SEF48AU il "
CHECK INPUT SIGNAL CIRCUIT. »| Check the following.
\ e AN 1. Disconnect crankshaft position sensor ® Harness for open or
Fromt heated oxygen (OBD) and ECM harness connectors. short between ECM and
sensor harness connector 2. Check continuity between ECM terminal crankshaft position sen-
&3 and terminal (1). sor (OBD)
Continuity should exist. i NG, repair open circuit or
If OK, check harness for short to short to ground or short to
graund and short to power. power in harness or con-
nectors.
B OK
v
g;j;‘ksn(gggj’s””” CHECK GROUND CIRCUIT. NG I Check the following.
e 1. Reconnect ECM hamess connector. # Harness for open or
Front ——— 7" sersizy| | 2 Check harness continuity between ter- short between ECM and
minal and engine ground. TCM
Continuity should exist. ® Harness for open or
If OK, check harness for short to short between crankshaft
ground and short to power. position sensar (OBD}
E DISCOMRECT (_ m DISCONNECT and ECM
Eﬁ:}] G‘@ i, Eéj] OK If NG, repair open circuit or
- . — short fo ground or short to
I Ecm o CONNECTOH” power in harness or con-
= nectors.
!
CHECK COMPONENT NG, Replace crankshaft posi-
[Crankshaft position sensor (OBD)]. tion sensor (OBD).
- . Refer to “COMPONENT INSPECTION”
SEF0388| [ on next page.

lOK

e}
E} Perform “TROUBLE DIAGNOSIS FOR
1s. INTERMITTENT INCIDENT”, EC-97.
a2

v
=)

INSPECTION END

SEF038S)

EC-242



TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

BN
N=J)
=y
ST
Q]

SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

el

Disconnect crankshaft position sensor (OBD) harness con-
nector,

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 432 - 528
[at 25°C (77°F)]
If NG, replace crankshaft position sensor (OBD).

EC-243
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Rotor head

Photo diode " .
Igniticn coil
with power
transistor

SEF998R
180° 5|gnal slit for No. 1 eylinder
\\\”' A ;, 19 signai slit

\\\\‘

&
&
SE

180° signal slit

» :
%
%
Z

£
5|

S
::

,/“\

;:
V2
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/
ity H m\\\‘\‘\

Rotor plate

[

=
=
5:
=
=
&
&
o
N

J

SEF8538

Camshaft Position Sensor (CMPS)

COMPONENT DESCRIPTION

The camshaft position sensor is a basic component of the
ECCS. It monitors engine speed and piston position. These
input signals to the ECM are used to control fuel injection, igni-
tion timing and other functions.

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for a 1° (POS) sig-
nal and 4 slits for a 180° (REF) signal. The wave-forming circuit
consists of Light Emitting Diodes (LED) and photo diodes.

The rotor plate is positioned between the LED and the photo
diode. The LED transmits light to the photo diode. As the rotor
plate turns, the slits cut the light to generate rough-shaped
pulses. These pulses are converted into on-off signals by the
wave-forming circuit and sent to the ECM.

The distributor is not repairable and must be replaced as an

assembly except distributor cap.

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

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC Voltags)
NO.
[Engine is running.]
|Ignition switch "OFF”| 0-1vV
Far a few seconds after turning ignition switch
4 W/G ECCS relay (Self-shutoff) “O "
‘Ignition switch “OFF"J
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
0.1 - 0.5V
My -
IEngine is running.l (Warm-up condition} 150 ‘
40 | Ly B ol ]
Idle speed B
Sl
C10msT T s
Camshaft position sensor SEF199T
(Reference signal) 0.2 -04Y
M —
S ; 1o0)..
[Engine is running. | 5| Lo
a4 L TR
Engine speed is 2,000 rpm, —
L
P Toms
' " SEF200T

398
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TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPS) (Cont’d)

TER- DATA

WIRE
MINAL T TI
COLOR ITEM CONDITION {DC Voltage}
NO. &l
Approximately 2.5V
V) A
[Engine is running.] (Warm-up condition) 150 R
|- Idle speed 0 wm = F— [ElM]
S S
HO-st'E .......... s
41 BAW Cam§haﬂ poahon sensor SEF195T [
(Position signal) Approximately 2.3 - 2.5V
VM
_ _ k11 A A
|Engme is running. 5 : Tl
YT A
I— Engine speed is 2,000 rpm. Y MUU—ULU’UL FE
e e =]
o.2ms’ :
SEF196T @;L
58 W/R
— - BATTERY VOLT,
Power supply for ECM {ignition switch “ON” OLTAGE
61 W/R (11 - 14V)
BT
Engine is running.
113 W/L Current return I ] BATTERY VOLTAGE
Idle speed (11 - 14V) .
AT
ON BOARD DIAGNOSIS LOGIC
D. t FE\\
lagnostic o Check Hems -
Trou%% .Code Malfunction is detected when ... (Possible Cause)
PQ340 A} Either 1° or 180° signal is not sent to ECM for the ® Hamess or connectors RA
o101 first few seconds during engine cranking. (The camshatt position sensor circuit is open or
........................................................................................... shorted.)
. - . . ® Camshaft positicn sensor a5
B) Either 17 or 180" signal is not sent to ECM often ® Starter motor (Refer to EL section.) B
enough while the engine speed is higher than the ® Starting system circuit (Refer to £1. section.)
specified engine speed. ® Dead {(Weak) battery
........................................................................................... ST
C) The relation between 1° and 180° signal is not in the
narmal range during the specified engine speed.
5

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A" first. If DTC cannot be [T
confirmed, perform “Procedure for malfunction B and C'.

([
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¥ MONITOR ¢ NO FAIL
COOQOLAN TEMP/S 30°C

[ RECORD

SEF002P

CMPS«RPM(REF}) 700mm

¥ MONITOR % NO FAIL [}

RECORD

SEF190P

Camshaft Position Sensor (CMPS) (Cont’d)
Procedure for malfunction A

NOTE:
If “DIAGNOSTIC TRCUBLE CODE CONFIRMATION PRO-

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

TESTING CONDITION:
Before performing the following procedure, confirm that
battery voltage is more than 10.5V.
1) Turn ignition switch “ON".
= 2) Select “DATA MONITOR” mode with CONSULT.
3) Crank engine for at least 2 seconds.
OR
@@ 1) Crank engine for at least 2 seconds.
=" 2) Select “MODE 7” with GST.
OR
(dsy 1) Crank engine for at least 2 seconds.
~  2) Tum ignition switch “OFF", wait at least 5 seconds
and then turn "ON”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

Procedure for malfunction B and C
NOTE:
K “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that
battery voltage is more than 10.5V.
/E]\ 1) Turn ignition switch “ON”.
B/ 2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and run it for at least 2 seconds at idle

speed.
OR
@@ 1) Start engine and run it for at least 2 seconds at idle
wE speed.
2) Select “MODE 7” with GST.
OR
@ 1) Start engine and run it for at least 2 seconds at idie
speed.

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

3) Perform “Diagnostic Test Mode H” (Self-diagnostic
results) with ECM.
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Camshaft Position Sensor (CMPS) (Cont’d)

EC-CMPS-01
A
Gl
BATTERY
| . '
10A Reter to “EL-FOWER”. [Ff‘ﬂ.ﬂf\q‘!
mmm : Detectable line for DTC
1 mme : (Non-detectable ling for DTC
WiL
izl EM
294
. :
mW/R To EC-MAFS
® o e AN LG

' EC-PGCIV

W/R

=l FE
5
(5] DISTRIBUTOR
(CAMSHAFT
POSITION SENSOR)
el
| 3 | | 4 | I[_s_j’
-3 i BT
j__R
1 |
1 3
! ! AT
1 1
1 |
' |
| i Fa
1
R e ®
L )
3 2/}
r.
WG WR WA L LY BW I—-l BRF

B B B
ECM (ECCS
SSOFF VB VA REF  REF POS EoM (ECU i J ST
MODULE) o ‘
=+ =
BS
Refer to last page (Foldout page). BT
, (E65) -
- 3]
AHEnEsHHHn :
1213 ]14 |15 |16 17 {18 SIBENHD [2 3 1' A
%
, ) W EL
1o1[10z)103] [104 [2o]21]22]23] 38fag| [40[41] [53[54[s5] E
oals[oelzTen] [anlaz| [feleslee]s[sel50l60] [&7
107}108]109f [110 O ool Tlesfseealea]es B4
113[114p115] (116 34[35]36]a7 [66]67]68]89]

AEC355A

EC-247 401



TROUBLE DIAGNOSIS FOR DTC P0340

Engine ground

[N

v

harness connector - Batlery

A

1AL

connector T
i

SEF493U
%is1iiﬁﬂﬁm Eii.
| !
D O 1
SEFC408

DISCONNECT

A€ @) 4

:

ECM

JO CONNECTOR]|

41

40, 44
L S—

[52)
(1]2]3]4]5]8)

DISCONNECT

€

SEF0435
E DISCONNECGT (.-
HME @
=3
[
SEF04ES8

402

Camshaft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

¥

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

!

CHECK POWER SUPPLY.

1. Disconnect camshaft position sensor
harness connector.

2. Turn ignifion switch “ON".

3. Check vollage between terminal @
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

OK

B] v

_| Check the following.

| ® Hamess for open or short

between camshaft posi-
tion sensor and ECCS
relay
If NG, repair harmess or
connectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Tumn ignition switch “"OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between sen-
sor terminal and ECM terminals

, sensor terminal @ and ECM ter-

minals (a0),
Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG

oK

¥

. | Bepair harness or connec-
7 tors.

CHECK GROUND CIRCUIT.

1. Tumn ignition switch “OFF".

2. Disconnect camshaft position sensor
harness connector.

3. Check harness continuity between sen-
sor terminal and engine ground.
Continuity should exist.

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

NG

OK

¥

| Repair harmess or connec-
| tors.

CHECK COMPONENT
{Camshaft position sensor).
Refer to “COMPONENT INSPECTION”

NG

on nexi page.
LOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

'

INSPECTION END

EC-248

.| Replace camshaft position
7| sensor.




TROUBLE DIAGNOSIS FOR DTC P0340

<]

S

SEF047S

Camshaft Position Sensor (CMPS) (Cont’d)
COMPONENT INSPECTION

Camshaft position sensor

Start engine and warm it up to the normal operating tem-

perature,

2. Check voltage between camshaft position sensor terminals m
(3, ® and ground.

Condition

Voltage S

@ and ground

Appraximately 2.5V

EC-249

FE
Engine running at idle SEF195T
Approximately 0.1 - 0.5V
V) GL
0L ch
SRR T
S
G b
SEF199T
Approximately 2.3 - 2.5V
FA
M
L T R T
5
@ and ground a ML(UUUU[R R
Engine speed is 2,000 SEF196T
rpm Approximately 0.2 - 0.4V 8T
VI———
FOL.0oL
@ and ground 0 L "
TomaT o BT
SEF200T
s
Iif NG, replace distributor assembly with camshaft position
sensotr. a.
After this inspection, DTC P0340 (G101} might be displayed
with camshaft position sensor functioning properly. Erase
the stored memory. 4
403



404

TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close)

SYSTEM DESCRIPTION

Engine speed

Camshaft position sensor

Amount of intake air

Mass air flow sensor

; Engine coolant temperature
Engine coolant temperature sensor

Y

o i Start signal
ignition switch

ECM

(ECCS EGRC-
» control * solenocid

meduie) valve

h 4

" Throtile paosition
Throttle position sensor

This system cuts and controls vacuum applied to
the EGR valve to suit engine operating condi-
tions. This cut-and-control operation is accom-
plished through the ECM and the EGRC-solenoid
valve. When the ECM detects any of the follow-
ing conditions, current flows through the sclenoid
valve. This causes the port vacuum to be dis-
charged into the atmosphere. The EGR valve
remains closed.

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

EGR and vacuum

EGRC-salencid valve

- —=ECM

Ignition switch (power supply)

EGRC-BPT
valve

_ ..,

7 Collector Throtlle

body

SEF317U

boogo

COMPONENT DESCRIPTION
Exhaust gas recirculation (EGR) valve

qu o oo

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in

response to throttle valve opening. The vacuum controls the
movement of a taper valve connected to the vacuum diaphragm
in the EGR valve.

SEF783K

EC-250



TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

EGRC-solenoid valve

The EGRC-solenoid valve responds to signals from the ECM.
Vacuum g Tointake | \When the ECM sends an ON (ground) signal, the coil in the @]
signal a";fw solenoid valve is energized. The vacuum signal passes through

) the solenoid valve. The signal then reaches the EGR valve.
When the ECM sends an OFF signal, a plunger will then move 4
to cut the vacuum signal from the throttle body to the EGR valve.

SEF318U

ON BOARD DIAGNOSIS LOGIC

If the absence of EGR flow is detected by EGR temperature
sensor under the condition that calls for EGR, a low-flow mal-

EGR temperature

sensor Or unae
function is diagnosed.
EGR
temperature ,,
P FE
Gl
ECM cL
SEFO73P
BT
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0O400 ® The exhaust gas recirculation (EGR) flow is exces- | ® EGR valve stuck closed ar
0302 sively low during the specified driving condition. ® EGRC-BPT valve
® Vacuum hose
® EGRC-solenoid valve FA
® EGR passage
® £GR temperature sensor
® Exhaust gas leaks RA
B[R
gv
RS
BT
EL,
DK

EC-251 405



TROUBLE DIAGNOSIS FOR DTC P0400

B EGR SYSTEM Po40ol []
CUT OF CONDITION

MONITOR =z==zz=zz=z
CMPS-RPM(REF) 2175rpm
THRTL POS SEN 1.06V

B/FUEL SCHDL 3.6ms

BEF267U

B EGR 5YSTEM Po400l [

TESTING

CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

2162vpm
0.88V
2.7ms

SEFz68U

M EGR SYSTEM Poscol [

COMPLETED

SELF-DIAG

SEF262U

EGR Function (Close) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

s [f“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE"” has been previously conducted, always turn
ignition switch “OFF”’ and wait at least 5 seconds
before conducting the next test.

¢ During the test, P0400 will not be stored in ECM even
though “NG” is displayed on the CONSULT screen.

TESTING CONDITION:
Always perform the test at a location of -10°C (14°F) or

higher.

® 3

2)

7)
8)

Turn ignition switch “ON”

Check “COOLAN TEMP/S” in “DATA MONITOR”
mode witch CONSULT.

Confirm COOLAN TEMP/S vaiue is within the range
listed beiow.

COOLANT TEMP/S: Less than 40°C (104°F)

If the value is out of range, park the vehicle in a cool
place and allow the engine temperature to stabilize.
Do not attempt to lower the coolant tempeature with
a fan or means other than ambient air. Doing so may
produce an inaccurate diagnostic result.
Turn ignition switch “ON” and select “EGR SYSTEM
P0400” of “EGR SYSTEM” in “DTC WORK SUP-
PORT” mode with CONSULT.
Touch “START"”.
Start engine and let it idie. When the engine coolant
temperature reaches 70°C (158°F), immediately go
to the next step.
Accelerate vehicle to a speed of 40 km/h (25 MPH)
once and then stop vehicle.
it “COMPLETED” with “OK” appears on CONSULT
screen, go to step 9).
If “COMPLETED” does not appear on CONSULT
screen, go to the following step.
Check the output voltage of “THRTL POS SEN” (at
closed throttle position) and note it.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions until “TESTING” changes to “COM-
PLETED”. (It wili take approximately 30 seconds or
more.)
CMPS-RPM (REF): 1,500 - 2,500 rpm (A/T)
1,500 - 2,900 rpm (M/T)
Vehicle speed: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2.3 - 3.4 ms (A/T)
1.9 - 2.6 ms (M/T)
THRTL POS SEN: (X + 0.34) — (X + 0.46) V (A/T)
(X + 0.26) - (X + 0.46) V (M/T)
X = Voltage value measured at
step 7)
Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry
from step 2).

9)

Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-255.

EC-252



TROUBLE DIAGNOSIS FOR DTC P0400

TN

EGH valve

!

AECTB3

CONMECT . . CONNECT

[ EcMm JJICONNECTOH |

Q]

SEF170P

EGR Function (Close) (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall EGR function. During

this check, a 1st trip DTC might not be confirmed.

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

2) Check the EGR valve lifting when revving from 2,000
rem up to 4,000 rpm under no load using the follow-
ing methods.

EGR valve should lift up and down without stick-
ing.

e Disconnect EGRC-solenoid valve harness connector.
(The DTC for EGRC-solenoid valve will be displayed,
however, ignore it.)
if NG, go to in DIAGNOSTIC PROCEDURE on
EC-255.

3) Check voltage between EGR temperature sensor
harness connector terminal (1) and ground at idle
speed.

Less than 4.5V should exist.

4) Turn ignition switch “OFF”.

5) Check harness continuity between EGR temperature
sensor harness connector terminal @ and ECM ter-
minal 69.

Continuity should exist.

6) Perform “COMPONENT INSPECTION”, “EGR tem-

perature sensor”. Refer to EC-257.

Overall function check

Check the EGR valve
lifting when revving
engine frem 2,000 rpm
up to 4,000 rpm.

SEF642Q

EC-253

N
A

Ef

BT

P

407



TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

IGNITION SWITCH
ON or START mm  Dotectable line for DTC
fuse | Refer to “EL-POWER" a— \f:lvr?ir;l-cf::ctable line for DTC
BLOCK A Wi
10A
{YB)
8 || —
i
R
I_L| M5E
4
T
R
71
EGRC-
EGR
SOLENoID TEMPERATURE
SENSOR
(=1
Lid 2]
= [KH R P
LY B
B
4 Q <A
S
P : LY B B
s [62 i ECM (ECCS [5] TCM
EGR EGRTS GND-A | CONTROL e (TRANSMISSION
i oo
G e
TK[PK 3R [AK|BRIGK K 1BBDE<ARBONE dji'@
BIfe 1o ek 15K16K iK1 KA EEL A K K R ) \E CIDED
BA W GY G
Tl
BHBOIREHRIEELDIE 23] 24| psles]a7[eefeo]a0fs1]az]aa]34] 55 o)
516|778 | [16]:7]78]19fen] 21|22 36| 37| 38|53 |40fa1}a2] 43]a4] a5} a6]47 [48 - H.S
[r——1
101]10z|103} 1041051108 T
107]108)10g] [11op111}ie2 O '
i13[114f115| {118{117]118 H.S.
AEC347A

408 EC-254



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A J

CHECK EXHAUST SYSTEM.
Check exhaust pipes and muffler for
leaks.

NG MA

Repair or replace exhaust

B Y

OK

A4

system,

EM

SEF099F

Vacuum hose connected
1o EGR valve

SEF494U

W ACTIVETEST W

EGRG SOLA
(EGR)

MONITOR
CMPS=RPM {REF)

YW [oN/OFF][ OFF |

SEF319D

———
j% Improper connection

SEF109L

CHECK VACUUM SOURCE TO EGR
VALVE.
1. Start engine and warm it up to normal
operating temperature.
2. Disconnect vacuum hose t¢ EGR valve,
3. Check for vacuum existence.
Vacuum should not exist at idle.
E 4. Check for vacuum existence
when revving from 2,000 rpm up
to 4,000 rpm with the following
methods,
® Select “EGRC SOLENOID
VALVE” in “ACTIVE TEST”
mode with CONSULT and turn
the soleneid valve “ON”.
CR

oK CHECK COMPONENT

¥

4. Stop engine.

5. Jack up drive wheels.

6. Start engine and check for
vacuum existence when revving
from 2,000 to 4,000 rpm in 1st
shift position.

Vacuum should exist when rev-

vihg engine.

NG

h 4

LG

(EGR valve).
Refer to "“COMPONENT
INSPECTION”, EC-349.

NG

r
Replace EGR valve.

CHECK VACUUM HOSE.
Check vacuum hose for clogging, cracks
or improper connection.

NG ;
Repair or replace vacuum

OK

D] v

hose.

CHECK COMPONENT
{EGRC-solencid valve).
1. Turn ignition switch “ON”.
2. Perform “EGRC SOLV CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

N
@ Repair or replace EGRC-

Turn ignition switch “ON".
Turn EGRC-solengid valve “ON”
and "OFF” in “"ACTIVE TEST”
mode with CONSULT and check
operating sound.

OR

E) 2

BEGRC sOLY CIRCUIT @
DOES THE SOLENQID
VALVE MAKE
AN CPERATING SOUND

EVERY 3 SECONDS?

[_texr [ NO JLYES |

MEF957D

. Start engine and keep engine
speed at 2,000 rpm in 1st shift
position.

2. Check operating sound of the

solenoid valve when disconnect-

ing and reconnecting EGRC-
solenoid valve harness connec-
tor. {The DTC or the 1st trip

DTG for the EGRC-solencid

valve will be displayed, however,

ignore it.)

¥ OK
{Go to n@i page.)

EC-255

¥

solenoid valve or repair
circuit.

o

EL

b

409



TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

D BAcTiVETESTEH [ ®
EGRC sOL/vV ON l
(EGR) FLOW CHECK COMPONENT NG | Replace EGRC-solenoid
zzz====zz= MONITOR z=zzzz=z== (EGRC-solenoid valve). "| valve.
CMPSeRPM (HEF) 732rpm Refer to “COMPONENT INSPECTION"
helow.
OK
4
B ON/OFF|[ OFF | CHECK GOMPONENT NG | Replace EGRC-BPT valve.
SEF319U (EGRC-BPT valve).
Refer to “"COMPONENT INSPECTION”

on the next page.

OK
L 4

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

Trouble is not fixed.
\d

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97,

v
INSPECTION END

COMPONENT INSPECTION

EGR valve
' EGR valve
e Apply vacuum to EGR vacuum port with a hand vacuum
pump.

EGR valve spring should lift.

e Check for sticking.
If NG, repair or replace EGR valve.

MEF137D

EGRC-solenoid valve
Check solenoid valve, foilowing the table as shown below:

Air passage Air passage
Conditions continuity continuity

between @ and between @ and @

12V direct current supply

between terminals @ and Yes No
No supply No Yes

AECS19]  If NG, replace EGRC-solenoid valve.

410 EC-256




TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

EGR temperature sensor
A Check resistance change and resistance value.

<Reference data> cll
EGR temperature Voltage Resistance
‘C(°F) v MQ (il
0(32) 4.61 068 - 1.1
[Q] 50 (122) 2.53 0.09 - 0.12
e o] 100 (212) 0.87 0.017 - 0.024 EM
sereasal  If NG, replace EGR temperature sensor.
LG
10,000
-
1,000 EE
<
g GL
Z 100
@ R
T i
10 AT
iy
. . ‘ . ,
4] 50 100 150 200 ]
IR,

(32 (122) (212) (302) (392)

Temperat °C (°F
emperature C( )SEF32OU

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT vaive.
2. Vacuum from the other port and check for leakage while §l
applying a pressure above 0.981 kPa (100 mmH,Q, 3.94

inH,Q) from under EGRC-BPT valve. R
3. If a leakage is noted, replace the valve. RS

LW
f Apply pressure

SEFG83P

EC-257 411
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

ECM

tgnition swiltch

[power supply) A

Ajr duct ~ """ Caollector

=]

EGRC-solencid valve

ECM

EGR
temperature
sensor

Exhaust pressure
‘ EGRC-BPT )| N 1 intake
valve L ---- manifold
ﬁ _____ Exhaust
_____ manifold
SEF453PC

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to
positioning of the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will
increase. If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRC-
solenocid valve. If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indi-

cated.

Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)

Pg402 ® The EGRC-BPT valve does not operate properly. | ® EGRC-BPT valve

03086 ® EGR valve

® Misconnected rubber tube
@ Blocked rubber tube

® Camshaft position sensor
® Blocked exhaust system
® COrifice

® Mass air flow sensor

& EGRC-solenoid valve

EC-258



TROUBLE DIAGNOSIS FOR DTC P0402

W EGRC-BPT VLV Po402l [
OUT OF CONDITION

2012rpm
Q.94V
2.9ms

MONITOR
CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

0 20 4C 80 80 100

SEF273U

B EGRC-BPT VLV Poao2M [}

TESTING]

MONITOR
CMPS-BPM(REF)
THRTL POS SEN
B/FUEL SCHDL

1537rpm
Q.74v
2.2ms

0 20 40 60 80100

SEFZ74U

8 EGRC-BPT VLV P02l [

COMPLETED

SELF-DIAG

SEF275U

EGRC-BPT Valve Function (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

e Always perform the test at a location of ~10°C (14°F) or
higher.

¢ Ajways drive vehicle at a safe speed.

o If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

® "

2)

8)

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

Stop engine and wait at least 5 seconds.

Turn ignition switch “ON” and select “EGRC-BPT/V
P0402” of "EGR SYSTEM” in “DTC WORK SUP-

PORT” mode with CONSULT.

Start engine and let it idle.
Touch “START”.
Check the output voltage of “THRTL POS SEN” (at
closed throttle position) and note it.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen and the
bar chart may increase. Maintain the conditions many
times until “"COMPLETED” appears.
Selector lever: Suitable position
CMPS-RPM (BEF): 1,200 - 1,600 rpm (A/T)
1,280 - 1,440 rpm (M/T)
Vehicle speed: 30 - 54 km/h (19 - 34 MPH) (A/T)
30 - 100 km/h (19 - 62 MPH) (M/T)
B/FUEL SCHDL: 2.2 - 2.3 ms (A/T)
1.9 - 2.1 ms (M/T)
THRTL POS SEN: (X + 0.04) ~ (X + 0.30) V (A/T)
(X + 0.09) - (X + 0.30) V (M/T)
X = Voltage value measured at
step 6)
The bar chart on CONSULT screen indicates the
status of this test. However, the test may be fin-
ished before the bar chart becomes full scale.
If the bar chart indication does not continue to
progress, completely release accelerator pedal
once and try to meet the conditions again.
If “TESTING” does not appear on CONSULT
screen, retry from step 2).
If “OK” is displayed, carry out “OVERALL FUNC-
TION CHECK” on next page. If “NG” is displayed,
refer to “DIAGNOSTIC PROCEDURE”, EC-261.

EC-259

FiE

Gl

T

AT

[F&

EL

e
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)
OVERAILL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-
BPT valve. During this check, a 1st trip DTC might not be con-

firmed.

B 7

2)

3)
5)

6)

Disconnect the rubber tube to intake manifold collec-
tor at the EGRC-solenoid valve.

Disconnect the rubber tube to the EGRC-solenoid
valve at the EGRC-BPT valve.

Connect the intake manifold collector and the EGRC-
BPT valve directly 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 vaive.)
Start engine.

Check for the EGR valve lifting with engine at idie
speed under no load.

EGR valve should remain closed.

Check the EGR valve lifting when revving from 1,500
rem up to 3,000 rpm under no load.

EGR valve should lift up, and go down without
sticking when the engine is returned to idle.
Check rubber tube beiween EGRC-solencid valve
and throttle body for misconnection, cracks or block-

ages.

N

3

/

k!o\ o)

o

> Orifice '

ity

o/ L
©) /\EGHC.BF.:a.Ve
o

Intake manifeld

Check the EGR valve lifting

SEF495U

EC-260



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK HOSE.
Check vacuum hose for clogging and
improper connection.

lOK

NG

Repalr or replace vacuum
hose.

CHECK EXHAUST SYSTEM.
Check exhaust system for collapse.

NG

Repair or replace exhaust

| system.

l OK
CHECK ORIFICE.
Check if orifice is installed in vacuum hose
between EGRC-BPT valve and EGRC-so-

NG

Y

lencid valve.
l OK

Replace vacuum hose.

CHECK COMPONENT
(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION” cn

NG

next page.
i oK

.4

Replace EGRC-BPT valve.

CHECK COMPONENT
(Camshalft position sensor).
Retfer to “COMPONENT INSPECTION”,

EC-249.

NG

lOK

Replace camshaft position
Sensor.

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION”,
EC-111.

NG

oK

r

Replace mass air flow sen-
S0r.,

CHECK COMPONENT
{EGRC-solenoid vaive).

Refer to “COMPONENT INSPECTION”
on next page.

NG

JOK
4

.| Replace EGRC-solencid
"1 valve.

CHECK COMPONENT

(EGR vaive).

Refer to “COMPONENT INSPECTION”
on the next page.

NG

hd

OK
v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

h 4

INSPECTION END

EC-261

Replace EGR valve.

@

[

ER

LC

AT

=

imh

[
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TROUBLE DIAGNOSIS FOR DTC P0402

J
X MNo pressure

SEF172P

EGRC-BPT Valve Function (Cont’d)
COMPONENT INSPECTION

EGRC-BPT valve

1.
2.

Plug one of two ports of EGRC-BPT valve.

Vacuum from the other port and check leakage without
applying any pressure from under EGR-BPT valve.
Leakage should exist.

EC-262



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function
lEJM (EGCS control module)‘
cront noar ON BOARD DIAGNOSIS LOGIC a
heated heated The ECM monitors the switching frequency ratio of front and e
oxygen oxygen rear heated oxygen sensors.
sensor sensor Three way catalyst” with high oxygen storage capacity will indi- 55
» » cate a low switching frequency of rear heated oxygen sensor. As
oxygen storage capacity decreases, the rear heated oxygen
T Three way sensor switching frequency will increase. EM
mp : Exhaust gas catalyst When the frequency ratio of front and rear heated oxygen sen-
seFigsu|  Sors approaches a specified limit value, the three way catalyst*
malfunction is diagnosed. L

*: Warm-up three way catalyst (For California)

Diagnostic Trouble _ Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
Po420 ® Three way catalyst” does not operate properly. ® Three way catalyst* EE
0702 ® Three way catalyst” dees not have enough oxygen storage ® Exhaust tube
capacity. ® |ntake air leaks
® I
In!ectors Gl
® |njector leaks "
® Spark plug
® Improper ignition timing -
— BT
*: Warm-up three way catalyst (For California)
&7
B8R
8T
RS
BT
L:Jz@ﬁ
EL

EC-263 417
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TROUBLE DIAGNOSIS FOR DTC P0420

¥ MONITOR  + NOFAIL L]

CMPS-RPM (REF)  2037rpm
FR 02 SEN 0.68vV
RR 02 SEN 0.04V
FR 02 MNTR RICH
RR O2 MNTR LEAN
VHCL SPEED SE okm/h
| RECORD |
SEF321U
B sRTSTATUS B[]
CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM INCMP
PRINT
SEF215U

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

CAUTION:

¢ Always drive vehicle at a safe speed.

¢ [f“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

® "

2)

3)

4)

5)
6)

7)

8)

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

Set “MANU TRIG” and “HI SPEED”, then select “FR
02 SENSOR”, “RR 02 SENSOR", “FR Q2 MNTR”,
“RR 02 MNTR” in “DATA MONITOR” mode with
CONSULT.

Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constantly under no load.
Make sure that the switching frequency between
“RICH” and “LEAN” of “RR 02 MNTR” is much less
than that of “FR 02 MNTR” as shown below.
Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Front heated oxygen sensor switching fre-
quency

This ratio should be less than 0.75.

If the ratio is greater than above, the warm-up three
way catalyst (Models for California), the three way
catalyst (Models for Federal and Canada) is not oper-
ating properly.

If the “FR O2 MNTR” does not indicate “RICH”
and “LEAN” periodically more than 5 times
within 10 seconds at step 3), perform TROUBLE
DIAGNOSES FOR DTC P0133 first.

if the result is NG, go to “DIAGNOSTIC PRO-
CEDURE", EC-266.

If the result is OK, go to foliowing step.

Select “AUTO TRIG” in “DATA MONITOR” mode
with CONSULT.

Drive vehicle at a speed of approximately 84 to 96
km/h (52 to 60 MPH) with the following for at least 10
consecutive minutes,

{(Drive the vehicle in an area where vehicle speed
and accelerator pressure can be held steady and
constant.)

M/T: 5th position

A/T: D position (“OD” ON)

If the result is NG, go to “DIAGNOSTIC PRO-
CEDURE", EC-266.

Select “SRT STATUS” in “DTC CONFiRMATION”
mode with CONSULT.

Verify that “CATALYST" is “CMPLT”.

If not “CMPLT”, repeat the test from step 2).

EC-264



TROUBLE DIAGNOSIS FOR DTC P0420

. "3 i “

(R CONNECTORJ &\_
46 43 52 106
.
\ s
5
= KD O

SEF322U

Three Way Catalyst Function (Cont’d)

CR

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the three way

catalyst.

During this check, a 1st trip DTC might not be confirmed.

B "

2)

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

Set voltmeters probes between ECM terminals
(front heated oxygen sensor signal} and (engine
ground), and ECM terminals &) (rear heated oxygen
sensor sighal) 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 62 and is
much less than that of ECM terminals @ and @.
Switching frequency ratio =

Rear heated oxygen sensor voltage switching
frequency

Front heated oxygen sensor voltage switching
frequency

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 @8 does not switch

periodically more than 5 times within 10 sec-
onds at step 3, perform TROUBLE DIAGNOSIS
FOR DTC P0133 first. (See EC-147.)

EC-265
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TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

420

Check for ignition timing.
Refer to “Basic Inspection”, EC-77.

CHECK EXHAUST SYSTEM. NG _| Repair or replace it.
Visually check exhaust tubes and muffler -
for dent.
( i ) lOK
seFpgar| | CHECK EXHAUST AIR LEAK. NG‘ Repair or replace.
Start engine and run it at idle. Listen for an "
IET CONRECT exhaust air leak before the three way cata-
H.s. E] lyst.
“ EGM __|0| CONNEGTOR] lOK
202, 104, 107. 109, CHECK INTAKE AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for an o
intake air leak after the mass air flow sen-
SOr.
& O lOK
STEF175P B
CHECK INJECTORS. NGL Perferm TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for " | NOSIS FOR NON-DE-
Ignition wire Injectors, EC-417. TECTABLE ITEMS,
2. Turn ignition switch “ON". “Injector”, EC-417.
3. Check voltage between ECM terminals Repair harness or connec-
, , and and ground tors.
with CONSULT or tester.
Battery voltage should exist.
.__\ Spark plug lOK
At
i CHECK IGNITION SPARK. NG | CHECK COMPONENT
seFegea | 1. Disconnect ignition wire from spark 7| (lgnition wires).
plug. Refer to “COMPONENT
2. Connect a known good spark plug to INSPECTION", EC-234.
the ignition wire. _ . oK LNG
3. Place end of spark plug against a suit-
able ground and crank engine. Replace.
4. Check for spark.
K
0 Check ignition coil, power
transistor and their circuits.
Refer to EC-322.
1. Turn ignition switch “OFF”.
2. Remove injector assembly.
Refer o EC-32.
Keep fuel hose and all injectors con-
nected to injector gallery.
NG

Adjust ignition timing.

Y

¢0K
®

(Go to next page.)

EC-266




TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

®
;

INTERMITTENT INCIDENT”, EG-97.

>

1. Disconnect camshalft pasition sensor DriPS._ Replace the injector(s) from

harness connector. | which fuel is dripping.
2. Turn ignition switch “"ON".

Make sure fuel does not drip from injec-

tor.

lDoes not drip Trouble
is not

Perform "TROUBLE DIAGNQOSIS FOR fixed | Replace warm-up three way

catalyst*.

lTrouble is fixed

+

INSPECTION END

EC-267

: Three way catalyst (For
Non-California)

Gl

)
2

el
=5

Ha
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure)

Note: If both DTC P0440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448
first. (See EC-368.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using of engine intake manifold vacuum.

if pressure does not increase, the ECM will check for leaks in the line between the fuel tank and EVAP
canister purge volume control solencid valve, under the following “Vacuum test” conditions.

The vacuum cut valve bypass valve is opened to clear the iine between the fuel tank and the EVAP can-
ister purge volume control solenoid valve. The EVAP canister vent control valve will then be closed to
shut the EVAP purge line off. The EVAP canister purge volume control solencid valve is opened to
depressurize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister
purge volume control solenoid valve will be closed.

O

EVAP control system pressure s

ensor
EVAFP sarvice port
Vacuum cut valve bypass valve—\
Refueling control valve I—®—I
and refueling EVAP &
i |

vapor cut valve

Vacuurm EVAP

cut valve |canister

" EVAP canister
vent control
valve

Fus! tank

EVAP canister purge
volume controt
solenoid valve SEF323U

Diagnaostic
o Check ltems
Trouble Code Malfunction is detected when ... (Possible Cause)

No.

P0440 ® EVAP control system has a leak.
Q705 ® EVAP control system does not operate properly.

Incorrect fuel tank vacuum relief valve

Incorrect fue! filler cap used

Fuel filler cap remains open or fails 1o close.
Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAP
canister purge volume control solenoid valve.
Foreign matter caught in EVAP canister vent control
valve.

EVAP canister or fuel fank leaks

EVAP purge line {pipe and rubber tube) leaks

EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control system
pressure sensor

Loose or disconnected rubber iube

EVAP canister vent cantrol valve and the circuit
EVAP canister purge volume control solenoid valve
and the circuit

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARQ switch solenoid valve and the circuit
Blecked or bent rubber tube to MAP/BARO switch
solenoid valve

O-ring of EVAP canister vent control valve is missing
or damaged.

Walter separator

EVAP canister is saturated with waier.

EVAP control system pressure sensor

Refueling EVAP vapor cut valve

CRVYR system leaks

CAUTION:
e Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the

MIL may come on.
¢ If the fuel filler cap is not tightened properly, the MIL may come on.
¢ Use only a genuine rubber tube as a replacement.

EC-268



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d)

W EVAP SMLLEAK Po440 il [}
1)PERFORM TEST AT A DIAGNOSTIC TROUBLE CODE CONFIRMATION -
LOCATION OF 5:30C PROCEDURE al
2)OPEN ENGINE HOOD. NOTE:
3)§EAHFI*TLEN@FINE;MTH e If both DTC P0440 and P1448 are displayed, perform 5.,
IF ENG 1S ON. S10P FOR TROUBLE DIAGNOSIS FOR DTC P1448 first. (See
5 SEC. THEN RESTART. EC-381.)
ATOUCH START. e I “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- [y
L EXIT ” START _CEI_J_URE” h_as been pfeviously c_onducted, always turn
SEF206U ignition switch “OFF’ and wait at least 5 seconds
before conducting the next test. Le
B EVAP SML LEAK Po440l [] TESTING CONDITION:

e Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level sur-
face.

Ak kokok QK Hokok ok ko ¢ Always perform test at a location of 5 to 30°C (41 to e
86°F). =

e |t is better that the fuel level is low.

E 1) Turn ignition switch “ON”. oL
[ END || PRINT | = 2) Z;J(rjr;_ignition switch “OFF” and wait at least 5 sec- -
= 3) Tum ignition switch “ON” and select “DATA MONI- 0

TOR” mode with CONSULT.

W EVAP SML LEAK Po440 Bl [] 4) Make sure that the following conditions are met.

COOLAN TEMP/S: 0 - 70°C (32 - 158°F) &

CAN NOT BE INT/A TEMP SE: 5 - 60°C (41 - 140°F) A

DIAGNOSED 5) Select “EVAP SML LEAK P0440” of “EVAPORATIVE

FUEL TEMPERATURE IS TOO SYSTEM” in “DTC WORK SUPPORT” mode with g

HIGH. RETEST AFTER FUEL CONSULT.
HAS COOLED. Follow the instruction displayed.
NOTE: 248

| ¢ If the CONSULT screen shown at left is displayed,

Xl
L_EXIT ][ PRINT SEFE69L stop the engine and stabilize the vehicle tempera-

ture at a location of 25°C (77°F) or cooler. After (R
“TANK F/TMP SE” becomes less than 30°C
(86°F), retest.
(Use a fan to reduce the stabilization time.)

e The engine idle portion of this test will take
approximately 5 minutes.

6) Make sure that “OK” is displayed.
i “NG” is displayed, refer to “DIAGNOSTIC PRO-
CEDURE", EC-271.

NOTE: =i

e Make sure that EVAP hoses are connected to
EVAP canister purge volume control solenoid
valve properly.

@
~

)
(&2

OR

NOTE: =
Be sure to read the explanation of “Driving pattern” on ~

EC-44 before driving vehicle.

1) Start engine. Mo
2) Drive vehicle according to “Driving pattern”, EC-44.
3} Stop vehicle.
4) Select “MODE 17 with GST.
e If SRT of EVAP system is not set yet, go to the fol-
lowing step.

EC-269 423
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

If SRT of EVAP system is set, the result will be OK.

5) Turn ignition switch “OFF” and wait at least 5 sec-

onds.

6) Start engine.

It is not necessary to cool engine down before driv-
ing.

7)

9)

Drive vehicle again according to the “Driving
pattern”, EC-44.

Stop vehicle.

Select “MODE 3” with GST.

If P1447 is displayed on the screen, go to “TROUBLE
DIAGNQSIS FOR DTC P1447”, EC-373.

If PO440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE”, EC-271.

If P1440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE” in “TROUBLE DIAGNOSIS
FOR DTC P1440”, EC-354.

If P0440, P1440 and P1447 are not displayed on the
screen, go to the following step.

10) Select “MODE 17 with GST.

If SRT of EVAP system is set, the result will be OK.
If SRT of EVAP system is not set, go to step 6).
OR

NOTE:
Be sure to read the explanation of “Driving pattern” on

EC-44 before driving vehicle.
It is better that the fuel level is low.

1)

®
ro00s)
Ls)
Ny

2
3
4

o) n

)
)
)

)
)

Start engine.

Drive vehicle according to “Driving pattern”, EC-44.
Stop vehicle.

Turn ignition swiich “OFF” and wait at least 5 sec-
onds.

Perform the step 1) to 4) again.

Turn ignition switch “ON” and perform “Diagnostic
Test Mode (Self-diagnostic results)” with ECM.

EC-270



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTICN START

@ F )

CHECK FUEL FILLER CAP. NGr 1. Open fuel filler cap, then

1. Check for genuine fuel filler cap design. clean cap and fuel fitler

2. Check that fuel filler cap does not neck threads using air i
remain open, closes properly and does blower and retighten

SEFA340 not contain foreign matter. until the ratching sound

3. Check for air releasing sound while is heard.

opening the fuel filler cap. 2. Replace with genuing LG
E Adapter for service port If ratching sound is heard, go to proce- fuel filler cap.

dure E

4. Check fuel tank vacuum relief valve.
Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-21.

OK .
E LbE
- EVAP k4 NG
service CHECK FOR EVAP LEAK. »| Repair or replace.
port E To distinguish EVAP leak portion, )
proceed with the following steps. bl
1. Install the EVAP service port
Pressure pump SEF462U adapter and the pressure pump.
2. Turn ignition switch “ON", i
E GLOSE" of "WOIK SUP h
L i1 O 0 _
EPP%A;F;RSE(SSSTE%C#C? S,EVA.P PORT” mode with CONSULT.
SYSTEM FROM SERVICE 3. Touch “STAKT" and apply pres- AT
PORT USING HAND PUMP sure to the EVAP ling until the o
WITH PRESSURE GAUGE AT pressure indicator reaches
NEXT SCREEN. middie of the bar graph.
NEVER USE COMPRESSED 4. Using EVAP leak deteclor, dis- =
AlIR OR HIGH PRESSURE tinguish the leak porticn. For i
PUMP! the leak detector, refer to
DC NOT START ENGINE. instruction manual for more
TOUCH START. details. 28
Refer to “EVAPORATIVE EMIS- ’
LcanceL || START | SION SYSTEM”, EC-20.
SEF658U ® Never use compressed air or
high pressure pump. BE
® Improper installation of ser-
vice port may cause leaking.
CR
Refer to “How to detect fuel vapor 8T
\"\"", contrel solencid valve harness Tz leakage”, EC-22.
‘ conr_‘lﬁc{oﬂr i‘\(\ .’.-’

2 = 1 = g OK .
\(?Q a ‘( f(@g SR \( f/ il B
AR I T ! NG

> Fuel regulator ‘ﬁ;‘ﬂﬂ CHECK COMPONENT »| Replace EVAP canister
S 7o Sn (le (EVAP canister purge volume control sole- purge volume control sole- .
f‘«‘» ‘\ > . < noid valve). noid valve. g7
\ \ ! Refer to “COMPONENT INSPECTION”,
g\ =Ny - seragey; | EU2TH
OK LA
E 71-.1 \L/ 7\ E L 4 NG
=N \ CHECK COMPONENT AND CIRCUIT _»| Repair or replace EVAP AL
+ |\ Rear left tire—7" (EVAP canister vent control valve, O-ring canister vent control valve IS
- and water separator). and O-ring or harmess/
- Refer to “DIAGNOSTIC PROCEDURE”, connector.
EC-286. B
5 \ A £
- EVAP canigier vent A OK
i 3, control valve harness l
connecter
P ®
\}ﬁ / {Go to next page.)

EVAP canister
e SEF4a7U

EC-271 425



426

TROUBLE DIAGNOSIS FOR DTC P0440

Waier\i

EVAP canisler

EVAP canister
vent control valve gepsggy

]

B ACTIVETEST B

PURG VOL CONT/  0.0%

CMPSsRPM(REF)
FR 02 MNTR

A/F ALPHA

THRTL POS SEN

O

700rpm
RICH
100%
0.52v

[Qu][ uP |[ DWN ][Qd]

SEF338U

\;

™.

Alr cleaner

\\ﬁ,\

=

“Absolute pressure//eﬁ
sensor harness Pt
connector

SEF485U

cylinder
I

Brake master

L Y
MAP/BARO switch
solencid valve @’,E

harness cehnector
[ ot AV

Evaporative Emission (EVAP) Control System
(Smalil Leak) (Negative Pressure) (Cont’d)

!

CHECK IF EVAP CANISTER SATU-
RATED WITH WATER.

1. Remove EVAP canister with EVAP can-
ister vent control valve attached.

Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canis-
ter with the vent control valve attached.
If the weight is:

More than 1.8 kg (4.0 Ib) — NG

Less than 1.8 kg (4.0 Ib) — OK

2.

NG

OK

Y

Replace EVAP canister.

CHECK COMPONENT (EVAP canister

purge velume control solenoid valve).
1. Discennect vacuum hose to

\E EVAP canister purge volume
conirol solenoid valve at EVAP
service port.

. Start engine,

. Perform “PURG VOL CONT/V”
in “ACTIVE TEST” mode.

. Touch “Qu” on CONSULT
screen fo increase “PURG VOL
CONT//" opening to 100.0%.

. Check vacueum hose for vacuum
when revving engine up to 2,000
rpm.

Vacuum should exist.
CR

NG

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

. Siop engine.

. Disconnect vacuum hose to
EVAP canister purge volume
contral solenoid valve.

. Start engine and let it idle for at
least 80 seconds.

. Check vacuum hose for vacuum
when revving engine up to
2,000 rpm.

Vacuum should exist.

OK

¥

y

Check the following.

® EVAP canister purge vol-
ume control solenoid
valve
Refer to "COMPONENT
INSPECTION", EC-274.

® Vacuum hoses for clog-
ging or disconnection
Refer to “Vacuum Hose
Drawing”, EC-13.

CHECK COMPONENT

{Absolute pressure sensor).

Refer to “COMPONENT INSPECTION",
EC-359.

NG

A4

OK

h 4

Replace absolute pressure
sensar.

SN SEF500U

CHECK COMPONENT AND CIRCUIT
(MAP/BARO switch solenoid valve).
Refer to “DIAGNOSTIC PROCEDURE”,
EC-317.

NG
"

Repair or replace MAP/
BARO switch solenoid
vaive or harness/
connector.

+OK

{Go to next page.)

EC-272




TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

H E
Il View with seat back and seat cushion (Small Leak) (Negative Pressure) (Cont’d)
removed < pa—
/| .
CHECK COMPONENT NG_ Replace tank fuel tempera- A
\ p (Tank fuel temperaiure sensor). "] ture sensor.
7 Refer to “COMPONENT INSPECTION",
\ L _Tank’fueﬁ'lper’.;ﬁure < EC-380. ERl
\‘“sensor harmess connector oK
- " SEFfs6U
v
CHECK GOMPONENT NG~ Replace EVAP control sys-
(EVAP control system pressure sensor). "| tem pressure sensor.
Refer to “COMPONENT INSPECTION”,
EC-292.
OK FE
v
CHECK COMPONENT. NG’_ Repair or reconnect the
Check EVAP purge line (pipe, rubber tube, "} hose. oL

fuel tank and EVAP canister) for cracks or
improper connection.

Refer to “EVAPORATIVE EMISSION Al
SYSTEM”, EC-23.

OK .
¥ AT
CHECK COMPQONENT NG_ Replace refueling control
(Refueling control valve). "1 valve. )
Refer to “COMPONENT INSPECTION”, S
EC-28.
OK [
Jr i
Check hoses between EVAP canister and NG‘ Reconnect hoses properly.
refueling contral valve for disconnection. " =0
(=Y

For location, refer to "SYSTEM DESCRIP-
TION” in “On Board Refueling Vapor

Recovery (ORVR)” on EC-25. ST
1
OK
¥
Check signal line and recirculation line for NG; Reconnect lines properly. BE

disconnection. For lccation, refer to "SYS-
TEM DESCRIPTION” in “On Board Refu-

eling Vapor Recovery (ORVR)” on EC-25. BT
OK
¥
A

Clean EVAP purge line (pipe and rubber
tube) using air blower.

=1
s
v -
Perform “TROUBLE DIAGNOSIS FOR
INTEAMITTENT INCIDENT”, EC-97. 197

¥
INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0440

c=o======z MONITOR ====z=zz=:
CMPS*RPM(REF) 700rpm
FR 02 MNTR RICH
A/F ALPHA 100%
THRTL POS SEN 0.52v

O

W ACTIVETEST B

PURG VOL CONT/V  0.0%

[Qull UP | DWN ] Qd]

SEF333U

SEFE60U

SEF661U

CONNECT

O/—ring 8
@ acTveTESTER [
VENT ConTROLY (OFF
=======: MONITOR =z===z=:
CMPS*RPM{FDS)
FR 02 MNTR-B1

AF ALPHA-B1
THRTL POS SEN

S V| OFF |

SEFSO1U

BATTERY

T®

0

-] 51 - 6.3 Nem
W {0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)

SEF9693

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)
COMPONENT INSPECTION

EVAP canister purge volume control solenoid valve
@ 1. Check air passage continuity.

Condition Air passage continuity

{PURG VOL CONT/V valve) between @ and
100.0% Yes
0.0% No

2. Start engine.

3. Perform “PURG VOL CONT/” in “ACTIVE TEST”
mode with CONSULT. Check that engine speed var-
ies according to the valve opening.

If NG, replace the EVAP canister purge volume con-
trol solenoid valve.

OR
. Check air passage continuity.
s Air passage continuity
Condit
ondiion between @ and
12V direct current supply between ter-
. Yes
minals
No supply No

If NG, replace solencid valve.

EVAP canister vent control valve

Check air passage continuity.
@ Perform “VENT CONTROL/V” in “ACTIVE TEST” made.

. Air passage continuity
Condit
ondition between @ and
ON No
OFF Yes
OR
- Air passage conlinuity
Condit
onditien between @ and
12V direct current supply between ter- No
minals @ and @
No supply Yes

If NG, clean valve using air blower or replace as necessary.
if portion is rusted, replace control valve.

Make sure new O-ring is instalied properly.

EC-274



TROUBLE DIAGNOSIS FOR DTC P0440

~—Blind plu
/ plug

5 ’p ﬁf‘?%

* ®: Boltom hole (To atmosphere)
B : Emergency tube (From EVAP canister)

© : Inlet port (To member) SEF829T

HMrcTveTeEsTE [

MAP/BARO Sw/v  MAP

“ozzozozos MONITOR zozezzzz=:
CMPSeRPM(REF} 700rpm
MAP/BARO SW/V MAP
ABSQ!L PRES/SE 1.3V

[ BARC |NETEY

SEF5G0R

Bactverestl [

MAP/BARO SW/  Baro
zzzzzzoz== MONITOR =zzzzz=z=:
CMPS+RPM(REF) 700rpm

MAF/BARD SW/V BARC
ABSOL PRES/SE 4.3V

Absolute pressure — ’
sensor )

SEF0985

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

Water separator
1. Check visually for insect nests in the water separator air

inlet.

Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that (&) and (© are not clogged by blowing air from
with @), and then (© plugged.

In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

U mwp

Absolute pressure sensor

1. Start engine and warm it up to normal operating tem-
perature.
2. Perform “MAP/BARO SW//” in “ACTIVE TEST”
made with CONSULT.
3. Check the following.
¢ Condition: At idle under no-load
o CONSULT display

MAP/BARO ABSOL PRES/SE (Voltage)
BARO More than 2.6V
MAP Less than the voltage at BARO

If NG, go to step 4; if OK, inspection end.

4. Turn ignition switch “OFF”.

5 Hemove absolute pressure sensor with its harness connec-
tor connected.

6. Remove hose from absolute pressure sensor.

7. Turnignition switch “ON" and check output voltage between

terminal (2) and engine ground.
The voltage should be 3.2 to 4.8 V.

8. Use pump to apply vacuum of -26.7 kPa (-200 mmHg,
~7.87 inHg) to absolute pressure sensor as shown in figure
and check the output voltage.

The voltage should be 1.0 to 1.4 V lower than the value

measured in step 3.

CAUTION:

e Always calibrate the vacuum pump gauge when using
it.

e Do not apply pressure over 101.3 kPa (760 mmHg, 29.92
inHg).

9. If NG, replace absolute pressure sensor.

EC-275
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TROUBLE DIAGNOSIS FOR DTC P0440

MactiveresTl [

MAP/BARO swwv  MAP
—=z======= MONITOR ==z==z===:
CMPS*RPM{REF) 700rpm
MAP/BARQ SW/V MAP
ABSOL PRES/SE 1.3V

[ BARO [HNVIV N

SEF500R

macTveTeEsTR [

MAP/BARC SW/V  Bapo
zzz===z=z=== MONITOR zZ=zzzz===:
CMPS*RPM{REF) 700rpm
MAP/BARD SW/V BARO
ABSOL PRES/SE 4.3V

SEF498R!

SEF363U

Tank fuel temperature
sensor connector

DISCOMNECT
&

[Q]

Hat water.

SEF314U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

MAP/BARO switch solenoid valve

@ 1. Start engine and warm it up to normai operating tem-
perature.
2. Perform “MAP/BARC SW/V” in “ACTIVE TEST”
mode with CONSULT.
3. Check the following.
e Condition: At idle under no-load
e CONSULT display

MAP/BARO

ABSOL PRES/SE (Voltage)
More than 2.6V
l.ess than the voltage at BARO

BARO
MAP

e Time for voltage to change

MAP/BARO SW/S Time to switch

BARO to MAP
MAP to BARO

4. If NG, replace solenoid valve.

OR
1. Remove MAP/BARQ switch solenoid valve.
2. Check air passage continuity.

1 second, max.

Air passage Air passage
Condition continUity continuity
between (A) and between (&) and (€)
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes

3. [f NG, replace solenoid valve.

Tank fuel temperature sensor

Check resistance by heating with hot water or heat gun as
shown in the figure.

Resistance k{1
23-27
0.79 - 0.90

Temperature °C {°F)
20 (68)
50 (122}

If NG, replace tank fuel temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P0443

SYSTEM DESCRIPTION

Camshaft position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve

Engine speed

Y

Mass air flow sensor

Amount of intake air

y

Engine coolant temperature sen-
sor

Engine coolant temperature

Ignition switch

Thrattle position sensor

Throttie position switch

Start signal
| ECM _
(ECCS EVAP canister
Throttle position control purge voiume.
* moduie) ™ control solenoid
valve

Closed throttle position

Front heated oxygen sensor

Y

Density of oxygen in exhaust gas

A4

Tank fuel temperature sensor

(Mixture ratio feedback signal)

Fuel temperature in fuel tank

Vehicle speed sensor

Vehicle speed

Y

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass
passage in the EVAP canister purge volume control solenocid valve changes to control the flow rate. The
EVAP canister purge volume control solenoid vaive repeats ON/OFF operation according to the signal
sent from the ECM. The opening of the valve varies for aptimum engine control. The optimum value stored
in the ECM is determined by considering various engine conditions. When the engine is operating, the
flow rate of fuel vapor from the EVAP canister is reguiated as the air flow changes.

COMPONENT DESCRIPTION

-“—-f.\\\

'-J_!‘.{‘\\
8l

The EVAP canister purge volume conirol solenoid valve uses a
ON/OFF duty to control the flow rate of fuel vapor from the
EVAP canister. The EVAP canister purge volume control scle-
noid valve is moved by ON/OFF pulses from the ECM. The
longer the ON pulse, the greater the amount of fuel vapor that
will flow through the valve.

SEF337U

EC-277
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

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

MONITOR ITEM CONDITION SPECIFICATION

Idle 0%

@ Engine: After warming up
PURG VOL G/V ® Air conditioner switch “OFF”
® No-load

Vehicle running (Shift lever “17)
2,000 rpm {90 seconds after start- | —
ing engine)

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

TER-
WIRE DATA
MILT)AL COLOR ITEM GONDITION (DC Voltage)

]Engine is running.|

“gnitian switch “OFF” 0-1V

Far a few seconds after turning ignition switch
4 W/G ECCS relay (Self-shutoff) “OFF”

[ignifion swilch "OFF”
BATTERY VOLTAGE

A few seconds passed after turning ignition (11 - 14¥)
switch “OFF”
EVAP canister purge vol- Engine is running. BATTERY VOLTAGE
5 L ume control sclencid : 11 - 14v
valve Idle speed (- )
56 | WR BATTERY VOLTA
Power supply for ECM [Ignition switch “ON”[ GE
681 W/R (11 - 14v)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble _ Check ltems
Code No. Malfunction is detected when .... (Possible Cause)
P0443 ® An improper voltage signal is sent to ECM ® Harness or connectors
1008 through the valve. {The valve circuit is open or shorted.)
® EVAP canister purge volume control sclenoid
valve
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge

Volume Control Solenoid Valve (Cont’d)

% MONTOR ¥ NoFAL [ DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPSsRPM(REF} 2000rpm PROCEDURE &l
COOLAN TEMP/S 80°C NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF”’ and wait at least 5 seconds before

=,
=

conducting the next test. B

i RECORD TESTING CONDITION: )
seraqou| Before performing the following procedure, confirm battery

voltage is more than 11V. LG

@ 1) Turmn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT

3) Start engine and let it idle for at least 13 seconds.

OR
=z 1) Start engine and let it idle for at least 13 seconds.
2) Select "MODE 7” with GST. FE
OR

/oy 1) Start engine and let it idle for at least 13 seconds.
2) Turn ignition switch “OFF” and wait at least 5 sec- ©CL

onds.
3) Turn ignition switch “ON” and perform “Diagnostic

Test Mode (Self-diagnostic results)” with ECM. i

AT

i

Ry
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TROUBLE DIAGNOSIS FOR DTC P0443
-Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

EC-PGC/V-01

BATTERY

g 104 Refer to “EL-POWER”.

s : Detectable line for DTC
. Non-detectable line for DTC

¥
WL
&

WL

6” E{%EEY
?

s E?: MAIN
L LREGL . Ry

o ™
I WiR CC-MAFS
@

EVAP
CANISTER

PURGE
VCLUME

21
é CONTROL
1 e
L
[5]

ECM
SSOFF VB VB EVAP ECCS
CONTROL
MODULE)
Fao
Refer to last page (Foldeut page).
= (ma) .
3
t]2]3]4]sKA8[7F8]a]10](58) = [2 1]
2@ 14 ]15 [ [17]18] w L 5] RR)
W H.S.

101[102]103] [1043105]106
107[108]109} [110]|111]112
13114115 1116117118

AEC380A
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

AT == @'
sm n R
QB},, EVAP canister purge volume

EC-281

e
= |
\"‘" control solenoid valve harness TT=_ INSPECTION START o
connector y
By vy
! LA,
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. "] ® Haress for open or EN
2. Disconnect EVAP canister purge vol- short between EVAP )
SEF496U ume control solencid valve harness canister purge volume
connector. control solencid valve A
3. Turn ignition switch “ON”. and ECCS relay 7
= ISCONNEET § 4. Check voltage between terminal @ ® Harness for open or
Géj] @iﬂ and engine ground with CONSULT or short between EVAP
i 4 tester. canister purge volume
2 Voltage: Battery voltage control solenoid valve
and ECM
oK If NG, repair harness or =
connectors.
® O B v €L
= CHECK OUTPUT SIGNAL CIRCUIT, NG | Check the following.
MECE108 L . »
1. Turn ignition switch “OFF", ® Harness for open or i
E I 2. Disconnect ECM harness connector. short between EVAP =
.@ Eﬁ} @.ﬁ@) '& Y-y 3. Check harness continuity between canister purge volume
HS. TS. Eé} ECM terminat @ and terminal @ control solenoid valve AT
Sy 57 Continuity should exist. and ECM sut
ECM Ol G 112
" |5{ ONNECTOR " If OK, check harness for short to If NG, repair open circuit or
ground and short to power. short to ground or short to 2
OK power in harness or con- o
nectors.
(] " R
® & CHECK GOMPQONENT NG‘ Replace EVAP canister ‘
SEFa3sU {EVAP canister purge velume control scle- "] purge volume control sole-
noid valve). noid valve., B
Refer to "COMPONENT INSPECTION”
on next page.
OK &7
v
Disconnect and reconnect harmess con-
nectors in the circuit. Then retest. e
v Trauble is not fixed.
Check ECM pin terminals for damage and BT
check the connection of ECM hamess
connector. Reconnect ECM hamness con-
nector and retest. [Fl&
h 4
INSPECTION END EL
[y
435
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge

Volume Control Solenoid Valve (Cont’d)

MACTIVETESTH [
COMPONENT INSPECTION
PURG VOL CONTA/  0.0% ] _
zzzz====2= MONITOR =====z===: EVAP canister purge volume control solenoid vaive
CMPS*RPM(REF) 700rpm ; -
FR 05 MNTH oy 1. Check air passage continuity.
A/F ALPHA 100%
THRTL POS SEN 0.52v Condition Air passage continuity
(PURG VOL CONT/V valve) between A& and
|Quj[ UP || DWN jQd| 100.0% Yes
SEF339U
0.0% No

2. Start engine.

3. Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT. Check that engine speed var-
ies according to the valve opening.

If NG, replace the EVAP canister purge volume con-
trol solenoid valve.
OR
@ Check air passage continuity.

@ SEF860U ” Air passage continuity
Condit
oridition between @ and
12V direct current supply between ter- Yes
minals
No supply No

if NG, replace solenoid valve.

@ SEFe661U

EC-282



TROUBLE DIAGNOSIS FOR DTC P0446

Aimospheric pressure
side

Control Valve (Circuit)

COMPONENT DESCRIPTION

The EVAP canister veni conirol valve is located on the EVAP
canister and is used to seal the canister vent. M
This solenoid (the EVAP canister vent control valve) responds
to signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid |
valve is energized.

SEF3780) A plunger will then move to seal the canister vent. The ability to
seal the vent is necessary for the on board diagnosis of other LG

\i_/ \ evaporative emission control system components.
This solenoid valve is used only for diagnosis, and usually

/& remains opened.

0057 Terminal Evaporative Emission (EVAP) Canister Vent

)

1671

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and
allows “EVAP Gontrol System (Small Leak)” diagnosis.

FIE

EVAP canister vent

@, control valve harness

connsctor <
/ \ ) -
/EVAP canister

v P SEFA57U

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION

€D
=

M

‘@'I:I’—

VENT CONT/V #® {gnition switch: ON OFF

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

TER- DATA

WIRE
MINAL ITEM CONDITION
NO. COLOR (DC Voltage) BR
108 PU EVAP canister vent con- |Ignition TR “ON”’ BATTERY VOLTAGE
trol valve (11 -14v) 87

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Lo Check ltems
TrOUDI\II% Code Malfunction is detected when ... (Possibie Cause)
P0446 ® An improper voltage signal is sent to ECM through ® Harness or connectors
0903 EVAP canister vent contral valve. (EVAP canister vent control valve circuit is open or
shorted.) i
® EVAP canister vent control valve &

EC-283 437



TROUBLE DIAGNOSIS FOR DTC P0446
Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

# monrmoR & no FaLL L] DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPS*RPM(REF)  700rm PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn

{ RECORD ] ignition switch “OFF” and wait at least 5 seconds before
serioor]  conducting the next test.

TESTING CONDITION:
Before performing the following procedure, confirm battery
voltage is more than 11V.
@ 1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 8 seconds.
OR
(=, 1) Start engine and wait at least 8 seconds.
=" 2} Select “MODE 7” with GST.
OR
é‘@ 1) Start engine and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 8 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode H (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

EC-VENT/V-01 @l

IGNITION SWITCH s  Detectable line for DTC ﬁ"u‘l@\
ON or START m—  Non-detectable line for DTC ML
|
] FUSE
104 |BLOCK |Refer to "EL-POWER". -
(JiB) E
1
L]
AR B 16
e
€L
BR
|1—| EVAP
e b
CONTROL
VALVE
L2 (E27) .
Rl
Py
'—'—I-
L
PU P&
FA
BR
PU .
08 <7
ECM (ECCS
coov CONTROL
MODULE) &
F30 RS
BT
A
123 {I®) ) o) e ] F@ ) [ EED), =1 o
4]s5tel7[8] w safolec]ochucliohizd  w Cl2) B
AL

&4

107[1024103] [104[105]106
t07[108]109) [110[111[112
H3[14)11s) (116117118

i)
=
P H.S.

AEC368A

EC-285 439




TROUBLE DIAGNOSIS FOR DTC P0446

Rear lelt tire—"

EVAP canister vent

5 N
@, control valve harness
connacior ’/
) //

EVAP canister

SEF4s7U

-

L

B ACTIVE TEST I

VENT CONTROL/Y
MONITOR

CMPS*RPM(REF)
FR 02 MNTR

A/F ALPHA
THRTL POS SEN

SEF361U

o]

A€

|

112)

oo |

SEF182S

. DHSCOMNECT @ mscnm«scﬁ

ECM |O[ CONNECTOR"

@3

08

[Q]

SEF382T

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

With CONSULT

v

> Without CONSULT

Go to CHECK POWER SUPPLY [E]

CHECK CIRCUIT.

1. Perform “WVENT CONTROL/AY” in
“ACTIVE TEST” mode.

2. Make sure that ratching sound is heard
from the vent control valve.

OK | Go 1o “cHECK ComPO.

NENT” after procedure [83.

NG
B v

CHECK POWER SUPPLY. Nﬁ_ Repair harness or connec-

1. Disconnect EVAP canister vent control | tors.
valve harness connector.

2. Turn ignition switch "ON”.

3. Check voltage between terminal
and ground with CONSULT or tester.

Voltage: Battery voltage
OK
v

CHECK QUTPUT SIGNAL CIRCUIT. NG} Check the following.

1. Turn ignition switch “OFF”. ® Harness connectors

2. Bisconnect ECM harness connector.

3. Check harness continuity between ECM ® Harness far open or short
terminal and terminal (2) between EVAP canister
Continuity should exist. vent control valve and
If OK, check harness for short to ground ECM
and short to power. If NG, repair open circuit or

short to ground or short to
OK power in harness or connec-
tors.

CHEGK COMPONENT NG| Replace EVAP canister

{(EVAP canister vent control valve and vent control valve and

O-ring). O-ring.

Refer to “COMPONENT INSPECTION™

on next page.

{OK

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-97.

INSPECTION END

¢
_

EC-286




TROUBLE DIAGNOSIS FOR DTC P0446

CONHECT

O-ring Q

mscTveTeEsTH [

VENT CONTROLY (QFF

Evaporative Emission (EVAP) Canister Vent

Control Valve (Circuit) (Cont’d)

COMPONENT INSPECTION
EVAP canister vent control valve

====ssm: MONITOR zz=zz==: Check air passage continuity.
FRGo TSI e Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
A/F ALPHA-B1 100%
IHRTL POS SEN 0.52v
o o e o
SEF601U ON No
OFF Yes
VAPV
[T}
OQ = DO OR
<P
7 ® | &
0\ O-ring €39 N Air passage continLity
Condition
<\/ :c/@ between @ and
"/\,/J E 5.1 - 63 N-m 12V direct current supply between ter- No
W (0.52 - 0.64 kg-m, minals (1) and (@)
SEFo89S No supply Yes

If NG, clean valve using air blower or replace as necessary.

If portion (B is rusted, replace control valve.
Make sure new O-ring is installed properly.

EC-287
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative
emission (EVAP)
control system
pressure sensor

SEF429Q

i - I o
ST = G Wa R
T T T T T

—_

Output voltage V

o

93 +4.0
(-70, -2.78, —1.35) (+30, +1,18, +0.58)
Pressure kPa {mmHg, inHg, psi)

{(Relative to atmospheric pressure)  SEF954S

Evaporative Emission (EVAP) Control System

Pressure Sensor

COMPONENT DESCRIPTION

The EVAP control system pressure sensor detects pressure in
the purge line. The sensor output voliage to the ECM increases
as pressure increases. The EVAP control system pressure sen-
sor is not used to control the engine system. It is used only for

on board diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CCNDITION

SPECIFICATION

EVAP SYS PRES ® |gnition switch: ON

Approx. 3.4V

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC Voltage)
NO.
49 R Sensors’ power supply |Ignition switch “ON” Approximately 5V
]Engine is running.| (Warm-up condition)
50 B Sensors’ ground Approximately 0V
Idie speed
67 w EVAP control system [lgnition switch "ON”| Approximately 3.4V
pressure sensor
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble
Code No.

Maifunction is detected when ....

{Possible Cause)

P0450
0704

® An improper voltage signal from EVAP control
system pressure sensor is sent to ECM.

Harness or connectors

(The EVAP controi system pressure sensor circuit
is open or shorted.)

Rubber hose to EVAP control syslem pressure is
clogged, vent, kinked, disconnected or improper
connection.

EVAP control system pressure sensor

EVAP canister vent control valve

EVAFP canister purge volume control salenoid
valve

EVAP canister

Rubber hose from EVAP canister vent control
valve to water separator

EC-288



TROUBLE DIAGNOSIS FOR DTC P0450

3 MONITOR 3% NO FAIL D

CMPSsRPM(REF) 750rpm
COQOLAN TEMP/S 85°C
TANK F/TMP SE 29°C

| RECORD

SEF362U

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

TESTING CONDITION:
Always perform test at a location of 5°C (41°F) or more.

”
2)

Start engine and warm it up to normal operating tem-
perature,
Turn ignition switch "OFF” and wait at least 5 sec-
onds.
Turn ignition switch “ON”.
Select "DATA MONITOR” mode with CONSULT.
Make sure that “TANK F/TEMP SE” is more than 0°C
(32°F).
Start engine and wait at least 20 seconds.

OR

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

2) Check that voltage between ECM terminal and
ground is less than 4.2V,

3) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

4) Start engine and wait at least 20 seconds.

5) Select “MODE 7” with GST,

OR
@chs 1) Start engine and warm it up to normal operating tem-
- perature.

2) Check that voltage between ECM terminal and
ground is less than 4.2V.

3) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

4) Start engine and wait at least 20 seconds.

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

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

results)” with ECM.

EC-289

&

A,

=

GL

M

BT

1%,

EL

(B4



TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

EC-PRE/SE-01

EVAP CONTROL
SYSTEM
PRESSURE

»l¥V‘ SENSOR
B28g - Detectable line for DTC
II_S.JI |L_2_“ L1_|| = Non-detactable line for DTC

@:wamm

¢
t
()
| i
|

Bl

B ®
T

g,

B B B
TCM . ECM 1
SGENN% VSENS (TRANSMISSION AVCC FTPRES GND-A (ECCS ® |
CONTROL CONTROL 3
MODULE) MODULE) = =
28
HA==FGT = B28
4]5]8]7 (&L

=
2
g
o
B
0

1121314 [S10Q11]12]13]14415 @ 23| 24| 25|26 27| 281 28] 30031]32| 33[ 34|35
516178 ] |16]17]18]19]20| 21]22 36]37] 38]39]40]41]42]43044]45]46§47 |48

101]102f103] [104}105
107{108[109] [110]111
113[114f115) [118]117

AEC370A
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TROUBLE DIAGNOSIS FOR DTC P0450

EV\AP canister

Q/ N

EVAP control system
pressure sensor
harnass connector

2

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

SEF496R

on EC-282.

v OK

(Go to next page.)

EC-291

Vascuum cut valve
bypass valve I INSPECTION START
- 7 g
w
5 NG
@2@) % CHEGK RUBBER TUBE CONNECTED »| Reconnect, repair or
Rear Stabili‘zer TO THE SENSOR. replace.
PN '< [ Vacuum out Check rubber tube connected to the sen-
"L//‘-\\\ sor for clogging, vent, kink, disconnection
( ¢ TR S or improper connection.
SEF498(
{OK
1. Turn ignition switch "OFF”.
“\; / L . \ 2. Loosen and retighten engine ground
ngine groun SCIEwWS,
£ \ Engine ground<
- NG
CHECK POWER SUPPLY. » Check the following.
1. Disconnect EVAP control system pres- ® Harness connectors
sure sensor harness connector. \
o 2. Check sensor harness connector for ® Harness for open or short
-~ walter. between EVAP contral
/¢ Water should not exist. system pressure sensor
SEF483U If OK, go to step 3. If NG, repair or and ECM
replace harness connector, If NG, repair harness or con-
3. Turn ignitien switch “"ON™. nectors.
—— 4. Check voltage between terminal (3)
= iag and engine ground with CONSULT or
3 1S. tester. .
Voltage: Approximately 5V
OK
C. E] \d NG
E CHECK GROUND CIRCUIT. p. Check the following.
KD ©On 1. Turn ignition switch “OFF". ® Harness connectors
@ 2. Check hamess continuily between ter- ,
= minal and engine ground. ® Harness for open or short
Continuity should exist. between LVAP control
SEF4100Q) If OK, check harness for short to system pressure sensor
ground and short to power. and ECM
E] If NG, repair open circuit oy
OK short 1o ground or short to
S DISCONNECT power in harness or connec-
> A€
¥ NG
CHECK INPUT SIGNAL CIRCUIT. »| Check the following.
1. Disconnect ECM harness connector. ® Harness connectors
2. Check harness continuity between ECM ,
. terminal and terminal (5) ® Hamess for open or short
L Continuity should exist. between ECM and EVAP
- If OK, check hamess for short to contral system pressure
ground and short to power. sensor
SEF411Q If NG, repair open circuit or
oK short to ground or shart to
power in harness or connec-
tors.
@ DISCONNECT (‘- % DISCONNECT
AE A€ : . |
_ CHECK COMPONENT Replace EVAP canister
[T Ecw o] CONNECTOR“I ﬁ%h‘“) g%\igA\lfDalcvir;Bter purge volume control sole- ﬁg:‘gi ;ﬁlgme control sole-
67 Refer to “COMPONENT INSPECTION”

FA‘. !

)

A

I

13T
Tt

7}
==

a
&)
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TROUBLE DIAGNOSIS FOR DTC P0450
Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

446

EVAP canister

bz

Water i EVAP canister

“§ vent control valve gppsosy

CHECK COMPONENT
I(__‘EVAP canister vent control valve).

efer to “COMPONENT INSPECTION",
EC-338.

¢ OK
NG
CHECK COMPONENT »| Replace EVAP contral sys-
IQIEVAP control system pressure sensor). tem pressure Sensor.
afer to “"COMPONENT INSPECTION"
below.
J,OK
NG .
CHECK RUBBER TUBE FOR CLOG- »| Clean, repair or replace
GING. rubber tube and/or water
Check obstructed water separator and separator.
rubber tube to EVAP canister vent control

valve and clean the rubber tube using air
blower.
For water separator, refer toc EG-372.

o) LOK

CHECK IF EVAP CANISTER SATU-

RATED WITH WATER.

1. Remove EVAP canister with EVAP can-
ister vent control valve attached.

2. Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canis-
ter with the vent control valve attached.

If the weight is:

More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 b} — OK

+ OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

!

INSPECTION END

NG
_,i Replace EVAP cainster.

e@

EVAP control system
pressure sensor

SEF400S

COMPONENT INSPECTION

EVAP control system pressure sensor
1. Remove EVAP control system pressure sensor with its har-

ness connector connected.

Remove hose from EVAP control system pressure sensor.

system pressure sensor as shown in figure.

2.
3. Use pump to apply vacuum and pressure to EVAP control
4

Check output voltage between terminal @) and engine

ground.

Pressure {Relative to atmospheric pressure) Voltage (V)
0 kPa {0 mmHg, 0 inHg) 30-36
-9.3 kPa (-70 mmHg, —2.76 inHg) 04-06

CAUTION:

* Always calibrate the vacuum pump gauge when using

it.

¢ Do not apply pressure over 20.0 kPa (150 mmHg, 5.91

in Hy).

5. If NG, replace EVAP control system pressure sensor.

EC-292



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS)

) i

COMPONENT DESCRIPTION

The vehicle speed sensor is installed in the transaxle. It contains &l
a pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the A

L

ECM.

Vehicle speed
senser

SEF505U

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO. FE
Engine is running. GL
26 PU/R Vehicle speed sensor Lift up the vehicle. 1
In 1st gear position e
40 km/h (25 MPH) T
50 ms
SEF642U AT
ON BOARD DIAGNOSIS LOGIC B
EIHE'L‘.\'
Diagnostic
Trouble Code Malfunction is detected when .... Ch?Ck ftems
(Possible Cause)
No. R,
PO500 ® The almost 0 km/h {0 MPH) signal from vehicle speed | ® Hamess or connector
0104 sensor is sent to ECM even when vehicle is being {The vehicle speed sensor circuit is open or shorted.)
driven. ® Vehicle speed sensor ER
i)
RS
BY
EL
L)
447
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TROUBLE DIAGNQOSIS FOR DTC P0500

BWVEHICLE SPEED SEN CKT

AFTER TOUCH START.
DRIVE VEHICLE
AT 10km/h (Bmph) OR
MORE WITHIN 15 sec.

Iy

Next [ START

MEF559D

¢ MONITOR vr NO FAIL [:I
CMPS=RPM(REF) 2000rpm
COOLAN TEMP/S 88°C
B/FUEL SCHDL 3.0ms
PW/ST SIGNAL OFF
VHCL SPEED SE 56km/h
RECORD |

SEF324U

. CONNECT
[__Ecm__o[connecTor]| . ﬁ

26

‘
!
E‘,

E3

SEF325U

Vehicle Speed Sensor (VSS) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

Step 1 and 2 may be conducted with the drive wheels lifted

in the shop or by driving the vehicle. If a road test is

expecied to be easier, it is unnecessary to lift the vehicle.

/@ 1) Start engine.
b 2) Perform “VEHICLE SPEED SEN CIRCUIT” in
“FUNCTION TEST” mode with CONSULT.
OR

1} Start engine
2) Read vehicle speed sensor signal in “DATA
MONITOR” mode with CONSULT. The vehicle speed
on CONSULT should exceed 10 km/h (6 MPH) when
rotating wheels with suitable gear position.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-296.
If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT.
4y Warm engine up to normal operating temperature.
5) Maintain the following conditions for at least 10 con-
secutive seconds.
CMPS-RPM {REF): 2,000 - 3,000 rpm (A/T)
1,600 - 3,000 rpm (M/T)
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 2.4 - 3.5 ms (A/T)
2.3 -4 ms (M/T)
Selector fever: Suitable position
PW/ST SIGNAL: OFF

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP
canister vent control valve circuit. During this check, a DTC
might not be confirmed.
@@ 1) Jack up drive wheels.
=7 2} Start engine.
3) Read vehicle speed sensor signal in “MODE 17 with
GST.
The vehicle speed sensor on GST should be able to
exceed 10 km/h {6 MPH) when rotating wheels with
suitable gear position.

oy 1) Jack up drive wheels.
@D 2) Start engine.

3) Read the voltage signal between ECM terminal
(Vehicle speed sensor signal) and ground with oscil-
loscope.

4) Verify that the oscilloscope screen shows the signal
wave as shown at “ECM TERMINALS AND REFER-
ENCE VALUE” on the previous page.

EC-294
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Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH @‘H
ON or START G
|
1 FUSE 5 ”
1oa |BLOCK Refer to "EL-POWER”. N,
(/B N : Detectable line for DTC A
1 m—: Non-detectable line for DTC
L3x] i A with AT
Br: {U> {U>: ForUsA Ei
BRAV: ® @: For Canada
| LG
BR: (U
Brw: (N>

COMBINATICON -
METER 1& OR/L me— R/ ORIL
(SPEEDOMETER) .
M1 - )
W19 U39 W3 e S o o
A=
]
[
PUR (4T
AW ORI A
PU/R 8] ----
I—.—I I—.—r £203 .Ll-I
Iil AW ORL A
PU/AR
I * Pﬁﬁs
armn
@ A
I I PU/A PU/R RAW ORIL
E B B .
f 2]l Z7 ] =7 1 ST
® VP ECM (ECCS = |TCM VEHICLE
e CONTRGL aENg | (TRANSMISSION SPEED
= = MODULE) CONTROL SENSOR
M&1 MODULE) E215 FS
F29 g
[T~ T T e e e e e e e e e e e e e e e — — 7 Refer to last page (Foldout page). BT
1
NEEANEHE 40414204344-]M36 [1314150161718-'M38 I (), Eeo)
lelnpo"fefe7]) & 35lzafa7] " [selze] | w 1ol20fer] ~[oefosoal | w | F29
et et 1 R [
KKK [ KJEKTEKT7K] o) 1]2[3]4 s[e[7 1€ | @ED)
Tz T R S T A I % 1ol 11]12]1s]14]15]1s]17[18]se[e0 ? El
2 :
G AR ARNGS 53
g[716]8/ Gy GY
AEC383A
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TROUBLE DIAGNOSIS FOR DTC P0500

BISCONNECT

&

H.S.

[ _Ecm o] connecTor]]
26

@) (2]

DISCONNECT

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

L&
T.5. INSPECTION START
HE w J
3 [l s]s]7 Y
CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Tumn ignition switch “OFF”. "| ® Harness connectors
J 2. Disconnect ECM harness connector ®sD), 2
and combination meter harness con- ® Harness for open or short
SEF326U nector. between ECM and combi-
3. Check harness continuity between ECM nation meter
terminal @ and meter terminal @ ® Harness for open or short
Continuity should exist. between combination
If OK, check harness for short to meter and TCM
ground and short to power. If NG, repair open circuit or
short to ground or short to
OK power in harness or connec-
tors.
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

OK

A 4

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

¥

INSPECTION END

EC-296

Check the following.
® Harness connectors

@), €8

® Harness connectors
&0,

® Harness for open or short
between combination
meter and vehicle speed
sensor

If NG, repair harmess or con-

nectors.

Check vehicle speed sensor

and its circuit.

Refer to EL section.




TROUBLE DIAGNOSIS FOR DTC P0505

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

hd

Mass air flow sensor Amount of intake air

¥

Engine coolant temperature sensor Engine coolant temperature

Y

Ignition switch Start signal

A4

Throttle position sensor Throttle position

A 4

Park/Neutral position switch Park/Neutral position
Air conditioner switch Air conditioner operation
_ | ECM
(ECCS
Power steering oil pressure switch Power steering load signal .| control .| IACV-AAC valve
" module)

TCM (Transmission control module) Gear position, shifting signal

Battery Battery voitage

Coaling fan Cooling fan operation

¥

Vehicle speed sensor Vehicle speed

¥

Ambient air temperature switch Ambient air temperature

hd

Absolute pressure sensor Ambient barometric pressure

Y

Intake air temperature

Intake air temperature sensor

b d

This system automatically controls engine idle speed to a specified level. Idle speed is controlled through
fine adjustment of the amount of air which bypasses the throttle valve via IACV-AAC valve. The IACV-
AAC valve repeats ON/OFF operation according to the signal sent from the ECM. The camshaft position
sensor detects the actual engine speed and sends a signal to the ECM. The ECM then controls the
ON/OFF time of the IACV-AAC valve so that engine speed coincides with the target value memorized in
ECM. The target engine speed is the lowest speed at which the engine can operate steadily. The opti-
mum value stored in the ECM is determined by taking into consideration various engine conditions, such
as during warm up, deceleration, and engine load (air conditioner and power steering).

EC-297

&

-

A

Eli

@[@‘J
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

COMPONENT DESCRIPTION

I[ACV-AAC valve

The 1ACV-AAC valve is moved by ON/OFF pulses from the

ECM. The longer the ON pulse, the greater the amount of air

"@ O that will flow through the valve. The more air that flows through
the valve, the higher the idie speed.

SEF040E
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION

® Engine: After warming up ldle Approx. 20%
® Air conditioner switch; “OFF”
® Shift lever: “N”

® No-lpad

IACV-AAC/N
2,000 rpm —

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

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC Voliage)
NO.
Approximately 12V
(V) =
[Engine is running. | (Warm-up condition) 12 RN
L Idie Speed of
o
T SEFB45U
101 SB IACV-AAC valve
1-12v

[Engine is running.| {Warm-up condition)

Engine speed is 2,000 rpm

SEF646U

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malfunction is detected when .... .
No {Possible Cause)
PO505 A) The IACV-AAC valve doss not operate properly. ® Harness or connectors
0205 (The IACV-AAC valve circuit is open.)

® [ACV-AAC valve

B) The IACV-AAC vaive does not operate properly. ® Harness or connectors
(The IACV-AAC valve circuit is shorted.)

® |ACV-AAC valve

452 EC-298



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn &
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test. -
Petform “Procedure for malfunction A” first. if DTC cannot be I
confirmed, perform “Procedure for malfunction B”.

@

— 1 Procedure for malfunction A L
% MONITOR % NO FAIL 1) Turn ignition switch “ON”.
COOLAN TEMP/S 30°C = 2} Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 2 seconds.
OR
;@-;\ 1) Turn ignition switch “ON” and wait at least 2 sec- [=
onds.
2} Select “MODE 77 with GST.
OR &l
RECORD | vy 1) Turn ignition switch “ON” and wait at least 2 sec-
SEFD02F @Iy onds.

2) Turn ignition switch “OFF”, wait at least 5 seconds T

and then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. &

3 iy
[ Paiahl

Procedure for malfunction B

% MONITOR  ¥¢ N Far L > 1)} Start engine and warm it up to normal operating tem- )

CMPS*RPM(REF) 700rpm perature. ol

COCLAN TEMP/S 85°C 2) Turn ignition switch “OFF” and wait at least 5 sec-

INT/A TEMP SE 18°C onds.

3) Turn ignition switch “ON” again and select “DATA &S
MONITOR” mode with CONSULT.

4) Start engine and run it for at least 1 minute at idle

speed.

RECORD OR

SEFsa7y|  ~=ny 1) Start engine and warm it up to normal operating tem-

dan.
&) perature.
2} Turn ignition switch “OFF” and wait at least 5 sec-

onds. =1
3) Start engine again and run it for at least 1 minute at

idle speed.
4) Select "MODE 7” with GST. o

EC-299 453
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TROUBLE DIAGNOSIS FOR DTC P0505

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)
OR
@l@ 1) Start engine and warm it up to normal operating tem-
- perature.
2) Turn ignition switch “OFF" and wait at least 5 sec-
onds.
3} Start engine again and run it for at least 1 minute at
idle speed.
4) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-300



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01 Gl
] &
IGNITION SWITCH L
OM or START
. Detectable line for DTC
e Nori-delectable line for DTG -
FUSE |Refer to “EL-POWER”". Sl
g 10A | BLOCK
(B)
:
N
E@J LG
BR
ER BR E— DR BR
FE
BR
I_._I Gl-
7]
IACV-
AAC VALVE
(Ez0E) T
]
SB
I AT
SB BA&
I s
SB )
& ,ﬂt":‘&
SB
|]1o1!|
ECM (ECCS @
ISC CONTROL 8T
MODULE)
S
E\T
[INJNISNIE= T [ENISNIBNZN| (3777 1]2[3]4]sKXel718]9]10f G75g) .
BNJaNioN]t N 2N N akrsien| ]zl 14 15 e [17 [18 | S &,
..Eeae T B2 EL
BR 516]7 |8 B
101f102]103] |104] 105 foferfeelos]  Tse 1B
1o7]10e]10g] {110] 111 2125128127128} [42 =
a9
1131141158 |H16{117 34135[36]37
AEC3824A
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TROUBLE DIAGNOSIS FOR DTC P0505

S S

Wiper motor
>

/e

|IACV-AAC valve

Hamess connectors

Idle Air Control Valve (IACV)
Control (AAC) Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

— Auxiliary Air

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect IACY-AAC valve harness

connector,

3. Turn ignition switch “ON".
4. Check voltage between terminal @ and

ground with CONSULT or tester.
Voltage: Battery voltage

NG

h 4

OK

Check the following.
® Harness connectors

@59,

® Harness connectors
@21,

® 10A fuse

® Harness for open or short
between IACV-AAC valve
harness connector and
fuse

If NG, repair harness or con-

nectors.

|OLCONNECT0H []

101

[2]

s MW s SERS0SY]
E OISCOMNECT .
€ e
KD O 1
SEFD548
B

€ “ . €

C‘fv

SEF3z8U

B
CHECK OUTPUT SIGNAL CIRCUIT, NG .} Check the following.
1. Disconnect ECM harness connector. ® Harness connectors
2. Check hamess continuity between EGM , @21
terminal and terminal @ ® Harness for open or short
Continuity should exist. between IACV-AAC valve
If OK, check harness for shert to ground and ECM
and short 10 power. I NG, repair open circuit or
short to ground or short 1o
OK power in harness or connec-
tors.
NG

—
CHECK COMPONENT

{IACV-AAC valve).
Refer to “COMPONENT INSPECTION”

4

below.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

!

INSPECTION END

. & @

SEF0575

COMPONENT INSPECTION
IACV-AAC valve

Replace IACV-AAC valve.

Disconnect IACV-AAC valve harness connector.

e (Check IACV-AAC valve resistance.

Resistance:

9.3 - 9.9 [at 20°C (68°F)]
e Check plunger for seizing or sticking.

e Check for broken spring.

EC-302




TROUBLE DIAGNOSIS FOR DTC P0510

Throte pasition switch Closed Throttle Position Switch
position sensor COMPONENT DESCRIPTION @
(@) A closed throttle position switch and wide open throttie position el
= K@ switch are built into the throttle position sensor unit. The wide
open throttle position switch is used only for A/T control, ria
When the throttle valve is in the closed position, the closed ™
= K@ throttle position switch sends a voltage signal to the ECM. The
' = ECM only uses this signal to open or close the EVAP canister M
purge volume control sclenoid valve when the throttle position
seFacz  S€Nsor is malfunctioning.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
FE
|Ignition switch “ON”| {Warm-up condition) BATTERY VOLTAGE
11 - 14V
. v Throttle position switch Accelerator pedal fully released ( ) oL
(Closed position) [Tgnition switch “ON"{
Approximately 0V
Accelerator pedal depressed T
ON BOARD DIAGNOSIS LOGIC
&T
Biagnostic Trouble L Check ltems
Code No. Malfuncticn is detected when .... (Possible Cause)
PO510 ® Battery voltage from the closed throttle position ® Harness or connectors FA
0203 switch is sent to ECM with the throttle valve (The closed throttle position switch circuit is
opened. shorted.) o
® Closed throtile position switch iR
ST
B
EL
[

EC-303 457
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TROUBLE DIAGNOSIS FOR DTC P0510

HAE QLA

|L_Ecm _|ofconnecTonl|
27
P S
STEFSGSU

% MONITOR ¥ NOFAL LJ

COOLAN TEMP/S 84°C

VHGL SPEED SE askmvh

THRTL POS SEN 26V
] RECORD |

SEF329U)

A © 6 D

O
[_Ecm__[ofconnecon] Cf(g\H

27
g
D A

SEFG61R]

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF’’ and wait at least 5 seconds before con-
ducting the next test.
1) Start engine and warm it up to normal operating tem-
perature.
2) Check voltage between ECM terminal ) and ground
under the following conditions.
At idle: Battery voltage
At 2,000 rpm: 0 - 1V
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-306.
If OK, go to following step.
3) Seiect “DATA MONITOR” mode with CONSULT at
the start of the test.
4) Drive the vehicle for at least 5 consecutive seconds
under the following condition.
THRTL POS SEN: More than 2.5V
VHCL. SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position
Driving pattern: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed
throttle position switch circuit. During this check, a 1st trip DTC
might not be confirmed.
@ 1} Start engine and warm it up to normal operating tem-
perature.
2) Check the voltage between ECM terminal @ and

ground under the following conditions.

At idle: Battery voltage

At 2,000 rpm: Approximately 0V

EC-304



TROUBLE DIAGNOSIS FOR DTC P0510
Closed Throttie Position Switch (Cont’d)

EC-TP/SW-01

Gl
—_— mmmm : Detectable line for DTC
IGNITION SWITCH m— : Non-getectable line for DTG 7

ON or START @ - With AT
FUSE |Referto “EL-POWER".

s j0s |BLOCK &

(J/B}

18
]
|
BN — .
] -
BR
8R

a
[543
2

F26
= e
BR €L
Il 51
THROTTLE
POSITION W
1 SWITGCH i)

WIDE  |(CLOSED THROTTLE POSITION
OPEN  |SWITCH AND WIDE OPEN
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. @

OFF

-

GLOSED TOFF

9
I
7
!
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A B
Y
- .
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I
Y Y 3R
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AEC351A
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TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

S
. Throttle position/ v,
_\:swhch harness m?lj 7
o connecToL’ .
S\J\V s SEFB70U
DISCONNECT
&%)
KD O
o ]
SEF4050
"E’ ﬁ DISCONNECT E RISCONMECT
A€ M€
R CONNECTOR]| afsie
27
SEF662A

:
CHECK POWER SUPPLY. NG | Check the foliowing.
1. Turn ignition switch “OFF". "1 ® Hamess connectors
2. Disconnect throttle position switch har- ,
ness connector. ® 10A fuse
3. Turn ignition switch “ON”. ® Harness for open or short
4. Check voltage between terminal @ hetween throttle position
and engine ground with CONSULT or switch and fuse
tester. If NG, repair harness or con-
Voltage: Battery voltage nectors.
OK
B v
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Turn ignition switch “OFF”, ® Harness for open or
2. Disconnect ECM harness connector. short hetween throttle
3. Check harness continuity between ECM position switch and TCM
terminal @ and terminal @ If NG, repair open circuit or
Continuity should exist. short to ground or short to
If OK, check harness for short to power in harness or con-
ground and shori 1o power. nectors.
10&(
ADJUST THROTTLE POSITION SWITCH.
Perform BASIC INSPECTION, EC-77.
J, OK
CHECK COMPONENT NGL Replace throttle position
(Closed throttle position switch). 1 switch.
Refer to “COMPONENT INSPECTION"
on next page.

J,OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

'

INSPECTION END

EC-306




TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)

COMPONENT INSPECTION
.s. (Throtls bodym \E’g Closed throttle position switch .
_ 0‘\\ d TFuelfier | 1. Start engine and warm it up to normal operating tempera- &
éf ture.
2. Turn ignition switch “OFF”. WA
& 3. Disconnect throttle position switch harness connector. o
4. Check continuity between terminals (8) and (6) while open-
ing throttle valve manually. Eh
@ Throttle valve conditions Continuity
SEFB59U
Completely closed Yes L
Partially open or completely open No o

If NG, replace throttle position switch.

IERY
D
uledizy
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TROUBLE DIAGNOSIS FOR DTC P0600

COMPONENT DESCRIPTION
These circuit lines are used to control the smoaoth shifting up and down of A/T during the hard acceleration/

deceleration.
Voltage signals are exchanged between ECM and TCM (Transmission control moduie).

A/T Control

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

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
ilgniTion switch "ON”|
24 Y/B A/T signal No. 1 'Engine is running.| 6-8v
L ldie speed
|Igniti0n switch “ON”[
29 | Y/G AT signal No. 2 {Engine is running.| 8- 8V
Idle speed
30 Y/R A/T signal No. 3 }Ignition switch “ON”[ ov
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when ... (POCS:’;CI: Igzr:se)
Code No.
POG00* ® Harness or connectors

® ECM receives incorrect voltage from TCM (Transmis-
i ti .
sion control module) continuously shorted.)

{The circuit between ECM and TCM is open or

*: This DTC can be detected only by “DATA MONITOR (AUTO TRIG)” with CONSULT.

¥ MONITOR
CMPS*RPM(REF) 1500rpm

% NOFALL []

l

RECORD

SEF330U

A€ o

[

ECM __ [o| connecToR ||

24 29

D ©

AEC558

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and race more than 1,000 rpm once,
then let it idie for more than 40 seconds.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the A/T con-
trol. Dutring this check, a DTC might not be confirmed.
1) Turn ignition switch “ON"".
2) Start engine.
3} Check voltage between

ECM terminal @) and ground.

ECM terminal @9 and ground.

Voltage: Approximately 7V

EC-308



TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (Cont’d)

TCM Gl
(TRANSMISSION
CONTROL
MODULE)
F2g 4
DTH DT2 DT2
|| 10 |[ i| 1 || II 12 || mmm : Detectabls line for DTC
— : Non-detectable line for DTC B
Y8 YiG YR 4l
LG
FE
Gl
T
AT
iy
B4
Y/B YiG YiR -
ol
2] 25l [Eal
DT1 DT2 DT3 FE%%S
CONTROL
MODULE) 81
RS
Ell
/I
IBE BN DEEDE |§| 2al24] 2825 |27 |28 2 30]31 32 [3afaas (5]
AAHBIEEHEREBE 3657 selae[<0] 4t (2o 4sfuifas]ss]a7]8] | -~ | LHRY Wk
[EL
e
107]108]109 I
13[114}115 B

AEC378A
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TROUBLE

DIAGNOSIS FOR DTC P0600

[_ View with instrument lower cover RH removed
—~ —

Glove box

ECM harness

protector SEF481U

View with center console removed

A/T Control (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

|

{ module harnoss connector
IR A

SEF517U

CHECK INPUT SIGNAL CIRCUIT.

4

Check hamess continuity between ECM
terminal @9 and ground, ECM terminal

and ground, ECM terminal and

ground.

Continuity should not exist.

y
’_CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF". "| ® Harness for open or
2. Disconnect ECM harness connector short between ECM and
and TCM harness connector. TCM
3. Check hamess conlinuity between ECM If NG, repair cpen circuit or
terminal @ and terminal 9), ECM ter- short to ground or short to
minal and terminal @ ECM termi- power in harness.
nal and terminal @ J
Continuity should exist.
J,OK
B
NG

Check the harness far
open or short belween
ECM and TCM.

if NG, repair open circuit or
shori to ground or short to
power in harness.

If OK, check hamess for short to ground

E [ SCONNECT e R G —— and short to power.
lﬂ Eg;\r AT G O] CONNEGTOR |
o ) OK
[ € connecron U7 % l
2 o e e Perform “TROUBLE DIAGNOQOSIS FOR
@ INTERMITTENT INCIDENT”, EC-97.
&)
v
. _* INSPECTION END
e
. Il
—— SEF156P
E ) DISCONNECT (‘
AE
|| ECM ]O[CONNECTOR”
24, 29, 30
—_——
SEF873T|

EC-310



TROUBLE DIAGNOSIS FOR DTC P0605

SEC2208B

ON BOARD DIAGNOSIS LOGIC

Engine Control Module (ECM)-ECCS Control
Module

COMPONENT DESCRIPTION

The ECM consists of a microcomputer, diagnostic test mode
selector, and conneciors for signal input and output and for
power supply. The unit controls the engine.

Diagnostic Trouble Malfunction is detecied when Check ltem
Code No. (Possible Cause)

POB05 ® ECM calculation function is malfunctioning. ® ECM

0301 (ECGCS control module)

7 MONITCR Tz NO

CMPS-RPM(REF) 700rpm

FAIL D

[ RECORD

|

SEF19Gﬂ

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
) Turn ignition switch “ON".
) Select “DATA MONITOR” mode with CONSULT.
) Start engine.
) Run engine for at least 30 seconds at idle speed.
OR
7=y 1)} Turn ignition switch “ON”.
&) 2) Start engine.
3) Run engine for at least 30 seconds at idle speed.
4) Select “Mode 77 with GST.
OR

1) Turn ignition switch “ON”.

2) Start engine and wait at least 30 seconds.

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

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

EC-311
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START J

v
1) Turmn ignition switch “ON",
2) Sslect "SELF DIAG RESULTS”
maode with CONSULT.
3) Touch “ERASE”.
OR
1) Turn ignition switch “ON".
2) Select MODE 4 with GST.
3) Touch “"ERASE".
OR
@ 1) Turn ignition switch “ON”.
2) Erase the Diagnostic Test Mode
Il (Self-diagnostic resulis)
memaory. Refer to EC-51.

(=]

A 4
PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

fs the 1st trip DTC PO605 (0301) dis- Yes_‘ Replace ECM.

played again?
¢ No

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve

)

SYSTEM DESCRIPTION

A

Engine speed

Y

Camshaft posilion sensor

i

Start signal
Ignition switch art signa » (EE%%S MAP/BARG
contral »| switch solenoid LG
— Throttle position module) valve
Throttle pesition sensor —— ]
Vehicl d
Vehicle speed sensor ehicle spee »>
Fe
This system allows the absolute pressure sensor Solenoid Conditions L
to monitor either ambient barometric pressure or oFors R ——— —
intake manifold pressure. The MAP/BARO switch o?\lr (Ef‘e?gg i: r?of:u:r:?r']"g) 1gnition swite o
solenoid valve switches between two passages 9 OR o LY
by ON_OFF pUise Sl.gnals fr(.)m the ECM. (On.e ® More than 5 minutes after the solenoid valve
passage is from the intake air duct, the other is shuls OFF o
from the intake manifold.) Either ambient baro- ON ' and Al
metric pressure or intake manifold pressure is e Thiottle valve is shut or almost fully shut for
applied to the absolute pressure sensor. mare than 5 seconds -
and [Igfad
® ehicle speed is less than 100 km/h (62
MPH). i
(RIS

COMPONENT DESCRIPTION
The MAP/BARO switch solenoid valve switches its air flow pas- g
* vacuum | sage according to the voltage signal sent from the ECM. When
signal voltage is supplied from the ECM, the MAP/BARO switch sole-
noid turns “ON”. Then, the absolute pressure sensor can moni-
tor the ambient barometric pressure. When voltage is not sup-
plied from the ECM, the MAP/BARO switch solenoid valve turns
“OFF". Then, the sensor monitors intake manifold pressure.

i)
R

&)
==

From air duct

SEF332U

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION
@& [gnition switch: ON BARC
® Engine: After warming up Idle (for 5 seconds after engine start) MAP

MAP/BARO SW/V

EC-313 467
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (Cont’d)

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
NAL
M COLOR ITEM CONDITION (B Voltage)
NO.
[Tgrition switch "ON’| BATTERY VOLTAGE

Engine is not running. (11 - 14V)

MAP/BARO switch sole-
% 1O hoid valve

Alfter engine warming up
ldie (for 10 seconds after engine start)

Approximately OV

ON BOARD DIAGNOSIS LOGIC

Dlagg(())s{.jt‘lacl;lr;c.)uble Malfunction is detected when ... (Pc():shseiljll; I::e;r:‘sse)

P1105 ® MAP/BARO switch solenoid valve receives the ® Harness or connectors

1302 voltage supplied though ECM does not supply the {(MAP/BARO switch solenoid valve circuit is open
voltage to the valve. or shorted.)

® There is little difference between MAP/BARO ® Hoses
switch solenoid valve input voltage at ambient (Hoses are clogged, vent, kinked, disconnected or
barometric pressure and voltage at infake mani- improper connection.)
fold pressure. ® Absolute pressure sensor
® MAP/BARO switch solenoid valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION

Y¢ MONITOR  # NOFalL [] PROCEDURE
CMPS=RPM(REF) 7C0rpm NOTE:
COOLAN TEMP/S 85°C If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-
tion switch “OFF’’ and wait at least 5 seconds before con-
ducting the next test.

TESTING CONDITION.:

Before performing the foliowing procedure, confirm that
L RECORD battery voltage is more than 11V.

SEF230U
1) Turn ignition switch “ON” and select “DATA

MONITOR” mode with CONSULT.
2) Start engine and let it idle.
3) Wait at least 10 seconds.
pe OR
=) 1) Start engine and let it idle.
@ 2) Wait at least 10 seconds.
3} Select “MODE 7" with GST.

EC-314



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)

OR @l
@ 1) Start engine and let it idie.
2) Wait at least 10 seconds.

3) Turn ignition switch “OFF”, wait at least 5 seconds &

and then turn “ON”.
Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

=

i

LG

=

FFlg

T
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

H
Valve (Cont’d)
IGNITION SWITCH
ON or START
—+ FUSE s : Detectable line for DTC
10A |BLOCK [Refer o "EL-POWER".  wemmmm : Non-detectable line for DTG
J/B)
!
ES]
i
A
&2
4
F26
R
R
[l marmaro
SWITCH
SOLENOID
VALVE
F[|GD;
GY/R
GY/R
el
ECM (ECCS
ABUSOL | eONTROL
MODULE)
1K[K [ [akI5Jer]7K] (70 1[2[3]4] kA6 [7[813]10|(Fize) 5 (F18)
KlaK k] ke i) x)isklisk] "B it]12[13 14 15 |16 |17 |18 ? ?
p— w i ol
101{102{103{ [104}10510 [oletfzezs]  [aeao] [ecfar] [sa]salss] [se]
24Jas26]o7]28] [4os| [+4l2s]ee]57Te8]59]ec] [
107[108109] [110]111 woTe] Terlealozleslealss)
113[114115] [118[117 EEE FecTs7[6]60]

EC-316
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TROUBLE DIAGNOSIS FOR DTC P1105
Manifold Absolute Pressure (MAP)/

= i Barometric Pressure (BARO) Switch Solenoid
MAP/BARO switch 4
W solencid valve %‘1£ Valve (Cont d) ‘
harness connector < DIAGNOSTIC PROCEDURE &l
INSPECTION START
Wi
h 4
CHECK VACUUM SOURCE AND CIR- | 9, | Go to “TROUBLE DIAG- -
CUIT TO MAP/BARO SWITCH SOLE- NCSIS FOR INTERMIT- -
P ‘ SEF500U NOID VALVE. TENT INCIDENT”, EC-97.
° 1. Start engine and warm it up to normal .
operating temperature. Le
2. Turn igniticn switch “OFF”.
WactveresT® [ 3. Gonnect MAP/BARO switch solenoid
valve and absolute pressure sensor
MAP/BARO swn  MAP with a rubber tube that has vacuum
—zzzzzzz=r MONITOR zz=zzzzoo: gauge.
CMPS*RPM(REF} 700rpm ( 4. Turn ignition switch “ON". -
MAP/BARO SW/V MAP 5. Select “MAP/BARO SW/V™ in BE
ABSOL PRES/SE 1.3V “ACTIVE TEST” mode with
CONSULT.
6. Touch “MAP” and “BARD” aller- L
natively. -
BARO m 7. Check the following.
SEFS00R ® Condition: At idie under no- -
load BT
® CONSULT displa:
BacTvetesTE [ Spray
ABSOL PRES/SE pe
MAP/BARO SW~V  Baro MAP/BARC SW/S (voltage) AT
====zz==== MONITOR ==z==zz===: BARO More than 2.6V
CMPSHPM(REF) 700rpm .
MAP/BARC SW/ BARO MAP Less than the voltage [r::g‘l
ABSOL PRES/SE 4.3V at BARO
® Time for voltage change A
i)
B ARO MAP MAP/BARO Time to switch
SEF498R BARQ to MAP
Less than 1 second BF}
MAP to BAROC !
From Absolute
air duct ‘pressure Vacuum 7
q Sensar galge OR gﬁT
Three-way —. ‘;E;’ 4. Turn ignition switch “ON”.- i
connector 4> 5. Check vacuum gauge within 5
seconds after tuming ignition o
WINW switch “ON". H8
v Vacuum should not exist.
(f Intake 6. Start engine and let it idle.

l@ manifold 7. Check vacuum gauge. B
@ vacuLm Vacuum should exist. )
SEFE76T NG

B v &
lE - CHECK HOSE. NGr Clean, repair or reconnect
&) - - 1. Turn ignition switch “OFF”. the hose.
; 2. Check hose for clegging, cracks, dis- If NG, check vacuum port [EL
connection or improper connection. for clegging.
OK + 0K -
10
CHECK INTAKE SYSTEM.
Check the intake system
= for air leaks.
j‘a Improper connection @
SEF109L (Go to next page.)
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TROUBLE DIAGNOSIS FOR DTC P1105

€

ol

SEF1695

€

il EcMm |ojconneEcTor]f

[32]

[Q]

DISGONNECT

€

SEF9125

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)
@

l

CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect MAP/BARO swilch solenoid @59,
valve harness connector. ® 10A fuse
3. Turn ignition switch “ON". ® Harness for open or short
4. Check voltage between terminal (1) between MAP/BARO
and engine ground with CONSULT or switch solenoid vaive and
tester. fuse
Voltage: Battery voltage If NG, repair harness or con-
nectors.
OK
@ ¥
CHECK OUTPUT SIGNAL CIRCUIT. NG_ Repair harness or connec-
1. Turn ignition switch “OFF". "1 tors.
2. Disconnect ECM hamess connector.
3. Check harness continuity between ECM
terminal and terminal with
CONSULT or tester.
Continuity should exist.
If OK, check harness tor short to
ground and short to power.
OK
Y
CHECK COMPONENT NG_ Repair or replace absolute
(Absolute pressure sensor). " pressure sensor or har-
1. Check for disconnection of vacuum ness connector.
hose connected to the sensor.
2. Check sensor harmess connector for
water.
Water should not exist.
Refer to “COMPONENT INSPECTION” of
“TROUBLE DIAGNOSIS FOR DTC
P0O105”, EC-119.
OK
A4
CHECK COMPONENT NG_ Replace MAP/BARO
{MAP/BARO switch solenoid valve). "1 switch solenoid valve.
Refer to "COMPONENT INSPECTION”
on next page.
- 1

OK
hd

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIBENT”, EC-97.

L 4

INSPECTION END

EC-318




TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/

Barometric Pressure (BARO) Switch Solenoid

BacmvetesT B[] Valve (Cont’d)
MAP/BARO sw/v  MAP COMPONENT INSPECTION €l
=======2=2 MONITOR ====32=2=: MAP/BARO switch solenoid valve
CMPS«RPM(REF) F00rpm . . .
MAP/BARD SWV MAP 1. Start engine and warm it up to normal operating tem- WA
ABSOL PRES/SE 1.3V perature. i
2. Perform “MAP/BARO SW/N” in “"ACTIVE TEST”
mode with CONSULT. EM
BARO m 3. Check the following.
SEF500R & Condition: At idle under no-load
o CONSULT display Le
BacTvetesTR [ MAP/BARO ABSOL PRES/SE (Voltage)
MAP/BARO Sw/v  Baro BARO More than 2.6V
—z=o=o===> MONITOR =z=z====== MAP Less than the voltage at BARO
AT MEEE) At ¢ Time for voltage to change oE
ABSOL PRES/SE 43V MAP/BARO SW/S Time to switch
BARC to MAP
° 1 second, max. Gl
BARO MAP MAP tc BARO
SEF498R 4. If NG, replace solenoid valve.
OR T
1. Remove MAP/BAROQO switch solenoid valve.
2. Check air passage continuity. AT
@ Air passage Air passage
Condition continuity continuity .
between (A) and between (B) and (© FA
12V direct current supply
between terminals @ Yes Nao B
and @ o
SEF363U No supply No Yes

3. If NG, replace solenoid valve.

El

I
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TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control

ON BOARD DIAGNOSIS LOGIC
* The closed loop control has the one trip detection logic.

Diagnostic Check ftems
Trouble Malfunction is detected when ... Possible C
Code No. (Possible Cause)
P1148 ® The closed loop control function does not operate ® The front heated oxygen sensor circuil is open or
0307 even when vehicle is driving in the specified condition. shorted.
® Front heated oxygen sensor
® Front heated oxygen sensor heater
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR % NofFalL [ PROCEDURE
CMPSsRPM(REF) 2000rpm CAUTION:
FR 02 SENSOR 0.79v = A
VHCL SPEED SE 7okmin Always drive vehicle at a safe speed.
B/FUEL SCHDL 2.7ms NOTE:

| RECORD

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test.

serzacyi TESTING CONDITION:
e Never raise engine speed above 3,600 rpm during the

“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE”. If the engine speed limit is exceeded, retry
the procedure from step 1).

e Before performing the following procedure, confirm
that battery voltage is more than 11V.

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

2) Select “DATA MONITOR” mode with CONSULT,

3) Hold engine speed at 2,000 rpm.

4} While holding engine speed at 2,000 rpm, check the
following.

e “FR 02 SENSOR” voltage shotld go above 0.61V at
least once.

e “FR 02 SENSOR” voitage should go below 0.23V at
least once.
If the check result is NG, perform “DIAGNOSIS
PROCEDURE”, EC-172.
If the check result is OK, perform the following step.

5) Let engine idle at least 3 minutes.

B) Maintain the following condition at least 50 consecu-
tive seconds.

EC-320



TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control (Cont’d)

B/FUEL SCHDL: 2.5 ms or more
CMPS-RPM (REF): 2,000 - 3,500 rpm

Selector lever: Suitable position al

VHCL SPEED SE: More than 70 km/h (43 MPH) .
OR

OVERALL FUNCTION CHECK DA,

Use this procedure to check the overall function of the closed
loop control. During this check, a 1st trip DTC might not be
confirmed. =0
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminal @8 (sen- LG
sor signal) and @3 (engine ground).
3) Check the following with engine speed held at 2,000
rpm constant under no load.
e The voltage should go above 0.61V at ieast once.
e The voltage should go below 0.23V at least once.

DIAGNOSTIC PROCEDURE
Refer to TROUBLE DIAGNOSIS FOR DTC P0133, EC-172. el
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TROUBLE DIAGNOSIS FOR DTC P1320

Light —_§
emitting ‘é
diode s

Roter head

Ignition Signal

COMPONENT DESCRIPTION

Ignition coil & power transistor

The ignition signal from the ECM is sent to the power transis-
tor. The power transistor switches on and off the ignition coil
primary circuit. As the primary circuit is turned on and off, the
proper high voltage is induced in the coil secondary circuit.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION

SPECIFICATION

IGNITION SW

® [gnition switch: ON — OFF — ON

ON — OFF — ON

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

TER-
WIRE DATA
Al
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
0.3 - 0.5V
()
'Engine is running.J (Warm-up condition) o
ldle speed
T20msT
1 |wWB | Ignition signai SEFT86T
|Engine is running. |
|— Engine speed is 2,000 rpm
_ SEF187T
13 - 14V
[Engine is running.| (Warm-up condition)
L Idle speed
 SEF188T
2 GR/B Ignition check
[Engine is running. |
Engine speed is 2,000 mrpm.
T SEF189T

476
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TROUBLE DIAGNOSIS FOR DTC P1320

ON BOARD DIAG

NOSIS LOGIC

Ignition Signal (Cont’d)

Diagnostic
Trouble Malfunction is detected when ... PChl?;'k Itc?ms
Code No. (Possible Cause)
P1320 ® The ignition signal in the primary circuit is not sent to | ® Harness or connectors
0201 ECM during engine cranking or running. {The ignition primary circuit is open or shorted.)
® Power transistor unit.
® Resistor
® Camshaft position sensor
® Camshaft position sensor circuit
DIAGNOSTIC TROUBLE CODE CONFIRMATION
Y MONITOR %% NO FAIL I:I PROCEDURE
CMPS*RPM(REF) 700rpm NOTE:
e [f “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE" has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
e If both DTC P0340 (0101) and P1320 (0201) are
displayed, perform TROUBLE DIAGNOSIS FOR DTC
RECORD | P0340 first. Refer to EC-244,
— SEF1S0P Turn ignition switch “ON”.

® }

2)
3)

Select “DATA MONITOR” mode with CONSULT.
Start engine. (If engine does not run, turn ignhition
switch to “START" for at least 5 seconds.)

OR

Turn ignition switch “ON”.
Start engine. (If engine does not run, turn ignition
switch to “START” for at least 5 seconds.)
Select MODE 7 with GST.
OR

Turn ignition switch “ON”.

Start engine. (If engine does not run, turn ignition
switch to “START” for at least 5 seconds.)

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

Perform “Diagnostic Test Mode II” (Self-diagnostic
results} with ECM.

EC-323
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TROUBLE DIAGNOSIS FOR DTC P1320

W/R

1

Refer to “EL-POWER".

Ignition Signal (Cont’d)

EC-IGN/SG-01

. - Detectable line for DTC
mmmes ;- Non-detectable line for DTC

IGNITION
OFE ./‘ o { SWITCH
. E58
Acc @-85,
|1 i) B/R
B/R II
I BW
B/H B/A B/A | CONDENSER
L
|
B/wW
T - DISTRIBUTOR
IGNITION TRANSISTOR @ AGD)
é—% COML
I
u
h 1)
) A
G
o
RESISTOR
z
L2 4
OR/B
CR/B W/B
PG L2 1
IGNCK IGN {(Eees
= - = X CONTROL
MODULE)
F30
Refer to last page (Foldout page).
1]2]s] 4] sKd6] 7]8]9]10]camg BlillsTl(C5e '
s er el W R acliel S
S
i [52] <]
| (LD
GY
1

101]102]103] |104] 105108
107]108]109] |110f111[112
113|114)115] [118{117[118

EC-324
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TROUBLE DIAGNOSIS FOR DTC P1320

AL

Resistor

linkage

/f)\}«\fi

ABS actuator

AN
Steerlng gear aw\ ?—

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

b

Turn ignition switch “OFF”, and restart
angine.
Is engine running?

Yes
H— @ (Go to next page.)

SEFs508U
E DISCONNECT
A€
<]
7f8)
3@
AECBH93)

@Tﬁm

A€

!

AECE99

U\SLEII\I\H I

[
T.5.

ECM___|o[CONNECTOR]

1

)

(t.

=<l
M 1T 10

DISCCHNEST

AECT0D)

No

CHECK POWER SUPPLY. N »| Check the following.

1. Turn ignition swiich “OFF”. ® Harness connectors

2. Disconnect ignition coil harness con- EsD,
nectar. ® Harness connectors

3. Turn ignition switch “ON”. @59,

4. Check voltage between terminal ®and ® Harness for open or short
ground with CONSULT or tester. between ignition coif and
Voltage: Battery voltage ignition switch

If NG, repair harness or con-
CK nectors.
E hd 5

CHECK GRCUND CIRCUIT. N y| Repair harness or connec-

1. Tum ignition switch “OFF”. tors.

2. Disconnect power transistor harness
connector.

3. Check harmess continuity between ter-
minal (22and engine ground.

Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
h 4

CHECK INPUT SIGNAL CIRCUIT. NG= Repair harness or connec-

1. Disconnect ECM harness connector. tors.

2. Check harness continuily between ECM
terminal (1)and power transistor termi-
nal
Continuity should exist.

H OK, check harness for short to
ground and short to power.
OK
L J
CHECK COMPONENTS NG » Aeplace malfunctioning

{Ignition coil, power transistor).
Refer to “COMPCONENT INSPECTION”,
EC-326, EC-327.

component(s).

¢OK

®

(Go fo next page.)

EC-325
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

D] ®
r & DISCONNECT % DISCONNECT
€& @ 4€ o
CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harness or connec-
1. Stop engine. 71 tors.
2. Disconnect ignition coil harness con-
: nector.
@ 3. Strip tape covering resistor and con-
denser.
4. Disconnect resistor harness connector.
SEF333U] | 5 Disconnect ECM harness connector.

E 6. Check harness continuity between igni-
tion coil terminal and resistor termi-

DISCONNECT . 4l DISCONNECT
E} Cf@ I% Eé} nal (1), resistor terminal (Z)and ECM
= terminal @

|| ECM O CONNECTOR]| @] Continuity should exist.
2 If OK, check hamess for short to
ground and short to power.
l OK
[Q] r
CHECK COMPONENTS NG | Replace resistor.

{Resistor).
Retfer to “COMPONENT INSPECTION”
on next page.

SEF334U

OK

¥
Perform “TROUBLE DIAGNGOSIS FOR
INTERMITTENT INCIDENT", EC-97.

v
INSPECTION END

COMPONENT INSPECTION

Ignition coil
1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Eﬁ}l 7
FRAGe

Terminat Resistance fat 20°C (68°F)]
@— (Primary coil) Approximately 182
@ @ @(Secondary coil) Approximately 10.0 k(2

For checking secondary coil, remove distributor cap and
measure resistance between coil tower metal tip (®and ter-
minal @.

If NG, replace distributor assembly as a unit.

g
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

Power transistor

- 1. Disconnect camshaft position sensor & power transistor

Eﬁj] 1S, harness connector and ignition coil harmness connector. @
(TITT20 2. Check power transistor resistance between terminals (@and
= ) -
8[7) ”' e Terminals Resistance Result A
/ Except 00 OK
@ Mzﬁtﬁbuﬂ)r @and nQ NG EM
@ é?/
= SEF511U If NG, replace distributor assembly.
I
Resistor Lo
f 1. Disconnect resistor harness connector.
211] 2. Check resistance between terminals (Dand ().
Resistance: Approximately 2.2 k() [at 25°C (77°F)]
If NG, replace resistor.
e
= L
 S——
S5EF1805
T
AT
FA
BR
8T
BT
I
EL

[
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TROUBLE

DIAGNOSIS FOR DTC P1336

7
— Permanent magnet

SEF956N

[y AN

Front heated oxygen
sensor harness connecter

1

Crankshaft position
sensor (OBD)

—_—r———r—re

¥

Front —— "~~~ "

SEF512U

ECM TERMINALS AND REFEREN

Crankshaft Position Sensor (CKPS) (OBD)
(COG)

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is located on the trans-
mission housing facing the gear teeth (cogs) of the flywheel or
drive plate. It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sen-
sor changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system.

It is used only for the on board diagnosis.

CE VALUE

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

TER-
WIRE DATA
MINAL ITEM N
COLOR CONDITION (DC Voltage}
NO.
|Engine is running.| (Warm-up condition)
50 B Sensors’ ground Approximately 0V
Idle speed
Approximately OV
V) e —
[Engine is running.‘ (Warm-up condition) : [
ldle speed O/
(0.2 ms S
SEF643U
53 BR Crankshaft position sensor Approximately 0V
(OBD) V)
L R ARk
[Engine is running. ol-ty b L
L Engine speed is 2,000 rpm
SEF644U

EC-328



TROUBLE DIAGNOSIS FOR DTC P1336

ON BOARD DIAGNOSIS LOGIC

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

Diagnostic Check It
Trouble Code Malfunction is detected when ... PTC ems
{Possible Cause)
Na.
P1336 ® A chipping of the flywheel or drive plate gear tooth ® Harness or connectors
0905 {cog) is detected by the ECM. ® Crankshatt position sensor (OBD)
@ Drive plate/Flywheel

CMPS*RPM(REF) 700rpm

¥ MONITOR ¥ NO FAIL I:l

[ RECORD

SEF190P

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

B "

Turn ignition switch “ON” and select "DATA
MONITOR” mode with CONSULT.

2) Start engine and run it for at least 2 minutes at idle
speed.
OR
@@\, 1) Start engine and run it for at least 2 minutes at idle
L
= speed.
2) Select "MODE 7” with GST.
OR
@;ﬁ\ 1) Start engine and run it for at least 2 minutes at idle
o
-~ speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic

results} with ECM.

EC-329
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)

EC-330

CRANKSHAFT
POSITION
SENSOR (OBD)
)
| Il I : Deieclable line for DTC
BR B/R = : Non-detectabie line for DTC
@ Wilh AT
/” - T IS
’ A
1 -7
1 T me——— |
1 i
1 1
F 1
| |
3 |
| |
1 |
1 i
i 1
1 1
I 1
I * 1
1 1
| f
| . {
1 |
1 |
1 |
1 1
I |
R [ I
{ -~ -
v ®
N -
________ B/R
[ ] —l-
O m e x(A e—
™
i
BR B
= — 5
=] [ B B B I_l_I
RGC/S GND-A ECM (ECCS ® 1 [35]
CONTROL GND TGM
MODULE) — = SENS (JEANSMISSION
F30 MODULE}
F29
an)
GY
Il
AR EERELE 23] 24] z5]z5 |27 ] 28] 2a]50] 31 [2] 3334 ] 35
516178 | [Fa[78[Ta(=0]21)22 36137| a8[eg[4041]4z]43{4a] a5 46la7]4a
101[102f103| [104{108[1c6 38[a0
107108100} [110f111[112 42143
113|114]115] [116]117]118 )50

AEC354A



TROUBLE DIAGNOSIS FOR DTC P1336

!

[ -\

Front heated oxygen

——

sensor harness connector

Crankshaft position
sensor (OBD)

e T T T

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

k4

1. Turn ignition switch "OFF”.
2. Leosen and retighten engine ground
SCrews,

Front SEF512U
E‘E DISCONNEZT OISCOMNFCT
A€ M€
- [[_Ecm__|o|connEcTOR]|
1]2) 53
’
AEC740
E DISCONNECT ‘ -
A€
<]
(1]z2
AECTAT

v
CHECK INPUT SIGNAL CIRCUIT. NG, | Repair hamess or connec-
1. Disconnect crankshaft position sensor tors.
(OBD) and ECM hamess connectors.
2. Check continuity between ECM terminal
and terminal @
Continuity should exist.
If OK, check harness for short to
ground and shori to power.
l oK
NG .
CHECK GROUND CIRCUIT. | Check the following.
1. Reconnect ECM harness conngctors. ® Harness for open or
2. Check hamess continuity between ter- short belween crankshaft
minal and engine ground. position sensor (OBD)
Continuity should exist. and ECM
i OK, check harness for shorl to ® Harmess for open or
ground and short 1o power. short between crankshaft
position sensor (OBD)
oK and TCM
k4 If NG, repair open circuit or
L.oosen and retighten the fixing bolt of the short to ground or short to
crankshaft position sensor (OBD). Then power in harness or con-
retest. nectors.
Trouble is not fixed.
h 4
CHECK COMPONENT NG# Replace crankshaft posi-
[Crankshaft position sensor (OBD)]. tion sensor (OBD).
Refer to "COMPONENT INSPECTION”
on next page.
OK
h 4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.
4 Trouble is not fixed.
4
NG

Visually check tfor chipping flywheel or
drive plate gear tooth (cog).

h 4

Replace the flywheel or
drive plate.

OK
¥

INSPECTION END

EC-331
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TROUBLE DIAGNOSIS FOR DTC P1336

SEF360N

SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) harness con-
nector.

2. Loosen the fixing bolt of the sensor.

3. Remove the sensor.

4. Visually check the sensor for chipping.

5. Check resistance as shown in the figure.
Resistance: Approximately 432 - 528()
[at 25°C (77°F)]

EC-332



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve

Va{;uum* To intake COMPONENT DESCRIPTION

signal air flow The EGRC-solenoid valve responds to signals from the ECM.
' When the ECM sends an ON (ground) signal, the coil in the
solenoid valve is energized. The vacuum sighal passes through
the solenoid valve. The signal then reaches the EGR valve.
When the ECM sends an OFF signal, a plunger will then move
to cut the vacuum signal from the throttie body to the EGR valve. gy

=1
"
Jem

SEF318U

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

MONITOR ITEM CONDITION SPECIFICATION
® Engine: After warming up Idle OFF
® Air conditioner switch: “OFF” EE
EGRC SOLNV ® Shift lever: “N” Engine speed: Revving from 1,500 ON
® No-load o 4,000 rpm quickly
GL
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference vaiues and are measured between each terminal and @3 (ECCS ground). T
v
TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage) )
NO. P
|Engine is running.J {(Warm-up condition) BATTERY VOLTAGE
L e speed (11 -14V) =
103 P EGRC-solenoid valve
lEngine is running.} (Warm-up condition)
L 0-0.7v
Revving engine from idle to 3,000 rpm quickly (3
ON BOARD DIAGNOSIS LOGIC -
Diagnostic
Trouble Code Malfuncticn is detected when ... (Pgsh;;}; 'tg;r:lsse)
No. 8T
P1400 ® The improper vollage signal is sent to ECM through | ® Harness or connectors
1005 EGRC-sclencid valve. (The EGRC-solenoid valve circuit is open or shorted.) -
® EGRC-solenoid valve ris)
BT
EL

é\:f,

EC-333 487
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TROUBLE DIAGNOSIS FOR DTC P1400

s

SEF657U

COOLAN TEMP/S

¢ MONITOR 5 NO FAIL

30°C

RECORD

SEFQ02P

EGRC-Solenoid Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE"” has been previously conducted, aiways turn igni-
tion switch “OFF* and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Always perform the test at a location of -10°C (14°F) or

higher.

® 3

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT and
wait at least 5 seconds.

OR

Turn ignition switch “ON” and wait at least 5 sec-
onds.
Select “MODE 7” with GST.

OR

(3=
e o
—
=

Turn ignition switch “ON” and wait at least 5 sec-
onds.

Turn ignition switch “OFF” and wait at least 5 sec-
onds.

Turn ignition switch “ON” and perform “Diagnostic
Test Mode (Self-diagnostic results)” with ECM.

EC-334



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont'd)
EC-EGRC/V-01

IGNITION SWITCH
ON or START

104 |BLOCK

(B}
25

IIHE}JJ.I.]U*E%
ﬂ@
no
[=3]

FuUSE | Refer to “EL-POWER".

EGRC-SOLENOID

VALVE

AL O0 T

e Detectable line for DTG
—  Non-delectable line for DTC

ECM (ECC5
CONTROL
MODULE)

A

R4

sKdel7]8]9 ]

1K[2K]aKIL=0]aK]sK]eK]7K] 1]2]a]a
T R R S TR R

11]i2T13 ] [1s [ie ar s

101]102]103| J104h05H06
1071108)109) {110]111112
113[114| 115 116117[118

O

EC-335
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TROUBLE DIAGNOSIS FOR DTC P1400

/\

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect EGRC-solengid valve har-
ness connector.

3. Turn ignition switch “ON”.

4. Check voltage between terminal (1) and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

DISCAONNERT
A €

I ECM

A

e[connecToR]|
103

(4

UISCONNELT
= A€
& &
@ !
‘ T AEC166A
=

DISCONNECT

€&

L=

AEC167A

& lOK

Check the following.

“| ® Harness connectors

9. @D

® 10A fuse

® Harness for open or short
between EGRC-solenoid
valve and fuse

If NG, repair harness or con-

nectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check hamess continuity between ECM
terminal and terminal (2).
Continuity should exist.

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

NG

Check the following.

® Harness for open or short
between EGRC-solenoid
valve and ECM

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.

lOK

GHECK COMPONENT
(EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION”

NG

on next page.
LOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT"”, EC-97.

.

INSPECTION END

EC-336

Replace EGRC-solenoid
vaive.




TROUBLE DIAGNOSIS FOR DTC P1400

BATTERY

AECa19

EGRC-Solenoid Valve (Cont’d)
COMPONENT INSPECTION

EGRC-solenoid valve

Check air passage continuity.
Air passage Air passage
Gondition continuity continuity
between @ and between @ and ©

12V direct current supply

between terminals (‘D Yes No

and @

No supply No Yes

It NG, replace solenoid valve.

EC-337
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TROUBLE DIAGNOSIS FOR DTC P1401

; Sensor element

Tightening nut

ket
Gas Connector

SEF599K

100

Resistance k{}

10

1 L L 1
100 150

0 50 200
(32) (122) (212) (302) (392)
T t °C(°
emperature C (°F) SEF320U

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 used to control the engine system.

It is used oniy for the on board diagnosis.

<Reference data>

10,000
i EGR temperature Voltage* Resistance
L °C (°F) v MO
K 0 (32) 4.61 0.68 - 1.11
1,000 50 (122) 253 0.098-0.12
100 (212) 0.87 0.017 - 0.024

*: These data are reference values and are measured between ECM terminal
(EGR temperature sensor) and ECM terminal {ECCS ground).
When EGR system is operating.
Voltage: 0 - 1.5V

Diagnostic Trouble

Check ltems

Code No.

Malfunction is detected when ...

(Possible Cause}

P1401
0305

A) An excessively low voltage from the EGR tem-
perature sensor is sent to ECM even when
engine coolant temperature is low.

B) An excessively high voltage from the EGR
temperature sensor is sent to ECM even when
engine coolant temperature is high.

® Hamess or connectors
(The EGR temperature sensor circuit is shorted.)

® EGR temperature sensor

® Malfunction of EGR function, EGRC-BPT valve or
EGRC-solencid valve

® Harness or connectors
{The EGR temperature sensor circuit is open.)

® EGR temperature sensor

@ Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve

EC-338



TROUBLE DIAGNOSIS FOR DTC P1401

% MONITOR % NOFAL L]

CMPSeRPM{REF)
COOLAN TEMP/S

700rpm
20°C

SEF335U

% MONITOR % NOFAL [

CMPSsRPM(REF)
COQLAN TEMP/S
VHCL SPEED SEN
THRTL POS SEN
B/FUEL SCHDL

1500rpm
35°C
Okmén
1.68Y
1.0msec

SEF336U

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perdorm “Procedure for malfunction A” first. If DTC cannot be
confirmed, perform “Procedure for malfunction B”.
Procedure for maifunction A

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
/@\. 1) Turn ignition switch “ON”.
= 2) Select “DATA MONITOR” mode with CONSULT.
3) Verify that engine coolant temperature is less than
40°C (104°F).
If the engine coolant temperature is above the range,
cooi the engine down.
4) Start engine and let it idle for at least 8 seconds.
OR
@@ 1) Turn ignition switch “ON"".
= 2) Select “MODE 17 with GST.
3) Verify that engine coolant temperature is less than
40°C (104°F).
If the engine coolant temperature is above the range,
cool the engine down.
4) Start engine and let it idle for at least 8 seconds.
5) Select “MODE 7” with GST.
OR
(xoy 1) Turn ignition switch “ON”.
= 2} Verify that voltage between ECM terminal &) (engine
coolant temperature) is more 1.5V.
if the voltage is below the range, cool the engine
down.
3) Start engine and let it idle for at least 8 seconds.
4) Tumn ignition switch “OFF” and wait at least 5 sec-
onds.
5) Turn ignition switch “ON” and perform “Diagnostic
Test Mode (Seif-diagnostic results)” with ECM.

Procedure for malfunction B

CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF”’ and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Always perform the test at a location of -10°C (14°F) or
higher.
1) Start engine and warm it up to normal operating tem-
: perature.
2) Run engine at idle for at least 2 minutes.
3) Confirm that EGR valve is not lifting.
If the check result is NG, go to “TROUBLE DIAG-
NOSES FOR DTC P0400, P0402 and P1402”. (See
pages EC-250, 258 and 344.)

EC-339
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

4) Select “DATA MONITOR” mode with CONSULT.

5) Read “EGR TEMP SEN” at about 1,500 rpm while
holding the EGR valve in full open position by hand.
Voltage should decrease to less than 1.0V.

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-342.
If the check result is OK, go to following step.

6) Tum ignition switch “OFF” and wait at least & sec-
onds.

7) Turn ignition switch “ON".

8) Check the output voitage of “THRTL POS SEN” at
closed throttle position and note it.

9) Start engine.

10) Maintain the following conditions for at least 5 con-
secutive seconds.

CMPS-RPM (REF): 1,500 - 2,500 rpm (A/T)
1,500 - 2,900 rpm (M/T)
VHCL SPEED SE: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2.3 - 3.4 ms (A/T)
1.9 - 2.6 ms (M/T)
THRTL POS SEN: (X + 0.34) — (X + 0.46) V (A/T)
(X + 0.26) — (X + 0.46) V {M/T)
X = Voltage value measured at
step 7)
Selector lever: Suitable position

. OR
Lnuw e | QVERALL FUNCTION CHECK
by hand. Use this procedure to check the overall function of the EGR

temperature sensor. During this check, a 1st trip DTC might not
be confirmed.

Procedure for malfunction B

.E‘ 1) Start engine and warm it up to normal operating tem-
) perature.
SEF3600 2) Run engine at idle for at [east 2 minutes.

3} Confirm that EGR valve is not lifting. If NG, go to

CORECT N A TROUBLE DIAGNOSES FOR DTC P0400 and
i} Of 5\_,1 P0402 (See pages EC-250 and 258).
= 4) Check voltage between ECM terminal &2 and ground
I[_=cm__jofconnzcroa] at about 1,500 rpm with EGR valve lifted up to the full
T position by hand.
Voltage should decrease tc less than 1.0V,
5} If step 4 is OK, perform TROUBLE DIAGNQSES

ﬂ FOR DTC P0400, P0402 and P1400 (See pages

D o EC-250, 258 and 333).

SEF321R

EC-340



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

Gl
mm : Dotectable line for DTG
= Non-detectable iine for DTC F" A
LA : With AT o
=
LG
EGR
EWWS TEMPERATURE
SENSOR
()
(] L2
LY B
F&
(i
-
{ O ) ,
BT
AT
(A
)
LY B B
||62| |5o|| |35| oM
N ECM (ECCS .
EGATS GND-A - | ONTROL ShD |(TRaNsMISSION Rk
MODULE) CONTROL
MODULE}
@D -
EBR
8T
RS
BT
[ |
GBY T
L
T1zT3]« | [o [io[tifi2[13]14]15 2a[2a] 25]ce]27] 28] 2ol 30] 31 [ac 3334 35 W FIA
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TROUBLE DIAGNOSIS FOR DTC P1401

EGRC-BFT

\%
d SEF513U

valve

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

EGR temperature SEnser =0

SONRCE SN
EVAP service port \/

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

112

B iOK

Repair harness or connec-
tors.

%3 DISCONHEC™
A€

CHECK GROUND CIRCUIT.
1. Turn ignition switch “OFF".

2. Check harness continuity between termi-

nal and engine ground.

Continuity should exist.

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

NG

o |

AECT20

OK

Check the following.

#® Harness for open or short
between ECM and EGR
temperature sensor

@® Harness for open or short
between TCM and EGR
temperature sensor

If NG, repair open circuit or

short to ground or shotrt to

power in harness or con-
nector.

an

[_‘@

DISCONMEGT

€ ()

CHECK COMPONENT
{EGR temperature sensor).
Refer to "COMPONENT INSPECTION” on

NG

next page.
$ oK

Perdform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-97.

;

INSPECTION END

AECT21

EC-342

Replace EGR temperature
sensor.




TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (Cont’d)

COMPONENT INSPECTION
& EGR temperature sensor l
- . )
Check resistance change and resistance value.
<Reference data> B8
EGR temperature Voltage Resistance
Eﬁ_—' °C (°F) Vv MO
0(32) 461 0.68 - 1.1 EN
50 (122) 2.53 0.09 - 0.12
SEF643Q 100 (212) 0.87 0.017 - 0.024
Lz
If NG, replace EGR temperature sensor. e
10,000 r
1,000 FE
<
o GL
&
% 100
8 ,
T T
10 AT
FA
1 1 L. L +
0 50 100 150 200 —
(32) (122) (212)  (302)  (392) Al
Temperature °C {°F} SEF320U
BIR
&T
BT
H&
EL
(DX
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open)

SYSTEM DESCRIPTION

Engine speed
Camshaft position sensor 9 P

4

Amount of intake air

hJ

Mass air flow sensor

Engine coolant temperature sensor

ECM

— - Start signal
Ignition switch

Engine coolant temperature (ECCS N EGHCf
» control * solenoid
module) valve

hd

n Throtlle position
Throttle position sensor

¥

This system cuts and controls vacuum applied to
the EGR valve to suit engine operating condi-
tions. This cut-and-control operation is accom-
plished through the ECM and the EGRC-soienoid
valve. When the ECM detects any of the follow-
ing conditions, current flows through the solenoid
vaive. This causes the port vacuum to be dis-
charged into the atmosphere. The EGR valve
remains cilosed.

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

EGR and vacuum

EGRC-solenoid valve

Ignition switch (power supply)
oo EGM

r—— ECM
~EGR temperature senslor

EGRC-BPT
valve

PR e
) Collecter Throtlle
& body

;

L..F?._..J—M

SEF317U

0000

0009

COMPONENT DESCRIPTION
Exhaust gas recirculation (EGR) valve

in the EGR valve.

SEF783K

EC-344

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in
response to throtile valve opening. The vacuum controls the
movement of a taper valve connected to the vacuum diaphragm



TROUBLE DIAGNOSIS FOR DTC P1402

To
air

intake
flow

SEF318U

EGR Function (Open) (Cont’d)

EGRC-solenoid valve

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the
solenoid valve is energized. The vacuum signal passes through
the solenoid valve. The signal then reaches the EGR valve.

When the ECM sends an OFF signal, a plunger will then move
to cut the vacuum signal from the throttie body to the EGR valve.

ON BOARD DIAGNOSIS LOGIC

EGR temperature If EGR temperature sensor detects EGR flow under the condi-
sensor tion that does not call for EGR, a high-flow malfunction is diag-
nosed.
EGR
temperature
ECM
SEF073P
Diagnostic Trouble L Check Items
Code No. Malfuncticn is detected when ... (Possible Cause)
P1402 ® The exhaust gas recirculation (EGR) flow is exces- |® EGRC-solenoid valve
0514 sively high during the specified driving condition. ® EGR valve leaking or stuck open
® EGR temperature sensor
® EGRC-BPT valve
— DIAGNOSTIC TROUBLE CODE CONFIRMATION

¥ MONITOR ¢ NoFalL [ PROCEDURE

COOLAN TEMP/S a0°C NOTE:

EGR TEMP SEN 4.2V If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

TESTING CONDITION:
rform th i f -10°C (14°F) or
| RECORD | e Always perform the test at a location of -10°C { )

SEF3474U

B EGR SYSTEM P1402R []
OUT OF CONDITION

MONITOR
CMPS.RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

SEF270U

higher.

Engine coolant temperature and EGR temperature must
be verified in “DATA MONITOR” mode with CONSULT
before starting DTC WORK SUPPORT test. If it is out of
range below, the test cannot be conducted.

COOLAN TEMP/S: -10 to 40°C (14 to 104°F)

EGR TEMP SEN: Less than 4.8V

If the values are out of the ranges indicated above, park
the vehicle in a cool place and allow the engine tem-
perature to stabilize. Do not attempt to reduce the cool-
ant or EGR temperature with a fan or means other than
ambient air. Doing so may produce an inaccurate diag-
nostic result.

EC-345

i
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TROUBLE DIAGNOSIS FOR DTC P1402

M EGR SYSTEM P1402l [[]

TESTING|
==zz====== MONITOR zz==zzzz=-
CMPS-RPM(REF) 737rpm
THRIL POS SEN 0.56Y
B/FUEL SCHDL 1.1ms

SEF271U

B £GR sYSTEM Pi4o2 B []

COMPLETED

_

SELF-DIAG

SEF272U

EGRC-BPT valve

LA O,
EVAP s_,ervice port

AN

ENSOr ~

7
<

| <

)

SEF513U

[ ecm
&1

| m

_ i CONNECT
[o[connecTor]) . ﬂ
82 (c

SEF348U

EGR Function (Open) (Cont’d)

s

1)
2)

3)
4)

Turn ignition switch “ON”.

Select "EGR SYSTEM P1402” of “EGR SYSTEM” in
“DTC WORK SUPPORT” mode with CONSULT.
Touch “START".

Start engine and let it idle until “TESTING” on CON-
SULT screen is turned to “COMPLETED”. (It will take
70 seconds or more.)

If “TESTING” is not displayed after 5 minutes, turn
ignition “OFF”’ and cool the engine coolant tempera-
ture to the range of —-10 to 40°C (14 to 104°F). Retry
from step 1).

5)

Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-348.

CR

=N

Turn ignition switch “ON” and select “MODE 17 with
GST.
Check that engine coolant temperature is within the
range of =10 to 40°C (14 to 104°F).
Check that voltage between ECM terminal (EGR
temperature) and ground is less than 4.8V.
Start engine and let it idle for at least 70 seconds.
Stop engine.
Perform from step 1) to 4).
Select “MODE 3” with GST.

OR

I N5\|
iy

3)

5)

Turn ignition switch “ON".
Check the following voltages.
ECM terminal &) (engine coolant temperature)
and ground:
1.5 - 4.4V
ECM terminal 62 (EGR temperature) and ground:
Less than 4.8V
Start engine and let it idle for at ieast 70 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
Perform “Diagnostic Test Mode Il (Self-diagnostic
results)”’ with ECM.

EC-346



TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (Cont’d)

EC-EGRC1-01

@
IGNITION SWITCH ]
ON or START mmmm : Detectable line for DTC .
cuse | Refer to *EL-POWER" wmmmee : Non-deteciable line for DTC (el
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LG
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TROUBLE DIAGNOSIS FOR DTC P1402

=

DR Improper connection

EGR Function (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

k4

CHECK VACUUM HOSE.
Check vacuum hose for clogging, cracks
or improper connection.

NG

E A4

oK

Repair or replace vacuum
hase.

SEF109L

B8]

WEGRC SOLY CIRCUITH
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

[Next ][ NO [ YES |

MEF857D

NG

hd

O

W ACTIVETEST R

EGRG SOLV
(EGR)

MONITOR
CMPS«RPM (REF)

732rpm

Repair or replace EGRC-
solenoid valve or repair
circuit.

BT [on/OFF][ OFF |

SEF319U

CHECK COMPONENT
{EGRC-solenoid valve).
1. Turn ignition switch “ON",

2. Perform “EGRC SOLV CiR-
CUIT” in "FUNCTION TEST"”
mode with CONSULT.

CR
1. Turn ignition switch "ON”.

2. Turn EGRC-solenoid valve "ON”
and “OFF” in "ACTIVE TEST"
mode with CONSULT and check
operating sound.

OR

1. Start engine and keep engine
speed at 2,000 rpm in 1st shift
position.

2. Check operating sound of the
solenoid valve when disconnect-
ing and reconnecting EGRC-
solenocid valve harness connec-
tor. (The DTC or the 1st trip
DTC for the EGRC-solenoid
valve will be displayed, however,
ignore it.)

lOK
CHECK COMPONENT
(EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION"
on next page.

NG

lOK

Repiace EGRC-solenoid
valve.

CHECK COMPONENT

{EGR valve).
Refer to “COMPONENT INSPECTION”

NG

Y

on the next page.
LOK

Replace EGR valve.

CHECK COMPONENT
(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION”

NG

on EC-350.
¢ OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

'

Check resistance of EGR temperature
5ensor.
Refer to the next page.

‘

INSPECTION END

EC-348

»| Replace EGRC-BPT valve.




TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)

COMPONENT INSPECTION
EGR valve
EGR valve ar
e Apply vacuum to EGR vacuum port with a hand vacuum -
pump.
EGR valve sprlpg.should lift. I&
e Check for sticking
If NG, repair or replace EGR valve.
ELH]
MEF137D
. LG
EGRC-solenoid valve Lo
Check solenoid valve, following the table as shown below:
Air passage Air passage
Conditions continuity continuity
® e between @ and between @ and @ =
12V direct current supply e
BATTERY between terminals @ and Yes No
Gl
No supply No Yes
AECO19)  [f NG, replace EGRC-solenoid vaive, ,
G4
EGR temperature sensor
A Check resistance change and resistance value.
&
<Reference data> T
EGR temperature Voltage Resistance
°C (°F) v MO A,
0 (32) 4.61 0.68 - 1.11
[Q] 50 (122) 253 0.09 - 0.12 a2
L o 100 {212) 0.87 0.017 - 0.024 b
sersasn  If NG, replace EGR temperature sensor. -
Ef
10,000 r
I ST
1,000 RS
<
@ BT
j
[
% 100
o [,
[
1 1 1 J E—— J
[} 50 100 150 200
32y  (122) (212) (302) (392)
Temperature °C (°F) SEF320U
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)
EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while
applying a pressure above 0.981 kPa (100 mmH,O, 3.94
inH.,O) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

=,
f Apply pressure

SEFO83P

504 EC-350



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure)

Note: If both DTC P1440 and P0446 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448
first. (See EC-368.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using of vapor pressure in the fuel tank. )
The EVAP canister vent control valve is closed to shut the EVAP purge line. The vacuum cut valve bypass EN
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge volume
control solenoid valve. The EVAP control system pressure sensor can now monitor the pressure inside .

the fuel tank.
If pressure increases, the ECM will check for leaks in the line between the vacuum cut valve and EVAP

canister purge volume control solenocid valve.

s

EVAP control system pressure s

ensor
EVAP service port
Vacuum cut valve bypass valve
Refueling control valve ‘lgy—l
and refueling EVAP
| & |

il
iy

vapor cul valve P
P oL
Fuel tank Vacuum-> | EVAP
cut valve |canister
EVAP canister EVAP canister purge— T
vent control volume control
valve solenocia valve SEF323L
Al
ON BOARD DIAGNOSIS LOGIC
Diagnostic
ion i Check ltems s
TrOUDl\II% Code Malfunction is detected when ... (Possible Cause) E
P1440 ® EVAP control system has a leak. ® Incorrect fuel tank vacuum relief valve
0213 ® EVAP control system does not operate properly. ® Incorrect fuel filler cap used Bl
® Fuel filler cap remains open or fails to close.
® Foreign matter caught in fuel filler cap.
® | eak is in line between intake manifold and EVAP
canister purge volume control solenoid valve. R
® Foreign matter caught in EVAP canister vent control
valve.
® EVAP canister or fuel tank leaks =
® EVAP purge line (pipe and rubber tube} leaks 511}
® EVAP purge line rubber tube bent.
#® Blocked or bent rubber tube to EVAP control system
pressure sensor .
® | oose or disconnected rubber tube i
® EVAP canister vent control valve and the circuit
& EVAP canister purge volume control solencid valve
® Absolute pressure sensar gy
® Tank fuel temperature sensor =1
® MAP/BARQ swilch solenoid valve
#® Blacked or hent rubber tube to MAP/BARQ switch
solenoid valve A
¢ (-ring of EVAP canister vent control valve is missing o
or damaged.
® Water separator
® EVAP canister is saturated with water. EL
® Refueling EVAP vapor cut valve
CAUTION:

s Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the D}

MIL may come on.
o [f the fuel filler cap is not tightened properly, the MIL may come on.
e Use only a genuine rubber tube as a replacement.
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TROUBLE DIAGNOSIS FOR DTC P1440

B EVAP SML LEAK P1440 8 [ ]

1)PERFORM TEST AT A
LOCATION OF 5-30C
(41-86F)

2)STOP ENGINE AND TURN
IGN SW ON.

3)CLAMP EVAP HOSE
TIGHTLY. SEE SERVICE
MANUAL FOR LOCATION.

4)TOUCH START.

| EXIT || START

SEF294U

Under vehicls VieMVacuum cut val

\\\}E—EZE bypass valve
N
S

Hose cli
.?50 S

ve

pper

SEFB66U

W EVAP SML LEAK P1240l [

kkkkkk QK *kkkk*

[ END_ ][ PRINT

SEF295U

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Never use compressed air or high pressure pump.
Otherwise, EVAP system may be damaged.

NOTE:
e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE’’ has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

¢ Always remove service port adapter from service port
when applying air up to 0.69 to 1.38 kPa (5.14 to 10.34
mmHg, 0.202 to 0.407 inHg).

¢ During the test, clamp the EVAP hose tightly as shown
at left.

e If both DTC P1440 and P1448 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. (See
EC-381.)

1) Turn ignition switch “ON”.

2) Select “EVAP SML LEAK P1440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Foliow the instruction displayed.

Make sure that “OK” is displayed.

If “NG” is displayed, refer to

PROCEDURE”, EC-354.

OR

3)
“DIAGNOSTIC

NOTE:

Be sure to read the explanation of “Driving pattern” on

EC-44 before driving vehicle.

@ 1} Start engine.

= 2) Drive vehicle according to “Driving pattern”, EC-44.

3) Stop vehicle.

4} Seiect “MODE 1”7 with GST.

e |f SRT of EVAP system is not set yet, go to the fol-
lowing step.

e |f SRT of EVAP system is set, the result will be OK.

5) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

6) Start engine.

It is not necessary to cool engine down before driv-

ing.

7) Drive vehicle again according to the
pattern”, EC-44.

8) Stop vehicle.

9) Select "MODE 3” with GST.

e |f P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-373.

o If PO440 is displayed on the screen, go tc “DIAG-
NOSTIC PROCEDURE”, EC-271.

o |f P1440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE” in “TROUBLE DIAGNOSIS
FOR DTC P1440”, EC-354.

o | P0440, P1440 and P1447 are not displayed on the
screen, go to the following step.

“Driving

EC-352



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)
10) Select “MODE 1” with GST.
e |f SRT of EVAP system is set, the result wifl be OK. g
e |f SRT of EVAP system is not set, go to step 5).
OR
NOTE: A
¢ Be sure to read the explanation of “Driving pattern” on
EC-44 before driving vehicle.
e |t is better that the fuel level is low. E
@ 1) Start engine.
2) Drive vehicle according to “Driving pattern”, EC-44,
3) Stop vehicle.
4} Tumn ignition switch “OFF” and wait at least 5 sec-
onds.
5) Perform the step 1) to 4) again.
6) Turn ignition switch “ON” and perform “Diagnostic
Test Mode (Self-diagnostic results)” with ECM. FE

LG

)

[P
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TROUBLE DIAGNOSIS FOR DTC P1440

SEF434Q
E] Adapter for service port

EVAP
service
port

Pressure pump SEF462U

F

B EvaP SYSTEM CLOSE B
APPLY PRESSURE TO EVAR
SYSTEM FROM SERVIGE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.

NEVER USE COMPRESSED
AR OR HIGH PRESSURE
PUMP!

DO NOT START ENGINE.
TOUCH START.

CANCEL || START [

SEFB58U

"é- i
\ e EVAF‘ canister purge voiume

@\ ‘W)

control solenmd valve harness\-\

connector
.(!

\\‘ =—‘f-1 i -’f"\ %
“!

’Fr\ rr‘b

',*’.r

U-'-T i

\

Fuel regulator o

SEF498U

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

|

v

CHECK FUEL FILLER CAP.

1. Check for genuine fuel filler cap design.

2. Check that fuel filler cap does not
remain open, closes properly and does
not contain foreign matter.

3. Check the air releasing sound while
opening the fuel filler cap.
If ratching sound is heard, go to proce-
dure

4. Check fuel tank vacuum relief valve.
Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-21.

NG

« I

Y

2. Replace with genuine

1. Open {uel filler cap, then
clean cap and fuel filter
neck threads using air
blower and retighten
until the ratching sound
is heard.

fuel filler cap.

EVAP canister vent
@/ control valve harness

connactor
~

SEF497U

CHECK FOR EVAP LEAK.

To distinguish EVAP leak portion,

proceed with the following steps.

1. Install the EVAP service port
adapter and the pressure pump.

2. Turn ignition switch “ON".
Select “EVAP SYSTEM
CLOSE” of "WORK SUP-
PORT” mode with CONSULT.

3. Touch "START” and apply pres-
sure to the EVAP line until the
pressure indicator reaches
middle of the bar graph.

4. Using EVAP leak detector, dis-
tinguish the leak portion. For
the leak detector, refer fo
instruction manual for more
details.

Refer to “EVAPORATIVE EMIS-
SION SYSTEM”, EC-20.

® Never use compressed air or
high pressure pump.

® Improper installation of ser-
vice port may cause leaking.

OR

NG

Refer to “How to detect fuel vapor
leakage”, EC-22.

®

OK

Y

Y

Repair or replace.

CHECK COMPONENT

{EVAP canister purge volume control sole-
neid valve).

Refer to "COMPONENT INSPECTION”,
EC-357.

NG

hd

oK

D] v

Replace EVAP canister
purge voelume conirol sole-
noid valve.

CHECK COMPONENT AND CIRCUIT
(EVAP canister vent control valve, O-ring
and waler separator).

Refer to "DIAGNOSTIC PROCEDURE”,

EC-285.

EVAP canister
/// -

NG

YOK

(Go to next page.)

EC-354

Repair or replace EVAP
canister vent controi valve
and O-ring or harness/
cennecior.




TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

®

&l
EVAP canister

'1/ CHECK IF EVAP CANISTER IS SATU- NG Replace EVAP canister.
RATED WITH WATER. A
1. Remove EVAP canisler with EVAP can- o
ister vent control valve attached.
2. Check if water will drain from the EVAP
canister. E
) If it will, weigh the EVAP canister with it
& EVAP canister the vent control valve attached.
N4 vent control valve  gersesyl | If the weight is:
More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 1b) - OK
BAcTVETESTE [ oK
I
___PURG VOL CONT/V  0.0% CHECK COMPONENT (EVAP canister Check the following.

---------- MONITOR =====z=222 p/u\_rja volume control solencid valve). ® CVAP canister purge vol-

Y

Water

=
©

NG

A J

CMPS*RPM(REF) 700rpm 1. Disconnect vacuum hose to ume control solenoid

FR 02 MNTR RICH EVAP canister purge volume valve

A= ALPHA 100% controi solencid valve at EVAP Refer to “"COMPONENT

' 2. Start engine, ® Vacuum hoses for clog- )
3. Perform "PURG VOL CONT/V” ging ar disconnection L
in “ACTIVE TEST” mode. Refer to “Yacuum Hose

LQLLH up ” DWN JIOd‘ 4. TJouch “Qu” on CONSULT Drawing”, EC-13.

SEF339U screen to increase “PURG VOL
CONT/” opening to 100.0%. [iE

5. Check vacuum hose for vacuum
when revving engine up to 2,000
rpm. -

- Vacuum should exist. A

T 1\ V OR Bt

7 7 @ 1. Start engine and warm it up to
)

=
i

"Absolute pressure //._ﬁ__

e ~Asensor harness

normal operating temperature.

2. Stop engine and et it idle for at [FA,
least 80 seconds.

3. Disconnect vacuum hose to
EVAP canister purge volume
caontrol solenoid valve at EVAP i
service port.

4. Start engine.

SEF455L) 5. Check vacuum hose for vacuum

when revving engine up to E

. ey el o W 2,000 rpm.
~ MAP/BARQO switch%—lA Vacuum should exist.
solenoid valve %j =
" oK $T
v

harhess connector
L 28 NG
CHECK COMPONENT Replace absolute pressure
(Absolute pressure sensor). sensor. B
Refer to “COMPONENT INSPECTION", a
EC-359.

[
Air cﬁa/ay
e

¥

~.

D

¥

0K o
, o1
sersoou| | CHECK COMPONENT NG, Replace MAP/BARO

(MAP/BARQO switch solenoid valve). switch solenoid valve. i
Refer to “COMPQONENT INSPECTION”, gl
II View with seat back and seat cushion EC-380.

T

Brake master

cylinder
TN

OK
1] . EL

CHECK COMPONENT NG Replace tank fuel tempera-
{Tank fuel temperature sensor). ture sensor.

Refer to “COMPONENT INSPECTION”, (o2
EC-380.

Y

¥ OK

(Go o next pags.)

7SRO
<
i T ~—
. Tank fuel temperature 4
“sensor harness connector
- — SEFG56U

EC-355 509



TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

CHECK COMPONENT. NG | Repair or reconnect the
Check EVAP purge line (pipe, rubber tube, | hose.

fuet tank and EVAP canisier) for cracks or

improper connection.
Refer to "EVAPORATIVE EMISSION
SYSTEM”, EC-23.

vLOK

CHECK COMPONENT NG_ Replace refueling control
(Refueling control valve). "| valve.
Refer to “COMPONENT INSPECTION",
EC-28.
OK

¥

Clean EVAP purge line (pipe and rubber
tube) using air blower.

v
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

4
INSPECTION END

510 EC-356



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)

HAcTVETESTE [
COMPONENT INSPECTION
AU EVAP canister purge volume control solenoid valve I
CMPSRPM(RCF) 700rpm 1. Check air passage continuity.
FR O2 MNTR RICH (2
AF ALPHA 100% - , —
THRTL POS SEN 0.52v Condition Air passage continuity
(PURG VOL CONT/V valve) between (&) and =
Sl
[Qu][ UP ] DWN |[Qd] 100.0% Yes
SEF333U 0.0% No
LG

2. Start engine.

3. Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT. Check that engine speed var-
ies according to the valve opening.

If NG, replace the EVAP canister purge volume con-

trol solenoid valve. =2
OR
(E) Check air passage continuity.
&L
. Air passage continui
SEFE60U Condition betsveen g@) and
MT
12V direct current supply between ter- Yos *
minals
No supply No AT
If NG, replace solencid valve.
A
=4,
@ SEF661U
E8
ST
(A

[

EC-357 511
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

O-ring @
Bavee [ EVAP canister vent control valve
vENT CONTROLY OFF Check air passage continuity.
====z===: MONITOR =======: KE Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
CMPSRPM(POS)  Orpm
FR 02 MNTAHB1 RICH

T POSGEN ooy o Air passage continLilty
Condition between @ and

E ON/OFF Vent control valve ON No

SEFE01U Vent control valve OFF Yes

OR
o, O -
(T Ty lg
OQ = DO ‘4"?‘1».
® Condition Air passage continuity
%\0 _ Q between (A) and
-ring
12V direct current supply between fer- N
: /_/j minals @ and @ ©
/51 - 63 N-m No supply Yes

{0.52 - 0.64 kg-m,

BATTERY 45.1 - 55.6 in-tb)
SEF9695

=\

s

* (@A) : Bottorn hole (To atmosphere)
(B) : Emergency tuhe (From EVAP canister)

©: Inlet port (To member) SEFa2aT

If NG, clean vaive using air blower or replace as necessary.

If the portion is rusted, replace EVAF canister vent controi
valve.

Make sure new O-ring is installed properly.

Water separator

1. Check visually for insect nesis in the water separator air
iniet.

2. Check visually for cracks or flaws in the appearance.

3. Check visually for cracks or flaws in the hose.

4. Check that @) and (© are not clogged by blowing air from
® with @&, and then © plugged.

5. In case of NG in items 2 - 4, replace the parts.

e Do not disassemble water separator.

EC-358



TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)

WsomveresT® [ Absolute pressure sensor
MaP/BARO swv - MAP @ 1. Start engine and warm it up to normal operating tem- €I
zzzzzzzzzz MONITOR zzzzzzzzz: _ perature.
ﬁ’;\”ggggg(sﬁf) I\L‘igfpm 2. Perform “MAP/BARO SW/N" in “ACTIVE TEST”
ABSOL PRES/SE 1.3v mode with CONSULT. e
3. Check the following.
e Condition: At idie under no-load Ei
¢ CONSULT displa s
CIONN  MAP | o
SEF500R MAF/BARO ABSOL PRES/SE (Voltage)
BARO More than 2.6V L&
W AcTIVETEST I D MAP Less than the voltage at BARO
MAP/BARO swW/  Baro If NG, go to step 4; if OK, inspection end.
=zzz=z=z== MONITOR zzzz=zzzz=: 4, Tumn ignition switch “OFF".
CMPS*RPM{REF) 700rpm 5 Remove absolute pressure sensor with its harness connec-
MAP/BARO SWN  BARO £
ABSOL PRES/SE 4.3v tor connected. hE
6. Remove hose from absolute pressure sensor.
7. Turnignition switch “ON” and check output voltage between

terminal @) and engine ground.

BARO The voltage should be 3.2 10 4.8 V.

SEF498R| 8. Use pump to apply vacuum of -26.7 kPa (—200 mmHg,

p— —7.87 inHg) to absolute pressure sensor as shown in figure M7
W E} and check the output voltage.
i The voltage should be 1.0 to 1.4 V lower than the value i
measured in step 7. o
(Cﬂﬂ CAUTION:

Absolutc pressure — ’ I
]

e Always calibrate the vacuum pump gauge when using =4,

it.
¢ Do not apply pressure over 101.3 kPa (760 mmHg, 29.92
inHg). 5 i
9. If NG, replace absolute pressure sensor.

sensor

SEF098S

EC-359 513



514

TROUBLE DIAGNOSIS FOR DTC P1440

WAacTvETESTE [

MAP/BARO sw/v  MAP
—-======== MONITOR ==zzzzz=z=:
CMPSsRPM(REF) 700rpm
MAP/BARCO SW/V MAP
ABSOL PRES/SE 1.3V

[ BARO |V

SEF500R

W AacTive TEST I ]

MAP/BARC SwV  Baro
==zzzz==== MONITOR zzzozzzz=z
CMPS*RPM(REF) 700rpm
MAP/BARO SW/V BARO
ABSOL PRES/SE 4.3V

SEF498R

SEF363U

sensor connector
DISCONNEET

Hot Water7

Tank fuel temperature

SEF314U

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) {Cont’d)

MAP/BARO switch solenoid valve

1.
@ perature.

2. Perform

3. Check the following.

“MAP/BARC SW/V” in
mode with CONSULT.

Start engine and warm it up to normal operating tem-

“ACTIVE TEST”

o Condition: At idle under no-load

e CONSULT display

MAP/BARO ABSOL PRES/SE (Voltage)
BARO More than 2.6V
MAP Less than the voltage at BARD
s Time for voltage to change
MAP/BARO SW/S Time to switch
BARO to MAP
1 second, max.
MAP to BARO

4. If NG, replace solenoid valve.

OR

1. Remove MAP/BAROQO switch solenocid valve.
2. Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between @ and @
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes

3. It NG, replace solenoid valve.

Tank fuel temperature sensor
Check resistance by heating with hot water or heat gun as

shown in the figure.

Temperature °C (°F})

Resistance kO

20 (68)

23-27

50 {122)

0.79 - 0.90

If NG, replace tank fuel temperature sensor.
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Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve

&l
SYSTEM DESCRIPTION
Camshaft position sensor Engine speed » i
LB
. Amount of intake air

Mass air flow sensor . E
Engine coolant temperature e

o

Engine coolant temperaiure sen-
sor

¥

Ignition switch Start signal ,
ECM :
(ECCS EVAP calnlster EE
" purge volume
o Throttle position control N _
Throttle position sensor .  module) contral solenoid
valve &L
W=
Throttle position switch Closed throttle position R
AT

Density of i haust
Front heated oxygen sensar ensily of oxygsn In exnaust gas » .
(Mixture ratio feedback signal) #lr

Fuel temperature in fuel tank

¥
]
i

Tank fuel {emperature sensor

. Vehicle speed
Vehicle speed sensor P B

hd

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapcr by-pass g2
passage in the EVAP canister purge volume control solenoid valve changes to control the flow rate. The
EVAP canister purge volume control solenoid valve repeats ON/OFF operation according to the signal
sent from the ECM. The opening of the valve varies for optimum engine control. The optimum value stored &
in the ECM is determined by considering various engine conditions. When the engine is operating, the
flow rate of fuel vapor from the EVAP canister is reqguiated as the air flow changes.

hl COMPONENT DESCRIPTION

The EVAP canister purge volume control sclenoid valve uses
ON/OFF duty to control the flow rate of fuel vapor from the &L
EVAP canister. The EVAP canister purge volume control sole- .

Ny = noid valve is moved by ON/OFF puises from the ECM. The v
‘,@ L longer the ON pulse, the greater the amount of fuel vapor that I
N —— will flow through the valve.

j SEF337U
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TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’'d)

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

MONITOR ITEM CONDITION SPECIFICATION

Idle 0 step

® Engine; After warming up
PURG VOL C/V ® Ajr conditioner switch “CFF”
® No-load

Vehicle running (Shift lever “17)
2,000 rpm (90 seconds after start- | —
ing engine)

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
M:JT)AL COLOM ITEM CONDITION (DC Voltage)

[Engine is running.|

[Ignition switch "OFF”| 0- 1V

For a few seconds after turning ignition switch
4 W/G ECCS relay {Self-shutoff) “OFE”

|Ignition switch “OFF”'

BATTERY VOLTAGE

A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
EVAP canister purge vol- |Engine is runm’ng.‘ BATTERY VOLTAGE
5 L ume control solenoid l__
valve Idle speed (11 - 14V}
56 | WR BATTERY VOLTAGE
Power supply for ECM Ignition switch “ON"
61 | wWhR PPY ['9 N (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when .... (Possible Cause)
P1444 ® The canister purge flow is detected during the ® EVAP control system pressure sensor
0214 specified driving conditions, even when EVAP ® EVAP canister purge volume control solenoid
canister purge volume control solenoid vaive is valve (The valve is stuck open.)
completely closed. ® EVAP canister vent control valve
® EVAP canister
® Hoses
(Hoses are connected incorrectly or clogged.)
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B PURG VOL CN/V P14448 [ ]
QUT OF CONDITION
—————————— MONITOR =======z=:
CMPS-RPM(REF) Orpm
THRTL POS SEN 0.51V

B/FUEL SCHDL Oms

SEF244U

M PURG VOL CNA P14440 [_]

TESTING

700rpm
0.51V
0.9mns

CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

" SEF245U

B PURG VOL CNA P1444M [}

COMPLETED

SELF-DIAG

SEF246U

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Vaive (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and walt at least 5 seconds before
conducting the next test.

TESTING CONDITION:
Always perform test at a location of 5°C (41°F) or more.

/['j 1)

2)
6)

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

Turn ignition switch “OFF” and wait at least 5 sec-
onds.

Turn ignition switch “ON".

Select “PURG VOL C/V P1444” of "EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Touch “START".

Start engine and let it idie until “TESTING” on CON-
SULT changes fo “COMPLETED". (It will take for at
least 2 seconds.)

If “TESTING” is not displayed after 5 minutes, retry
from step 2).

7)

Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. (If “NG" is displayed, refer
to “DIAGNOSTIC PROCEDURE".)

OR

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

Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Start engine and et it idle for at least 2 seconds.
4) Select “MODE 7" with GST.
OR
@@ 1) Start engine and warm it up to normal operating tem-
- perature.
2) Tum ignition switch “OFF” and wait at least 5 sec-

onds.

Start engine and let it idle for at least 2 seconds.
Turn ignition switch “OFF” and wait at feast 5 sec-
onds.

Turn ignition switch “ON” and perform “Diagnostic
Test Mode (Self-diagnostic results)”’ with ECM.

EC-363
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TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

EC-PGC/V-01

BATTERY

mmmm - Detectable line for DTG

% 10A Refer to “EL-POWER".
. Non-detectable iine for DTC

WG WR
I To
—- e
EC-MAIN
@ @uwrRmp - s
W.!H EC-MAFS
[‘"‘| EVAP
2] CANISTER
PURGE
® é VOLUME
CONTROL
| | Cr v
WG WR WA L
1 et (et =1 o
SSOFF VB VB EVAP Eacs
CONTROL
MODULE)

Reter to last page (Foidcut page).

@) . €2

1TaTal 41 sk s 7 |8 ] e [10l(wss 52 BIGD)
1132 [1a [14 [15 [16 17138 w Gl T

101]1021103| {104]105|106 33

107[108]109] |110]111]112
113[1143115] [116]117]118

AEC380A
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B a0
e da
VAF‘ canistar purgeﬁ

\\‘l =

control solenmd valve harness .
~ \-

connector
(
SRR S@J\\/ua
m.rg

\\\\\‘”

SEF496U

AE
]

(112

b Fuel regulator

&7

MEC810B

. DISCONMECT . . DISCOMNEGT

[ ecm o CONNECTO?|
5

[Q]

SEF338U

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

@l
INSPECTICN START
[FFAY
¥
CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “OFF”, ® Harness for open or EM
2. Disconnect EVAP canister purge voi- short between EVAP
ume control solencid valve harness canister purge volume
connector. control solenoid valve e
3. Turn ignition switch “ON". and ECCS relay h
4, Check voliage between terminal @ ® Harness for open or
and engine ground with CONSULT or short between EVAP
tester. canister purge volume
Voltage: Battery voltage control soienoid valve
and ECM
OK if NG, repair harness or B
connectors. 5
= v
NG . L,
CHECK OUTPUT SIGNAL CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF”. Repair open circuit ar short
2. Disconnect ECM harness connector. to ground or short to power
3. Check harness continuity between in harness or connectors, A0
ECM terminal @ and terminal @
Continuity should exist.
Ii OK, check harness for short to 5T
ground and short to power. Al
l OK
NG =4
CHECK COMPONENT »| Replace EVAP control sys- -
{(EVAP control system pressure sensor). tem pressure sensor.
Refer 1o “COMPONENT INSPECTION” in .
"TROUBLE DIAGNOSIS FOR DTC [
P0450”, EC-288.
K _
+° 2R
CHECK COMPONENT NG.; Replace EVAP canister
{EVAP canister purge volume control sole- purge volume control sole-
noid valve). noid valve. aT
Refer to “COMPONENT INSPECTION",
EC-367.
l OK RS
CHECK COMPONENT NGV Replace EVAP canister
(EVAP canister vent control valve). vent control valve. BT
Refer to "COMPONENT INSPECTION",
EC-287.
Jox HA
(Go to next page.} EL
B
519
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TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

/, EVAP canister l
NG .
CHECK RUBBER TUBE FOR CLOG- »| Clean, repair or replace
GING. rubber tube and/or water
Check abstructed water separator and separator.

rubber tube to EVAP canister vent control

\ valve and clean the rubber tube using air
Water. & EVAP canisier blower.
¢ vent control valve gepsagy For water separator, refer to EC-372.
OK
¥

NG Replace EVAP canister.

CHECK IF EVAP CANISTER IS SATU-

¥

RATED WITH WATER.
1. Remove EVAP canister with EVAP can-
ister vent control valve atltached.
2. Check if water wil! drain from the EVAP
canister.
If it will, weigh the EVAFP canister with
the vent control valve attached.
If the weight is:
More than 1.8 kg (4.0 Ib) —» NG
Less than 1.8 kg (4.0 Ib) —» OK

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-97.

|

INSPECTION END
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Evaporative Emission (EVAP) Canister Purge

Volume Control Solenoid Valve (Cont’d)
BmAcTiveTESTH [
COMPONENT INSPECTION
PURG VOL CONTV  0.0% ] i @l
zzazzzz=zz MONITOR ==zzz=zz=z EVAP canister purge volume control solenoid valve
CMPSsRPM(REF) 700rpm : P
FR 02 MNTR RICH @) 1. Check air passage continuity. B
AF ALPHA 100%
THRIL POS SEN 0.52v Condition Air passage continuity
{PURG VOL CONT/V valve} between (&) and ER
([Qu][_UP_ ][ DWN JQd 100.0% Yes
SEF338U
0.0% No LE
2. Start engine.
3. Perform “PURG VOL CONT/” in "ACTIVE TEST”
mode with CONSULT. Check that engine speed var-
ies according to the valve opening.
If NG, replace the EVAP canister purge volume con-
trol solenoid valve. FE
OR
@ Check air passage continuity. A
L
SEF660U, Condition Air passage continuity
between (&) and IER
12.V direct current supply between ter- Yes
minals
AT
No supply No
It NG, replace solenoid valve. [N
R
@ SEFB61LU
BlR
&r
BT
FA
EL
1D
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TROUBLE DIAGNOSIS FOR DTC P1446

Atmospheric pressure CO”“[ Terminal

side

Canister side

Plunger Spring

SEF378Q

Rear isft tire =7

EVAP canister vent
@}control valve harness

connector
~

s

SEF4970)

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close)

COMPONENT DESCRIPTION

The EVAP canister vent control valve is located on the EVAP
canister and is used to seal the canister vent.

This solenoid (the EVAP canister vent control valve) responds
to signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid
valve is energized.

A plunger will then move to seal the canister vent. The ability to
seal the vent is necessary for the on board diagnosis of other
evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usually
remains opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and
allows “EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference vaiues

MONITOR ITEM

CONDITION SPECGIFICATION

VENT CONT/V @ |gnition switch: ON

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL | oo ITEM CONDITION (DC Voltage)
NO.
EVAP canister vent con- e BATTERY VOLTAGE
108 PU 1ol valve Ignition switch “ON (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
L Check Htems
Trout?\l'l% Code Malifunction is detected when ... (Possible Cause)
P1446 ® EVAP canister vent control valve remains closed ® EVAP canister vent control valve

0215

under specified driving conditions.

® EVAP control system pressure sensor and the circuit
# Blocked rubber tube to EVAP canister vent control
valve

Water separator

EVAP canister is saturated with water.

EC-368
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Evaporative Emission (EVAP) Canister Vent

Control Valve (Close) (Cont’d)

* MONITOR 3 noFalL L] DIAGNOSTIC TROUBLE CODE CONFIRMATION

CMPSsRPM(REF) 1500rpm PROCEDURE &

COOLAN TEMP/S 85°C

VHCLSPEEDSEN  Okm/h CAUTION: i

THRTL POS SEN 1.68Y Always drive vehicle at a safe speed. i

B/FUEL SCHDL 1.0msec NOTE: o
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before

serassy;  conducting the next test.

1} Turn ignition switch “ON". LG
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine.
4) Drive vehicle at a speed of approximately 80 km/h
(50 MPH) for a maximum of 15 minutes.

NOTE:
If a malfunction exists, NG result may reveal soon. IFE
OR
=) 1} Start engine. ~
@gp 2) Drive vehicle at a speed of approximately 80 km/h oL
{50 MPH} for 15 minutes.
3) Select “MODE 7” with GST. 0T

OR

oy 1) Start engine.

2) Drive vehicle at a speed of approximately 80 km/h 4y
(50 MPH) for 15 minutes. “

3) Turn ignition switch “OFF” and wait at least 5 sec-
onds. E

4) Turn ignition switch “ON” and perform “DIAGNOS-
TIC TEST MODE (Self-diagnostic resulis)” with
ECM. B

A&
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TROUBLE DIAGNOSIS FOR DTC P1446

Rear left tire "

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

EV\AP canister

SEF498U

(EVAP control system pressure sensor).

1. Check for discennection of hose con-
nected to the sensor.

2. Check sensor hamess connector for
water.
Water should not exist.
If OK, go io step 3.

3. Check EVAP control system pressure
SEensor.

Refer to "DIAGNOSTIC PROCEDURE",

EC-291.
lOK

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

l Trouble is not fixed.

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

nector and retest.

INSPECTION END

EC-370

EVAP canister vent NG -
@, control valve harness CHECK RUBBER TUBE FOR CLOG- | Clean, repair or repface
connecior GING. rubber tube and/or water
- Check obstructed water separator and separator.
rubber tube to canister vent contro
/\EVAP bber tube to EVAP canist t control
canister valve and clean the rubber tube using air
P seFaoruf | o
For water separator, refer to EC-372.
OK
h 4
EVAP canister CHECK COMPONENT NGk Replace EVAP canister
./ (EVAP canisier vent contral valve and vent control valve and
O-ring). O-ring.
Refer to "COMPONENT INSPECTICN”
on next page.
OK
Water & EVAP canister E v NG
vent control valve CHECK IF EVAP CANISTER IS SATU- 5| Replace EVAP canister.
SEF596U >
RATED WITH WATER.
EVAP control system 1. Hemove EVAP canister with EVAP can-
ressUre SBNSO isler vent control valve attached.
ﬁ 2. Check if water will drain from the EVAP
arness conn'ector , e canister.
Vacuum cit valve If it will, weigh the EVAP canister with
bypass valve the vent controf valve attached.
If the weight is:
More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 Ib) — OK
S OK
V. t
N v
T ™ 1 CHECK COMPONENT AND CIRCUIT NG | Repair of replace harness

and/or connectors or
replace EVAP control sys-
tem pressure sensor,
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Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

Q-ring Q
CONNECT
T B COMPONENT INSPECTION
VENT CONTROLY OFF EVAP canister vent control valve
=222z MONITOR ====z2=: Check air passage continuity.
oS MNTREY R Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
AF ALPHA-B1 100%
THRTL POS SEN Q.52v
‘ " Air passage continuity
ON _||ON/QFF
I OYRE| OFF | Condition botweon (B) and
SEF601U ON No
OFF Yes
T T
o0 OR
fg\ ® | &
_ . OrringQ - Air passage continuity
Condition between @ and
) s51-63Nm 12V direct current supply between ter- No
{0.52 - 0.64 kg-m, minals (1) and 2
45.1 - 55.6 in-Ib) ea

SEF9838

HETE

EVAP control system

pressure sensor

SEF400S

No supply

if NG, clean valve using air blower or replace as necessary.
If the portion is rusted, replace EVAP canister vent control

valve,

Make sure new O-ring is installed properly.

EVAP control system pressure sensor
1. Remove EVAP control sysiem pressure sensor with its har-

ness connector connected.

2. Remove hose from EVAP control system pressure sensor.
3. Use pump to apply vacuum and pressure to £EVAP control

system pressure senseor as shown

in figure.

4. Check output voltage between terminal ) and engine

ground.

Pressure (Relative ta atmospheric pressure) Voltage (V}
0 kPa {0 mmHg, 0 inHg) 3.0-36
-9.3 kPa (-70 mmHg, —2.76 inHQ) 04-086

CAUTION:

e Always calibrate the vacuum pump gauge when using

it.

e Do not apply pressure over 20.0 kPa (150 mmHg, 5.91

inHg).

5. If NG, replace EVAP control system pressure sensor.

EC-371
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TROUBLE DIAGNOSIS FOR DTC P1446

Biind plug

* @: Bottom hole {To atmosphere)

@ : Emergency tube (From EVAP canisler)

© : Inlet port (To member)

e P

L A Ny

SEF829T

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

Water separator

1.

*u rop

Check visually for insect nests in the water separator air
inlet.

Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that &) and © are not clogged by blowing air from
with ®, and then (© plugged.

in case of NG in items 2 - 4, replace the parts.

Do not disassembie water separator.

EC-372



TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring

Note: If both DTC P0510 and P1447 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P0510
first. (See EC-303.)

vapor cui valve

EVAP control system pressure s

Refueling control valve
and refueling EVAP

ensor EVAP
Vacuum cut valve bypass valv g/ 58""7

O

Vacuum EVAP

Fuel tank ;
cut valve |canister

EVAP canister
vent control \%@
valve

EVAP canister purge
volume control
solenocid valve SEF323U

SYSTEM DESCRIPTION
In this evaporative emission (EVAP) control system, purge flow occurs during non-closed throttle condi-
fions. Purge volume is related to air intake volume. Under normal purge conditions {non-ciosed throttle),
the EVAP canister purge volume control solenoid valve is open. Purge flow exposes the EVAP control
system pressure sensor to intake manifold vacuum.

ON BOARD DIAGNOSIS LOGIC

Under normal conditions (non-closed throttle), sensor output voltage indicates if pressure drop and purge
flow are adequate. If not, a fault is determined.

Diagnostic
i Check items
TrOUbr!l% Code Malfunction is detected when ... (Possible Cause)
P1447 ® EVAP control system does not operate properly. ® EVAP canister purge volume control solenoid valve
0111 ® EVAP control system has a leak between intake stuck closed

manifold and EVAP control system pressure sensor.

EVAP control system pressure sensor and the circuii
Loose, disconnected or improper connection of rubber
tube

Blocked rubber tube

Blocked or bent rubber tube to MAP/BARO switch
solenoid valve

Cracked EVAP canister

EVAP canister purge volume controf solenoid vailve
circuit

Closed throttle position switch

Blocked purge port

EVAP canister vent control vaive

EC-373
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B PURG FLOW P1447 B []
OUT OF CONDITION

CMPS-RPM(REF) 1062rpm

THRTL POS SEN 0.59V

B/FUEL SCHDL 1.2ms

SEF238U

B PURG FLOW P1447 Bl []

========== MON|TOR zz==zz-=z=-

CMPS-RPM(REF) 2375rpm
THRTL POS SEN 0.72v
B/FUEL SCHDL 2.1ms

SEF23oU

8l PURG FLOW P1447 B [ ]

COMPLETED

SELF-DIAG

SEF240U

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE" has been previously conducted, always turn

ignition switch “OFF” and wait at least 5 seconds before

conducting the next test.

TESTING CONDITION:

e Always perform test at a iocation of 5°C (41°F) or more.

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

@ 1) Start engine and warm it up to normal operating tem-

= perature.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Start engine and let it idle for at least 1 minute.

4) Select “PURG FLOW P1447” of “EVAPORATIVE
SYSTEM” in “DTC CONFIRMATION” mode with
CONSULT.

5) Touch “START".

6) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take at least 35
seconds.)

Selector lever: Suitable position

Vehicle speed: 32 - 100 km/h (20 - 62 MPH)

CMPS-RPM (REF): 500 - 3,000 rpm

Engine coolant temperature: 70 - 100°C (158 -
212°F)

If “TESTING™ is not changed for a long time, retry

from step 2).

7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “BIAGNOSTIC PROCEDURE”, EC-376.

EC-374
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[ ecm —IFETGONNECTOH”

87 43

1B &

SEF510R

Evaporative Emission (EVAP) Control System
Purge Fiow Monitoring (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall monitoring function of
the EVAP control system purge flow. During this check, a 1st trip
DTC might not be confirmed.
1) Lift up drive wheeis.
2) Start engine and warm it up to normal operating tem-
perature.
3) Turn ignition switch “OFF”, wait at least 5 seconds.
4) Start engine and wait at least 70 seconds.
5) Set voltmeter probes to ECM terminals (EVAP
control system pressure sensor signhal) and
{ground).
6) Check EVAP control system pressure sensor value at
idle speed.
7) Establish and maintain the following conditions for at
least 1 minute.
Air conditioner switch: ON
Steering wheel: Fully turned
Headlamp switch: ON
Rear window defogger switch: ON
Engine speed: Approx. 3,000 rpm
Gear position:
M/T models
Any position other than “Neutral” or
“Reverse”’
A/T models
Any position other than “P”, “N’" or “R”
Verity that EVAP control system pressure sensor
value stays 0.1V less than the value at idle speed for
at least 1 second.

EC-375
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TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

BACTIVETESTIE [
DIAGNOSTIC PROCEDURE
PURG VOL CONT/Y  0.0%
zzzz==z===z MONITOR ==z======:- INSPECTION START
CMPS=RPM(REF) 700rpm
FR 02 MNTR RICH l
Afr ALPHA 100% NG -
THRTL POS SEN 0.52v CHECK EVAP CANISTER. » Replace EVAP canister.
Check EVAP canister for cracks.
|Qul| UP_|| DWN |Qd| OK
SEF339U v B]
— CHECK PURGE FLOW. NG| cHECK EVAP PURGE
E EVAP service t i v
por 1. Disconnect vacuum hose to LINE.
EVAP canister purge volume Check EVAP purge line for
B control solencid valve at EVAP improper connection, dis-
service port and install vacuum connection and blocked
@ C) gauge. purge port.
i 2. Start engine and (et it idle. 1. Turn ignition switch
EVAP canister 3. Perform “PURG VOL CONTA/” “OFF".
purge volume in “ACTIVE TEST” mode. 2. Disconnect purge hoses
:zl”\f:" solenoid 4. Rev engine up to 2,000 rpm. connected to EVAP can-
5. Touch “Qd” and “Qu” on CON- ister purge volume con-
Intake manifold SULT screen to adjust “PURG trol solenoid valve (@)
VOL CONT/V” opening. and EVAP service port
SEFse7Y 100.0%: Vacuum should exist. ().
E} 0.0%: Vacuum should not 3. Blow air into each hose
exist. and check that air flows
OR freely.
@ @ 1. Start engine and warm it up to 4. Check EVAP purge port
'a ys nommal operaling temperaiure. . _
(§ 2. Stop engine. If NG, repair or clean
™~ 3. Disconnect vacuum hose 1o hosas and/or purge port.
EVAP canister purge volume
control solenoid valve at EVAP OK
service port and install vacuum
gauge.
intake manifold 4. Start engine and et it idle for at v
SEFa68U least 80 seconds.
5. Check vacuum hose for vacuum CHECK COMPONENT
when revving engine up to 2,000 {EVAP canister purge val-
EVAP canister VAP control system rpm. ume control solenoid
\) pressure sensor / While operating solenoid valve).
\ fiarness conngctor e valve, vacuum should exist. Refer to "COMPONENT
Vacuum cut valve 6. Release the accelerator pedal INSPECTION”, EC-378.
. | Dypass vave and let idle.
Y \ - i Vacuum should not exist.
@ r 4 OK
Rear stabilizer N Jr
&) Vacuum cut NG

3

¥

valve
R N

SEF498U

530

CHECK COMPONENT AND CIRCUIT
(EVAP contral system pressure sensor).
1. Check disconnection of hose connected
to the sensor.
2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to step 3.
3. Check EVAP controt system pressure
sensor.
Reter to “DIAGNQSTIC PROCEDURE”,
EC-291.

YOK

{Go to next page.)

EC-376

hd

Repair or replace EVAP
control system pressure
sensor or harmess/
connector.




TROUBLE DIAGNOSIS FOR DTC P1447

Rear left tire —7"

EVAP canister vent
contrel valve harness
connectar

C

~ SEF497U

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)

®

s |

CHECK COMPONENT
(EVAP canister vent control valve and

NG

.| Replace EVAP canister
"| vent control valve and

O-ring). Q-ring.
Refer to “COMPONENT INSPECTION”,
EC-386.
OK
¥
CHECK EVAP PURGE LINE. NG | Replace it.

Inspect EVAP purge line {pipe and rubber
fube). Check for evidence of leaks.

OK
¥

Clean EVAP purge line (pipe and rubber
iube} using air blower.

L 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

h 4

INSPECTION END

EC-377

FE

Gl

BT

AT

a7
(7]

531
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TROUBLE DIAGNOSIS FOR DTC P1447

B ACTIVETEST B

PURG VOL CONTV  0.0%

a

—=oz===z=z MONITOR ==zzz=z===
CMPS«RPM(REF) 700mpm
FR 02 MNTR RICH
A/F ALPHA 100%
THRTL POS SEN 0.52v

[Qul[_uP ][ DWN JiQd]

SEF339U

SEFGBOU

@ SEF661U
m CORNECT @
H.S. e qﬂ =]
|
EVAP centrol system
pressure sensor
=

|

SEF4005

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)
COMPONENT INSPECTION

EVAP canister purge volume control solenoid valve

/ 1. Check air passage continuity.
Condition Air passage continuity
(PURG VOL CONT/V valve) between (&) and
100.0% Yes
0.0% No

2. Start engine.

3. Perform “PURG VOL CONT/” in "ACTIVE TEST”
mode with CONSULT. Check that engine speed var-
ies according to the valve opening.

If NG, replace the EVAP canister purge volume con-
trol solencid valve.
OR
Check air passage continuity.

- Alr passage continuity
Condit
onaition between @ and
12V direct current supply between ter- Yes
minals
No supply No

If NG, replace solenoid valve.

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor with its har-
ness connector connected.

2. Hemove hose from EVAP control system pressure Sensor.

3. Use pump to apply vacuum and pressure to EVAP contro!
system pressure sensor as shown in figure.

4. Check output voltage between terminal @ and engine
ground.
Pressure {Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg} 3.0-36
-9.3 kPa (-70 mmHg, —2.76 inHg) 0.4-0.6
CAUTION:
e Always calibrate the vacuum pump gauge when using

it.

e Do not apply pressure over 20.0 kPa (150 mmHg, 5.91
inHg).

5. If NG, replace EVAP control system pressure sensor.

EC-378



TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)

WsoveTesT M [ Absolute pressure sensor
MAP/BARO swiv MAP @ 1. Start engine and warm it up to normal operating tem- i
—==zzz===- MONITOR —zzzzzz-=- peratu re.
fﬂ“:ggﬁgggﬁﬁ 700rpm 2. Perform “MAP/BARO SW/V” in "ACTIVE TEST” o
MBSOLPRESISE 1V mode with CONSULT. LS
3. Check the following.
e Condition: At idle under no-load o
BARO m ® CONSULT dISplay Y
SEF500R MAP/BARO ABSOL PRES/SE (Voitage)
BARO More than 2.6V LG

MacTveTesTlB [ MAP Less than the voltage at BARO
If NG, go to step 4; if OK, inspection end.

MAR/BARO SW/i  Baro

zoxorzrozs MONITOR zzzzz==z=- 4. Turn |gn|t|0n switch “OFF”.
CMPS*RPM(REF) 700rpm 5 Remove absolute pressure sensor with its harness connec-
MAP/BARO SW/V BARO tor Connected_ FE
ABSOL PRES/SE 43V 6. Remove hose from absoluie pressure sensor.
7. Turn ignition switch “ON” and check output voltage between
terminal @ and engine ground. Gl
BARO The voltage should be 3.2 to 4.8 V.
SEFA8R 8. Use pump to apply vacuum of —26.7 kPa (-200 mmHg, _
p—— —7.87 inHg) to absolute pressure sensor as shown in figure T
ﬁy E} @ and check the output voltage.
s The voltage should be 1.0 to 1.4 V lower than the value |
measured in step 3. o
Absolute pressure ’ — f'w CAUTION:
sensar _L * Always calibrate the vacuum pump gauge when using ;
@ it. )
Us o ¢ Do not apply pressure over 101.3 kPa (760 mmHg, 29.92
= inHg). B
9. If NG, replace absolute pressure sensor.
SEF0985
ST
BT
R
Bl
(DK

EC-379 533



TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

WscnvetesT® [ MAP/BARO switch solenoid valve
MAP/BARO swrv  MAP @ 1. Start engine and warm it up to normal operating tem-
zeomzzzzzz MONITOR z0==z--=z- perature.
CMPS*RPM(REF) 7G0rpm 2. Perform “MAP/BARO SW/N” in “ACTIVE TEST”
AR SW - MAR mode with CONSULT.
3. Check the foliowing.
¢ Condition: At idie under no-toad

e CONSULT display

BETGON  MAP |

SEF500R MAP/BARO ABSOL PRES/SE {voltage)
BARO More than 2.6V
WmactvetestTl [ MAP Less than the voltage at BARO
MAP/BARC SW/V  Baro e Time for voltage to change
com==ozo=- MONITOR =ozzzz=zcz \ \
OMPS-RPM(RER) —oorom MAP/BARO SW/S Time to switch
MAP/BARO SW/V  BARO BARO to MAP
ABSOL. PRES/SE 4.3V 1 second, max.
MAP to BARO
4. If NG, replace solenocid valve.
BARO MAP OR - .
SEF498R 1. Remove MAP/BARO switch solenoid valve.
2. Check air passage continuity.
Air passage Air passage
Conditicn continuity continuity

between @ and between @ and @

12V direct current supply

between terminals @ Yes No
and @
No supply No Yes

SEF363U 3. If NG, replace solenoid valve.

534 EC-380



TROUBLE DIAGNOSIS FOR DTC P1448

Coilq  —Terminal Evaporative Emission (EVAP) Canister Vent

Atrmospheric pressure

side Control Valve (Open)
valve COMPONENT DESCRIPTION o
NOTE:
— D If both DTC P0440, P1440 and P1448 are displayed, perform }j4

TROUBLE DIAGNOSIS FOR DTC P0446 first.

The EVAP canister vent control valve is located on the EVAP

canister and is used to seal the canister vent. EL

Plunger Spring This solenoid (the EVAP canister vent control valve) responds
SEFS789) 1o signals from the ECM. _

When the ECM sends an ON signal, the coil in the solenoid LE

valve is energized.

A plunger will then move to seal the canister vent. The ability to

Rear leit “G’R\ seal the vent is necessary for the on board diagnosis of other

Canister side

evaporative emission control system components.
This solenoid valve is used only for diagnosis, and usually Ez
EVAP canister vent , | [émamns opened. -

@, control valve harmess | When the vent is closed, under normal purge conditions, the

connecgr d evaporative emission control system is depressurized and &l
) allows “EVAP Control System (Small Leak)” diagnosis. =
EVAP canister
~ SEF487U
T

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

MONITOR ITEM CONDITION SPECIFICATION
VENT CONT/V ® Ignition switch: ON OFF

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

TER-
WIRE DATA
MINAL ITEM CONDITION
NO). COLOR (DC Voltage} BR
\Y; i -
108 U :E lAP Icanlster vent con |Ignition Switch “ON B;?T_T;E:;{/Y VOLTAGE
rol valve { ) 87
ON BOARD DIAGNOSIS LOGIC
RS
Diagnostic
. Check ltems
Trout?\lle Code Malfunction is detected when ... (Possible Causa)
O' =)
BT
Pi448 ® EVAP canister vent control valve remains opened ® EVAP canister vent control valve
0309 under specified driving conditions. & EVAP control system pressure sensor
® Blocked rubber tube to EVAP canister vent control .
valve HA
& Water separator
® EVAP canister is saturated with water.
® Vacuum cut valve L
i

EC-381 535



TROUBLE DIAGNOSIS FOR DTC P1448
Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

:P:?OP:SIM;EL?;PZMOI ] DIAGNOSTIC TROUBLE CODE CONFIRMATION
LOGATION OF 5-30C PROCEDURE
(41-86F) NOTE:

2)OPEN ENGINE HOOD.
S;STAHT ENGINE WITH o |f both DTC P0440 or P1440 and P1448 are displayed,

??Egr%fzs SgNOPSI:’T%% FOR perform TROUBLE DIAGNOSIS FOR DTC P1448 first.
5 SEC. THEN RESTART ¢ [f “DIAGNOSTIC TROUBLE CODE CONFIRMATION
4)TOUCH START. PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at ieast 5 seconds
LEXIT | START JSEFQ%U before conducting the next test.
e Make sure that EVAP hoses are connected to EVAP can-
ister purge volume controi solenoid valve properly.
W AP SML LEAK PO10 [ ] TESTING CONDITION:

e Perform “DTC WORK SUPPORT"” when the fuel level is
less than 3/4 full. If not, inspect fuel filler cap and fuel

*odok ko ok QR ok kK ok tank separately. Refer to EC-271.
e Always perform test at a location of 5 to 30°C (41 to
86°F).
e [t is better that the fuel level is low.
= 1) Turn ignition switch “ON”,
| END || PRINT | 2) Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SEF297U SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.
M EVAP SMLLEAK Po440 Bl [ Follow the instruction displayed.
3) Make sure that “OK” is displayed.
CAN NOT BE If “NG” is displayed, go to following step.
DIAGNQOSED If the CONSULT screen shown at left is displayed,
FUEL TEMPERATURE IS TOO stop the engine and stabilize the vehicle temperature
HIGH. RETEST AFTER FUEL at a location of 25°C (77°F) or cooler. After “TANK
HAS COOLED. F/TMP SE” becomes less than 30°C (86°F), retest.
(Use a fan to reduce the stabilization time.)
4) Disconnect hose from water separator.
|_EXIT || PRINT Lmsgu 5) Select “VENT CONTROL/V” of “ACTIVE TEST”
mode with CONSULT.
[ o 6) Touch “ON” and “OFF” alternatively.
connmgr ~ring §79 7) Make sure the following.
EmactveTESTE [
VENT CONTROLY OFF Condition Air passage centinuity
bet d
|===z===: MONITCOR =====z=: . Sl @ o
CMPSsRPM(POS) Orpm Touching “ON” No
FR Oz MNTR-B1 RICH
AF ALPHA-E1 100% Touching “OFF” Yes
THRTL POS SEN n.52v
____ If the result is NG, go to “DIAGNOSTIC
[ on_j[onoFFIeE PROCEDURE”, EC-385.
if the result is OK, go to “DIAGNOSTIC
SEF60TU PROCEDURE” for “TROUBLE DIAGNOSIS FOR

DTC P0440”, EC-271.

536 EC-382



TROUBLE DIAGNOSIS FOR DTC P1448
Evaporative Emission (EVAP) Canister Vent

Control Valve (Open) (Cont’d)

©H="0K OVERALL FUNCTION CHECK
A Use this procedure to check the overall function of the EVAP Gl

f Ch canister vent control valve circuit. Puring this check, a DTC
/%\o- 063 might not be confirmed. .
g @ 1) Disconnect hose from water separator. B
: =S 2) Disconnect EVAP canister vent control valve harness
F - 63 N-m connector. —
W (052 - 0.64 kg, 3) Verify the following. EL
BATTERY 45.1 - 55.6 |n-lb)
SEF9695 Condition Air passage continuity
12V direct current supply between o LG
ferminals @ and @
No supply Yes H
If the result is NG, go to “DIAGNOSTIC

PROCEDURE”, EC-385. .
If the result is OK, go to “TROUBLE DIAGNOSIS FE

FOR DTC P0440”, EC-268.

AT
AT

RA

10X

EC-383 537



TROUBLE DIAGNOSIS FOR DTC P1448

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’'d)

EC-VENT/V-01

IGNITION SWITCH mmm : Detsctable line for DTC
ON or START . Non-deteciable line for DTC
! FUSE
10A {BLOCK |Refer o “EL-POWER".
% (B)
i
]

BR

By

08

ECM (ECCS
CONTROL
MODULE)

9]
)
O
<

12 [Ca]3](BT) (%] 7]l (o] 5 B0 [EED) @

NHERAN paf7alseleclinlialey] W

10111021103] |10411051106
107[108{108} 11101114112
113]114]115) pi6y117{118

<[
v LLEY

AEC369A

538 EC-384



TROUBLE DIAGNOSIS FOR DTC P1448

Rear lelt tire—7"

EVAP canister vent

@, control valve harnessl\
connecter ~
EVAPR canister ~
/ VN
!E EV\AP canister

\/

@
) N
Rear stabilizer

SEF497U

EVAP contrcl systam
pressure sensor
harness connector //
Vacuum cut valve
bypass valve
g

yd P &/ Vacuum cut
T
( ' Yah\re\\l ~
SEF498l

EVAP canister

Waier & EVAP canister

¢ vent control valve gersgel
EVAP control system
pressure sensor

harness connector //
;

Vacuum cut valve
bypass valve
ks

m EV\AP canister

S i
Vacuum cut

i,
L/\-\_\ valve
( SRR N
SEF498U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

|

CHECK RUBBER TUBE FOR DISCON-
NECTION.

Check disconnection of rubber tube to
EVAP canister vent control valve and
clean the rubber hose and/or vent control
valve then install properly.

OK

y

CHECK COMPONENT

(EVAP canister vent control valve and
O-ring).

Refer to “COMPONENT INSPECTION”
anh nex! page.

NG

oK

B] v

Replace EVAP canister
vent control valve and
O-ring.

CHECK COMPONENT

{(Vacuum cut valve).

Refer to "COMPONENT INSPECTION”,
EC-3986.

NG

OK
Y

b4

Replace vacuum cut valve.

CHECK IF EVAP CANISTER IS SATU-
RATED WITH WATER.
1. Remove EVAP canister with EVAP can-
ister vent control valve attached.
2. Check if water will drain from the EVAP
canister.
If it will, weigh the EVAP canister with
the vent control valve attached.
If the weight is:
More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 Ib) » OK

NG

OK

D] v

Replace EVAP canister.

CHECK COMPONENT

(EVAP control system pressure sensor).

1. Check for disconnection of hose can-
nected to the sensor.

2. Check harness connector for water in
the sensgr connectors.

3. Check EVAP control system pressure
Sensor.

Refer to “COMPONENT INSPECTION” on

NG

next page.
lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

T

INSPECTION END

EC-385

Repair or replace harness

" and/or connectors or

replace EVAP control sys-
tem pressure Sensor.

A,

jar

AT

A

539
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TROUBLE DIAGNOSIS FOR DTC P1448

mscTveTESTR  []

VENT CONTROLY QFF

=c===zzx: MONITOR ===z==z=:
CMPSRPM(FOS) Orpim
FR O2 MNTR-B1 RICH
AF AL PHA-B1 100%
HATL POS SEN 0.52v

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)
COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continuity.
Perform “VENT CONTROL/” in “ACTIVE TEST” mode.

BGINGeRE| OFF | Gondition betoon 8 ond (&
SEFB01U ON No
OFF Yes
G @
OR
é\!\:
f ® @
’Q\O-ring@ . Air passage_continuity
- Condition between {A) and
S 12V direct current supply between ter-
@V@ 51-63 N:m minals (D and (2 e No
(0.52 - 0.64 kg-m,
BATTERY 45.1 - 55.6 in-Ib) No supply Yes

SEF9595

CONNECT
EVAP control system
pressure sensor

SEF400S

* (&) Bottom hole (To atmosphere)
@ : Emergency tube (From EVAP canister)

© : Inlet port (To member) SEFazeT

If NG, clean valve using air blower or replace as necessary.

If the portion is rusted, replace EVAP canister vent control
valve.

Make sure new O-ring is installed properly.

EVAP control system pressure sensor

1. Hemove EVAP control system pressure sensor with its har-
ness connector connected.

2. Remove hose from EVAP control system pressure sensor.

3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.

4. Check output voltage between terminal (2 and engine

ground.

Pressure (Relative to atmospheric pressurg) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 30-386
-9.3 kPa (-70 mmHg, -2.76 inHg) 0.4 - 0.6

CAUTION:

¢ Always calibrate the vacuum pump gauge when using
it.

e Do not apply pressure over 20.0 kPa (150 mmHg, 5.91
inHg).

5. If NG, replace EVAP control system pressure sensor.

Water separator

Check visually for insect nests in water separator air inlet.
Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that () and © are not clogged by blowing air from
with @), and then © plugged.

In case of NG in items 2 - 4, replace the parts.

D¢ not disassemble water separator.

BN

* o

EC-386



TROUBLE DIAGNOSIS FOR DTC P1490

EVAP control system Vacuum Cut Valve Bypass Valve

pressure sensor

hemsgs comector 7 | COMPONENT DESCRIPTION )

Vacuum cut valve The vacuum cut valve and vacuum cut valve bypass valve are ”

bypass valve installed in parallel on the EVAP purge line between the fuel tank

and the EVAP canister. .

The vacuum cut valve prevents the intake manifold vacuum bt

) - from being applied o the fuel tank.

Vacium eu | The vacuum cut valve bypass valve is a solenoid type valve and B

valve generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from

the ECM. When the ECM sends an ON (ground) signal, the L

valve is opened. The vacuum cut valve is then bypassed to

apply intake manifold vacuum to the fuel tank.

E\n’f\P canister

SEF498U

EVAPORATIVE EMISSION SYSTEM DIAGRAM

=
EVAFP control system pressure sensor m -
EVAFP service port
Vacuum cut valve bypass Vd!ve
Refueling cantrol valve ra"_
and refueling EVAP A4
vapor cut valve i
Vacuum= | EVAP T
i

cut valve | canister

Fuel tank

R — EVAP canister EVAP canister purgel
vent control volume control )
valve selenoid valve SEF323U AT
CONSULT REFERENCE VALUE IN DATA MONITOR MODE Bl
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION 54,
VC/V BYPASS/V | @ Ignition switch: ON OFF

p=

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER- 81
WIRE DATA
MINAL ITEM NDITION
COLOR €0 © (DC Voltage)
NO. "
RE
Vi I BATTERY VOLTAGE
17 PU/R acuum cut valve bypass |Ignition switch "ON” OLTAG
valve (11 - 14V)
=1
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check ltems i
function i [FI
Code No. Malfunction is detected when (Possible Cause)
Pt4S0 ® An improper voltage signal is sent to ECM ® Harness or connectors
0801 through vacuum cut valve bypass valve. {The vacuum cut valve bypass valve circuit ig EL
open or shorted.)
® Vacuum cut valve bypass valve
D3

EC-387 541
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TROUBLE DIAGNOSIS FOR DTC P1490

W MONITOR W NO FALL [:I

CMPS+RPM(REF) 700mpm

RECORD

|

SEF190P

Vacuum Cut Valve Bypass Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

(1)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and wait at least 5 seconds.

&

OR
Start engine and wait at least 5 seconds.
Select “MODE 7" with GST.

@&
i)

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

EC-388



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Cont’d)
_ EC-BYPS/V-01

IGNITION SWITCH =
ON or START @]H
] FUSE
% 10A {BJlfé))CK Refer to “EL-POWER".
18 4
I@ J m : Detactable line for DTG
L.—I mveen : Non-detectable line for OTC
BR =l
LG
BR FlE

VACUUM CUT VALVE
BYPASS VALVE f(““:
=2

{Cloo |
®

PU/R <D [T
|‘ &
PU/R
AT
[i';m\
B8,
PUR
717 ]
ECM (ECCS ST
Cvev CONTROL
MODULE)
BS
=)
1]2]c[s G eoRa—J«clsq|(B3) B
alslel7is] w ga[zalsajoalioofiaien] w S1ED - s
. Rl
w | A
] EL
1011102]103] |102]105|106 39
107|108f+09] [110f111]112 4
11afr144715) Jiref117] 118 0 I3

AEC372A
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TROUBLE DIAGNOSIS FOR DTC P1490

EVAP control system
pressure sensor

harness connector //
Vacuum cut valve
bypass \;alve

EV,\AP canister

N
Vacuum cut

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

With CONSULT

» Without CONSULT

Go to CHECK POWER SUPPLY [5].

1/_\‘-~\ valvg
( RN
SEF498U
WACTVETESTR  []
VC/AV BYPASS/V
z=======z: MONITOR ===zz=z==z
CMPS-RPM(REF) Orpm
FR 02 MNTR RICH
A/F ALPHA 100%
THRTL POS SEN 0.52v
[_ON EIVEIEE[ OFF |
SEF364L)
=

< O

SEFB77T]

. € | ' - €

Il Ecm

[0[ CONNECTOR|
117

Tz

[a]

SEF734T,

CHECK CIRCUIT. OK_ Go to “CHECK COMPO-
1. Perform “VC/V BYPASS/V” in "ACTIVE NENT" after procedure [@
TEST” mode.
2. Make sure that clicking sound is heard
from the vacuum cut bypass valve.
l NG
CHECK POWER SUPPLY. NG‘ Repair harness of connec-
1. Turn ignition switch “OFF”. | tors.
2. Disconnect vacuum cut valve bypass
valve harness connector.
3. Turn ignition switch “ON".
4. Check voltage between tarminal @ and
ground with CONSULT or tester.
Voltage: Baitery voltage
OK
CHECK QUTPUT SIGNAL CIRCUIT. NG_‘ Check the following.
1. Turn ignition switch “OFF". | ® Hamess connectors
2. Disconnect ECM hamess connector. &0, 2
3. Check harness continuity between ECM ® Harness for open or short
terminal and terminal between vacuum cut valve
Continuity should exist. bypass valve and ECM
If OK, check harness for shart to ground I# NG, repair open circuit or
and short 1o power. short 1o ground or short to
power in harness or connec-
lOK tors.
CHECK COMPONENT NG_ Replace vacuum cut valve
(Vacuum cut valve bypass valve). "| bypass valve.

Refer to "COMPONENT INSPECTION” on

next page.
l OK

Parform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

!

INSPECTION END

EC-390




TROUBLE DIAGNOSIS FOR DTC P1490
Vacuum Cut Valve Bypass Valve (Cont’d)

COMPONENT INSPECTION
= Vacuum cut valve bypass valve al
B AcTVETESTH . . (5
o vy OFF Check air passage continuity.
====== MONITOR ====== Perform “VC/V BYPASS/V” in "ACTIVE TEST” mode.
CMPSPRPY;POS) Crpm
FR 02 MNTR-B1 RIGF! Dj@ﬁu
0y AF ALPHA-R1 100%
Q}, THATLPOSSEN 08 . Air passage continuity
® on_oworF|IEEE Condition between %D and (B) .
ON Yes ER
OFF No
SEF595U
OR L&
s
- Air passage continuity
Gondition between @ and
12V direct current supply between terminals Yes FE
No supply No
If NG, replace vacuum cut valve bypass valve. cL
SEF351Q
MIT
AT
By
R
ST
BT
(A&
EL
B4
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TROUBLE DIAGNOSIS FOR DTC P1491

EVAP control system
pressure sensor
harness connpctor ) //
Vacuum cut valve
bypass vaive
Pinbdc2

EV{\P canister

Vacuum Cut Valve Bypass Valve

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
installed in paralie!l on the EVAP purge line between the fuel tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum
from being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.

SEF438U

The vacuum cut valve bypass valve respends to signals from
the ECM. When the ECM sends an ON {ground) signal, the
valve is opened. The vacuum cut valve is then bypassed to

EVAPORATIVE EMISSION SYSTEM DIAGRAM

Vacuum cut valve bypass valv

Refueling contral valve
and refueling EVAP

EVAP control system pressure s

SO

vapor cut valve

apply intake manifold vacuum to the fuel tank.
R—— |
1

Fuel tank

EVAP canister—.
vent contro!
valve

SNsor
(J EVAP serviy
EVAP

canister

Vacuum
cut valve

EVAP canister purge—
volume control
sofenoid valve

SEF323U

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITCR ITEM

CONDITION SPECIFICATION

VC/V BYPASS/V | ® Ignition switch: ON

OFF

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

TER-
WIRE DATA
MINAL
INAL | coLom ITEM CONDITION (DG Vohage)
17 |pum | YAcuum cutvalve bYPass | rorman Swiich “ON’| BATTERY VOLTAGE
valve (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check Items

Code No. Matfunction is

detected when ... (Possible Cause)

P1491

031 properly.

® Vacuum cut valve bypass valve does not operate

Vacuum cut valve bypass valve

Vacuum cut valve

Bypass hoses for clogging

EVAP control system pressure sensor

EVAP canister vent confrol valve

Hase between fuel tank and vacuum cut valve
clogged

Hose between vacuum cut valve and EVAP canis-
ter clogged

EVAP canister

546
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TROUBLE DIAGNOSIS FOR DTC P1491

W vccutvBPY P14g1 Il [
OUT OF CONDITION

MONITOR
CMPS-RPM(REF)
THRTI. POS SEN
B/FUEL SCHDL

1062rpm
0.59v
1.2ms

SEF241U

B vC cuT BPY P1ag1 Bl [

TESTING

CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

1478rpm
.70V
2.6ms

SEFz420

W vc cut/v BRPA P1agt Bl []

COMPLETED

SELF-DIAG

SEF243U

Vacuum Cut Valve Bypass Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

TESTING CONDITION:

Always perform test at a location of 5 to 30°C (41 to

]

)

86°F).

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

1)
2)

Turn ignition switch “ON”.

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

Turn ignition switch “OFF” and wait at least 5 sec-
onds.

Start engine and let it idle for at least 1 minute.
Select “VC CUT/V BP/V P1491” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Touch “START”.

When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take at least 30
seconds.)

CMPS-RPM (REF): 1,000 - 3,000 rpm

Selector lever: Suitable position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
B/FUEL SCHDL: 0.4 - 45 ms

It “TESTING” is not displayed after 5 minutes, retry
from step 3).

8)

Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG" is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-395.

EC-393
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TROUBLE DIAGNOSIS FOR DTC P1491

BATTERY

EVAPR canister

side ‘
D

SEFS5300Q

Vacuum Cut Valve Bypass Valve (Cont’d)

OR

OVERALL FUNCTION CHECK

® 7

2)
3)
4)

5)
6)

7)

Remove vacuum cut valve and vacuum cut valve
bypass valve as an assembly.

Apply vacuum to port (&) and check that there is no
suction from port ®).

Apply vacuum to port (8) and check that there is suc-
tion from port ®.

Blow air in port and check that there is a resis-
tance to flow out of port (&).

Supply battery voltage to the terminal.

Blow air in port & and check that air flows freely out
of port ®.

Blow air in port (8 and check that air flows freely out

of port ®&).

EC-394



TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE
WACTIVETESTE [ C PROCEDU

INSPECTION START i
VG BYPASS/V l 5]

=zz==z==zz MONITOR z===zzz===

CMPSRPM(REF) orpm OK -
FR O2 MNTR RICH CHECK COMPONENT. Check EVAP purge line
A/F ALPHA 100% 1. Remove vacuum cut valve and vacuum _hoses between EVAP can-
THRTL POS SEN 0,52V cut valve bypass valve as an agsembly. ister and fuel tank for clog-
) 2. Apply vacuum to port @ andheck that ging or disconnection.
there is no suction from_port .
ON/OFF 3. Apply vacuum ta port (B) and check that
' SEF364U there is suction from port (&).
4. Blow air in port and check that there
is a resistance to flow out of port (A).
(& 5 Select "VCN BYPASS/V in
N “ACTIVE TEST” mode with
CONSULT and touch “0ON”.
CR
5. Supply battery voltage to the ter-
minal. -
6. Blow air in port @ and check that air FC
flows freely out of port (B).
== BATTERY 7. Blow air in port (B) and check that air
flows freely out of port (&), L
il

LNG

Check bypass hoses for clogging. NG Repair or replace hoses. BT

& lOK

Fuel tank side EVAP camister | | cHECK COMPONENT NG Replace malfunctioning Py
) {Vacuum cut valve, vacuum cut valve parts.
bypass valve).
Refer to “COMPONENT INSPECTION™, B
EC-396. :

l OK
B =

CHECK COMPONENT NG Repair or replace harness,
(EVAP system control pressure sensar). conneclors and/er replace
1. Check for disconnection of hose con- EVAP control system pres- S
IE EVAP control system nected to the sensor. sure sensor. =l
EVAP canisler 2. Check sensor hamess connector for
N pressure sensor / water.
flarness gonnector | e Water should not exist. &T
Yacuum cut valve If OK, go to the following step. i
_ b\(/iass vahvg 3. Check EVAP control system pressure
Sensor.
Refer to “COMPONENT INSPECTION”, R
EC-292.

B

=

=
=

h 4

[an|
]
=

&9

hd

Y

"y
s

-
B

¥

SEF530Q

7

m cut
valvg CHECK COMPONENT NG‘ Repair or replace.

AT N N g

(EVAP canister vent control valve).
SEF498U] | Reter to “COMPONENT INSPECTION”, s
EC-386.

l OK

CHECK COMPONENT NG |"Repair or replace EVAP EL
(EVAP canister). | canister.
Refer 1o “COMPONENT INSPECTION”,

EC-20. 54
¢ OK
INSPECTION END

lOK

EC-395 549
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TROUBLE DIAGNOSIS FOR DTC P1491

WacmivetestTl [
VGV BYPASEY OFF

====2= MOANITOR —z=====
CMPSsRPM{POS) orpim
F[ 02 MNTR-B1 RICH
AF ALPHA-B1 RAKIy]
THRTL POS SEN .52V

GO Y e OFF |

SEFs85U

SEF351Q

Vacuum cut valve

EVAF canister
side

\.\ ’
Fuel tank side
©
@
SEF3790Q

Vacuum Cut Valve Bypass Valve (Cont’d)
COMPONENT INSPECTION

Vacuum cut valve bypass valve

Check air passage continuity.

@ Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

. Air passage continuity
Condition between @ and
ON Yes
OFF No
OR
o Air passage continuity
Condition between @ and
12V direct current supply between terminals Yes
No supply No

If NG, replace vacuum cut valve bypass valve.

Vacuum cut valve

Check vacuum cut valve as follows:

1. Plug port © and @ with fingers.

2. Apply vacuum to port &) and check that there is no suction
from port @®.

Apply vacuum to port and check that there is suction
from port (A).

Blow air in port (8) and check that there is a resistance to
flow out of port ().

Open port © and @.

Blow air in port (&) check that air flows freely out of port (©.
Blow air in port (8 check that air flows freely out of port (@.

Noo & w

EC-396



TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line

COMPONENT DESCRIPTION

The malfunction information related to A/T (Automatic Transmission) is transferred through the line (cir-
cuit) from TCM (Transmission control module) to ECM. Therefore, be sure to erase the malfunction infor-
mation such as DTC not only in TCM but also ECM after the A/T related repair. A

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

TER-
WIRE DATA
MINA _
l‘ld v L | coLoR ITEM CONDITION (0G Voltage) o

|Ignition switch “ON”]
7 PU AT check signal 0-4.0v¥
|Engine is running.[

ON BOARD DIAGNOSIS LOGIC e
Diagnostic
Trouble Malfunction is detected when _.. Che_ck ltems &
{Possible Cause)} .
Code No.
P1605 ® An incorrect signal from TCM (Transmission control ® Harness ar connectors
0804 module) is sent to ECM. (The communication line circuit between ECM and I
TCM is open or shorted.)
® Dead (Weak) battery
® TCM AT
T
R
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR ¥ NO FAIL D PROCEDURE
CMPS*RPM({REF) 700rpm NOTE: IS

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con- [§
ducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that BT
[ RECORD | battery voltage is more than 10.5V.
SEF190P 1) Tumn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT. i
3) Start engine and Wecl;t at least 40 seconds.
R

Gag?) 1) Turn ignition switch “ON”. El

2) Start engine and wait at least 40 seconds.

3) Select “MODE 7” with GST.

————— OR — [

1) Turn ignition switch “ON”.

2) Start engine and wait at least 40 seconds.

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

and then turn “ON".
4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-397 551




TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (Cont’d)

EC-ATDIAG-01

TCM
{TRANSMISSION
CONTROL.
MODULE)
F29
OBD2 = Detectable line for DTC
|] 45 H = : Non-detectable line for DTC
PU
PU
“ 7 ]]
ECM
ATCK (EBCS
CONTROL
MODULE)
I [
ABBIBIENEELERE PR B2 P I P P ) o el R R A
(F29)
5161718 [16[17]8]10]20{21]22 ) € 3 ) P I R R A ? H.S.

1013102{103| [104[105
1073108]108] 110111
Hantis] (116117

AEC375A
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TROUBLE DIAGNOSIS FOR DTC P1605

Mstrument lower cover RH removed
P )
. ’ 4 d ,

Glove box

ECM harness

protector SEF481U

A/T Diagnosis Communication Line (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

L 4

View with center conscle removed

\

_‘i G AN
( ! Transmission control
{  module harness connector
VAYORNRS TR S SEF517U

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector
and TCM harness connector.

3. Check harness continuity between ECM
terminal @ and TCM terminal .
Continuity should exist.

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

NG

OK
A

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

h i

INSPECTION END

QA€

MSCONNECT —
H.S. E} [_rem ol comnecron]

45

I Ecm ol CONNECTOH”
7

| =

SEF3400

EC-399

L4

Check the following.

® Harness for open or
short between ECM and
TCM

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.

553
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TROUBLE DIAGNOSIS FOR DTC P1706

Neutral position switch
harness connector

AECHE?

Park/Neutral Position Switch

COMPONENT DESCRIPTION

When the gear position is “P” (A/T models only) or “N”, park/
neutral position switch is “ON”.

ECM detects the park/neutral position when continuity with
ground exists.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM CONDITION SPECIFICATION
3hift lever: “P" or "N” ON

P/N POSI SW ® Ignition switch: ON
Except above QFF

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITICN (DC Voltage)
NO.
[Ignition switch “ON"|
Approximately OV
it Gear position is “N” or “P”
25 G/OR Park/NeutraI position
switch [Ignition switch “ON”]
L Approximately 5V
Except the above gear position

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... i
No (Possible Cause)
P1706 ® The signal of the park/neutral position switch is not ® Harness or conneclors
1003 changed in the process of engine starting and driving. | a. {The neutral position switch or inhibitor switch circuit

is open or shorted.)

b. (The circuit between ECM and TCM is open or
shorted.)

@ |nhibitor switch

® TCM (Transmission control module)

EC-400



TROUBLE DIAGNOSIS FOR DTC P1706

M PARK/NEUT POSI Sw CKT ll
SHIFT
ouT oF N/P -rance
THEN

TOUCH START

[ next || START |
SEF962N
v MONITCR ¢ NO FAIL |:|
CMPSeRPM(REF) 700rpm
COOLAN TEMP/S 85°C
VHCL SPEED SE Okm/h
P/N POSI SW ON
B/FUEL SCHDL 0.9ms
{ RECORD |
SEF331U

B PARK/NEUT POSI swW CKT i
SHIFT

out of N/P -ranGE
THEN

TOUCH START

t nexr || START

|

SEF962N

[___EcH ﬁcnmscron}]%%
&)

" SEF984N

Park/Neutral Position Switch (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION: Gl
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con- _
ducting the next test. S
@ 1) Turn ignition switch “ON”.
= 2) Perform “PARK/NEUT POSI SW CKT” in “FUNC- 1
TION TEST” mode with CONSULT.
2) Select “P/N POS! SW” in “DATA MONITOR” mode
with CONSULT. Then check the “P/N POSI SW” sig-
nal under the following conditions.

()

Position {Selector lever) Known good signal EE
“N” and “P” (A/T only) position ON
Except the above position OFF Al
ol

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-403.
If OK, go to following step.

3) Select "DATA MONITOR” mode with CONSULT. BT

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

5) Maintain the following conditions for at least 60 con-
secutive seconds.
CMPS-RPM (REF): 1,600 - 2,500 rpm
COOLAN TEMP/S: More than 70°C (158°F) &
B/FUEL SCHDL: 1 - 4.5 ms
VHCL SPEED SE: 70 - 100 km/h (43 - 62 MPH)
Selector lever: Suitable position

AT

i

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 81
might not be confirmed.

.@. 1) Turn ignition switch “ON”. -
&/ 2) Check voltage between ECM terminal @ and body A8
ground under the following conditions.

Condition (Gear position) Voltage (V) (Known good data) BT

“P” (A/T only) and “N™ position Approx. 0
Except the above position Approx. 5 A
EL

DX

EC-401 555
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TROUBLE DIAGNOSIS FOR DTC P1706

ECM
{ECCS
CONTROL
MODULE)
NEUT
Il 22 H
G;i)H
2
G/OR
=
D)
G/i)R
G/IOR
()
L.—I E65
Gf'i)H
G/OR
.EBO
]
E203

Park/Neutral Position Switch (Cont’d)

EC-PNP/SW-01

IGNITION SWITCH
ONor START
_ |
B - Detectable iine for DTC ] PUSE 'Refer to “EL-POWER",
. _ 10A |BLOCK
— Non-detectable line for DTG (J/B)
B with AT Esd)
> With W/T {!
Y
=)
e
v
[r 3 []
INHIBITCR
SWITCH
=] 1 E204
avRe[7
A - )

G/iJR
G/OR
[| 7 ||
NEUTRAL
POSITION
SWITCH
NEUTRAL
OTHERS
3]
B
Lsaﬂ n
GOR G GYR WG BY ORL
B B B
; ]— l|13|| [20|| ||19|f ||1BI |17|] ||16]|
NP RPOS NPOS DPOS 2ND  1ST cm
A 1 | SIGNAL SW 8w  sW P03 POS gg@ggﬁ%'w
= = SW  swW
MQDULE)
F29
Refer to last page (Foldout page).
1]2]a]4] 5Kd6 7|a]9|10 1SpesRs|=cTestesTs] (Eeo) (v8). Es3)
32314 15 e 117 [1e | 55 [9shosiisfreshashsheshes| v F30
TN Al dhee @
T3 NER) i1 l2[o[ENGEd £216 112 19N (F22)
]
Cs?eg GY \Js]7ls/ B 34/ Gy \d]5]e/ G¥
=) ’
= W .S.
E IR ERRE @ 23] 24] za]os]27 ] 2aleo] a0l Jae]a3]34]35
515 |78 [16[17[1el1e]z0]21]22 36} a7| saf30]acl1|a2|4s|4alas 46 a7 |28
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TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position Switch (Cont’d)

Neutral position switch DIAGNOSTIC PROCEDURE

harness connector

Neufral position switch (M/T mod- .
els) &l

INSPECTION START I

l

CHECK GROUND CIRCUIT. NG | Check the following. El

1. Disconnect neutral position switch har- "l ® Harness connectors

AECSE57 ness connector. ,
2. Check harness continuity between termi- ® Harness for open or short L&
nai @ and body ground. between neutral position =

& DISCORNEGT Ce Continuity should exist. switch and body ground
iﬁj] E@ If OK, check harness for short. If NG, repair epen circuit or

OK short to ground or short to
@ power in harness or connec-
4 tors.

m = -
CHECK INPUT SIGNAL CIRCUIT. NGk Check the following.
1. Disconnect ECM harness conneclofr. "| ® Harness connectors 2l
l 2. Check hainess continuity between ECM F26), (159 ¥
= terminal @ and terminal @ ® Harness connectors
SEFSSEU | Continuity should exist. (me), »
If OK, check harness for short. ] ess cannectors T
. @D

position switch
If NG, repair open circuit or

DISCONNECT DISCONMECT
EEDJ Eé} OK ® Harness for open or short
HS. 1.5, between ECM and neutral BT

EY ]EICONNECTOHjI

short to ground or short to —_
2 ! 5 power in harness or connec- A
tors.

& 2] ; b

CHECK COMPONENT NG_ Replace neutral position

serFas7y| | (Neutral position switch). 7| switch.
— Refer 1o MT section. ER
l OK

Perform “TROUBLE DIAGNQOSIS FOR &7

INTERMITTENT INCIDENT”, EC-97.

INSPECTION END

EC-403 557
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TROUBLE DIAGNOSIS FOR DTC P1706

G@@

EIEL

IE?

&

(V]

AECS555A
. CISCONNECT “ msnommm
e
[[__vom__lconnecion]
AT (28T
"1415]7 8/
AECS56A
TCM O] CONNECTOR
13
T —
|L_Ecm__ |o[connecTon]| W

22

DISCOMNECT

[@]

DISCONBECT

&

SEF359U

View with center conscle removed

d Transmlsslon control

module harness connector
VN OENWR Ty Ty

SEF517U

Park/Neutral Position Switch (Cont’d)

Inhibitor switch (A/T models)

INSPECTION START

l

CHECK POWER SUPPLY. NG | Check the following.

1. Disconnect inhibitor switch harness con- | ® Harness connector
nector. €39,

2. Turn ignition switch “ON", ® 10A fuse

3. Check voltage between terminal @ ® Harness for open or short
and ground with CONSULT or tester. between inhibitor switch
Voltage: Battery voltage and fuse

If NG, repair harness ar con-
OK nectors.
E

CHECK INPUT SIGNAL CIRCUIT-I. NG | check the following.

1. Turn ignition switch “OFF”. | ® Hamness connectors

2. Disconnect TCM harness connector. @

3. Checi harness continuity between TCM ® Harness for open or short
terminal . and terminals between inhibitor switch
Continuity should exist. and TCM
If OK, check harness for short. If NG, repair open circuit or

short to ground or short to
OK power in harness or connec-
tors,

CHECK INPUT SIGNAL CIRCUIT-IL. NG | check the following.

1. Disconnect ECM harness connector, | ® Harness for open or short

2. Check hamess continuity between ECM between ECM and TCM
terminal and TCM terminal @ If NG, repair open circuit or
Continuity should exist. short to ground or short to
If OK, check harness for short. power in harness or con-

i oK nectors.
NG

CHECK COMPONENT
(Inhibitor switch).
Refer to AT section.

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

'

INSPECTION END

EC-404

Replace inhibitor switch.




TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat
SYSTEM DESCRIPTION &l
Cooling fan control
Vehicle speed sensor Vehicle speed > WA
Engine coolant temperature sensor Engine coolant temperature - -
(D
Air conditioner switeh Air conditicner “ON" signal .| Ecm
(ECCS Gooling fan relay(s) LG
; ooling fan relay(s
Ignition switch Start signai control L .
" module)
Camshaft position sensor Engine speed >
Air conditioner triple-pressure Air conditioner pressure signal . FE
switch
€L
The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, air
conditioner system pressure and air conditioner ON signal. The control system has 3-step control [HIGH/
LOW/OFF]. T
Operation
AT
Air conditioner switch is “OFF" Air conditioner switch is “ON" and triple-pressure switch is “OFF”
o g
2% 2%
g9 105(221) B O 105 (221) i
[ @ oV
g g / ,
SEE 100 {212) E 100 (212) /
£ 5203 £ 95 (203) L
S El R,
g g /
z . v 2
B 20 8o ] 20 80
& (12} (50) v (12}  (50) 87
Vehicle speed km/h (MPH} Vehicle speed km/h (MPH) -
Air conditioner switch and triple-pressure switch are “ON” QT
o !
43
O 105 (221) b
g
§ 1@k RS}
E 95 (203) |
S
8 -
® il
= 20 80
& {12) (50)
Vehicle speed km/h (MPH} H 5
I:l : Cooling fans do not operate % : Cooling fans operate at “Low” speed @ : Cooling fans operate at “High” Sp:%% £39 ”
EL
%

EC-405 559



TROUBLE DIAGNOSIS FOR OVERHEAT
Overheat (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

Enrgine coolant temperature is 94°C OFF
(201°F) or less.

@ Engine: ldling, after warming up . -
COOLING FAN ® Air conditioner switch “OFF” ggyénﬁgggsgn;fdrq%ir%u(r;';u?ftwee” LOW
@ ‘Vehicle speed -

Engine coclant temperature is 95°C Hi
{203°F} or more.

ECM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values, and are measured between each terminal and @) (ECCS
ground) with a voltmeter.

TER- DATA

WIRE
MINAL COLOR ITEM CCONDITION (DC Voltage)
NO.
[Engine is running.| BATTERY VOLTAGE
I——- Cooling fan is not operating. (11 - 14v)
13 LG Cooling fan relay (High)
jEngine is running.|
|_ 0-04V
Coaling fan (High) is operating.
[Engine is running. | BATTERY VOLTAGE
L Cooling fan is not operating. (11 - 14V}
14 LG/R Cooling fan relay (Low)
rEngine is running.l
0-03V

Cooling fan (Low) is operating.

ON BOARD DIAGNOSIS LOGIC
If the cooling fan or another component in the cooling system malfunctions, the engine coolant tempera-

ture will rise.
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction
is indicated.
Diagnostic trouble L Check ltems
code No. Malfunction is detected when ... (Possible Cause)
OVERHEAT ® Engine coolant temperature reaches an abnormally ® Harness or conhectors
0208 high temperature, (The cooling fan circuit is open or shorted.)
® Cooling fan
® Radiator hose
® Radiator
® Radiator cap
® Water pump
® Thermostat
For more information, refer to “MAIN 12
CAUSES QF QVERHEATING”, EC-415.
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 leve! with a filling speed of 2 liters per minute like
pouring 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-tlow noise is emitted.

560 EC-406



TROUBLE DIAGNOSIS FOR OVERHEAT

AECB40

8 ACTIVE TEST B

L]
cooung FaN OFF

—_———

— — — MONITOR

COOLAN TEMFE/S 8geC

UM O

MEF314F

— Cooling fan

SEC163BA

/— Cocling fan

ol Engine coolant
temperature sensor
harness conneactor

15041 resistor

MEC475B|

Overheat (Cont’d)
OVERALL FUNCTION CHECK

WARNING:

Never remove the radiator cap when the engine is hot. Seri-
ous burns could be caused by high pressure fluid escap-
ing from the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by
turning it a quarter turn to allow built-up pressure to
escape. Then turn the cap ali the way off.

1)

Check the coolant level in the reservoir tank and radiator.

Allow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/or radiator is
below the proper range, skip the following steps and go to
“DIAGNOSTIC PROCEDURE”, EC-409.

2)

Confirm whether customer filled the coolant or not. If cus-

tomer filled the coolant, skip the following steps and go to
“DIAGNOSTIC PROCEDURE”, EC-409.

3)
4)

£

Turn ignition switch “ON".
Perform “COOLING FAN” in “ACTIVE TEST” mode
with CONSULT (LOW speed and HI speed).

OR

8)
9

Start engine.

Be careful not to overheat engine.

Set temperature control lever to full cold position.
Turn air conditioner switch “ON”.

Tumn blower fan switch “ON”.

Run engine at idle for a few minutes with air condi-
tioner operating.

Be careful not to overheat engine.

Make sure that cooling fan operates at low speed.
Turn ignition switch “OFF”.

10) Turn air conditioner switch and blower fan switch

“OFF”.

11) Disconnect engine coolant temperature sensor har-

ness connector.

12) Connect 1501 resistor to engine coolant temperature

sensor harness connector.

13) Restart engine and make sure that cooling fan oper-

ates at higher speed than low speed.
Be careful not to overheat engine.

EC-407

FE
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S8

—

29
&R

(o)
=

g
Je

561



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)
- EC-COOL/F-01
BATTERY BATTERY BATTERY IGIITION SWETCH
104 40A ACA FusE Refer to "EL-POWER".
(o] {(J/B) mmmmm  Detectable iine for DTC
G G m—  Nor-detectable line for DTC
1
[zs] —
I BA
|
-t —-
- ®
9 ————
I e 1 —f— ——
WL G GWw BR G LGB BR GW LG/
EREFRLEY COOLING Enl Ny COOLING KN ENLEN COOLING
op oyl EaN on  oplFan o on|
RELAY-1 RELAY-2 RELAY-3
oll ol Lo-ReLAY) ol o (HI-RELAY) oll oll| HEnELAY)
£20 (E16)
I R A R R [BA

562

COOLING
FAN
MOTOR-2
LG/R LG
,_l_I EB5
i8all-------—==--~----- 16A
LG/R LG
M5E rj_l ||
N e R [
F28 3 LG/B
LG/R LG I = -
[|14]| ]13|l ; o
RFRL ECM (ECCS —
R AFRH conTROL ]
MODULE) B B
F30 ;
.
Reter to last page (Foldout page).
T2]aTa]sKT6] 7 TeToT0 5] == m8).
Ttpe s ia s s [17 18 lﬂm 517 ,,
W VHY/ Gy Gy ] BB BR ' BR
iS|2sps|—al4s|5s|s]s
BS]os]ng)iisps|ias)s]isspas
J01}102}103| 1104]105] 106 20{21{22[23 B
24125126127 |28] [42
1o7]108j108] [110f111]112 =
113(114{115] [116]117]118
AEC353A

EC-408
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7

VR S V4

Cooling fan relay-2
y

{ B
IR
\ Power steering l
~.’e —pump 'Ef:e":‘:iz%

Cooling fan relay-3

2 7
Ceoling fan relay-1 <

Z /";l r:\'«d\ SEF518U

Overheat (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

B COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STCP

EVERY 3 SECONDS ?

NEXT NO l YES

MEF311F|

I

CHECK COOLING FAN LOW SPEED
OPERATION.
1. Turn ignition switch “OFF”.
2. Disconnect cooling fan relays-2 and -3,
3. Turn ignition switch “ON”.
4, Perform “COOLING FAN CIR-
CUIT” in "FUNGTION TEST"
mode with CONSULT.
OR

NG

@ 3. Turn ignition switch “ON".
4. Perform “COOLING FAN" in

"ACTIVE TEST” mode with

BACTVE TESTH [}
cooLnG Fan OFF
=== MONITOR == =—= —

COOLAN TEMP/S 88°C

I
[ H HT%WI%

MEF313F

CONSULT.
OR
“'i%" 3. Start engine.
B 4. Set temperature lever at full cold
position.
5. Turn air conditioner switch “ON”.
6. Turn blower fan switch “ON”.

7. Run engine at idle for a few min-
utes with air conditioner operat-
ing.

8. Make sure that cocling fan oper-
ates at low speed.

Cooling fan

SECI1B3BA

J OK
®

(Go to next page.)

EC-409

Check cooling fan low

| speed control circuit.

(Go to PROCEDURE A,
EC-411)

FE

(4T

Al

RA&

B

]|
G}

G
=

—
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TROUBLE DIAGNOSIS FOR OVERHEAT

|ﬁ A A
Cooling fan relay 2
e

Power steering
pump reservoir

— 12 S~ ST
t@ Cooling farj relay-3 D
T é

Couhng fan relay-1<

Z /’/! r'\'ﬁ(ﬂ SEF518U

B COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

nexT || NO || YES

MEF311F|

EBACTVETEST R [ ]

cooung Fan OFF

—

MONITOR

COOLAN TEMP/S 88°C

_ Iy
o s

MEF314F

Coaling fan
g—p /_

150 1 resistor
.J DISCONNECT
toTw

Engine coolant

temperature sensor
harness cannector

MEFB13EA

Overheat (%ont’d)

2 l

CHECK COOLING FAN HIGH SPEED
OPERATION.
1. Turn ignition swilch “OFF”.
2. Reconnect cocling fan relays-2 and -3.
3. Disconnect cooling fan relay-1.
4. Turn ignition switch “ON".
5. Perform “COOLING FAN CIR-
CUIT” in "FUNCTION TEST”
mode with CONSULT.
OR

NG

Turn ignition switch “ON”.
Perform “COOLING FAN” in
“ACTIVE TEST” mode with

®

" CONSULT.
OR
. 4. Turn air conditioner switch and
5 btower fan switch “CFF”.

5. Disconnect engine coolant tem-
peraiure sensor harmess connec-
tor,

6. Connect 1500 resistor 1o engine
coolant temperature sensor har-
ness connector.

7. Restart engine and make sure
thai cooling fan operates at
higher speed than low speed.

I

(Go to EC-414))

EC-410

Check cooling fan high

"| speed contral circuit.

{Go te PROCEDURE B,
EC-412.)




TROUBLE DIAGNOSIS FOR OVERHEAT

r

IJISCDNNEET

Tt
1.

Cooling fan relay-1

o |

SEF350U

i
=]

Cooling fan motor- 2
Cooling fan motor-1
SEF519U

Wille

DISCONNECT

€

harness connector
A_
~
harness cohnector ?\Fj
& DISCONHECT
A€

e

6]3]
75
--

L8[hin

Hldeopling fan

maotor-1 Cooling fan

Cooling Q] relay 1
fan @@\
mator-2 re
=  SEFS51Y
DISCONNECT & DISCONNECT
. Tls-
[_Fom Tol o connecTonr|| [6]3]
g sl

@ |

Cooling fan relay-1
SEF352U

Overheat (Cont’d)

PROCEDURE A
&l
INSPECTION START =
l &,
CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “OFF”. 7| @ 40A fuses
2. Disconnect cooling fan relay-1. ® 10A fuse ]
3. Check valtage between terminals @, ® Harness for open or short
, @ and ground with CONSULT or between cooling fan
tester. relay-1 and fuse .
Voltage: Battery voltage If NG, repair open circuit or LG
short to ground or short to
OK power in harness or con-
nectors.
D]
CHECK GROUND CIRCUIT. NG_ Repair harness or connec- Bl=
1. Tumn ignition switch “OFF”. " tors.
2. Disconnect cooling fan motor-1 hamess
connector and cooling fan motor-2 har- y
ness conneactor. CL
3. Check harness continuity between cool-
ing fan motor-1 terminal {Lo™} and ccol-
ing fan relay-1 terminal (3), cooling fan [¥iB
relay-1 terminal @ and coollng fan
motor-2 terminal (Lo™).
Continuity should exist. AT
It OK, check harnass for short to ground
and short to power.
4. Check harness continuily between cool-
ing fan motor-1 terminal (Lo™), cooling Fh
fan motor-2 terminal {Lo™) and body
ground.
Continuity should exist, BA
If OK, check harness for short to ground
and short to power.
lOK BR
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. | ® Harness connectors 8T
2. Check hamess continuity between ECM (me),
terminal @ and terminal ® Harness connectors
Continuity should exist. @, BS
If OK, check harness for short to ground ® Harness for open or short i
and short to power. between caoling fan relay-1
oK and ECM _
If NG. repair open circuit or i=l)
short to greund or shert to
power in harness or connec-
tors. HA,
CHECK COMPONENT NGk Replace cocling fan relay.
(Cooling fan relay-1). - EL
Refer to “COMPONENT INSPECTION”,
EC-416.
+OK 1D
©
(Go 1o next page.)
EC-411 565
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

©
’

CHECK COMPONENTS
{Cooling fan motors-1 and -2).
Refer to “COMPONENT INSPECTION",

NG

Replace cooling fan motors.

4

EC-416.
J,OK

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-97.

.

INSPECTION END

P Y AV
Cooling fan relay-2
’ \

W, pUmMp reservoir
; 1?7~ i
T

v/
A A
1" .
5' Coudling fan reiay-3
7 é

i
’ Cooling fan relay-1+,

P (A bl

PROCEDURE B

INSPECTION START

l

CHECK POWER SUPPLY.
1. Turn ignition switch “OFF".

2. Disconnect cooling fan relays-2 and -3.

3. Turn ignition switch “ON".

4. Check voltage between cooling fan
relays-2 and -3 terminats @ @ and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

Check the following.

Y

SEF518U
DISCONNECT
MEF432C

OK

®

{Go to next page.)

EC-412

® 10A fuse

® 40A fuses

® Harness for open or short
between cooling fan
relays-2 and -3 and fuses

If NG, repair open circuit or

short to ground or short to

power in harmess or con-

nectors.




TROUBLE DIAGNOSIS FOR OVERHEAT

& DESGDNNECT

4 €

T
i*1 Lo

E DISCONNECT
A€
[6]3]
5 e
[2H1]

DISCONNECT

e

L

Cooling
fan relay-3

&)

1}

Cooling Cocling
fan fan
motor-1 relay-2
o5 [6]3]
% —_— | 7| 5 ———
(2]
Cooling Cooling
fan fan
motor-2 relay-3
& — J
SEF353U
Cooling )
fan DISCOMNECT :;(r)_lc}hng
1.3, Eﬁj] motor-1
1

o] =
il
o |
il

Cooling
fan
motor-2

SEF354U
DISGONMECT BISCORHICT
A€ A€
[_ecm__lclconnecTonr]]
13 1] 5]
Tl
2
| o &
AECE20

Overheat (Cont’d)
G)

l

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF~.

2. Disconnect cooling fan motors-1 and -2
harness connectors.

3. Check harness continuity between

terminals and terminals (Hi").

Continuity should exist.

It OK, check harness for short.

Check hamess continuity between

terminals and terminals (Hi"),

terminals (7) and body ground.

Continuity should exist.

If OK, check harness for short to

ground and short to power.

& 4

NG

.| Repair harness or connec-

. T

tors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

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

NG

Check the following.

OK

| ® Harness connectors

), €69

L Ha.rnesionnectors
(F26), (56)

® Harness for open or short
between cooling fan
relays-2 and -3 and ECM

it NG, repair open circuit or

short to ground or shart to

power in harness or connec-

tors.

CHECK COMPONENTS NG | Replace cooling fan relays.
{Cooling fan relays-2 and -3}. "
Refer to “COMPONENT INSPECTION”,
EC-416.
l oK
NG

CHECK COMPONENTS

(Coaling fan motors).

Refer to “COMPONENT INSPECTION”,
EC-416.

lOK

Perform “TROUBLE DIAGNGSIS FOR
INTERMITTENT INCIDENT”, EC-97.

|

INSPECTION END

EC-413

Replace cooling fan motors.

@
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

EG17650301
(J33984-A)

'

'_CHECK COOLING SYSTEM FOR LEAK.
Apply pressure to the cooling system with
a tester, and check if the pressure drops.
Testing pressure:

157 kPa (1.6 kgfcm?, 23 psi)
Pressure should not drop.
CAUTION:
Higher than the specified pressure may

cause radiator damage.

D

EG17650301
(J33984-A)

SLC755A

NG

lOK

Check the following for

»
leak.

® Hose

® Radiator

® Watar pump

Refer to LC section {“Water
Pump”).

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:

78 - 98 kPa (0.8 - 1.0 kg/cm?, 11 - 14

psi)

NG

h 4

lOK

Replace radiator cap.

CHECK THERMOSTAT.
1. Check valve sealing condition at narmal

room temperatures.
It should seat tighty.
2. Check valve opening temperature and
valve lift.
Valve opening temperature:
76.5°C {170°F) [standard]
Valve lift:
More than 10 mm/90°C
{0.39 inf194°F)
3. Check if valve is closed at 5°C (9°F}
below valve opening temperature.
For details, refer 1o LC section (“Thermo-

SLC343

stat”).
l oK

NG

Replace thermostat

Check engine coolant temperature sensor.
Refer to “COMPONENT INSPECTION”,

NG

EC-130.
!

If the cause can not be isolated, go 1o
“MAIN 12 CAUSES OF OVERHEATING”

on next page.

INSPECTION END

EC-414

Replace engine coolant

" | temperature sensor.




TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step inspection item Equipment Standard Reference page
OFF 1 ® Blocked radiator ® Visual No blocking —
® Blocked condenser
® Blocked radiator grille
@ Blocked bumper
2 ® Coolant mixture ® Coolant tester 50 - 50% coolant mixture | See “RECOMMENDED
FLUIDS AND LUBRI-
CANTS” in MA section.
3 *® Coolant level ® 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 ® Pressure tester 78 - 98 kPa See “System Check™,
(0.8 - 1.0 kg/em?, 11 - 14 | “ENGINE COOLING
psi) 59 - 98 kPa SYSTEM” in LC section.
(0.6 - 1.0 kglem?®, @ - 14
psi) (Limit}
ON*2 5 ® Coolant 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 ¢ CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS (Cool-
ing Fan)” {EC-405).
OFF 8 ¢ Combustion gas leak ® Color checker chemical | Negative —
tester 4 Gas analyzer
ON*3 9 @ Coolant temperature ® Visual Gauge less than 3/4 —
gauge when driving
#® Coolant overflow to res- | ® Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section.
OFF* 10 ® Coolant return from res- | ® Visual Should be initial level in See "ENGINE MAINTE-
ervoir tank to radiator reservoir tank NANCE” in MA section.
OFF 11 ® Cylinder head ® Straight gauge feeler 0.1 mm (0.004 in) Maxi- | See “Inspection”, “CYL-
gauge mum distortion (warping) |INDER HEAD” in EM
section.
12 ® Cylinder block and pis- | ® Visual No scuffing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK” in EM
section.

*1: Turn the ignition switch ON.
*2. Engine running at 3,000 rpm for 10 minutes.
*3: Drive at 80 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.
*4: After 60 minutes of cool down time.
For more information, refer to "OVERHEATING CAUSE ANALYSIS” in LC section.

EC-415

A
ER
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FE
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TROUBLE DIAGNOSIS FOR OVERHEAT

SEC202B

Cooling far motor
harness connector

E DISCONMECT
24 €

SEF512P

Overheat (Cont’d)
COMPONENT INSPECTION

Cooling fan relays-1, -2 and -3
Check continuity between terminals @ and (), (&) and (7).

Conditions Continuity

12V direct current supply between

. Yes
terminals (D and

No current supply No

If NG, replace relay.
Cooling fan motors-1 and -2

1. Disconnect cooling fan motor harness connectors.
2. Supply cooling fan motor terminals with battery voltage and
check operation.

Terminals
Speed
(&) (©)
Cooling fan Low @ @
motor High @ @ @ @

Cooling fan motor should operate.
if NG, replace cooling fan motor.

EC-416



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
EC-INJECT-01 €
- RA
IGNITION SWITCH
ON or START
| |
} 10A EIL_JSEK Refer to "EL-POWER". . Detectable line for DTC EM
g {J/B) — : Non-detectatle line for DTC
’ M20
1L _ LC
BR
FE
B/R
l_l_| (M56) oL
(@) -
B/R
T
AT
B/R
1 —
® ® @ | &
1 1 |
B/R B/A BR &R
= 7l =] Tz
[Z] INJECTOR [Z] INJECTOR [Z] INJECTOR [2] INJECTOR B4
NO. 1 ND.2 NO.3 NQ.4
§ 1 1 ;
Il [ (L] | BR
R/B Y/ G/ L/B
| | | I
R/B /B G/B LB @
l_|_I l_J_l §T
] fior o] Wl o
E
INJ#1 INJ#2 INJ#3 INJ#4 a%%m%_
o,
Fa0 s
Ell
1K J2KISKI 2K 3K BKI7X | (R20) 1] s[4 567 8o ]i0 (W56
0 1 S S S e 1112 13 |34 115016 [17 [18 ] ~w [l
(2 5 B B B EL
1
101 102]103] {104 10s]108 oy

1071081109] {110[111}112
113[14[115] [116|117(118

AEC377A

EC-417 571
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF596K

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 injec-
tion 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
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL | ' oh ITEM CONDITION (DC Voltage)
NO.
BATTERY VOLTAGE
(11 - 14v)
102 R/B injector No. 1
]TEngine is running.] (Warm-up condition) 2‘2 I
idle speed 200 4.
ol.4.
104 |GB | Injector No. 3 TR I
T20ms T
SEF204T
BATTERY VOLTAGE
(11 - 14V)
107 Y/B Injector No. 2
M
|Engine is running.| (Warm-up condition} 11 S
L ] . 20 p L
Engine speed is 2,000 rpm T Yt ]
108 | LB Injector No. 4 SRR S
20mg ;T
T SEF20sT

EC-418



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

YT DIAGNOSTIC PROCEDURE
< POWER BALANCE *** INSPECTION START el
= =— = MONITCR = = = l
CMPS-RPM(REF}  737rpm
MAS AIR/FL SEN — 0.98V CHECK OVERALL FUNCTION. OK | INSPECTION END Bid,
IACV-AACH 41% =™ 1. Start engine. o
@/ 2. Perform “PO%NER BALANCE” in
“ACTIVE TEST” mode with
BN CONSULT. -
RESET 3. Make sure that each circuit pro- ’
| | l duces a mementary engine
MEF354F] speed drop.
OR e
.’ﬁ%" 1. Start engine. 7
% 4=,/ 2. Listen to each injector operating
b q / E} sound.
i@ o SN Clicking noise should be
L heard.
Click
Yiep B l NG
FE
CHECK POWER SUPPLY. NG [ Gheck the following.
; 1. Stop engine. | ® Harness connectors
- ; Suitable tool 2. Disconnect injector harmness connector. ,
/1 Gliek 3. Turn ignition switch “ON". ® 10A fuse CL
[P 4, Check voltage between terminat @ and ® Harness for open or short
ek ground with CONSULT or tester. between injector and bat-
MEC703B Voltage: Battery voltage tary
If NG, repair harness or con- T
% DISGUXNECT P l OK nectors.
A€
i CHECK OUTPUT SIGNAL CIRCUIT. NG ["Check the following. ar
2 1. Turn ignition switch “OFF™. "1 @ Harness for open or short
2. Disconnect ECM harness connector. between ECM and injec-
\ 3. Check harness continuity between injec- tar ) ) =i
m"b tor harness connector terminal IthS't repair ogen CHCLrt"tt of i
= ECM terminals . . (107), . short 1o ground or short 1o
Continuity should exist. power in harness or con-
If OK, check harness for short to ground nectors. A
L and short to power. e
B AEC755 +OK
CHECK COMPONENT NG [Replace injector. B
o DISCANNEL] = DiSCORNECT (Injector)_ "
IE Eg] E@ Refer to “COMPONENT INSPECTION"
T.5. below, o7
__ecm_[olconnEcTOR]| e #OK e
102+ 104 « 107 = 109
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97. RS
v
INSPECTION END BT
AECT58
14
COMPONENT INSPECTION
aTa) o
Ts Injector EL
1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 144 [at 25°C (77°F)] oK
If NG, replace injector.
AFCE59
EC-419 573



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

EC-5/S1G-01

mmmm : Detectable line for OTC

— Non-detectable ling for DTC

IGNITION SWITCH
START

FUSE | Befer to *EL-POWER".

10a |BLCCK

(JIB)
26
s

B/Y
B/Y S
5
e
B/Y
B/Y
0] ECM (ECCS
|
STSW CONTROL
MODULE)
TN 2NN fan]snfenn 1]z]a] 4] skde[7]8la(t0
BN Ion 1N nfrnf T anfran] s 11121314 Jis |16 |17 [18 M58
GY W
[
101 |102] 103 [104k05|106
107|108} 108| 110K 11[142 O
113114115 |116]{117]118

574

EC-420

AEC349A



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Start Signal (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION @l
START SIGNAL | @ Ignition switch: ON — START — ON OFF — ON — OFF

=
i%-;‘

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

TER-
WIRE DATA

MINAL | o on ITEM CONDITION (DC Voitage)

NO. LG

[Ignition swilch “ON”] Approximately 0V

20 B/Y Start signal
|lgnition switch “START”I (?:TTE 4?/\)( VOLTAGE

EC-421 575
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B START SIGNAL CKT B 1
1. CLOSE THROTTLE. SHIFT
TO P OR N RANGE
2. TOUCH START AND
START ENGINE
IMMEDIATELY.
L vea [ START ]
SEF191L
% MONITOR  ¥¢ NO FAIL ]
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
PIN POSI SW ON
| RECORD ]
SEF111P

CONNECT

[ED rﬁcouuscmnj[ &
| v

)

e !

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.
CR

OK

INSPECTION END

1. Turn ignition switch “ON".

2. Check “START SIGNAL” in
“DATA MONITOR"” mode with
CONSULT.

IGN “ON" OFF

ON

IGN "START”

OR
1. Turn ignition switch to “START”.
2. Check voltage between ECM
terminal and ground.
Voltage:
lgnition switch “START”
Battery voltage
Except above
Approximately 0V

B

lNG

Check if 10A fuse is OK.

NG

h 4

Replace 10A fuse.

5 o~

SEF109P

. o
HE HAE

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector and
10A fuse.

3. Check hamess continuity between ECM
terminal and fuse block.

Continuity should exist.

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

NG

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

!

INSPECTION END

F
[_Ecm_[e[connecTor]| blliyscek
20
. o
AECSE57A

| Check the following.
~1 ® Harness connectors

@D,
® Harness for open or short
between ECM and fuse

block
If NG, repair open circuit or
short to ground or short to
power in harness or connec-
fors.

EC-422




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
SYSTEM DESCRIPTION
i
Engine speed &l
Camshaft position sensor ™ EcM
Fuel
(ECCS » pump A
Start signal control relay
Ignition switch » module)
B
The ECM activates the fuel pump for several sec- Condition F el oums operation
onds after the ignition switch is turned on to pump °p LG
improve engine startability. If the ECM receives a lgnition switch is turned to ON, Operates for
180° signal from the camshaft position sensor, it 5 seconds
knows that the engine is rotating, and causes the Engine running and cranking Operates
pump to perform. If the 180° signal is not received Except as shown above Stops
when the ignition switch is on, the engine stalls. .

The ECM stops pump operation and prevents
battery discharging, thereby improving safety.
The ECM does not directly drive the fuel pump. It N
controls the ON/OFF fuel pump relay, which in Gl
turn controls the fuel pump.

COMPONENT DESCRIPTION BT
FUSlPUmR | The fuel pump with a fuel damper is an in-tank type (the pump
and damper are located in the fuel tank). AT

AEC564

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

I

MONITOR ITEM CONDITION SPECIFICATION
® Ignition switch is tured to ON {Operates for 5 seconds) ON
FUEL PUMP RLY |® Engine running and cranking 35
)
Except as shown above OFF e
ECM TERMINALS AND REFERENCE VALUE BT
Specification data are reference vaiues and are measured between each terminal and @ (ECCS ground).
TER- i,
WIRE DATA i
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
[Ignition switch "ON”| EL
For 5 seconds after turning ignition switch 0-1v
“ON” DX
8 B/P Fuel pump relay [Engine is running. |
|Ignition switch “ON”I
BATTERY VOLTAGE
More than 5 seconds after turning ighition (11 - 14V)

switch “ON”

EC-423 577




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
EC-F/PUMP-01

IGNITION SWITCH

ON or START
- FUSE
154 |BLOGK| pater 16 L -POWER"™.
(7] |&/8) _
mums : Detectable fine for DTC
l_i_l — " Non-detectable line for DTG

e

B/W

@
=

el
=

FUEL
PUMP
RELAY

3

feH oo
{ble_of2
g

—-——Q

FUEL

}

B/P BiY B15
@i He @
& e

B/P B/Y

g
3
g
6
AL T

B/P

ECM
FER (ECCS CONTROL
MODULE)

Bl
e —@
o

{wn]
=
L
(vs]
—
(ie]

12 [ 3| (W5) EXO@D INENENE[NENENTTN] (77)

el7[8] w 5 L N N 0 D D D T s

N
w

ha
ol
o~

©
>

11

>

13]14}15]18)

101]102]103] |104[105
107110811081 1110111
N3|1i4[115] 116117

39
43
50

AEC379A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

L

g \ Brake booster
_.-—- Fuel fil?er (
g )

\NL

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

®

{Go to next page.)

EC-425

m\\' [;”"h ™3 |[ CHECK OVERALL FUNCTION OK [ INSPECTION END
R “/ ’ 1. Turn ignition switch "ON". "
/p,nchmg fue| feed hose‘ 2. Pinch fuel feed hose V!.'Ith fingers.
- Fuel pressure pulsation should be felt
(\ ’ on the fuel feed hose for 5 seconds
SEF521U after ignition switch is turned “ON”.
‘E Fuel pump relay lNG
{ roo E]
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch "OFF”. "| ® 15A fuse
2. Disconnect fuel pump relay. ® Harness for open or short
3. Turn ignition switch “ON”. between fuse and fuel
4. Check voltage between terminals (1), pump relay
T ata ok oo e tor CONSULT @and ground with CONSULT or tester. If NG, repair harness or
5 — Voltage: Battery voltage connectors.
=i ;
SEFB49U
B CHECK POWER AND GROUND CIRCUIT. | NG | Check the following.
— E DIEIEST 1. Tum igniticn switch “OFF”. | ® Hamess connectors
3] EE_) 2. Disconnect fuel pump harness connec- , @
DN tor. ® Harness for open or short
2 3. Check harness continuity between termi- between fuel pump and
E nal & and body ground, terminal & and body ground
’ fuel pump relay connector terminal ® Harness for open or short
= . between fuel pump and
) Continuity should exist. fuel purnp relay
If OK, check harness for short to If NG, repair open circuit or
= ground and short to power. short to ground or short to
. SEF479P OK power in harness or connec-
tors.
[@ Rear seat access B
\: CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
i 1. Disconnect ECM harmess connector. ™| @ Harness connectors
2. Check hamess continuity between ECM €=, @
terminal and fuel pump relay con- ® Harness for opan or short
nectar terminal between ECM and fuel
Continuity should exist. pump relay
If OK, check hamess for short to ground If NG, repair open circuit or
! Fuel pump and short to power. short to ground or short to
(\ » harness connector SEFO21S lOK power in hamess or connec-
tors.

an
[L

Re

EN)

579
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

& DISCONHEST
T.S.
G
;ﬁ] DISCONNECT %ﬁ MSCONNEGT
T5. £X3
1]
5]

e — e

&

SEF3421)

: DISCONNECT
(e
A€

ECM__ 0] CONNECTOR]|

A€

GISCGNKECT

8 =
3
2]
— L5
®
-8 L =
SEF482P
MACTVE TESTH [ |
FUEL PUMP RELAY  ON
=== MONITOR = = =
CMPS.RPM(REF) Orpm

MEF309F

Fuel Pump (Cont’d)
®

l

CHECK COMPONENT

{Fuel pump relay).

1. Reconnect fuel pump relay, fuel

pump hamess connecior and
ECM harness connactor.

2. Turn ignition switch “ON",

3. Turn fuel pump relay “ON” and
“QOFF" in “ACTIVE TEST” mode
with CONSULT and check oper-
ating sound.

OR

NG | Replace fuel pump relay.

Y

Refer to “COMPONENT INSPEC-

B
<=~ TION” on next page.

lOK

CHECK COMPONENT
{Fuel pump).
Refer to “COMPONENT INSPECTION”

NG | Replace fuel pump.

on next page.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

‘

INSPECTION END

EC-426

hd




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump (Cont’d)

COMPONENT INSPECTION

5= Fuel pump relay ' .
Check continuity between terminals ®and &. -
r-é— Conditions Continuity
2D 1] 12V direct current supply Voe [&
3 between terminals @and @
—_—
No eurrent supply Ne [EL]
If NG, replace relay.
SEF511P
LG

Fuel pump
1. Disconnect fuel pump harness connector.
2. Check resistance between terminals (Dand @).
Resistance: 0.2 - 5.0(} [at 25°C (77°F)]
If NG, repiace fuel pump.

DISCONNECT

€

O SEF0225

EC-427 581



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Qil Pressure Switch
EC-PST/SW-01

ECM (ECCS
CONTROL
MOODULE)
PWST
II 25 ”
LGB s : Detectabie line for DTC
— : Non-detectable line for DTC
LGB
,-l—l'
E210
LG/B
LG/B
! 1 |
6 POWER STEERING
OIL PRESSURE
SWITCH
(? E208
L

ral B EI AN
@EEOS \587&/%)

GY

101}102[103] [104]105

107|108(109] [110)111
113|114]115] [116]117

AEC350A

582 EC-428



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)
COMPONENT DESCRIPTION

e S
A The power steering oil pressure switch is attached to the power
\ ///
pressure switch 2]

steering high-pressure tube and detects a power steering load. §
7 / // NG
Drive shaft RH ) SEF522U

When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

paL |
=

Exhaust frant tube

adjust for the increased load. B4

\

[N
- Power steering oil

MONITOR ITEM CONDITION SPECIFICATION
e Encine: Aft . _ Steering wheel in neutral position OFF
PW/ST SIGNAL thneg:ennzmeer warming up, idle | (oryard direction) EE
The steering wheel is fully turned ON
o
ECM TERMINALS AND REFERENCE VALUE L
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).
gl
TER- BT
WIRE DATA
MINA/
s L | coLor ITEM CONDITION (DC Voiiage)
: AT
'Engine is running.|
I_ Approximately OV
; ; _ Steering wheel is fully being turned .
95 LG/B Power gteenng oil pres =
sure switch [Engine is running.]
Approximately 5V
Steering wheel is not being turned o
‘I']iﬁ\"l
8T
BT
b
Et

(D3

EC-429 583



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

A
A WPwW/ST SIGNAL CIRCUIT
HOLD STEERING WHEEL
IN A FULL
LOCKED posimion
THEN
TOUCH START
| Next ][ START |
MEFQ23E
#MONITOR #NO FAIL  []
PW/ST SIGNAL OFF
[ RECORD |
SEF5911
— |— CONNMELT
| EcH CONNECTOR| \%
| & | 4 €
I
B
i
SEF126P
B
DISCONNELT
m & DISCONNECT
HAE QAE
Il Ecwm HCONNECTOR” @
25
SEF343L)

Power Steering Oil Pressure Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON".
2. Perform “PW/ST SIGNAL CiR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

OK

INSPECTION END

A4

. Start engine.

. Check "PW/ST SIGNAL" in
“DATA MONITOR” mode with
CONSULT.

Steering is neutral
position:
OFF
Steering is turned:
ON

[\

OR
. Start engine.
. Check voltage between ECM
terminal @8) and ground.
Voltage:
When steering wheel is
turned quickly.
Approximately 0V
Except above
Approximately 5V

8 lNG

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

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

NG

.| Check the following.

OK

| ® Hamess connectors

® Harness for open or short
between ECM and power
steering il pressure switch
If NG, repair open circuit or
short to ground or short to
power in harness or connec-
tors.

CHECK COMPONENT
(Power steering oil pressure switch).
Refer to “COMPONENT INSPECTION” on

NG

Replace power steering oil

next page.
lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

‘

INSPECTION END

EC-430

pressure switch.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

A€ ®

&

i

[Q]

!

SEF344U

Power Steering Oil Pressure Switch (Cont’d)
COMPONENT INSPECTION

Power steering oil pressure switch

1. Disconnect power steering oil pressure switch harness con-
nector then start engine.
2. Check continuity between terminal (1) and ground.

Conditions Continuity
Steering wheel is fully being turned Yes
Steering wheel is not being turned No

Iif NG, replace power steering oil pressure switch.

EC-431
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

IGNITIOgI NSWFTCH BATTERY
| Refer to “EL-POWER”. s | Detectable ling for DTG
I’;ESEK 104 maee : Non-detectabte ling for DTC
g % (J8)
B
s .
LG/R - 1
Y/B
G
THERMAL
PROTECTOR
- | -1
—
LGR LG _
] [
[+ T AIR CONDITIONER vig f:ﬂ AIC
[I RELAY [__._I D: COMPRESSOR
E13 .@m )
0 E EaD
Y/
LI J T
RY YB - -~
[AGV-FICD
RS,
RY E207
I——'—I (Ee5)
- —
Y we-[z —{{—I]:I- ViR WR-[EI- Yirt= VIR -I:Iz!- /M
| o0t
o YiG Y/G 1
[ YiG
/Y YiG |—'-|
|—I_I M57 I-J—I
E;}:] .................. AMBIENT
F27 TEMPERATURE
Z' YIG SWITCH
I }
[ - |
RfY Y/G I 1
_[T5] [o7] ECM (ECCS ' 1 !
ACRLY TASW ]
CONTROL
MODULE) _?_—I _I_
GD) = =
@G &0
Refer to last page (Foldout page).
_ _ (m8), (Ess
=2 1]2]3]4 5[6]7]s =l Ee) '
a 1o 11]12]13]14hs]1sfi7fia]s0)20 an [z & 1|’
L5 ]
w  [15]2s]ss|—=]4s]ssles]rs d‘[;) (E07)
%"-‘2 B EEEEEEE EIEI[!’ i@J

JslF
\ilsl7

[

NG
D@

+ . This connecteor is not shown in “HARNESS LAYOUT” of EL section.

AEC352A

EC-432



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenocid Valve (Cont’d)

W COMPONENT DESCRIPTION

Z Intake manifold — & When the air conditioner is on, the IACV-FICD solenoid valve
/ \ U supplies additional air to adjust to the increased load. Gl
. A

IAGV-FIGD
@ sclenoid valve
|ACV-air B
IACV-AAC valve 1 w) regulator =
Ll SEF525R

LG

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

TER-
WIRE DATA
MIN
NOAL COLOR ITEM CONDITION (DC Voltage)
: FE

IEngine is running.[

L Approximately 0V
Both A/C switch and blower switch are "ON™ CL

Engine is running. BATTERY VOLTAGE
AC switch is “OFF” (11 -14¥) BT

]Engine is running.]

15 RY Air conditioner reiay

Both air conditioner switch and biower switch | APProximately 0V P

are “ON” (Compressor operates)

BATTERY VOLTAGE
A
Air conditioner switch is “OFF" (11 - 14V)

‘Engfne is running.|

21 L/OR Air conditioner switch

ov R

Ambient air temperature L ldle speed

switch [Engine is running. | [Ambient air temperature is 20°C
(68°F)] Approximately 8V B

37 Y/G

1- Idle speed

*. Ambient air temperature above 10°C (50°F) and in any mode except “OFF”. S

=
)
=3

=
=

EC-433 587
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B>

1y

|Fi.',l,|/
//
/ ////

wﬁ

W

& &5

’ cﬂg\ﬁ

MEF&34E

I TH
\\\\“\‘ , iy
W Ay,

2,

N

x1000 rimin

JE_A%

IACV-AAC valvs

IAGV-FICD
sclenoid valve

SEF525R]

HAE B IDE
n
D Sy

IACV-FICD Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF671U
. DISCONNECT .
<] l
(112
L- W’ |
SEF&72U

h 4
[?HECK OVERALL FUNCTION, OK R INSPECTION END
1. Start engine and warm it up t¢ normal "
operating temperature.
2. Check idle speed.
750250 rpm {in “N” position)
If NG, adjust idle speed.
3. Turn air conditioner switch and blower
fan switch “ON".
4. Recheck idle speed.
800 rpm or more (in “N”’ position)
NG
Y
Check if air conditioner compressor func- NG_‘ Refer to HA section
tions normally. | (*TROUBLE DIAG-
l oK NOSES").
B
| cHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. "1 ® Harness connectors
2. Disconnect JAGV-FICD soienoid valve ,
harness connector. ® Harness for open or short
3. Start enging, then turn air conditioner between |ACV-FICD sole-
switch and blower fan “ON". noid valve harness con-
4. Check voltage between terminal @ nector and air conditioner
and ground with CONSULT or tester. relay
Voltage: Battery voltage If NG, repair harness or can-
OK nectors.
Y
CHECK COMPONENTS, NG_ Replace Ambient air tem-
(Ambient air temperature switch (€3) ) "| perature switch.
Refer to HA section.
OK
¥
NG

CHECK GROUND CIRCUIT.

1. Stari engine and warm it up to nomal
operating temperatura.

2. Turn ignition switch “OFF”.

3. Check harness continuity between ter-
minal @ and body ground.
Continuity should exist.

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

Check the following.

) 4

OK

®

{Go to next page.)

EC-434

® Harness conneclors

®@. &>

® Harness connectors

@D, @)

® Harness connectors
@), Eed

® Diode {12

® Harness for open or shori
between IACV-FICD sole-
noid valve and ground

If NG, repair open circuit or

short to ground or short to

power in harness or connec-

tors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve {Cont’d)

CHECK COMPONENT NG ! Replace IACV-FICD sole-
{IACV-FICD solencid valve). noid valve.
Refer to “COMPONENT INSPECTION” B,
below.
oK e
. El
Perform “TROUBLE DIAGNOSIS FOR

INTERMITTENT INCIDENT", EC-97. e

h 4
INSPECTION END

FE
G,
[T
AT
T B
COMPONENT INSPECTION ]
g gy @ IACV-FICD solenoid valve -
122 Disconnect IACV-FICD solenoid valve harness connector. ©
2T e Check for clicking sound when applying 12V direct current
ej to terminals. ES
FUSE e
5T
SEF345U
Y
o Check plunger for seizing or sticking.
Washer e Check for broken spring.
| :
SIS IO
,i \‘— Spring
L Plunger
SEFQO7K

EC-435 589
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Electric Load Signal

39

43

50

IGNITION SWITCH 7] EC- LOAD-O 1
BATTERY ON or START
T
. |
*_I Refer to “EL-POWER".
20A 20A 10A [FUSE
BLOCK
% % s
| | 1
|[‘[P“----1|2PI| {[40“ A
COMBINATION L /G G
SWITCH
gSL\J&_II-_I(';I'iJ_IrIG e - Detectable line for DTG
T8 ) — : Non-detectable line for DTC
: With multi-remote contral system
: Without multi-remote control system
—
——— —F|_,‘Y+ To
® - > EL-H/LAMP L LG G
- 3 EL-DTRL
jca I o IO
& z REAR
WINDOW
Lo %
DIODE ? (P
1 [ A
L/t /R G/R
1 I I
@-r=-@
)
| ]
Lﬁl G:F!
-
LR To EL-DEF O=E®
]
L/R G/A G/MR
=T =1 [Eal
H/LAMP ECM (ECCS REAR SMART
RDEF 1CONTROL OUTPUT tvaNDow | pemsanen [ENTRANGE
MODULE) DEFOGGER | "oUTPLT | CONTROL
TIMER UNIT
M32 M33
Refer to last page (Foldout page).
sla[7]8 1]2]3[4]5K)s 7|819i10¢m.33
M8 413 (M32)
13[1a]15]16[17 (‘%) 511 ? 1112 [13]14 |15 |16 {17 |18 ? =
pY [msa]
s[e]7]8] w

AEC373A
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Electric Load Signal (Cont’'d)

i
Gl
ECM
(ECCS
CONTROL
ol 1
H/FAN
[59[ - Detectable line for DTC
e Non-detectable line for DTC
LG/R E
LG
LG/R
EE
=
LG/R
1
| o GIL
1
L&/R LG/R

PUSH FAN
ACsw CONTROL SWITCH

UNIT 3

M4z 4 AT
o::\T

izl 5] T
1

P&
—r
BE B B 87
i
o l
- 1 -
= = e
e
g
E] 1]2]3]4)sKAs] 7181 9]i0lGasa .
E n W T [12[13 14 [35 [18 1718 ~w 723
EL
1o1]102]103] [104]105] 108 3 =
1o7[108]108] [110f111]12 48 Fao
1afiraftie} [sfi7i1a 0 Ry H.S 5
[IDM
AECB74A
501

EC-437
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DISCONMECT
A€

[_Ecm__JclcoNnEcTOR]]
55 + 60
Ly
@w ® o L

AEC897

Electric Load Signal (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

B]

mowecmﬂll . e

59

(]

m ]

CONMECT

SEF355U

592

CHECK OVERALL FUNCTION. NG‘ Check the following.
1. Turn ignition switch “OFF". "] For terminal
2. Disconnect ECM harness connector. ® Harness connectors
3. Turn ignition switch “ON". s
4. Check voltage between ECM terminal ® Harness for open or short
&3, 60 and ground with CONSULT or between ECM and rear
tester. window defogger relay
Voltage between @ and ground: ® Harness for open or short
Rear window defogger “ON” between rear window
Battery positive voltage defogger timer or smart
Rear window defogger “OFF” entrance control unit and
ov rear window defogger
Voltage between and ground: relay
Lighting switch “ON” or daytime Refer to EL section
running light “ON*’ (“REAR WINDOW
Battery positive voltage DEFOGGER”).
Lighting switch “OFF” or For terminal
daytime running light “OFF” ® Harness connectors
ov @),
® Harness connectors
oK @59,
® Harness continuity
hetween ECM and lighting
switch
® Diode
If NG, repair open circuit
short to ground or short to
power in harmess or connec-
tors.
B| v
NG

CHECK POWER AND GROUND
CIRCUIT.
1. Turn ignition switch “OFF”.
2. Check continuity between ECM terminal
69 and ground.
Blower fan switch “ON”
Continuity should exist.
Blower fan switch “OFF”
Continuity should not exist.

hd

oK

hd

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-97.

.

INSPECTION END

EC-438

Check the following.

* esnnectors

@ Harness for open ¢r short
between ECM and fan
switch, fan switch and
ground

® Harness for open or short
between fan switch and
push controf unit

If NG, repair open circuit

short to ground or short to

power in harness or connec-

tors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

&l
IGNITION SWITCH - - G
TION ST Sp— EC-MIL/DL-01
FUSE .
| ] 5’7,‘33}0'( Refer to “EL-POWER. (M2
10A 104 104
1 [ EM
|L3&d] Guizg [LEL| @D [ESTozn R
BR: U G/W P i
o G Lo
e . Detectable line for DTC
— . Non-detectable line for DTC
=1l
COMBINATION {G> ForUsA

METER . For Canada
(MALFUNCTION @
INDICATOR LAMP)

©
I_LZH'T"-- Ifﬂl FE

DATA LINK
CONNECTOR .
FOR GONSULT GL
p
] I2II9|LE_! 1] FES
T T T DATA LINK b
G/B GYL GW B CONNECTOR
FOR GST
AT
10 | 12 l I 13 |
L/B B B
Fa
G/B GY/L
- .M57 ,_l_]'
I' |'I@— 'l L8 B RA
ORIL G/B GYIL "

| -
ORIL 6B GYL GMW LB ! BI BI ! Bl B| §T
B [eall [Ge5] Ires]l [138] | I I
LEDR SCIRX  SCITX SCICL KLINE |ECM (ECCS @ @
L L -4 1 RS

CONTROL
MODULE)
W61
BT
________________________________ .
i !
S EEEFIN B 2R | Exl ) PN E] I 14fi3fiz[1fic] 9] 8 M Tzrz121518171¢
U CleteT] (M | Pl (¥ ! el LRRL 12 @D [2]s]4ls]6]7]6l\Gg &
H B B | Gy BEERER B
"_"____-;'_"'_—___—""____"________'i
1t 2L (=350 (713) 1K [k i3] 4 |5k Dok | 7% D 1 1]z2]a]415Ks ?|8|9[1D.@ 1]213f4 (&2 BB e ,
MENEN AN () 5 N IR R E R g 0] 11]1z[13]14f1s]1s]r7 [18]18]20 EL
GY BR ! W w
TG
101]102[103] [104]105] 106 [eal21T22]zg] 13
24[25]26]27]26
107108[109] 1101111112
113|114[115] [116[117(118 q4]35]|38137
AEC344A

EC-439 593



594

SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATOR
Fuel pressure at idling

kPa (kg/cm?®, psi)

Vacuum hose is connected

Approximalely
235 (2.4, 34)

Vacuum hose is disconnected

Approximately
2894 (3.0, 43)

Inspection and Adjustment

Idle speed*1 rpm

No-load*2

{in “N” position)

70050 (650+50*3)

Aiv conditioner: ON

(in "N posilion}

B50 or more

Ignition timing

20°+2° BTDC*3

Closed throtile position switch touch

speed ("OFF” to “ON") (in "N”

position) rpm

950+150"3

*1: Feedback controlled and needs no adjustments

*2: Under the following conditions:

®  Ajr conditioner switch: OFF
® FElectric load: OFF (Lights, heater fan & rear defogger)
® Steering wheel: Kept in straight-ahead position

*3: Disconnect throttle position sensor

IGNITION COIL

Primary voltage v

12

Primary resistance
[at 20°C (68°F)] Q

Approximaiely 1.0

Secondary resistance
[at 20°C (68°F)) kL

Approximately 10

MASS AIR FLOW SENSOR

Supply voltage vV

Battery voltage {11 - 14)

Qutput voltage at idle vV

1.3-1.7*

Mass air flow (Using CONSULT
or GST}) grm/sec

Approximately 3.24 at idle”
Approximately 12.2 at 2,500 rom*

*: Engine is warmed up to normal operating temperature and run-

ning under no-load.

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °C (“F) Hesistance k{}
20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.235 - 0.260

EGR TEMPERATURE SENSOR

EGR temperature Voltage Resistance
°C (°F} v Ms2
0 (32} 4.61 068 -1.11
50 (122) 2.53 0.09 - 0.12
100 (212} o.8v7 0.017 - 0.024

FRONT HEATED OXYGEN SENSOR

HEATER

Resistance {at 25°C (77°F)] Q 23-43
FUEL PUMP

Resistance [at 25°C (77°F)) Q 0.2-50
IACV-AAC VALVE

Resistance [at 20°C (68°F)} 0 93-89
INJECTOR

Resistance [at 25°C (77°F)] Q 10 - 14
RESISTOR

Resistance [at 25°C (77°F)]  ki} Approximately 2.2

THROTTLE POSITION SENSOR

Throttle valve conditions

Resistance k{2
[at 25°C (77°F)]

Completely closed

Approximatety 0.5

Partially open

05-40

Completely open

Approximately 4.0

EC-440



SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

CALCULATED LLOAD VALUE REAR HEATED OXYGEN SENSOR
S : HEATER
alculated load value %
(Using CONSULT or GST) Resistance [at 25°C (77°F)] {2 23-43 @
At idle Approx. 19%
At 2,500 rpm Approx. 18% [F\ﬂﬂﬁ\
CRANKSHAFT POSITION SENSOR (OBD) )
Resistance [at 25°C (77°F)] 0 432 - 528
INTAKE AIR TEMPERATURE SENSOR EM
Temperature °C (°F) Resistance k{}
20 (68) 21-29 LG
80 (176) 0.27 - 0.38

EC-441 505
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