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MULTIPOINT FUEL INJECTION (MPI)

GENERAL INFORMATION

The Multipoint Fuel Injection System consists
of sensors which detect the engine conditions,
the engine ECU which controls the system
based on signals from these sensors, and
actuators which operate under the control of
the engine ECU. The engine ECU carries out

FUEL INJECTION CONTROL

The injector drive times and injector timing are
controlled so that the optimum air/fuel mixture
is supplied to the engine to correspond to the
continually-changing engine operation condi-
tions.

A single injector is mounted at the intake port
of each cylinder. Fuel is sent under pressure
from the fuel tank by the fuel pump, with the
pressure being regulated by the fuel pressure
regulator. The fuel thus regulated is distributed
to each of the injectors.

Fuel injection is normally carried out once for
each cylinder for every two rotations of the

IDLE AIR CONTROL

The idle speed is kept at the optimum speed
by controlling the amount of air that bypasses
the throttle valve in accordance with changes
in idling conditions and engine load during
idling. The engine ECU drives the idle speed
control (ISC) motor to keep the engine running
at the pre-set idle target speed in accordance
with the engine coolant temperature and air

IGNITION TIMING CONTROL

The power transistor located in the ignition
primary circuit turns ON and OFF to control
the primary current flow to the ignition coil. This
controls the ignition timing in order to provide
the optimum ignition timing with respect to the

13100010036

activities such as fuel injection control, idle
speed control and ignition timing control. In
addition, the engine ECU is equipped with
several diagnosis modes which simplify
troubleshooting when a problem develops.

crankshaft. The firing order is 1-3-4-2. This is
called sequential fuel injection. The engine ECU
provides a richer air/fuel mixture by carrying
out “open-loop” control when the engine is cold
or operating under high load conditions in order
to maintain engine performance. In addition,
when the engine is warm or operating under
normal conditions, the engine ECU controls
the air/fuel mixture by using the oxygen sensor
signal to carry out “closed-loop” control in order
to obtain the theoretical air/fuel mixture ratio
that provides the maximum cleaning
performance from the three way catalyst.

conditioner load. In addition, when the air
conditioner switch is turned off and on while
the engine is idling, the ISC motor operates
to adjust the throttle valve bypass air amount
in accordance with the engine load conditions
in order to avoid fluctuations in the engine
speed.

engine operating conditions. The ignition timing
is determined by the engine ECU from the
engine speed, intake air volume, engine coolant
temperature and atmospheric pressure.
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SELF-DIAGNOSIS FUNCTION

e When an abnormality is detected in one
of the sensors or actuators related to
emission control, the engine warning lamp
(check engine lamp) illuminates as a
warning to the driver.

® When an abnormality is detected in one
of the sensors or actuators, a diagnosis

OTHER CONTROL FUNCTIONS

1. Fuel Pump Control
Turns the fuel pump relay ON so that current
is supplied to the fuel pump while the engine
is cranking or running.

2. A/C Relay Control
Turns the compressor clutch of the A/C
ON and OFF.

3. Fan Relay Control
The revolutions of the radiator fan and
condenser fan are controlled in response
to the engine coolant temperature and
vehicle speed.

4. Traction Control
Engine output torque is reduced based on

code corresponding to the abnormality is
output.

® The RAM data inside the ENGINE ECU
that is related to the sensors and actuators
can be read by means of the MUT-II. In
addition, the actuators can be force-driven
under certain circumstances.

signals from the TCL-ECU in response to
the conditions under which slipping of the
driven wheels and turning of the vehicle
occur.
Furthermore, reduction of output torque is
performed by closing the throttle valve and
retarding the ignition timing.

5. Purge Control Solenoid Valve Control
Refer to GROUP 17.

6. EGR Control Solenoid Valve Control
Refer to GROUP 17.

ltems

Specifications

Throttle body | Throttle bore mm

50 <4G92, 4G93-SOHC>
54 <4G93-DOHC>

Throttle position sensor

Variable resistor type

Accelerator pedal position sensor
<Vehicles with TCL>

Variable resistor type

Idle speed control servo

Stepper motor type
(Stepper motor type by-pass air control system with the air
volume limiter)

Idle position switch <Vehicle without TCL>

Rotary contact type, within throttle position sensor

Idle position switch <Vehicle with TCL>

Rotary contact type, within accelerator pedal position
sensor
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ltems Specifications
Engine ECU | Ildentification model No. E2T63276 <4G92>
E2T63277 <4G93-SOHC (Vehicles without TCL)>
E2T63278 <4G93-SOHC (Vehicles with TCL)>
E2T63279 <4G93-DOHC>
Sensors Air flow sensor Karman vortex type
Barometric pressure sensor Semiconductor type
Intake air temperature sensor ) Thermistor type
Engine coolant temperature sensor Thermistor typ;
Oxygen sensor Z|rcoma typé -
‘\v/ehlck;sp;eed sensor Magnetic resistive element type
Inhibitor switch Contact switch type
No. 1 cylinder top dead centre sensor | Hall element type
Camshaft position sensor Hall element type
Crankanglesensor ~ Hall element type
Detonation sensor Piezéé[éciric type -
Power steering fluid pressure switch Contact switch type
Actuators Control relay type Contact switch type
Injector type and number Electromagnetic type, 4
Injector identification mark CDH210 <4G92, 4G93-SOHC>
CDH275 <4G93-DOHC>
EGR control solenoid valve Duty cycle type solenoid valve
Purge E:ontrol écﬁenoid valve ON/éI;F type solenoid vaive
Ventilatiormmmcontrol solenoid valve « Duty cycle type solenoid valve
‘;ééuum control solenoid val\;é ‘ Duty cyc_k_e type solenoid valve -
ﬂ%él pressure Regulé&or pressure; kPa b 329
regulator \
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MULTI POINT FUEL INJECTION SYSTEM DIAGRAM
<4G92, 4G93-SOHC>

*1  Oxygen sensor e Power supply o> Engine —> | %1 Injector e Control relay
*2 Air flow sensor ® Vehicle speed sensor ECU %2 Purge control (Fuel pump
*3 Intake airtemperature|® A/C switch solenoid valve relay)
sensor e |nhibitor switch #3 Idle speed e Control relay
*4  Throttle position e Power steering fluid control servo ® A/C power relay
sensor pressure switch %4 EGR control ® Engine warning
*5 ldle position switch |e Ignition switch-ST solenoid valve lamp
*6 Top dead centre ® Ignition switch-IG %5 Vacuum control | @ Diagnosis signal
sensor e A/T-ECU solenoid valve | e Ignition coil,
*7 Crank angle sensor | TCL-ECU <Vehicles with power transistor
*8 Barometric pressure <Vehicles with TCL> TCL> e A/T-ECU
sensor e Electric load switch %6 Ventilation e TCL-ECU
*9 Engine coolant control solenoid <Vehicles with
temperature sensor valve <Vehicles TCL>
*10 Detonation sensor with TCL>
Vacuum control
solenoid valve
D %5
7<6 Iintake air
Ventilation control temperature
Vacuum solenoid valve ‘SGHSOF .
actuator Idle speed Air flow sensor (with
control servo 3 built-in  barometric
] 8 pressure sensor)
Vacuum tank 2o %3
L
*4 R @
T i
r *8*2 = ﬂ;
Air cleaner
Throttle
ki Front position
To fuel __fuel sensor,
tank < pump Idle position
1
5 7AﬁnjectorJ
1 - T *9 EGR valve _ : %2  Canister
@ Engine coolant EGR control Purge control
temperature sensor solenoid valve solenoid valve
*10 Detonation sensor
*1
~g Top dead
Oxygen centre sensor
sensor
k «7 Crank angle
sensor

Distributor

9FU0b592
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<4G93-DOHC>
*1  Oxygen sensor e Power supply > Engine %1 Injector e Control relay
*2 Air flow sensor ® Vehicle speed sensor ECU %2 Purge control (Fuel pump
*3 Intake airtemperature|® A/C switch solenoid valve relay)
sensor ® Power steering fluid %3 Ildle speed e Control relay
*4  Throttle position pressure switch control servo e A/C power relay
sensor e Ignition switch-ST %4 EGR control e Engine warning
*5 Idle position switch |e Electric load switch solenoid valve lamp
*6 Camshatft position ® Ignition switch-IG e Diagnosis signal
sensor ® |gnition coil
*7 Crank angle sensor
*8 Barometric pressure
sensor
*9 Engine coolant
temperature sensor
*10 Detonation sensor
intake air
temperature
sensor
- Idle speed Air flow sensor (with
Throttle position sensor controﬁ’ servo built-in  barometric
(with idle position switch) g pressure sensor)
%3
m l
\ *4 "5 > <]
T = lr Y f V K3 I IT
8*2 -
Air cleaner
g Camshaft
$3 position From
To fuel sensor _ fuel
tank = pump
PCV valve
“In
njector )

9

Engine coolant

temperature sensor

10 Detonation
sensor

*7 Crank angle sensor

Oxygen ?
sensor J

EGR control
solenoid valve

Purge control
solenoid valve

Canister

9FU0583
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SERVICE SPECIFICATIONS

13100030032

Intake air temperature sensor
resistance kQ

Idle speed control servo coil resistance Q

Items ‘ Specifications
Basic idle speed r/ﬂrdr;in 4G92 750+50
4G93 f 806i50
Idle speed when A/C is ON r/min 850 at neutral position
Throttle position sensor Vehicles without TCL 400-1,000
adjusting voltage mV
Vehicles with TCL | 580-690
”Acic;eleratorrbédgl position sensor adjusffﬁg voltage mV ] 400—1 ,000
MThrottIe position sensor resistance kQ 4 | 3.5-6.5
Accelerator pedal position sensor resistan;:; er 3.5-6.5

28-33 (at 20°C)

Engine coolant temperature
sensor resistance kQ

Oxygen sensor output voltage

20°C 23-30
80°C 0.30-0.42
20°C 21-27
80°C 0.26-0.36 .
———— v o 06-10 ]

Fuel pressure kPa

Vacuum hose disconnection

324-343 at curb idle

Vacuum hose connection

Approx. 265 at curb idle

Injector coil resistance Q

13-16 (at 20°C)

Ventilation control solenoid valve coil resistance Q

36-44 (at 20°C)

Vacuum control solenoid valve coil resistance Q

' 36—-44 (at 20°C)

SEALANT

13100050038

Iltem

[

Specified sealant

Remark

Engine coolant temperature sensor

threaded portion

3M Nut Locking Part No. 4171 or equivalent

Drying sealant
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SPECIAL TOOLS 13100060031
Tool Number Name i Use
MB991223 . Harness set ! ® Fuel gauge simple inspection
A: MB991219 A: Test harness * A: Connector pin contact pressure inspection
B: MB991220 B: LED harmess | B, C: Power circuit inspection
C: MB991221 C: LED harness D: Commercial tester connection
D: MB991222 adapter
D: Probe
|
I MB991502 MUT-II sub e Reading diagnosis code
assembly | ® MPI system inspection
B MB991348 4 Test hamess set 1" Ihébéétion using an analyzer
 MD998463  Test harness ® Inspection of idle speed control servo |
(6-pin, square) ® Inspection using an analyzer
|
- ~  MD998478  Testhamess  Inspection using an analyzer
(3-pin, triangle)
- M0995769 - Adaiptdrrhorsiew ) ﬁwﬁ/liéréisﬁré'rrnent orfrle'eI pressure
.3
MD998742  Hose adaptor
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Tool Number

Name Use

 MD998706

>

1 4

. Injector test set

Checking the spray condition of injectors

' MB991607

" Injector test
harness
MB991607 |
MD998741 Injector test i
. adaptor {
\
|
‘& 1
MB991608 Clip i
N i
& i
\
TROUBLESHOOTING 13100850034

150
®
> L
7
® |
® Engine warning lamp
® (check engine lamp)
©

= )@ & = ])

9FU0594

DIAGNOSIS TROUBLESHOOTING FLOW

Refer to GROUP 00 — How to Use Troubleshooting/Inspection
Service Points.

DIAGNOSIS FUNCTION 13100860037
ENGINE WARNING LAMP (CHECK ENGINE LAMP)

if an abnormality occurs in any of the following items related
to the Multipoint Fuel Injection (MPI) system, the engine
warning lamp will illuminate.

If the lamp remains illuminated or if the lamp illuminates while
the engine is running, check the diagnosis code output.
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Engine warning lamp inspection items

Engine ECU
Oxygen sensor

Air flow sensor

Intake air temperature sensor

Throttle position sensor

Engine coolant temperature sensor

Crank angle sensor

Camshaft position sensor <DOHC>

Barometric pressure sensor

Detonation sensor

Ignition timing adjustmentgiéﬁal

Injector

Ignition coil, power transistor <DOHC>

Immobilizer system

Vacuum control solenoid valve <TCL>

Ventilation control solenoid valvem<TCL>

Caution

Engine warning lamp will come on even when terminal
for ignition timing adjustment is short-circuited.
Therefore, it is not abnormal that the lamp comes
on even when terminal for ignition timing adjustment
is short-circuited at the time of ignition timing
adjustment.

METHOD OF READING AND ERASING DIAGNOSIS
CODES

Refer to GROUP 00 — How to Use Troubleshooting/Inspection
Service Points.

INSPECTION USING MUT-II SERVICE DATA AND
ACTUATOR TESTING

1.

oA

Carry out inspection by means of the data list and the
actuator test function.

if there is an abnormality, check and repair the chassis
harnesses and components.

After repairing, re-check using the MUT-II and check that
the abnormal input and output have returned to normal
as a result of the repairs.

Erase the diagnosis code memory.

Remove the MUT-II.

Start the engine again and carry out a road test to confirm
that the problem has disappeared.
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FAIL-SAFE FUNCTION REFERENCE TABLE 13100910039

When the main sensor malfunctions are detected by the diagnosis function, the vehicle is controlled
by means of the pre-set control logic to maintain safe conditions for driving.

Malfunctioning item Control contents during malfunction

Air flow sensor 1. Uses the throttle position sensor signal and engine speed signal (crank angle sensor
signal) to take readings of the basic injector drive timing and basic ignition timing
from the pre-set mapping.

2. Fixes the ISC servo in the appointed position so idle control is not performed.

Intake air temperature | Controls as if the intake air temperature is 25°C.
sensor

Throttle position No increase in fuel injection amount during acceleration due to the throttle position sensor

sensor (TPS) signal.

Engine coolant Controls as if the engine coolant temperature is 80°C.

temperature sensor

Top dead centre Injects fuel into the cylinders in the order 1-3-4-2 with irregular timing. (However, after the
sensor <SOHC> ignition switch is turned to ON, the No. 1 cylinder top dead centre is not detected at all.)
Camshaft position 1. Injects fuel into the cylinders in the order 1-3-4-2 with irregular timing.

sensor <DOHC> (However, after the ignition switch is turned to ON, the No. 1 cylinder top dead centre

is not detected at all.)

2. Cuts off the fuel supply 4 seconds after a problem is detected.
(However, after the ignition switch is turned to ON, the No. 1 cylinder top dead centre
is not detected at all.)

Barometric pressure Controls as if the barometric pressure is 101 kPa.

sensor

Detonation sensor Switches the ignition timing from ignition timing for super petrol to ignition timing for standard
petrol.

Ignition coil, power Cuts off the fuel supply to cylinders with an abnormal ignition signal.

transistor <DOHC>

Oxygen sensor Air/fuel ratio feedback control (closed loop control) is not performed.

Communication wire Ignition timing is not retarded during transmission gear shifting (overall engine and

with transmission transmission control).

control unit <A/T>

NOTE
When a problem is detected in the vacuum control solenoid valve, ventilation control solenoid valve, crank angle

sensor or any of the above items, traction control is not performed <Vehicles with TCL>.
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INSPECTION CHART FOR DIAGNOSIS CODES 13100870030
Code No. | Diagnosis item ( Reference page
11 Oxygenﬂrsensor system ‘ 13A-15
N 12 ! Air flow sensor system 13A-16
13 Intake air temperature sensor system ‘ 18A-16
714‘ o ‘iﬁfhrrrorttle position sensor system ‘7 o ‘ 13A-17 R ]
21 : Engine coolant temperature sensor system 13A-18
2o ' Crank angle sensor system 13A-19 <SOHC>
13A-20 <DOHC>
mwjﬁmwj rTop dead;:érn’ire sensor <SOHC> - 13A-21
% ﬁgarﬁshaft pbs}tién sensor <DOHC> - - ] 7i 3A227
24 * Vehicle speed sierns'orr system \ 13A-23
25 o | Barometric E)ressure sensor system } 13A-24
31 . Detonation sensor system | S 13A25 B
361 Igniti;n timing adjustment signal system 13A-26
41| Injector system 13A-26
o 44 IgnAiﬁon coil and power transistor unit system <DOHC> 13A-27
54%2 I Immobilizer system S WéROUP 54 — Ignition key
' and Immobilizer
61 " Communication wire with A/T-ECU system <A/T> 13A-28
o 7; mijj\)aéﬁum coﬁfrbl rsolenoid valve system <Vehicles with TCL> 13A29
- 72 Wﬁi/iériw'tii]ationb éontrol solenoid valve system <Vehicles with TCL> \ 13A3O
NOTE

*1: Malfunction code No. 36 is not memorized.
*2: Refer to GROUP 54 - Ignition key and Immobilizer-Troubleshooting.
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INSPECTION PROCEDURE FOR DIAGNOSIS CODES

Code No. 11 Oxygen sensor system Probable cause

Range of Check e Malfunction of the oxygen sensor

e 3 minutes have passed after engine was started. e |mproper connector contact, open circuit or
® Engine coolant temperature is approx. 80°C or more. short-circuited harness wire

e Intake air temperature is 20—50°C. o Malfunction of the engine ECU

® Engine speed is approx. 2,000-3,000 r/min

e Vehicle is moving at constant speed on a flat, level road surface

Set conditions

e The oxygen sensor output voltage is around 0.6 V for 30 seconds (does not cross
0.6 V for 30 seconds).

e When the range of check operations given above which accompany starting of
the engine are carried out four time in succession, a problem is detected after
each operation.

P e e NG
" Check the oxygen sensor. (Refer to P.13A-104.) ————— Replace

| OK
e L 1. NG o
Measure at the oxygen sensor connector B-33. e ————--—————= Check the harness wire between the
® Disconnect the connector, and measure at the . oxygen sensor and the control relay

harness side. connector, and repair if necessary.
1. Voltage between 3 and earth (Ignition switch: ON) 2 NG T B NG

OK: System voltage »| Check the following connector. |—» Repair
2. Continuity between 2 and earth ‘ B-22

OK Contlnuny S

]
S - . —_— K
oK v©
‘ ; Check trouble symptom. J\
ING
‘ ! NG
Check the harness wire between the — Repair
| engine ECU and the oxygen sensor
: connector.
| [ oK
% v
i Replace the engine ECU.
[ Measure at the englne ECU connector B-21.
o Disconnect the connector, and measure at the
hamess side. NG =/ Check the following connector. -’\—Jg—f Repair
e \Voltage between 60 and earth (Ignition switch: ON) | B-33
OK: System vohage Lo N
JE— - - S | OK
*OK v S
S A . NG .| Check trouble symptom.
Check the followmg connectors. —————— Repair T E—
B-33, B-21 lNG
vOK | Check the hamess wire betweevr;the i
— Sy engine ECU and the oxygen sensor
LCheck trouble symptom ) ; | connector, and repair if necessary.
‘NG T
e __ NG
Check the harness wire between the englne ECUand — - = Repair
the oxygen sensor connector. |
IOK

Re;ﬁaﬁcjewtrﬁe enginé ECU.
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Code No. 12 Air flow sensor system

Probable cause

Range of Check

e Engine speed is 500 r/min or more.

Set conditions

® Sensor output frequency is 3 Hz or less for 4 seconds.

Malfunctlon of the air flow sensor
Improper connector contact, open

. circuit

or

short-circuited harness wire of the air flow sensor

o Malfunction of the engine ECU

— 1. NG --
Measure at the air flow sensor con- |-—-—#| Check the air flow sensor circuit.
nector A-20. (Refer to P.13A-64, INSPECTION
® Connect the connector. (Use PROCEDURE 49.)
the test harness: MB991348)
1. Voltage between 3 and earth 2 NG
(Engine: Idling) - —»| Measure at the engine ECU con- ——:
OK: 22-32V nectors B-19.
2. Voitage between 7 and earth e Connect the connector.
OK: 0-1V (Engine: idiing) e Voltage between 19 and earth
6-9 V (2,000 r/min) (Ignition switch: ON)
¢0K OK: 6-9V
Replace the engine ECU. } - VOK NG
| Check the following connector.
B-19
¢OK
| Check trouble symptom. |
NG
i

R place the engine ECU.

'
|
|

]

= Repair Y

Check the following connector. L—— Repair

| A-20

*OK

} Check trouble symptom.
NG

‘ Replace the air flow sensor. i

Code No. 13 Intake air temperature sensor system

Probable cause

Range of Check

e Ignition switch: ON

e Excluding 60 seconds after the ignition switch is turned to ON or immediately
after the engine starts.

Set conditions

e Sensor output voltage is 4.6 V or more (corresponding to an intake air temperature
of —45°C or less) for 4 seconds.

or

® Sensor output voltage is 0.2V or less (corresponding to an intake air temperature
of 125°C or more) for 4 seconds.

o Malfunction of the intake air temperature sensor

® |mproper connector contact, open circuit or
short-circuited harness wire of the intake air
temperature sensor circuit

e Malfunction of the engine ECU

NG

Check the intake air tempera- ——= Replace
ture sensor. I
(Refer to P.13A-102.) |

‘OK
] NG NG
Measure atthe alrflowsensor\ »| Check the following con- ——» Repair
connector A-20. nector B-22
e Disconnectthe connector, OR —
and measure at the
harness side. ‘ Ch K trouble om.
e \Voltage between 6 and ..fc rouble symp !
earth (Ignition switch: ON) $ NG
OK: 4.5-49V - — NG _
e Continuity between 5 and Check the harness wire be- -——= Repair
earth | tween the engine ECU and
OK: Continuity ‘the intake air temperature‘
- sensor connector. |
OK )
‘OK
! NG [Re lace the engine ECU. |
Check the following con- |--——= Repair nep! g -
nector A 20
OK

\

‘F_C-h-éck trouble symptom.

]

NG -
~———=| Replace the engine ECU.
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Code No. 14 Throttle posi

Range of Check
® Ignition switch: ON

® Excluding 60 seconds after the ignition switch is turned to ON or immediately

after the engine starts.
Set conditions

® When the idie position switch is ON, the sensor output voltage is 2 V or more

for 4 seconds.
or
e The sensor output voltage is 0.2

tion sensor system Probable cause
e Malfunction of the throttle position sensor or
maladjustment
® |Improper connector contact, open circuit or
short-circuited harness wire of the throttle position
sensor circuit
o Improper “ON” state of idle position switch
® Short circuit of the idie position switch signal line
e Malfunction of the engine ECU
V or less for 4 seconds.

MUT-1I SERVICE DATA NG—»‘ Check the idle position switch system. |
26 Idle position switch system (Refer to P.13A-49 INSPECTION |
OK: With the throttle valve at the PROCEDURE 25.) <Vehicles without !
idle position: ON | TCL> (Refer to P.13A-49 INSPEC- |
With the throttle valve slight- | TION PROCEDURE 26.) <Vehicles ;

‘\ ly open: OFF ! \with TCL>

iOK
- NG

;‘rbﬁeékﬁthé throttle position sensor. .
1 (Refer to P.13A-103.)

- : OK
\j

connector A-56.

e Disconnect the connector, and
measure at the harness side.

®

(Ignition switch: ON)

OK: 48-52V

Continuity between 4 and earth

Measure at the throttle p&sition sensor

Voltage between 1 and earth |

—— > Replace

NG - NG
—— | Check the following connector. r—f~> Repair
‘ B-22

¢0K
| Check trouble symptom.
|
i NG
\j

. Check the harness wire between the ——— Repair

OK: Continuity

. OK
v

- engine ECU and the throttle position
. sensor connector.

Check the throttle position sensor out-
put circuit. (Refer to P.13A-65, IN-
SPECTION PROCEDURE 50.)

‘OK

| Replace the engine ECU.
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Code No. 21 Engine coolant temperature sensor system

Probable cause

Range of Check [
e Ignition switch: ON L
e Excluding 60 seconds after the ignition switch is turned to ON or immediately
after the engine starts.
®

Set conditions

e Sensor output voltage is 4.6 V or more (corresponding to an engine coolant
temperature of —45°C or less) for 4 seconds.

or

o Sensor output voltage is 0.1 V or less (corresponding to an engine coolant
temperature of 140°C or more) for 4 seconds.

Range of Check
® Ignition switch: ON
® Engine speed is approx. 50 r/min or more
Set conditions }
¢ The sensor output voltage increases from 1.6 V or less (corresponding to an
engine coolant temperature of 40°C or more) to 1.6 V or more (corresponding
to an engine coolant temperature of 40°C or less).
After this, the sensor output voltage is 1.6 V or more for 5 minutes.

Malfunction of the engine cootant temperature sensor
Improper connector contact, open circuit or
short-circuited harness wire of the engine coolant
temperature sensor circuit

Malfunction of the engine ECU

-~ NG
Check the engine coolanttemperature ————-— Replace
| sensor. (Refer to P.13A-102.) J\

777”7777:0?'
- ———— NG _ LNG
Measure atthe engine coolanttemper- |——————» Check the following connector. |- = Repair
ature sensor connector A-76. ‘ B-22 |
® Disconnect the connector, and T T ok T
measure at the harness side. ‘ \J
® \oltage between 1 and earth Check trouble sy - T
(Ignition switch: ON) | Check trouble symptom.
OK: 45-49V | #NG
e Continuity between 2 and earth ' - NG .
OK: Continuity Chepk the harness wire between the ———s Repair
engine ECU and the engine coolant
‘OK temperature sensor connector.
‘ ‘OK
| ] Replace the engine ECU. J
‘. — OK
Check the following connector. ,,,,,f,g,’ Check trouble symptom.
A-76 7 NG
‘NG Y ‘

f Replace the engine ECU.

Repair
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Code No. 22 Crank angle sensor system <SOHC>

Probable cause

hange of Check
® Engine is cranking.
Set conditions

® Sensor output voltage does not change for 4 seconds (no puise signal input.) circuit

¢ Malfunction of the crank angle sensor
® |mproper connector contact, open circuit or
short-circuited harness wire of the crank angle sensor

e Malfunction of the engine ECU

‘Measu}eiat the distributor connector A-74.

e \Voltage between 3 and earth (Engine: cranking)
OK: 04-40V

e \Voltage between 3 and earth (Engine: idling)
OK: 15-25V

L OK
r—-——»! Replace the engine ECU.
® Connect the connector. (Use the test harness: MB991348.) :

B #NG

Disconnect the connector, and measure at the harness side.

Measure at the distributor connector A-74.
L ]
1.

Voitage between 2 and earth (Ignition switch: ON)

OK: System voltage

Voltage between 3 and earth (Ignition switch: ON)

OK: 48-52V

3. Continuity between 1 and earth
OK: Continuity

n

Check the harness wire between the crank angle sensor and the
control relay connector, and repair if necessary. !

2. NG

;. OK

' - NG
Check the following con- ————» Repair
nector. A-74

;‘ox

r(.‘:riea( trouble symp‘th.

T
NG
|

[vﬁeplace the distributor.

\J

----. NG
Check the following con- |- Repair
nector. B-22 i

3. NG

;o'k‘

i Check trouble symptom. ) |

NG
' NG

Check the harness wire ——» Repair
between the engine ECU and
the crank angle sensor
connector.

¢0K

Replace the engine ECU. !

L

Check the harness wire between the crank angle sensor and the
earth, and repair if necessary.
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Code No. 22 Crank angle sensor system <DOHC>

Probable cause

Range of Check
® Engine is cranking.
Set conditions

® Sensor output voltage does not change for 4 seconds (no puise signa! input.)

Malfunction of the crank angle sensor
Improper connector contact, open circuit or
short-circuited harness wire of the crank angle sensor

e Malfunction of the engine ECU

Measure at the crank angle sensor connector A-02.

® Connect the connector. (Use the test harness: MD398478.)
® Voltage between 2 and earth (Engine: cranking)
OK: 04-40V
® Voltage between 2 and earth (Engine: idling)
OK: 15-25V
vNG

Measure at the crank angle sensor connector A-02.

OK

. #LReplace the engine ECU.

1. NG

2. NG

3.

e

NG

»}"Wéhéék'?h'e harness wire between the crank angle sensor and the
“ control relay connector, and repair if necessary.

( - LNG
Check the following con- ———» Repair

nector. B-22 :

L e

e

e Disconnect the connector, and measure at the harness side.
1. Voltage between 3 and earth (Ignition switch: ON)
OK: System voltage
2. Voltage between 2 and earth (Ignition switch: ON)
OK: 48-52V
3. Continuity between 1 and earth
OK: Continuity
OK
L NG
Check the following con- —————» Repair
nector. A-02
‘OK
[ Check trouble symptom.
NG
A\

| Replace the crank angle sensor.

’ Check trouble symptom.

#NG
NG
—— Repair

Check the harness wire
between the engine ECU and
the crank angle sensor
connector.

¢0K

FRepIace the engine ECU.

Check the harness wire between the crank angle sensor and the
earth, and repair if necessary.

~
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Code No. 23 Top dead centre sensor system <SOHC> Probable cause
Range of Check e Malfunction of the top dead centre sensor
® |gnition switch: ON e Improper connector contact, open circuit or
e Engine speed is approx. 50 r/min or more. short-circuited harness wire of the top dead centre
Set conditions sensor circuit
® Sensor output voltage does not change for 4 seconds (no pulse signal input.) | ® Malfunction of the engine ECU
OK . |
Measure at the distributor connector A-74. 4>1 Replace the engine ECU.
e Connect the connector. (Use the test harness: MB991348.)
e Voltage between 4 and earth (Engine: cranking)
OK: 04-30V
e \oltage between 4 and earth (Engine: idling)
OK: 15-20V
‘NG
‘1. NG e ‘
| Measure at the distributor connector A-74. e —»| Check the harness wire between the top dead centre sensor and |
| @ Disconnect the connector, and measure at the harness side. the control relay connector, and repair if necessary. ]
1. Voltage between 2 and earth (Ignition switch: ON) 2 NG - NG
OK: System voltage : »| Check the followi i i
2. Voltage between 4 and earth (Ignition switch: ON) :l:e:t%r. tB.ezzo owing con- = Repair
OK: 48-52V e '
3. Continuity between 1 and earth 3. NG VOK
OK: Continuity 3
oK Check trouble symptom.
Check the following con- — Repair — NG
nector. A-74 Check the hamess wire [-——» Repair
between the engine ECU and
¢OK the top dead centre sensor
i Check trouble symptom. i connector. oK
(NG v
1 Replace the distributor. ‘ Replace the engine ECU. - }

L—=| Check the harness wire between the top dead centre sensor and
the earth, and repair if necessary.
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Code No. 23 Camshaft position sensor system <DOHC> " Probable cause

Range of Check

Ignition switch: ON
Engine speed is approx. 50 r/min or more.

Set conditions
e Sensor output voltage does not change for 4 seconds (no pulse signal input.) | ® Malfunction of the engine ECU

e Malfunction of the camshaft position sensor

® Improper connector contact, open circuit or
short-circuited harness wire of the camshaft position
sensor circuit

Measure at the camshaft position sensor connector A-03.

Connect the connector. (Use the test harness: MB991223 and
jumper wire.)

Voltage between 2 and earth (Engine: cranking)

OK: 04-30V

Voltage between 2 and earth (Engine: idling)

OK: 15-20V

‘NG

Measure at the camshaft position sensor connector A-03,

OK

e Disconnect the connector, and measure at the harness side.
1. Voltage between 3 and earth (Ignition switch: ON)
OK: System voltage
2. Voltage between 2 and earth (Ignition switch: ON)
OK: 48-52V
3. Continuity between 1 and earth
OK: Continuity
*OK
NG
Check the following con- ——» Repair
nector. A-03
T
'OK

! Check trouble symptom. ]

‘NG

‘ Replace the camshaft posii{on sensor. ‘

—»' Replace the engine ECU.

b

Check the harness wire between the camshaft position sensor
and the control relay connector, and repair if necessary.

ey NG
Check the following con- ——» Repair
nector. B-22 |

¢0K

Check trouble symptom.

‘NG
NG

Check the harness wire ——» Repair

between the engine ECU and

the camshaft position sensor

connector.

¢OK

(Replace the engine ECU.

Check the harness wire between the camshaft position sensor
and the earth, and repair if necessary.
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13A-23

Code No. 24 Vehicles speed sensor system

Probable cause

Range of check
® (gnition switch: ON

after the engine starts.
e lIdle position switch: OFF
® Engine speed is 3,000 r/min or more.
e Driving under high engine load conditions.
Set conditions

e Excluding 60 seconds after the ignition switch is turned to ON or immediately

e Sensor output voltage does not change for 4 seconds (no pulse signal input).

e Malfunction of the vehicle speed sensor

® Improper connector contact, open circuit or
short-circuited harness wire of the vehicle speed
sensor circuit

e Malfunction of the engine ECU

P ——— No e
| Does the speedometer operate normally? ———————=| Check the vehicle speed sensor circuit.
' Yes — (Refer to GROUP 54 — Combination Meter.)
! NG T : : :
‘ Measure at the engine ECU connector B-22. IL———A—A”— | Check the harness wire between the engine ECU and the vehicle -
| ® Disconnect the connector, and measure at the harness side. | ' speed sensor connector, and repair if necessary.
! |
| ® Voltage between 86 and earth (Ignition switch: ON) I
OK: When the vehicle is pushed, 0 V and 5 V are repeated
l alternately. }
| OK
e e ' NG
{Check the following connector. B-22 P -» Repair
‘OK
e ) NG S
{Check trouble symptom. b -—-~—»} Replace the engine ECU. -
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Code No. 25 Barometric pressure sensor system

' Probable cause

Range of Check

® Ignition switch: ON

e Excluding 60 seconds after the ignition switch is turned to ON or immediately
after the engine starts.

e Battery voltage is 8 V or more.

Set conditions

® Sensor output voltage is 4.5 V or more (corresponding to a barometric pressure
of 114 kPa or more) for 4 seconds.

or

o Sensor output voltage is 0.2 V or less (corresponding to a barometric pressure
of 5.33 kPa or less) for 4 seconds.

® Malfunction of the barometric pressure sensor

® Improper connector contact, open circuit or
short-circuited harness wire of the barometric pressure
sensor circuit

e Malfunction of the engine ECU

theengine ECUandthebarometric
pressure sensor connector, and
: repair if necessary.

B

Check the 'fit;rliloi\}v'ir'\g' connector. )
B-22 i

OK |
Y =

{ Check trouble symptom.

lNG ‘
WT & Repair

[ Replace the engine ECU.

NG o NG - NG
Measure atthe air flow sensorcon- L*. Measure at the air flow sensorcon- »| Check the following connector. | - » Repair
nector A-20. f nector A-20. B-22
o Connect the connector. (Use | & Disconnectthe connector, and ToK -
the test harness: MB991348) | measure at the harness side. ¥
e Voltage between 2 and earth | ® Voltage between 1 and earth Check t |
(Ignition switch: ON) 1 | (ignition switch: ON) ‘ | Check trouble s‘ymp“’m‘ ]
OK: 37-4.3V (Altitude:0m) | | OK: 48-52V | *NG
3.2-3.8 V (Altitude: i e Continuitybetween5andearth Chock e h e bel - — NG " .
1,200 m OK: Continuity eck the harness wire be ween}w* epair
) : theengine ECUandthe barometric
iOK OK pressure sensor connector. ‘
U h— . .- NG i NG OK
Measure at the engine ECU con- ! Check the following connector. —— Repair
nector B-22. - A-20
e Connect the connector. ’ OK
e Voltage between 85 and earth 3 v
Ignition switch: ON e .
(ogK: 3.7-43 (Altitu)de: 0 m) . Check ifo!‘,'EI,e,?}'mQt?T;, 1 ‘ Replace the engine ECU. i
3.2-38 V (Altitude: #NG
1,200 m) o
OK : Check the harness wire between ——— Repair
! theengine ECUandthebarometric | OK -
: pressure sensor connector. ” Replace the air flow sensor.
=/ Check the harness wire between
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Code No. 31 Detonation sensor system

Probable cause

Range of Check
® |[gnition switch: ON

after the engine starts.

Set conditions

® Excluding 60 seconds after the ignition switch is turned to ON or immediately
® Engine speed is approx. 5,000 r/min or more

The change in the detonation sensor output voltage (detonation sensor peak voltage
ateach 1/2 revolution of the crankshaft) is less than 0.06 V for 200 times in succession.

Malfunction of the detonation sensor

Improper connector contact, open circuit or
short-circuited harness wire of the detonation sensor
circuit

Malfunction of the engine ECU

. OK

nector A-77. !
e Disconnect the connector and !

measure at the harness side. i
e Continuity between 1 and earth |
| OK: Continuity ‘

NG
o

. Check the harness wire between the
detonation sensor and earth, and repair
if necessary.

Measure at the detonation sensor con- ————— -
|

NG

Check the following connectors.
A-77, B-22

+——» Repair

{
L OK
v

“\ Check trouble symptom.

I
NG
v

“ Check the harness wire between the
| engine ECU and the detonation sensor
| connector.

— e e
|

NG
v
Repair

. OK O,
——— Replace the detonation sensor.
i Bt
| '
| Check trouble symptom. !
NG
Y

 Replace the engine ECU. |
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Code No. 36 Ignition timing adjustment signal system

Probable cause

Range of Check .
® Ignition switch: ON
Set conditions .

e The ignition timing adjusting signal wire is shorted to the earth.

Short circuit to earth of the ignition timing adjustment
signal line
Malfunction of the engine ECU

- NG - . NG .
Measure at the ignition timing adjust- {~—--—---#| Check the following connector. B-21 ——— Repair
ment connector A-10. ‘ T ek o
& Measurementofthevoltage (Ignition | ¢
switch: ON) i ‘
OK: 4.0-52 V : | Check trouble sym‘ptom. )
L - 7 e NG
,OK v NG .
| ! Check the hamess wire between the ———* Repair

Replace the engine ECU.
"timing adjustment terminal.

; OK
i

5 Replace the engmeECU

engine ECU connector and the ignition |

|

Code No. 41 Injector system

Range of Check °
® Engine speed is approx. 50—1,000 r/min .
e The throttle position sensor output voltage is 1.15 V or less.

® Actuator test by MUT-1I is not carried out. .

Set conditions
e Surge voltage of injector coil is not detected for 4 seconds.

Probable cause

Malfunction of the injector

Improper connector contact, open circuit
short-circuited harness wire of the injector circuit
Malfunction of the engine ECU

or

. — NG

LChecklheinjector. (RefertoP.13A-105.) —————— Replace
T

$OK

NG

Check the —-fBi_Idwing connectors.
A-51, A-52, A-53, A-54.

Measure at the injector connector A-51,

A-52, A-53, A-54. ‘

e Disconnect the connector, and TOK
measure at the harness side. ‘ v

® \Voltage between 1 and earthi "Check trouble symptom.

E—

——— Repair

NG

;,,,,,,,,,,,,,[ Check the harness wire between the

(Ignition switch: ON) i ;
OK: System voltage '

OK
R ‘
Check the injector control circuit. |
(RefertoP.13A-65,INSPECTION PRO- !
CEDURE 51.)

engine ECU and the injector connector,
and repair if necessary.
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Code No. 44 Ignition coil and power transistor unit system

Probable cause

<DOHC>

Range of Check L]
® Engine speed is approx. 50-4,000 r/min .
® Engine is not cranking.

Set conditions

® The ignition signa! from the same coii is not input for 4 seconds. L]
However, this excludes cases where no ignition signal is input from any coils. L]

Matfunction of the ignition coil

Improper connector contact, open circuit or
short-circuited harness wire of the ignition primary
circuit

Malfunction of the ignition failure sensor
Malfunction of the engine ECU

Check the ignition coil.

NG

-—-———= Replace
(Referto GROUP 16 — Ignition System.)

¢OK

Check the ignition failure sensor. z
(Referto GROUP 16 —Ignition System.)

| OK
Y

Measure at the ignition coil connectors

A-05, A-06.

e Disconnect the connector,
measure at the harness side.

1. Voltage between 1 and earth
(lgnition switch: ON) ‘
OK: System voltage

2. Voltage between 3 and earth

and !

NG
---—— Replace

1. NG
r,,,,,,

+‘ Check the following connector.

| A-59

- ¢0K

" Check trouble symptom.

NG
e Repair

-~ NG ,
-——— Check the harness wire between the |

ignition coil and ignition failure sensor |
connector, and repair if necessary.

Engine: Crankin 2. NG ; N,qii i
(OK:g 05-40 V 9) ————— Check the followm%cKonnector. B-19 ‘L —» Repair
IOK
~-—— NG
Check the following connectors. — Repair
A-05, A-06 v
‘OK Check trouble symptom. J
{ Check trouble symptom. ‘NG NG
Check the hamess wire between the | = -~~~ Repair

LNG

Check the ignition signal circuit.
(Referto P.13A-66,INSPECTION PRO-
CEDURE 53.)

¢0K

engine ECU and ignition coil connector. |

@eplace the engine ECU.
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Code No. 61 Communication wire with A/T-ECU system
<A/T>

. Probable cause

Range of Check

® 60 seconds or more have passed immediately after engine was started.

® Engine speed is approx. 50 r/min or more

Set conditions

The voltage of the torque reduction request signal from the A/T-ECU is LOW for
1.5 seconds or more.

Malfunction of the harness wire and the connector
Malfunction of the engine ECU

Malfunction of the A/T-ECU

Malfunction of the TCL-ECU <Vehicles with TCL>

<Vehicles without TCL>

NG
Check the following connectors. — Repair
B-19, B-21, B-31
| oK o
v 1
Check trouble symptom. 7 |
lNG

OK (

Check the harness wire between the engine ECU and the A/T-ECU E—— Replace the engine ECU.

connector. .

NG

v | Check trouble symptom.
Repair T ‘NG
} Replace the A/T-ECU.
<Vehicles with TCL>
NG
Check the following connectors. r——— Repair
B-17, B-19, B-21, B-31, D-21, D-22
lOK
Check trouble symptom.
LNG
NG
Check the harness wire between the engine ECUand the TCL-ECU {~——————-» Repair
connector.
| OK
' oK , ,
Check the harness wire between the engine ECU and the A/T-ECU ——————| Replace the engine ECU.
connector. L
NG
* l Check trouble symptom.
Repair 'NG
Y
‘ Replace the TCL-ECU.
! Check trouble symptom.
‘NG

LReplace the A/T-ECU.
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<Vehicles with TCL>

Code No. 71 Vacuum control solenoid valve system

" Probable cause

Range of Check

® Ignition switch: ON

e Excluding 60 seconds immediately after the engine starts.
e Battery voltage is 10 V or more.

Set condition

are different.

e Forced actuation by means of MUT-II is not being carried out.

Solenoid valve drive or non-drive instruction and energized condition of solenoid coil

® Malfunction of the vacuum control solenoid valve

® Improper connector contact, open circuit or
short-circuited harness wire of the vacuum control
solenoid valve

e Malfunction of the engine ECU

e NG
Check the vacuum control solenoid valve. ———» Replace
(Refer to P.13A-108.) ]
lOK
——- - NG
Measure at the vacuum control solenoid valve con- ——-——-——| Check the harness wire between the control relay
nector A-07. and the solenoid valve connector, and repair if nec-
e Disconnect the connector and measure at the essary.
harness side.
o Voltage between 2 and earth
(lgnition switch: ON)
OK: System voltage !
¢OK
NG NG
Measure at the engine ECU connector B-19. »| Check the following connector. —— Repair
& Connect the connector A-07
e \Voltage between 11 and earth TOK
(Ignition switch: ON) Y
OK: System voltage Check trouble symptom. Wi
iOK ‘NG
NG -
Check the following connector. ——= Repair | Check the harness wire between the engine ECU
B-19 and the solenoid valve connector, and repair if nec-

OK

essary.

Y
NG
[Check trouble symptom. ] }————-—-~+LReplace the engine ECU.
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Code No. 72 Ventilation control solenoid valve system
<Vehicles with TCL>

Probable cause

Range of Check

® |Ignition switch: ON

o Excluding 60 seconds immediately after the engine starts.

e Battery voltage is 10 V or more.

e Forced actuation by means of MUT-II is not being carried out.

Set condition

Solenoid valve drive or non-drive instruction and energized condition of solenoid coil
are different.

e Improper connector contact, open circuit or
short-circuited harness wire of the ventilation control
solenoid valve

e Malfunction of the engine ECU

S I . .-.NG
Check the ventilation control solenoid valve. © e - Replace
(Refer to P.13A-108.) |
¢OK
gMeasure a{ ihe ventilation control solenoid valve }— i e éheck the harness wi}e between the cdr{{ééi'ré’éfyf'
connector A-08. ‘ and the solenoid valve connector, and repair if nec-
o Disconnect the connector and measure at the : essary.
harness side. )
® Voltage between 1 and earth :
(Ignition switch: ON) |
OK: System voltage ‘
¢0K
NG - NG
Measure at the engine ECU connector B-19. ——»| Check the following connector. ———— Repair
e Connect the connector ‘ A-08
® Voltage between 3 and earth L OK
(Ignition switch: ON) A
OK: System voliage ‘ {Check trouble symptom. 1
lOK ‘NG
~ — - NG ‘ .
Check the following connector. +———= Repair | Check the harness wire between the engine ECU
B-19 and the solenoid valve connector, and repair if nec-
OK essary.

L ~ NG

Check trouble symptom. ,,,,,,,7,,,,,,,,"hep]acé the engine ECU. —I
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INSPECTION CHART FOR TROUBLE SYMPTOMS 13100880033
Trouble symptom | Inspection | Reference page
procedure
No.
Commumcat|on Communication with all systems is not possible. ; 1 . 13A-33
with MUT-11 is -
impossible. Communication with engine ECU only is not possible. 2 13A-33
Engine warning | The engine warning lamp does not illuminate right after the 3 13A-34
lamp and ignition switch is turned to the ON position.
related parts e -
i The engine warning |amp remains illuminating and never goes } 4 i 13A-34
out. | ;
I ( B R , \
Startlng ~No initial combustlon (stamng mpossnble) 5 13A-35
Initial combustion but no complete combustion 6 13A-36
(startmg ImpOSSIb|e)
Long time to start (|mproper startlng) 7 13A-37
Idling stability Unstable idling (Rough idling, huntang) 8 13A-38
(Improper idling)
Idling speed is high. (Improper |d|1ng speed) 9 13A-39
IdI|ng speed is low. (Improper |dI|ng speed) 10 13A-40
Idling stability When the engine is cold, it stalls at idling. (Die out) 11 13A-41
(Engine stalls)
When the englne becomes hot, it stalls at idling. (Die out) 12 13A-42
The engnne stalls when startlng the car. (Pass out) 13 13A-43
The englne stalls when deoeleratlng 14 13A-43
Driving Hesutatlon sag or stumble 15 ! 13A-44
The feellng of |mpact or wbratlon when acceleratmg 16 13A-44
The feeling of |mpact or wbratnon when decelerating 17 13A-45
Poor acceleration 18 13A-45
Surge ; 19 13A-46
' Knocking 20 13A-46
Dieseling 21 13A-46
Too high CO and HC concentration when idling 22 13A-47
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MPI — Troubleshooting

PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

Items Symptom
Won't start The starter is used to crank the engine, but there is no combust|on within the
cylinders, and the engine won't start.
Starting Fires up and dies There is combustion within the cylinders, but then the engine soon stalls.
Hard starting Engine starts after cranking a while.
Hunting - Engine speed doesnt remain constant changes atidle.
. Usually, a judgement can be based upon the movement of the tachometer
Rough idle - pointer, and the vibration transmitted to the steering wheel, shift lever, body, etc.
9 ‘
Th|s is calied rough idle.
I;:ggﬁny Incorrectidle speed The englne doesnt idle at the usual correct speed.
Engine stall The engine stalls when the foot is taken from the accelerator pedal, regardless
(Dle out) of whether the vehicles is movnng or not
Engine stall The engine stalls when the accelerator pedal is depressed or while it is being
(Pass out) i used.
“Hesitation” is the delay in response of the vehicle speed (engine speed) that
. occurs when the accelerator is depressed in order to accelerate from the speed
Hesitation Sag at which the venhicle is now traveling, or a temporary drop in vehicle speed
(engine speed) during such acceleration.
Serious hesitation is called “sag”. (Refer to Fig. 1)
Poor acceleration is inability to obtain an acceleration corresponding to the
Poor acceleration degree of throttle opening, even though acceleration is smooth, or the inability
to reach maximum speed.
Driving Stumble Engine speed increase is delayed when the accelerator pedal is initially
depressed for acceleration. (Refer to Fig. 2)
Shock The feeling of a comparatively large impact or vibration when the engine is
accelerated or decelerated.
Surge This is repeated surging ahead during constant speed travel or during variable
9 speed travel.
Knockin A sharp sound like a hammer striking the cylinder walls during driving and which
9 t adversely affects driving.
Stoppin Run on The condition in which the engine continues to run after the ignition switch is
pping (‘Dieseling’) turned to OFF. Also called “Dieseling’.
Fig. 1 Hesitation Fig. 2
! Normal  /
Vehicle | Initial ac- g Vehicle
speed | celerator 7 speed Normal
- pedal de- s Initial ac-

| pression
\

1FU0223

celerator
pedal de-
pression

Stumble

1FU0224
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INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS
INSPECTION PROCEDURE 1

Communication with MUT-II is not possible. Probable cause
(Communication with all systems is not possible.)

The cause is probably a defect in the power supply system (including earth) for the | ® Malfunction of the connector

diagnosis line. e Malfunction of the harness wire
NG NG .
Measure at the diagnostic connector — [ Check the following connectors. ————— Repair
(16-pin) B-41. | B-83, B-89
e Voltage between 16 and earth “OK T
OK: Battery voltage Y N
10K | Check trouble symptom. }—f—ﬂ+\ Check the harness wire between the

‘ — T " power supply and diagnostic connector
1 ‘ (16 pin), and repair if necessary. |

v N
‘ Measure at the diagnostic connector ’G—J Check the harness wire between the i
(16-pin) B-41. - diagnosticconnector (16-pin) andearth, |
| ® Continuity between 4 and earth | and repair if necessary. :
| @ Continuity between 5 and earth ' T
iL OK: Continuity
;OK

| Replace the MUT-II. }

INSPECTION PROCEDURE 2

MUT-II communication with engine ECU is impossible. Probable cause

One of the following causes may be suspected. o Malfunction of engine ECU power supply circuit

e No power supply to engine ECU o Malfunction of the engine ECU

e Defective earth circuit of engine ECU e Open circuit between engine ECU and diagnosis
o Defective engine ECU connector

e Improper communication line between engine ECU and MUT-II

’?heck the following connectors. B-16, B-21 p == Repair
‘OK

’ Check trouble symptom. ' e }
NG

i ! - - NG .

Check the harness wire between engine ECU and diagnosis con- } - - = Repair

nector. i

¢OK

Check the power supply and ignition switch-IG system.
(Refer to P.13A-48, INSPECTION PROCEDURE 23.)
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MPI — Troubleshooting

INSPECTION PROCEDURE 3

the ignition switch is turned to the ON position.

The engine warning lamp does not illuminate right after

Probable cause

Because there is a burnt-out bulb, the engine ECU causes the engine warning lamp
to illuminate for five seconds immediately after the ignition switch is turned to ON.
If the engine warning lamp does not illuminate immediately after the ignition switch
is turned to ON, one of the malfunctions listed at right has probably occurred.

e Burnt-out bulb
e Defective warning lamp circuit
e Malfunction of the engine ECU

I - NG
MUT-1I SERVICE DATA e
16 Engine ECU power supply voltage (Refer to P.13A-68.)
|OK
|
Measure at the engine ECU connector B-20. ' -
e Disconnect the connector, and measure at the harness side.
e Earth the terminal No. 36. ;
o QK: The engine waming lamp illuminates. |
ING
' NG
| Check a burnt-out bulb. -~~~ -——— Replace
¢0K
— NG
Measure at the combination meter connector B-05. ‘\ -
e Disconnect the connector, and measure at the harness side. |
e \Voltage between 32 and earth (Ignition switch: ON) \
OK: System voitage ]
IOK
— - NG
Check the following connectors. ‘L,, -
B-05, B-16, B-20 \
lOK
NG
LCheck trouble symptom. | —

INSPECTION PROCEDURE 4

- »=| Check the”evng'ine warniﬁg 'Iarr;hp pdv'vrerr supply circuit, and repair

- Check the eingine ECU power suppl} and eéﬁh'cil:cu‘it.”mmmx
(Refer to P.13A-63, INSPECTION PROCEDURE 46.) |

N NTc
--—| Check the following'—= Repair

connector. B-20.
| OK
LA

| Check trouble symptom. ;
‘NG
\j

| Replace the engine ECU. ]

i

| if necessary. j

—_»| Check the harness wire between combination meter and engine !

"ECU, and repair if necessary.

goes out.

The engine warning lamp remains illuminating and never

Probable cause

occurred.

In cases such as the above, the cause is probably that the engine ECU is detecting
a problem in a sensor or actuator, or that one of the malfunctions listed at right has

. Short-zV:ri}:i:ljitr between the engine warning lamp and
engine ECU
e Malfunction of the engine ECU

MUT-1I SELF DIAG CODE r
Are diagnosis codes output?

No
Y NG

Yes

—»| Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS
CODES

Measure at the combination meter connector B-05.
® Disconnect the connector, and measure at the harness side.
¢ Disconnect the engine ECU connector
o Continuity between 47 and earth
OK: No continuity

| OK
A

Replace the engine ECU. -

= Check the hamess wire between combination meter and engine
ECU connector, and repair if necessary.
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INSPECTION PROCEDURE 5

No initial combustion (starting impossible)

Probable cause

or that the supply of fuel to the combustion chamber is defective.

In cases such as the above, the cause is probably that a spark plug is defective,

In addition, foreign materials (water, kerosene, etc.) may be mixed with the fuel.

Malfunction of the ignition system
Malfunction of the fuel pump system
Malfunction of the injectors
Malfunction of the engine ECU
Malfunction of the immobilizer system
Foreign materials in fuel

Check battery voltage when cranking.
OK: 8 V or higher
L OK
L - .. Yes
Lls immobilizer-ECU diagnosis code output? [
‘No
MUT-II: Inspection of no initial combustion. |
(Refer to P.13A-57, INSPECTION PROCEDURE 38.) J‘
¢0K
e e NG
(Can any sound be heard from the injectors when cranking?
| OK
v

Ignition system: Inspection of no initial combustion.
(Refer to P.13A-57, INSPECTION PROCEDURE 39.)

-~ Check the battery. (Refer to GROUP 54 — Battery.) |

- i Checkthe injéctor system. (Refer to P.13A-26, INSPECTION PRO-

»| Check the immobilizer.
‘ (Refer to GRQUP 54 - Ignition key and Immobilizer.) B

\ CEDUBE FOR DIAGNOSIS CODE 41.)

Check the following items.

Check if the injectors are clogged.
Check if foreign materials (water, alcohol, etc.) got into fuel.
Check the compression pressure.

® Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle service.)

Check the immobilizer system. (Refer to GROUP 54 — Ignition key and Immobilizer.)
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INSPECTION PROCEDURE 6

Initial combustion but no complete combustion Probable cause
(starting impossible)

In such cases as the above, the cause is probably that the spark plugs are generating | ® Malfunction of the ignition system
sparks but the sparks are weak, or the initial mixture for starting is not appropriate. | ® Malfunction of the injector system
e Foreign materials in fuel
® Poor compression
e Malfunction of the engine ECU
NG
Check battery voltage when cranking. ——————| Check the battery. (Refer to GROUP 54 — Battery.) '
OK: 8 V or higher T
T
OK
MUT Il Check if uncompleted combustlon occurs
(Refer to P.13A-58, INSPECTION PROCEDURE 40.) i
¢0K
réan any sound be heard from the |n]ectors when crankm@——» Check the injector system, (Refer to P.13A- 26, INSPECTION PRO-
‘OK E— | CEDURE FOR DIAGNOSIS CODE 41. )
Yes —-——— NG
1s slamng good if the engine is cranked with the accelerator pedal ———— Check ISC servo for op- ——- >‘ Check the ISC servo Sys-
slightly depressed? | eration sound. | tem. (Refer to P.13A-55,
N (Refer to P.13A-107.) INSPECTION PROCE-
o
DURE 35.)
¢OK
|
e Clean the throttle
valve area.
(Refer to P.13A-90.)
® Check and adjust the
fixed SAS.
(Refer to P.13A-93.)
e Ve NG - —
Check the ignition timing when cranking. >f Check that the distributor <SOHC> and crank angle sensor
OK: Approx. 5°BTDC . <DOHC> are installed properly.

¢OK

Check the following items.

e Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.)
® Check if the injectors are clogged.

® Check the compression pressure. (Refer to GROUP 11A — On-vehicle Service.)

® Check fuel lines for clogging.

® Check if foreign materials (water, alcohol, etc.) got into fuel.
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INSPECTION PROCEDURE 7

In takes too long time to start. (Incorrect starting) Probable cause

In cases such as the above, the cause is probably that the spark is weak and ignition | ® Maifunction of the ignition system
is difficult, the initial mixture for starting is not appropriate, or sufficient compression | ® Malfunction of the injector system
pressure is not being obtained. ® Inappropriate gasoline use

® Poor compression

NG
Check battery voltage when cranking r-——» Check the battery. (Refer to GROUP 54 — Battery.)
OK: 8 V or higher ] '
¢OK
MUT-II: Check if uncomplete combustion oceurs. T
(Refer to P.13A-58, INSPECTION PROCEDURE 40.)
;OK
NG e
} Can any sound be heard from the injectors when cranking? %—» Check the injector system. (Refer to P.13A-26, INSPECTION PRO-
‘OK CEDURE FOR DIAGNOSIS CODE 41))
- NG
Check the ignition timing when cranking. ————»[ Check that the distributor <SOHC> and crank angle sensor[
OK: Approx. 5°BTDC <DOHC> are instalied properly. ]
¢0K

Check the following items. '
® Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.)
Check if the injectors are clogged. ’

Check the compression pressure. (Refer to GROUP 11A — On-vehicle Service.)
Check if foreign materials (water, alcohol, etc.) got into fuel.




13A-38 MPI - Troubleshooting

INSPECTION PROCEDURE 8
Unstable idling (Rough idling, hunting) ' Probable cause

In cases as the above, the cause is probably that the ignition system, air/fuel mixture, | ® Malfunction of the ignition system
idle speed control (ISC) or compression pressure is defective. & Malfunction of air-fuel ratio control system
Because the range of possible causes is broad, inspection is narrowed down to simple | ® Malfunction of the ISC system
items. e Malfunction of the purge control solenoid valve system
® Poor compression
e Drawing air into exhaust system
, Yes
Were the battery terminals disconnected? l—»l After warming-up, let the engine run at idling for 10 minutes. ‘
‘No
Yes
MUT-Il SELF DIAG CODE s Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS'
Are diagnosis codes output? | : CODES. |
6No
LDoes idling speed fluctuate excessively? }————» Check if hunting occurs.
No T . ‘ Refer to P.13A-58, INSPECTION PROCEDURE 41.)
: L NG
’ Check the ISC servo for operation sound. (Refer to P.13A-107.) ———» Check the ISC servo system.
’ iOK (Refer to P.13A-55, INSPECTION PROCEDURE 35.)
Lheck the mjector for operatlon sound L——~—> Check the injector system. (Refer to P.13A-26, INSPECTION PRO- ]
- . 1OK T - CEDURE FOR DIAGNOSIS CODE 41.) |

MUT-II: Check if idling speed is unstable.
(Refer to P.13A-59, INSPECTION PROCEDURE 42.) |

| OK

! NG _
Check the ignition timing. ————=| Check that the distributor <SOHC> and crank angle sensor
(Refer to GROUP 11A — On-vehicle Service.) <DOHC> are installed properly.

| OK

v

Check the following items.

® Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.)
® Check the purge control system. (Refer to GROUP 17 — Evaporative Emission Control System.)

e Check the compression pressure. (Refer to GROUP 11A — On-vehicle Service.)

® Check if foreign materials (water, alcohol, etc.) got into fuel.
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INSPECTION PROCEDURE 9
Idling speed is high. (Improper idling speed) Probable cause

o Malfunction of the ISC servo system
e Malfunction of the throttle body

In such cases as the above, the cause is probably that the intake air volume during
idling is too great.

[ Yes
.

| MUT-II SELF DIAG CODE

Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS |
| Are diagnosis codes output? ;

CODES.

‘Nor

S NG -
‘ Check the ISC servo for operation sound. (Refer to P.13A-107.) }—————— f--»‘FCheck the ISC servo system.
| (Refer to P.13A-55, INSPECTION PROCEDURE 35.)

‘OK
. NG ‘ - — - —=
| MUT-I1 SERVICE DATA %‘>f Check the idle position switch system. :
| 26 Idle position switch (Refer to P.13A-69.) : | (Refer to P.13A-49, INSPECTION PROCEDURE 25.) i
T ok \ <Vehicles without TCL> :
‘ | (Refer to P.13A-49, INSPECTION PROCEDURE 26.)
i | <Vehicles with TCL> |
' Ne ,
MUT-1I SERVICE DATA ——--—— Check the engine coolant temperature sensor system.
21 Engine coolant temperature sensor (Refer to P.13A-68.) i (RefertoP.13A-18, INSPECTION PROCEDUREFORDIAGNOSIS |
T s e ’ CODE 21))
{ OK . - .
' NG S . .
MUT-II SERVICE DATA oo Check the A/C switch and A/C relay system.
28 A/C switch (Refer to P.13A-69.) ‘* (Refer to P.13A-52, INSPECTION PROCEDURE 30.)
| OK
Basic idle adjustment |
(Refer to P.13A-93)) }
e . \ NG . ‘
{Check trouble symptom. E— Clean the throttle valve area. (Refer to P.13A-90.) |

|

'

Check and adjust the fixed SAS. (Refer to P.13A-03))
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INSPECTION PROCEDURE 10

Idling speed is low. (improper idling speed) Probable cause

idling is too small.

In cases such as the above, the cause is probably that the intake air volume during | ® Malfunction of the ISC servo system

o Malfunction of the throttle body

e Yes -

MUT-11 SELF DIAG CODE —|'Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS
Are diagnosis codes output? CODES.

‘No

NG ; -
i Check the ISC servo for operation sound. (Refer to P.13A-107.) }4& Check the ISC servo system.
T . (Refer to P.13A-55, INSPECTION PROCEDURE 35.)
*OK NG [ - i

MUT-1I SERVICE DATA
l26 Idle position switch (Refer to P.13A-69.)

L= = Check the idle position switch system.
| | (Refer to P.13A-49, INSPECTION PROCEDURE 25.)

{OK

1
A

<Vehicles without TCL>
| (Refer to P.13A-49, INSPECTION PROCEDURE 26.)
i <Vehicles with TCL>

NG

MUT-I1 SERVICE DATA
21 Engine coolant temperature sensor (Refer to P.13A-68.)

1OK
v

MUT-1I SERVICE DATA
29 Inhibitor switch (Refer to P.13A-70.)

'—. Check the engine coolant temperature sensor system.
(RefertoP.13A-18,INSPECTION PROCEDURE FORDIAGNOSIS
CODE 21.)

NG

b | Check the ignition switch ST and inhibitor switch system <A/T>.
‘ (Refer to P.13A-51, INSPECTION PROCEDURE 28.)

‘OK

Basic idle adjustment
(Refer to P.13A-93.)

' Check trouble symptom.

NG
}—»’ Clean the throttle valve area. (Refer to P.13A-90.)

I
'

‘ Check and adjust the fixed SAS. (Refer to P.13A-93.)
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INSPECTION PROCEDURE 11

When the engine is cold, it stalls at idling. (Die out) Probable cause
Insuchcases asthe above, the cause is probably thatthe air/fuel mixture isinappropriate | ® Malfunction of the ISC servo system
when the engine is cold, or that the intake air volume is insufficient. e Malfunction of the throttle body
¢ Malfunction of the injector system
o Malfunction of the ignition system
. Yes
lLWere the battery tern}in@ls disconnected? !——\ Af@er yvarming-up, let the engine run at idling for 10 minutes.
‘No
— et e e YOS
MUT-1I SELF DIAG CODE || Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS
Are diagnosis godes output? CODES.
"No
- - ' - Yes )
‘ Does the engine stall right after the accelerator pedal is released? l—— Clean the throttie valve ; H\ Check and adjust the
'No area. (Referto P.13A-90.) ‘ i fixed SAS.
1 ‘ (Refer to P.13A-93.)
* .No
Lls engine-idling stable after the warming-up? j———— | Check if the unstable idling (Rough idling, hunting). ]
ST Yes (Refer to P.13A-38, INSPECTION PROCEDURE 8.) !
; ' NG
1 Check the ISC servo for operation sound. (Refer to P.13A-107.) }—» Check the ISC servo system.
T - T Tok — (Refer to P.13A-55, INSPECTION PROCEDURE 35.)
L NG
Check the injector for operation sound. #———Vf» Check the injector system. (Refer to P.13A-26, INSPECTION PRO-
lOK CEDURE FOR DIAGNOSIS CODE 41.)
- NG
MUT-I1 SERVICE DATA Check the idle position switch system.
26 Idle position switch (Refer to P.13A-69.) (Refer to P.13A-49, INSPECTION PROCEDURE 25.) <Vehicles
‘ OK without TCL>
| (Refer to P.13A-49, INSPECTION PROCEDURE 26.) <Vehicles
l with TCL>
NG
MUT-II SERVICE DATA )—> Check the engine coolant temperature sensor system.
21 Engine coolant temperature sensor (Refer to P.13A-68.) i (RefertoP.13A-18,INSPECTION PROCEDURE FORDIAGNOSIS
CODE 21)
¢OK
‘ Check the fuel pressure. (Refer to P.13A-95.) :
‘*OK
p— e
Check the ignition timing. e ——»[ Check that the distributor <SOHC> and crank angle sensor
(Refer to GROUP 11A — On-vehicle Service.) \ <DOHC> are installed properly.

lOK
Check the following items.
® Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.)
® Check the compression pressure. (Refer to GROUP 11A — On-vehicle Service.)
® Check the engine oil viscosity. }
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INSPECTION PROCEDURE 12

When the engine is hot, it stalls at idling. (Die out)

Probable cause

idle speed control {(ISC) or compression pressure is defective.

contact.

In such cases as the above, the cause is probably that ignition system, air/fuel mixture,

In addition, if the engine suddenly stalls, the cause may also be a defective connector

Malfunction of the ignition system
Malfunction of air-fuel ratio control system
Malfunction of the ISC system

Drawing air into intake system

improper connector contact

e e Yes
{ Were the battery terminals disconnected? ‘
No
N Vo -, Yes
MUT-1I SELF DIAG CODE i
| Are diagnosis codes output?
' No
S B NG
(Check the ISC servo for operation sound. (Refer to P.13A-107.) |------
| OK
{Check the injector for operation sound. from s
"oK
i - SR v SR e . :Yes
(Does the engine stall right after the accelerator pedal is released? -—- -
No
L No
‘ Does the engine stall easily again?
¢Yes

MUT-II: Engine stalling inspection when the engine is warm and }
idling. (Refer to P.13A-60, INSPECTION PROCEDURE 43.) |

1 oK

' NG

(Refer to GROUP 11A — On-vehicle Service.)
¢0K

| Checkthe injector system. (Refer to P.13A-26, INSPECTION PRO-

}--------—»E While carrying out an intermittent malfunction simulation test (Refer |

Check the ignition timing. | =] Check that the distributor <SOHC> and crank angle sensor

Check the following items.
Check if the injectors are, clogged.

Check if foreign materials (water, alcohol, etc.) got into fuel.

e Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.)

[ ]
® Check the compression pressure. (Refer to GROUP 11A - On-vehicle Service.)
[ ]

>’“Af'{ejr warming-up, let the engine run at idling}of 10 minutes. j\

= Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS
| CODES.

>} Check the ISC servo system.
(Refer to P.13A-55, INSPECTION PROCEDURE 35.)

; CEDURE FOR DIAGNOSIS CODE 41))

-—=| Clean the throttle valve
area. (Referto P.13A-90.)

-——-—me| Check and adjust the
fixed SAS.

(Befer to P.13A-93)

1

to GROUP 00 — Points to Note for Intermittent Malfunctions.), check
for sudden changes in the signals shown below.
® Crank angle sensor signal e Primary and secondary
e Air flow sensor signal ignition signal
® Injector drive signal ® Fuel pump drive signai
e Engine ECU powersupply
voltage

<DOHC> are installed properly.
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INSPECTION PROCEDURE 13

The engine stalls when starting the car. (Pass out) Probable cause

In cases such as the above, the cause is probably misfiring due to a weak spark, | ® Drawing air into intake system
or an inappropriate air/fuel mixture when the accelerator pedal is depressed. o Malfunction of the ignition system

— Yes
MUT-I1 SELF DIAG CODE ——— | Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS |
Are diagnosis codes output? CODES. |

#No B

| Check the following items. ‘

e Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.)
® Check if air was drawn into the intake system.
Broken intake manifold gasket |
‘ Broken or disconnected vacuum hose ;
’ Improper operation of the PCV valve ‘
Broken air intake hose ‘

INSPECTION PROCEDURE 14

The engine stalls when decelerating. Probable cause

Incases such asthe above, the cause is probably that the intake air volumeisinsufficient | ® Malfunction of the ISC system
due to a defective idle speed control (ISC) servo system.

_ Yes
Were the battery terminals disconnected? ‘» --————| After warming-up, let the engine run at idling for 10 minutes.j
‘No
Yes s
MUT-II SELF DIAG CODE | Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS
Are diagnosis codes output? CODES.
________ , .
. No
v NG
MUT-II SERVICE DATA »| Check the idle position switch system.
26 Idle position switch (Refer to P.13A-69.) (Refer to P.13A-49, INSPECTION PROCEDURE 25.)
iOK <Vehicles without TCL>
(Refer to P.13A-49, INSPECTION PROCEDURE 26.)
<Vehicles with TCL>
MUT-II SERVICE DATA »| Check the throttle position sensor system. (Refer to P.13A-17, IN-
14 Throttle position sensor (Refer to P.13A-68.) SPECTION PROCEDUREWI_:OR DIAGNOSIS CODE 14.)
| OK
Yes e
MUT-II SERVICE DATA » Check the vehicle speed sensor system. (Refer to P.13A-23, IN-
45 ISC servo position SPECTION PROCEDURE FOR DIAGNOSIS CODE 24.)
e Is the idle speed control (ISC) servo position drops to 0-2
steps when decelerating (engine r/min less than 1,000)?
o ’ oRs e
| No
Y
Check the following items.
e Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.)
e Clean the throttle valve area. (Refer to P.13A-90.)
e Check and adjust the fixed SAS. (Refer to P.13A-93))
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INSPECTION PROCEDURE 15

Hesitation, sag or stumble | Probable cause

In cases such as the above, the cause is probably that ignition system, air/fuel mixture | ® Malfunction of the ignition system
or compression pressure is defective. ® Malfunction of air-fuel ratio control system
o Malfunction of the fuel supply system
e Malfunction of the EGR control solenoid valve system
® Poor compression
Yes
MUT-II SELF DIAG CODE ————| Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS
Are diagnosis codes output? CODES.
| No
' NG : - ,
[Check the injectors for operation sound. ‘F»~ - -+ Check the injector system. (Refer to P.13A-26, INSPECTION PRO-
e “OK : CEDURE FOR DIAGNOSIS CODE 41.)
o NG
Check the ignition timing. - | Check that the distributor <SOHC> and crank angle sensor
(Refer to GROUP 11A — On-vehicle Service.) <DOHC> are installed properly.
o0
| OK
v
MUT-11: Check if hesitation, sag, stumble or poor acceleration occur. |
(Refer to P.13A-61, INSPECTION PROCEDURE 44.)

LOK

’ Check the fuel pressure. (Refer to p_13A:95':) __'_""—\
[
*OK

Check the foliowing items.

Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.)
Negative pressure check during traction control operation <Vehicles with TCL> (Refer to 13A-110.)
Throttle valve operation check <Vehicles with TCL> (Refer to 13A-110.)

Vacuum tank and vacuum actuator check <Vehicles with TCL> (Refer to 13A-109, 110.)

Check the EGR system. (Refer to GROUP 17 — EGR System.)

Check the compression pressure. (Refer to GROUP 11A — On-vehicle Service.)

Check the fuel filter or fuel line for clogging.

INSPECTION PROCEDURE 16
The feeling of impact or vibration when accelerating " Probable cause

In cases such as the above, the cause is probably that there is an ignition leak | ® Malfunction of the ignition system
accompanying the increase in the spark plug demand voltage during acceleration.

Yes
MUT-II SELF DIAG CODE = Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS

Are diagnosis codes output? CODES.

‘No
Check the following items.
® Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.)

® Check for occurrence of ignition leak.
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INSPECTION PROCEDURE 17

The feeling of impact or vibration when decelerating.

Probable cause

Malfunction of the ISC system is suspected.

’ e Malfunction of the ISC system

Yes

MUT-II SELF DIAG CODE
Are diagnosis codes output?

‘No

} Check the ISC servo for operation sound. (Refer to P.13A-107.)

$OK
— — NG
MUT-II SERVICE DATA .
14 Throttle position sensor (Refer to P.13A-68.)
oK
NG
MUT-II SERVICE DATA :
26 Idle position switch (Refer to P.13A-69.) J

LOK

[ Clean the throttle valve area. (Refer to P.13A-90.)

INSPECTION PROCEDURE 18

Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS
CODES.

|

Check the ISC servo system.
(Refer to P.13A-55, INSPECTION PROCEDURE 35.)

[ Check the throttle position sensor system. (Refer to P.13A-17, IN-
LSPECTION PROCEDURE FOR DIAGNOSIS CODE 14.)

+———| Check the idle position switch system.

' (Refer to P.13A-49, INSPECTION PROCEDURE 25.)
i <Vehicles without TCL>

| (Refer to P.13A-49, INSPECTION PROCEDURE 26.)
i <Vehicles with TCL>

Poor acceleration

Probable cause

are suspected.

Defective ignition system, abnormal air-fuel ratio, poor compression pressure, efc.

Malfunction of the ignition system
Maifunction of air-fuel ratio control system
Malfunction of the fuel supply system
Poor compression pressure

Clogged exhaust system

|

Yes
MUT-11 SELF DIAG CODE f————| Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS |
Are diagnosis codes output? CODES.
‘No
- NG
Check the injectors for operation sound. )—— - .= Check the injector system. (Refer to P.13A-26, INSPECTION PRO-
lOK ' CEDURE FOR DIAGNOSIS CODE 41.)
B — e} ; ‘
Check the ignition timing. |~ Check that the distributor <SOHC> and crank angle sensori

(Refer to GROUP 11A — On-vehicle Service.)
LOK

MUT-1I: Check if hesitation, sag, stumble orpooraccelerétion occur.
(Refer to P.13A-61, INSPECTION PROCEDURE 44.)

LOK

| Checbk the fuel préssure. (Refer to P.13A-95.)
T
+OK

I <DOHC> are installed properly.

| Check the following items.
[ ]

Throttle valve operation check <Vehicles with TCL> (Refer to 13A-110.)
Check the fuel filter or fuel line for clogging.

Broken air intake hose
Clogged air cleaner

Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.)
Negative pressure check during traction control operation <Vehicles with TCL> (Refer to 13A-110.)

Vacuum tank and vacuum actuator check <Vehicles with TCL> (Refer to 13A-109, 110.)
Check the compression pressure. (Refer to GROUP 11A — On-vehicle Service.)
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INSPECTION PROCEDURE 19

Surge

Probable cause

Defective ignition system, abnormal air-fuel ratio, etc. are suspected.

o Malfunction of the ignition system
o Malfunction of air-fuel ratio control system
e Malfunction of the EGR control solenoid valve system

- . Yes -
MUT-1l SELF DIAG CODE po-—-——m| Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS
Are diagnosis codes output? ‘ CODES. L
iNo
. NG -
\ Check the injectors for operation sound. i —»| Check the injector system. {Refer to P.13A-26, INSPECTION PRO-
oK - | CEDURE FOR DIAGNOSIS CODE 41.)
. . NG

vChe'cikﬁtih;a"igi;hition timing. |
(Refer to GROUP 11A — On-vehicle Service.) \

o oK
\

MUT-II: Check if surgéiéﬁcicurs.
(Refer to P.13-62, INSPECTION PROCEDURE 45.)

i OK
' _
I Check the fuel pressure. (Refer to P.13A-95.) ‘

iOK

o

= Check that the distributor <SOHC> and crank angle sensor
‘ <DOHC> are installed properly.

Check the foilowing items.

® Check the EGR system. (Refer to GROUP 17 — EGR system.)

® Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.)

INSPECTION PROCEDURE 20

Knocking

or the heat value of the spark plug is inappropriate.

Probable cause

In cases as the above, the cause is probably that the detonation control is defective

e Defective detonation sensor
e Inappropriate heat value of the spark plug

§ - . Yes
MUT-1I SELF DIAG CODE b
| Are diagnosis codes output? - \

%No

No

At this time, use the MUT-II to check if the timing is retarded !
compared to when the detonation sensor connector is connected. J‘

' Yes

v

Does knocking occur when driving with the sensor disconnected? R

77——777—77>(ﬁéiér'" to P.13A-14, INSPECTION CHART FOR DIAGNOSIS

CODES.

*‘ Check the detonation sensor sysiévrﬁ.-(ﬁefer to P.13A-25, INSPEC-
| TION PROCEDURE FOR DIAGNOSIS CODE 31.)

|

Check the following items.
® Spark plugs
o Check if foreign materials (water, aicohol, etc.) got into fuel.

INSPECTION PROCEDURE 21

Dieseling

Fuel leakage from injectors is suspected.

Probable cause

7 ‘ e Fuel leakage from injectors

l Check the injectors for fuel leakage.
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INSPECTION PROCEDURE 22

Too high CO and HC concentration when idling

Probable cause

Abnormal air-fuel ratio is suspected.

e Malfunction of the air-fuel ratio control system
o Deteriorated catalyst

e . . Yes
MUT-1I SELF DIAG CODE | =
Are diagnosis codesroggpgt?i B o J
No
L i Y e NG
(Check the ignition timing. [—
i (Refer to GROUP 1A — On veh|c|e Serwce) ]
_OK
o Y . ... .NG
! MUT-11 SERVICE DATA b o
! 21 Engine coolant temperature sensor. (Refer to P.13A-68.)
| OK
e Y e —.__NG
MUT-1I SERVICE DATA -
13 Intake air temperature sensor (Refer to P.13A-68.)
lOK
NG
MUT-1I SERVICE DATA o
25 Barometrlc pressure sensor (Refer to P.13A-69.) \
|OK
S I S NG
MUT-1I SERVICE DATA e
11 Oxygen sensor i
OK 600 1000mehenracmgsuddenly(RefertoP13A 67)
OK
R v i oK
MUT-11 SERVICE DATA ; >
11 Oxygen sensor
OK: Repeat 0-400 mV and 600—- 1,000 mV alternately when ‘

idling. (Refer to P.13A- 67.) i
$NG

('Crﬁeckrthe fuel pressure. (Hefer 7t707i571'3A 95)

‘OK

Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS |
CODES. o |

‘Check that the distributor <SOHC> and crank angle sensorW
: <DOHC> are mstalled properly

[ Check Vtherﬁengine coolant temperature sensor system. '
| (RefertoP.13A-18,INSPECTION PROCEDURE FORD|AGNOSIS
‘ CODE 21))

Checktheintake airtemperature sensorsystem. (Referto P.13A-16,
INSPECTION PROCEDURE FOR DIAGNOSIS CODE 13))

Check the barometric pressure sensor system. (Refer to P.13A-24, ‘
INSPECTION PROCEDURE FOR DIAGNOSIS CODE 25.)

Checktheoxygen sensorsystem (RefertoP 13A- 15,INSPECTION
PROCEDURE FOR DIAGNOSIS CODE 11.)

3

| Check trouble symptom.

NG

Check the foltowmg items.
Check the injectors for operation sound.
Check the injectors for fuel leakage.

|® Check the EGR control system. (Refer to GROUP 17 - EGR System.)

Check the compression pressure. (Refer to GROUP 11A — On-vehicle Service.)
Check the positive crankcase ventilation system. (Refer to GROUP 17 — Crankcase Emission Control System.)

Check the ignition coil, spark plugs, spark plug cables. (Refer to GROUP 16 — On-vehicle Service.) ‘
Check the purge control system. (Refer to GROUP 17 — Evaporative Emission Control System.) ’

. Check ihe EG i

v

‘ Replace the catalytic converter.

| Check the trouble symptom.
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INSPECTION PROCEDURE 23

Power supply system and ignition switch-IG system

Probable cause

injectors and air flow sensor.

When an ignition switch ON signal is input to the engine ECU, the engine ECU turns | ® Maifunction of the ignition switch
the control relay ON. This causes battery voitage to be supplied to the engine ECU, | ® Malfunction of the control relay

® |Improper connector contact, open circuit or
short-circuited harness wire

o Disconnected engine ECU earth wire

e Malfunction of the engine ECU

NG

| Check the control relay. (Refer to P.13A-101.) . e

‘OK

VU SSOS E i N
[Measure at the control relay connector B-30. = G
e Disconnect the connector, and measure at the harness side.
| ® Voltage between 4, 8 and earth |
OK: System voltage )

‘OK_

Check the engine ECU power supply and earth circuit.
| (Refer to P.13A-63, INSPECTION PROCEDURE 46.) |

INSPECTION PROCEDURE 24

= Replace

NG

r>{Check the following —————» Repair

connector. A-22

e 2

‘*OK

LCheck trouble symptom. |

‘NG

Checktheharness wi ré-b—étWééhibéiie‘ry andcontrolrelay connector,
and repair if necessary.

Fuel pump system

Probable cause

and this supplies power to drive the fuel pump.

The engine ECU turns the control i'elay ON when the engine is cranking or running; Te Malfunction of the control relay

o Malfunction of the fuel pump

® |Improper connector contact, open circuit or
short-circuited harness wire

& Malfunction of the engine ECU

NG

' Check the fuel pump operation. (Refer to P.13A-98.)
‘oK
v

[Check the control relay. (Refer to P.13A-101.)

- o e
|
|

Measure at the control relay connector B-30.
e Connect the connector.
® \Voltage between 1 and earth
e MUT-II ACTUATOR TEST: Fuel pump drive
OK: System voltage |
i OK
v 1
Check the harness wire between control relay connector and fuel |
pump drive terminal, and repair if necessary. |

—  »lCheck the fuel pump drive control circuit.

f———-——— Check the fuel pump circuit.

(Refer to P.13A-63, INSPECTION PROCEDURE 47.)

NG
},,,,,, ——-—= Replace

iL(Refer to P.13A-64, INSPECTION PROCEDURE 48.)
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INSPECTION PROCEDURE 25

Idle position switch system <Vehicles without TCL> Probable cause

The idle position switch inputs the condition of the accelerator pedal, i.e. whether | ® Maladjustment of the accelerator pedal
it is depressed or released (HIGH/LOW), to the engine ECU. ® Maladjustment of the fixed SAS
The engine ECU controls the idle speed control servo based on this input. o Maladjustment of the idle position switch and throttle

position sensor

® Improper connector contact, open circuit or
short-circuited harness wire

o Malfunction of the engine ECU

..., NG
Check the idle position switch. (Refer to P.13A-103.) } ~—>’ Replace the throttle position sensor.
| OK
B | - . NG . NG )
{Measure at the throttle position sensor connector A-56. }fﬂ———- +| Check the following 1—7—% Repair
e Disconnect the connector, and measure at the harness side. connector. B-22 |
® Voltage between 3 and earth (Ignition switch: ON) ‘ OK
OK: 4 V or higher i y
® Continuity between 4 and earth !
OK: Conductive [Che?_Ck tropble Symptom.
JOK e
Check the followmg Repair g:f;grtgi:r?;gﬁ)srs wire between engine ECU and throttle position
connector A- 56 ’ ‘
*OK - ‘ox JNe
[ Check trouble symptom. j {Replacethe engine ECU. | Repair
NG
\

{ﬁie}sliaée the engine ECU. ‘

INSPECTION PROCEDURE 26
Idle position switch system <Vehicles with TCL> Probable cause

The idle position sw1tch mputs the condition of the accelerator pedal, i.e. whether | ® Maladjustment of the accelerator pedal

it is depressed or released (HIGH/LOW), to the engine ECU. Maladjustment of the fixed SAS

The engine ECU controls the idle speed control servo based on this input. ® Maladjustment of the idle position switch and
accelerator pedal position sensor

e Improper connector contact, open circuit or
short-circuited harness wire

® Malfunction of the engine ECU

: . NG e
Check the idle position switch. (Refer to P.13A-104.) }v—f—ﬂl Replace the accelerator pedal position sensor. i
L OK
' —-1 NG NG
Measure at the accelerator pedal position sensor connector A-12. % — »[Check the followmg ————» Repair
e Disconnect the connector, and measure at the harness side. connector B-22
o \Voltage between 2 and earth (Ignition switch: ON) T BK—.W T
OK: 4 V or higher ¥
o Continuity between 1 and earth |
OK: Conductive J ] Check troubl\e symptom.
T - NG
V‘OK ¥
e NG Check the harmess wire between engine ECU and accelerator pedal
Check the f°"°‘”'“9 * Repair position sensor connector.
connector A-12 3 oK NG
Tox ' !
| Replace the engine ECU. : Repair

’ Check trouble symptom. ]
NG

1 Replace the englne ECU.
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INSPECTION PROCEDURE 27

Ignition switch-ST system <M/T>

Probable cause

is cranking.

The engine ECU controls fuel injection, etc. during starting based on this input.

The ignition switch-ST inputs a HIGH signal to the engine ECU while the engine | ® Malfunction of ignition switch

® [mproper connector contact,
short-circuited harness wire
e Malfunction of the engine ECU

open circuit or

Measure at the enginé ECU é’énnector B-22.

OK: 8V or more
2. Continuity between 91 and earth
OK: Continuity

e Disconnect the connector, and measure at the harness side.
1. Voltage between 71 and earth (Ignition switch: START)

OK
Y . NG _
Check the following ——————— Repair
connector. B-22 i
. OK

[ Check trouble symptom.

VNG

| Replace the engine ECU.

connectors. B

. NG - e NG
- mﬂ»{Check the following ——— » Repair

Y NG

Check harness wire be- [ oo Repair

tween the engine ECU |
and ignition switch con- -
_nector.

' iok

I' Check the ignition switch.
b

e

(Refer to GROUP 54 — Ignition Switch and Immobilizer system.) |

» Check the hamess wire between engine ECU connector (terminal i
|

No. 91) and earh, and repair if necessary.
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INSPECTION PROCEDURE 28

Ignition switch-ST and inhibitor switch system <A/T>

Probable cause

e The ignition switch-ST inputs a HIGH signal to the engine ECU while the engine | @

Malfunction of ignition switch

is cranking. e Malfunction of inhibitor switch
The engine ECU controls fuel injection, etc. during starting based on this input. | ® Improper connector contact, open circuit or
e The inhibitor switch inputs the condition of the select lever, i.e. whether it is in short-circuited harness wire
P or N range or in some other range, to the engine ECU. ® Malfunction of the engine ECU.
The engine ECU controls the idle speed control (ISC) servo based on this input.
- e - NG
Check the inhibitor switch. —————— Replace
(Refer to GROUP 23 - On-vehicle Service.)
[ OK
L : . NG . .___NG
Measure at the inhibitor switch connector A-33. —» Check harness wire be- | - » Repair
e Disconnect the connector, and measure at the harness side. tween engine ECU and
1. Voltage between 10 and earth (Ignition switch: ON) inhibitorswitchconnector.
OK: System voltage NG T OK o
2. Continuity between 9 and earth
OK: Continuity .
3. Voltage between 10 and earth 1 Replace the engine ECU.
® Ignition switch: START
e Disconnect engine ECU connector. U e NG .
OK: System voltage [ NG Check the following ' —» Repair
connector. A-23
OK . R e
Y NG *OK
Check the following | - Repair e
connector. A-33 g ! P {Check trouble symptom.
OK ‘NG
] - o . -
LCheck trouble symptom. T‘ Check harness wire between inhibitor switch connector and starter |
NG S terminal, and repair if necessary. !
' NG _
Check hamess wire be- |——————= Repair NG ]
tween engine ECU and | L——»| Check the following ———— Repair
inhibitorswitchconnector. * connector.
e P B-15
*OK
. ‘OK
Replace the engine ECU. : e e
e : (Check trouble symptom. ‘
‘NG
NG

Check harness wire be- ———— Repair
tween inhibitor switch and

ignition switch connector.
‘OK

Check the ignition switch.
(Refer to GROUP 54 — Ignition Switch and Immobilizer system.)
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INSPECTION PROCEDURE 29

Power steering fluid pressure switch system

. Probable cause

The presence or absence of power steering load is input to the engine ECU. (]
The engine ECU controls the idle speed control (ISC) servo based on this input. | e

Malfunction of power steering fluid pressure switch
Improper connector contact, open circuit or
short-circuited harness wire

o Malfunction of the engine ECU

[ Check the power steering fluid pressure switch.
{Refer to GROUP 37A — On-vehicle Service.)

oK '
v

Measure at the pawer steering fluid pressure switch connector }
A-36. i
e Disconnect the connector, and measure at the harness side. !
I

e Voltage between 1 and earth (lgnition switch: ON) ‘
OK: System voltage

T

¢0K
NG .
Check the following —————» Repair
connector. A-36 }
| OK
v

| Check trouble symptom. , S
;NG

’ Replace the engine ECU.

INSPECTION PROCEDURE 30

NG

—————— Replace

NG
Check the following }—» Repair

connector. B-20 ‘»

¢0K

Check trouble symptom.
LNG

NG

Check harness wire be- —————= Repair
tween engine ECU and :

power steering fluid pres- |

sure switch connector.

‘*OK

Replace the engine ECU.

A/C switch and A/C relay system

Probable cause

magnetic clutch.

When an A/C ON signal is input to the engine ECU, the engine ECU carries out | @
control of the idle speed control (ISC) servo, and also operates the A/C compressor

Maifunction of A/C control system

Malfunction of A/C switch

® Improper connector contact,
short-circuited harness wire

& Malfunction of the engine ECU

open circuit or

[ Check the A/C compressor relay. o
(Refer to GROUP 55 — On-vehicle Service.) ‘

7oK e

Measure at the engine ECU connectors B-19, B-20.
e Disconnect the connector, and measure at the harness side.
e \Voltage between 8 and earth, and 45 and earth
(Ignition switch: ON, A/C switch: ON)
OK: System voltage
® Short circuit between 8 and earth
(Ignition switch: ON, A/C switch: ON)
OK: A/C compressor clutch turns on.

+NG
j-—- - Replace

NG

I Checkthe A/C system. (Refer to GROUP 55 - On-vehicle Service.) |

NG
Check the following ---————— - Replace

connectors. B-19, B-20 |
LOK

[ Check trouble symptom. }
lNG

1 Beplgtﬁ:e}rlg engine ECU. 1
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INSPECTION PROCEDURE 31

Electrical load switch system

Probable cause

The electrical load switch inputs ON/OFF state of the switch of equipment that consumes
much power during idling, namely with a large electrical load, to the engine ECU.
Based on this signal the engine ECU controls idle speed control servo.

Improper connector contact, open circuit or
short-circuited harness wire of the headlamp relay
Improper connector contact, open circuit or

short-circuited harness wire of the rear defogger relay.
Malfunction of the engine ECU

OK

Measure at the engine ECU connector }—>
B-19.
o Disconnect the connector and ‘
measure at the harness side. !
Voltage between 24 and earth i
(Lighting switch: ON)
OK: System voltage l
(Rear defogger switch: ON) !
OK: System voltage |

LNG

Check the headlamp relay circuit.
Check the rear defogger relay
circuit. (Refer to the ELECTRICAL
WIRING.)

INSPECTION PROCEDURE 32

NG

Check the following connector.
B-19

—— = Repair

‘ox

l Check trouble symptom.

iNG

(Replace the engine ECU.

Fan motor relay (Radiator fan, A/C condenser fan) system

Probable cause

ON and OFF.

The fan motor relay is controlied by the power transistor inside the engine ECU turning

Malfunction of the fan motor relay
Malfunction of the fan motor
Improper connector contact,
short-circuited harness wire
Malfunction of the engine ECU

open circuit or

Measure at the engine ECU connector —————»

B-19.

o Disconnect the connector

measure at the harness side.

Voltage between 20, 21 and earth

(Ignition switch: ON)

OK: System voltage

Short-circuited between 20 and

earth

{Ignition switch: ON)

OK: The A/C condenser fan run.

Short-circuited between 21 and

earth

(Ignition switch: ON)

OK: The radiator fan and the A/C
condenser fan run.

LNG

and

Check the radiator fan circuit.
Checkthe A/C condenser fancircuit.
(Refer to ELECTRICAL WIRING.)

NG

f
i

|

Check the following connector.
B-19

-—~=——» Repair

| OK
VO

|

Check trouble symptom.

¢NG

|

Replace the engine ECU.
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INSPECTION PROCEDURE 33

Ignition circuit system <SOHC>

- Probable cause

Theengine ECU interrupts the ignition coil primary currentby turning the powertransistor | ® Malfunction of ignition switch
inside the engine ECU ON and OFF. ® |Improper connector contact, open circuit or
short-circuited harness wire
o Malfunction of the engine ECU
- C e — 1. NG - - NG
Measure at the distributor connector A-73, A-74. »| Check the following r » Repair
e Disconnect the connector and measure at the harness side. connector. B-15 ]
1. Voltage between 11 and earth (Ignition switch: ON) o ok~ ~
OK: System voltage 2. NG L
2. Continuity between 5 and earth 1
OK:  Continuity i | Check trouble symptom. o —l
R e i LNG
*OK ) . ——— NG
Check the harness wire i-———— -~# Repair

Check ignition coil and power transistor unit circuit.
(Refer to P.13A-66, INSPECTION PROCEDURE 52.)

INSPECTION PROCEDURE 34

L+; Check the harness wire‘t‘)éMeéh kdiéi"rirbklftoir connector and earth,

between distributor and
ignition switch connector.

o ¢0K

Check the ignition switch.
(Refer to GROUP 54 — Ignition Switch and Immobilizer System.)

and repair if necessary.

Ignition circuit system <DOHC>

i Probable cause

inside the engine ECU ON and OFF.

Theengine ECU interrupts the ignition coil primary currentby turningthe powertransistor | @

Malfunction of ignition switch.
e |mproper connector contact,
short-circuited bharness wire
e Malfunction of the engine ECU

open circuit or

Measure at the ignition coil connector A-05, A-06.
® Disconnect the connector and measure at the harness side.
1. Voltage between 1 and earth (Ignition switch: ON)

OK: System voltage
2. Continuity between 2 and earth
OK: Continuity

—eee—— 1. NG
1—>Eheck the

2. NG

‘0K

NG

---= Repair

Check the following
connectors. A-05, A-06

OK

Check trouble symptom. 4

NG

NG
following - Repair

connectors. A-59, B-15
T
i OK
Y

l Check trouble symptom.

‘NG e

Check the harness wire Repair
between ignition coil and
ignition switch connector. ;

| OK
Y
Check the ignition switch.
(Refer to GROUP 54 - Ignition Switch and Immobilizer System.)

»| Check the harness wire between power transistor unit connector ]

and earth, and repair if necessary. ]

—

—————— Check ignition coil and power transistor unit system <DOHC>.

' (RefertoP.13A-27, INSPECTION PROCEDURE FORDIAGNOSIS
| CODE 44.)
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INSPECTION PROCEDURE 35

Idle speed control (ISC) servo (Stepper motor) system Probable cause
The engine ECU controls the intake air volume during idling by opening and closing | e Maifunction of ISC servo
the servo valve located in the bypass air passage. ® Improper connector contact, open circuit or

short-circuited harness wire
e Malfunction of the engine ECU

NG
Check the ISC servo L——> Replace
(Refer to P13A 107.) i

. OK
R LA NG
' Measure at the ISC servo connector A-57. —»t Check the harness wire between control relay and ISC servo con- |
e Disconnect the connector and measure at the harness side. ‘ nector, and repair if necessary. !
® Voltage between 2 and earth, and 5 and earth {Ignition switch:
ON) ‘
| OK: System voltage
‘VOK
VT v ———————— NG
Measure at the engme ECU connector B-19. > Check “the followmg t— -—— Repair
: ® Disconnect the connector, measure at the harness side. connector A-57 ‘
® \oitage between each of 4, 5, 17, 18 and earth (Ignition switch: ; i OK' T
ONj) ¢
| _OK: System voltage {Check trouble symptom. t
OK TTTine T
Y NG ) NG
‘[Che"k the following —————+ Repair Check harness wire between engine ECU and ISC servoconnector, |
j connector. B-19 and repair if necessary. ‘
OK
| Check trouble symptom. }—7—>} Replace the engine ECU. ‘

INSPECTION PROCEDURE 36

Purge control solenoid valve system . Probable cause
The purge control solenoid valve controls the purging of air from the canister located | ® Malfunction of solenoid valve
inside the intake manifold. ® |mproper connector contact, open circuit or
short-circuited harness wire.
e Malfunction of the engine ECU
.NG
‘Check the purge control solenoid valve. ——— Replace
(Refer to GROUP 17 - Evaporative Emission Control System.)
OK
S ' NG
[ Measure at the purge control solenoid valve connector A-14. h——ﬁ—> Check the harness wnre between control relay and solenoid valve
e Disconnect the connector and measure at the harness side. | connector and repair if necessary.
e Voltage between 2 and earth (ignition switch: ON) !
OK: System voltage |
| OK
' — e NG NG .
Measure at the engine ECU connector B-19. -————| Check the followmg B Repair
® Disconnect the connector and measure at the harness side. : connector. A- 14 ;
o Voltage between 9 and earth (Ignition switch: ON) OK T
,9',(,: System voltage :
OK tCheck troubie symptom.
' NG T
Check the followmg — —= Repair ;NG
connecmr B 19 j Check the harness wire between engine ECU and solenoid valve
OK | connector, and repair if necessary.

LCheck trouble symptom.

,*NG

’ Replace the engine ECU,W
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INSPECTION PROCEDURE 37

EGR control solenoid valve system

Probable cause

EGR operation leaking to port “A” of the throttle body.

The EGR control solenoid valve is controlled by the negative pressure resulting from | ® Malfunction of solenoid valve

e Improper connector contact, open circuit
shont-circuited harness wire.
e Malfunction of the engine ECU

or

NG

Check the EGR control solenoid valve.
(Refer to GROUP 17 — Exhaust Gas Recirculation System.)

R—— —» Replace

: OK
vO

NG :

Measure at the EGR control solenoid valve connector A-15.
o Disconnect the connector and measure at the harness side.
o Voltage between 1 and earth (Ignition switch: ON)

OK: System voltage

47 Check the harness wire between controt relay and solenoid val
| connector, and repair if necessary.

)
ve

]

[ oK )
'
Measure at the engine ECU connector B-19.
® Disconnect the connector and measure at the harness side.
® Voitage between 6 and earth (Ignition switch: ON)
OK: System voltage

- NG NG

~————| Check the following —— = Repair
connector. A-15 ‘

OK

oK
Y

Check the following— = Repair
connector. B-19

iOK

Check trouble symptom.

éNG

Check the harness wire between engine ECU and solenoid val
connector, and repair if necessary.

g

| Check trouble symptom.

NG
v

| Replace the engine ECU.




MPI - Troubleshooting

13A-57

INSPECTION PROCEDURE 38

MUT-II: Inspection of no initial combustion

iOK

v
[ MUT-Il ACTUATOR TEST
| 07 Fuel pump (Refer to P.13A-72.) o

vOK

MUT-1I SERVICE DATA
: 21 Engine coolant temperature sensor (Refer to P.13A-68.)

INSPECTION PROCEDURE 39

e NG
MUT-11 SERVICE DATA »| Check the power supply and ignition switch-IG system.
16 Voltage of engine ECU power source (Refer to P.13A-68.) (Refer to P.13A-48, INSPECTION PROCEDURE 23.)
‘OK
No
Does the camshaft rotate at the engine cranking? - +tCheCk timing belt for breakage.
{(When oil filler cap is removed.)
‘Yes
Yes
MUT-1I SELF DIAG CODE ——-—»] Refer to P.13A-14, INSPECTION CHART FOR DIAGNOSIS
Is the diagnosis code output? j CODES.
LNO
T INc> e
MUT-1I SERVICE DATA ——————= Check the crank angle sensor system.
22 Crank angle sensor i (RefertoP.13A-19,INSPECTION PROCEDURE FORDIAGNOSIS
OK: Cranking speed is displayed. J CODE 22.) <SOHC>

(RefertoP.13A-19,INSPECTION PROCEDURE FORDIAGNOSIS
CODE 22.) <DOHC>

Check the fuel pump system.
(Refer to P.13A-48, INSPECTION PROCEDURE 24.)

Check the engine cooléir'itﬂt'erhpér‘a'm}é sensor system.
(Referto P.13A-18,INSPECTION PROCEDURE FORDIAGNOSIS
CODE 21.)

] Ignition system: inspection of no initial combustion.

<SOHC>

Does the engine tachometer display the cranking speed?
e Set the tachometer of primary voltage detection type.

i OK

<DOHC> l

[ﬁéia_\;ﬂ}é at thé“ignition coil connector A-05, A-06.
e Connect the connector. (Use test harness: MB991348)
e Connectaprimary voltage detection-type tachometertoterminal |
(1) of each connector in turn. }
|

OK: Each terminal displays a speed on the engine tachometer
that is 1/2 of the cranking speed.

‘OK
i

+ ¢

OKE__ _Approx. 5°BTDC

Eﬁé&%ﬁéhitiaﬁwﬁming when cranking. e

»| Check the ignition circuit system <SOHC>
(Refer to P.13A-54, INSPECTION PROCEDURE 33.)

NG
—‘—» Check ignition circuit system. <DOHC>

(Refer to P.13A-54, INSPECTION PROCEDURE 34.)

»| Check that the distributor <SOHC> and crank angle sensor
<DOHC> are installed properly.
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INSPECTION PROCEDURE 40

[ MUT-II: Check if uncomplete combustion occurs.

. Yes J— - [P _ -
MUT-1I SELF DIAG CODE b ——»{ Referto P.13A-15, INSPECTION CHART FOR DIAGNOSIS CODE |
Is the diagnosis code output? ‘ e [
: No '
) LN NG R , S
| MUT-II ACTUATOR TEST L = Check the fuel pump system. |
| 07 Fuel pump (Refer to P.13A-72.) f (Refer to P.13A-48, INSPECTION PROCEDURE 24.) J
L OK
' NG . .
l MUT-11 SERVICE DATA —————»| Check the engine coolant temperature sensor system. |
| 21 Engine coolant temperature sensor (Refer to P.13A-68.) : i (Referto P.13A-18, INSPECTION PROCEDURES FOR DIAGNO- |
b T e e e e e SIS CODE 21.) i
NG (s x»-.-es-
I f,i? e ______NG —

MUT-II SERVICE DATA : -»| Check the ignition switch-ST system <M/T>. |
18 Ignition switch-ST (Refer to P.13A-68.) | 1 (Refer to P.13A-50, INSPECTION PROCEDURE 27.)
) - - Check the ignition switch-ST and inhibitor switch system <A/T>.

| (Refer to P.13A-51, INSPECTION PROCEDURE 28.)

i
i
|

INSPECTION PROCEDURE 41

| Check if hunting occurs.

[ Clean the throttie body. (Refer to P.13A-90.)
“lean 2rE

v
Check and adjust the fixed SAS. (Refer to P.13A-93.) ‘
TR ‘
Check trouble symptom. “
NG
v

Inspect the intake of air into the air intake system

e Broken intake manifold gasket

® Broken air intake hose

® Broken vacuum hose

¢ Positive crankcase ventilation valve does not operate.
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INSPECTION PROCEDURE 42

| MUT-II: Check if idling speed is unstable.

NG .
MUT-II SERVICE DATA ——— | Check the idle position switch system.
26 Idle position switch (Refer to P.13A-69.) (Refer to P.13A-49, INSPECTION PROCEDURE 25.)
T TOK - <Vehicles without TCL>
‘ (Refer to P.13A-49, INSPECTION PROCEDURE 26.)
i <Vehicles with TCL>
i NG , o
[ MUT-1I SERVICE DATA b—-. ..—=| Checktheintake airtemperature sensorsystem. (Referto P.13A-16,
13 Intake air temperature sensor (Refer to P.13A-68.) ; INSPECTION PROCEDURE FOR DIAGNOSIS CODE 13))

}0K
\

MUT-11 SERVICE DATA
25 Barometric pressure sensor (Refer to P.13A-69.)

T

OK

v

I
|
|

NG
‘hA/»[ Check the barometric pressure sensor system. (Refer to P.13A-24, ‘

| INSPECTION PROCEDURE FOR DIAGNOSIS CODE 25.) i

o R, I . NG S
MUT-I1 SERVICE DATA jp—-——u=| Check the engine coolant temperature sensor system.
21 Engine coolant temperature sensor (Refer to P.13A-68.) i (RefertoP.13A-18,INSPECTION PROCEDURE FORDIAGNOSIS
R B ' CODE 21))
OK
\ R NG
MUT-11 ACTUATOR TEST | Check the purge control solenoid valve system
08 Purge control solenoid valve (Refer to P.13A-72) J‘ (Refer to P.13A-55, INSPECTION PROCEDURE 36.)
‘OK
_ NG !
MUT-1I SERVICE DATA »! Checktheoxygensensorsystem. (RefertoP.13A-15,INSPECTION
11 Oxygen sensor PROCEDURE FOR DIAGNOSIS CODE 11.) J
77701(7:”990—1 000 mV during sudden racing ]
lOK
- NG OK
MUT-II SERVICE DATA » Check the fuel pressure. »| 1. Inspect the intake of
11 Oxygen sensor (Refer to P.13A-95.) air into the air intake
OK: Changes between 0—-400 mV and 600-1,000 mV during system.
idling o Broken intake
- T B ‘dk____'_"" T ‘ manifold gasket
NG ! e Broken vacuum
MUT-II SERVICE DATA ——————| Check the power steering ‘ hose
27 Power steering fluid pressure switch (Refer to P.13A-69.) | fluid pressure switch sys- : e PCV valve does
— tem. (Refer to P.13A-52, not operate.
‘OK INSPECTION PROCE- ® Broken air intake
i DURE 29.) ‘ f hose
. : 2. Check the injector for
: clog.
NG -
MUT-II SERVICE DATA —-—— - Check the A/C switch and A/C relay system. \
28 A/C switch (Refer to P.13A-69.) | (Refer to P.13A-52. INSPECTION PROCEDURE 30.) ‘
‘OK
. NG
MUT-1l SERVICEDATA  ——— —» Check the ignition switch-ST and inhibitor switch system. <A/T>
29 Inhibitor switch (Refer to P.13A-70.) i (Refer to P.13A-51, INSPECTION PROCEDURE 28.)
$0K
- NG
MUT-II SERVICE DATA -——| Check the electrical load switch system.
33 Electrical load switch (Refer to P.13A-70.) (Refer to P.13A-53, INSPECTION PROCEDURE 31.)
[oK
) \J NG S ———————
MUT-1I SERVICE DATA ———»! Adjust the basic idle speed. (Refer to P.13A-93.) ’
45 ISC Servo position (Refer to P.13A-71.) ‘




13A-60

MPI — Troubleshooting

INSPECTION PROCEDURE 43

l MUT-II: Engine stalling inspection when the engine is warmed up and idling.

|

MUT-1I SERVICE DATA

26 Idle position switch (Refer to P.13A-69.)

) OK

Y

MUT-II SERVICE DATA
13 Intake air temperature sensor (Refer to P.13A-68.)

[ ok

MUT-1] SERVICE DATA
25 Barometric pressure sensor (Refer to P.13A-69.)

1OK
i

MUT-II SERVICE DATA

21 Engine coolant temperature sensor (Refer to P.13A-68.)

1 OK

{

Y

MUT-1l SERVICE DATA
11 Oxygen sensor

OK: Changes between 600—1,000 mV during sudden racing

¢OK

MUT-II SERVICE DATA
11 Oxygen sensor
OK: Changes between 0—400 mV and 600— 1,000 mV during
idling

&OK

MUT-1I SERVICE DATA

27 Power steering fluid pressure switch (Refer to P.13A-69.)

|ok

MUT-II SERVICE DATA
28 A/C switch (Refer to P.13A-69.)

£0K

MUT-II SERVICE DATA
29 Inhibitor switch (Refer to P.13A-70.)

[ oK

\
MUT-II SERVICE DATA
33 Electrical load switch (Refer to P.13A-70.) ]

‘OK

MUT-1I SERVICE DATA
45 ISC servo position (Refer to P.13A-71.)

NG
Check the idle position switch system.
(Refer to P.13A-49, INSPECTION PROCEDURE 25.)
<Vehicles without TCL>
(Refer to P.13A-49, INSPECTION PROCEDURE 26.)
<Vehicles with TCL>
NG
— --#=| Check the intake air sensor system. (Refer to P.13A-16, INSPEC-
TION PROCEDURE FOR DIAGNOSIS CODE 13.)
NG -
——— | Check the barometric pressure sensor system. (Refer to P.13A-24,
INSPECTION PROCEDURE FOR DIAGNOSIS CODE 25.)
NG
+—————w| Check the engine coolant temperature sensor system.
(RefertoP.13A-18,INSPECTION PROCEDURE FOR DIAGNOSIS
CODE 21.) ’
NG —
t—————==| Checktheoxygensensorsystem. (Referto P.13A-15,INSPECTION
PROCEDURE FOR DIAGNOSIS CODE 11.)
. NG OK
f=o == Check the fuel pressure. ——————| 1. Inspect the intake of
(Refer to P.13A-95.) air into the air intake
system
e Broken intake
manifold gasket
NG e Broken vacuum
| =[ Check the power steering | hose
fluid pressure switch sys- ® PCV valve does
tem. (Refer to P.13A-52, not operate.
INSPECTION PROCE- ® Broken air intake
DURE 29.) | hose
2. Check the injector for
clog.
NG .
‘-----——»‘ Check the A/C switch and A/C relay system.
! (Refer to P.13A-52, INSPECTION PROCEDURE 30.)
NG — E—
——A——w»—»,‘ Check the ignition switch-ST and inhibitor switch system. <A/T>
| (Refer to P.13A-51, INSPECTION PROCEDURE 28.)
NG ; - -
- ——»! Check the electrical load switch system.
(Refer to P.13A-53, INSPECTION PROCEDURE 31.)
NG - 1
t————— Adjust the basic idle speed. (Refer to P.13A-93.) |
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INSPECTION PROCEDURE 44

‘ MUT-11: Check if hesitation, sug, stumble or poor acceleration occurs.

-, NG —
MUT-1I SERVICE DATA 1 Check the idle position switch system.
26 Idle position switch (Refer to P.13A-69.) (Refer to P.13A-49, INSPECTION PROCEDURE 25.)
o oK o <Vehicles without TCL>

(Refer to P.13A-49, INSPECTION PROCEDURE 26.)
<Vehicles with TCL>

NG —
MUT-II SERVICE DATA — | Check the intake air sensor system. (Refer to P.13A-16, INSPEC-
13 Intake air temperature sensor (Refer to P.13A-68.) TION PROCEDURE FOR DIAGNOSIS CODE 13.)

|OK
- # o
MUT-11 SERVICE DATA »| Check the barometric pressure sensor system. (Refer to P.13A-24,
{25 Barometric pressure sensor (Refer to P.13A-69.) INSPECTION PROCEDURE FOR DIAGNOSIS CODE 25.)
OK
\J NG
MUT-II SERVICE DATA »| Check the engine coolant temperature sensor system.
21 Engine coolant temperature sensor (Refer to P.13A-68.) (Referto P.13A-18, INSPECTION PROCEDURE FOR DIAGNOS-
- lOK TIC CODE 21.)

- NG
MUT-II SERVICE DATA »| Check the throttle position sensor system. (Refer to P.13A-17, IN-
14 Throttle position sensor (Refer to P.13A-68.) SPECTION PROCEDURE FOR DIAGNOSIS CODE 14.)

‘OK
' NG
MUT-1I ACTUATOR TEST »| Check the EGR control solenoid vaive system.
10 EGR control solenoid valve (Refer to P.13A-72.) (Refer to P.13A-56, INSPECTION PROCEDURE 37.)
o ]
OK
' NG
MUT-1I SERVICE DATA »| Checkthe oxygensensorsystem. (Referto P.13A-15,INSPECTION
11 Oxygen sensor PROCEDURE FOR DIAGNOSIS CODE 11.)
OK: Changes between 600-1,000 mV during sudden racing
‘OK
NG OK :
MUT-1I SERVICE DATA ——————=| Check the fuel pressure. —————| 1. Inspect the intake of
11 Oxygen sensor (Refer to P.13A-95.) air into the air intake
OK: Changes between 0-400 mV and 600~ 1,000 mV during system
idling ® Broken intake
. TOK T manifold gasket
! o Broken vacuum
! hose
i e PCV valve does |
1 not operate.
‘ o Broken air intake
hose
. 2. Check the injector for
i clog.
| ' NG |
MUT-11 ACTUATOR TEST E— Check the vacuum control solenoid valve system.
15 Vacuum control solenoid valve <Vehicle with TCL> ; (RefertoP.13A-29,INSPECTION PROCEDURE FORDIAGNOSIS
(Refer to P.13A-72.) | + CODE 71))
| OK
, LA NG
MUT-Il ACTUATOR TEST —»| Check the ventilation control solenoid valve system.
16 Ventilation control solenoid valve <Vehicle with TCL> (Referto P.13A-30, INSPECTION PROCEDURE FORDIAGNOSIS
(Refer to P.13A-73.) ' CODE 72))
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INSPECTION PROCEDURE 45

’ MUT-1I Check if surge occurs.

R B NG
MUT-II SERVICE DATA
26 Idle position switch (Refer to P.13A-69.)

MUT-II SERVICE DATA
13 Intake air temperature sensor (Refer to P.13A-68.)

ToK

Y _— NG

MUT-Il SERVICE DATA
L2757_Barometric pressure sensor (Refer to P.13A-69.) |

0K T
* NG

MUT-I1 SERVICE DATA
21 Engine coolant temperature sensor (Refer to P.13A-68.)

LOK o

Y .NG

MUT-11 SERVICE DATA
14 Throttle position sensor (Refer to P.13A-68.)

lOK
NG
MUT-II ACTUATOR TEST :
10 EGR control solenoid valve (Refer to P.13A-72.) |
| OK
Y NG

11 Oxygen sensor
79!(7 7Qhanges between 600-1,000 mV during sudden racing

~Tok
' NG

MUT-1I SERVICE DATA
11 Oxygen sensor
OK: Changes between 0—400 mV and 600- 1,000 mV during
idling

MUT-1I SERVICE DATA S

————=| Check the fuel pressure. ——————»| 1.

heck the |

Check the idle position switch system.
(Refer to P.13A-49, INSPECTION PROCEDURE 25.)
<Vehicles without TCL>

(Refer to P.13A-49, INSPECTION PROCEDURE 26.)
<Vehicles with TCL>

| Check the intake air sensor system. (Refer to P.13A-16, INSPEC-
| TION PROCEDURE FOR DIAGNOSIS CODE 13))

%774;{ Check the barometric pressure sensor system. (Réf'e'rﬂtbrlsﬁ 3A-24,

i INSPECTION PROCEDURE FOR DIAGNOSIS CODE 25.)

-»=| Check the engine coolant temperature sensor system.

(RefertoP.13A-18,INSPECTION PROCEDURE FORDIAGNOSIS
CODE 21)

L o[ Check the throttle position sensor system. (Refer to P.13A-17, IN-

SPECTION PROCEDURE FOR DIAGNOSIS CODE 14)

= Check the EGR control solenoid valve system.
i (Refer to P.13A-56, INSPECTION PROCEDURE 37.)

—»| Checktheoxygensensorsystem. (Referto P.13A-15,INSPECTION

PROCEDURE FOR DIAGNOSIS CODE 11))

_.,OK

Inspect the intake of
air into the air intake
system
| ® Broken intake
manifold gasket
® Broken vacuum
hose
e PCV valve does
not operate.
® Broken air intake
hose
2. Check the injector for
clog.

(Refer to P.13A-95.) |
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INSPECTION PROCEDURE 46
] Check the engine ECU power supply and earth circuit. ’

[ N
‘ Measure the engine ECU connectors, B- 19, B-20, B-22. - ,’,‘{,G,,,,, Check the following ‘r—G——> Repair
Disconnect the connector and measure at the harness side connector. B-15 |
1. Voltage between 82 and earth (Ignition switch: ON) o ok
OK: System voltage 2,3NG Y
2. Voltage between 38 and earth — [ Check trouble symptom. ‘

3. Voltage between 12, 25 and earth (Ignition switch: ON) 4 NG

OK
OK: System voltage (when the terminal 38 is earthed) '

NG

} OK: System voltage
|
\
\

4. Continuity between 13, 26 and earth ] Check the harness wire [~~~ -~ Repair
| OK: Continuity 5 NG ‘ between engine ECU and \
| 5. Voltage between 80 and earth O NeE 'l ignition switch connector. |
| OK: System voltage ' | TOK
OK ‘ i } Check the i |gn|t|on switch.
v NG P (Refer to GROUP 54 — Ignition Switch and Immobilizer System.) ‘
}F*Check the following -————» Repair L
¢ connectors. | o S . NG
lB-19, B-20, B-22 | —»| Check the following \——~——> Repair
OK h i connector B 30 J‘
_— OK
‘ Check trouble symptom. | ! o y B
NG ' e o P Check trouble symptoms. \
i . T T R
: i LNG
| Replace the engine ECU. 1
o e T Check the harness wire between engine ECU and control relay |
connector, and repair if necessary. (
|
I N
(Check the followmg connector. A-22 }7 — Repair L—-»| Check the harness wire between engine ECU and earth, and repair ‘
oK if necessary.
' S 1
[Check trouble symptom |
NG
v 1
‘ Check the harness wire between engine ECU and battery, and :
| repair it necessary. |
INSPECTION PROCEDURE 47
I Check fuel pump circuit.
NG NG .
Measure at the fuel pump connector D-10. r—*\ Check the following connectors. ———— Repair
e Disconnect the connector and measure at the harness side. | D-10, D-13
i e Continuity between 4 and earth l T TO’K I
| OK: Continuity ! o v
3 OK ’ Check trouble symptom
!
NG
. NG L B
rCheck the followmg ‘connectors. B- 15, D-10, D-13 } 1‘ ‘Check the hamess wire between fuel pump and earth, and repair
¢OK | if necessary.
|
S — \
(Check trouble symptom. J ——» Repair
lNG
—_— G
"Check the hamess wire between terminal for fuel pump drive amﬂ = Repair
fuel pump connector. |
¢OK

[ Replace ‘the fuel pu pump '
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INSPECTION PROCEDURE 48

’ Check the fuel pump drive control circuit.

NG NG
Measure at the control relay connector B-30. »| Check the following }—» Repair
e Disconnect the connector and measure at the harness side. connector. B-15 i
e Voltage between 7 and earth (Ignition switch: ON) NG
L _QK: System voltage *
0K {Check trouble symptom.
. ' NG /NG
Measure at the engine ECU connector B-19. — NG
e Disconnect the connector and measure at the harness side. \ Check the harness wire ————» Repair
® Voltage between 22 and earth (ignition switch: ON) i between control relay and |
OK: System voltage | ignition switch connector.
[OK ‘ - ‘OK
; | -
! Check the ignition switch. ]
i (Refer to GROUP 54 — Ignition Switch and Immobilizer System.)
1 NG .
---—#| Check the following [--—---» Repair
connector. B-30 !
&OK
! ——ee e e e e e S —
I {Check trouble symptom. i
i ¢NG
"Check the harness wire between engine ECU and control relay
! . connector, and repair if necessary.
' NG
[ Check the following connector. B-19 ————— Repair
iOK
[ Check trouble symptom. ) “
*?NG

[ Replace the engine ECU. ‘

INSPECTION PROCEDURE 49

| Check air flow sensor (AFS) control circuit.

S . NG
Measure at the air flow sensor connector A-20. »| Check the harness wire between the air flow sensor and control
® Disconnect the connector and measure at the harness side. relay connector, and repair if necessary.
1. Voltage between 4 and earth (ignition switch: ON)
OK: System voltage 2 3.NG —— o NG
2. Voltage between 3 and earth (Ignition switch: ON) 1= = " o/ Check the following ]% > Repair
OK: 4.8-52V connector. B-22 |
3. Continuity between 5 and earth
OK: Continuity &OK
T
v‘OK Check trouble symptom.
e e e — NG
I Check the following connector. A-20 } : lNG NG
&OK Check the harness wire = Repair
— between the engine ECU
[ Check trouble symptom. S _} : and air flow sensor con- |
/NG ' o [nector |
. . OK
; Y

’ Replace the air flow sensor.

L—» Repair
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13A-65

INSPECTION PROCEDURE 50

Check throttle position sensor (TPS) output circuit. |
OK
Measure at the engine ECU connector B-22. | Check the following L;A» Repair
e Connect the connector. connector. B-22 ‘
e \Voltage between 84 and earth (Ignition switch: ON) TOK
OK: 0.3-1.0 V (Throttle valve at idle position) Y
4.5-55 V (Throttle valve fully open) LCheck trouble symptom. J
'NG 7 'ne
i \j
$ ‘ Replace the engine ECU. ‘
NG
Check the following connector. A-56 —— Repair
| OK
\i
% Check trouble symptom. ‘
NG
Y
| Check the harness wire between engine ECU and throttle position \
sensor connector, and repair if necessary. f
INSPECTION PROCEDURE 51
| Check injector control circuit
NG
’7easure at the engtne 'ECU connector B-19. »| Check the followmg —» Repair
Disconnect the connector and measure at the harness side. connectors. A-51, A-52,
e Voltage between 1, 2, 14, 15 and earth (Ignition switch: ON) A-53, A- 54
OK: System voltage
10K
! ‘ Check trouble symptom.
| j,NG
’ Check the harness between engine ECU and injector connector,
¢ and repair if necessary.
NG
{Check the following connector. B-19 f———— = Repair
0K
o v
{ Check trouble symptom
¢0K

{Reﬁléeé the engine ECU.
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INSPECTION PROCEDURE 52

[ Check ignition coil and power transistor unit circuit. <SOHC> ]

[ Check the ignition coil. (Refer to GROUP 16  Ignition System
oK

NG
._)JL;» Replace

v
. . . NG
Check the power transistor unit. e Replace
(Refer to GROUP 16 - Ignition System.) |
. OK
R — B A 1. NG NG
Measure at the distributor connector A-73, A-74. ‘\7,,,,,, -»| Check the following --—- ———= Repair
e Disconnect the connector and measure at the harness side. ° connector. B-19 |
1. Voitage between 6 and earth (Engine: Cranking) oK -
OK: 05-40V 2. NG 1
2. Continuity between 12 and earth posimmmes ]
L OK: No Cominuity ' \ Check "OUbl‘e symptom. ]
it oK ‘*NG
\j ——- NG Repai
R D,
Check the following connectors, and repair if necessary. ' g:‘?:e;h;eh:%?:: é/vclzrs opair
A73, A-74 and the distributor con-
nector.
. OK
i
(Replace the engine ECU.
.——m| As short circuit occurs between power transistor unit and combina-
tion meter (tachometer), check the harness wire, and repair if neces-
| sary. o
INSPECTION PROCEDURE 53
Check ignition signal circuit. <DOHC>
Measure at the ignition failure sensor connector A-59. ———| Thereis an open or short-circuitin the ignition signal output harness
® Disconnect the connector and measure at the harness side. | of the ignition failure sensor, so check and repair the harness.
e \Voltage between 2 and earth (Ignition switch: ON) !
OK: 4V or more |
&OK
oo o e s s NG NG
Measure at the engine ECU connector B-21. f—————— | Check the following }——»— —-» Repair
® Connect the connector. : connectors. ‘
® Voltage between 58 and earth ! A-59, B-21 |
(Engine: 3,000 r/min) 1 R VEWOK
OK: 0.3-3.0V | )
iOK Check trouble symptom. :
’ Replace the engine ECU. ' - v,,,LNii,_ﬁ NG
Check the haress wire -------—— Repair

between the engine ECU
and the ignition failure :
sensor connector.

iOK

Replace the ignition failure sensor connector. T
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SERVICE DATA REFERENCE TABLE 13100890036

Caution
When shifting the select lever to D range, the brakes should be applied so that the vehicle does
not move forward.

NOTE

*1. In a new vehicle [driven approximately 500 km-or less], the air flow sensor output frequency is sometimes
10% higher than the standard frequency.

*2. The injector drive time represents the time when the cranking speed is at 250 r/min or below when
the power supply voltage is 11 V.

*3. In a new vehicle [driven approximately 500 km or less], the injector drive time is sometimes 10%
longer than the standard time.

*4. In a new vehicle [driven approximately 500 km or less], the step of the stepper motor is sometimes
30 steps greater than the standard value.

*5. The idle position switch normally turns off when the voltage of the throttle position sensor is 50—100
mV higher than the voltage at the idle position. If the throttle position switch turns back on after
the throttle position sensor voltage has risen by 100 mV and the throttle valve has opened, the
idle position switch and the throttle position sensor need to be adjusted.

tem I tion Inspection Referen
em | inspectio Inspection contents Normal condition | procedure | ' crence
No. | item No page
Engine:After having | When at 4,000 r/min,
warmed up engine is suddenly 200 mV or less
Air/fuel mixture is | decelerated
| made leaner when de-
celerating, and is made ;| When engine is _
‘ richer when racing. suddenly raced 600-1,000 mv
" Sexr?lsgcin Engine:After having $1ode No- | 13a-15
warmedup | Engine is idling 400 mV or less
The oxygen sensor
signal is used to check h
‘ the air/fuel mixture (Changes)
ratio, and control .
: condition is also 2,500 r/min 600-1,000 mV
’ checked by the ECU.
Engine is idling 25-51 Hz
) 80-120 Hz
e Engine coolant <4G92>
temperature: | _
80-95°C 2,500 r/min ZG;?_HSZOHb
12 Air flow e Lamps and all 55-95 H _ _
. sensor*! accessories: OFF 4693 ZDOHC
' e Transmission: ) < - > ]
II;leutraI (A/T: Frequency
range) o increases in
4 Engine is raced response to
| ‘ racing
1
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is 80°C

Item Inspection Inspection Reference
No. item Inspection contents Normal condition pro?\;aodure page
When intake air o
temperature is —20°C —20°C
When intake air 0°C
temperature is 0°C
Intake air - o . .
13 temperature Ignition switch: ON or | When intake air . 20°C Code No. 13A-16
with engine running temperature is 20°C 13
| sensor
When intake air o
temperature is 40°C 40°C
When intake air o
" temperature is 80°C 80°C
Set to idle position 300-1,000 mV
Increases in
Throttle .
- . o proportion to Code No. )
14 | position Ignition switch: ON Gradually open throttle opening 14 13A-17
sensor
angle
' Open fully 4,500—5,500 mV
Power Procedure
16 | supply Ignition switch: ON System voltage No. 23 13A-48
~ voltage ;
1
| . Procedure
Cranking Engine: Stopped OFF No. 27
signal " Lo <M/T> 13A-50
18 (igrjition Ignition switch: ON Procedure | 13A-51
switch-ST) Engine: Cranking ON No. 28
‘ <A/T>
‘ When engine
1 coolant temperature | -20°C
is —20°C
When engine
coolant temperature | 0°C
is 0°C
Engine . )
. - When engine
21 coolant Ignition switch: ON or coolant temperature | 20°C Code No. 13A-18
temperature | with engine running is 20°C 21
sensor —
When engine
coolant temperature | 40°C
is 40°C
When engine
coolant temperature | 80°C
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13A-69

Inspection

should be operating.)

ltem Inspection . . Reference
No. itern Inspection contents Normal condition proiﬁ)dure page
. . Compare the engine
* $ngr|]ne: Crgnkrng spech)i readingsg on | A
° Ce(l)cnnoergteetgr. the tachometer and ceord
the MUT-II.
When engine
coolant temperature | 1,400—1,600 rpm
is —20°C
When engine |
coolant temperature i 1,350-1,550 rpm
is 0°C
1,300-1,500 rpm 13A-19
o0 Crank angle When engine <4G92, 4G93 — Code No. | <SOHC>
- sensor , ) coolant temperature | DOHC> 22 13A-20
e Engine: Idiing is 20°C 1,250-1,200 rpm <DOHC>
® Idle position <4G93 — SOHC>
switch: ON
1,100-1,300 rpm
When engine <4G92, 4G93 -
coolant temperature | DOHC>
is 40°C 1,000-1,200 rpm
<4G93 - SOHC>
. 650—-850 rpm
coolant tomperature | <30%2>
is 80°C P 700-900 em
<4G93>
At altitude of O m 101 kPa
Barometric At altitude of 600 m 95 kPa Code No
25 pressure Ignition switch: ON o5 * | 13A-24
sensor ¢ At altitude of 1,200 m | 88 kPa
At altitude of 1,800 m | 81 kPa
Procedure
Throttle valve: ON No. 25
Ignition switch: ON Set to idle position ;\i{ﬁgﬁles
Idle position | Check by operating | i
26 switch accelerator pedal :;rcol; dure 13A-49
repeatedly Throttle valve: OFF*5 No. 26
Slightly open <Vehicles
with TCL>
Power Steering wheel OFF
steering fluid stationary Procedure
27 ressure Engine: Idling No. 29 13A-52
gwitch Steering wheel ON :
turning
(Enr?ine:Ak/dclgng ioh i A/C switch: OFF OFF p g
. when switch is rocedure
28 | A/C switch ON, A/C compressor . No. 30 13A-52
A/C switch: ON ON
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\

Inspection

<4G93 - DOHC>

When engine is
suddenly raced

Increases

Item | [nspection . " Reference
No. ‘ item Inspection contents Normal condition pro?\l?ure page
‘ |
|
| Inhibitor [ PorN PorN ‘
29 . switch Ignition switch: ON Frocedure | 13a-51
<A/T> D,2,LorR D,2,LorR :
| I(.)igl;tiif;gxitch only: OFF —» ON
33 E)laegtgc?tlch All accessories: OFF ’F\"Boc;dure 13A-53
W Rear defogger switch ' - | ) :
only: OFF — ON '
| When engine 13-19 ms
| coolant temperature | <4G92>
is 0°C (injection is 15-22 ms
carried out for all <4G93 — SOHC>
cylinders 12-18 ms !
simultaneously) <4G93 — DOHC>
27-40 ms
- <4G92
‘ ) When engine ;1 —-46>ms
Injectors Engine: Cranking | icsoglc;aonct: temperature <4G93 ~ SOHC>
- 25-38 ms
. <4G93 - DOHC>
5.9-8.9ms
4G92
When engine ; 2—10>8 ms
a1 ;:Soggrg temperature | _4~qa " sOHCS _ _
6.0-9.0 ms
<4G93 - DOHC>
1.7-2.9ms
<4G92>
Engine is idling 2 e Hes
® Engine coolant 20-32ms
temperature: e
; 80—p95°Cu <4G93 - DOHC>
‘ o L d al
. «3 amps and all
| Injectors accessories: OFF 1;?(;_9226 rESGQS
| ®  Transmission: ) < g -
| Neutral (A/T : 2,500 r/min DOHC>
P range) 2.0-32ms
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13A-71

ltem

1

1

Inspection

Inspection . ; - Reference
No. item Inspection contents Normal condition ‘ proclz\%dure page
i .
| 2-18 °BTDC
j ine: Af <4G92, 4G93 -
1 Engine: After Engine is idling DOHC>
‘ having warmed up 0—16 °BTDC
 Ignition coils Timing lamp is set. 4G93 — SOHC
44 | and power (The timing lamp < >
transistors is set in order to _E( o
| check actual ESGS& BTDC
‘ ianition tmin. .
i ignition timing.) 2,500 r/min 20_42 *BTDC
| <4G93>
Engine coolant i
temperature: A/C switch: OFF 2-25 STEP _ _
80-95°C
Lamps and all
accessories: OFF
ISC Transmission: A/C switch: Increases by
Neutral (A/T : OFF - ON 10-70 steps
(stepper)
45 motor P range)
poston®s | * 196 Posten
Engine: Idiing | ®  A/C switch: OFF
When A/C switch| ® Seilect lever: Increases by
is ON, A/C N range —» D 5-50 steps
compressor should range
be operating
‘ OFF (Compressor
i A/C switch: OFF clutch is not
Engine: After having operating)
49 A/Crelay | warmed up/Engine is rl::)oc;gure 13A-52

|

idling

A/C switch: ON

ON (Compressor
clutch is
operating)
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ACTUATOR TEST REFERENCE TABLE

13100900036

T 1
f . ’ { Inspection
Item \ lnspectlon ‘ Drive contents Inspection contents | Normal condition procedure Reference
No. item 1 No. page
01 ' Cut fuel to No. 1 :
injector , . f
Engine:After having warmed |
02 - Cut fuel to No. 2 up/Engine is idling Idling condition
. " injector (Cut the fuel supply , hooomes different | Code No.
Injectors e to each injector in | pooomes ynsta- | 41 13A-26
03 ; CutfueltoNo.3 turn and check ble) !
| injector ‘ cylinders which don’t i ' :
g g affect idling.) |
04 Cut fuelto No. 4
i injector
|
: i o Engine: [ Pinch the
Crankiﬁg i return hose
e Fuel with fingers
pump: to feel the | Pulse is felt.
Forcéd i pulse of the
Fuel pump driving . fuel being ;
07 | Fuel pump ?upeelre}tsesr&elgi?cu- Inspect recirculated. E[)c?czefure 13A-48
lated. %Cc%d' Listen near
? bc?th the the fuel tank
above for the Sound of operation
condi- sound of fuel | is heard.
i pump
tions. operation.
Purge . Sound of operation
Solenoid valve
control " - can be heard when | Procedure
08 solenoid :grgstrom OFF : ignition switch: ON solenoid valve is No. 36 13A-55
valve v ’ driven.
EGR . Sound of operation
Solenoid valve
control o ah. can be heard when | Procedure )
10 solenoid ';grgstrom OFF ‘ Ignition switch: ON solenoid valve is No. 37 13A-56
valve ' | driven.
Vacuum , ‘
control | : ‘ Sound of operation
' . Solenoid valve |
. solenoid - o can be heard when | Code No. )
15 valve :grgstrom OFF | Ignition switch: ON solenoid valve is 71 13A-29
<Vehicles ’ driven.
with TCL> ‘
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o | . Inspection
I:\? m Inspectlon ‘ Drive contents Inspection contents - Normal condition procedure Reference
0. ‘ item ‘ \ No. page
| Ventilation [ [ -
 control | , | Sound of operation
| ) Solenoid valve | ‘
i solenoid f . . ' canbe heardwhen ' Code No.
16 | S0 turns from OFF | Ignition switch: ON . . i 13A-30
| valve. " to ON. sqlenoud valve is | 72
. <Vehicles | driven.
with TCL> i 1
Radiator fan ‘ Drive the fan - _— i Fan motor
21 . Condenser | motors (radiator | E’gtgxi;\xtg}NON ; operates at low ‘ ﬁ;ocaezdure 13A-53
. fan i and condenser). } ) ' speed. P
| i

7FU1264

2.

CHECK AT THE ENGINE ECU TERMINALS

13100920032

TERMINAL VOLTAGE CHECK CHART
1.

Connect a needle-nosed wire probe (test harness:
MB991223 or paper clip) to a voltmeter probe.
Insert the needle-nosed wire probe into each of the engine
ECU connector terminals from the wire side, and measure
the voltage while referring to the check chart.

NOTE

1. Make the voltage measurement with the engine ECU
connectors connected.

2. You may find it convenient to pull out the engine
ECU to.make it easier to reach the connector
terminals.

3. The checks can be carried out off the order given
in the chart.

Caution

Short-circuiting the positive (+) probe between a
connector terminal and earth could damage the
vehicle wiring, the sensor, engine ECU or all of them.
Be careful to prevent this!

If voltmeter shows any division from standard value, check
the corresponding sensor, actuator and related electrical
wiring, then repair or replace.

After repair or replacement, recheck with the voltmeter
to confirm that the repair has corrected the problem.
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Engine ECU Connector Terminal Arrangement

Ej "—Av ot fm| ’T 0 I ] o ["—]_‘—‘l =l r"1
POl "”’“’!"""o»—-mw—. ",‘ e N 0
e oboorolobok NRRR
Ckddaaans il B A AR A ma
9FUO393
Terminal No. | Terminal No. | Check item | Check condition (Engine condition) l Normal
<SOHC> <DOHC> . condition
1 1 No. 1 injector | While engine is idling after having warmed up, ' From 11-14 Vv,
f ! suddenly depress the accelerator pedal. momentarily
14 14 No. 2 injector drops slightly
2 2 No. 3 injector ‘
15 15 No. 4 injector
3 - Ventilation control . Ignition switch: ON System
solenoid valve 1 Voltage
<Vehicles with TCL>
4 4 Stepper motor coil Engine: Soon after the warmed up engine is | System
<Al> started voltage <= O V
e (Changes
17 17 Stepper motor coil repeatedly)
<A2>
5 5 Stepper motor coil
<B1>
18 18 Stepper motor coil
<B2>
6 6 EGR control solenoid | Ignition switch: ON : System
valve Voltage
While engine is idling, suddenly depress the | From system
accelerator pedal. voltage,
momentarily

drops




pressure switch

warming up is stationary

MPI - Troubleshooting 13A-75
Terminal | Terminal | Check item Check condition (Engine condition) Normal condition
No. No.
<SOHC> | <DOHC>
8 8 A/C relay e Engine: Idle speed System voltage
e A/C switch: OFF — ON (A/C compressor | or momentarily
is operating) 6V or more —
0-3V
9 9 Purge control solenoid | Ignition switch: ON System voltage
valve S e
Running at 3,000r/min while engine is warming | 0-3V
up after having been started.
10 - Power transistor unit Engine r/min: 3,000 r/min 0.3-3.0V
- 10 Ignition coil — No. 1, Engine r/min: 3,000 r/min 0.3-3.0V
No. 4 (power transistor)
- 23 Ignition coil - No. 2,
No. 3 (power transistor)
11 - Vacuum control Ignition switch: ON System voltage
solenoid valve
<Vehicles with TCL>
12 12 Power supply Ignition switch: ON System voltage
25 25
19 19 Air flow sensor reset Engine: Idle speed 0-1V
signal -
Engine r/min: 3,000 r/min 6-9V
21 21 Fan motor relay Engine: Idle speed Radiator fan is not System voltage
| operating
Radiator fan is 0-3V
operating
22 22 Control relay Ignition switch: ON System voltage
(Fuel pump) I
Engine: Idle speed 0-3V
36 36 Engine warning lamp Ignition switch: OFF — ON 0-3V -5 9-13V
| (After several
seconds have
elapsed)
37 37 Power steering fluid Engine: Idling after When steering wheel | System voltage

When steering wheel
is turned

0-3V




13A-76

MPI

— Troubleshooting

Terminal | Terminal | Check item Check condition (Engine condition) Normal condition
No. No.
<SOHC> | <DOHC>
38 38 Control relay Ignition switch: OFF System voltage
(Power supply)
Ignition switch: ON 0-3Vv
45 45 A/C switch Engine: Idle speed Turn the A/C switch | 0-3V
OFF
Turn the A/C switch | System voltage
ON (A/C compressor
is operating)
52 52 Ignition timing Ignition switch: ON Earth the ignition 0-1v
adjustment terminal timing adjustment
terminal
Remove the earth 4.0-5.5V
connection from the
ignition timing
adjustment terminal
- 58 Engine ignition signal Engine r/min: 3,000 r/min 0.3-3.0v
60 60 Oxygen sensor heater | Engine: Idling after warming up 0-3Vv
Engine r/min: 5,000r/min. System voitage
71 71 Ignition switch — ST Engine: Cranking 8V or more
72 72 Intake air temperature | Ignition switch: ON When intake air 3.2-3.8v
sensor temperature is 0°C
When intake air 2.3-2.9V
temperature is 20°C
When intake air 1.5-2.1V
temperature is 40°C
When intake air 0.4-1.0vV
temperature is 80°C
76 76 Oxygen sensor Engine: Running at 2,000 r/min after warmed | 0 « 0.8V
up (Check using a digital type voltmeter) (Changes
repeatedly)
80 80 Backup power supply Ignition switch: OFF System voltage
81 81 Sensor impressed Ignition switch: ON 4.5-5.5V
voltage
82 82 Ignition switch — IG Ignition switch: ON System voltage
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13A-77

Terminal | Terminal | Check item Check condition (Engine condition) ! Normal condition
No. No.
<SOHC> | <DOHC>
83 83 Engine coolant Ignition switch: ON When engine coolant | 3.2-3.8V
temperature sensor temperature is 0°C
When engine coolant | 2.3-2.9V
temperature is 20°C
When engine coolant | 1.3—1.9V
temperature is 40°C
When engine coolant | 0.3-0.9V
temperature is 80°C
84 84 Throttle position Ignition switch: ON Set throttle valve to | 0.3-1.0V
sensor idle position
Fully open throttle 45-55V
valve i
85 85 Barometric pressure | Ignition switch: ON When altitude is Om | 3.7-4.3V
sensor |
When altitude is : 3.2-3.8V
1,200m
86 86 Vehicle speed sensor ® Ignition switch: ON 0«5V
® Move the vehicle slowly forward (Changes
repeatedly)
87 87 Idle position switch Ignition switch: ON Set throttle valve to 0-1V
idle position
Slightly open throttle | 4V or more
valve
88 - Top dead centre sensor | Engine: Cranking 0.4-3.0V
Engine: Idie speed 0.5-2.0V
- 88 Camshaft position Engine: Cranking 0.4-3.0V
sensor
Engine: Idle speed 0.5-2.0V
89 89 Crank angle sensor ! Engine: Cranking 0.4-4.0V
Engine: Idle speed 1.5-2.5V
90 90 Air flow sensor Engine: Idle speed 2.2-3.2V
Engine r/min: 2,000r/min
91 - Inhibitor switch <A/T> | Ignition switch: ON Set selector lever to 0-3V
PorN
Set selector lever to 8-14V
Other than P or N
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CHECK CHART FOR RESISTANCE AND CONTINUITY
BETWEEN TERMINALS

1. Turn the ignition switch to OFF.
2. Disconnect the engine ECU connector.

3. Measure the resistance and check for continuity between
the terminals of the engine ECU harness-side connector

while referring to the check chart.
NOTE

1. When measuring resistance and checking continuity,
a harness for checking contact pin pressure should

be used instead of inserting a test probe.
2. Checking need not be carried out in the order given
in the chart.

Caution

If the terminals that should be checked are mistaken,
or if connector terminals are not correctly shorted
to earth, damage may be caused to the vehicle wiring,

sensors, engine ECU and/or ohmmeter.
Be careful to prevent this!

4. If the ohmmeter shows any deviation from the standard
value, check the corresponding sensor, actuator and

related electrical wiring, and then repair or replace.

5. After repair or replacement, recheck with the chmmeter
to confirm that the repair or replacement has corrected

the problem.

Engine ECU Harness Side Connector Terminal Arrangement

s n l—-':r”l‘"'l ”__‘" TIT I I
- VMK T 2 Ko Pop—| KO | O
9FU0392
Terminal No. Inspection item Normal condition (Check condition)
1-12 No. 1 injector
14-12 No. 2 injector
S 1 13-16 Q (At 20°C)

2-12 i No. 3 injector
15-12 I No. 4 injector
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13A-79

Terminal No. Inspectlon item Normal condmon (Check condmon)

s enconiolsgenogiake g6 saqpizo)

4-12 Stepper motor coil (A1) -
Rt? 12 Stepper motor con (A2)>

-| 2833 Q (At 20°C)

5-12 Stepper motor coil (B1)

18-12 l Stepper motor coil (B2) |

6-12 l EGR control solenoid valve 4‘ 62-74 Q (At 20°C)

9-12 " Purge control solenoid valve T 62—-74 Q (At 20°C)
» 11 12 Vacuurn oontrol solenoid va|ve 367—74747 Q (At 20°C)

13—Body earth

60 12

ENGINE ECU earth

26 Body earth ENGINE ECU earth

72-92

— RN B C

<Vehicles with TCL>

- Continuity (0Q)

Oxygen sensor heater

Approx. 12(2(At 20° C)

- Intake air temperature sensor

5.3-6. 7 kQ (When mtake air temperature is 0°C)

2.3—3.0 kQ (When intake air temperature is 20°C)

1.0-1.5 kQ (When intake air temperature is 40°C)

0.30-0.42 kQ (When intake air temperature is 80°C)

83-92

~ Engine coolant temperature sensor

87-92

Idle position switch

5.1-6.5 kQ (When coolant temperature is 0°C)

2.1-2.7 kQ (When coolant temperature is 20°C)

0 9 1 3 kQ (When coolant temperature is 40°C)

O 26-0.36 kQ (When coolant temperature is 80°C)

Contmuny (when throttle valve is at |dIe posmon)

No continuity (when throttle valve is sllghtly open)

91-Body earth

Inhibitor switch <A/T>

‘ Contmurty (when select lever is at P or N)
|

S

* No continuity (when select lever is at D, 2, L or R)
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patterns
pickup

Analyzer

7FU1195

Standard wave pattern

INSPECTION PROCEDURE USING AN ANALYZER

13100930035
AIR FLOW SENSOR (AFS)
Measurement Method

1. Disconnect the air flow sensor connector, and connect
the special tool (test harness: MB991348) in between.
(All terminals should be connected.)

2. Connect the analyzer special patterns pickup to air flow
sensor connector terminal 3.

Alternate Method (Test harness not available)

1. Connect the analyzer special patterns pickup to engine
ECU terminal 90.

Standard Wave Pattern

Observation conditions

Function Special patterns
Pattern height Low

Pattern selector Display

Engine r/min Idle speed

10

The time (cycle time) T is reduced when
— the amount of intake air increases.

T1

T2 ,|.—Times T1 and T2 are equal.

Time

7FUN99

Observation conditions (from conditions above engine speed is increased by racing.)

Mr

10

Time

ZFU0880

Wave Pattern Observation Points
Check that cycle time T becomes shorter and the frequency increases when the engine speed is increased.
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13A-81

L LL

01P0199

Crank angle
sensor Top dead

centre sensor

OCUOG)

Special patterns pickup

Analyzer

g

PFU0028

Examples of Abnormal Wave Patterns

Example 1

Cause of problem

Sensor interface malfunction
Wave pattern characteristics

Rectangular wave pattern is output even when the engine
is not started.

Example 2

Cause of problem

Damaged rectifier or vortex generation column
Wave pattern characteristics

Unstable wave pattern with non-uniform frequency.
However, when an ignition leak occurs during acceleration,
the wave pattern will be distorted temporarily, even if
the air flow sensor is normal.

TOP DEAD CENTRE SENSOR AND CRANK ANGLE
SENSOR <SOHC>

Measurement Method

1.

Disconnect the distributor (top dead centre sensor and
crank angle sensor) connector and connect the special
tool (test harness: MB991348) in between. (All terminals
shouid be connected.)

Connect the analyzer special patterns pickup to distributor
terminal 4. (When checking the top dead centre sensor
signal wave pattern)

Connect the analyzer special patterns pickup to distributor
connector terminal 3. (When inspecting the crank angie
sensor signal wave pattern.)

Alternate Method (Test harness not available)

1.

Connect the analyzer special patterns pickup to engine
ECU terminal 88. (When checking the top dead centre
sensor signal wave pattern.)

Connect the analyzer special patterns pickup to engine
ECU terminal 89. (When checking the crank angle sensor
signal wave pattern.)
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Standard Wave Pattern
Observation conditions

Function i Special patterns
Pattern height Low

Pattern selector Dispiay

Engine r/min Idle speed

Standard wave pattern

2 engine revolutions
(1 camshaft revolution) . The time (cycle time) T is
75°BTDC - ___—reduced when the engine
‘ 5°BTDC e L speed increases
vl v ! i
Crank angle x ! !
sensor output ! f . |
wave pattern ! | \ !
1 U i
I | | ! E
l | : ;
1 v I T
0 | : | |
|
: 85° 145° | ! !
| ! i
Top dead centre | . l | |
sensor output . ! ? | i
wave pattern ! ‘ : |
F | | ! ‘
} : | |
‘ ' : |
f T ; : Time
0 i i A i
No.1TDC No.3TDC No.4TDC No.2TDC
TDC: Top dead centre L FU0973

Wave Pattern Observation Points
Check that cycle time T becomes shorter when the engine speed increases.
Examples of Abnormal Wave Patterns
e Example 1
Cause of problem
I ‘ l ' | ‘ Sensor interface malfunction
I_J Wave pattern characteristics
- Rectangular wave pattern is output even when the engine
is not started.

01P0199

® Example 2
Cause of problem

Loose timing belt
Abnormality in sensor disk

Wave pattern characteristics
Wave pattern is displaced to the left or right.

T
T

L4

7FU1192
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13A-83

Camshaft position sensor
connector Special patterns

ﬂpg pick-up

Crank angle
sensor connector

Analyzer

(i

7FU1327

Special
patterns
pickup

Analyzer

(i

9FU0595

CAMSHAFT POSITION SENSOR AND CRANK ANGLE
SENSOR <DOHC>

Measurement Method

1. Disconnect the camshaft position sensor connector and
connect the special tool (test harness: MB991223) and
jumper wire in between. (All terminals should be
connected.)

2. Connect the analyzer special patterns pickup to camshaft
position sensor terminal 2.

3. Disconnect the crank angle sensor connector and connect
the special tool (test harness: MD998478) in between.

4. Connect the analyzer special patterns pickup to crank
angle sensor terminal 2.

Alternate Method (Test harness not available)

1. Connect the analyzer special patterns pickup to engine
ECU terminal 88. (When checking the top dead centre
sensor signal wave pattern.)

2. Connect the analyzer special patterns pickup to engine
ECU terminal 89. (When checking the crank angle sensor
signal wave pattern.)

Standard Wave Pattern

Observation conditions

Standard wave pattern

Wave Pattern Observation Points
Examples of Abnormal Wave Patterns
Refer to P.13A-82.

INJECTOR

Measurement Method

1. Disconnect the injector connector, and then connect the
special tool (test harness: MB991348) in between.
(Both the power supply side and engine-ECU side should
be connected.)

2. Connect the analyzer special patterns pickup to terminal
(2) of the injector connector.

Alternate Method (Test harness not available)

1. Connect the analyzer special patterns pickup to engine
ECU terminal 1. (When checking the No. 1 cylinder.)
2. Connect the analyzer special patterns pickup to engine
ECU terminal 14. (When checking the No. 2 cylinder.)
3. Connect the analyzer special patterns pickup to engine
ECU terminal 2. (When checking the No. 3 cylinder.)
4. Connect the analyzer special patterns pickup to engine
ECU terminal 15. (When checking the No. 4 cylinder.)
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Standard Wave Pattern
Observation conditions

Function

T
" Special patterns

Pattern height

‘ Variable

Variable knob

| Adjust while viewing the wave pattern

Pattern selector

' Display

Engine r/min

idle speed

Standard wave pattern

M)t
Point A
50}
Solenoid back electromotive force
(Approx. 7x10 V)
Point B
injector drive time
{ Power voltage
0 Drive signal: ON Drive signal: OFF
Time
7FU1202

Wave Pattern Observation Points

Explanation of Wave Pattern

Point A: Height of solenoid back electromotive force

Contrast with standard wave pattern

Probable cause

appear at all.

Solenoid coil back electromotive force is low or doesn't | Short in the injector solenoid

Point B: Injector drive time

—

--- When idling
— When racing

Aoiroz02

The injector drive time will be synchronized with the MUT-II
tester display.

When the engine is suddenly raced, the drive time will
be greatly extended at first, but the drive time will soon
match the engine speed.
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A STEPPER MOTOR
PN AVAN Analyzer
(1X2)3) — Measurement Method
4X5X6) 1. Disconnect the stepper motor connector, and connect
Special the special tool (test harness: MD998463) in between.
patterns 2. Connect the analyzer special patterns pickup to the
pickup stepper motor-side connector terminal 1 (red clip of special
tool), terminal 3 (blue clip), terminal 4 (black clip) and
1 terminal 6 (yellow clip) respectively.
7FU1203

Alternate Method (Test harness not available)

1. Connect the analyzer special patterns pickup to ECU
terminal 4, connection terminal 5, connection terminal
17, and connection terminal 18 respectively.

Standard Wave Pattern
Observation conditions

Function Special patterns

Pattern height High

Pattern selector Display

When the engine coolant temperature is 20°C or below, turn the ignition switch from OFF

Engine condition
to ON (without starting the engine).

While the engine is idling, turn the A/C switch to ON.

Immediately after starting the warm engine

Standard wave pattern

\Y
V) The wave pattern .
appears for an Point B Point A '
instant, but soon Coilreverse electromotive  Induced electromotive force
30r disappears. force (Approx. 3 x 10V) from the motor turning
2
20+
Stepper 10
motor
control
signal
wave
pattern

Time

7FU1204
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Wave Pattern Observation Points

Check that the standard wave pattern appears when the stepper motor is operating.
Point A: Presence or absence of induced electromotive force from the motor turning. (Refer to the abnormal

wave pattern.)

Contrast with standard wave pattern i Probable cause

Induced electromotive force does not appear or is extremely small. Motor is malfunctioning

Point B: Height of coil reverse electromotive force

Contrast with standard wave pattern ‘ Probable cause

Coil reverse electromotive force does not appear or is extremely small. | Short in the coil

Examples of Abnormal Wave Pattern
I’ 4 e Example 1
Cause of problem
Motor is malfunctioning. (Motor is not operating.)

Wave pattern characteristics

Induced electromotive force from the motor turning does
not appear.

01P020%

® Example 2
Open iV
circuit— Cause of problem
side Open circuit in the line between the stepper motor and
the engine-ECU.
Wave pattern characteristics
/\ﬁ Current is not supplied to the motor coil on the open
circuit side. (Voltage does not drop to 0 V.)
Normal Furthermore, the induced electromotive force waveform
side — at the normal side is slightly different from the normal

6AF0143
waveform.
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Special
patterns
pickup

Analyzer

L]

IGNITION COIL AND POWER TRANSISTOR <SOHC>
® [gnition coil primary signal

Refer to GROUP 16 — Ignition System.
® Power transistor control signal

Measurement Method

1. Disconnect the distributor connector, and connect the
special tool (test harness: MB991348) in between. (All
terminals should be connected.)

2. Connect the analyzer special patterns pickup to distributor

9FU0036 :
connector terminal 6.
Alternate Method (Test harness not available)
1. Connect the analyzer special patterns pickup to engine
ECU terminal 10.
Standard Wave Pattern
Observation condition
Function J! Special patterns
Pattern height - Low
Pattern selector . Display
Engine r/min ' Approx. 1,200 r/min
Standard wave pattern
v) T
. T: Revolution time corresponding
Compression o
6 top dead centre . to a crank angle of 180
Crank angle 1 [ 1
sensor output 4t : i i H : : '
wave pattern i
2| |
: : I : : :
| H 4, b 1 ) 1 :
Point g
6 | Wave build-up section |~ 6: Spark advance angle
Power transistor ! i
control signal 4+ :
wave pattern ; /
2
0 |
OFF | ON
Dwell section .
Time

1FUQ98t
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Wave Pattern Observation Points

Point: Condition of wave pattern build-up section and maximum voltage (Refer to abnormal wave
pattern examples 1 and 2.)

Condition of wave pattern build-up section and maximum voltage | Probable cause

Rises from approx. 2V to approx. 4.5V at the top-right Normal o

2V rectangular wave - Open-circuit in ignition primary ci’rcuit
Rectangular wave at power voltage Power tra}msistor malfunction A

Examples of Abnormal Wave Patterns
e Example 1

Wave pattern during engine cranking
. . L Cause of problem
v- 1 ¥ — Open-circuit in ignition primary circuit
Wave pattern characteristics

Top-right part of the build-up section cannot be seen,
and voltage value is approximately 2V too low.

--- Normal wave pattern

01L1060|

® Example 2
Wave pattern during engine cranking
Cause of problem
Malfunction in power transistor
Wave pattern characteristics
Power voltage results when the power transistor is ON.

--- Normal wave pattern

4

Vg —

01L0999




MPI - Troubleshooting 13A-89

Analyzer

]

Special
patterns

IGNITION COIL AND POWER TRANSISTOR <DOHC>
® Ignition coil primary signal
Refer to GROUP 16 — ignition System.
® Power transistor control signal
Measurement Method

1. Disconnect the ignition coil connector, and connect the
special tool (test harness: MB991348) in between. (All

pickup terminals should be connected.)
9FU0596 2. Connect the analyzer special patterns pickup to terminal
(3) of each ignition coil connector in turn.
Alternate Method (Test harness not available)
1. Connect the analyzer special patterns pickup to engine
ECU terminal 10 (No. 1 — No. 4), terminal 23 (No. 2
— No. 3) respectively.
Standard Wave Pattern
Observation condition
Function Special patterns
Pattern height Low
Pattern selector Display
Englne r/m|n Approx. 1,200 r/min
Standard wave pattern
V) T
k' -

6r 75°BTDC 5 P:(TDC‘ Compression top dead center

~ T Revolution time corresponding to a crank angle of 180°

JUULULL

4+
Crank angle |
sensoroutput ol |
wave pattern !
I

0

Power transistor
control signal
wave pattern

44 ot
T1 .18 6: Spark

, advance
- angle

/ Ignition period

OFF | ON

1
|
\

Dweli section

Time

T1: Time computed by the engine-ECU

6FU1681

Wave Pattern Observation Points

Examples of Abnormal Wave Patterns
Refer to P.13A-88.
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7FU0627

Throttle position sensor (with
built-in idle position switch)

MO s o1

ON-VEHICLE SERVICE 13100100030

THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING

1. Start the engine and warm it up until the coolant is heated
to 80°C or higher and then stop the engine.
2. Remove the air intake hose from the throttle body.

3. Plug the bypass passage inlet of the throttle body.

Caution
Do not allow cleaning solvent to enter the bypass
passage.

4. Spray cleaning solvent into the valve through the throttle
body intake port and leave it for about 5 minutes.

5. Start the engine, race it several times and idle it for about

1 minute. If the idling speed becomes unstable (or if the

engine stalls) due to the bypass passage being plugged,

slightly open the throttle valve to keep the engine running.

If the throttle valve deposits are not removed, repeat

steps 4 and 5.

Unplug the bypass passage inlet.

Attach the air intake hose.

Use the MUT-II to erase the self-diagnosis code.

0. Adjust the basic idle speed. (Refer to P.13A-93.)

NOTE

If the engine hunts while idling after adjustment of the
basic idle speed, disconnect the (-) cable from the battery
for 10 seconds or more, and then reconnect it and run
the engine at idle for about 10 minutes.

o

SO0~

IDLE POSITION SWITCH AND THROTTLE
POSITION SENSOR ADJUSTMENT
<Vehicles without TCL> 13100130039

1. Connect the MUT-II to the diagnosis connector.
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Throttle lever

( LT 2. Insert a thickness gauge with a thickness of 0.65 mm
g z \ \ between the fixed SAS and the throttle lever.
S — 3. Turn the ignition switch to ON (but do not start the engine).

Thick-

; ness
Fixed gauge

) ?

7FU0630

4. Loosen the throttle position sensor mounting bolt, and
then turn the throttle position sensor anti-clockwise as
far as it will go.

5. Check that the idle position switch is on at this position.

6. Slowly turn the throttle position sensor clockwise and
find the point where the idle position switch turns off.
Securely tighten the throttle position sensor mounting

© bolt at this point.

9FU0597

7. Check the throttle position sensor output voltage.
Standard value: 400-1,000 mV

8. If there is a deviation from the standard value, check
the throttle position sensor and the related harness.

9. Remove the thickness gauge.

10. Turn the ignition switch to OFF.

11. Disconnect the MUT-II.

THROTTLE POSITION SENSOR ADJUSTMENT
<Vehicles with TCL> 13100110026

1. Connect the MUT-II to the diagnosis connector.
2. Turn the ignition switch to ON (but do not start the engine).
3. Check the throttle position sensor output voltage.

Standard value: 580-690 mV

Throttle position sensor <

m”h) }\ \};\!u/osj 16
A
4. |f the voltage is outside the standard value, adjust by
loosening the throttle position sensor mounting bolts and
b))

turning the throttle position sensor body. After adjusting,
tighten the bolts securely.

Turn the ignition switch to OFF.

Disconnect the MUT-II.

If a diagnosis code is output while adjusting the throttle
@ position sensor, use the MUT-II to erase the diagnosis

/) code.

9FU0b597

Noo
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~ J
j Acceleratorlever

Thickness
gauge
Throttle lever
() VY7 9FU0600
Accelerator pedal

position sensor
(with built-in idle
position switch)

9FU0599

IDLE POSITION SWITCH AND ACCELERATOR
PEDAL POSITION SENSOR ADJUSTMENT
<Vehicles with TCL> 13100140025

1.

9.

10.
11.
12.

Connect the MUT-II to the diagnosis connector.

Insert a thickness gauge with a thickness of 0.5 mm in
between the accelerator lever and throttle lever to a depth
of approximately 3 mm.

NOTE

If the thickness gauge is inserted more than 3 mm, the
accelerator lever opening angle will become greater than
the set opening angle, which will result in defective
adjustment.

Turn the ignition switch to ON (but do not start the engine).

Loosen the accelerator pedal position sensor mounting
bolt, and then turn the accelerator pedal position sensor
clockwise as far as it will go.

Check that the accelerator pedal position switch is on
at this position.

Slowly turn the accelerator pedal position sensor
anti-clockwise and find the point where the idle position
switch turns off.

Securely tighten the accelerator pedal position sensor
mounting bolt at this point.

Select “Traction Control System” on the MUT-IL.
Check the accelerator pedal position sensor output
voltage.

Standard value: 400-1,000 mV

If the voltage is outside the standard value, check the
accelerator pedal position sensor and related harnesses.
Remove the thickness gauge.

Turn the ignition switch to OFF.

Disconnect the MUT-IL.



MPI — On-vehicle Service 13A-93

R e

FIXED SAS ADJUSTMENT 13100150035

NOTE

1. The fixed SAS should not be moved unnecessarily;
it has been precisely adjusted by the manufacturer.

2. If the adjustment is disturbed for any reason, readjust
as follows.

Loosen the tension of the accelerator cable sufficiently.
Back out the fixed SAS lock nut.

Turn the fixed SAS counterclockwise until it is sufficiently
backed out, and fully close the throttle valve.

Tighten the fixed SAS until the point where the throttle
lever is touched (i.e., the point at which the throttle valve
begins to open) is found.

From that point, tighten the fixed SAS 1-1/4 turn.
While holding the fixed SAS so that it doesn’t move, tighten
the lock nut securely.

Adjust the tension of the accelerator cable.

Adjust the basic idling speed.

For vehicles without TCL, adjust the idle position switch
and the throttle position sensor (P.13A-90).

For vehicles with TCL, adjust the throttle position sensor,
idle position switch and accelerator pedal position sensor
(P.13A-91, 92).

BASIC IDLE SPEED ADJUSTMENT 13100180041

1.

NOTE

1. The standard idling speed has been adjusted, by
the speed adjusting screw (SAS), by the manufacturer,
and there should usually be no need for readjustment.

2. If the adjustment has been changed by mistake, the
idle speed may become too high or the idle speed
may drop too low when loads from components such
as the A/C are placed on the engine. If this occurs,
adjust by the following procedure.

3. The adjustment, if made, should be made after first
confirming that the spark plugs, the injectors, the idle
speed control servo, the compression pressure, etc.,
are all normal.

Before inspection and adjustment, set the vehicle to the
pre-inspection condition.
Connect the MUT-II to the diagnosis connector (16-pin).

NOTE
When the MUT-II is connected, the diagnosis control
terminal should be earthed.
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Ignition timing adjust-
ment connector (brown)

, 9FU0601

10.

Remove the waterproof female connector from the ignition
timing adjustment connector.

Use a jumper wire to earth the ignition timing adjustment
terminal.

Start the engine and run at idle.
Check the idle speed.

Standard value:
750+50 r/min <4G92>
80050 r/min <4G93>

NOTE

1. The engine speed may be 20 to 100 r/min lower
than indicated above for a new vehicle [driven
approximately 500 km or less], but no adjustment
is necessary.

2. If the engine stalls or the engine speed is low even
though the vehicle has been driven approximately
500 km or more, it is probable that deposits are
adhered to the throttle valve, so clean it. (Refer to
P.13A-90.)

If not within the standard value range, turn the speed
adjusting screw (SAS) to make the necessary adjustment.

NOTE

if the idling speed is higher than the standard value range
even when the SAS is fully closed, check whether or
not there is any indication that the fixed SAS has been
moved. If there is an indication that it has been moved,
adjust the fixed SAS.

Switch OFF the ignition switch.

Disconnect the jumper wire from the ignition timing
adjustment terminal and return the connector to its original
condition.

Start the engine again and let it run at idle speed for
about 10 minutes; check that the idling condition is normal.
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13A-95

9FU0602

Fuel pressure
gauge
O-ring or
gasket
()
[ MD998709
> MD998742

{FUO157

Fuel pump
drive terminal

s

i
Lk
—
—
~

Jny * <
) Fuel pressure

 MD9!

\ |
L A 9FU0603

FUEL PRESSURE TEST
1.

2.

13100190037

Release residual pressure from the fuel pipe line to prevent
fuel gush out. (Refer to P.13A-98.)

Disconnect the fuel high pressure hose at the delivery
pipe side.

Caution

Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

Remove the union joint and bolt from the special tool
(adapter hose MD998709) and instead attach the special
tool (hose adapter MD998742) to the adapter hose.
Install a fuel pressure gauge on the adapter hose that
was set up in step 3.

Use a suitable O-ring or gasket between the fuel pressure
gauge and the special tool so as to seal in order to prevent
fuel leakage at this time.

Install the special tool, which was set in place in steps
3 and 4 between the delivery pipe and the high pressure
hose.

Connect the fuel pump drive terminal with the battery
(+) terminal using a jumper wire and drive the fuel pump.
Under fuel pressure, check the fuel pressure gauge and
special tool connections for leaks.

Disconnect the jumper wire from the fuel pump drive
terminal to stop the fuel pump.

Start the engine and run at idle.

Measure fuel pressure while the engine is running at
idle.

Standard value:
Approx. 265 kPa at curb idle
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13.

10.

11.
12.

Disconnect the vacuum hose from the fuel pressure
regulator and measure fuel pressure with the hose end
closed by a finger.

Standard value:
324-343 kPa at curb idle

Check to see that fuel pressure at idle does not drop
even after the engine has been raced several times.
Racing the engine repeatedly, hold the fuel return hose
lightty with fingers to feel that fuel pressure is present
in the return hose.

NOTE
If the fuel flow rate is low, there will be no fuel pressure
in the return hose.

If any of fuel pressure measured in steps 9 to 12 is out
of specification, troubleshoot and repair according to the

table below.

Symptom

Probable cause

1
| Remedy

e Fuel pressure too low

® Fuel pressure drops after racing

® No fuel pressure in fuel return
hose

Clogged fuel filter

Replace fuel filter

Fuel leaking to return side due to poor
fuel regulator valve seating or settled

spring

Replace fuel pressure regulator

Low fuel pump delivery pressure

Replace fuel pump

Fuel pressure too high

Binding valve in fuel pressure
regulator

Replace fuel pressure regulator

Clogged fuel return hose or pipe

Clean or replace hose or pipe

Same fuel pressure when vacuum
hose is connected and when
disconnected

Damaged vacuum hose or clogged
nipple

Replace vacuum hose or clean nipple
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14.

Stop the engine and check change of fuel pressure gauge
reading. Normal if the reading does not drop within 2
minutes. If it does, observe the rate of drop and
troubleshoot and repair according to the table below.

Symptom

Probable cause | Remedy

Fuel pressure drops gradually after
engine is stopped

Leaky injector

' Replace injector

Leaky fuel regulator valve seat Replace fuel pressure regulator

Fuel pressure drops sharply
immediately after engine is stopped

Check valve in fuel pump is held open [ Replace fuel pump

S R

|

15.

16.

17.

18.

19.

Release residual pressure from the fuel pipe line. (Refer
to P.13A-98.)

Remove the fuel pressure gauge and special tool from
the delivery pipe.

Caution

Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

Replace the O-ring at the end of the fuel high pressure
hose with a new one. Furthermore, apply engine oil to
the new O-ring before replacement.

Fit the fuel high pressure hose over the delivery pipe
and tighten the bolt to specified torque.

Tightening torque: 5 Nm

Check for fuel leaks.

(1) Apply the battery voltage to the fuel pump drive
terminal to drive the fuel pump.

(2) Under fuel pressure, check the fuel line for leaks.
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A0O3U0014

| o e L
J Fuel pump drive connector

2N

\( I /
e ® LR
Zj mj‘r\\,\ \ %

A03U0013

FUEL PUMP CONNECTOR DISCONNECTION
(HOW TO REDUCE THE FUEL PRESSURE)

13100090030

When removing the fuel pipe, hose, etc., since fuel pressure
in the fuel pipe line is high, do the following operation so
as to release fuel pressure in the line and prevent fuel from
running out.

Raise the rear seat cushion.

(2) Remove the protector.

(3) Disconnect the harness connector.

(4) After starting the engine and letting it run until it stops
naturally, turn the ignition switch to OFF.

(5) Connect the fuel wiring harness and floor wiring harness.

(6) Install the rear seat cushion.

FUEL PUMP OPERATION CHECK 13100200044

1. Check the operation of the fuel pump by using the MUT-II
to force-drive the fuel pump.

2. If the fuel pump will not operate, check by using the

following procedure, and if it is normal, check the drive

circuit.

(1) Turn the ignition switch to OFF.

(2) When the fuel pump drive connector (black) is
attached directly to the battery, check if the sound
of the fuel pump operation can be heard.

NOTE

As the fuel pump is an in-tank type, the fuel pump
sound is hard to hear, so remove the fuel filler cap
and check from the tank inlet.

(3) Check the fuel pressure by pinching the fuel hose
with the fingertips.
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COMPONENT LOCATION 13100210054
<SOHC>
T i
Name Symbol | Name Symbol
Accelerator pedal position sensor ' [  Fuel pump check terminal b
(with idle position switch) <Vehicles with TCL> Idle speed control servo H
A/C relay A Ignition timing adjustment connector D
A/C switch S Inhibitor switch <A/T> M
Air flow sensor (with intake air temperature | L InJec'Eor E
sensor and barometric pressure sensor) | Oxygen sensor o
Control relay U Power steering fluid pressure switch P
Detonation sensor : c Purge control solenoid valve K
: © <L.H. drive vehicles>
Diagnosis connector Vv Purge control solenoid valve B
9 <R.H. drive vehicles>
Distributor (with ignition coil, power transistor, Throttle position sensor <Vehicles with TCL> G
top dead centre sensor and crank angle J - B
sensor)

T Throttle position sensor (with idle position

EGR control solenoid valve K switch) <Vehicles without TCL> G
<L.H. drive vehicles>

EGR control solenoid valve B Vacuum control solenoid valve

<R.H. drive vehicles> <Vehicles with TCL> F
Engine coolant temperature sensor N Vehicie speed sensor Q
I%rlglne ECU T Ventilation control solenoid valve E

Engine warning lamp (check engine lamp) R <Vehicles with TCL>

16U0060
9FU0606



13A-100

MPI — On-vehicle Service

<DOHC>
Name Symbol I Name Symbol
| ~
A/C relay A i Engine warning lamp (check engine lamp) Q
A/C switch R Fuel pump check terminal D
Air flow sensor (with intake air temperature J Idle speed control servo H
sensor and barometric pressure sensor) Ignition coil N
Camshaft position sensor C Ignition failure sensor L
Control relay T - Ignition timing adjustment connector D
i i
Crank angle sensor | B \ Injector E
__ | | e
Detonation sensor ‘ F | Oxygen sensor M
Diagnosis connector U Power steering fluid pressure switch 0]
EGR control solenoid valve | Purge control solenoid valve |
, Throttle position sensor
Engine coolant temperature sensor K (with idle position switch) G
Engine ECU S Vehicle speed sensor P
P Q R
/ s \
N, > J \‘/ \

-

16U0031

16U0060
SFU0B07
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CONTROL RELAY CHECK

1. Remove the control relay.
2. Check the continuity between the control relay terminals.

Normal condition:

13100800039

Inspection terminals Continuity
= Gartrol rel 5-7 Continuity
— Control relay
\/‘ ) 6-8 Continuity in one direction

SFUGE08 3. Use jumper leads to connect control relay terminal 7 to

the battery (+) terminal and terminal 5 to the battery (-)

terminal.
- Caution
5 When connecting the jumper leads, be careful not
0

to mistake the connection terminais, as damage to
the relay will resulit.

Check the voltage at control relay terminal 1 while
connecting and disconnecting the jumper lead at the
battery (-) terminal.

Normal condition:

IS

9FU0018

Jumper lead Voltage at terminal 1
Connected SV
i Disconnected oV

5. Use the jumper leads to connect control relay terminal
8 to the battery (+) terminal and terminal 6 to the battery
(-) terminal.

6. Check the continuity between control relay terminals 2

— 4 and terminals 3 — 4 while connecting and disconnecting

the jumper lead at the battery () terminal.

Normal condition

9FU0019 .
Jumper lead Continuity between | Continuity between
terminals 2 — 4 terminals 3 -4
Connected Continuity (0Q2) Continuity (0Q2)
Disconnected No continuity (=<Q2) No continuity (-=Q)

7. If there is a defect, replace the control relay.
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—_— = T
Air flow sensor connector >7y —

INTAKE AIR TEMPERATURE SENSOR CHECK

13100280031
1. Disconnect the air flow sensor connectors.

2. Measure resistance between terminals 5 and 6.

Standard value:
2.3-3.0 kQ (at 20°C)
0.30-0.42 kQ (at 80°C)

3. Measure resistance while heating the sensor using a hair

drier.
Normal condition:

Temperature (°C) Resistance (kQ)

Engine co
temperature
sensor

9FUO156

9FuU0157

Higher Smaller

4. If the value deviates from the standard value or the
resistance remains unchanged, replace the air flow sensor
assembly.

ENGINE COOLANT TEMPERATURE SENSOR
CHECK 13100310037

Caution
Be careful not to touch the connector (resin section) with
the tool when removing and installing.

1. Remove engine coolant temperature sensor.

2. With temperature sensing portion of engine coolant
temperature sensor immersed in hot water, check
resistance.

Standard value:
2.1-2.7 kQ (at 20°C)
0.26-0.36 k< (at 80°C)

3. If the resistance deviates from the standard value greatly,
replace the sensor.

4. Apply sealant to threaded portion.

Specified sealant:
3M NUT locking Part No. 4171 or equivalent

5. Install engine coolant temperature sensor and tighten
it to the specified torque.

Sensor tightening torque: 30 Nm
6. Fasten harness connectors securely.
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13A-103
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< Throttle posmon sensor
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< Throttle posmon sensor
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THROTTLE POSITION SENSOR CHECK 13100320030

1.
2.

Disconnect the throttle position sensor connector.
Measure the resistance between the throttle position
sensor side connector terminal 1 and terminal 4.

Standard value: 3.5-6.5 kQ

Measure the resistance between the throttle position
sensor side connector terminal 2 and terminal 4.

Normal condition:

Throttle valve slowly open until
fully open from the idle
position

Changes smoothly in
proportion to the opening
angle of the throttle vaive

4,

If the resistance is outside the standard value, or if it
doesn’'t change smoothly, replace the throtile position
sensor.

NOTE

For the throttle position sensor adjustment procedure,
refer to P.13A-90 <Vehicles without TCL>, P.13A-91
<Vehicles with TCL>.

IDLE POSITION SWITCH CHECK

<Vehicles without TCL>

1.
2.

13100330033

Disconnect the throttle position sensor connector.
Check the continuity between the throttle position sensor
connector side terminal 3 and terminal 4.

Normal condition:

Accelerator pedal

Continuity

Depressed Non-conductive (e Q)
Released Conductive (0 )
3. If out of specification, replace the throttle position sensor.

NOTE

After replacement, the idle position switch and throttle
position sensor should be adjusted. (Refer to P.13A-91,
92.)
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Accelerator pedal

=)/ position sensor

APS connector

9FU0612

IDLE POSITION SWITCH CHECK

<Vehicles with TCL> 13100330040
1. Disconnect the accelerator pedal position sensor
connector.

2. Check the continuity between the accelerator pedal
position sensor connector side terminal 1 and terminal
2.

Normal condition:

9FU0613

e. 8

4]

MB991223

7FU0830

Accelerator pedal Continuity
Depressed Non-conductive (e Q)
Released Conductive (0 Q)

3. If out of specification, replace the accelerator pedal
position sensor.

NOTE

After replacement, the idle position switch and accelerator
pedal position sensor should be adjusted. (Refer to
P.13A-92.)

OXYGEN SENSOR CHECK 13100510017

1. Disconnect the oxygen sensor connector and connect
the special tool (test harness set) to the connector on
the oxygen sensor side.

2. Make sure that there is continuity (7—40 Q at 20°C)
between terminal 3 and terminal 4 on the oxygen sensor
connector.

3. |If there is no continuity, replace the oxygen sensor.
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13A-105

MB991223

i

o)
!
>

7FU0831

4.
5.

6.
7.

Warm up the engine until engine coolant is 80°C or higher.
Use the jumper wires to connect terminal 3 of the oxygen
sensor connector to the battery (+) terminal and terminal
4 to the battery (-) terminal.

Caution
Be very careful when connecting the jumper wires;
incorrect connection can damage the oxygen sensor.

Connect a digital voltage meter between terminal 1 and
terminal 2.

While repeatedly racing the engine, measure the oxygen
sensor output voltage.

Normal condition:

Engine Oxygen sensor output | Remarks
voltage

When 0.6-1.0V If you make the air/fuel

racing ratio rich by racing the

engine engine repeatedly, a
normal oxygen sensor will
output a voltage of
0.6-1.0V.

8. If the sensor is defective, replace the oxygen sensor.
NOTE

INJECTOR CHECK
Measurement of Resistance between Terminals

1.
2. Measure the resistance between terminals.

3.

For removal and installation of the oxygen sensor, refer
to GROUP 15 - Exhaust Pipe, Main Muffler.

13100520034

Remove the injector connector.

Standard value: 13-16 Q (at 20°C)
Install the injector connector.

Checking the Injection Condition

1.

Following the steps below, bleed out the residual pressure
within the fuel pipe line to prevent flow of the fuel. (Refer

to P.13-98.)

2. Remove the injector.
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Fuel high pressure hose

MB991607

Battery

\ tsker

/J FueIpumpdriVeterminal‘

D

— \N
L A\ N /

o ® TP
Z nj‘{\\J \ %

Battery A03uU0013

Return hose

6FU0628

01R0546

3. Arrange the special tool (injector test set), adaptor, fuel
pressure regulator and clips as shown in the illustration

MD998741

below.
Return hose
Pressure regulator
(MD116395)
Injector
MD998706
Clip (MB991608) 7FU0145

4. Apply battery voltage to the fuel pump drive terminal
(black) and activate the fuel pump.

5. Activate the injector and check the atomized spray
condition of the fuel.
The condition can be considered satisfactory unless it
is extremely poor.

6. Stop the actuation of the injector, and check for leakage
from the injector’s nozzle.

Standard value: 1 drop or less per minute

7. Activate the injector without activating the fuel pump; then,
when the spray emission of fuel from the injector stops,
disconnect the special tool and restore it to its original
condition.
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IDLE SPEED CONTROL (ISC) SERVO
(STEPPER MOTOR) CHECK 15100540054

Checking the Operation Sound

1. Check that the engine coolant temperature is 20°C or
below.

NOTE

Disconnecting the engine coolant temperature sensor
connector and connecting the harness-side of the
connector to another engine coolant temperature sensor
that is at 20°C or below is also okay.

2. Check that the operation sound of the stepper motor
can be heard after the ignition is switched ON. (but without
starting the motor.)

3. If the operation sound cannot be heard, check the stepper
motor’s activation circuit.

If the circuit is normal, it is probable that there is a
malfunction of the stepper motor or of the engine control
unit.

Checking the Coil Resistance

1. Disconnect the idle speed control servo connector and
connect the special tool (test harness).

2. Measure the resistance between terminal 2 (white clip
of the special tool) and either terminal 1 (red clip) or
terminal 3 (blue clip) of the connector at the idle speed
control servo side.

Standard value: 28-33 Q (at 20°C)

3. Measure the resistance between terminal 5 (green clip
of the special tool) and either terminal 6 (yellow clip)
or terminal 4 (black clip) of the connector at the idle speed
control servo side.

Standard value: 28-33 Q (at 20°C)

PURGE CONTROL SOLENOID VALVE CHECK

13100560036
Refer to GROUP 17 — Evaporative Emission Control System.

EGR CONTROL SOLENOID VALVE CHECK

13100570039

Refer to GROUP 17 — Exhaust Gas Recirculation (EGR)
System.
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Ventilation control solenoid valve

SFUD615

W
|
e ®
Battery

6AFO081

6AF0082

Ventilation control solenoid valve

ha=od

Vacuum control solenoid valve

9FUDB15

VENTILATION CONTROL SOLENOID VALVE
CHECK <Vehicles with TCL> 13100630027

NOTE
When disconnecting the vacuum hose, always make a mark
so that it can be reconnected at original position.

1. Disconnect the vacuum hose (black) from the solenoid
valve.
2. Disconnect the harness connector.

3. Connect a hand vacuum pump to the nipple.

4. Check air-tightness by applying a vacuum with voltage
applied directly from the battery to the solenoid valve
and without applying voltage.

Normal condition:

Battery voltage Normal condition
Applied Vacuum maintained
Not applied Vacuum leaks

5. Measure the resistance between the terminals of the
solenoid valve.

Standard value: 36-44 Q (at 20°C)

VACUUM CONTROL SOLENOID VALVE CHECK
<Vehicles with TCL> 13100620024

NOTE
When disconnecting the vacuum hose, always make a mark
so that it can be reconnected at original position.

1. Disconnect the vacuum hose (blue stripe, green stripe)
from the solenoid valve.
2. Disconnect the harness connector.
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7FU0897

7FU0898

6IN0035

3. Connect a hand vacuum pump to nipple A of the solenoid

valve.

Use jumper wires to connect the terminals of the solenoid
valve and the battery.

Check the air-tightness when negative pressure is applied
while the jumper wire is connected to the battery (-)
terminal and while it is disconnected.

Normal condition:

JWL:rrzper Nipple B condition Normal condition
Negative pressure

Open leaks

Connected Negat -

egative pressure is

Closed maintained

Discon- Negative pressure is

nected Open maintained

6. Measure the resistance between the terminals of the

solenoid valve.
Standard value: 36—-44 Q (at 20°C)

VACUUM TANK CHECK 13100810025
<Vehicles with TCL>

Connect a hand vacuum pump to vacuum tank A nipple,
apply 67 kPa of vacuum and check that the vacuum
is held.

Connect a hand vacuum pump to vacuum tank B nipple.
First, close A nipple with your finger and apply 67 kPa
of vacuum. Then, check that the vacuum leaks
immediately when you remove the finger blocking the

nipple.
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MPI - On-vehicle Service

wg
) /O Throttle valve Accelerator lever
U/

VACUUM ACTUATOR CHECK

13100820028

<Vehicles with TCL>

1.

Remove the vacuum hose (green stripe) from the vacuum
actuator and connect a hand vacuum pump to the vacuum
actuator.

With the accelerator pedal depressed, check that the
rod is pulled up and that vacuum is held when 27 kPa
of vacuum is applied.

THROTTLE VALVE OPERATION CHECK 13100830021
<Vehicles with TCL>

1.

Check that the throttle valve opens and closes smoothly
(throttle lever moves) according to the opening and closing
of the accelerator lever.

If the throttle valve does not open and close smoothly,
there might be a deposit on the throttle valve, so clean
the throttle body. (Refer to page 13A-90.)

NEGATIVE PRESSURE CHECK DURING

TRACTION CONTROL OPERATION

13100840024

<Vehicles with TCL>

1.

Disconnect the vacuum hose (green stripe) from the
vacuum actuator, connect a hand vacuum pump between
the actuator nipple and the vacuum hose via a T-joint.
Set the hand vacuum pump near the driver’s seat so
that the negative pressure check can be carried out at
the driver's seat.

Check the negative pressure during traction control
operation.

Inspection service points are the same as for the traction
control operation inspection.

(Refer to GROUP 13H or 23 — On-vehicle Service.)

Normal condition:

Normal negative pressure
when accelerator pedal is
depressed

20 kPa or more

Vehicle condition

Vehicle is lifted up

Driving on a dry, sealed
road surface

No change

NOTE

The traction control system function will stop 20 seconds
after the accelerator pedal has been depressed, and
negative pressure will gradually drop.



MPI - Injector 13A-111

INJ ECTOR 13100710042
REMOVAL AND INSTALLATION

Pre-removal Operation
e Fuel Discharge Prevention (Refer to P.13A-98.)

03N00Q12
Engine oil
LD
SN
&9 Nm
e .::\J\ 13 m
/ - N
o
WA [[M ® )
14
15 0320084
Engine oil
03U0010
00003384
Removal steps
1. PCV hose 8. O-ring
2. Injector connector <4A) 9. Delivery pipe
pA4q 3. Fuel high pressure hose 10. Return pipe
4. O-ring 11. Insulator
5. Fuel return hose connection 12. Insulator
6. Vacuum hose <4Ap PpA( 13. Injector
pAd 7. Fuel pressure regulator 14. O-ring

15. Grommet

REMOVAL SERVICE POINT
<«4Ap- DELIVERY PIPE/INJECTOR REMOVAL
Remove the delivery pipe (with the injectors attached to it).

Caution
Care must be taken, when removing the delivery pipe,
not to drop the injector.
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MPI - Injector

INSTALLATION SERVICE POINT
P AINJECTOR/FUEL PRESSURE REGULATOR/FUEL

(1)

(2)

(3)

4

HIGH PRESSURE HOSE INSTALLATION
Apply a drop of new engine oil to the O-ring.

Caution
Be sure not tc let engine oil in the delivery pipe.

While turning the injector, fuel high-pressure hose and
fuel pressure regulator to the right and left, install the
delivery pipe, while being careful not to damage the O-ring.
After installing, check that the hose turns smoothly.

If it does not turn smoothly, the O-ring may be trapped,
remove the fuel pressure regulator and then re-insert
it into the delivery pipe and check once again.
Tighten the fuel high pressure hose to the standard torque,
and tighten the fuel pressure regulator to the specified
torque.

Specified tightening torque:
9 Nm (Fuel pressure regulator)



MPI - Throttle Body 13A-113

THROTTLE BODY
REMOVAL AND INSTALLATION

13100770019

Pre-removal and Post-installation Operation
(1) Engine Coolant Draining and Supplying
(2) Air Cleaner Removal and Installation

<Vehicles without TCL>

<Vehicles with TCL>

Removal steps
1. Accelerator cable connection

05U 0006

05U0007

00003385

4. Vacuum pipe and hose assembly

2. Throttle position sensor connector 5. Water hose connection
3. Idle speed control motor connector 6. Throttle body

<sOHC> YP .pOHC>
o)
O OV o O
@) O) (o O
Towards front of vehicle <m A13U0008

pAdL 7. Gasket

INSTALLATION SERVICE POINT
pA4THROTTLE BODY GASKET INSTALLATION

Place the gasket so that the projecting part is positioned
as shown in the illustration, and then install it between the
intake manifold and the throttle body.
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DISASSEMBLY AND REASSEMBLY <Vehicles without TCL>

13100970013

9ENO588
Disassembly steps

pB 1. Throttle position sensor NOTE
2. ldle speed control body assembly 1. The fixed SAS is correctly adjusted at the factory and
3. O-ring should not be removed.
4. Throttle body 2. If the fixed SAS should happen to have been
5. Fixed SAS ‘

removed, carry out fixed SAS adjustment.
(Refer to page 13A - 93.)

DISASSEMBLY AND REASSEMBLY <Vehicles with TCL>

9EN0O589

Disassembly steps

1. Water hose 6. O-ring
pB« 2. Throttle position sensor 7. Throttie body
p-Ad 3. Accelerator pedal position sensor 8. Fixed SAS
4. Lever assembly
5. Idle speed control body assembly NOTE
1.

The fixed SAS is correctly adjusted at the factory and
should not be removed.

2. If the fixed SAS should happen to have. been
removed, carry out fixed SAS adjustment. (Refer to
page 13A —93))



MPI — Throttle Body

13A-115

Accelerator pedal
position sensor

LT B
] w_!\'

9ENQ590

Idle position switch

Earth APS power
AV4 supply
1=
APS output
9EN0591

CLEANING THROTTLE BODY PARTS

(1) Clean all throttle body parts.
Do not use solvent to clean the following parts:
® Throttle position sensor
® Accelerator pedal position sensor
o Idle speed control body assembly
If these parts are immersed in solvent, their insulation
will deteriorate.
Wipe them with cloth only.
(2) Check if the vacuum port or passage is clogged. Use
compressed air to clean the vacuum passage.

REASSEMBLY SERVICE POINTS

» A ACCELERATOR PEDAL POSITION SENSOR (APS)
INSTALLATION

(1) Install the APS so that it faces as shown in the illustration,
and then tighten it with the screw.

(2) Connect a multimeter between terminal (3) (APS output)
and terminal (4) (APS power supply) of the APS connector,
and check that the resistance increases gradually as the
throttle valve is opened slowly to the fully-open position.

(3) Check the continuity between terminal (2) (idle position
switch) and terminal (1) (earth) of the APS connector
when the throttle valve is fully closed and fully open.

Normal condition:

Throttle valve condition Continuity
Fully closed Continuity
Fully open No continuity

If there is no continuity when the throttle valve is fully
closed, turn the APS body clockwise and then check
again.

(4) If there is an abnormality, replace the APS.
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§

=

©

Throttle position sensor

9EN0O592
TPS output
TPS power
supp! Earth
PPy v
Idle position switch
(Venhicles without TCL only)
SEN0591

p B THROTTLE POSITION SENSOR (TPS)

(1)
()

INSTALLATION

Install the TPS so that it faces as shown in the illustration,
and then tighten it with the screw.

Connect a multimeter between terminal (1) (TPS power
supply) and terminal (2) (TPS output) of the TPS
connector, and check that the resistance increases
gradually as the throttle valve is opened slowly to the
fully-open position.

For vehicles without TCL, check the continuity between
terminal (3) (idle position switch) and terminal (4) (earth)
of the TPS connector when the throttle valve is fully closed
and fully open.

Normal condition:

Throttie valve condition Continuity
Fully closed Continuity
Fully open No continuity

If there is no continuity when the throttle valve is fully
closed, turn the TPS body anti-clockwise and then check
again.

(4) If there is an abnormality, replace the TPS.
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FUEL SUPPLY

CONTENTS 13509000036
FUEL TANK .........c.ciiiiiiinnt, 2 SPECIAL TOOL ............oiiiiiiannnt. 2
GENERAL INFORMATION ................ 2 FUEL TANK ... ... iiiinnnass 3
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FUEL SUPPLY - Fuel Tank

FUEL TANK
GENERAL INFORMATION

(1) The fuel tank is located under the floor of the
rear seats to provide increased safety and a
wider luggage space.

(2) A fuel cut-off valve has been adopted to prevent
fuel from leaking out in the event of a collision.

SPECIAL TOOL

13500010038

(3) A plastic fuel tank has been adopted to reduce
weight, and improve anti-corrossion effective-
ness.

13500060026

Tool ' Number Name

Use

MB996009
@ﬂ
N

- Tank cap wrench

Installation oft_ank cap




FUEL SUPPLY - Fuel Tank 13F-3

FUEL TANK 13500190046
REMOVAL AND INSTALLATION
Pre-removal Operation Post-installation Operation
(1) Draining the Fuel (1) Installation of Exhaust Pipe (Refer to GROUP 15.)
(2) Reduce the Inner Pressure of Fuel Line and Hose (2) Refilling the Fuel.
(Refer to GROUP 13A — On-vehicle Service.) (3) Checking for Fuel Leaks
(3) Removal of the Center Exhaust Pipe
(Refer to GROUP 15.)

AO3U0015

Removal steps

1. Hoses connection 8. Fuel pump module

2. Band 9. Fuel vapor hose

3. Protector 10. Fuel filler cap

4. Fuel tank assembly 11. Fuel rubber drain

5. Fuel main hose 12. Filler neck assembly

6. Fuel return hose 13. Leveling hose
pA4 7.Cap 14. Filler hose

INSTALLATION SERVICE POINT
P AQCAP INSTALLATION

MB996009

A03Z0088




FUEL SUPPLY - Fuel tank

AO3U0018

29 Nm —§——Eye bolt
High-pressure ? Gasket
hose

Spanner
: holding
s ~ section

37 Nm Flare nut
Main pipe
Ao03uoco18

A03U0017

INSPECTION
FUEL FILTER REPLACEMENT

(1) Bleed the residual pressure from inside the fuel line.

(2) Remove the air intake hose.

(3) Hold the fuel filter with a spanner and remove the eye
bolt. Then remove the high-pressure hose.

Caution

As there will be some pressure remaining in the fuel
pipe line, cover it with a rag to prevent fuel from
spraying out.

13500130031

(4) Hold the fuel filter with a spanner and loosen the flare
nut. Then disconnect the main pipe connection.

(5) Remove the fuel filter.

(6) When installing the fuel filter, use a new gasket, and
tighten the flare nut of the high-pressure hose and the
main pipe to the specified torque.

(7) After installation, check that there are no fuel leaks.

1. Apply battery voltage to the fuel pump drive terminal
to operate the fuel pump. (Refer to GROUP 13A -
On-vehicle Service.)

2. Check for leaks when fuel pressure is applied.

FUEL PUMP MODULE REPLACEMENT

(1) Raise the rear seat cushion.

(2) Remove the protector.

(3) Bieed the residual pressure from inside the fuel pipe line
to prevent the fuel from spraying out. (Refer to GROUP
13A — On-vehicle Service.)

(4) Disconnect the hose and connector connections, and
then remove the fuel pump module.

13500160047



FUEL SUPPLY - Fuel Tank 13F-5

A
OK\ ( (Not good)

A03U0019

MB996009

Bo3szooss

(5) Check to be sure that the fuel tank packing is not damaged
or deformed, and then securely install the packing.

NOTE
If the packing is damaged or deformed, replace with new
packing.

(6) Apply soapy water to the inside of the packing, and then
install the fuel pump module.

Caution

e Do not tilt the fuel pump module when installing.

e The packing should not be folded over as shown
by (A) in the illustration.

(7) Use the special tool to tighten the cap to the specified
torque.

(8) Check for leaks from the installation section of the fuel
pump module by the following procedure.
1. Apply soapy water to the circumference of the cap.
2. Choke the vapor hose and main hose, apply an
internal pressure of 10 kPa or less from the return
hose and check to be sure that no bubbles form
in the soapy water.

FUEL GAUGE CHECK 13500310039
Refer to GROUP 54 — Combination Meter.
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TRACTION
CONTROL SYSTEM
(TCL)

CONTENTS 13609000022

GENERAL INFORMATION .................. 2 Wheel Speed Sensor Check ................. 27

Vacuum Solenoid Vailve Check ............... 27

SERVICE SPECIFICATION .................. 3 Ventilation Solenoid Valve Check ............. 27

SPECIAL TOOLS .......ciiiiiiiiin s 3 Vacuum Tank Check ........................ 27

Vacuum Actuator Check ..................... 27

TROUBLESHOOTING ............c.civnnnn.. 3 Accelerator Pedal Position Sensor (APS)

ON-VEHICLE SERVICE oo, 25 Check ... e 27

System Check Using the TCL Indicator TCL SWITCH ... . iiiiiieicinaneen 28
LampPs .o e 25

TCL Operation Check ....................... 25 TCL-ECU* ... . ittt iarenannns 28
Stop Lamp Switch Check . ................... 27

. WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES
WARNING!

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to personal
injury or death to service personnel (from inadvertentfiring of the air bag) or to the driver and passenger (from rendering
the SRS inoperative).

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an authorized
MITSUBISHI dealer.

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B — Supplemental
Restraint System (SRS) before beginning any service or maintenance of any component of the SRS or any SRS-related
component.

NOTE

The SRS includes the following components: SRS-ECU, SRS warning lamp, air bag module, clock spring and interconnecting
! wiring. Other SRS-related components (that may have to be removed/installed in connection with SRS service or maintenance) are
© indicated in the table of contents by an asterisk (*)




13H-2 TCL - General Information

GENERAL INFORMATION 13600010024

For GLS, the TCL system (slip control and trace slippery roads such as snowy roads. In addition,
control) is available as an option. This system this system improves driveability while cornering
facilitates starting, accelerating, and cornering on on normal roads and contributes to easier driving.

Ventilation solenoid

Vacuum solenoid
valve

valve

Indicator
JCL OFF TCL .
0o _©

Engine ECU

ABS-ECU

Accelerator pedal
position sensor

(APS) Stop lamp switch

A/T-ECU
Vacuum actuator

A19U 0026
Vacuum tank



TCL - Service Specification/Special Tools/Troubleshooting 13H-3

SERVICE SPECIFICATION 13600030013
ltem Standard value
Accelerator pedal position sensor resistance kQ 3.5-6.5
SPECIAL TOOLS 13600060012
Tool * Number Name Use
- MB991502 MUT-II sub For checking of TCL'(DAiagnosis code display
assembly when using the MUT-II)
MB991529 Diagnosis code For checking of TCL (Diagnosis code display
check harness when using the TCL-OFF warning lamp)
i
TROUBLESHOOTING 13600070022

STANDARD FLOW OF DIAGNOSTIC TROUBLESHOOTING
Refer to GROUP 00 — How to Use Troubleshooting/Inspection Service Points.

NOTE

Before carrying out trouble diagnosis, check to be sure that all of the following items are normal.

® |s the standard steering wheel being used, and has it been correctly installed to the straight-ahead
position on the steering shaft?

o Are the size, specifications, air pressure, balance and wear conditions of the tyres and wheels normal?

® Is the wheel alignment normal?

e Have any other modifications been made to the engine or suspension which could conceivably have
an effect on the TCL system?

DIAGNOSTIC FUNCTION
METHOD OF READING THE DIAGNOSIS CODES

Use the MUT-II or the warning lamp to read the diagnosis codes.
(Refer to GROUP 00 — How to Use Troubleshooting/Inspection Service Points.)

NOTE
Connect the MUT-II to the diagnosis connector (16 pin) under the instrument under cover.

METHOD OF ERASING THE DIAGNOSIS CODES
Refer to GROUP 00 — How to Use Troubleshooting/Inspection Service Points.
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TCL - Troubleshooting

INSPECTION CHART FOR DIAGNOSIS CODES

Code No. | Diagnosis item } Reference page
11 APS circuit system | 13H-5

12 i APS or TPS circuit system 13H-6

13 TPS or APS circuit system 13H-7

23 f Stop lamp switch circuit system 13H-7

24 | TCL switch circuit system 13H-8

26 {l Ignition switch (IG2) circuit system | 13H-8

27 " TCL-ECU power supply voltage circuit (engine control relay circuit) system | 13H-9

31 Front rlght wheel speed sensor circuit system ; 13H-10

32 Front left wheel speed sensor circﬁit system 13H-10

33 Rear right wheel speed sensor circuit system 13H-10

34 Rear left wheel speed sensor c>i‘rcuit s}skem 13H-10

35 Rear wheél gpéé& sénso‘r cnrcunsystem h) 13H-11

36 Rear wheel spe_e:asensor circuit system (2) 13H- 11

41 Sﬂt-éé.rinﬂgﬂwheel sensor (ST-1) circuit system (open circuit) 13H-12

42 Steering wheel sensor (ST-2) circuit system (open circuit) 13H-12

43 Steering wheel sensor (ST-N) circuit system (open circuit) 13H-12

44 Steering wheel sensor circuit system (éhort circuit) - 13H-13

45 i Steev;i;wg wheel sehgg; (ST-N) circuit system (short circuit) 13H-13

71 Engine ECU communication circuit system 13H-14

G . o GROUP 13A -
- Engine ECU circuit system Troubleshooting
74 A/T-ECU communication circuit_-s&/-s-térﬁ‘ - 13H-14

76 ABS circuit systenﬁ 7 ) a 13H-15




TCL - Troubleshooting

INSPECTION PROCEDURES FOR DIAGNOSIS CODES

Code No. 11 APS circuit system

" Probable cause

This diagnosis code is output if the APS output voltage is less than 0.2 V due to
an open circuit or other malfunction in the APS circuit. The APS power supply and
earth are supplied from the engine ECU, and the output signal is used by the A/T-ECU

and auto-cruise control-ECU as well as by the TCL-ECU.

Maifunction of APS

Malfunction of TCL-ECU
Malfunction of engine ECU
Malfunction of harness or connector

MUT-II SERVICE DATA
Iltem No. 11 — APS output
Open and close the throttle
lever.

OK: Changes smoothly be- |

tween 300 mV - 5,500
mV

+————| Measure the voltage at APS
connector A-12.
| @

NG ‘}

Ignition switch: ON \
Disconnect the APS:
| connectorand measure at
harness side. |
Measure at the harness

{OK

'

i side.

Between terminal (4) and
1 body earth

(OK: 48-52V

‘ Replace the TCL-ECU.

: LOK

: Check the APS.
. (Refer to P.13H-27.)

LOK

! Measure the voltage at TCL-

{ ECU connector D-21.

: @ Ignition switch: ON

:  Disconnect the TCL-ECU
connectorand measure at

i the harness side.

| ® Betweenterminal(38)and

| body earth

NG

NG
SRR — Repair

-—»| Check the following con-
nectors.
A-12, B-22

T

\

\. Check trouble symptom. ‘
¢NG

OK

| Check the harness between
the APS and the engine ECU, |
and repair if necessary. J

NG
---—-= Replace

NG

=

NG
————— Repair

Check the following con-
nectors.
A-12, D-21

LOK

E Check trouble symptom.
‘NG

i OK: 0.3 V or more

oK

Check the following con-
nector.
| D-21

¢OK

! Check trouble symptom. }
lOK

| Check the harness between
the APS and the TCL-ECU,
| and repair if necessary.

NG
————— Repair

[ Replace the TCL-ECU.

13H-5
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TCL - Troubleshooting

Code No. 12 APS or TPS circuit system

Probable cause

This diagnosis code is output if the APS opening angle is 20° or greater than the
TPS opening angle because of a short in the APS, an open circuit in the TPS or
sticking of the vacuum actuator. As this detection condition can be applicable during
throttle control, trouble diagnosis is invalid at this time.

Malfunciton of APS

Malfunction of TPS

Malfunction of TCL-ECU
Malfunction of harness or connector
Maifunction of vacuum actuator

— , OK ~ OK - NG
MUT-1I SERVICE DATA ———— | Check the APS. L—> Check the following con-
ltem No. 13 — TPS output (Refer to P.13H-27.) i nectors.
Open and close the throttle T NG T A-12, D-21
lever. TOK o
OK: Changes smoothly be- Replace 1] o
tr\;‘vsen 300 mV - 5,500 | Check trouble symptom. ‘
| .
1VNG +NG
NG [ ‘
Vacuumactuatoroperationin- ———— Replace Check the hamess between ‘
spection (Refer to GROUP | t::d é:sai?r;? r:zgezgaL‘ECU’ |
13A — On-vehicle Service.) | P - |
¢0K
| Measure the voltage at TPS
connector A-56.
e Ignition switch: ON
e Disconnect the TPS|NG - NG .
connectorand measureat |~ ™ Chetck the following con- — Repair
the harness side. nectors.
o Between terminal (1) and A-56, B-22
body earth $0K
OK: 48-52V NG NG
[ OK - { Check trouble symptom. }—> Check the harness between ———»
Y - the TPS and the engine ECU,
NG and repair if necessary.

Check the TPS.
(Refer to GROUP 13A - On-
vehicle Service.)

IOK

Measurethe voltage atengine
ECU connector B-22.
® |Ignition switch: ON
e Connect the engine ECU
connector.
o Betweenterminal(84)and
body earth.
Move the accelerator lever
OK: 0.3-1.0 V (Set to idle
position)
4.5-5.5V (Fully open)

NG

LOK

NG

Check the following con-
nector.
B-22

iOK

Check trouble symptom.

— | Check the followin

———— Replace

g con-
nectors.
A-56, B-22

¢OK

i Check trouble symptom.

— Repair

NG -
*—'i Replace the engine ECU. }

¢0K

’ Replace the engine ECU. ‘

NG .
—» Repair
NG
| Check the harness between

the TPS and the engine ECU,
and repair if necessary.

Repair

Repair




TCL — Troubleshooting 13H-7

Probable cause

Malfunction of APS

Malfunction of TPS

Malfunction of harness or connector
Malifunction of engine ECU

Code No. 13 TPS or APS circuit system

This diagnosis code is output if the TPS opening angle is 20° or greater than the
APS opening angle because of a short in the TPS or an open circuit in the APS.
If there is an open circuit in the APS, diagnosis code No. 11 is output at the same
time. Accordingly, if only diagnosis code No. 11 is output, the cause is probably an
abnormality in the TPS circuit system.

e Yes
| Code No. 11 APS circuit system

(Refer to P.13H-5.)

MUT-11 DIAGNOSIS Code
Is TCL diagnosis code No. 11 output?

. No

v NG
Check the TPS. (Refer to GROUP 13A - On-vehicle Ser- Replace
vice.) |;

L OK

A NG

—/ NG
Measure the voltage at engine ECU connector B-22. ’—>‘ Check the following connectors. A-56, B-22 }—» Repair
® Connect the engine ECU connector. OK
e Between terminals (84) and body earth ! ¢
o \

® Move the accelerator lever. ! Check troubl 1
OK: 0.3-1.0 V (Set to idle position) } | Check trouble symptom. |
45-55 V (Fully open) ! ¢Ne
oK Check the harness between the TPS and the éngine ECU,
and repair if necessary.

L OK
Check the followir)g connector. B-22 %I Check trouble symptom. l
iNG ‘NG
Repair | Replace the engine ECU.

T
' Probable cause

Code No. 23 Stop lamp switch circuit system
v e Malfunction of stop lamp switch

This diagnosis code is output if the stop lamp switch remains ON for a continuous
period of 15 minutes or more, or for a continuous period of 1 minute or more when | ® Maifunction of harness or connector
driving at a speed of 10 km/h or more, because of a short circuit or defective adjustment | @ Malfunction of TCL-ECU

of the stop lamp switch. This diagnosis code No. may also occur while driving in
traffic jams or if the foot is resting on the brake pedal with driving.

— e -, OK NG
Measure the continuity at the stop lamp switch connector B-42 --——————»| Check the following Repair
or B-43. | connectors. B-42 or
e Disconnect the connector and measure at the switch side. B-43, D-21
e Between terminals (2) — (3) 7**"*‘716'("
OK: Continuity when the brake pedal is depressed
No continuity when the brake pedal is released ‘ Check trouble symptom.
NG ‘NG
NG

inspect the harness be- ———— Repair

tween stop lamp switch
and the TCL-ECU.

¢0K

‘ Replace the TCL-ECU.

e \ oK
44 Replace the stop lamp switch.

"Stop Iamﬁﬁs‘vi}igt»éﬁi}i‘smtallation check (Refer to GROUP 35A — On-ve-
hicle Service.) B
‘NG

Stop lamp switch adjustment (Refer to GROUP 35A — On-vehicle
Service.)




13H-8 TCL - Troubleshooting

Code No. 24 TCL switch circuit system Probable cause

This diagnosis code is output if signals are input simultaneously from both the TCL-OFF | e Malfunction of the TCL switch

and TCL-ON positions because of a short circuit in the TCL switch circuit. o Malfunction of harness or connector
® Malfunction of TCL-ECU

N NG i
Measure the continuity at TCL switch connector D-08. —---—-=! Replace the TCL switch.
e Disconnect the connector and measure at the switch side.
e Between terminals (1) — (2) and (2) - (5) i
OK: No continuity ‘
6OK
NG i
{Check the following connectors. D-08, D-22 F——-——» Repair
LOK
} Check trouble symptérr'{. )
LNG
- NG
Llnspect the harness between the TCL switch and the TCL-ECU. -——————» Repair
‘+OK
| Replace the TCL-ECU. ]
Code No. 26 Ignition switch (1G2) circuit system _Probable cause
This diagnosis code is output if the IG2 power supply is not distributed, even though | ® Malfunction of harness or connector
the engine speed is 450 r/min or more. ® Malfunction of TCL-ECU
OK — NG
Measure the voltage at TCL-ECU connector.D-21. ———————=| Check the following - » Repair
® Ignition switch : ON connector. D-21
¢ Disconnectthe TCL-ECU connectorandmeasure atthe harness ‘OK
side.
e Between terminal (32) and body earth {Check trouble symptom.
OK: System voltage
#NG
NG
| Replace the TCL-ECU.
- NG
\ Check the following connectors. B-85, B-88, D-21 }—» Repair
¢OK
’ Check trouble symptom. S
‘NG

Check the harness between the ignition switch and the TCL-ECU, 3
and repair if necessary.




TCL - Troubleshooting 13H-9

T
Code No. 27 TCL-ECU power supply voltage circuit A Probable cause
(engine control relay circuit) system ‘
This diagnosis code is output if the TCL-ECU power supply voltage (engine control | @ Malfunction of control relay

relay supply voltage) is lower than the specified value. o Malfunction of harness or connector
If the voltage returns to the specified value or greater, the diagnosis code is erased. | ® Malfunction of TCL-ECU

OK
Measure the voltage at TCL-ECU connector D-21. ———>| Check the following connector. D-21 [
® Engine: idling oK
e Disconnect the TCL-ECU connector and measure at the ¢
harness side.
o Between terminal (33) and body earth I Check trouble symptom. J
OK: 10 V or more ¢NG
\NG | Replace the TCL-ECU. 1
* NG
\ Check the following connectors. B-30, B-17, D-21 F_* Repair
T
. OK
v
i Check trouble symptom. ‘
‘NG
[ Inspect the hamess between the control relay and the TCL-ECU. | -~ - - Repair
LOK

Engine control relay inspection (Refer to GROUP 13A —On-vehicie
Service.)




13H-10 TCL - Troubleshooting

Code No. 31 Front right wheel speed sensor circuit system - Probable cause
Code No. 32 Front left wheel speed sensor circuit system

These diagnosis codes are output if a pulse (from the front wheels) indicates that
the difference between the front wheels and the rear wheels is 8km/h or more because
of an open or short circuit in a wheel speed sensor or a malfunction of sensor.

Malfunction of front speed sensor
Malfunction of harness or connector
Malfunction of TCL-ECU

Malfunction of ABS-ECU

NOTE
When these diagnosis codes are output, erase the diagnosis code memory after carrying out repairs, and then
carry out a road test at 20 km/h or more and check to be sure that the diagnosis codes are not output again.

. Yes
| Is the ABS warning lamp illuminated, or is an ABS diagnosis code Carry out ABS troubleshooting (Refer to GROUP 35B — Trouble-
| output? shooting.)
LNO
. NG ‘ .
Measure at TCL-ECU connector D-21. b Replace the TCL-ECU. W
e Ignition switch: ON e
® Measure at the ECU side with the connector connected.
® Voltage between terminal (24) and body earth
e \Voltage between terminal (25) and body earth
OK: 48 -52V
iOK
: o NG :
’ Check the following connectors. D-21, B-52, A-48 |»———r+ Repair
LOK
[Check trouble symptom. I
NG
v

Check the harness connectors between the ABS-ECU and the
TCL-ECU, and repair if necessary.

Code No. 33 Rear right wheel speed sensor circuit system Probable cause

Code No. 34 Rear left wheel speed sensor circuit system

Malfunction of rear wheel speed sensor

These diagnosis codes are output if a pulse (from the wheels on one side of rear |
) indicates that the difference between the left wheel and the right wheel is 8km/h | ® Malfunction of harness or connector
or more because of an open or short circuit in a wheel speed sensor or a defective | ® Malfunction of TCL-ECU
sensor. e Malfunction of ABS-ECU
NOTE

When these diagnosis codes are output, erase the diagnosis code memory after carrying out repairs, and then
carry out a road test at 20 km/h or more and check to be sure that the diagnosis codes are not output again.

— Yes
Is the ABS warning lamp illuminated, or is an ABS diagnosis code —————=| Carry out ABS troubleshooting (Refer to GROUP 35B — Trouble-
output? shooting.)
INo
e v NG
Measure at TCL-ECU connector D-21, D-22. 4>’ Replace the TCL-ECU. l
® Ignition switch : ON
e Measure at the ECU side with the connector connected.
® Voitage between terminal (11) and body earth
® Voltage between terminal (36) and body earth
OK: 48-52V
¢0K
. NG .
| Check the following connectors. D-21, D-22, B-52, A-48 | — = Repair
‘OK
. NG
[ Check trouble symptom. }—» Check the harness connectors between the ABS-ECU and the
TCL-ECU, and repair if necessary.
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Code No. 35 Rear wheel speed sensor circuit system (1) ‘ Probable cause
Code No. 36 Rear wheel speed sensor circuit system (2)

Diagnosis code No. 35 is output if the pulse signal from a rear wheel sensor is
momentarily interrupted (0.02 sec.) because of a transient open circuit in a rear wheel
speed sensor.

Diagnosis code No. 36 is output if a rear wheel speed sensor abnormality is judged
when the turning speed of both rear wheels is 0 km/h for 20 seconds or more while

TCL is operating.

Malfunction of rear wheel speed sensor
Malfunction of harness or connector
Malfunction of ABS-ECU

Malfunction of TCL-ECU

NOTE

(1) If the front wheels only are turning while the rear wheels are stationary (wheel slip), the TCL-OFF indicator
will start flashing after 20 seconds, and the system will be isolated.

(2) When these diagnosis codes are output, erase the diagnosis code memory after carrying out repairs, and then
carry out a road test at 20 km/h or more and check to be sure that the diagnosis codes are not output again.

Yes
’ Is a diagnosis code output from the ABS-ECU? ‘h——» Carry out ABS troubleshooting (Refer to GROUP 35B — Trouble-1
‘No shooting.) |
OK )
MUT-1I SERVICE DATA —»’ Replace the TCL-ECU. |
Item No. 33, 34 — Wheel speed sensor
Accelerate from a stationary position.
OK: Vehicle speeds displayed on the speedometer and MUT-II
are identical.
LNG
- OK )
[Check the following connectors. D-21, D-22, B-52, A-48 }———» Repair
¢NG
NG

}——» Check the harness connectors between the ABS-ECU and the

‘ Check trouble symptom.
TCL-ECU, and repair if necessary.
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Code No. 41 Steering wheel sensor (ST-1) circuit system ~ Probable cause
(open circuit) J

Code No. 42 Steering wheel sensor (ST-Z) clrcmtsystem
(open circuit)

Code No. 43 Steering wheel sensor (ST-N) circuit system |
(open circuit) 5

These diagnosis codes are output if there is an open circuit in the output wire of | ® Malfunction of harness or connector
the steering wheel sensor circuit. ® Malfunction of steering wheel sensor
o Malfunction of TCL-ECU

OK NG
Measure at TCL-ECU connector D-21, D-22. »! Check the following }—» Repair
® Connector connected »| connectors. D-21, D-22 ‘
o .
;/g:ﬁge between terminals (12), (33) and (34) and the body NG: Stays at LOK
i 0V without
L OK: %hanges_between approx. 3 V and approx. 0.5 V when changing 1 Check trouble symptom.
e steering wheel is turned NG
NG: Changes between 4 V NG: Stays at 4 V or more ‘
or more and approx. 0.5 V without changing ’ Replace the TCL-ECU.
: ' NG NG
Measure at steering wheel sensor connector B-61. ——==| Check the following ——— = Repair
e Disconnect the connector and measure at the harness side. connectors.B-61,B-76X
e Continuity between terminal (3) and body earth oK
OK: Continuity | Y
OK | Check troubie symptom.
LNG
Check the harness between the steering wheel sensor and the
body earth, and repair if necessary.
Y
NG
Check the following connectors. D-21, D-22, B-61 }—————» Repair
[ oK
\
!‘ Check trouble symptom. ’
‘NG
. NG .
Inspect the harness between the steering wheel sensor and the ———— Repair
TCL-ECU.
LOK

»’ Replace the steering wheel sensor. J
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Code No. 44 Steering wheel sensor circuit system (short ' Probable cause

circuit)

This diagnosis code is output when no steering angle signal is output because there | ® Malfunction of harness or connector
is a short-circuit in either steering wheel sensor ST-1 or steering wheel sensor ST-2 | @ Malfunction of steering wheel sensor
when the speed averages output by the left and right rear wheel speed sensors are | ® Malfunction of TCL-ECU

10 km/h or more.

OK v e — NG

Measure at TCL-ECU connector D-21, D-22. ‘ Check the following !~ ---» Repair

o Connector connected connectors. D-21, D-22 '

e Voltage between terminals (12) and (33) and the body earth ‘ ‘OK

OK: Changes between approx. 3 V and approx. 0.5 V when
the steering wheel is turned ‘ Check trouble symptom. !
NG ING
v
\ Replace the TCL-ECU.
- v NG S
Inspect the harness between the steering wheel sensor and the ——————— Repair

| TCL-ECU.
‘OK
S NG NG

Measure at steering wheel sensor connector B-61. —| Check the following ——-——— Repair
® Disconnect the connector and measure at the harness side. connectors. B-86, B-88,
e Continuity between terminal (2) and body earth

{ OK: System voltage

oK I R e
} Check trouble symptom. T
i NG
| '
|

Check the harness betweéh-iﬁé'é_i“e“ériﬁg wheel sensor and the
ignition switch, and repair if necessary.

! NG
| Check the following connector. B-61 },,, ——---— Repair

¢OK

Replace the steering wheel sensor. |

Code No. 45 Steering wheel sensor (ST-N) circuit system | Probable cause
(short circuit) ;
This diagnosis code is output if it is considered that there is an abnormality in the | @ Malfunction of steering wheel sensor
steering wheel sensor (ST-N) circuit system when the straight-ahead position is | ® Malfunction of harness or connector
continuously detected even though the steering wheel is turned 20° or more. ® Malfunction of TCL-ECU
S OK - NG
Measure at TCL-ECU connector D-21. »| Check the following ——————» Repair
e Connector connected connector. D-21
o \oltage between terminals (34) and the body earth LOK
OK: Changes between approx. 3 and approx. 0.5 V when B
the steering wheel is turned [Check trouble symptom. |
}’NG ‘;Né"

i " Replace the TCL-ECU.

'

I;s@tﬁtr}e harness between the steering wheel sensdr and the ——— - -» Repair
TCL-ECU. ’>
iOK
- - — -+ NG i
(Check the following connector. B-61 foooe -——-—m Repair
T
+OK

{Replace the steering wheel sensor. 77
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Code No. 71 Engine-ECU communication circuit system

Probable cause

This diagnosis code is output if an error is detected in the communication contents
because of an open or short circuit in the serial communication circuit between the
TCL-ECU and the engine ECU, a malfunction of ECU and a defective shielding of
the shield wire.

e Malfunction of harness or connector
e Malfunction of TCL-ECU
e Malfunction of engine ECU

. e NG
LCheck the following connectors. D-22, B-17, B-13, B-21 }——» Repair

LOK
‘ Check trouble symptom. ‘

¢NG

et [ ¢

| Inspect the harness between the TCL-ECU and the engine ECU. H—» Repair

‘OK
| Replace the TCL-ECU. \

T

Y NG - .

Check trouble symptom. >—>\ Replace the engine ECU. L

Code No. 74 A/T-ECU communication circuit system

Probable cause

This diagnosis code is output if an error is detected in the communication contents
because of an open or short circuit in the serial communication circuit between the
TCL-ECU and the A/T-ECU, a malfunction of ECU and a defective shielding of the
shield wire.

® Malfunction of harness or coﬁnéct&
& Malfunction of TCL-ECU
e Malfunction of A/T-ECU

B \Tc
[ Check the following connectors. B-31, B-32, B-17, D-21 } ———————— — Repair

LOK
1 Check trouble symptom. ‘
iNG
- . - NG
[ Inspect the harness between the TCL-ECU and the A/T-ECU. } - Repair
¢OK

[ Replace the TCL-ECU. |

' e

} Check trouble symptom. ) '”ﬁjw»——--—--—--» Replace the A/T-ECU.
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Code No. 76 ABS circuit system

Probable cause

This diagnosis code is output if the ABS-ECU detects the system abnormality (when
ABS warning lamp illumination is controlled).

o Maifunction of harness or connector
o Malfunction of TCL-ECU
e Malfunction of ABS-ECU

Carry out ABS troubleshooting. (Refer to GROUP 35B — Trouble- '

Yes
Is the ABS warning lamp illuminated, or is an ABS diagnosis code -
output? shooting.)
¢No
- NG
\ Check the following connectors. A-48, B-52, D-21 %———» Repair
I
| OK
B |
L Check trouble symptom. i
o T
|NG
\ Inspect the harness between the ABS-ECU and the TCL-ECU. |~ -—— -= Repair
LNG
| Replace the TCL-ECU. :
B NG

’WCheck trouble symptoﬁ‘{.“ '

’——»f Replace the ABS-ECU.

INSPECTION CHART FOR TROUBLE SYMPTOMS

Poor starting
Poor
eration

accel-

Engine output is reduced in the TCL non-operation range (TCL
indicator lamp does not illuminate) and starting and
acceleration performance is poor.

Inspection Reference
Trouble symptom procedure No. page
Communica- | Communication with all systems is not possible. 1 13H-16
tion with the
MUT-II is not o , _ :
possible. Communication with TCL-ECU only is not possible. 2 13H-17
None of the TCL indicator lamps (TCL OFF, TCL) illuminate 3 13H-18
when the ignition switch is ON.
One of the TCL indicator lamps does not illuminate when the 4 13H-18
ignition switch is ON (Another lamp does illuminate).
Malfunction of TCL_ OEF itncriticztor lamp remains illuminated even after the
TCL indicator | SN9'Ne 1S stared. 5 13H-19
lamp display TCL OFF indicator lamp flashes after the engine is started.
TCL remains illuminated even after the engine is started. 6 13H-19
TCL OFF indicator lamp does not illuminate even if the TCL |
switch is continuously pressed to the OFF side while the 7 13H-20
engine is idling.
Malfunction of | TCL illuminates in the TCL operation range, but torque is not
TCL operation | reduced.
8 13H-20




13H-16 TCL - Troubleshooting

INSPECTION PROCEDURES FOR EACH TROUBLE SYMPTOM
inspection Procedure 1

Communication with the MUT-II is not possible. - Probable cause
(Communication with all systems is not possible.)

The cause is probably a defective power supply system (including earth) for the | ® Malfunction of connector

diagnosis line. ® Malfunction of harness
—— e e NG - NG .
Measure at the diagnosis connector -——----#| Check the following connectors. | -—-----—# Repair
B-41. i B-83, B-89, B-41 :
Voltage between terminal (16) and body ! ' oK
earth 1 ¥ NG
OK: _System voltgge ; “Check trouble symptom. ‘\ - *! Check the harness between the fusible
[OK ‘ ) oo - link No. 1 and diagnosis connector, and
| { repair if necessary.
i
Y NG L _ . NG
Measure at the diagnosis connector ——— Check the following connector. r——-—— Repair
B-41. B-41
Continuity between terminal (4), (5) and . Tok A
body earth o & NG
OK: _Continuity {Check trouble symptom. %—» Check the harness between the diagno-
| OK T | sis connector and the earth, and repair
l | if necessary.

NG
Check trouble symptom. }——f+’ Replace the MUT-II. ‘




TCL - Troubleshooting
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Inspection Procedure 2

Communication with the MUT-II is not possible.
(Communication with TCL-ECU only is not possible.)

' Probable cause

If the MUT-II cannot communicate with the TCL-ECU only, the cause is probably
an abnormality in the TCL diagnosis line or in the TCL-ECU power supply line or

e Malfunction of harness or connector
e Malfunction of engine control relay
e Malfunction of TCL-ECU

earth line.

NG

NG

t——-———— Check the following connectors.

Measure at diagnosis connector D-22
D-22, B-41

and TCL-ECU connector B-41.

———» Repair

NG

[

- Check the harness between the TCL-

ECU and diagnosis connector, and re-
| pair if necessary. |

NG
’—> Repair

OK

Check the engine contro! relay.

(Refer to GROUP 13A -~ On-vehicle
Service.)

® Disconnect the connector and OK
measure at the harness side. ¢
(] Cont}nutty between the following CCheck trouble Ssymptoms.
terminals \ |
OK: Continuity
TCL-ECU side 2 8
| |
Diagnosis connector side 1 7
+OK
- NG
Measure at TCL-ECU connector D-21. ——-----#| Check the following connectors.
o Disconnect the connector and B-30, B-17, D-21
measure at the harness side. OK
o Engine: idling L
e \Voltage between 33 — body earth i I
OK: 10 V or more | Check trouble symptoems. i
oK '
i Check the harness between the engine
| control relay and TCL-ECU.
‘NG
Repair
I Y NG
Measure at TCL-ECU connectors D-21 k———»‘ Check the harness between the TCL-
and D-22. ; | ECU and the earth, and repair if neces-
o Disconnect the connector and | l sary. |
measure at the harness side. T
e Continuity between 31, 42 (D-21),
7 (D-22) - body earth
OK: Continuity
: OK
R Y NG
Check the following connectors. ———— Repair
D-21, D-22
¢0K

NG
Check trouble symptoms. J——~~~~»} Replace the TCL-ECU.




13H-18

TCL - Troubleshooting

Inspection Procedure 3

None of the TCL indicator lamps (TCL OFF, TCL) illuminate
when the ignition switch is ON.

Probable cause

indicator lamp bulb.

The main cause is an open circuit in the indicator circuit because of a burnt-out

o Malfunction of harness or connector
o Malfunction of TCL-ECU
o Malfunction of indicator lamp bulb

Doother warning lamps illuminate when
the ignition switch is at ON position?

&Yes

Check the following connectors.
B-03, D-21

¢0K
Check trouble symptom.
J'NG
Inspect the harness between the com- —————— Repair

bination meter and the TCL-ECU.

LOK

burnt out.

[ OK
\

| Replace the TCL-ECU.

Inspection Procedure 4

NG

Check if a TCL indicator lamp bulb is |-~

N OK
° Check the following connectors. g——»[ Check trouble symptom.
B-86, D-21, B-05 LNG
¢NG
NG Check the hamess between the com-
——— Repair Repair bination meter and the junction block,

‘ and repair if necessary.

--—=| Replace the lamp bulb.

the ignition switch is ON.

One of the TCL indicator lamps does not illuminate when

Probable cause

Because the TCL indicators utilise shared power supply circuits, if one of the indicator
lamps is illuminated, the power supply circuit can be judged to be normal.

® Open circuit in indicator lamp power supply circuit.
® Burnt-out indicator lamp bulb

Is the bulb of the non-illuminated indica-
tor lamp normal?

iYes

Measure at the TCL-ECU connector

D-21.

o Disconnect the connector
measure at the harness side.

e \Voltage between terminal (21) and
body earth

® \Voltage between terminal (22) and
body earth

OK: System voltage

and

NG
¥

Check the following connectors.
B-03, D-21

No

oK
L=~ »| Replace the TCL-ECU.

OK

 —

_—>’ Replace the lamp bulb.

[ Check trouble symptom

- NG

%——» Check the harness between the com-

bination meter and the TCL-ECU, and
repair if necessary.
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Inspection Procedure 5

started.

o TCL OFF indicator lamp remains illuminated even ' Probable cause
after the engine is started.

e TCL OFF indicator lamp illuminate after the engine is

The TCL-OFF indicator is aiso used as a system warning indicator. If there is a system
abnormality, this indicator will illuminate or flash.

e Other system related to the TCL
o Malfunction of harness or connector

¢NG
Repair

Inspection Procedure 6

No
Is the diagnosis code normal? To trouble symptom inspection proce-
(Is communication with the MUT-IT pos- dure 1
sible?) (Refer to P.13H-16.)
‘Yes
Yes v
Doesthe TCLOFF indicatorlampswitch | Replace the TCL-ECU.
off when TCL-ECU connector D-21 is
disconnected?
‘No
OK .
Check the following connectors. = Check trouble symptom.
B-03, D-21

NG

Check the harness between the com-
bination meter and the TCL-ECU, and
repair if necessary.

engine is started.

TCL indicator lamp remains illuminated even after the

. Probable cause

operating.

The TCL indicator lamp only illuminates while the engine is running if the TCL is

® Malfunction of TCL indicator power supply circuit
e Malfunction of TCL-ECU
® Malfunction of harness or connector

No

Does the TCL indicator remain illumi-
nated when TCL-ECU connector D-21
is disconnected and the ignition switch
is turned to ON?

‘ Yes

OK

Check the following connectors.
B-03, D-21

lNG

Repair

— | Replace the TCL-ECU.

——————| Check trouble symptom.

NG

Check the harness between the com-
bination meter and the TCL-ECU, and |
repair if necessary. !
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TCL - Troubleshooting

Inspection Procedure 7

e TCL OFF indicator lamp does not illuminate even if
the TCL switch is continuously pressed to the OFF
side while the engine is idling.

' Probable cause

If the indicator lamp does not illuminate when the switch is operated, there is a | @
malfunction in the switch, switch circuit or in the TCL-ECU.

Malfunction of harness or connector
Malfunction of TCL switch
Malfunction of TCL-ECU

MUT-1I SERVICE DATA
e 25 TCL OFF switch
® Press the TCL switch continuously !
to the OFF side while the engine ;
is idling. !
OK: ON is displayed :
NG
v
Check the following connectors.
D-22, D-08

| OK

v NG
Check trouble symptom

Inspection Procedure 8

A

oK
|~ —»| Replace the TCL-ECU.

.NG
f—-———— Repair

earth.

S ¢ ¢
Inspect the harnesses between the
TCL-ECU and the TCL switch, and be-
tween the TCL switch and the body

p—-o——e= Repair

LOK

TCL switch component insge_ciion (Re-

fer to P.13H-28.)

torque is not reduced.

e TCL illuminates in the TCL operation range, but

e Engine output is reduced in the TCL non-operation
range (TCL indicator lamp does not illuminate) and
starting and acceleration performance is poor.

Probable cause

In cases such as the above, the electrical system is normal, and the cause is probably
an abnormality in the mechanical system (vacuum actuator).

Malfunction of vacuum solenoid valve
Malfunction of ventilation solenoid valve
Malfunction of vacuum actuator
Incorrect vacuum hose connector
Malfunction of throttle link

Malfunction of vacuum tank

Blocked air cleaner element

As the cause is probably a malfunction of the vacuum actuator system, carry out inspection of the following items

in order.

® Vacuum solenoid valve operation inspection (Refer to GROUP 13A — On-vehicle Service.)

Ventilation solenoid valve operation inspection (Refer to GROUP 13A - On-vehicle Service.)
Disconnected or mis-connected vacuum hose inspection (Refer to GROUP 13A — On-vehicle Service.)
Throttle link operation inspection (Refer to GROUP 13A — On-vehicle Service.)

Vacuum tank inspection (Refer to GROUP 13A — On-vehicle Service.)

Air cleaner element blockage inspection
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SERVICE DATA REFERENCE TABLE

No. Check item ] Check condition Normal condition
T Fully closed 300—1,000 mV
! Accelerator pedal position Gradually rises from
. u i
11 APS ‘ Engine stop N | Depressed the above value
i Selector lever position: P :
| Fully open 4,500-5,500 mV
Fully closed 300-1,000 mV
. Accelerator pedal position :‘ — Gradually rises f
i i ! vally rises from
13 TPS | Engine stop - .LDepressed | the above value
| ! Selector lever position: P R
i } Fully open 4,500-5,500 mV
‘l Selector lever: P position P
“ Selector lever: R position R
| Selector lever: N position | N
15*1 Inhibitor switch Ignlt.|on switch: ON ’ Selector lever; D position D
Engine stop
Selector lever: 3 position 3
Selector lever: 2 position 2
Selector lever: L position L
Driving at constant speed 1st
of 10 km/h in 1 range
Driving at constant speed ond
of 30 km/h in 2 range
16*1 Shift position Shift lever position: D
Driving at constant speed 3rd
of 50 km/h in 3 range
Driving at constant speed 4th
of 70 km/h in 4 range
iti Depressed OFF
o1 ldle switch Acgglerator pedal position Sed
Ignition switch: ON Released ON
Ignition switch: ON ON
22 ' Ignition switch
Ignition switch: OFF OFF
iti Depressed ON
23 Stop lamp switch Bra}k_e pedgl p<?3|t|on
Ignition switch: ON Released OFF
i i Pressed ON
o4 TCL ON switch TCI...ON SVYItCh. operation | FTes
Ignition switch : ON Released OFF
- i Pressed ON
25 TCL OFF switch TCL OFF switch operation
Ignition switch: ON Released OFF
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No. I Check item Check condition | Normal condition
|
| ECU power supply o o
27 voltage Ignition switch: ON System voltage
a1 Front right wheel | Engine running Vehicle stopped 0 km/h
' speed sensor Selector lever position: D Driving at 40 km/h 40 km/h
30 Front left wheel | Engine running Vehicle stopped 0 km/h
speed sensor Selector lever position: D Driving at 40 km/h 40 km/h
a3 \‘ Rear right wheel | Engine running Vehicle stopped 0 km/h
. speed sensor Selector lever position: D Driving at 40 km/h 40 km/h
a4 ' Rear left wheel | Engine running Vehicle stopped L Okmh
| speed sensor Selector lever position: D Driving at 40 km/h 40 km/h
3 Engine speeds dis-
. - . Cn played on the MUT-II
40 : Engine speed Ignition switch: ON Engine: idling and tachometer are
identical.
_ Steering wheel position Turned 90° to the right R 88 deg or R 92 deg
44 Steering angle - .
Ignition switch: ON Turned 90° to the left L 88 deg or L 92 deg
Immediately after ignition OFF
45 Steering  straight- | Steering wheel position switch is ON
. ahead point learning | Ignition switch: ON Immediately after city driv- |
ing N
TCL indicator lamp illumi-
TCL switch: ON nated P ON
51 Slip control Driving on low frictional —
resistance road TCL indicator Iamp OFF
switched off
TCL indicator lamp illumi- ON
TCL switch: ON nated
52 Trace control - -
Driving on winding road TCL indicator  lamp OFF
switched off
_ » Neutral position LOW
74 Steering wheel sen- | Steering wheel position .
sor (ST-N) Engine idling Steering wheel turned 90° | |~
from neutral position
75 Steering wheel sen- | Steering wheel position Steering wheel turned | HIGH and LOW dis-
sor (ST-1) Ignition switch: ON slowly to left play alternately
76 Steering wheel sen- | Steering wheel position Steering wheel turned | HIGH and LOW dis-
sor (ST-2) Ignition switch: ON slowly to right play alternately
81 Engine model Ignition switch: ON 4G93
82 , Valve type Ignition switch: ON SOHC
83 Aspiration type Ignition switch: ON N/A
84 Engine classification | Ignition switch: ON NORMAL
85 Destination E Ignition switch: ON EC*2
NOTE
1. *1: AT
2. *2: Indicates European Communities.




TCL - Troubleshooting

13H-23

CHECK AT ECU TERMINALS

21[22{23[24(25(26{2712829|30;31

32|33]34{35{36/37;38(39|40]41]42

03U0030

—
Lez)rmmal ' Check item Measurement condition Normal condition
| Do not connect the MUT-11 Approx. 12V
2 . Diagnosis control
| Connect the MUT-1I oV
| " .
i Ignition switch: ON
‘ TCL switch: Pressed to ON side 2V orless
3 | TCL ON switch
. Ignition switch: ON Svstem voltage
i TCL switch: Release y 9
4 : Engine ECU data communication Engine: Idling Other than OV
7 , Earth At all times ov
Serial communica-
; Connect the MUT-1I , .
8 ' Diagnosis data input tion with MUT-TI
| Do not connect the MUT-II 1V or less
: Ignition switch: ON
TCL switch: Pressed to OFF side 2V orless
9 TCL OFF switch
Ignition switch: ON System voltage
TCL switch: Release y 9
10 Engine ECU data communication | Engine: Idling Other than OV
. Engine: idling Changes between
11 Rear left wheel speed sensor input Vehicle slowly moving forward 0V and approx. 5V
. . Ignition switch: ON Flashes between
12 Steering wheel sensor ST1 input Steering wheel turned slowly 0V and approx. 3V
; Ignition switch: ON System voltage
| TCL ON condition y g
21 TCL OFF indicator
Ignition switch: ON oV or less
TCL OFF condition
Ignition switch: ON
TCL ON condition 2V orless
22 TCL indicator
Ignition switch: ON Svstem voltage
TCL OFF condition y 9
. Engine: Idling Changes between
4 F
2 ront left wheel speed sensor input Vehicle slowly moving forward OV and approx. 5V
| . . Engine: Idling Changes between
25 C Front right wheel speed sensor input Vehicle slowly moving forward OV and approx. 5V
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Le(z)rmmal ‘ Check item Measurement condition Normal condition
| Ignition switch: ON System voltage
Brake pedal depressed y g
27 Stop lamp switch input
Ignition switch: ON oV
Brake pedal released
29 A/T-ECU data communication i Engine: Idling Other than OV
30 . ECU power supply Ignition switch: ON System voltage
31 | Earth At all times oV
32 ‘ Ignition switch (1G2) fgnition switch: ON System voltage
| . . fgnition switch: ON Flashes between
33 ‘ Steering wheel sensor ST2 input Steering wheel tuned slowly OV and approx. 3V
Engine: Idling
Steering wheel in straight-ahead position 0.5V orless
34 Steering wheel sensor STN input Engine: Idling
Steering wheel turned 90° straight-ahead | 2.5-3.5V
position
| . . Engine: Idling Flashes between
36 Rear right wheel speed sensor input Vehicle slowly moving forward OV and approx. 5V
Ignition switch: ON
4.5-5.
Accelerator pedal fully open 5-5.5V
38 APS output
Ignition switch: ON
Accelerator pedal fully closed 0.3-1.0v
During ABS fail 2V or less
39 ABS fail signal
When ABS is normal System voltage
40 A/T-ECU data communication Engine: Idling Other than OV
41 ECU back-up power supply At all times System voltage
42 Earth At all times ov
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ON-VEHICLE SERVICE 13600090028

SYSTEM CHECK USING THE TCL INDICATOR
LAMPS

Press the TCL switch and check if each TCL indicator lamp
illuminates or switches off.

TCL switch mode

Switch does not oper-
ate

Inspection conditions

‘ TCL OFF indicator (A) | TCL indicator (B)

Start the engine.

TCL OFF mode

Turn the ignition switch to the ON position. O O
‘ X X
O . _

Engine is idling.

TCL ON mode

t

Drive the vehicle at 30 km/h for 2 minutes or 3

more.

No illumination -

NOTE

O: illuminated, X: extinguished; — :

Caution

not relevant

If a different result is obtained when checking, refer to the “Troubleshooting” section for remedy.

TCL OPERATION CHECK 13600110021
<When using the MUT-II>

1. Connect the MUT-II to the diagnosis connector.

2. Move the selector lever to P range <A/T>, or move the
shift lever to the neutral position <M/T>.

3. Start the engine.

4. Turn the TCL switch to ON.

5. Operate the MUT-II to start the actuator test (item No.
05) and fully depress the accelerator pedal at the same
time. Check that the engine speed is kept down to 3,000
r/min at this time.

Caution

The actuator test should only be carried out for 3 seconds.
Because the engine speed will increase once the actuator
test is stopped, the accelerator pedal should be released
quickly after it has been depressed.

NOTE

The TCL-ECU will output a "request torque: 0” signal to the
engine-ECU for 3 seconds while the actuator test is being
carried out, and the TCL OFF indicator will illuminate during
this time.
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<When not using the MUT-II>

1.

Turn the TCL switch to ON.

2. Place the front wheels onto a speedometer tester or a
chassis dynamo and start the engine. (The front wheels
may also be jacked up.)

3. Move the shift lever to 1st position <M/T> or the selector
lever to D range <A/T>.

4. Check to be sure that the engine speed is restrained
when the accelerator pedal is depressed.

NOTE

If the following symptoms occur when the accelerator pedal
is depressed, refer to “Troubleshooting.”

1.
2.

If the TCL indicator lamp does not illuminate
If the TCL indicator lamp illuminates but the engine is
not restrained

Caution

1.

Inspection should be completed within 20 seconds
after the accelerator pedal was depressed. If it takes
longer than 20 seconds, the TCL system function will
stop and the engine speed will gradually increase.
Because the TCL OFF indicator will flash when the
TCL system operation is stopped, the diagnosis codes
should be erased if you notice that the indicator is
flashing. (Refer to P.13H-3.)
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APS connector
106000,
0320087
Throttle body

APS

STOP LAMP SWITCH CHECK
Refer to GROUP 35A — On-vehicle Service.

WHEEL SPEED SENSOR CHECK
Refer to GROUP 35B — On-vehicle Service.

VACUUM SOLENOID VALVE CHECK
Refer to GROUP 13A — On-vehicle Service.

VENTILATION SOLENOID VALVE CHECK

13600400012

13600120024

13600130027

13600390012

Refer to GROUP 13A — On-vehicle Service.

VACUUM TANK CHECK
Refer to GROUP 13A — On-vehicle Service.

VACUUM ACTUATOR CHECK
Refer to GROUP 13A — On-vehicle Service.

13600410015

13600420018

ACCELERATOR PEDAL POSITION SENSOR
(APS) CHECK. 13600430011

1. Disconnect the APS connector.
2. Measure the resistance between terminals (1) and (4)
of the APS connector.

Standard value: 3.5-6.5 kQ

3. When the accelerator pedal is gradually depressed, check
that the resistance between terminals (1) and (3) of the
APS connector changes smoothly in proportion to the
pedal opening amount.

4. |If the resistance is outside the standard value, or if the
resistance does not change smoothly, replace the APS.
Adjust the APS after it has been replaced.

(Refer to GROUP 13A — On-vehicle Service.)
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TCL SWITCH

13600160026
REMOVAL AND INSTALLATION
— . A19U0037
INSPECTION 13600170029
_ON TCL SWITCH CONTINUITY CHECK
:= -~ Neutral :
/ = OFF Switch position ' Terminal No.
- 12 L 4 5 3 - 6
M2} ON 010 |
3lla]5]6 Neutral . OO
19U0042 OFF O 1 O |

TCL-ECU
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
e |eft Side Front Seat Assembly Removal and
Installation (Refer to GROUP 52A.).

CAUTION: SRS

When removing and installing the floor console
assembly from vehicles equipped with SRS, do
not let it bump against the SRS-ECU or other
components.

A03U0021

13600280029
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