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FUEL SYSTEM <6G72-SOHC 24 Valv
SOHC 24 Valve Engine> -

GENERAL

OUTLINE OF CHANGES

e Engine, 6G74-

® A 6G74-SOHC 24-valve engine has been added. To correspond to this, maintenance service
procedures are given below.
The specifications for a 6G72-SOHC 24-valve engine has been changed. To correspond io this,
maintenance service procedures are given below.
The high-pressure hose connection has been changed to a one-touch connector type.

GENERAL INFORMATION

MULTIPOINT INJECTION SYSTEM DIAGRAM -

<6G74-SOHC 24 Valve Engine>
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SPECIFICATIONS
GENERAL SPECIFICATIONS
ltems Specifications
Fuel
Tank capacity /
Standard Wheelbase 75
Long Wheelbase 92
Fuel pump
Type Electrical, in-tank type
Driven by Electric motor
Throttle body
Throttle bore mm 60
Throttle position sensor Variable resistor type
Idie speed control servo Stepper motor type
Stepper motor type by-pass air control system
with the Fast Idle Air Vaive
Idle position switch Rotary contact type
Engine control unit
Identification model No.
<B6G72-SOHC 24 Valve Engine> E2T68673 <Vehicles without immobilizer>
E2T68674 <Vehicles with immobilizer>
<B6G74-SOHC 24 Valve Engine> E2T68675 <Vehicles without immobilizer>
E2T68676 <Vehicles with immobilizer>
Sensors
Air flow sensor Karman vortex type
-Barometric pressure sensor Semiconductor diffusion-type
Intake air temperature sensor Thermistor type
Engine coolant temperature sensor Thermistor type
Oxygen sensor Zirconia type
Vehicle speed sensor Reed switch type
Inhibitor switch Contact switch type
Detonation sensor <6G74-SOHC 24 Valve Engine> Piezoelectric type
Cam position sensor Hall element type
Crank angle sensor Hall element type
Power steering fluid pressure switch Contact switch type
Actuators
Control relay type Contact switch type
Injector type and number Electromagnetic, 6
Purge control solencid valve ON/OFF type soclenoid valve
EGR control solencid valve Duty cycle type solenoid valve
Fuel pressure regulator
Regulated pressure kPa 329
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SERVICE SPECIFICATIONS

ltems Standard value
Accelerator cable play mm 1-2
Basic ignition timing 5°+3° BTDC at curb idle
Curb idle speed r/min. 700+£100
tdle speed when air conditioner ON t/min. 900 at neutral position
650 at D range <A/T>
Basic idle speed r/min. 70050
Throtile position sensor output voltage mVy 400 — 1000
Throttle position sensor resistance kQ 35-65
Idle speed control servo {stepper motor) coil resistance
[at 20°C] , Q 28-33
Intake air temperature sensor resistance [at 20°C] ke 27
Engine coolant temperature sensor resistance. kQ
20°C 2.4
80°C 0.3
Fuel pressure (at curb idle) kPa
Vacuum hose disconnected 324 — 343
Vacuum hose connected Approx. 265
Injector coil resistance [at 20°C] Q 13-16 .
SEALANT
ltems Specified sealant Remarks
Engine coolant temperature sensor 3M Nut Locking Part No. 4171 or Drying sealant
threaded portion equivalent
SPECIAL TOOLS
Tool Number Name Use
MB9915C2 MUT-H # Reading diagnosis code
& MPI system inspection
ROM pack
MB991529 Diagnosis code & Reading diagnosis code
check harness e Basic idle speed adjustment
MB291348 Test harness set ® Adjustment of throttle position sensor
® |nspection with analyzer
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Tool Number Name Use

MD298478 Test harness - @ Inspection with analyzer
(3 pin, square) .

MD998474 Test harness ® [nspection with analyzer
{8 pin, square) '

MDg98706 Injector test set ® Checking injection condition of injector
MD998741 Injector test adap-
tor
..\ MB991692 Injector test clip
N,
V
MB991607 Injector test
harness
MD9I98463 Test harness # |dle speed control servo inspection

(6 pin, square) ® [nspection with analyzer
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Tool Number Name Use

MD988709 Adapter hose Measurement of fuel pressure

% MD998742 Hose adapter

MB891223 Inspection harness | ¢ Measurement of terminal voltages .

For red harness (for DLI) set connector
= é’f e Pin contact
- pressure
For white harness (for LC) inspection
N . harness
o Marketing tester
connection
probe
= (for general

connectors)
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TROUBLESHOOTING

ENGINE WARNING LAMP
(CHECK ENGINE LAMP)

Among the self-diagnosis items, a engine warning lamp
comes on to notify the driver of the emission control items
when an irregularity is detected. ‘
> However, when an irregular signal returns to normal and the
Engine warning engine control unit judges that it has returned to normal, the
X lamp —|  engine warning lamp goes out.
T~ 7FU1164 Moreover, when the ignition switch is turned off, the lamp
goes out. Even if the ignition switch is turned on again, the
lamp does not come on until the irregularity is detected.
Here, immediately after the ignition switch is turn on, the
engine warning lamp is lit for 5 seconds to indicated that the
engine warning lamp operates normally.

Iltem indicated by the lightening engine warning lamp

Engine control unit Cam position sensor

Oxygen sensor Barometric pressure sensor

Air flow sensor Detonation sensor <6G74-
SOHC 24 Vaive Engine>

Intake air temperature sensor | Immobilizer system’

Throttle position sensor Injector

Engine coolant temperature EGR system

sensor

Crank angle sensor tgnition coil, Power transistor

unit
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ENGINE WARNING LAMP INSPECTION

(1} Check to be sure, when the ignition switch is set to the
“ON” position, that the lamp illuminates for about five
seconds and then switches OFF.

(2) If the lamp does not illuminate, check for damage or
disconnection of the harness, or for a blown fuse or a
failed light bulb.

SELF-DIAGNOSIS

The engine control unit monitors the input/output
signals (some signals at all times and the others
under specified conditions) of the engine control
unit. When it is noticed that an irregularity has
continued for a specified time or longer from when
the irregular signal is initially monitored, passing a
certain number, the engine control unit judges that
an irregularity has occurred, memorizes the
malfunction code, and outputs the signal to the
self-diagnosis output terminals. There are 18
diagnosis items, including the normal state, and the
diagnosis results can be read out with a voltmeter
or MUT-II. Moreover, since memorization of the
malfunction codes is backed up directly by the
battery, the diagnosis results are memorized even
if the ignition key is turned off. The malfunction
codes will, however, be erased when the battery
terminal or the engine control unit connector is
disconnected.

The malfunction codes are also erased by setting
the ignition switch to the “ON” position and then
sending the malfunction-code-erase signal from the
MUT-II to the engine control unit.

Caution

If the sensor connector is disconnected while
the ignition switch is ON, the malfunction code
is memorized. In this instance, either send the
malfunction-code-erase signal from the MUT-II
to the engine control unit, or disconnect the
battery’s negative () terminal for ten seconds
or longer; the diagnosis memory will be erased.

The 18 diagnosis items are provided as follows,
and if plural items are activated, they are all
indicated sequentially from the smallest code
number.
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DIAGNOSIS CHART
Qutput : Diaghosis code .
preference Diagnosis item Check item (Remedy)
order No. Memory
1 Engine control unit - - (Replace engine control unit)
2 Oxygen sensor <front> ' 11 - Retained ® Harness and connector
o Oxygen sensor
& Fuel pressure )
¢ Injectors (Replace if defective)
¢ [ntake air leaks
3 Air flow sensor 12 Retained ¢ Harness and connector (if harness and
‘ connector are normal, replace air flow
sensor assembly.)
4 intake air temperature sen- .| 13 Retained ® Harness and conhector
sor , ' ¢ Intake air temperature sensor
5 Throttle positicn sensor 14 Retained ® Harness and conhnector
- - # Throttle position sensor
¢ Idle position switch
6 Engine cooclant temperature 21 Retained ® Harness and connector
SEensor ® Engine coolant temperature sensor
7 Crank angle sensor 22 Retained e Harness and connector (if harness and a
: connector are normal, replace distributor
assembly.)

8 Cam position sensor 23 Retained ® Harness and connector (If harness and a
connector are normal, replace distributor
assembly.) ‘

9 Vehicle speed sensor (reed 24 Retained ® Harness and connector

switch) ) e Vehicle speed sensor {reed switch)

10 Baromettic pressure sensor 25 Retained & Harness and connector (If harness and
connector are normal, replace barometric
pressure sensor assembly.)
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Qutput ' Diagnosis code
preference Diagnosis item Check item (Remedy)
11 Detonation sensor <6G74- 31 Retained o Harness and connector (If harness and
SOHC 24 Valve Engine> connector are normal; replace detonation
‘ Sensor.) 7 '
12 Injector 41 Retained e Harness and connector
® |njector oil resistance
13 Ignition coil, Power transistor 44 Retained & Harness and connector
unit ® |gnition coil
{No.1 — 4 ¢cylinder) ® Power transistor unit
14 Ignition coil, Power transistor 52 Retained ® Harness and connector
unit ® Ignition coil
{(No.2 - 5 cylinder) e Power transistor unit
15 Ignition coil, Power transistor 53 Retained |- ® Harness and connector
unit ‘ * [gnition coil
{(No.3 — 6 ¢ylinder) ¢ Power transistor unit
16 Immobilizer system 54 Retained (Inspect according to the troubleshooting
procedures given in GROUP 54 — [gnition
Switch and Immobilizer System
17 . Oxygen sensor <rear> 59 Retained ® Harness and connector
® Oxygen sensor
18 Normal state - - -
NOTE

Replace the engine control unit if a malfunction code is output although the inspection reveals that there is no problem
with the check items.
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TROUBLE DIAGNOSIS QUICK REFERENCE CHART

Trouble | Diagnosis item Description Major cause Remarks
code No. (Symptoms, etc.)
- Engine control Trouble in engine con- - ¢ Engine stalls
unit ' trol unit itself e Engine cannot be
started.
11 Oxygen sensor | Airsfuel ratio feedback | (1) Defective oxygen sensor ® Poor exhaust
<front> control (closed loop {2) Open or short circuit in oxy- emission purifying
control} is in effect but gen sensor circuit, or con- performance
oxygen sensor signal nector in loose contact
voltage does not .
change (air-fuel mix- {3) Improper fuel pressure ® Poor exhaust
ture lean/rich). {4) Defective injector emission purifying
(5) Air drawn in through gasket performance
clearance, etc. e Poor startability
(8) Defective engine control unit | ® Unstable idling
® Poor acceleration
12 Air flow sensor | Air flow sensor signal (1) Defective air flow sensor ¢ Poor acceleration®
frequency 10Hz or (2) Open or short circuit in air ¢ |mproper idling
less even with engine flow sensor circuit, or con- speed”
running nector in loose contact e Unstable idling™
(3) Defective engine control unit
13 Intake air (1) Intake air tempera- | (1) Defective intake air tempera- | ® Somewhat poor
temperature ture sensor signal ture sensor driveability*
Sensor voltage over4.5V | (2) Open or short circuit in intake | @ At high
{2) Intake air tempera- air temperature sensor cir- temperatures
ture sensor signal cuit, or connector in loose {(a) Poor startability™
voltage less than contact (b) Unstable idling*
027V (3) Defective engine control unit '
14 Throttie position | (1) Throttle position (1) Throttle position sensor out ® Somewhat poor
sensor sensor signal of order or maladjusted acceleration
voltage less than {2) Open or short circuit in throt- |  Engine stalls
0.2V tle position sensor circuit, or
{(2) Throttie position connector in poor contact
sensor signal
voltage over 2 V (3) Idle position switch ON fail- ® Engine stalls.
even with idle ure & Engine cannot be
position switch at (4) Short circuit in idle position raced.
ON signal line :
(5) Defective engine control unit
NOTE

*: Failsafe/backup function is in operation.
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Trouble | Diagnosis item Description Major cause Remarks
code No. (Symptoms, etc.)
21 Engine coolant | (1) Engine cooclant (1) Defective engine coolant With engine cold
temperature temperature sensor temperature sensor ¢ Poor startability*
sensor signal voltage over | (2) Open or short circuit in ¢ Unstable idling*
46V engine coolant temperature | @ Poor acceleration*
(2) Engine coglant sensor circuit, or connector
temperature sensor in poor contact :
signal voltage less | (3) Defective engine control unit
than 0.11 V ’
(3) Engine coolant
temperature sensor
signal indicates a
low engine coolant
temperature while
the engine is in
warmup operation.
22 Crank angle (1) Cranking the (1) Defective crank angle sensor | ® Engine stalls.
sensor’ engine for more (2) Open or short circuit in crank | ® Engine cannot be
than four seconds angle sensor circuit, or con- started.
does not cause the nector in loose contact
crank angle sensor | (3) Defective cam position sen-
signal voltage to sor, or connector in loose
change (go high or contact
low). (4) Defective engine control unit
{2) Abnormal! crank
angle sensor signal
23 Cam position (1) Cam position sen- | (1) Defective cam position sen- | @ Engine stalls.*
sehsor sor sighal voltage sor
does not change (2) Open or short circuit in cam
{go high or iow) position sensor circuit, or
even with the connector in loose contact
engine running. (3) Defective crank angle sen-
(2} Abnormal top dead sofr, or connector in loose
center signal pat- contact
tern (4) Defective engine controt unit
24 Vehicle speed With the engine in (1) Defective vehicle speed sen- | When the vehicle is
sensor accelerated operation sor stopped with the
(reed switch) at an engine speed of | (2) Open or short circuit in vehi- | engine in decelerated
over 3,000 r/min, the cle speed sensor circuit, or operation, the engine
vehicle speed sensor connector in loose contact might stall.
signal voltage does (3) Defective engine control unit
not change (go high or
low).
NOTE

*: Failsafe/backup function is in operation.




13-14 FUEL SYSTEM <6G72-SOHC 24 Valve Engine, 6G74-SOHC 24 Valve Engine> — Troubleshooting

Trouble | Diagnosis item Description Major cause Remarks
code No. ' (Symptoms, etc.)
25 Barometric (1) Barometric pres- (1) Defective barometric pres- o Unstable idling™
pressure sensor sure sensor signal sure sensor A ¢ Poor acceleration™
voltage over 4.5V | (2) Open or short circuit in e Poor startability*
(2) Barometric pres- barometric pressure sensor
sure sensor signal circuit, or connector in icose
voltage tess than contact
0.2V (3) Defective engine control unit
31 Detonation sen- | Abnormal detonation (1) Defective detonation sensor | @ Poor acceleration”
sor <6G74- sensor signal voltage (2) Open or short circuit in deto-
SOHC 24 Valve nation sensor circuit, or con-
Engine> nector in loose contact
(3) Defective engine control unit
41 Injector Injector is not driven (1) Defective injector e Poor idling
for more than four con- | (2) Open or short circuit in injec- | ® Poor acceleration
secutive seconds dur- tor circuit, or connector in ® Poor startability
ing engine cranking or loose contact -
idling operation (8) Defective engine control unit
a4 Ignition coil and | With the engine run- (1) Defective ignition coil ¢ Unstable idling*
power transistor | ning, no ignition signal | (2) Open or short circuit in pri- e Poor acceleration®
unit for 1-4 is input {except in mary ignition circuit, or con- | ® Poor startability”
cylinders cases where no igni- nector in loose contact
tion signal is input to- (3) Defective power transistor
all the cylinders) unit
(4) Defective engine control unit
52 Ignition coil and | With the engine run- (1) Defective ignition coil ¢ Unstable idling*
power transistor | ning, no ignition signal | (2) Open or short circuit in pri- e Poor acceleration®
unit for 2-5 is input (except in mary ignition circuit, or con- e Poor startability™
cylinders cases where no igni- nector in loose contact
tion signal is input to (3) Defective power transistor
ali the cylinders) unit
{4} Defective engine control unit
53 Ignition ceil and | With the engine run- {1) Defective ignition coil ¢ Unstable idling*
power transistor | ning, no ignition signal | (2) Open or short circuit in pri- ® Poor acceleration™
unit for 3-6 is input (except in mary ignition circuit, or con- ® Poor startability*
cylinders cases where no igni- nector in loose contact '
tion signal is input to (3) Defective power transistor
all the cylinders) unit
‘ (4) Defective engine control unit
54 Immobilizer sys- | Communication prob- | (1) Malfunction of communica- e Starting is
tem lem between the tion wire between the engine impossible
engine control unit and control unit and immobilizer-
the immobilizer-ECU ECU
(2} Malfunction of immobilizer-
ECU
(3) Malfunction of engine control
unit
58 Oxygen sensor | Even if engine has (1) Defective oxygen sensor e Poor exhaust
<rear> been warmed up, oxy- | (2) Open or short circuit in oxy- emission purifying
gen sensor sighal volt- gen sensor circuit, or con- performance
age does not change nector in loose contact '
to more than 0.1 V. (3) Defective engine control unit
NOTE

*: Failsafe/backup function is in operation.
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LIST OF FAIL-SAFE/BACK-UP FUNCTIONS

When the failure of a major sensor is detected by the self dlagn03|s functions, the preset control logic
provides controls to assure safe operation of the vehicle.

Trouble item Controls to be provided in the event of trouble

Air flow sensor {1} Injector basic drive timing and basic ignition timing read from the preset map based on the
throttie position sensor (TPS) signal and engine speed signal {crank angle sensor signal).

(2) Idle speed control servo fixed at predetermined position, and no idling speed control
achieved.

Intake air tempera- | Controls provided on the assumptioh that intake air temperature is 25°C -
ture sensor

Throttle position No additional fuel injection prowded on the basis of throitle posmon sensor signal at accelera-
sensor. (TPS) | tion
Engine coolant Controls provided on the assumption that engine coolant temperature is 80°C

temperature sensor | (Even if the sensor signal returns to normal, this control mode is retained untll the ignition
switch is set to OFF.)

Cam position (1) Fuel injected into all cylinders simultaneously

sensor (Provided that no No. 1 cylinder top dead center has been detected since the ignition
switch was placed in the ON position)

(2) Fuel cut 4 seconds after a failure was detected
(Provided that no No. 1 cylinder top dead center has been detected since the ignition
switch was placed in the ON 'position)

Barometric Controls provided on the assumption that barometric pressure is 101 kPa
pressure sensor .

Detonation sensor | The ignition timing is switched from the timing for super petrol to the timing.for standard
<6G74-SOHC 24 petrol.
Valve Engine>

Ignition coil and Fuel cut for cylinders whose ignition signal is abnormal
power transistor
unit

Cxygen sensor No air-fuel ratio feedback control (closed loop control) achieved
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14E0188

Engine warning lamp
" (check engine lamp)

READ OUT OF MALFUNCTION CODE
Precautions for Operation

(1) When battery voltage is low, no detection of failure is
possible. Be sure to check the battery for voltage and
other conditions before starting the test.

(2) Diagnosis item is erased if the battery or the engine

- control unit connector is disconnected. Do not disconnect
the battery before the diagnosis result is completely read.

(3) Be sure to connect or disconnect the MUT-II with the
ignition switch turned off.

WHEN USING THE MUT-IT

Caution
Turn off the ignition switch before disconnecting or
connecting the MUT-IL.

{1} Connect the MUT-II to the diagnosis connector.

(2) Turn the ignition switch to ON.

(3) Take a reading of the diagnosis output.

{(4) Repair the problem location, referring to the diagnosis
chart.

(5) After turning the ignition switch once to OFF, turn it back
to ON.

(6) Erase the diagnosis code.

(7) Recheck to be sure that the condition is normal.

WHEN USING THE ENGINE WARNING LAMP
(CHECK ENGINE LAMP)

(1) Use the special tool (diagnosis code check harness) to
earth the diagnosis test mode control terminal (terminal
(D} of the diagnosis control terminal (16 pin).

(2) Turn the ignition switch to ON. :

(3) Take a reading of a diagnosis output according to how
often the engine warning lamp flashes. -

(4) Repair the problem location, referring to the diagnostic
chart.

(5) Erase the diagnostic code by the following procedure.

Turn the ignition switch to OFF.

After removing the battery cable from the battery

terminals for 10 seconds or more, reconnect the

cable.

Warm up the engine and let it idle for approx. 15

minutes. .

Turn the ignition switch to ON and take a reading of

the diagnostic output to check if a normal code is

output.

® ©® 0
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DIAGNOSIS RESULT DISPLAY METHOD USING THE CHECK ENGINE/MALFUNCTION INDICATOR

LAMP

Example of flashing patterns when diagnosis code outputs Normal flashing pattern

Diagnostic trouble code No, 24

1.5 sec. 0.5 R
—l '1_ 3ec

Mluminates
Not I ‘ L

[_I_ 0.5sec. . l—T“ 0.5 sec.

II lHuminates - .
IHHH Not _’—IIHIIIIHHI

iluminates : illuminates
LPaus;et time:— Ten-digit —— Digit J— One-digit J
3 sec. sighal section:  signal
2 sec.
6FU2060 4FU2061
NOTE

Cther diagnosis items are also output as lamp flashing corresponding to MUT-II diagnosis code numbers.

Diagnosis by DIAGNOSIS 2 MODE

(1) Using the MUT-II, changeover the diagnosis mode of the
engine control unit to DIAGNOSIS 2 MODE.

(2) Carry out a road test.

(3) Read the diagnosis code in the same manner as “READ
OUT OF MALFUNCTION CODE” and repair the
malfunctioning pari.

(4) Turn the ignition switch OFF and then turn it ON again.
NOTE
By turning the ignition switch OFF, the engine control unit

will changeover the diagnosis mode from DIAGNOSIS 2
- MODE to DIAGNOSIS 1 MODE.

(5) Erase the malfunction codes.
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CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

Problem symptoms | Start- Idling Driving =
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Check ltems 2|5 |3l |EiZ2 |2 |6 |6 |8 |2 |8 &
Power Supply and Ignition Switch-IG O P.13-29
Engine Control Unit Power Earth @[] P.13-31
Fuel Pump : _ GRIO0O] OO P.13-32
Air Flow Sensor . @@kl - |@E®E @[] P.13-35
Intake Air Temperature Sensor ® @5)@H] @(z] P.13-40
Barometric Pressure Sensor 0] ®le] @] P.13-43
Engine Coolant Temperature Sensor CHONGHGHOHGH O P.13-45
Throttle Position Sensor . ®fg GR|@4 P.13-48
idle Position Switch ©H @R O P.13-51
Cam Position Sensor 6H GH @E) . .. |P.13-54
Crank Angle Sensor ®s}@[8] @[g] @] P.13-58
fghition Switch-ST <M/T> @[2)| (4] P.13-61
Ignition Switch-ST and Inhibitor Switch <A/T>  |@[4]|@(4] ® P.13-62
| Vehicle Speed Sensor ® ® P.13-64
Power Steering Fluid Pressure Switch ® P.13-66
Air Conditioner Switch and Power Relay @ P.13-68
Detonation Sensor <6G74-SOHC 24 Valve Engine> @l P.13-70]|.
Oxygen Sensor ® PIrge
Injectors @)jeE QR|eReRIGT @] @ |P.18-79
Idle Speed Control Servo (Stepper Motor) OHORNCH VA ®e] P.13-84
Ignition Coil and Power Transistor @7l WKl @®s] aa) |eE P.13-89
Purge Solenoid P.13-95
EGR Control Solenoid Valve @Ml - |©ME on P.13-97
Anti-skid Brake Signal @ P.13-99
Fuel Pressure ®[6]|@f4] @EIGRE|EE]EE @f2] P.13-100

O: Warm engine (figures inside the (O indicate the checking sequence.)
[]: Cold engine (figures inside the [ indicate the checking sequence.)
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PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

Hem Symptom
Won't start The starter is used to crank the engine, but there is no combustlon within the
o (no initial combustion) cylinders, and the engine won't start.
&=
'g Starting problem There is combustion within the cylinders, but then the engine soon stalls.
{n | (initial combustion, then stall) .
(Starting takes a long time.) Engine won't start quickly.
Idling instability Engine speed doesn’t remain constant; changes during idling.
{Rough idling) Usually, a judgement can be based upon the movement of the tachometer point-
er, and the vibration transmitted to the steering wheel, shift lever, body, etc. This
oy is called rough idling.
o : ;
g Incorrect idling speed The engine doesn't idle at the usual correct speed.
§’ Improper idling continuity This non-continuity of idling includes the following elements.
= Die out (1) Die out......... The engine stalls when the foot is taken from the acgelerator
Pass out pedal, regardless of whether the vehicle is moving or not.
(2)Pass out...... The engine stalls when-the accelerator pedal is depressed or
while it is being used.
Hesitation “Hesitation” is the delay in response of | Hesitation
Sag the vehicle speed (engine r/min) that Normal
occurs when the accelerator is \
depressed in order to accelerate from g Initial T,
the speed at which the vehicle is now 2| .. clarator / e
traveling, or a temporary drop in vehi- 11 pedal R/
cle speed (engine r/min) during such S| depression A
acceleration. Serious hesitation is ® T AN
called “sag”. - ool Sag
Time 1FU0223
Poor acceleration Poor acceleration is inability to obtain an acceleration corresponding to the
degree of throttle opening, even though acceleration is smooth, or the inability to
reach maximum speed.
o | Stumble Engine r/min response is delayed
£ when the accelerator pedal is initially
S depressed for acceleration from the
stopped condition. - Normal
3
2 [ Initial
g accelerator 4 /
2| pedal /.
® | depression )
> P
Idling - Stumble
Time 1FU0224
Shock The feeling of a comparatively large impact or vibration when the engme is
accelerated or decelerated.
Surge This is repeated surging ahead during constant speed travel or during variable
speed travel
Knocking A sharp sound like a hammer striking the cylinder walls during driving and which

adversely affects driving.

Stopping

Run-on (Dieseling)

The engine continues to run even after the switch is turned OFF. This is called
dieseling.
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SERVICE ADJUSTMENT PROCEDURES

ACCELERATOR CABLE INSPECTION AND
ADJUSTMENT <VEHICLES WITHOUT
AUTOCRUISE CONTROL SYSTEM>

Refer to Basic Manual.

FUEL FILTER REPLACEMENT

Refer to Basic Manual.

FUEL GAUGE UNIT REPLACEMENT
Refer to Basic Manual.

2-WAY VALVE REPLACEMENT

Refer to Basic Manual.

FUEL PUMP OPERATION CHECK
Refer to Basic Manual.

HOW TO REDUCE THE FUEL LINE INTERNAL
PRESSURE

Refer to B_asic Manual.

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 throttie body.

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

Caution .
Do not aliow 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 diagnosis code.

0. Adjust the basic idle speed.

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 minuies.

SeeN o
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Throttle position
sensor connector

7FU2097

Terminal 3 Terminal 1

(sensor output) {sensor earth) l:l

sensor

Throttle position

FFU0633

IDLE POSITION SWITCH AND THROTTLE
POSITION SENSOR ADJUSTMENT

1. Connect the MUT-II to the diagnosis connector.
When not using the MUT-II, proceed as follows;
(1) Disconnect the connector of the throttle position
sensor.

(2) Connect an ohmmeter between terminai 2 (idle
position switch) and terminal 1 {sensor earth) by using
jumper wires.

2. Insert a thickness gauge as follows:
Insert a thickness gauge with a thickness of 0.65 mm
between the fixed SAS and the throttle lever.

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

4. Loosen the throttle position sensor mounting bolt, and then
turn the throttle position sensor 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 counterclockwise
and find the point where the idle position switch turns off.
Securely tighten the throttle position sensor mounting bolt
at this point. :

7. When not using the MUT-II, proceed as follows;

(1) Disconnect the throttle position sensor connector, and
connect the special tool (test harness: MB991348) in
between.

(2) Connect digital voitmeter between terminal 3 (sensor
ouiput) and terminal 1 (sensor earth).

(3) Turn the ignition switch to ON {(but do not start the
engine).
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8. Check the throttle position sensor output voltage.
Standard value: 400 — 1,000 mV

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

10. Remove the thickness gauge.

11. Turn the ignition switch to OFF.

12. Disconnect the MUT-IL.
When the MUT-II is not used, remove the special tool, and
connect the throttle position sensor.

FIXED SAS ADJUSTMENT
NOTE
1. The fixed SAS should not be moved unnecessarily; it

has been precisely adjusted by the manufacturer.
2. lf the adjustment is disturbed for any reason, readjust

WIEPIAN as follows.
a 1. Loosen the tension of the accelerator cable sufficiently.
, B 2. Back out the fixed SAS lock nut. ,
Fixed SAS 3. Turn the fixed SAS counterclockwise until it is sufficiently
- - backed out, and fully close the throttle valve.
T TFU0463 4. Tighten the fixed SAS until the point where the throttie
. lever is touched (i.e., the point at which the throttle vaive
begins to open) is found.
From that point, tighten the fixed SAS 1 1/4 turn. :
5. While holding the fixed SAS so that it doesn’t move,
tighten the lock nut securely.
6. Adjust the tension of the accelerator cable.
7. Adjust the basic idling speed.
8. Adjust the idle position switch and throttle position sensor:
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BASIC IDLE SPEED ADJUSTMENT

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 misiake, 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. :

1. Perform inspection, with the vehicles in the following
condition.
® Engine coolant temperature: 80 — 95°C
® |ights and all accessories: OFF
® Transmission: Neutral (P range for vehicles with
automatic transmission) ‘
2. Connect the MUT-II to the diagnosis connector (16-pin).

NOTE ‘
When the MUT-II is connected, the diagnosis control
terminal should be earthed.

3. Start the engine and run at idle.
4. Select the item No. 30 of the MUT-II Actuator test.

NOTE :
This holds the ISC servo at the basic step to adjust the
basic idle speed.

5. Check the idle speed.
- Standard value: 700 + 50 r/min

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 fo
the throttle valve, so clean it.
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Speed adjusting 6. If not within the standard value range, turn the speed
screw (SAS) 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.

%WU\H

7. Press the MUT-II clear key, and release the ISC servo
from the Actuator test mode.

NOTE
Unless the I1ISC servo is released, the Actuator test mode
will continue 27 minutes.

8. Switch OFF the ignition switch.

9. Disconnect the MUT-IL.

10. 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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ON-VEHICLE INSPECTION OF MPI COMPONENTS
COMPONENT LOCATION
Name Symbol | Name Symbol
Air conditioner relay F Fuel pump check terminal A
Air conditioner switch R Idle speed control servo L
Air flow sensor (incorporating intake air Ignition coil (power transistor) M
temperature sensor and barometric pressure N
sensor) Inhibitor switch U
Cam position sensor G Injector E
Control relay/Fue! pump relay T Oxygen sensor <6G72-SOHC 24 Vaive A
' . Engine>
Crank angle sensor J Oxygen sensor <6G74-SOHC 24 Valve W
Engine>
Detonation sensor <6G74-SCHC 24 Valve | Power steering fluid pressure switch M
Engine> .
Diagnosis connector e} Purge control solenoid valve
EGR control solenoid valve C Throttle position sensor (with idle position B
- - switch)
Engine control unit S
Engine coolant temperature sensor K Vehicle speed sensor P
Engine warning lamp (check engine lamp) Q
i ;E! BjclO
ij i
7FU2256

7FUNI67
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B> 7/ i 0
' 8

idle position
switch)
(TN

s
N TR -

g

Fuel pump check
& =

o ] ?FfUM/ a ) \ \ %/’;’_“\:‘7&:1439

EGR control
solenoid
valve

sprocket
{Left bank)

Cam position
sensor

sprrcket ;

FEUI559

"N Detonation sensor m Ve
TN OV | | ] 7FUNSY
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Engine coolant
temperature sensor

Air flow sensor
(incorporating intake
air temperature ,
sensor and barometric >\

AN
(3. pressure sensor
3 Presst ) TFUILB4

B, =)

Air conditioner

-

it 7~
'
!
)

\@WE\:IE}\‘ i

AnAl T T T 7 1runirs

Engine warning lamp 20087
(Check engine lamp}

'

iy
i
i}

[

Control relay and
Fuel pump relay
NN TFU2010

! Engine control
unit
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Inhibitor switch : <6G72-SOHC 24Valve Engine> \\__

09G0009

<6G74-SOHC 24Valve Engine>

Oxygen sensor {front) —
{ b
i

COMPONENT INSPECTION PROCEDURE
USING MUT-II

(1) Check by the service data and actuator test function. If
any abnormality is found, check the body harness,

SN components, etc. and repair as necessary.

Self-diagnosis (2) After repair, check again with the MUT-II to make sure

connactor that the input and output signals are now normal.

(3) Erase the seli-diagnosis malfunction code in memory.

(4) Disconnect the MUT-II.

(5) Start the engine and perform running test, etc. to make
sure that the troubles have been corrected.
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MP! Components

POWER SUPPLY (Control relay) AND IGNITION SWITCH-IG

]
Control relay and
fuel pump relay

ARFAN

TFU2010

Engine control unit connector

FIIIIIIIIIIO——-

~ Contro! relay 4 3 4

Battery

o

O

o

-

pre—— (M fr—

=

F

-8
R ZE RN )
——
Engine
control
unit 12 25

A Equipment
side connector
w4

Ignition switch-1G

1

2

3

4

82

supply supply

38
[ é
Power Power

OPERATION
While the ignition switch is ON, battery power is supplied to the engine control unit, the injector, the air

flow sensor, etc.

9FU0393

TFU1943

® When the ignition switch is turned ON, the battery voltage is applied from the ignition switch to the
engine control unit, which then turns ON the power transistor to energize the control relay coil. This
turns ON the control relay switch and the power is supplied from the battery to the engine control unit
through the control relay switch. '
INSPECTION
Using MUT-II
Function ltem No. - Data display Check condition Stanqard value
Data reading 16 Engine control unit Ignition switch: ON sV

power voltage




On-Vehicle Inspection of
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1 Measure the ignition switch (IG) terminal
input voltage.
¢ Engine control unit connector:
Disconnected — 2
Ignition switch Voltage (V) ' Repair the
harness.
OFF 0—1 5, (lgnition
Engine control ON sv o \ switch — (83))
unit hamess or check the
side connector ignition
ONO42T switch,
2 Measure the power supply voltage of the
AH y control relay.
arness side - e
connector ¢ |gnition switch: OFF
# Control relay connector: — 3
211 Disconnected
a3
1 Voltage (V)
U r . Hepair the
: sV T harness.
1 E (Battery-
{ )1 ®FE6m
TFU1928
3 Engine control unit Check for an open-circuit, or a short-circuit
harness side connector | to earth, between the engine control unit and
the control relay.
A Hamess side & Engine control unit connector: —> |4
connector 59 Disconnected
(511 ® Control relay connector:
a3 Disconnected . '
Repair the
o ) 17 harness.
(@® 2] - &)
TFU2012
4 Engine control unit Check for an open—circuit, or a short-circuit
hamess side connector | to earth between the engine control unit and
the control relay.
A Harness side ¢ Control relay connector: — | 5
connecior Disconnected :
1K e Engine control unit connector:
ar3 Disconnected Renair th
epair the
£ OK =17 hamess.
@m-
‘ 12, &8)
TFU2013
5 Measure power voltage to the actuator.
e Control relay connector:
Connected
® Engine control unit connector: —t A
211; Connected
a[3 )
. Engine Voltage (V ’
A Harness side g - ge ) ] Replace the
connector Cranking 8 V or higher o —t=3= control relay
_[]]_ Racing sV or defective
.. engine
7FU1930 control unit
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On-Vehicle Inspection of
MPi Components

- 13-31

= A Equipment
| side
{ connector

TFU1931

CONTROL RELAY INSPECTION
(1) Check for continuity between the control relay terminals.

ENGINE CONTROL UNIT POWER EARTH

control
unit

7FUNZ0

OPERATION
Earth the engine control unit.
TROUBLESHOOTING HINTS

Battery Terminal No.
voltage '
1 2 3 4
Not supplied O ' O
Supplied O - O
@ @
(2) If there is a problem, replace the control relay.
Engine
control
unit
4 v
13 26
= 01A0191

Engine control unit connector

=

pom——— 0P I 2 =T

st ot T

I )|
o P I 1

S uaddhuaan

9FU0393

If the earth wire of the engine control unit is not connected securely to earth, the unit will not operate

correctly.

HARNESS INSPECTION

1

Engine control
unit harness
side connector

01P0150

Check for continuity of the earth circuit

#® Engine control unit connector:
Disconnected

> Ao\

Repair the
= harness.

(13 — Earth)

(28] — Earth)
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FUEL PUMP

=

Ignition switch-1G

7 Fuel pump unit o 03We17
Engine control unit connector )

—Hr= c——— I ST fee—— T ] T i T | B BN oo DO s TN

L] ] Lt o EERRERNN
- FPPEREA A ..,||.?331§$ | oruoass

OPERATION :

® The fuel pump is driven when the engine is
cranking and while the engine is running.

® When the engine is cranking and while the
engine is running, the engine control unit turns
the power transistor ON to supply power to the

INSPECTION
Using MUT-II

Fuel Fuel pump
pump drive

1]

A Equipment side
connector
T =2 3 A 4 Fuel pump relay
et ] 1(2
s 34 |
\ Tiat y
7 r _ON
Gl < Fuel pump OFF ™
drive_ > : .
terminal ||| 7Fu1492
B Equipment
Fuel pump _
connector \ side c'\o/r:nector ) .
. — 2 /
R

terminal
harness side
L 4 connector

8" .
Engine * No..22 is f(_)r
A cor?trol vehicles with
p— unit immobilizer
TFB19832

fuel pump relay coil. This causes the fuel
pump relay switch to turn ON, and current is
supplied from the ignition switch via the fuel
pump relay switch to drive the fuel pump.

Function item No. Activation Check conditions Check description Normal condition
Actuator test | 07 Activates the | ® Engine cranking | Pinch the return hose | Pulsations can be felt.
fuel pump and feel the pulsations
and circulates | ® Fuelpump of the fuel flow.
the fuel. forced activation
Make the check | Listen close to the fuel | Sound can be heard.
under both of the | tank for the sound of
above condi- the pump operating.
tions.
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HARNESS INSPECTION

Check the fuel pump.

e Apply battery voltage to the fuel pump
drive terminal and operate the pump.

Fuel pump
drive terminal

Check for continuity of the fuel pump

_ earthing line.
®Haress side ® Fuel pump connector:
connector Disconnected — 3
Repair the
% =T hamess.
: @®-
= Earth)
1FU0S21
3 Check for open-circuit or short-circuit
) between the fuel pump and the fuel pump
) rive terminal.
®Harness side drive terminal
i
® Fuel pump connector: —
connector Disconnected > 4
¢ Fuel pump relay connector:
Disconnected
Repair the
% =T hamess.
® 21—
| om
4 Measure the power supply voltage of the
AH id fuel pump relay -
cc?rmgg?ofl e e Fuel pump relay connector: ‘ 5
Disconnected
2|1 Repair the
a Ignition switch Voltage (V) harness.
% OFF 0—1 (Igpition
, switch —
: ON sv OX( — T oR 6
1 or check for
\ / = ignition
TFU1828 switch.

Engine control | Check for an open-circuit, or a short-circuit
unit harness | to earth between the fuel pump relay and

side connector | the engine control unit.
o K Fl:lel pump relay connector: —_— 6
L2 (1 Disconnected
al3 ¢ Engine control unit connector:
Disconnected )
A Harness side N Repair the
connector =17 harness.
S @3-
*: No. 22 is for vehicles with or 22))

immobilizer "? FU13945
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On-Vehicle Inspection of
MPI Components

6

A Harness side

Check for continuity between the fuel pump
drive terminal and the control relay.

& Fuel pump relay connector;

Measure the power supply voltage of the

connector Disconnected — 7
e Fuel pump connector; .
2114 Disconnected
43 Repair the
T hamess.
(@®m-
= © )
TFU1934
7 Check for an open-circuit, or a short-circuit |
to earth between the fuel pump relay and
A o B harness side | the fuel pump.
arness sige connector ¢ Fue!l pump relay connector: e
connector Disconnected > 8
2114 ¢ Fuel pump connector:
a3 Disconnected
= Repair the
=T hamess.
- (@®m-
L ® (2)
TFU1935
oK

| fuel pump.
& Fuel pump relay connector:
Connected — A
2111 ® Engine control unit connector:
413 Connected :
A Hamess side Engine Voltage (V) Fuel pump
connector — relay or
Cranking 8 V or more engine
Racing sV control unit
is defective.
FUEL PUMP RELAY CHECK
‘{: (1) Check for continuity between the fuel pump relay
Nz terminals.
121
ey 7B Battery Terminal No.
; voitage
| A Equipment 1 2 3 4
P side
! connector Not supplied O O
L Supplied O O
TFU1931 © ®

(2) If there is a problem, replace the fuel pump relay.
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AIR FLOW SENSOR

Air flow sensor
(with buiit-in intake
air temperature sensor
and barometric pressure -\,

§\€‘§en30r)\ TFUI4B4A

@ Equipment side
connector

Contrel relay

Air flow sensor A4

:

® Harmness side
connector

—

QROROONO!

SELIB03

Qutput frequency (Hz)

-
Air flow rate (liters/second)
’ 182451

OPERATION

® The air flow sensor located in the air cleaner
converts the engine intake air volume into a
pulse signal of frequency proportional to the
air volume and inputs it to the engine control
unit, which then computes the fuel injection
rate, etc. based on the input signal.

e The air flow sensor power is supplied from the
control relay to the air flow sensor and is
earthed in the engine control unit. The air flow
sensor generates a pulse signal as it
repeatedly opens and closes between the 5V
voltage supplied from the engine control unit
and earth.

TROUBLESHOOTING HINTS

Hint 1: If the engine stalls occasionally, crank the
engine and shake the air flow sensor
harness. If the engine stalls, poor contact of

: the air flow sensor connector is suspected.

Hint 2:1f the air flow sensor output frequency is

iv—JWV-()_ :
. i
Y7 N5 '3
PICK UP
AN18 AN 92 A 90 ‘
.| Engine
Y control
unit
A
7FEUQ654

Engine control unit connector

l

n 2 D 0@ £ 1 O = [ H . 1.0

bt 0K

IS

A RARRARA .

nknionl kol | X "

Hint 3:

9FU0393

other than 0 when the ignition switch is
turned on (but not starting the engine),
faulty air flow sensor or engine control unit
is suspected. ,
If the engine can be run idle even though
the air flow sensor ouiput frequency is out
of specification, troubles are often found in
other than the air flow sensor itself.

[Examples]

(1) Disturbed air flow in the air flow sensor
(Disconnected air duct, clogged air
cleaner element)

(2) Poor combustion in the cylinder
(Faulty ignition plug, ignition coil,
injector, incorrect compression
pressure, etc.)

(3) Air leaking into the intake manifold
through gap of gasket, etc.

(4) Loose EGR valve seat.
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INSPECTION
Using MUT-II
<Air Flow Sensor>
Function ltem No. | Data display Check condition Engine state Standard value
Data reading | 12 Sensor air e Engine coolant 700 rimin (Idle) 25-51Hz
volume temperature: 80 -
(frequency) - 95°C 2500 r/min 74-114 Hz
¢ Ia:gcr;gpszc?rri.lg ) Racing Freguency increases
s with racing
OFF
e Transmission:
Neutral (P range
for vehicles with
AT)

NOTE

When the vehicle is new [within initial operation of about 500 kmj] the air flow sensor output frequency may be about
10 % higher.

<Air Flow Sensor Reset Signal>

Function ltem No. | Data display Check condition . Engine state Standard value
Data list 34 Reset signal | ® Warm up the 700 r/fmin (ldle) ON
condition engine
2500 r/min OFF

<Volumetric Efficiency>

Functicn Hem No. | Data display Check condition Engine state Standard value
Data fist 37 Volumetric ® Engine coolant 700 v/min (Idle} 15-35%
efficiency temperature: 80 -

~95°C 2500 r/min 15-35%

¢ Laomp;sr;taig?sso- Sudden racing Freguency increases
gFIE ) with racing

e Transmission:
Neutral
(P range for
vehicles with

A)
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Analyzer Wave Pattern Inspection Using an Analyzer
— Measurement method
4 (1) Disconnect the air flow sensor connector, and connect the
Special special tool (test harness: MB931348} in between. (All
p%tlt(irns terminals should be connected.)
pickup (2) Connect the analyzer special patterns pickup to terminal
® of the air flow sensor connector.
{1 :
7EUN9S5
Standard wave pattern Observation conditions
V) The time {cycle time) T is reduced when Function Special patterns
10+ T the amount of intake air increases. i :
Pattern height Low
T e T2 . TimesT1and T2 are equal. -
Pattern selector Display
Engine r/min Idle speed (700 r/min)
Time
0 7FUNYY

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

(V)
10 B

Time

7FUQ880

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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JULTULL

01P0O189D

Examples of abnormal wave patterns
e Example 1

Cause of problem
Sensor interface malfunction

Wave pattern characteristics 7
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.
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On-Vehicle Inspect
MPI Components

lon of

13-39

A Harness side

Check the continuity between the air flow .
sensor and the control relay.

o Control relay connector:

" 7FU0657

connctor Disconnected —s |2
TV ETEY ATV, | @ Air flow sensor connector:
2|1 (EITIelBId 312(1) Disconnected
4|3 NOTE
Touch the circuit tester probes to both ends Repair the
B %?;\;roi of the harness. OX( ==7> hamess.
hamess g -
side 7FU1946
connsctor
2 A Hamness side Check for continuity of the earth circuit.
connector ¢ Air flow sensor connector: Disconnected
(8X7X6XEX4X3X2X 1] 5> 3
. Repair the
% =T hamess.

@ BE-)

® Harness side
connector

Engine control

unit hamess
ide connector

Check for open-circuit or short-gircuit
between the air flow sensor and the engine
controf unit.

2

¢ Air flow sensor connector: —
Disconnected
& Engine contrel unit connector:
Disconnected
Repair the
iy = |7 harness.
(@ [3] - [0)
® 71— [E)
TFU2102
4 Measure the applied voltage.
- ] ® Air flow sensor connector:
. S Disconnected
- & Engine control unit connector:
® Harness N Connected -T> A
side e Ignition switch: ON
connector :
Voltage (V) Replace the
) —3 cngine
48-5.2 control unit.
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connector
A EEETED

Air flow sensor Intake air
connector —@_ temperature

RATURE SENSOR
S
g 3
ol °
® 2
_ 8 g
. (i'n =
Air flow sensor o
< : (with built-in intake air N )
= temperature sensor and '
\ -\\} barometric pressure sensor) Temperature 182458 Temperature o
NN N 7EU1484 : 1621008
: @ Equipment side

Intake air

temperature sensor FFU06SS

@ Harness side sensor
connector
w5 Ry
pp— 92 A 72 Engine control unit

Engine control unit connector

=

[, g A me e A e——— me o a..o

-

R

ENANNNR AN RRANA

$FU0393

OPERATION

The intake air temperature sensor converts the
engine intake air temperature into a voltage
and inputs it to the engine control unit, which
then corrects the fuel injection rate, etc. based
on the input signal.

The 5 V power in the engine control unit is
supplied via a resistor in the unit to the intake
air temperature sensor. Via the sensor which
is a kind of resistor, it is earthed in the engine
control unit. The intake air temperature sensor
resistor has such characteristic that its
resistance decreases as the intake air
temperature rises.

¢ The intake air temperature sensor terminal
voltage increases or decreases as the sensor
resistance increases or decreases. Therefore,
the intake air temperature sensor terminal
voltage changes with the intake air
temperature, decreasing as the temperature
rises.

TROUBLESHOOTING HINTS

The intake air temperature sensor senses the
intake air temperature in the air cleaner so that it
may indicate a temperature different from outside
temperature depending on engine operating state.
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INSPECTION
Using MUT-II
Function ltem No. | Data display | Check condition Intake air temperature °C | Standard value °C
Data reading | 13 Sensor Ignition switch: ON | At—20 -20
temperature | or engine running
At0O ¢
At 20 20
At 40 ' 40
At 80 ) 80
HARNESS INSPECTION
1 Check for continuity of the earth circuit.
& Air flow sensor connector: Disconnected

(8X7X8XBX4X3X

Repair the
=% hamess.

@®E-E)

7FU0657

@ Harness side

Engine control
unhit harness

Check for open-circuit or short circuit
between the intake air temperature sensor
and the engine control unit.

connector

® Air flow sensor connector:

(8 X7 X6X5X4X3X2X1] Disconnected
= e Engine control unit connector:
Disconnected
Repair the
=17 harness.
@®E-@ .
TFU2103
3 . ' | Measure the power supply voltage.
® Harmness side connector [_]| | ® Airtlow sensor connector: Disconnected

® |gnition switch; ON
¢ Engine control unit connector: Connected

[ 00000000

[ma]

Jcn

O

> Lo

Repair the
-3 engine
control unit

Voltage (V)
45-4.9

E

oK
oK
oK
oK
oK
oK

[ ==

7EU0650
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Air flow sensor
side connector

N

XEX7X
A.A & M’

7EUOS61

SENSOR INSPECTION

(1) Disconnect the air flow sensor connectors.
(2) Measure resistance between terminals & and ®).

Temperature °C

Resistance kQ

0 6.0
20 2.7
80 0.4

Intake air temperature
sensor

(3) Measure resistance while heating the sensor using a hair

drier.

Temperature

Resistance

Higher

Smaller

(4) If the value deviates from the standard vaiue or the
resistance remains unchanged, replace the air flow

sensor assembly.
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PRESSURE SENSOR
@ Equipment side
Air ] connector
Ir tlow sensor : Barometric pressure sensor
{with built-in intake
C air temperature sensor
\ and barometric pressure P Air flow sensor
sensor) 2 connector
\ = N TFU484 .
@ Harness side
connector
X
AV w2 A &4
Barometric (
pressure
sensor
B EEAR)
SEL1803]
Engine control unit A g1 A 85 A92
A/
7FU0663
5V ”r
7FEU0664
Engine control unit connector
» - e A =
JN:JI'\I)NNI"A T AFNFN : ble % <
760 !
Barometric pressure [mmHg (in Hg)] (3C) ecisst 9FU0393

OPERATION

® The barometric pressure sensor converts the

barometric pressure into a voltage and inputs
it to the engine control unit, which then
corrects the fuel injection rate, etc. based on
the input signal. .
The 5 V power in the engine control unit is
supplied to the barometric pressure sensor.

Through the circuit in the sensor, it is earthed
in the engine control unit.

The barometric pressure sensor output voltage
which is proportional to the barometric
pressure (absolute pressure) is supplied to the
engine control unit.
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On-Vehicle Inspection of
MPI Components

TROUBLESHOOTING HINTS

Hint 1: If the barometric pressure sensor is faulty,
poor driveability is caused at high altitude,

pressure sensor drops significantly during
high speed driving, check the air cleaner for

in particular. clogging.

Hint 2: f the pressure indication of the barometric

INSPECTION '

Using MUT-II

Function ltem No. | Data display Check condition Altitude m Standard value kPa
Data reading | 25 Sensor Ignition switch: ON At 0 101
pressure

At 600 95
At 1,200 88
At 1,800 81

HARNESS INSPECTION

1

@ Harness side connector

Check for continuity of the earth circuit.
& Ajr flow sensor connector: Disconnected

00000000 . S5
Repair the
% ~=1> hamess.
@[E-
7FU0657
2 Engine control | Check for an open-circuit, or a short-circuit
unit hamess | o earth between the engine control unit and
$Slde CONNECION | the barometric pressure sensor. ,
—| ® Airflow sensor connector: | —
) - Disconnected > 3
S = = QO ¢ Engine control unit connector:
® Harness side [] [] Disconnected
connector i ‘ Repair the
( 17 harmess.
@ [2)-
@ -
TFU2104
3 Measure the power supply voltage of the
C barometric pressure sensor.
EOEEACIED g | Anfowsensor connector
. = 0 o . ——
® Harness side ] = ® |gnition switch; ON
connector ¢ Engine control unit connector: :
Connected
— Replace the
Voltage (V) =3 cngine
e control unit
48-52
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ENGINE COOLANT TEMPERATURE SENSOR

‘ﬁ'r\- ey} AN .
3 ngine coolan
NG Engine coolant
a3 L emperature sensor
Zo\ "
I\ G
T . T 7
(2]
¥
A Equipment side
connector
- Engine coolant \
temperature sensor TIp 7EU2050
N 92 /N 83
. Engine \vj
. Resis- control
tance . module
r
5V
Temperature 182458
PFU0I06
Engine control module
Output boan 2 =
Voltage
A ; &R‘:‘_A mo—qF- I~ I
Temperature . 1621008 9FU0393
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OPERATION

The engine coolant temperature sensor
converts the engine coolant temperature into a
voitage and inputs it to the engine control unit,
which then controls the fuel injection rate and
fast idle speed when the engine is cold based
on the input signal.

e The engine coolant temperature sensor
terminal voltage increases or decreases as the
sensor resistance increases or decreases.
Therefore, the engine coolant temperature
sensor terminal voitage changes with the
coolant temperature, decreasing as the

e The 5 V power in the engine control unit is temperature rises.
supplied via a resistor in the unit to the engine TROUBLESHOOTING HINTS
coolant temperature sensor. Through the , . ,
sensor which is a kind of resistor, it is earthed If the fast idle speed is inadequate or the engine
in the engine control unit. The engine coolant emits dark smoke during engine warm up
temperature sensor resistor has such operation, the engine coolant temperature sensor
_ characteristic that its resistance decreases as is often faulty.
the coolant temperature rises.
INSPECTION
Using MUT-I1
Function ltem No. | Data display Check condition Coolant temperature °C Standard value °C
Data reading | 21 Sensor Ignition switch: ON | At—-20 -20
termperature | or engine operating
At 0 0
At 20 20
At 40 40
At 80 80
HARNESS INSPECTION

1

A Harness side
connector

gFUoN2

| Check for continuity of the earth circuit.
¢ Engine coolant temperature sensor

connector: Disconnected ’
— 2

- Repair the
om =T> harness.

(@ [21-E3)
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2

A Harness side
connector

Engine control
unit harness
side connector

Check for open-circuit or short circuit
between the engine coolant temperature
sensor and the engine control unit.

& Engine coolant temperature sensor
connector: Disconnected
# Engine control unit connector:

oK &

PFU0156

9FU0157

=5 Disconnected
y Repair the
S OX( =P harness.
@®D-6)
) 9FUOTI3
3 Measure the power supply voltage. -
® Engine coolant temperature sensor
A Harness side connector: Disconnected
connector ¢ Ignition switch: ON —_
# Engine control unit connector: Connected
Voltage (V)
45-49 Replace the
o ( = engine
-[J- control unit
T 9FUOII4
SENSOR INSPECTION

(1) Remove engine coolant temperature sensor from the

.intake manifold.

(2) With temperature sensing portion of engihe coolant
temperature sensor immersed in hot water, check

resistance.
Temperature °C Resistance kQ
0 58
20 2.4
40 1.1
80 0.3

(3) If the resistance deviates from the standard value greatly,

replace the sensor.
INSTALLATION

(1) Apply sealant to threaded portidn.

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

(2) Install engine coolant temperature sensor and tighten it to

specified torque.

Sensor tightening torque: 29 Nm
(3) Fasten harness connectors securely.



13-48 FUEL SYSTEM <6G72-SOHC 24Valve Engine, 6G74-SOHC 24Valve Engines — g ohicle lnspection o
THROTTEL POSITION SENSOR

BT T acqum
. i :
& // / % | -cgﬁ,’,ﬁiﬁf,? S hrotte position sensor
Throttle position i .
sensor / " b:e:e:o !
‘ —AMN v‘v‘v‘v
@ Harness side 1
connector ¥ ¥ ¥
e TR
i
G — |
0000 T
S5EL1400]
Engine control
unit AN92 As4s  Ast
Y FAN
7T o
— 5V
2
g’ 7EU0672
e Engine control unit connector
E :n-) oo t— | (w (nln? L ] | I 1 H10..0 1 = W
E 2 ~
©
Fl« . S R Y O b P ot =z <)
Minimum Maximum i Fa F
Throttle shaft turning angie 162481 PFU0393

OPERATION : ‘ TROUBLESHOOTING HINTS

e The throttle position sensor converts the Hint 1: The throttle position sensor signal is more
throttle position opening into a voltage and important in the control of automatic
inputs it to the engine control unit, which then transmission than in the engine control.
controls the fuel injection based on the input Shifting shock and other troubles will be
signal. : caused if this sensor is faulty.

e The 5 V power in the engine control unit is. Hint 2: If the output voltage of the throttle position
supplied to the throttie position sensor, sensor is out of specification, adjust the
Through the resistor in the sensor, it is earthed sensor and check the voltage again. If there
in the engine control unit. is an evidence of disturbed fixed SAS

® As the throttle valve shaft rotates from the idle setting, adjust the fixed SAS.

position to wide open position, the resistance

_ between the variable resistor terminal of the
throttle position sensor and the earth terminal
increases. As a result, the voltage at the
throttle position sensor variable resistance
terminal also increases.
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On-Vehicle Inspection of
MPI Components

13-49

INSPECTION
Using MUT-11
Function ltem No. | Data display Check conditions Throttle valve Standard value mV
Data reading | 14 Sensor Ignition switch: Set to idling 300 - 1,000
voitage left ON for 15 position.
: secondes or more -
Open gradually. Becomes higher propor-
tionally to valve opening
Open fully. 4,500 — 5,500
HARNESS INSPECTION
1 Check for continuity of the earth circuit.
) & Throtile position sensor connector:
® Harness side Disconnected
connector —_ |2
(1 X2X3X
y Repair the
OK =1 hamess.
@@D-@@
6FU124]
2 Engine contro! unit Check for an open-circuit, or a short-circuit
harness side connector | 10 earth, between the engine control unit and
) the throttle position sensor.
® Hamess side ® Throttle position sensor connector: — |3
connector Disconnected
e Engine control unit connector:
Disconnected
® Disconnect all other control unit Repair the
connectors which are connected to the =T harness.
throttle position sensor. (® 3-8
(@ [4-F1)
3 Measure the impressed voltage.
e Throttle position sensor connector:
i Disconnected .
® ?f,{ﬂgﬁfof'de ¢ Engine control unit connector: Connected —_—
f - & Ignition switch: ON
I@@Iﬂ) .
| — Voltage (V)
48-52 Replace the
om =1 engine
\. control unit.
~ 6FUI242
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sensor =2

\ \ -‘\ position %
NN\ 1rui4se

—|

ag

'J]CD
1

7FU0485

7FU0486

SENSOR INSPECTION
(1) Disconnect the throttle position sensor connector. .

(2) Measure resistance between terminal (D (sensor earth)
and terminal (4) (sensor power).

Standard value: 3.5 - 6.5 k2

(3) Connect a pointer type ohmmeter between terminal @)
(sensor earth) and terminal @ (sensor output).

(4) Operate the throttle valve slowly from the idle position to
the full open position and check that the resistance
_.changes smoothly in proportlon with the throttle valve
opening angle.

(5) If the resistance is out of specnflcatlon or fails to change
smoothly, replace the throttle position sensor.

TPS installation torque: 2.0 Nm

For the idle position switch and throttle position sensor
adjusting procedure, refer to P.13-21.
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IDLE POSITION SWITCH
= o Engine control unit
, !
Throttle position sensor
. % | 5V
ST ! I
(87 Y92
® Harness side | dlé position
connector @ Equipment side  switch 1o 1
connector
0000) ©
Throttle position
= | sensor connector ]
@ |
2 ] SEL1400 ‘
P S OFF 7FU0674
% Engine contro! unit connector
= ON o0 = n_on — T T e B = T B S smpummpmpeeyee SR . B =
g O0pF—- ok ok tcoks .
5 3 P I N e e Safonlont s £
[ L >
Throttle shaft turning angle RN Fo“ e |§ : K _%3
01z092 :
SFUO3P3
OPERATION to conduct the voltage to earth. This causes

e The idle position switch senses whether the
accelerator pedal is depressed or not,

converts it into high/low voltage and inputs the
voltage to the engine control unit, which then
controls the idle speed control servo based on

the input signal.

® The voltage in the engine control unit is
applied to the idle position switch through a
resistor. When the accelerator pedal is
released, the idle position switch is turned on

the idle position switch terminal voltage to go -

low from high.

cruise control cable

TROUBLESHOOTING HINTS

If the idie position switch harness and individual
part check results are normal but the idle position
switch output is abnormal, the following troubles
are suspected.
(1) Poorly adjusted accelerator cable or auto-

(2) Poorly adjusted fixed SAS

INSPECTION
Using MUT-II
Function ltem No. | Data display Check condition Throttle valve Normal indication
Data reading 26 Switch state | Ignition switch: ON | At idle position ON
{check by operating - "
accelerator pedal | Open a littte OFF
repeatedly)

NOTE

The idie 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 idle 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.
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HARNESS INSPECTION

1 Engine control unit Check for open or short circuit between the
haress side connector | idle position switch and the engine control
: unit.
@ Harness side ¢ Engine control unit connector: —_t |2
connector Disconnected '
Py ey, Loz ¢ Throttle position sensor connector:
Disconnected

- Repair the
% —=> harness.

(® )~

= 6FUI243

2 Check for continuity of the earth circuit.
' J\.—?\ # Throttle position sensor connector:
-

® Harness side o™ Disconnected '
connector — |3
N 00600 .

Repair the
% T hamess.

(®[D-E2)

3 Measun_a.the‘ power supply voltage of the
® Hamess side idie position switch.

connector ¢ Throttle position sensor connector:
SRS, . g ¢ Disconnected
(4 )X3X2XL) (j .| ® Engine contro! unit connector: Connected -T> A

& Ignition switch: ON

Voltage (V) % > Replace the
- engine
9 _ 4 or higher : control unit.
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I

‘Throttle position
S % f L

7FU04R

SENSOR INSPECTION

(1)

(2)
(3)

(4)

With the accelerator pedal released, check to be sure that
the throttle valve lever or the fixed SAS is pushed.

NOTE

If it is not pushed, adjust the fixed SAS (Refer to P.13-22.)

Disconnect the throttle position sensor connector.

Check the continuity across the throttle position sensor
connector terminal @) (Sensor earth) and @) (Idle position
switch).

Accelerator pedal Continuity
Depressed Non-conductive (<}
Released Conductive (0£2)
NOTE '

If there is no continuify when the accelerator pedal is
returned, loosen the throttle position sensor instailation
screw; then, after turning all the way in the clockwise
direction, check again.

Replace the throttle position sensor (idle position switch
incorporated) if there is a malfunction.

NOTE

For the idle position switch and throtile position sensor
adjusting procedure, refer to P.13-21.
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CAM POSITION SENSOR |

Control relay
s 7
Cam position sensor N3
@ Equipment side 5V
connector . : + i
[ N NN
006 EIj
Cam position =
sensor connector C
- ¥ \Z
PICKUP
-~
FEUI73S
Engine control unit A 88
=) .
S 5
8
g H H H‘
o
£
E o — — - '
i [ Time 5V
7FU0677
. ‘ . ‘ 6AFO0S54
Engine control unit connector

== [ m——— M OR £ 2 F=T= 1, L Op o

Y=
sk
b O I t ef h
NNNNF
N ool

18 h

FNINTIN N

(1}
T
F4d
' 4
]
<

9FUO393
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OPERATION

The cam position sensor senses the top dead
center on compression stroke, converts it into
a pulse signal and inputs it to the engine
control unit, which then computes the fuel
injection sequence, etc. based on the input
signal.

Power to the cam position sensor |s suppiled
from the control relay and is earthed to the
body. The cam position sensor generates a
pulse signal as it repeatedly connects and

disconnects between 5 V voltage supplied

Hint 1

Hint 2:

TROUBLESHOOTING HINTS

: If the cam position sensor does not function
" correctly, correct sequential injection is not

made so that the engine may stall, run
irregularly at idle or fail to accelerate
normally.

if the sensor outpuis a pulse signal when
the ignition switch is turned ON (with the
engine no running}, a faulty cam position
sensor or engine control unit is suspected.

from the engine control unit and earth.

INSPECTION
Waveform inspection with analyzer

Cam position

sensor connector  SPecial

patterns

(i

Crank angle

Analyzér

Sensor connector 7FU1327

Measuring method

(1)

()

@)

(@)

Disconnect the connector of the cam position sensor, and
connect the special tool (test harness: MB991348) across
the disconnected connector parts. (Connect the tool to all
terminals.)

Connect the special patterns pick-up of the analyzer to
the terminal @ of the cam position sensor connector (in
order to inspect the signal waveform of the cam position
sensot.)

Disconnect the connector of the crank angle sensor, and
connect the special tool (test harness: MD998478) across
the disconnected connector parts.

Connect the special patterns pick-up of the analyzer to

* the terminal (2) of the crank angle sensor connector (in

order to inspect the signal waveform of the crank angle
sensor).

Alternative method (when test harness is not available)

(1)
@)

Connect the analyzer special patterns pickup to ECU
terminal (88) for the cam position sensor.

Connect the analyzer special patterns pickup to ECU
terminal (89) for the crank angle sensor.
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Standard waveform
Observation conditions

Function Special patterns

Pattern height Low

Paitern selector | Display

Engine speed Idling speed (700 r/min)

Engine 2 turns (camshaft 1 turn) 7
W The time (interval T) becomes
- o shorter as the engine speed
r 75°BTDC e T —~ increases.
5°BTDC
i , Y ' Y Y Y
' ! I I ' [
4 ' | | ) : !
Crank angle | - | I I ! f !
sensor output I I i 1 '
waveform - I I : [ I !
I B Y | I ! I
I i ! | i [
| | ! I 1 T
0 I I | I I |
| | ! ' | | t
| | | 1 | |
| | | T | 1
41- I I | I I I
| | l ! [ l
| | ! I 1 !
i I | ] I | |
Cam position : ' ! : ' L
sensor t ? t ' i
ouput 0 i 1 i 1 ™
Wa"em”"'_‘ No.1TDC  No.2TDC No.3TDC  No.4TDC No.5TDC  No.6TDC  7FU0887
TDC (Top dead center) - '

Waveform observing point
Confirm that cycle T becomes shorter as the engine speed increases.

Abnormal waveform example
e Example 1
| Trouble cause |
The sensor interface is troubled.

' [ Waveform feature ]
_ The engine does not start, but the rectangular waveform

is output.

01P0199
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On-Vehicle Inspection of
™ MPI Components
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’..__.I..__l

——

—

| S
| __

7FU1192

HARNESS INSPECTION

e Example 2
| Trouble cause |
The timing belt is loose.

The sensor disc is abnormal.

| Waveform feature |

The waveform fluctuates fore and aft.

1

Control relay
harness side

® Hamess
side ,
connector

N
OO

Check for continuity between the cam
position sensor and control relay.

o Cam position sensor connector:
Disconnected

# Control relay connector:
Disconnected

NOTE
Touch chrmmeter probes to both ends of the
harness.

28

Repair the
> hamess.

@ [3)-

7FU1313

connector e
TFU1847
2 ) Check for continuity of the earth circuit.
: ® Cam position sensor connector:
@ CH:gRgng?'de Disconnected
(3X2X 1)
Repair the
om =T harness.
@m-
= Earth)
SAFQ057
3 Engine control | Check for an open-circuit, or a short-circuit
@® Harness unit harness to earth between the cam position sensor
side side connector { and the engine control unit.
connector | ¢ Engine control unit connector: > 4
EY2Y1) Disconnected
hgd ® Cam position sensor connector;
I : Disconnected
Repair the
% =T hamess.
@2 -E8)

4

@ Harness
side connector

SAFOQ59

Measure the impressed voltage

® Cam position sensor connector:
Disconnected ’

® Engine control unit connector: Connected

® Ignition switch: ON

Voltage (V)
48-5.2

TR
oK —

Replace the
engine
control unit.
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CRANK ANGLE SENSOR

Crank angle sensor

Crank angle @
sensor connector -
‘ - =

Output characteristic
V] P
Iﬂ_IU L1
0 .
| . . Time
7FUCAB2

Control relay

@ Equipment
side connector

® Harness side
connector

T o

Crank A
angle sensor A3
5V
T ~
N ¥ 2
—{PICK-UP,
e
Engine controf unit A 89
5V
6AF0060

Engine control unit connector

- e P

=

= — NO . O 1 e

o

IRARA R :

ol

S i dcuunu s

PFU0393



On-Vehicle inspection of

13-59

OPERATION

The crank angle sensor senses the crank
angle (piston position) of each cylinder,
converts it into a pulse signal and inputs it to
the engine control unit, which then computes
the engine speed and controls the fuel
injection timing and ignition timing based on
the input signal.

TROUBLESHOOTING HINTS

Hint 1: If unexpected shocks are feit during driving

or the engine stalls suddenly during idiing,
shake the crank angle sensor harness. If
this causes the engine to stall, poor contact
of the sensor connector is suspected.

Hint 2: If the crank angle sensor outputs a pulse

signal when the ignition switch is turned ON
(with the engine not running), a faulty crank
angle sensor or engine control unit is
suspected.

Hint 3: If the tachometer reads 0 r/min when the

engine that has failed to start is cranked,
faulty crank angle sensor or broken timing
‘belt is suspected.

Power to the crank angle sensor is supplied
from the control relay and is earthed to the
body. The crank angle sensor genérates a
pulse signal as it repeatedly connects and -
disconnects between 5 V voitage supplied
from the engine controi unit and earth.

Hint 4: If the tachometer reads 0 ¢/min when the

engine that has failed to start is cranked,
the primary current of the ignition coil is not
turned on and off. Therefore, troubles in the
ignition circuit and ignition coil or faulty
power transistor is suspected.

. Hint 5: If the engine can be run at idle even though

the crank angle sensor reading is out of

specification, troubles are often in other

than the crank angle sensor.

[Examples]

(1) Fauity engine coolant temperature
sensor

(2) Faulty idle speed control servo

{3) Poorly adjusted reference idle speed

INSPECTION
Using MUT-II
Function ltetm No. | Data display Check condition Check content Normal state
Data reading 22 . Cranking ¢ Engine cranking | Compare cranking Indicated speed to
speed ® Tachometer con- | speed and MUT-II agree
nected reading
NOTE

(1) The tachometer indicates a third of the actual engine speed. Therefore, 3 times the tachometer

indication is the actual engine speed.

(2) When the tachometer is set to the 2-cylinder range, it indicates actual engine speed.

Function item No. | Data display Check condition Engine coolant tempera- | Standard value
ture °C r/min _
Data reading | 22 Idle speed ® Engine: Running | At—20 1275 - 1475
. Iac}I::j ::?osition At0 : 1225 - 1425
switch: ON At20 1100 - 1300
At 40 950 - 1150
At 80 600 -~ 800

Waveform inspection with analyzer
Refer to cam position sensor section (P.13-54.)



On-Vehicle Inspection of
MP| Components
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HARNESS INSPECTION

1 Check for continuity between the crank
@ Harness angle sensor and the control relay.
side & Crank angle sensor connector:
connector Disconnected — |2
® Control relay connector:
2111 Disconnected
413 NOTE
Touch chmmeter probes to both ends of the. Repair the
® e oK —> v
side =
connector i)
TFU1948
2 Check for continuity of the earth circuit.
® Crank angle sensor connector:
@ Harness side Disconnected
connector —_ | 3
Repair the
% =T harness.
@@~
| Earth)
~ 6AF0062
3 Engine control | Check for an open-circuit, or a short-circuit
— unit harness to earth between the crank angle sensor and
;\’)\. side connector | the engine control unit. .
& Engine control unit connector: — 4
== S Disconnected
= @ ® Crank angle sensor connector:
) @ ® 53 Disconnected
O ez oo OK —> e
harness.
B@-E)
7FUI318
4 Measure the impressed voltage.
Harness side L Crank angle sensor connector:
® connectorl Disconnected
® Engine control unit connector: —
Connected
® |gnition switch: ON
Voltage (V) Replace the
4852 == engine
. . control unit,
H6AF0064
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Ignition switch (ST)

IGNITION SWITCH-ST [M/T only]

Engine contrel unit connector

= [ e f— | fe—

st =
I Diea] £l 7 e P

N NANARAR i Engine control unit A 71 o1

I
) PFUO393 %

-y

OPERATION 1FU0638
® The ignition switch-ST inputs a high signal to e When the ignition switch is set to START, the
the engine control unit while the engine is battery voltage at cranking is applied through
cranking. The engine control unit provides fuel the ignition switch to the engine control unit,
injection control, efc., at engine startup based which detects that the engine is cranking.
on this signal.
INSPECTION
Using MUT-II
Function ltem No. | Data display Check condition Engine Normal indication
Data reading 18 Switch state | Ignition switch: ON | Stop OFF
Cranking ON
HARNESS INSPECTION
1 En'gt;i{:e control zlcl)?ftnf;rs nt::e input voltage to the engine
1 gin(;e c%r,?:esgtor ¢ Engine control unit connector:
=] Disconnected —
B2 : connect > |2
=< & [gnition switch: START
== S¥il| voltage ) Repair the
8 or more % =T harmess.
(@1 - Ignition
1L — switch)
. 6FU1258 :
2 Engine control | Check for continuity of the earth circuit.
: unitharness | o ppgine contro! unit connector:

side connector

Disconnected |
| @ _¢
Repair the
=2 harness.
’ (B1 — Earth)




On-Vehicle Inspection
of MPi Components
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IGNITION SWITCH-ST AND INHIBITOR SWITCH [A/T only]

Ignition switch (ST)
@ Equipment Inhibitor
side switch
connector 6
(X2 3y (4) %
[P < N P
PO cu ]
. l2p1R
09GON0Y 5
Starter S
terminat 71 <81
AN
Engine |
control
unit i

7FU1528
Engine control unit connector
9FLI0393

OPERATION

® The ignition switch-ST inputs a high signal to ¢ The battery voltage in the engine control unit is
the engine control unit while the engine is applied through a resistor to the inhibitor

- cranking. The engine control unit provides fuel switch. When the selector lever is set to the

injection control, etc., at engine startup based P/N range, continuity is produced between the
on this signal. inhibitor switch terminal of the engine control
When the ignition switch is set to START, the unit and earth through the starter motor,
battery voltage at cranking is applied through thereby making the terminal voltage go low.
the ignition switch and inhibitor switch to the TROUBLESHOOTING HINTS

engine control unit, which detects that the
engine is cranking. In case the selector lever is
in a position other than the P/N range, the
battery voltage is not applied to the engine
control unit.

The inhibitor switch converts the selector lever
position (whether it is at the P/N range or at
others) into high/low voltage and inputs it to
the engine control unit, which then controls the
idle speed controil servo based on this signal.

If the inhibitor swiich harness and individual part
check have resulted normal but the inhibitor switch
output is abnormal, poorly adjusted control cable is
suspected.
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INSPECTION
Using MUT-II
IGNITION SWITCH-ST

Function Iltem No. | Data dispiay Check condition Engine Neormal indication
Data reading 18 Switch state | Ignition switch: ON | Stop OFF
' Cranking ON
INHIBITOR SWITCH
Function ltem No. | Data display Check condition Select lever position Normal indication
Data reading 29 Shift position | ignition switch: ON | Por N PoriN.
D,2,LorR - D,2,LorR
HARNESS INSPECTION
1 . Measure the power supply voltage of the
inhibitor switch
® Harness side ¢ Engine control unit connector:
connector Disconnected — 2
) A ¢ |nhibitor switch connector:
I%g@' ) Disconnected
10 .@g ® |Ignition switch: ON
' Check the
0 Voltage (V) OX( —> sower
sV supply
circuit. .
TFU1629
2 Check for continuity between the inhibitor
switch and the engine control unit.
@ Harness side ——| ® Engine controt unit connector:
connector Disconnected — |3
® Inhibitor switch connector:
Disconnected
NOTE
Touch the chmmeter probes to both ends of Repair the
the harness. o = |7 haress.
(@® (3] -@)
- (® [6] )
TFU18530 . -
3 Measure the inhibitor switch terminal input
voltage.
® Harness side e Engine control unit connector:
connector Connected —1
¢ Inhibitor switch connector:
Disconnected
® Ignition switch: ON
; Repair the
Voltage (V) om —t= enigine
sV control unit.
g =
TFU1529

INHIBITOR SWITCH INSPECTION
Refer to GROUP 23 — Service Adjustment Procedures.
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VEHICLE SPEED SENSOR

Engine control unit
5V

Vehicle speed sensor

86

: . @ Equipment
18W1is08 i side connector

T - 7

5 ®1
voage. M '
voltage 0 Vehicle speed sensor HJ —

_ (Inside speedometer) I°l
162478 ;
Equipment side connector ® 43
\ I_3'1]32|33|34[35|36I><|37]38|39|40]4!I42|43|4|ﬂ _%_
7FU1533
Frequency
(Hz) Enaine. .
. Engine control unit connector
- ‘
Vehicle speed (km/h) ’ . 9FUO393
162451
OPERATION
® The vehicle-speed sensor is incorporated approximately 5 V voltage applied from the
within the speedometer; it converis vehicle- engine control unit, produces vehicle speed
speed data to pulse signals and inputs those signals.
signals to the engine control unit. The engine TROUBLESHOOTING HINTS
control unit, based upon those signals, , ) .
regulates the idle-speed servo, etc. If there is damaged or disconnected wiring, or a
e The vehicle speed sensor, by intermitting by short-circuit, of the vehicle speed sensor signal
the reed switch the flow (to earth) of the circuit, the engine may stall when the vehicle
speed is reduced and the vehicle is stopped.
HARNESS INSPECTION
1 Engine control | Check the vehicle speed sensor output .
. unit hamess | circuit for continuity.
side connector | o gnging contro! unit connector:
. Disconnected, —> 14
. - 1 ® Move the vehicle. .

Continuity

Continuity- - - % > |2
s o LU UL
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On-Vehicle Inspection of
MP! Components

13-65

2

® Hamess side
connector

Engine control
unit harness
side connector

Check for an open-circuit or a short-circuit to
earth, between the engine control unit and
the vehicle speed sensor.

& \/ehicle speed sensor connector:
Disconnected

& Engine control unit connector:
Disconnected

3

Repair the
om — harmess.

@®[1-63)

3

@ Harness side
connector

L0 O D E DM RB B ERER £

Check for continuity of the earth circuit,

& Vehicle speed sensor connector:
Disconnected

4

Repair the
harness.
(@ [E) -
Earth)

oK —

4

@ Harness side
conhector

1

Measure the impressed voltage.

® Vehicle speed sensor connector:
Disconnected

e Engine control unit connector:
Connected

® Ignition switch: ON

Voltage (V)

45-49

TFU1531

A

Replace the
=3 engine
control unit.

SENSOR INSPECTION

Refer to GROUP 54 — Meters and Gauges.
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On-Vehicle Inspection of
MPI Components

POWER STEERIN

t
ﬂ =
N

L]

vk
.Power steering
fluid pressure switch

ON t

OFF

686 — 1177 1471-1961 Pressure [kPa]

o1L0436

OPERATION

The power steering fluid pressure switch
converts presence/ absence of power steering
load into low/high voltage and inputs it {o the
engine control unit, which then controls the
idle speed control servo based on this signal.

- The battery voltage in the engine control unit is

applied through a resistor to the power

G FLUID PRESSURE SWITCH

Engine control unit

37
® Hamess side
Power steering fluid 7 connector
pressure switch L1 1]
i
|
J
- 7FU0536

Engine control unit connector

=

oy

) OO L ) =, =TT . 1

&l

[
n bl .:;‘é..,h;I o -3

SFUO393

steering fiuid pressure switch. Steering
operation causes the power steering fluid
pressure to increase, turning the switch on. As
a result, continuity is produced between the
battery voltage applied and earth. This causes
the power steering fluid pressure terminal
voltage o go from high to low.
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INSPECTION
Using MUT-II
Function ltem No. | Data display " Check condition Steering wheel Normal indication
Data reading 27 Switch state | Engine: Idling Steering wheel neutral OFF
position (wheels straight-
ahead direction)
Steering wheel half turn ON

Checking Fluid Pressure

Steering wheel Fluid pump delivery pressure (ref. value)

Straight forward kPa 686 — 1,177
Turned kPa 1,471 — 1,961
HARNESS INSPECTION
1 ) Check for open-circuit or short circuit
Engine control | petween the power steering fluid pressure

® Harness side
connector

unit harness
side connector

switch and the engine control unit.

¢ Power steering fluid pressure swiitch
connector: Disconnected .

® Engine control unit connector:
Disconnected

> |2

Repair the
> harness.

(@ [O-ED)

2

@ Harness side

Measure the applied voltage. '

® Power steering fluid pressure switch
" connector: Disconnected

e Engine control unit connector:
connector Connected —-T>
& |gnition switch: ON
Voltage (V) X . Replace the
w—t ongine
-
_‘[1 sV o ( control unit.
7FU0505
SENSOR INSPECTION

Refer to GROUP 37 — Service Adjustment Procedures.
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AIR CONDITIONER SWITCH AND POWER RELAY

= E"}:—i—r@ Battery
= —Fr—
| i)
]J‘, (gr=a— )
1\5 | %Q\ = )[ A/C-ECU
—Q I ela=in] 'l
Alrcondlttoner switch Tﬁr r——!—I——"_.U"?s 2hgine coolant [oFF i
témperature |
switch OFF‘LON
.\"ON
____.%FF Air conditioner
compressor
ON® ™ | relay
En.gine control | 20
unit- Air conditioner
compressor
Engine coentrol unit connector
. dokelutatokoll kool 7FU0821
hatkolals|slafals Fﬁ# *: No. 8 is for vehicle with immobilizer
i y SRR
PFUO3P3
OPERATION TROUBLESHOOTING HINTS

e The air conditioner switch applies battery
voitage to the engine control unit when the air
conditioner is switched ON.

¢ When the air conditioner signals are input, the
engine control unit activates the idle-speed
control servo, and also switches ON the power
transistor. As a result, current flows to the
power relay coil and the relay switch is
switched ON; the air conditioner compressor’s
magnetic clutch is activated.

If the air conditioner compressor’s magnetic clutch

" is not activated when the air conditioner switch is

switched ON during idling, it is probable that the
cause is a malfunction of the air conditioner control
system.



FUEL SYSTEM <6G72-SOHC 24Valve Engine, 6G74-SOHC 24Valve Engine> ~

On-Vehicle Inspection of
MPI Components

INSPECTION
Using MUT-II

Air conditioner switch

13-69

Function ltem No. | Data display Check conditions Air conditioner Normal display
switch
Data reading | 28 Switch status | ® Engine idling (The air condi- OFF OFF
tioner compressor should be
activated when the air condi- | ON ON
tioner switch is switched ON.)
Air conditioner compressor relay
Function item No. | Data display Check conditions Air conditioner switch Normal display
Data reading | 49 Air condition- | ® Engine: idling OFF OFF (Compressor
ar power after warm up clutch non-activation)
relay status
ON ON (Compressor
clutch activation)

HARNESS INSPECTION

1

Engine control
unit harness
side connector

* No. 8 is for vehicle with immobilizer 01R0863

Measure the power supply voltage of the air

conditioner circuit.

¢ Engine control unit connector:
Disconnect
¢ Ignition switch: ON

® Air conditioner switch: ON

Voltage (V)

Sv

oK L

Check the

OK et Aif
conditioner

circuit.

AIR CONDITIONER INSPECTION

Refer to GROUP 85.
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DETONATION SENSOR <6G74-SOHC 24Valve Engine>

(< >
= [ et

i — Q.' etonation sensor
/—"‘\\ > ( | k 7FU“3/9

Engine control unit

N 78
@ Equipment side [
connector T: .
L]
A1 R2
4l
if
' }—_.. c
L o
= T
58
- e
O
l g L

SELI208

® Harness side 7FU1075
connector
Engirie control unit connector
RNARNRRRRNERS ERYANARN ANRRAE NEEURRAREAN
fza.';.\ SR =
9FU0393

OPERATION

The detonation sensor generates a voltage
proportional to the magnitude of cylinder block
vibration due to knocking and inputs it to the
engine control unit. Based on this signal, the
engine control unit provides retard control of the
ignition timing.

TROUBLESHOOTING HINTS

When knocking occurs while driving under high-
load conditions, the following problems are
suspected in addition to the detonation sensor
itself. :

(1) Inappropriate ignition plug heat range

(2) Inappropriate gasoline
(3) Incorrectly adjusted reference ignition timing



MPI Components
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HARNESS INSPECTION

Engine control | Check for an open-circuit or a short-circuit to
1 unigtj h:mgsso earth, between the engine control unit and

side connector | detonation sensor.
¢ Detonation sensor connector: —p Y.
Disconnected ‘

® Engine control unit connector:
Repair the
% > harness.

Disconnected
. ' (@®[0- @)
@ Harness side
connector TFU2257

2 Check for continuity of the earth circuit.

. ® Connector: Disconnected
® Harness side

connector

K- L

; Repair the
OX( — hamess.
=3 Earth)
&FUN302
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OXYGEN SENSOR <6G72-SOHC 24Valve Engine>

e, \/ \~—_._
Oxygen sensor

Control relay —

Oxygen sensor

@ Equipment
side connector

M

= :— 'rl 2\‘
53%4)4

Theoretical A/F e 76 92

o ngine Y
by f control l
3 unit :
8 a9 —w—t
g . M E:
B Rich (i Lean
R 1 > T TFU2118
2 /
; A . .
i , — Engine control unit connector

14 15 16 P— = 2 Lo ; N Py, T *.on

AF ECI007 bl Rl tn =3
b T R S e Iy F el Irol
PEU0393
OPERATION TROUBLESHOOTING HINTS

e The oxygen sensor functions to detect the
concentration of oxygen in the exhaust gas; it
converts those data to voltage, and inputs the
resuliing signals to the engine control unit.

¢ |If the air/fuel mixture ratio is richer than the
theoretical air/fuel mixture ratio (i.e., if the
concentration of oxygen in the exhaust gas is
sparse}, a voltage of approximately 1 V is
output; if the air/fuel mixture ratio is leaner
than the theoretical air/fuel mixture ratio (i.e., if
the concentration is dense), a voltage of
approximately 0 V is output.

¢ The engine control unit, based upon those
signals, regulates the amount of fuel injection
s0 that the air/fuel mixture ratio becomes the
theoretical air/fuel mixture ratio.

¢ Battery power supply is applied, by way of the
control relay, to the oxygen sensor heater. As
a result, the sensor element is heated by the
heater, so that the oxygen sensor shows
excellent response even if the temperature of
the exhaust gas is low.

" Hint 1:

Hint 2:

The exhaust gas purification performance
will worsen if there is a malfunction of the
oxygen sensor.

If the oxygen sensor output voltage
deviates from the standard value even
though the results of the checking of the
oxygen sensor are normal, the cause is
probably a malfunction of a component
related to air/fuel mixture ratio control.

[Examples]

(1) Malfunction of an injector.

(2) Air leakage into the intake manifold
from a leaking gasket.

(3) Malfunction of the air-flow sensor, the
intake air temperature sensor, the
barometric-pressure sensor, or the
engine coolant temperature sensor.
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INSPECTION
Using MUT-II
Function item No. | Datadisplay | Check conditions | Engine condition r/min Standard value mv
Data reading | 11 Sensor e Engine: warm-up | When sudden deceler- | 200 or lower
detection {(Make the mix- ation from 4,000
voltage ture lean by —
engine Speed When engine Is 600 — 1,000
reduction, and suddenly raced
rich by racing.) ' '
& Engine: warm up | 700 (ldling) 400 or lower
using thq oxygen '
sensor signal, 1 (changes)
check the air/fuel
mixture ratio, 600 - 1,000
and aiso check
the condition of
control by the
engine control
unit 2,500
HARNESS INSPECTION
1 : : Check for continuity between the oxygen
N ® Harness side sensor and the control relay. :
connector . | ® Control relay connector:
Disconnected —_—ly |2
oY ® Oxygen $ensor connector:
LU .
O Disconnected
NOTE ,
Touch the ohmmeter probes to both ends of Repair the
Control relay the hamess. o =T harmess.
harness side @®-
connector ® 1)
7FU2107 '
2 : ] Check for an open-circuit, or a short-circuit
En'stlll?e control | to earth, between the engine control unit and
- . unit harness the oxygen sensor.
Harness side ; )
® connector side connector | o Oxygen sensor connector: - — 3
Disconnected
(2]1] ® Engine control unit connector:
(4 13) Disconnected -
epair the
% =T hamess.
| @®E-E)
7FU2108
3 Check for continuity of the earth circuit.
® Harness side ® Qxygen sensor connector:
Connector Disconnected .
® Engine control unit connector: L5
@;(D Disconnected =
(Hor
I Repair the
! et hamess.
(® 2]~
® [3) -
7FUN33 , . Earth)
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SENSOR INSPECTION

(1) Disconnect the oxygen sensor connector.

(2) Check that there is continuity [4.5 — 8.0Q at 20°C]
between oxygen sensor connector terminal @) and
terminal (3. ‘ )

(3) If there is no continuity, replace the oxygen sensor.

(4) Warm the engine until the engine coolant temperature
reaches 80°C or more.

(5) Use the jumper leads to connect the oxygen sensor
terminal (O (connect (+) terminal) and terminal @
(connect (-) terminal) to the battery (+) and (-) terminals
respectively.

Caution )

Be careful when connecting the jumper leads, as
connecting the terminals incorrectly will damage the
oxygen sensor.

(6) Connect a digital-type voltmeter to terminal @ and
terminal @.

{7) While repeatedly racing the engine, measure the oxygen
‘sensor output voltage.

Engine Oxygen sensor Notes
output voltage
When racing the | 0.6-1.0V When the air/fuel mix-
engine . ture ratio is entiched

by racing the engine
repeatedly, a normal
oxygen senser will out-
put a voltage of 0.6 —
1.0V.

NOTE

For removal and installation of the oxygen sensor, refer to
GROUP 15 — Exhaust Pipe, Main Muffler and Catalytic
Converter.
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OXYGEN SENSOR <6G74-SOHC 24Valve Engine>

Oxygen : Oxygen
g’e",i’f?fr"(fmm) sensor (front) sensor (rear)
I [ 1
@ Equipment . > Equipment side
side connector connector
A
Y ¥ ¥ ¥ Y5
b= =l 1 i 4]2| . 2| 4 T b
' \/\41 S
7FU1684 ‘ = [[ ] 1T =
' I ] l I
Theoretical A/F 1 [I==Ij |I
S ? Control relay — -T T T T —Control relay
8 ¢ | |
"g g Engine contro! unit 176192 79
>
= Rich Lean
1 % it
E -
14 15 16
AF il TFU2258
Engine control unit connector
PFUO393
OPERATION _ TROUBLESHOOTING HINTS
® The oxygen sensor functions to detect the Hint 1: The exhaust gas purification performance
concentration of oxygen in the exhaust gas; it will worsen if there is a malfunction of the
converts those data to voltage, and inputs the oxXygen sensor.
resulting signals to the engine control unit. Hint 2:1f the oxygen sensor output voltage
e If the air/fuel mixture ratio is richer than the deviates from the standard value even
theoretical air/fuel mixture ratio (i.e., if the though the results of the checking of the
concentration of oxygen in the exhaust gas is oxygen sensor are normal, the cause is
sparse), a voltage of approximately 1 V is probably a malfunction of a component
output; if the air/fuel mixture ratio is leaner related to air/fuel mixture ratio conirol.

than the theoretical air/fuel mixture ratio (i.e., if
the concentration is dense), a voltage of
approximately 0 V is output. .

e The engine control unit, based upon those
signals, regulates the amount of fuel injection
so that the air/fuel mixture ratio becomes the
theoretical air/fuel mixture ratio.

o Battery power supply is applied, by way of the
control relay, to the oxygen sensor heater. As
a result, the sensor element is heated by the
heater, so that the oxygen sensor shows
excellent response even if the temperature of
the exhaust gas is low.

[Examples]

(1) Maifunction of an injector.

(2) Air ieakage into the intake manifold
from a leaking gasket.

(3) Malfunction of the air-flow sensor, the
intake air temperature sensor, the
barometric-pressure sensor, or the
engine coolant temperature sensor.
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On-Vehicle Inspection of
MPI Components

INSPECTION
Using MUT-II
<Oxygen Sensor (front)>

Function Hem No. | Data display Check condition Engine condition ‘Standard value
Data reading 11 Sensor Engine: Warm-up (Make | When sudden 200 mV or lower
' detection the mixture lean by deceleration from
voltage engine speed reduction, 4,000 r/min
and rich by racing) — :
When engine is 600 - 1,000 mv
suddenly raced
Engine: Warm-up (Using | ldle speed Changes repeatdly
the oxygen sensor signal, between 400 mV or
check the air/fuel mixture lower and 600 —
ratio and also check the ] 1,000 mV
condition of control by the | 2,500 r/min
engine control unit.
<0Oxygen sensor (rear)>
Function ltem No. | Data display Check condition Engine state Standard value
Data reading | 59 Sensor volt- | ® Transmission: Second | 3,500 r/min 600 - 1,000 mV
age <M/T>, L range <A/T>
® Accelerate the vehicle
with wide open throttle.
HARNESS INSPECTION
. Check for continuity between the oxygen
“ ®, E:r:ﬂggfof'de sensor and the control relay.
¢ Control relay connector:
Disconnected —_— 2
211 e Oxygen sensor connector: s ,
A3 Disconnected
NOTE .
© Control . Fouch the ochmmeter probes to both ends of Repalr the
relay the hamess. =T harness.
harness @M-00
side ' _
connector : a1-©h
TFU2107
2 : Check for an open-circuit, or a short-circuit
Engine control } to earth, between the engine control unit and
. unit harness the oxygen sensor. :
@, c';'ﬁ:,nee;gf'de _side connector | o Oxygen sensor connector: — |3
Disconnected
@ ® Engine contrel unit connector:
7 f Disconnected
Py, -
Repair the
% st harness.
(@[] - [,
, —{9))
TFU2108
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3

@, ® Harness side
connector

£2 11
(4X33>

1

R

Check for continuity of the earth circuit.

e Oxygen sensor connector:
Disconnected

® Engine control unit connector:
Disconnected

OK) > 4o\

‘ Repair the
harness.
O)(( —> @E-B
@ (3] - Earth)

@121 62,
® [3]- Earth)

7FUN34

W] —
F L)

|

o
oo

E

FFUNI35

SENSOR INSPECTION <OXYGEN SENSOR (FRONT)>

(1)
(2)

(3)

(4)
(5)

(6
{7)

Disconnect the oxygen sensor connector.

Check that there is continuity [4.5 ~ 8.0Q at 20°C]
between oxygen sensor connector terminal (O and
terminal (3).

If there is no continuity, replace the oxygen sensor. -

Warm the engine until the engine coolant temperature
reaches 80°C or more.

Use the jumper leads to connect the oxygen sensor
terminal @) (connect (+) terminal} and terminal 3
(connect (-) terminal} to the battery (+) and (—) terminals
respectively.

Caution

Be careful when connecting the jumper leads, as
connecting the terminals incorrectly will damage the
oxygen Sensor.

Connect a digital-type voltmeter to terminal & and
terminal (@.

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

Engine - Oxygen sensor Notes

output voltage
06-1.0V

When the airffuei mix-
ture ratio is enriched
by racing the engine
repeatedly, a normal
oxygen sensor will
output a voltage of
06-1.0V.

When racing the
engine

NOTE :
For removal and installation of the oxygen sensor, refer to
GROUP 15 — Exhaust Pipe, Main Muffler and Catalytic
Converter. '
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SENSOR INSPECTION <OXYGEN SENSOR (REAR)>

(1) Disconnect the oxygen sensor connector.

(2} Check that there is continuity [4.5 — 8.0Q at 20°C)
between oxygen sensor connector terminal (1) and
terminal (3. :

(3) if there is no continuity, replace the oxygen sensor.

NOTE

_ 1. If the MUT-II does not display the standard value

J although no abnormality is found by the
abovementioned continuity test and harness check,
replace the oxygen sensor (rear).

2. For removal and installation of the oxygen sensor,
refer to GROUP 15 — Exhaust Pipe, Main Muffier and
Catalytic Converter.

N

7FUN34
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INJECTORS
Control relay
N
1 ® Injector
,  intermediate
Injector Injector Injector Injector Injector Injector X harness
Nol A1 Ne2Ai1 No341 No4li NeS5L1 Nosl1 1 connector
: ___NA
i |EI 21314
31 19] 18| |8 (8] |5 L
P’ A \\ 1204 . E
Injector AN/ Y/ 2 2 2 2 2 2
intermediate @ l ;@' = |
harness connector A4 ﬂ*/‘\.- ‘ 2 ) 1 ; 6. 5 !
o/\ Cefrop oy de yo !
ﬁ‘ ’k T r@mp pC KUP D(PI KUP |W(FICKUP [W(PICKUP |m(FICKUP
\:«J 4q 15 13 16
"J (‘ Engine
\ i‘v control
\ ] unit
‘ —— FFRN707
FUL4T2
Engine control unit connector
- Mwnmkﬂg%—;bnn A N i, i =a
- 9FUD393

OPERATION

The injectors are electromagnetic-valve-
equipped injection nozzles that function to
inject fuel based upon injection signals from
the engine control unit.

Because the surface area of the injection ports
is fixed and because the pressure of the fuel
relative to the pressure within the manifold is
also regulates to a fixed pressure, the amount
of fuel injection by injectors is determined by

TROUBLESHOOTING HINTS
Hint 1: if there is a problem with starting while the

engine is warm, perform the combustion
test and check for leakage of the injectors.

Hint 2: If the engine can't be started, and the

injectors are not activated during cranking,
the cause is probably a malfunction such as
described below, not with the injectors.

the length of time that the needle valve is
open, or, in other words, by the length of time
of current flow to the solenoid coil.

Battery power supply is supplied, by way of
the control relay, to the injectors. When the
engine control unit switches ON the power
transistor within the unit and current flows to
the solenoid coil, the injectors open and fuel is
injected.

(1) Malfunction of the circuit for supply of
power to the engine control unit, or of
the earth circuit.

(2) Malfunction of the control relay.

(3) Malfunction of the crank angle sensor.
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Hint 3:

If there is a cylinder for which the idling

condition does not change when, during

idling, the fuel injection of the injectors is

cut off in sequence, check that cylinder as

described below.

{1} Check the injector and harness.

(2) Check the spark plugs and the hlgh-
tension cable.

{3) Check the compression pressure

Hint 4; If the injector activation time deviates from

the standard value even though the results
of the checking of the injector's harness
and of the.injector itself are normal, the
cause may be presumed to be one of the
following.
(1) Incomplete combustion w:thln the
cylinder.
(Maifunction of the spark plugs, the
ignition coil, the compression pressure,

etc.)

(2) Improper adhesion of EGR vaive seat.
(3) Increased engine resistance,
INSPECTION
Using MUT-II
Function ltem No. | Data Display Check conditions Engine ¢oolant Standard value ms
_ _ temperature °C
Data reading | 41 Activation Engine cranking When 02 15.5-19
time*
When 20 38-46.5
When 80 10-12
Function ltem No. | Data Display Check conditions Engine condition Standard value ms
. r/min
Data reading | 41 Activation ® Engine coolant temper- | 700 (idling) 26-3.8
time*® ature: 89 — 95°C.
¢ Lamps and acces-
sories: OFF 2,500 2.3-35
# Transmission: neutral
S&tlga;:?'l?) for vehicles When raced Increases
® Steering wheel: neutral suddenly
position

NOTE

Indicates the injector-activation time when the power source voltage is 11 V and the cranking speed is

250 r/min or less.

:2: At a coolant temperature of 0°C there is synchronous injection for all six cylinders.
3: For a new vehicle [driven approximately 500 km or less)] the injector-activation may be about ten
percent longer than indicated above.

_Function | item No. Drive content Check condition Normal condition
Actuator test o No. 1 injector shut off Engine: Idling after warm- Idle state to change further

— up (Shut off the injectors in | (becoming less stable or

02 No. 2 injector shut off sequence during after stalling)
- engine warm-up, check the

03 No. 3 injector shut off idling condition)

04 No. 4 injector shut off

05 No. 5 injector shut off

06 No. 6 injector shut off
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(1)

Wave Pattern Inspection Using An Analyzer

Remove the injector intermediate connector and connect
the special tool (harness connector: MD998474).

(2) Connect the probe of an osciloscope as follows.
No.1 | No.2 | No.3 | No.4| No.5|No.6
cylinder|cylinderjcylindericylinder]cylinder|cylinder
CH1
Male connector 3 5 1 7 6 5
terminal No.
7EVISI3 Clip colour Green | White | Blue |Yellow| Red | Black
(lead wire) (Green/|(White)| (Blue) ((Yellow)| (Red) |(Black)
_ black)
Standard wave pattern
(V) }
Point A
¥
Observation conditions
50t Function Special patierns
Injector coil
induced voltage Pattent height Variable
{Approx. 7 x 10 V)
. Variable knob pattern Display
Point B selector
- Injector drive time
: i Engine r/min Idle speed (700 r/min)
: Power voltage
Ol  DrivesignalON |  Drive signal: OFF-
R o 7FU1202
Wave pattern observation points
Point A): Height of back electromotive force in the solenoid coil
Contrast with standard wave pattern Probable cause

appear at all.

Solenoid coil back electromotive forece is low or doesn’t

Short in the injector solenoid

Point B): Injector drive time

---- tdling
—— Racing

The injector drive timing will synchronized with the MUT-II
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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HARNESS INSPECTION
1 @ 1njector intermedi- Check for Continuity between the iﬂjectors
ate harness female | and the controi relay.
connector ¢ Injector intermediate connector:
MV Disconnected
ena e Control relay connector: > [2
5 BOEE Disconnected
4 NOTE . .
Touch the ohmmeter probes to both ends of —ly Repair the
Control relay the harness. harness.
harness side BFE-
connector [
TFU19850
2 @ Injector intermediate Check for an open-circuit, or a short-circuit
harness female to earth, between the engine control unit and > ‘
connector ~—--cHET] | the injector.
& Engine control unit connector: Repair the
Disconnected hai!:mess.
£3] | e Injector intermediate connector: @®M-2)
Di ted -T>
) isconnecte (® [2]-[@)
O (@ @ - |Il)
Ay (® [5]-[16)
6] (®[E]-3)
(®[7]-[19)

Injector
intermediate
. harness connector

-

TFU1500

ACTUATOR INSPECTION

Measuring Resistance Between Terminals

(1) Disconnect the injector intermediate harness connector.

(2) Measure resistance value between terminals.

Injector Terminals - Resistance value
No. 1 8-3 '
No. 2 §-2
No. 3 81 13-160
No. 4 8-7
No. 5 8-6
No. 6 8-5

(3) Connect the injector intermediate harness connector.
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Checking the Injection Condition

(1) Following the steps below, bleed out the residual pressure
within the fuel pipe line o prevent flow of the fuel.

(2) Remove the injector.

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

Fuel high
pressure hose  MD998741

MDSes706 Return hose

MB991607

Injector _
Pressure regulator
(MD306058}

Injector test
clip (MB991692) 7FUO145

(4) Connect the battery’s negative (-) terminal.
(5) Apply battery voltage to the fuel pump check terminal and
activate the fuel pump.

Fuel pump
check terminal

i 7FU149);

| (6) Activate the injector and check the atomized spray
condition of the fuel. The condition can be considered

Fuel lips satisfactory unless it is extremely poor.

pressure hose

Return hose

Injector

Battery . SFU0B26

(7) Stop the actuation of the injector, and check for leakage
from the injector’s nozzle.

l Standard value: 1 drop or less per minute

(8) Activate the injector without activating the fuel pump;

then, when the spray emission of fuel from the injector
l : "stops. disconnect the special tool and restore it to its.
original condition.

GIROG40
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IDLE SPEED CONTROL SERVO (STEPPER MOTOR TYPE)

TFUI48)

Coil ~ - Ball bearing ldle speed
Stepper - Magnetic rotor control servo
motor s )

™ Coil
Load screw Ball bearing

Pintle

Control relay

@ Hamess side
connector

6YsY, 41

b
N2 h S SEL1600

£099

® Equipment side
connector

wy ot 000
f4 @fa\

CRTE >4

Virs
<

N
N A

3 4 6

(Cieciny | I | Ceci=anl] Secia)

18 Engine control unit

T

Throtile body seat 15039

OPERATION

® The intake air volume during idling is
‘controlled by opening or closing the servo
valve provided in the air path that bypasses
the throttle valve.

® The servo valve is opened or closed by
operating the stepper motor in the speed
control servo in normal or reverse direction.

¢ The battery power is supplied to the stepper
motor through the control relay. As the engine
control unit turns on power transistors in the
unit one after another. the stepper motor coit is
energized and the motor rotates in normal or
reverse direction.

TROUBLESHOOTING HINTS

Hint 1: If the stepper motor step increases to 100
to 120 steps or decreases to 0 step, fauity

B33

Engine control unit connector

7FU0518

-

=1 e (ol uTal  rareramm. nA.co—a op.-n ————— 1 .0

bea

g8

I e

kA3
[
[1]
1

s N W i SRR R
PFUO393
stepper motor or open circuit in the harness
is suspected.
Hint 2: If the idle speed control servo haress and

individual part checks have resulted normal

but the stepper motor steps are out of

specification, the following faults are

suspected.

(1) Poorly adjusted reference idle speed

(2) Deposit on the throttle valve

(3) Air leaking into the intake manifoid
through gasket gap

(4) Loose EGR valve seat

(5) Poor combustion in the cylinder (faulty
ignition plug, ignition coil, injector, low
compression pressure, etc.)
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INSPECTION
Using MUT-II
Function ltem No. | Data display | Check condition Load state Standard value
Data reading | 45 Stepper ¢ Engine coolant temper- | Air conditioner 2 - 25 steps
motor steps ature: 80 — 95°C (176 — | switch: OFF
205°F) X —
® Lamps, accessory Air conditioner Increase by 10—~
units: OFF switch: ON 70 steps
e Transmission: Neutral . o
) Air conditioner Increase by 5 — 50
{P range for vehicles switch: OFF steps

with A/T)
® ldle position switch: ON
~ (compressor clutch to
be ON if air conditioner
switch is ON)
¢ Engine: Idling

Selector lever:
N — D position

NOTE

When the vehicle. is new [within initial operation of about 500 km], the- stepper motor steps may be about 30
steps more than standard.
Caution

When the select lever is shifted to the D position, the brakes must be used to prevent the vehicle
from moving forward.

Wave Pattern Inspection Using an Analyzer
Ried paBlue Analizer Measurement method
e (1) Disconnect the stepper motor connector, and connect the
QQQ Yellow special tool (test harness: MD998463) in between.

Black {} Spedial (2) Connect the analyzer special patterns pickup to the
patterns stepper motor-side connector terminal (O (red clip on the
pickup special tool), terminal @ (biue clip), terminal @ (black

clip) and terminal ® (yellow clip) respectively.
] Alternative method (when test harness is not available)
7FU1203 Connect the analyzer special patierns pickup to ECU

terminals (4), (5), (17) and (18).
Standard wave pattern
Observation conditions

Function Special patterns
Pattern height High
Pattern selector Display

Engine condition Turn the ignition switch from OFF to ON (without starting the engine).

White the engine is idling, turn the air conditioner switch to ON.

Immediately after starting the warm engine (approx. 1 minute).
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(V)| The wave pattern (Point B} (Point A) _
appears for an instant, Coil reverse Induced electromotive force
301 but soon disappears. electromotive force from the motor turning
(Approx. 3 X 10V)
Stepper motor 20l \
control sighal .
wave pattern )
10+
k.

Time

7FU1204

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 pattem ) 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 pattemn Probable cause
Coil reverse electromotive force does not appear or is extremely srnall. Short in the coil

Abnormal wave pattern

I’ 4 Cause of problem

~ Motor is malfunctioning. (Motor is not operating.)
Wave pattern characteristics

Induced electromotive force from the motor turning does
not appear.

01P0209
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HARNESS INSPECTION

1

2

4

Control relay

@ Harness side
connector ’

Check for continuity between the idle speed
contrel servo and the control relay.

¢ [dle speed confrol servo connector:
Disconnected —
+ Control relay connector: > 2

Disconnected

NOTE

Touch the ohmmeter probes to both ends of —l> Repair the
the harness. o harness.

unit harness
side connector

harness ] @RE-
side e , )
connector TFU1951
2 ® Harness side . Check for an open-circuit, or a shert-circuit
connector Engine control | to earth between the engine control unit and

the idle speed control servo.

& Engine coniro! unit connector: —1
Disconnected

® |dle speed control servo connector: ‘
Disconnected . Repair the

harness.
O(( — > (@ [T

(@® (3] - [m)

N,

r-c:rJ BN { N

L1Pne

—tO
O

~7FU0010

ACTUATOR INSPECTION
Checking the Operation Sound

(1

)

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

If the operation sound cannhot 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)
(2)

(3)

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

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

Standard value: 28 — 33Q [at 20°C]

Measure the resistance between terminal & (green clip of
the special tool) and either terminal ® (yellow clip} or
terminal @ {(black clip) of the connector at the idle speed
control servo side.

Standard value: 28 — 33Q [at 20°C]
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White
A clip
> ® ©
Green clip
ldle speed
control servo
MD298463 7FU0078

Operation Check

(1)
@)

(3)
(4)

(5)

(6)

Remove the throttle body.
Remove the stepper motor.

Connect the special tool (test harness) to the idle speed
control servo connector.

Connect the positive @ terminal of a power supply
(approx. 6 V) to the white clip and the green clip.

With the idle speed control servo as shown in the

illustration, connect the negative © terminal of the power

supply to each clip as described in the following steps, .

and check whether or not a vibrating feeling (a feeling of

very slight vibration of the stepper motor) is generated as

a result of the activation of the stepper motor.

@O Connect the negative © terminal of the power supply
to the red and black clip.

@ Connect the negative © terminal of the power supply
to the blue and black clip.

@ Connect the negative © terminal of the power supply
to the blue and yellow clip. :

@ Connect the negative © terminal of the power supply
to the red and yellow clip. .

(® Connect the negative © terminal of the power supply
to the red and black clip.

(® Repeat the tests in sequence from &) to (1.

If, as a result of these tests, vibration is detected, the

stepper motor ¢can be considered to be normal.
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IGNITION COIL AND POWER TRANSISTOR
ignition power transistor  Ignition coils |||||I]||| ||
l é ® Equipment side
®L = connector
N > Ignition switch 11213
: b 4156
'q T Logk
0 = R L o
9 :
7FUI557
Al B1 C1 i_i
. . ‘ 112
® Equipment side connector
. 215 | | 21E7 || 206
Equipment side
A2 B2 C2 connector
6 13 12 11
Power Spark
oper| [T (@4 (o (Blo|  FHEEES
No.4 No.5 No.&
5 3 2 174
€
Tachometer
58 A10 23 11 ‘
Engine ;
control

TFU2046
Engine control unit connector
] et L L L 4
- b F..,;.':,'.‘ e e I
SFU0393

OPERATION
® When the power transistor unit A is turned ON

by the signai from the engine control unit,
primary current flows to the ignition coil A.
When the power transistor unit A is turned
OFF, the primary current is shut off and a high
voltage is induced in the secondary coil A,
causing the ignition plugs of No. 1 and No. 4
cylinders to spark. When the power transistor
unit B is turned OFF, the ignition plugs of No. 2
and No. 5 cylinders spark. In addition, when

the power transistor unit C is turned OFF, the
ignition plugs of No. 3 and No. 6 cylinders
spark.

When the engine control unit turns OFF the
transistor in the unit, the battery voltage in the
unit is applied to the power transistor unit to
turn it ON. When the engine controf unit turns
ON the transistor in the unit, the power
transistor unit is turned OFF.
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INSPECTION

Using MUT-II

<Spark Advance:>

Function ltem No. | Data display Check condition Engine state - Standard value
Data reading | 44 ignition ¢ Engine; Warming up 700 t/min (Idle) 7-23"BTDC
advance “# Timing lamp: Set (set - '

nming |am:p to check 2,500 I’/mln 27 —47° BTDC
actual ignition timing)

<Standard Ignition Timing>

Function item No. Drive Check condition Normal condition
Actuator test | 17 Set to ignition timing adjustment | ® Engine: idling 5°BTDC + 3°
mode ¢ Timing lamp: set
T an alyzer Wave Pattern Inspection Using an Analyzer
_ v ® Ignition coil primary signal
(1) BOO! Refer to GROUP 16 — Ignition System.
e Power transistor control signal.
sggg:ﬁ's <Measurement method>
pickup (1) Disconnect the power transistor connector, and connect
-the special too! (test hamess: MB991348) in between. (All
terminals should be connected.)
SO (2) Connect the analyzer special patterns pickup to the
- 7FUI209 connector terminals @ (No. 3 — No. 6), @ (No. 2 - No. 5}

and @ (No. 1 — No. 4) in that order.

Alternative method (when test harness is not available)

Connect the analyzer special patterns pickup to engine control
unit terminals (10), (11), (23) and (31) for the ignition power
transistor.
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Standard wave pattern
Observation conditions

Function Special patterns
Pattern height Low
Pattern selector Display

Engine revolutions

Approx. 1,200 r/min

' :
:-— T ——*-1' T: Revolution time corresponding

V), 4
| Gomprassion : to a crank angle of 120
top dead centre
. 5 ' Y ]
Crankshaft angle ! ! ’
sensor output ' ; [
wave patiern 4t ' l )
{Reference) h H H I ! i i
N [ U O U (SO SO I
T
0 { l
't I
61 [
fOWf-f‘ft . 18, 6: Spark advance value
ransistor ; :
control signal © 4] ‘Ef'\:;g\lfrg)pattem :
wave pattern build-up '
2F T .
0 QFF Ol}]
Dwell section

—— Time

7FUI210
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Wave pattern observation points

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

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

Rise to the right to approximately 4.5 V from around 2 V. Normal

Becomes a rectanguiar wave at approx. 2 V Broken wire in ignition primary circuit
Becomes a rectangular wave at power voltage . Malfunction of the power fransistor

Examples of abnormal wave patterns

- - - Normal wave pattern ° Example 1
Wave pattern during engine cranking
Y R P Cause of problem
I L I 1 j ’ Broken wire in ignition primary circuit

Wave pattern characteristics

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

o1L1080

® Example 2

Wave pattern during engine cranking

Cause of problem

Malfunction in power transistor

Wave pattern characteristics

-1 = ] Power voltage results when the power transistor is ON.

- - - Normal wave pattern

" 4

Ve —

O1L0999
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HARNESS INSPECTION
1 | Check for continuity between the ignition coil
and the ignition switch [IG). '
® Harness side ® Ignition switch connector:
connector Harness side Disconnected — |2
w connector "~ | * ignition coii connector:
32 Disconnected _
65 NOTE
Touch the chmmeter probes to both ends of —ls Repair the
the harness. . hamess.

(© )
A®on)
7FY2021

Check for continuity between the power

® B0 transw;t:ar um'f and ignition coil.
Harness side Harness side | ® !gnition coil connector:
connector connector Disconnected —i 3
. ¢ Power transistor connector:
(6 Disconnected '
' Repair the
= harness.
(©[e-
@O
TFU2022
3 Measure the power supply voltage of the
ignition coil
® Power transistor connector:
) Disconnected — 4
© Harness side ¢ Ignition switch: ON
connector
T Voltage (V) Repair the
harness.
S Q« —T ©Om
Q © [, ® 3
J L - [gnition
7FU1729 : coil)
4 Engine control | Check for open-circuit or short-cireuit to
© unit hamess earth between the power transistor and
Harness side side connector | engine control unit,
connector ® Power transistor connector: - > |5
Disconnected
¢ Engine control unit connector: Repair the
Disconnected harness.
(© -
% -7 0m-B
(© [3] - [19)
©EB-&)
7FU2111
5 Check for continuity of the earth ¢ircuit of the
S))arness side power transistor.
connector

ROGO00
A AN AN AN AN P 2]

® Power transistor connector:
Disconnected —_—i 16

. Repair the
% —T> harness.

7FU0700
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® Measure the power transistor control signal
Hamess side | [ | voltage.

connector g 5 ® Power transistor connector:
) = <0 Disconnected —
:O e Ignition switch: ON : ‘

[RYelen] ' Voltage (V) : .
| 0.5-4.0 OX( i E:r%aezge
. : F ©@@n-am
{©[2)-k3)
7FU1252 ©cY-w

ACTUATOR INSPECTION
Refer to GROUP 16 — Ignition System.
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PURGE CONTROL SOLENOID VALVE

valve

Purge control solenoid

/
/ 7FU2254

OPERATION

Control relay

-Purge control
solenoid vaive } 1

1E

@ Equipment side
2 connector
24
Engine
- control
unit
TFU1851
Engine control unit connector
B e e e o Pt
"‘SF, SRR PO | ORI i)
$FU0393

e The purge solenoid is an ON/OFF type of
solenoid valve; it functions to regulate the
introduction of purge air from the canister to
the intake manifold plenum.

e Battery power supply is supplied, by way of
the control relay, to the purge solenoid. When
the engine control unit switches ON the power
transistor within the unit, current flows to the
coil, and purge air is introduced.

INSPECTION
Using MUT-II
Function liem No. Drive contents Check condition Normal condition
Actuator test | 08 Solenoid valve is switched from | e Ignition switch: ON Operating sound is
OFF to ON. heard when driven
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1

® Harness
side

Check for continuity between the purge
solenoid and the control relay.
¢ Purge solenoid connector;

Disconnected
® Control relay connector:

—_> |2

connector

=1ER Disconnected
Fik] NOTE
¢ Touch the ohmmeter probes to both Repair the
® Control ends of the harness. =T harness.
relay hamess @®Mm-
K1)

side connector
’ TFU2024

Check for an open-circuit, or a short-circuit
to earth, between the purge solenoid and
the engine control unit.

: Engine
2 . control
unit

harmess ——
® Hamess side side t : ¢ Purge solenoid connector: TN
connector connector Disconnected

® Engine control unit connector:
Disconnected

' Repair the

2 harness.

@ [2)-E

2 & 2®

TFU2114

ACTUATOR INSPECTION
Refer to GROUP 17 — Service Adjustment Procedures.
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EGR CONTROL SOLENOID VALVE

U

EGR Control

l‘i solenoid valve
/ TFU2253

Engine control unit connector

. fo o ——— Op . AR e Lome=— 0 0

R 20 I R 3 ool
bfofata T, R

K PAFAFA PRSP PN ORI KO ,.?F—
n o Fh kD X rvra | 3 ]

SFUO393

OPERATION

e The EGR control solenoid valve is a duty
control type solenoid valve. It makes control by
feaking EGR valve operating negative
pressure to the throttle body A port.

e Power supply from the battery is sent through
the control relay to the EGR control solenoid
valve. When the engine control unit turns oft
the power transistor inside the unit, current no
more flows through the coil and EGR valve .
operating negative pressure leaks.

Control relay

1 A Equipment side

connector
EGR Control =
solenoid valve X %
2
\ 6
Engine
control
unit
TFY2047
TROUBLESHOOTING HINTS

if the results of EGR control solenoid valve on-
vehicle and off-vehicle inspections are normal but
the self-diagnosis code for EGR system failure is
displayed, check the EGR valve, vacuum hose
and EGR passage for blocking.

INSPECTION
Using MUT-II
Function Iltem No. Drive content Check condition Normai state
Actuatortest | 10 Change solenoid valve from Ignition switch: ON Operating sound is
OFF to ON state heard when driven
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HARNESS INSPECTION

1 Check for continuity between EGR control
solencid valve and centrol relay

* EGR control solenoid valve connector: '
® Hamess side| Disconnected > [2
connector ® Control relay connector:

Disconnected

2[14
43 NOTE :
Touch the ohmmeter probes to both ends of Repair the
Control relay the harness = harness.
harness : @O -
side ]

connector 7FU2115

2

Engine control unit Check for an open-circuit, or a short-circuit
harness side connector | to earth, between the EGR control solenoid
%3 ™~ : valve and the engine control unit.

@® Harness side ¢ EGR control solenoid valve connector: >
connector = Disconnected
C5] ¢ Engine control unit connector: :
Disconnected
Repair the
=3 harness.
@®[@-[E)
TFU2116
ACTUATOR INSPECTION

Refer to GROUP 17 — Exhaust Gas Recirculation (EGR)
System.
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ANTI-SKID BRAKE SIGNAL L ABS ECU
ABS control unit equipment )
<Standard wheelbase> <Long wheelbase> side connector .
-
31[32]33[34135[36]37]38]39]40| 41
42(43144145146(47{48|48]50(51|52
39
ABS - - ABS HU
control unit \ 16£0236
Engine
. . — control
Engine control unit connector unit 44
L1 bl kot R s e e
.::nommr- hhr'\“““;h ot T
9FU0393
TFU2298

OPERATION

e The anti-skid braking signal is output by the ® The ABS conirol unit turns the power transistor

anti-skid braking system (ABS) control unit to
the engine control unit as a signal to indicate
whether the motor relay is being driven or not.
The engine control unit controls the idle speed
control servo by means of this signal, and
gives accurate anti-skid braking effectiveness.

HARNESS INSPECTION

ON when the motor relay is being driven, and
the output terminal which has battery voltage
applied is shorted to the earth. This causes the
anti-skid braking signal to change from HIGH
to LOW. '

1

Engine control
unit hamess

ABS control
unit harness

side connector

side connector Disconnected
® Engine control unit connector:
* Disconnecied

— 6FUIS43

Check for an open-circuit, or a short-circuit
to earth, between the engine control unit and
the ABS control unit.

¢ ABS control unit connector:

oK

y Repair the
o r—— O AINESS.

(® 9 - [d)
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D

N
i
&

4

Fuel pressure
gauge

O-ring or gasket

MDS998709

MD998742

|FUO157

Fuel pump
check terminaf

7FU1493

FUEL PRESSURE TEST

(1) Reduce the internal pressure of the fuel pipes and hoses.
(2) Remove the fuel pressure regulator at the delivery pipe
side.

Caution

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

(3) Set a fuel pressure gauge on the special tool, placing an
adequate O-ring or gasket between the gauge end speciai
tool to prevent fuel leaks.

(4) Install the special tool set in the step (3) between the
delivery pipe and the fuel pressure gauge.

(8) Connect a jumper wire to the terminal for activation of the
fuel pump and to the positive (+) terminal of the battery to
activate the fuel pump. With fuel pressure applied, check
to be sure that there is no fuel leakage from the fuel
pressure gauge and the special tool connection part.

(6) Disconnect the jumper wire from the terminal for
activation of the fuel pump to stop the fuel pump.

(7) Start the engine and let it idle.

(8) Measure the fuel pressure during idling.

Standard value: Approx. 270 kPa at curb idle '
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(9) Disconnect the vacuum hose (blue stripe} from the intake
manifold and plug the nipple. Then measure fuel
pressure. : .

Standard value: 330 — 350 kPa at curb idle speed

{10)Check to be sure that the fuel pressure during idling does
not decrease even after the engine is raced a few times.

(11)Use a finger to gently press the fuel return hose while
repeatedly racing the engine, and check to be sure that
there is fuel pressure in the return hose also.

NOTE
There will be no fuel pressure in the return hose if there is
insufficient fuel flow.

- (12)If the fuel pressure measured in steps (8) to (11) deviates

from the standard-value range, check for the probable
cause by referring to the table below, and then make the

appropriate repair.

Condition

Probable cause

Remedy

¢ Fuel pressure is too low.

#® Fuel pressure drops during
racing.

e No fuel pressure in fuel returmn
hose.

Fuel filter is clogged.

Replace the fuel filter.

Malfunction of the valve seat within
the fuei pressure regulator, or fuel
leakage to return side caused by
spring deterioration,

Replace the fuel pressure reguiator.

Fuel pressure is too high

Fuel pump low discharge pressure.

Replace the fuel pump.

The vaive within the fuel pressure
regulator is sticking.

Replace the fuel pressure regulator.

Clogging of the fuel return hose
and/or the pipe.

Clean or replace the hose and/or
pipe.

No change of the fuel pressure
when vacuum-hose is connected
and when not connecied.

Damaged vacuum hose or nipple
clogging.

Replace the vacuum hose, or clean
the nipple. ’
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(13)Stop the engine and check for a change of the value
indicated by the fuel pressure gauge. The condition is
normal if there is no decrease of the indicated value within

two minutes.

If there is a decrease of the indicated value, monitor the
speed of the decrease, and, referring to the table below,
determine the cause of the problem and make the

appropriate repair.

Condition

Probable cause

Remedy

After the engine is stopped, the fuel
pressure drops gradually,

Injector leakage.

Replace the injector.

Leakage at the fuel pressure regula-
ior valve seat,

Replace the fuel preséure regulator.

There is a sudden sharp drop of the
fuel pressure immediately after the
engine is stopped.

The check valve (within the fuel
pump} is not closed.

Replace the fuet pump.

(14)Remove all remaining pressure from inside the fuel pipe.
(15)Disconnect the fuel pressure gauge and the special tool

from the delivery pipe.

Caution

Because there will be a slight amount of remalnmg
pressure in the fuel pipe line, use rags to cover so
that fuel doesn't splatter.

(16)Replace the O-ring at the end of the fuel high-pressure
hose with a new one.

(17)After connecting the fuel high-pressure hose to the
delivery pipe, tighten the installation bolt at the specified
torgue.

Tightening torque: 5 Nm

(18)Check to be sure that there is no fuel leakage.

(D -Apply battery voltage to the terminal for actlvatlon of
the fuel pump so as to activate the fuel pump.

@ With fuel pressure applled check for leakage of the
fuel line.
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FUEL TANK
REMOVAL AND INSTALLATION

p-Ad 1. High pressure fuel hose

A ' Spool
A%

Pipe
High-pressure P
hose

Connector

Retainer
03R0022

03E0209

INSTALLATION SERVICE POINT
A4 HIGH-PRESSURE HOSE CONNECTION

(1) Insert the high-pressure hose connector securely into the
pipe until the retainer goes past the spoo! of the pipe.

(2) After inserting, gently pull the connector in the direction of
A in the illustration and check that the connector does not
pull out.
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FUEL SYSTEM <4D56 Engine>

GENERAL
OUTLINE OF CHANGES

® The injection timing control solenoid (solenoid timer) has been added to some models. To correspond to
this, only the maintenance service procedures which are different from the previous type of fuel system
are given below.

SPECIFICATIONS
SERVICE SPECIFICATIONS

ltem Specifications

Standard valve
Injection timing control solenoid coil resistance £ 8-10

SERVICE‘ ADJUSTMENT PROCEDURES

FUEL INJECTION PUMP INSPECTION

1. INSPECTION OF INJECTION TIMING CONTROL
SOLENOID COIL RESISTANCE
(1) Measure the resistance between the injection pump
connector terminal No. 4 (injection timing contirol
solenoid terminal) and the injection pump body.

Standard value: 8 — 10Q (at 20°C)

DFUQ093

2. INJECTION TIMING CONTROL SOLENOID OPERATION

CHECK
r1<(2] (1) Check that operation sound of the injection timing
314 control solenoid can be heard when connecting the

v injection pump connector terminal No. 4 (injection
timing control solenoid terminal) and the battery
positive terminal.

Solenoid
@ u timer

DFU0094
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